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Abstract 

 

This thesis, “Taxonomy and conservation ecology of the genus Pinguicula L. 

(Lentibulariaceae)”, consists of 4 chapters. An abstract for each chapter is as follows: 

 

Chapter 1: Red List assessments of the genus Pinguicula L. 

 The genus Pinguicula L. (Lentibulariaceae), comprising of 91 taxa all of which 

are carnivorous, is repeatedly collected from the field and is grown by amateur 

collectors. The current status of many Pinguicula taxa in the wild is mostly unavailable 

due to little information although a number of taxa are endemic to a small area and 

those are thought to be threatened. The International Union for Conservation (IUCN) 

Red List Categories and Criteria is a standard for evaluating the risk of extinction. In 

this chapter, all the 91 taxa recognised were evaluated using the criteria, Extent of 

occurrence (EOO) and Area of Occupancy (AOO), based on herbarium specimens. The 

results suggest that at least 61 % of taxa are evaluated as threatened, and the risk is 

higher in “Mexico and Central America” than “Europe and Western Asia”, both of which 

are Pinguicula biodiversity hotspots. Urgent action for the conservation of the taxa and 

their habitats will be necessary. 



2 
 

Chapter 2: Phylogenetic analyses of the genus Pinguicula L.   

 The current taxonomy of the genus Pinguicula is based on the flower 

morphology, and it is divided into three subgenera, Isoloba, Pinguicula, and Temnoceras. 

Some recent molecular analyses, however, suggest that the results do not agree with the 

current subgeneric classification based on the morphological characters. In this chapter, 

three DNA regions, matK and trnK, rpl32-trnL in chloroplast DNA (cpDNA), and the 

internal transcribed spacer (ITS) in nuclear ribosomal DNA (nrDNA) from 81 

Pinguicula taxa, were sequenced. The three results are inconsistent with the taxonomy 

based on floral morphology. The molecular results, particularly ITS, infer that most of 

Pinguicula taxa are monophyletic within each geographic area. Chromosome and basic 

numbers are also agreed well with their distributions. Concerning the same seasonal 

growth cycle, forming winter rosettes or hibernacula, it is not just simply ecologically 

convergent but the taxa within the same region are phylogenetically closely related to 

one another. Phylogenetic trees inferred from the three regions and combined genes are 

also somewhat different from one another. Further research with other genes will be 

necessary to support the theory discussed in this chapter.    
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Chapter 3: The effect of geographical and environmental factors on patterns of species 

richness in the genus Pinguicula L. 

 A number of Pinguicula species are confined to a small geographical area and 

those are often endemic to the area while only a few species are distributed widely. This 

chapter explored what geographical and environmental factors affect species richness of 

Pinguicula. Four geographical factors, land area (km2), latitude of country centroid, 

mean elevation, mean distance to nearest coastline (km), and six Koeppen-Geiger 

climate categories, A (tropical-type climate category), B (dry-type climate category), C 

(temperate-type climate category), D (cold-type climate category), E (polar-type climate), 

and H (alpine-type climate) for each country were used for the analyses to determine 

whether the number of taxa in all countries, Europe and Western Asia, Northeastern 

Asia, and America were correlated with those factors. Overall, relatively weak positive 

correlations were found between the number of taxa and those factors. Remarkable 

results in this study have suggested that species richness is significantly correlated 

with land area, i.e. large countries have more species, probably due to diversity of 

climates. Furthermore the number of taxa is significantly correlated with climate B 

(dry) in all countries and America. The result implies that an impact of species richness 

in Mexico correlated with B (dry). Species richness of Pinguicula is particularly seen in 



4 
 

small wet places surrounded by large dry areas. More detailed studies on local ecology 

will be necessary to consider the distribution of the genus.  

 

Chapter 4: A revision of the genus Pinguicula L.  

 The most recent revision of the genus Pinguicula was attempted by Casper in 

1966, but the number of species expanded from 46 to almost double with some new 

sectional delimitations. Taxonomic confusion is, however, often seen and therefore a 

revision with recent knowledge is necessary. In this study, a review of literature and 

over 6,800 herbarium specimens from 167 herbaria was performed, and as a result, 91 

Pinguicula taxa (89 species and 2 varieties) have been recognised. Based on the 

phylogenetic analysis in Chapter 2, a new sectional delimitation of the genus is 

proposed. In this study, the 91 taxa were divided into 11 sections including newly 

proposed sections, Alpinae, Andinae, Caribensis, Elongatae, Membraniformis, 

Mesoamericana, and Pumiliformis, as well as existing sections, Cardiophyllum, Isoloba, 

Nana, and Pinguicula. Keys to section and species, a brief description, distribution 

maps, and line drawings for each taxon are provided. Due to limited availability of 

materials on this occasion, some Italian taxa newly described in the recent years were 

unable to be examined in this study.  
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1. INTRODUCTION 

Carnivorous plants 

Approximately 352,000 to 391,000 species of flowering plants have been 

described so far (Paton et al. 2008, RBG Kew 2016). Most of these species produce 

chemical energy through photosynthesis, but nutrient poor soil may also restrict their 

growth. Amongst the flowering plants over 600 species have developed a strategy to 

overcome this limitation to growth whereby prey is captured, digested and nutrients are 

absorbed (Givnish 1989, Adamec 1997). These carnivorous plants can dominate 

nutrient poor soils where other plant species are often sparse. Carnivorous plants have 

a wide geographic distribution, from tropical to arctic climates, but are mostly restricted 

to sunny, wet, and nutrient poor acid soils (Givnish 1989). Environmental preference or 

tolerance, however, very much depends on species. The number of carnivorous plants 

conventionally recognised varies because of taxonomic treatment and the definitions of 

carnivory, e.g. 9 families and 19 genera (Juniper et al. 1989), 11 families and 19 genera 

(Heubl et al. 2006), or 12 families and 20 genera (Givnish 2015). 

 The term “carnivory” in plants is defined by Givnish (1989), Juniper et al. 

(1989), and Chase et al. (2009) as follows: 1) to attract prey to the traps by nectar, 

fragrance, colour, or ultra-violet reflection, 2) to capture, retain, and kill prey by the 
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trapping mechanisms, 3) to digest them by secreted enzymes and/or bacterial activities, 

and 4) to absorb digested substance as potential nutrition usually through glands (Table 

1). However, only five genera, Drosera L. (sundew), Dionaea Soland. ex Ellis (Venus 

flytrap), Drosophyllum Link, Pinguicula L. (butterwort), and Nepenthes L. (tropical 

pitcher plant), are experimentally confirmed to fulfill all four conditions (i.e. true 

carnivores) (Juniper et al. 1998), although there are different opinions (e.g. Givnish 

2015). The other species lack one or more of the features. Some plant species possess 

only one or two of the conditions, such as Erica tetralix L., Passiflora foetida L., and 

Plumbago capensis Thunb., and are considered to be non-carnivorous (Chase et al. 

2009). In other cases genera that fall between carnivorous and non-carnivorous are 

sometimes termed proto-carnivorous plants (Albert et al. 1992). 

Some carnivorous plants obtain nutrition not only from animal substances, but 

from plant substances as well. Harder and Zemlin (1968) reported that more vigorous 

vegetative growth and flowering initiation was seen in Pinguicula lusitanica L., fed with 

pine pollens. Similarly Nepenthes ampullaria Jack, forming a cluster of pitchers on the 

forest floor, is adapted to trap leaf litter as a nutrient source (Moran et al. 2003). 
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Table 1. List of carnivorous, proto-carnivorous, and non-carnivorous plants. The data 

are taken from Juniper et al. (1989), Chase et al. (2009), and Givnish (2015). The 

number of species is shown only for carnivorous and proto-carnivorous plants. B = 

bladder trap, F = flypaper trap, HS = hooked spines, L = lobster-pots, P = pitcher trap, S 

= snap trap, + = positive, – = negative, ± = dubious, ? = not confirmed. Some scientists 

include proto-carnivorous plants into carnivorous plants.  

 

 

 

 

 

 

 

 

 

 

 

 

 Family Genus Species 
no. 

Trap Attract Trap & 
kill 

Digest w/ 
enzyme 

Absorb 

C
ar

n
iv

or
ou

s 

Bromeliaceae Brocchinia 2 P + + – + 
 Catopsis 1 P + + – + 
Byblidaceae Byblis 6 F + + ± + 
Cephalotaceae Cephalotus 1 P ? + – + 
Dioncophyllaceae Triphyophyllum 1 F + + – + 
Droseraceae Aldrovanda 1 S – + + + 

Dionaea 1 S + + + + 
Drosera ca. 190 F + + + + 

Drosophyllaceae Drosophyllum 1 F + + + + 
Lentibulaliaceae Genlisea ca. 30 L ? + + + 

Pinguicula ca. 90 F + + + + 
Utricularia ca. 230 B ± + + + 

Plantaginaceae Philcoxia 7 F ? + + + 
Nepenthaceae Nepenthes ca. 170 P + + + + 
Sarraceniaceae Darlingtonia 1 P + + – + 

Heliamphora ca. 20 P + + – + 
Sarracenia 8 P (L) + + – + 

P
ro

to
 Eriocaulaceae Paepalanthus 1 P ? + ? + 

Roridulaceae Roridula 2 F + + – ± 
Stylidiaceae Stylidium ca. 300 F ? + + ± 

N
on

-c
ar

n
iv

or
ou

s 
(o

r 
po

ss
ib

ly
 p

ro
to

-c
ar

ni
vo

ro
us

) 

Astaraceae Haplopappus  F ? + – – 
Brassicaceae Capsella (seed)  F + + + + 
Bromeliaceae Puya  HS ? + ? ? 
Caryophyllaceae Cerastium  F ? + + ? 

Lychnis  F ? + – – 
Stellaria   F ? + + ? 

Ericaceae Erica  F ? + ? ± 
Geraniaceae Geranium  F ? + ± ± 

Pelargonium  F ? + ± ± 
Lythraceae Cuphea  F ? + ? ? 
Martiniaceae Proboscidea  F ? + ± – 
Nyctaginaceae Mirabilis  F ? + ± – 
Orobanchaceae Lathraea  F ? + ± ± 
Passifloraceae Passiflora  F ? + ? ? 
Plumbaginaceae Plumbago  F ? + ± ± 
Primulaceae Primula  F ? + ± ? 
Rosaceae Potentilla  F ? + – ± 
Saxifragaceae Saxifraga  F ? + ? + 
Solanaceae Nicotiana  F ? + ± – 

Petunia  F ? + –/± – 
Solanum  F ? + + – 

Capriofiaceae Dipsacus  P ? + – – 
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 The trapping mechanisms with movement regardless of speed and without 

movement are called active traps and passive traps, respectively. The former contains 

Aldrovanda L., Dionaea, Drosera, and Utricularia L., while the latter contains the rest; 

Byblis Salisb., Brocchinia Schult. ex Schult. et Schult., Catopsis Griseb., Cephalotus 

Labill., Drosophyllum, Genlisea St.-Hil., Heliamphora Benth., Nepenthes, Phylcoxia 

Taylor et Souza, Sarracenia Dumort., and Triphyophyllum Airy Shaw. Inconsistent 

observations have been reported in Pinguicula indicating that it is active (Darwin 1875) 

or passive (Legendre 2000). 

 The largest carnivorous family is Lentibulariaceae, which comprises the genera 

Utricularia (ca. 210 species; Taylor 1989), Pinguicula (ca. 90 species; Cieslak et al. 2005), 

and Genlisea (ca. 30 species; Fleischmann 2012) followed by Droseraceae and 

Nepenthaceae. However, the numbers of species are gradually increasing due to new 

discoveries in recent years, notable species including Nepenthes attenboroughii Rob., 

McPherson et Heinrich, and Drosera magnifica Rivadavia et Gonella have attracted 

considerable attention.  

Carnivorous plants have evolved a number of different mechanisms by which 

they trap their prey. Specifically, 1) snap traps, where lobes of a leaf lamina rapidly 

close to capture prey when the prey touches hairs on the inner surface (Aldrovanda and 
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Dionaea), 2) flypaper or adhesive traps involving secretion of a minute droplet of 

mucilage at the head of glandular hair (Byblis, Drosera, Drosophyllum, Pinguicula L., 

Triphyophyllum), 3) pitcher or pitfall traps, where a pitcher-like leaf containing fluid 

captures prey to fall into inside (Brocchinia, Catopsis, Cephalotus, Darlingtonia Torr., 

Heliamphora, Sarracenia except S. psittacina Michx., and Nepenthes), 4) bladder traps, 

a small bladder sucks tiny prey (Utricularia), and 5) lobster-pots or eel-traps, cylindrical 

chambers with bristles inside to prevent escape of prey (Genlisea and Sarracenia 

psittacina) (Givnish 1989, Juniper et al. 1989, Nolan 2015). Carnivorous syndromes 

may have arisen independently at least five or six times in their evolutionary history 

(Albert et al. 1992, Heubl et al. 2006). For this reason, not necessarily all carnivorous 

plants share a common ancestor (i.e. polyphyletic). For example, the structures of the 

glandular hairs of Drosera L. and Pinguicula, which secrete mucilage to capture prey, 

are anatomically and functionally different (it is called a tentacle with movement in 

Drosera and a stalked gland without movement in Pinguicula) (Darwin 1875, Lloyd 

1942, Juniper 1989). Having the same trapping system, therefore, does not always infer 

evolution from a common ancestor, rather convergence on a similar strategy. 

Furthermore, in some cases more closely related taxa have developed radically different 

strategies, such as Lentibulariaceae, where Genlisea, Pinguicula, and Utricularia each 
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possess a completely different trapping mechanism.  

Many scientists have been attracted by the carnivorous nature of these plants. 

Darwin (1875) experimentally confirmed that some plants capture insects, digest prey, 

and absorb digested substances for their partial growth, calling them insectivorous 

plants (a subcategory of carnivorous plants). Darwin (1875) mostly used Drosera 

rotundifolia L., locally abundant in the Northern Hemisphere, for his experiments. 

Lloyd (1942) studied more than 10 carnivorous genera providing very detailed 

observations, and illustrated their morphology and trapping mechanisms through 

meticulous line drawings. Later, Heslop-Harrison (1970) added to this body of 

knowledge, using scanning electron microscopy to study gland structures of the genus 

Pinguicula.  

The taxonomy of some carnivorous plant families and genera has been studied 

in depth. For example, Danser (1928) and more recently Jebb and Cheek (1997) 

reviewed the Nepenthaceae. A monograph of the genus Drosera was published by Diels 

(1909) but is in need of updating. Taxonomy in the family Lentibulariaceae based on 

morphological characters has been studied by a number of researchers, notably De 

Candolle (1844) and Barnhart (1916). Utricularia and Genlisea were more recently 

studied and revised by Taylor (1989) and Fleishmann (2012), respectively.  
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The genus Pinguicula L. 

Casper (1966) recognised 46 species in Pinguicula, and divided them into three 

subgenera, Isoloba Barnhart, Pinguicula Casper, and Temnoceras Barnhart, according 

to the flower shape and colour. More recently, a number of Pinguicula species have been 

described (e.g. Speta and Fuchs (1982, 1989, 1992), Zamudio and Rzedowski (1986, 

1991), Zamidio (1992, 1997, 1999), Casper and Steiger (2001), Casper and Urquiola 

(2003), Conti and Peruzzi (2006). As a result, the total number of species is 

approximately double that of Casper’s (1966) monograph, with ca. 90 species recognised 

today (Cieslak et al. 2005). Those new species have been classified into one of the three 

subgenera proposed by Casper (1966). Recent phylogenetic studies (e.g. Cieslak et al. 

2005, Shimai and Kondo 2007), however, do not support the subgeneric classification of 

Casper (1966).  

Molecular techniques are now a standard in the inference of phylogenetic 

relationships among taxa. In the genus Pinguicula, earlier studies on the internal 

transcribed spacer (ITS) sequences in nuclear ribosomal DNA (nrDNA) used some taxa 

within limited geographical ranges to infer their phylogenetic relationships, e.g. 24-28 

taxa from mild to cold regions of Eurasia and North America (Degtjareva et al. 2006, 

Kondo and Shimai 2006), and 36 taxa from Mexico and Central America (Shimai and 
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Kondo 2007). On the other hand, Cieslak et al. (2005), using 42 taxa covering all regions 

where Pinguicula occurs, suggested that the subgenera proposed by Casper (1966) were 

polyphyletic based on their matK and trnK analysis in chloroplast DNA (cpDNA). Those 

results suggest that a revision of the genus Pinguicula based on phylogeny with more 

sampling is required to provide a better understanding of the phylogenetic relationships 

among the taxa.  

Recently, Lampard et al. (2016) and Roccia et al. (2016) published two volumes 

on Pinguicula covering all taxa they recognised and divided them based on 

distributions; “the Temperate North” (Roccia et al. 2016) and “Latin America” (Lampard 

et al. 2016).  

The genus Pinguicula is absent from Oceania, Antarctica, and the majority of 

Africa (Casper 1966). The International Plant Names Index database (2016) lists 147 

Pinguicula taxon names, specific and intraspecific ranks, but it does not indicate 

synonyms. The number of accepted species varies among taxonomists, but normally 

between 85 (Cieslak et al. 2005) and 100 species (Peruzzi and Gestri 2013) in the recent 

literature. Over 40 species occur in Mexico alone (Zamudio 2005). 

The distribution of many Pinguicula taxa is often restricted to a small area 

(Conti and Peruzzi 2006) and their microhabitats are disturbed by climate changes or 
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environmental stress (Zamora et al. 1996). Therefore, the current conservation status of 

each Pinguicula taxon has to be carried out with scientific approaches for a subsequent 

possible conservation.  

 

2. MORPHOLOGY 

A general morphology of Pinguicula is presented in Fig. 1. The vegetative 

structure of Pinguicula consists of a very short stem, leaves, and roots, and the floral 

structure consists of a scape, a calyx, and a corolla. Each detail will be discussed later. 

 

 

 

 

 

 

 

 

 

Fig. 1. General morphology of Pinguicula.  
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Vegetative Morphology  

Cotyledons and eophylls 

Cotyledons in Pinguicula are very small, often less than 1 mm long, 

non-carnivorous, and the shape is more or less cylindrical. Cotyledon number could be 

one of the most important morphological characters to distinguish angiosperms. 

Although Lentibulariaceae is dicotyledonous, a number of Pinguicula species possess a 

single cotyledon (Lloyd 1942). If two cotyledons are present in a Pinguicula seedling, 

both cotyledons are similar in size and those are arranged opposite each other on the 

extremely short node. Degtjareva et al. (2004) observed that only 5 taxa (P. crystallina 

Smith, P. lusitanica L., P. moranensis Kunth, P. variegata Turcz., and P. villosa L.) had 

two cotyledons out of 23 taxa that they examined. It appears that the cotyledon number 

does not present taxonomic features within the genus. Furthermore, the number of 

cotyledons seems to be not strictly fixed within each taxon (Haccius and Hartle-Baude 

1957). For this reason, as Degtjareva et al. (2004) suggested, the number of cotyledon 

may not be a useful character for identification in Pinguicula.  

 The shape of eophyll, or primary leaf in seedlings, is more or less uniform 

among species, and it is much simpler than adult leaves. The leaf primordium occurs at 

the apex of the node. The first eophyll is often very small, less than 2 mm long, oblong to 
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suborbicular. It possesses glands on the upper surface and is able to capture tiny prey. 

The second or third eophyll gradually increases its size and it may show morphological 

differences among species whereas the size is often still very small (less than 5 mm). In 

many species, the plants mature to produce flowers within the second or third growth 

season.  

 

Stem 

The stem of Pinguicula is basically very slender, abbreviated, cylindrical, and 

unbranched. In P. vulgaris L., a mean stem length may vary according to the habitat, 

but it is 2.1 ± 0.81 mm (Karlsson 1986). Usually the stem is covered by leaves arranged 

radially either in a clockwise or counterclockwise spiral obscuring the stem (Raju 1969). 

Grob et al. (2007) found that leaf arrangement of P. moranensis on the basal stem was a 

spiral phyllotaxis associated with Fibonacci numbers, an angle of ca. 137o. Due to the 

short stem, many species form a basal rosette and the leaves are extended radially on 

the ground, while some others extend their leaves upward or parabolically. Seasonal 

stem elongation is seen in P. villosa, which elongates its stem under a sphagnum mat 

when sprouting from a hibernaculum. In northern Sweden, a mean of 6.4 mm (up to 24 

mm) stem elongation was observed in P. villosa and such a stem is termed a 
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“subterranean stem” (Karlsson 1986). The subterranean stem might be seen in other 

species growing on moss carpets, but the elongation is not as obvious as that in P. villosa. 

Occasionally, the axis stem of some species may produce branches in the soil. The 

branched stems become daughter plants that subsequently detach from the axis stem. 

Some larger species (e.g. P. gigantea Luhrs and P. moranensis) have a somewhat thicker 

and rigid stem. Unlike some species of Utricularia or Genlisea, tubers are not formed by 

any species in the genus Pinguicula. 

 

Leaf 

All Pinguicula species are carnivorous for at least a part of the year and the 

leaf is densely covered by two types of minute glands, “stalked glands” and “sessile 

glands” (Lloyd 1942, Heslop-Harrison and Knox 1971, Givnish 1989, Juniper et al. 

1989). The main role of stalked glands is to secrete sticky mucilage to capture prey, 

whereas that of sessile glands is to secrete digestive enzymes and to absorb digested 

fluid (Heslop-Harrison 1976, Heslop-Harrison and Heslop-Harrison 1981). The glands 

are densely developed on the upper leaf surface during their growth season, exceptions 

are P. gigantea, P. jackii Barnhart, and P. longifolia Ram. ex DC. that possess glands 

also on the lower surface, although very sparsely. Non-secretary hairs are seen in winter 
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leaf of some Mexican and Central American taxa, and are also seen in near the base of 

the summer leaf in many taxa. Detailed structures and roles of the glands will be 

discussed later. 

The leaf morphology is often a useful character for identification of Pinguicula 

though some species may present different shapes of the leaf from season to season. Two 

groups are recognized in relation to leaf polymorphisms: “dimorphic-leaved species” and 

“monomorphic-leaved species” (Casper 1966, Zamudio 2001). Within a total of 91 taxa 

recognised in this study, 62 taxa are dimorphic-leaved species and 29 taxa are 

monomorphic-leaved species. Dimorphic-leaved species produce different shapes and 

functions of leaves according to season, namely, “summer leaves” and “winter leaves” 

during the summer growth season and winter dormant season, respectively. On the 

other hand, monomorphic-leaved species produce the same shape of leaves regardless of 

seasons though they may be smaller during cooler seasons.  

Among dimorphic-leaved species, summer leaves are larger than winter leaves 

in size and form more extended rosettes than those of winter leaves. Summer leaves 

exhibit wider range of shapes, from very narrow to broad leaves depending on species. 

Summer leaves are often somewhat fleshy in texture. The outer margin of the summer 

leaf is often slightly to strongly involute or revolute. The mid rib on the lower surface is 
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longitudinally keeled, which is particularly prominent near the middle to the base but 

often obscure near the apex, while that on the upper is often somewhat hollowed and 

slightly paler in colour. The leaf colour is basically bright yellowish-green or pale green, 

but sometimes partly or entirely suffused with maroon by reddish pigments. In the 

shade, it may be darker green (Lloyed 1942). Zamora (1995) experimentally confirmed 

that leaf colour is one of the factors attracting insects to capture. The winter leaf is 

smaller and narrower than the summer leaf and they tightly form a winter rosette or a 

hibernaculum to endure the freezing or dry winter season.  

In addition, the dimorphic-leaved species are further divided into two groups 

based on the arrangements and functions of winter leaves, i.e., forming “winter rosettes” 

or “hibernacula”. The species forming winter rosettes are mostly found in Mexico and 

Central America when the winter rosettes endure a dryer winter season. The species 

forming hibernacula occur in higher altitudes or higher latitudes of the Northern 

Hemisphere, including Eurasia, North America, and the northern part of Africa. The 

hibernaculum consists of tightly clustered small scale leaves and endures temperatures 

below freezing (Heslop-Harrison 2004).  

The monomorphic-leaved species (29 taxa), not forming winter rosettes or 

hibernacula, are mostly distributed in the southeastern USA, the Caribbean Islands 
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and South America, and a few species are seen in Europe (Iceland, the British Isles, 

Portugal, and more east) to Anatolia and Cyprus. The monomorphic-leaved is 

categorized in the summer leaf in this study.  

Dimorphic-leaved species and monomorphic-leaved species are sometimes 

called “temperate growth type” and “tropical growth type” respectively according to 

their growth cycles (Legendre 2000), but those terms do not necessarily refer to climate 

zones where the species actually occur. 

 

Summer leaf 

The summer leaf is produced in all species during their growth season, and the 

leaf shape is sometimes informative to identify species. Variations within an individual 

in these characteristics should also be considered. Some representative leaf shapes are 

presented in Fig. 2.  
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Fig. 2. Approximate leaf morphology of Pinguicula. a) filiform, b) linear-lanceolate, c) 

lanceolate, d) oblong, e) elliptic, f) orbicular, g) ovate, h) rhombate, i) cordate, j) 

spatulate, k) cuneate, l) oblanceolate, m) obovate. The illustrations shown above are 

examples of some representative leaf shapes of Pinguicula. The leaf shape in some 

species may not fit above, or some species may produce different shapes of leaves at 

different times of the year. Furthermore, the size of the leaf may vary significantly 

among species.  

 

The shape of summer leaf could be roughly divided into two types, “narrow leaf 

type” and “broad leaf type”. Species producing narrow leaves such as filiform, 

linear-lanceolate, or oblong-lanceolate are rather unusual in the genus. The size of 

narrow leaf depends on the species, but the length sometimes extends more than 200 
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mm. Most species have broad leaves such as elliptic, oblong, lanceolate, ovate, or 

orbicular. The size of broad leaf varies among species from less than 10 mm to more 

than 150 mm in length and the width is usually not greater than the length. Different 

shapes of leaves, particularly in broad-leaved species, however, may be produced among 

clone, individuals, or populations even within the same species. Some individuals 

produce oblong leaves but some others might produce ovate or obovate leaves within the 

same locality at the same time of the year. It is, therefore, somewhat difficult to define 

groups by leaf shape. The general appearance of the leaf is often affected by other 

factors including leaf thickness and/or the degree of marginal curl as well as its 

direction (inward or upward). Those characters are stated in a description of each 

species. Although some species have morphologically characteristic summer leaves, it is 

still difficult to identify them without observing the flowers.  

The size of summer leaf (or rosette diameter) and the number of leaves 

produced during a growth season within the same species may depend on the duration 

of the growth season attributed to environmental factors, such as an altitudinal and/or 

climatic concerns. P. macroceras Link in Japan, for example, produces larger leaves, 

nearly 8 cm in length with flatter margins and a number of summer leaves are formed 

during the growth season at above the Haide-gawa Dam (ca. 250 m) in Niigata; in 
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contrast, those produce much smaller leaves rarely exceeding 3 cm in length with 

strongly involute margins and only 4-6 leaves are formed during the growth season at 

above the Hakuba-ōhike Pond (ca. 2,500 m) in Nagano (per. observ., Shimai). Thus the 

environmental factors at the habitat may affect the leaf size.  

 

Winter leaf of dimorphic-leaved species 

The winter leaf is produced in some species during their dormant season 

mostly in winter. Thirty-eight species found in Mexico and Central America usually 

produce small, narrow and thick winter leaves, and those leaves endure a dryer season 

in winter. The shape of the winter leaf varies among the species, but it is often ovate, 

lanceolate, obovate, oblanceolate or spatulate. A number of winter leaves (sometimes 

more than 100) often tightly form a compact winter rosette and the shape is globose, 

subglobose, lenticular, or acetabuliform. In a few species (e.g. P. debbertiana Speta et 

Fuchs, P. ehlersiae Speta et Fuchs, and P. esseriana Kirchner), winter leaves can very 

easily detach from a winter rosette, and clonal plantlets are produced at the base of the 

detached leaves.  

Twenty one species found in higher altitudes or higher latitudes in the 

Northern Hemisphere produce small concave scale leaves by autumn. Normally up to 15 
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scale leaves are tightly congested and develop a hibernaculum protecting the vegetative 

and floral buds from frost or snow (Heslop-Harrison 1962). The shape of hibernaculum 

is mostly ovoid, but is occasionally subglobose or ellipsoid. A few to numerous gemmae, 

or sometimes called brood-buds, are produced at the base of the hibernaculum, and they 

sprout to be clonal plantlets in spring. 

While most of dimorphic-leaved species do not have a root system during the 

dormant season, two exceptions are known. The hibernaculum of P. alpina has long 

roots during a winter dormant season (Blanca et al. 1999). In addition, P. elongata 

Benjamin, found in Venezuela and Colombia form a winter rosette with roots and the 

leaves are very thin (in thickness), ovate and concave, and the appearance is very 

similar to a hibernaculum.  

 

Spring leaf in dimorphic-leaved species  

In dimorphic-leaved species, shorter leaves are often produced just before 

extending summer leaves, and those are sometimes called spring leaves (Blanca et al. 

1999). Some species, such as P. elongata, P. vallisneriifolia Webb, and P. heterophylla 

Bentham, may produce distinctive spring leaves. In this work the morphology of spring 

leaf is not discussed further since the number of leaves is usually only a few and 



26 
 

eventually and continuously summer leaves, more informative for taxonomy, will be 

produced. In each description; however, a term “spring rosette” may be used for some 

species to indicate a phase just before forming a summer rosette, since the scape may 

arise from spring rosette. 

 

Gland 

The detailed structures of the glands can be observed only microscopically. 

Although the glands of Pinguicula are a characteristic feature within the family, this is 

not an informative character for identifying species in Pinguicula since the shape and 

structure of the glands are essentially very similar among species (Heslop-Harrison and 

Knox 1971). There are two types of glands, stalked and sessile, densely covering the 

upper surface of the leaf except at the margin and near the base (Darwin 1875, 

Heslop-Harrison and Knox 1971). In fact, a much greater number of sessile glands can 

be observed than the number of stalked glands (Heslop-Harrison and Knox 1971). The 

two types of glands are different structurally and functionally while both of them are of 

epidermal origin and do not possess chlorophylls or colour pigments resulting in a 

colourless appearance (Lloyd 1942).  

The stalked gland roughly consists of secretory, stalk, endodermal, and 
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reservoir cells (Heslop-Harrison and Knox 1971, Heslop-Harrison 1975). The head, 

usually composed of 16 but occasionally 8 or 32 secretory cells, is arranged in single 

radial layer. The outer walls of the secretory cells are covered by a thin discontinuous 

cuticle, and discharge of secretion occurs irregularly on the surface of the head 

(Heslop-Harrison 1976). An endodermal cell is located at below the head and adjoining 

to a stalk. The stalk supports the head through the endodermal cell. A large basal 

reservoir cell is situated under the stalked cell. The head of stalked gland secretes a tiny 

droplet of mucilage, muco-polysaccharide, enabling to capture tiny prey like mites, 

gnats or small moths, but have only a partial role to digest them (Heslop-Harrison 1970, 

1975, 1976, Heslop-Harrison and Knox 1971). Mucilage will be secreted by the stalked 

glands repeatedly even if it is washed away by water or rain.  

The sessile gland roughly consists of secretory, endodermal, and reservoir cells, 

but it does not possess a stalk (Heslop-Harrison and Knox 1971, Heslop-Harrison 1975). 

The head composed of 2-8 cells, much fewer than that in the stalked gland, is arranged 

in single radial layer. An endodermal cell is situated between the head and a reservoir 

cell. The roles of the sessile glands are secreting digestive enzyme from the head to 

digest captured prey and absorbing the digested substance (Heslop-Harrison 1970). 

Unlike the stalked glands, the sessile glands remain dry on the unstimulated leaf.  
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Once prey adheres to the leaf and stimulation has taken place, digestive 

enzymes including esterase, acid phosphatase, protease, and ribonuclease are secreted 

from both glands (amylase seems to be secreted only from the stalked glands) within an 

hour to form a secretion pool on the leaf and digested substances from the prey will be 

absorbed through the sessile glands in two hours (Heslop-Harrison and Knox 1971, 

Heslop-Harrison 1975). Enzyme secretion may not be continuous, but depends upon the 

size of captured prey or degree of stimulation (Heslop-Harrison 1976, 1978). On the 

other hand, little or no secretion is observed against insoluble substances (Darwin 1875). 

The fluid pH changes dramatically from 5.0-5.5 on the unstimulated leaf to 3.1-3.4 on 

the stimulated leaf (Heslop-Harrison and Knox 1971). The fluid contains bactericide 

preventing prey from rotting while being digested (Chase et al. 2009).  

 

Runner 

The runners are very thin stems associated with asexual reproduction and are 

formed only in a few species of Pinguicula. There are two types of runners. One is an 

underground runner sprouting in the soil that is seen, for example, in P. calyptrata 

Kunth and P. mirandae Zamudio et Salinas. The other type is an aerial runner 

sprouting above the ground surface that is seen in P. orchidioides DC. and P. 
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vallisneriifolia. Few observations have been made; however, it has a few scale leaves 

without roots and a clonal plantlet is produced only at the apex of the runner. The clonal 

plantlet eventually develops roots in soil and detaches from the mother plant.  

 

Root 

The root systems in Pinguicula have been rarely studied. A primary stage of 

the seedling has a very short taproot, but it is soon replaced by roots arising from the 

stem (Lloyd 1942). Compared with many other plant species, the root of Pinguicula is 

very poorly developed. In most Pinguicula species, the root is slender, short, simple, 

fragile, and it shallowly lodges into the soil. During the growth season, the length of the 

root was ca. 3 cm in P. vulgaris (Darwin 1875), but often within 5 cm in most species. 

Although it may be of little relevance to the taxonomy of Pinguicula, a few noteworthy 

characters are seen. The number of root varies species to species, but is generally only a 

few to often less than 30. The species forming hibernacula loose the root during winter, 

except P. alpina, having the root throughout the year. Maximum total root length has 

been observed in July to August in P. villosa and P. vulgaris, while it was in June to July 

in P. alpina (Karlsson 1986). Species in Mexico also loose the root during winter, but it 

may not be all species. In some species, for example P. alpina, P. antarctica Vahl, P. 
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calyptrata, and P. chilensis Clos, the root is rather elastic, robust, and tough. The main 

purpose of the root system seems to be to absorb water and to anchor the plant to the 

soil. No mycorrhizal fungi associated with the root have been detected so far (Juniper et 

al. 1989, Heslop-Harrison 2004). According to Kirchoff et al. (2008), P. vulgaris has a 

root cap, but P. moranensis does not. Uniquely, epiphytic species of P. casabitoana 

Jiménez and P. lignicola Barnhart root directly on to the surface of tree twigs or 

branches.   

 

Floral Morphology 

Flower  

The flower is hermaphrodite and mostly pollinated by insects. Two stamina 

and a stigma are furnished at an entrance or inside of the upper part of corolla. The 

stamina are hidden by a flap-like lower lip of stigma situated at below the stigma. Each 

stamen consists of an anther and an incurved short filament. The two anthers face each 

other at below the ovary. The stigma is very small, abbreviated, laterally oblong, 

bilabiate, and fringed. The ovary, up to ca. 2 mm in diameter, is globose to subglobose. 

The corolla is sympetalous and consists of a 2-lobed upper lip, a 3-lobed lower lip, a tube, 

and a spur. The corolla shows diversities in shapes, sizes, and colours among species 
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which are often informative for species identification. The shape of corolla lobes varies 

from suborbicular, ovate, obovate, elliptic, oblong to subquadrate. The upper lip is often 

smaller and less complex than the lower lip. The lips form either a subactinomorphic or 

zygomorphic corolla. In many species having zygomorphic flowers, the base of lower lip 

often has a convex process and it is densely covered by trichomes or multicellular hairs. 

Trichomes often continue to the inside of tube and those also continue more sparsely to 

the middle (or the tip) of lower lip and the base of upper lip. Approximately 20 species 

have subactinomorphic corollas, in particular, all six species found in the southeastern 

USA (e.g. P. caerulea Walter, P. lutea, and P. pumila Michx.) have typically 

subactinomorphic corollas. The rest of approximately 70 species have zygomorphic 

corollas, including species from the Northern Hemisphere (e.g. P. longifolia, P. 

macroceras, and P. vulgaris).  

The flower colour is also an important characteristic in species identification. 

The colour shows a wider range from white, lilac, pale pink, pink, red, reddish-purple, 

purple, bluish-purple, dark blue to yellow. Among the colour variation, many species 

have white, pink, or purple (including pale purple, reddish-purple, and bluish purple) 

flowers whereas being rare in other colours. Variations in flower colour are also 

recognised within a species: a remarkable example appears to be P. pumila exhibiting 
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white, pale lilac, purple, cream, or yellow colour among strains. P. emarginata Zamudio 

et Rzedowski and P. kondoi Casper have prominent purple veins on white to pale purple 

corolla lobes. Roles of flower colour to attract pollinators remain unknown, but 

reflection and absorption patterns of ultraviolet on the corolla might have a correlation 

with flower colour (Gloßner 1992, Lunau 2007). The flower seems to be scentless, at 

least for the human’s olfactories, except P. agnata Casper. 

 The corolla tube is located between lips and a spur. The shape of tube is usually 

conical, cylindrical, or subcylindrical. The tube is well-developed in many species while 

it is very short in some Mexican species (e.g. P. cyclosecta Casper, P. gypsicola 

Brandegee , P. moctezumae Zamudio et Ortega, and P. moranensis). The tube is dorsally 

compressed in most of species found in the Northern Hemisphere (e.g. P. macroceras, P. 

vulgaris, and P. vallisneriifolia). The inner surface of the tube is termed “throat” to 

distinguish from the outer surface. The base of lower lip and throat are often covered by 

trichomes. Although the trichomes show great morphological diversities on the floral 

organs, it sometimes considered an informative character for identifications (Godfrey 

and Stripling 1961, Casper 1966). Furthermore, the shape of trichomes is probably 

associated with a kind of pollinator visiting the flower (per. com., Cheek). All species 

found in the southeastern USA (e.g. P. caerulea, P. ionantha Godfrey, and P. pumila) 
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characteristically have a hairy terete process prominently projecting from a lower 

throat. A few species such as European P. lusitanica, Mexican P. lilacina Schlecht. et 

Cham., P. sharpii Casper et Kondo, and P. takakii Zamudio et Rzedowski have a 

trapeziform convex process in a lower throat.   

The spur holds nectar inside that may have a role to attract pollinators. All 

species have a spur which extends from the end of tube abruptly or vaguely with or 

without angle. Its shape is often cylindrical or subcylindrical, straight, or curved, and 

the length varies from 1 mm to 40 mm, while it may be occasionally saccate to conical 

(e.g. P. alpina, P. antarctica, and P. elongata). The apex of spur is very rarely bifid but 

often obscure. The Pinguicula flower is basically entomophilous (Wood and Godfrey 

1957, Proctor et al. 1996) although a few species (e.g. P. lusitanica and P. villosa) are 

believed to be self-pollinating (Alm 2000, Heslop-Harrison 2004). For this reason, it is 

likely that the length of the spur depends on the kind of pollinator, but little has been 

documented. Heslop-Harrison (2004) stated that the flower of P. vulgaris is mostly 

pollinated by bees, while Proctor et al. (1996) suggested P. alpina is principally visited 

by flies. Other possible pollinators observed are thrips and beetles for P. vallisneriifolia 

(Zamora 1999), hoverflies for P. macroceras (per. observ., Shimai), or small butterflies 

for P. moranensis (Alcalá and Domínguez 2003). Some species or clones show 
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self-incompatibility (per. observ., Shimai). 

 

Scape  

The scape arises from the axil of rosette in the flowering season. The scape in 

most species is simple, elect to subelect, and straight to arcuate. The length varies 

considerably among species ranging from ca. 15 mm in P. nivalis Luhrs et Lampard to 

440 mm in P. lutea Walter (per. observ., Shimai). Bracts are always absent and the scape 

is often densely or sparsely covered by glands or hairs. The glands on the scape can also 

digest captured prey as those on leaves can (Thorén et al. 1996). In smaller species (e.g. 

P. ramosa Miyoshi and P. villosa) the scape plays a more important role in prey capture 

at least during their flowering season. The scape is basically unbranched and bears a 

single flower at the apex (Lloyd 1942). P. ramosa is an exception as it often produces a 

bifurcate or trifurcate scape, branching at below the middle or near the base of the 

scape under optimal conditions (n.b. unbranched scapes are also seen within the same 

population) (Miyoshi 1890). The number of scape produced during the flowering season 

in each year varies from one (e.g. P. ramosa and P. villosa) to more than ten (P. hirtiflora 

Tenore and P. pumila) depending on species or environmental factors. When pollination 

has been successful, the scape elects vertically and its length increases slightly. This 
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extension is particularly remarkable in species growing on vertical to overhanging rock 

walls to attach a capsule directly to the rock walls and disperse seed; although only a 

small amount of seed is successfully deposited on the rock walls. 

 

Calyx  

The calyx is bilabiate with a 3-lobed upper lip and a 2-lobed lower lip. Lobes are 

ovate, elliptic, oblong, lanceolate, or broadly triangular, and lower lobes tend to be only 

slightly smaller and narrower than upper ones. The arrangement of the calyx lobes is 

either subactinomorphic or zygomorphic. The lower lobes are sometimes connate to 

middle or entirely. The calyx is sparsely or densely covered by glands secreting mucilage 

in most species, but it is glabrous in a few species, such as P. debbertiana and P. gracilis 

(Zamudio 1988, Speta et Fuchs 1992).  

 

Capsule 

The capsule, or the fruit, contains numerous tiny seed up to ca. 150 

(Heslop-Harrison 2004). The shape of capsule is globose, subglobose, ellipsoid, ovoid, or 

obovoid, depending on the species. When the capsule is mature, it dries and the colour 

becomes yellowish-brown, brown, or dark brown. It eventually dehisces longitudinally 
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from the top to base into bivalves, and then the seed is dispersed by wind, rain, or any 

vibrations.  

 

Seed 

The seed of Pinguicula is very tiny, mostly 0.4-1.2 mm long and the colour is 

usually black or brown. Among Swedish species, mean seed weight reported varies 

between 15.1 ± 2.5 μg in P. alpina and 28.7 ± 0.6 μg in P. villosa (Karlsson 1986). The 

shape also varies significantly among species, but mostly subglobose, pyriform, ellipsoid, 

fusiform, or narrowly so. The apex or both ends have an appendage which is often 

abruptly narrowed or is nearly acute. In a few species, the appendage is rather obscure 

(e.g. in P. lutea), or it is remarkably well-developed (e.g. in P. vallisneriifolia). The 

texture of outer surface is often densely and reticulately dimpled. The shape of dimples 

varies among species, but it is often narrowly rectangular, oblong, or nearly circular, 

and it is usually allied longitudinally parallel. The seed morphology may be helpful for 

taxonomy only in a few species but it is largely taxonomically uninformative (see 

Appendix I). On the other hand, it may be useful for grouping the taxa (per. com., 

Cheek). The seed requires light for germination (Gardner 1921). Unless it is sterile, the 

seed can germinate immediately when mature (Casper and Steiger 2001) or do so very 
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well within one or two years, but the germination rate rapidly decreases after three 

years. Some seeds germinate within the same growth season (usually summer), but 

some others are stored on the soil surface and are preserved until next growth season 

for their germination (Shimai 2016). 

 

Pollen grain 

The size of pollen grain reported is 12.5-34.0 μm in polar axis diameter and 

18.5-36.0 μm in equatorial diameter (Ikuse 1956, Sohma 1975). Rodoni et al. (2010) 

observed 4-10 (but more often 5-9) zonocolporate in nine European Pinguicula taxa. 

Consistent observations have been reported by Casper (2007a, 2007b) from European 

taxa, Ansaldi and Casper (2009) from Cuban taxa, and Shimai (2016) from P. ramosa. 

Espinosa-Matías et al. (2005), who studied pollen grains of Mexican species, concluded 

that the result did not support the three subgeneric divisions in terms of the pollen 

morphology. 

 

3. DISTRIBUTION AND HABITAT 

Geographical distribution area 

Geographical distribution of Pinguicula can be found in all continents except 
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Oceania, Antarctica, and a majority of Africa (Casper 1966, Givnish 1989). The general 

outline of the distribution is seen in Europe, not only Continental Europe but also the 

British Isles, Iceland, and Corsica, and it continues to Asia extending from Anatolia and 

Cyprus to the Russian Far East, Sakhalin, the Kuril Islands, Japan (Hokkaidō, Honshū, 

and Shikoku), the Himalayas and Southwest China. Only three species reach to 

Northern Africa (Morocco). The genus is also found in North America, including 

Greenland, the Aleutian Islands, and stretches to Mexico, Central America, the 

Bahamas, Cuba, the Dominican Republic, down the Andes and into the Patagonian 

region of South America; as far south as the vicinity of Tierra del Fuego. The 

geographical distribution of Pinguicula can, therefore, be approximately divided into 

two areas through a disjunction in its range (Fig. 3); one is higher altitudes or higher 

latitudes (arctic) of the Northern Hemisphere, and the other is in the southeastern 

parts of the USA to the southern tip of South America, extending to Tierra del Fuego. 

The climate of the former range is mostly temperate or alpine whereas the latter is 

temperate, subtropical, or tropical.  

 Twenty-four species are distributed in temperate regions of the Northern 

Hemisphere including Eurasia, Morocco, and the northern part of North America. 

Twenty of the 24 species are found in Europe to Anatolia, Cyprus, and the Caucasus, 
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while 7 species occur in North America or Eastern Asia including the Russian Far East 

and the Himalayas. A majority of species in this group form hibernacula by the end of 

summer to protect vegetative and floral buds from frost and/or snow. Three species (P. 

crystallina, P. hirtiflora, and P. lusitanica) are exceptions to this rule ranging from 

Europe to Cyprus through to Anatolia, and survive the winter season without forming 

hibernacula. 

 Sixty-six taxa are distributed through the southeastern part of the USA to 

South America including the Caribbean. Mexico, in particular, harbors 46 taxa with 

considerable morphological diversities among the species, most of which are endemic 

(Zamudio 2005). Twenty-one taxa out of 66 are found outside of Mexico and Central 

America, i.e. in the southeastern USA, Cuba, and the Andes through to southern 

Patagonian region of South America. Most of the Mexican and Central American species 

form winter rosettes to survive the arid winter season while other species do not form 

any winter rosettes. One exception appears to be P. elongata distributed in Venezuela 

and Colombia, which forms a winter bud that resembles a hibernaculum.  

 Most species tend to be confined to small geographical areas, such as a specific 

region, gorge, or a mountain, while only a few species (e.g. P. alpina, P. macroceras, P. 

vulgaris, and P. villosa) exhibit much wider distributions. Thus, the high levels of 
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endemism have resulted in high numbers being threatened with extinct due to 

environmental stress, climate changes, and/or human activities. A few species (e.g. P. 

greenwoodii Cheek, P. sharpii, and P. utricularioides Zamudio et Rzedowski) are known 

only from the type locality with a single collection record, and their current status 

within the habitat and their actual distribution remain unknown.  

 

 

Fig. 3. Approximate distribution areas of the genus Pinguicula. The figure shows a 

rough image of distribution areas of the genus Pinguicula. There are two major 

distribution areas; one is northern Eurasia and northern North America shown in a 

blue dot line and the other one is the southeastern USA to South America shown in a 
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red dot line. In this figure, some minor distributional gaps are ignored to present 

approximate distribution areas, and the northern limit may not be accurate since exact 

northern limits of the distribution are poorly known. The latitudinal distribution in the 

northernmost range is ca. 79o20’N in Svalbard and in the southernmost range is ca. 

55o30’S in the Tierra del Fuego region.  

 

 Only a few species (e.g. P. alpina, P. macroceras, P. villosa, and P. vulgaris) are 

widely distributed. Such wider distributions are rare in the genus. P. alpina can be 

found in Europe, through Siberia, and into China. P. macroceras is distributed in the 

northern Pacific Rim regions including Japan, Sakhalin, the Kuril Islands, Kamchatka, 

the Aleutians, Alaska, the Pacific region of Canada and the USA as far south as the 

Oregon and California state border. P. villosa and P. vulgaris show much wider 

distributions than other species. P. villosa is distributed in circumpolar regions of the 

Northern Hemisphere, but its actual distribution boundaries remains unclear since 

most of the areas are inaccessible and plant itself is tiny with a very limited growth 

season; often only 2 months. P. vulgaris is distributed in North America, Eurasia and 

Morocco and it is regionally very abundant. It is interesting to note that within each 

species they are largely uniform in terms of their morphology in spite of the wider 
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geographical distribution. 

 The largest number of species occurs in Mexico (46 taxa), followed by France 

(10), Spain (9), USA including Alaska (9), Italy (8), and Cuba (8). Natural hybridizations 

may occur in sympatric habitats in Europe (e.g. P. leptoceras X P. vulgaris in the Alps 

and P. grandiflora X P. vulgaris in the Pyrenees) and possibly in Mexico (per. com., 

Zamudio). In contrast, natural hybridization is unlikely to occur in Florida, where two 

or more species are found sympatrically (Wood and Godfrey 1957). 

 

Altitudinal distribution 

Altitudinal range of suitable habitat is one of the major factors that is likely to 

constrain the distribution of Pinguicula although a species can range in altitude from 0 

m to over 4,500 m above sea level. Six species are mostly found at less than 50 m above 

sea level in the Coastal Plain region of the southeastern USA. Also, P. albida Wright ex 

Griseb. and P. filifolia Wright ex Griseb. occur at the forest margin of coastal regions of 

western Cuba. P. villosa is often found at slightly higher altitudes of the circumpolar 

region, mostly between 350 m and 550 m (Alm 2000). Although P. grandiflora, P. 

macroceras, P. vulgaris, and P. hirtiflora are more commonly found at a higher altitude, 

they also occur near coastal areas. These species tend to grow in higher mountains in 
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lower latitudes, and also at lower altitudes in higher latitudes. The distribution of some 

species stretches above 4,000 m, e.g. P. calyptrata in the Andes and P. alpina in the 

Himalayas and southwestern China. Most species are, however, found in mountains or 

gorges at altitudes between 1,000 m and 3,000 m. 

 

Habitat  

Many species of Pinguicula prefer calcareous soils. The soil types where 

Pinguicula is more commonly found in are limestone, lime-rich sand/sandstone, or 

gypsum, but occasionally in silty soil, serpentine, peat, or sphagnum; mostly soils are 

between weak acid and weak alkaline. Heslop-Harrison (2004) summarised minimum 

and maximum soil pH in different Pinguicula habitats, ranging pH 3.1 to 8.0, though 

some may represent extremes. Generally, a higher calcareous content in soil increases a 

pH level (i.e. more alkaline). Preference of soil types is different among species, 

although P. grandiflora and P. vulgaris are rather indifferent to soil types (Blanca et al. 

1999). The soil is often permanently or seasonally wet, in which typical stream sides, 

pond margins, bogs, marshes, sphagnum mats, wet slopes and rock walls (Lloyd 1942, 

Givnish 1989, Juniper et al. 1989). For this reason, Pinguicula is often regarded as 

wetland plants (Darwin 1875, Lloyd 1942, Juniper et al. 1989, Adlassnig et al. 2005). 
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Even in cases were the soil is dry, high air humidity, fog, and/or precipitation may 

supply enough moisture to maintain plants. In the higher mountains in Europe and 

Asia, Pinguicula is more commonly found on limestone outcrops, gravelly ridges, near 

glacier, or snow patch margins. 

 In terms of hydrology, water is often moving either slowly or rapidly on slopes, 

cliffs, streamside, or bogs of very wet habitats, at least during their growing season. The 

water may be oozing, running, dripping, or flashing, from above or in the habitat. In a 

rare case, immersion of plants (e.g. P. planifolia Chapman) can occur in shallow pools in 

the southeastern USA. Thus the regular water supply, either permanently or seasonally, 

at least to the root system is necessary in some species. According to Heslop-Harrison 

(2004), water pH was approximately 4.14-8.22 including some extremes and the 

dissolved calcium level was 60-200 mg L-1 at sampled European habitats. A number of 

Pinguicula species are to be found as a predominant vascular plant at an ecological 

micro niche. From a phytosociological point of view, a specific vegetation and soil type, 

where a Pinguicula species is predominantly present on limestone slopes or cliffs with 

water flushes involving tufa travertines has been termed “Pinguiculion” particularly for 

the plant communities in the Iberian Peninsula (Jiménez-Alfaro et al. 2013). 

Pinguiculion is characterized by the presence of a Pinguicula species often restricted to 
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a specific ecological niche in small geographical areas. For example, habitats of P. 

longifolia, P. mundi Blanca, Jamilena, Ruiz-Rejón et Zamora, and P. vallisneriifolia 

could be typical Pinguiculion vegetation, while those of P. dertosensis (Cañigueral) 

Mateo et Crespo and P. grandiflora are not necessarily restricted to only such a specific 

habitat but can also be found in various wet places (e.g. pond margins or streamsides), 

and other types of vegetation (per. com., Jiménez-Alfaro). 

Karlsson et al. (1987) and Givnish (1989) have mentioned that the habitat of 

Pinguicula is exposed to sunlight; however, its habitats are usually north-facing or 

located within a forest or a gorge to avoid direct sunlight. Thus, a number of Pinguicula 

species are intolerant of strong light intensity (Cheek 1994, Zamudio 1997, 1999, 

Zamudio and Studniča 2000). A possible reason why the habitats of Pinguicula species 

are often restricted under shade could be that evaporation occurs much faster than 

water supply at sunny places (Heslop-Harrison 2004). Another possible reason could be 

that direct sunlight causes reflected heat on a rock surface. Although there are no data 

on light intensity from each habitat, a relatively low photosynthetic photon density 

(PPFD), with a maximum of 416 μmol m-2 s-1 was recorded at a P. ramosa habitat in a 

mountain forest (Oba et al. 2013). The definition of light tolerance in the current work is 

roughly as follows, “High light intensity” means the plants are often exposed to direct 
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sun light or nearly so during daytime in their growth season, “Low light intensity” 

means the plants are exposed to direct sun light only for a very short time, exposed to 

weak sun light filtering through tree leaves, or are not exposed to direct sunlight due to 

their location in a forest or deep gorge.  

Such soils and light environments could be restricting factors for growth of 

other plants (including tree species), whereas Pinguicula species alone often form large 

communities in such environment to avoid growth competition with other plant species. 

In addition, exposed vertical or overhanging rocks might be an appropriate 

microhabitat for Pinguicula, while other vascular plants find it difficult to grow. A few 

species (P. casabitoana and P. lignicola) are unique in that they are epiphytic, growing 

on tree stems or twigs (Jiménez 1960, Casper 1987). P. hemiepiphytica Zamudio et 

Rzedowski and P. mesophytica Zamudio also grow on mossy tree trunks as epiphytes 

though they may also be found on rocks (Zamudo 1991, 1997).  

 

Climate at habitats 

As mentioned earlier, Pinguicula has a large geographical range although 

many species can be generally seen in cooler areas, at least seasonally. Even though a 

few species can be found south of the equator, their distribution is restricted to higher 
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altitudes. As such there are few tropical species preferring higher temperature, except 

for several species found in the Caribbean and lower altitudinal ranges of Mexico to 

Central America. With suitable habitats, average monthly precipitation, maximum, 

and/or minimum temperatures often show seasonal changes. Those climates sometimes 

related to annual growth cycles of Pinguicula species. Some representative habitats of 

Pinguicula have been shown in Fig. 4. 
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Fig. 4. Some representative habitats of Pinguicula. A: Arctic habitat (Broad Pass, 

Alaska, USA; ca. 63o18’N, 730 m). B: Higher latitude in Europe (Gap of Dunloe, Kerry 

Co., Ireland; ca. 52o01’N, 120 m). C: Alpine habitat in Asia (Hakuba-ōike Pond, Nagano, 

Japan; ca. 36o47’N, 2,380 m). D: Coastal habitat in the southeastern USA (Apalachicola 

National Forest, Florida, USA; ca. 30o05’N, 10 m). E: Subtropical habitat in the 

Caribbean (Pinar del Río, Cuba; ca. 22o04’N, 5 m). F: Highland habitat in Mexico (El 

Chico National Park, Hidalgo, Mexico; ca. 20o11’N, 2,900 m). G: Andean habitat in 

tropical South America (Cajas National Park, Azuay, Ecuador; ca. 02o47’S, 3,920 m). H: 

Patagonian habitat in South America (Puyehue National Park, Los Lagos, Chile; ca. 

40o42’S, 1,300 m). Photo by H. Shimai. 

 

 In this thesis, Chapter 1 deals with Red List assessments in each taxon to 

evaluate a current status based on the criterion by the International Union for 

Conservation of Nature (IUCN 2012). The current web site of the IUCN Red List of 

Threatened Species (http://www.iucnredlist.org/) has listed only 7 Pinguicula taxa. 

Chapter 2 focuses on the phylogenetic analyses to infer the relationships among 

Pinguicula taxa and their phylogeography. As mentioned earlier, the three subgenera 

are not supported by phylogeny which needs to further investigation with more samples. 
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Chapter 3 explores which geographical or environmental factor affects patterns of 

species richness in Pinguicula. Chapter 4 is a revision of the genus Pinguicula mainly 

based on the phylogenetic analyses discussed in the phylogeny chapter. This chapter 

will propose new sectional delimitations and describe the characteristics of each taxon. 

To clarify the taxonomy is an important process to assess the Red List categories and 

subsequent conservation of the taxa. 

 

4. SUMMARY 

The genus Pinguicula is a well-defined taxonomic group within 

Lentibulariaceae due to their morphological features and means of prey capture (a key 

to genus is shown below). The distribution area of most taxa in the genus is restricted to 

a small area but their current status in nature is often poorly known. In addition, there 

is disagreement between the current taxonomy based on the morphology and phylogeny. 

The samples used for phylogenetic studies in the earlier studies are limited to infer 

their relationships. Only a few works covering all taxa and a revision of the genus have 

been published, often resulting in taxonomic confusions. Here, these questions are 

investigated. 
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Key to genus 

Leaves forming a basal rosette 

   Scape w/o bracts, simple, flower solitary --------------------------------------------- Pinguicula 

   Scape w/ bracts, racemose ------------------------------------------------------------------- Genlisea  

Leaves alternate ---------------------------------------------------------------------------------- Utricularia 
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CHAPTER 1 

 

Red List assessments of the genus Pinguicula L. 
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1.1. INTRODUCTION 

The International Union for Conservation of Nature (IUCN) Red List 

Categories and Criteria (IUCN 2012) is the main assessment mechanism by which the 

threat status of a species is determined. The categories are Critically Endangered (CR), 

Endangered (EN), Vulnerable (VU), Near Threatened (NT), and Least Concern (LC). 

Within the categories, CR, EN, and VU are considered to be facing a high risk of 

extinction in the wild. By incorporating those species assessed through the Sampled 

Red List Index (SRLI) for Plants and those species yet to be discovered (RBG Kew 2010, 

Brummitt et al. 2015a), Joppa et al. (2011) estimate that 27-33 % of flowering plant 

species are threatened with extinction. In contrast, Davies et al. (2011) estimated that 

approximately 70 % of flowering plant species are threatened with extinction, although 

very limited numbers of species, 19,738 out of ca. 380,000 plant species (Brummitt et al. 

2015a), have been assessed using the criteria. Whatever the case it is clear that a 

significant number of flowering plants are under threat of extinction.  

 Knowledge of the current conservation status is of clear importance, but it has 

to be evaluated under the same standard (Brummitt et al. 2015b). The IUCN Red List 

forms a stable, scientific-based framework by which species can be assessed; however, 

earlier assessments may need to be re-assessed with expert knowledge on taxonomy in 
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a specific plant group (Willis et al. 2003, Newton and Oldfield 2008, Brummitt et al. 

2015a). Although Red List assessments in plants gain less impact and financial support 

than those in animals (Goettsch at al. 2015), subsequent conservation programs 

certainly require the assessments (Hoffmann et al. 2008).   

  There are a range of approaches to accumulate datasets for the Red List 

assessments. For example, 1) to visit the habitat for direct observations (Rivers et al. 

2010, Romeiras et al. 2014), 2) to study literature on regional floras (Brummitt et al. 

2015a), 3) to utilize external data and internet sources (Bachman et al. 2011, Brummitt 

2015a), 4) to study voucher specimens deposited in museums (Rivers et al. 2010, 2011, 

Brummitt et al. 2015b, Roberts et al. 2016). There are, however, issues with all these 

approached that need to be considered. For 1), it is not always possible to visit each 

locality and there may be limited factors such as the phenological state (e.g. dormant 

season), safety, or limited means of transportation to access the locality. For 2), the 

information source is often unclear with lack of detailed locality names. Regarding 3), 

writers may be anonymous and information is not always reliable. Some issues with 

specimens related to 4) are discussed in detail by Roberts et al. (2016) such as accuracy 

of information on labels, information gaps in time, sampling gaps, subsequent 

taxonomic revisions, and the habitat has already been lost.  
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 Despite the issues with museum specimens, they can be biologically 

informative and provide objective evidence that other information sources may lack; 

geographical details (e.g. exact locality name, latitude and longitude coordinates, 

locality map), date of collection, altitude, and ecological observations (Romeiras et al. 

2014). Specimens are regarded as the best available evidence, and often the only 

available evidence in little known taxa, for the Red List assessment (Willis et al. 2003, 

Brummitt et al. 2015a, 2015b).   

 It has been hypothesised that species discovered earlier are more likely to have 

wider distribution ranges, and therefore a higher chance of being encountered resulting 

in more information being accumulated (Collen et al. 2004). In theory, more recently 

discovered species with fewer specimen records infer smaller distribution ranges and 

such species consequently have a higher risk of extinction (Roberts et al. 2016). Those 

are not just simply because they are more recently described, but because they are 

actually rare (Collen et al. 2004). The year of description may be used as a surrogate of 

species discovery; i.e. the date a species was formally described and given a scientific 

name under the rules of the International Code of Nomenclature for algae, fungi, and 

plants (McNeill et al. 2012). 

 For some species, particularly plants, Area of Occupancy (AOO) and Extent of 



70 
 

Occurrence (EOO) are the primary measures of their threat status, and are applied 

under criterion B of the IUCN Red List guidelines. AOO can be simply defined as the 

sum of the site occupied (the guidelines recommend 2 km X 2 km square grid be used). 

Whereas EOO is an area encompassing all known sites of a taxon (IUCN 2012). For a 

full Red List assessment, additional criteria are required, although the data for which 

are often more difficult to obtain and at times somewhat subjective. They include 

population size reduction over any 10 years or 3 generations, estimated population size 

smaller than a specific number of mature individuals, or quantitative analysis showing 

the probability of extinction in the wild (IUCN 2012). The IUCN SRLI does not require 

full assessment for all species since in many cases species that are going to assessed are 

expected to be rare or already threatened (Brummitt et al. 2015a).  

In some particular plant groups, such as the family Cactaceae, 31 % of 1,478 

evaluated species are reported to be threatened (Goettsch et al. 2015). In the case of 

carnivorous plants, only 20% (mostly Nepenthes spp.) have been currently assessed by 

the Carnivorous Plant Specialist Group according to the IUCN website 

(http://www.iucnredlist.org/) and little published information is yet available. Among 

the carnivorous genera, the patchy distribution of Pinguicula L. (Lentibulariaceae), 

often having a very narrow environmental preference, is reported particularly from 
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semiarid regions such as Mediterranean and Mexico, and resulting in small population 

sizes within a highly restricted distribution area (Zamora et al. 1996). Particularly in 

Mexico a higher proportion of endemism is seen (Shimai and Kondo 2007). The IUCN 

Red List of Threatened SpeciesTM database (2016) currently list only 7 taxa from the 91 

taxa of Pinguicula L. (Lentibulariaceae), 4 of which are evaluated as Least Concern, this 

is clearly not representative of the genus as a whole.   

The geographical distribution of the genus Pinguicula have been studied by 

scientists, for example, throughout the genus by Casper (1966), or locally by Casper 

(1962) for Eurasia, Godfrey and Stripling (1961) for North America, Blanca et al. (1999) 

for the Iberian Peninsula, and Heslop-Harrison (2004) for the British Isles, but it is still 

lacking in some areas. Due to increasing the number of taxa, a review of the distribution 

range for each taxon will be necessary.  

 A number of taxa in the genus Pinguicula are highly restricted to a small 

geographical area, such as a specific mountain range or gorge, except for a few taxa 

which have wider distribution ranges, e.g. P. alpina L., P. villosa L., and P. vulgaris L. 

However, for those species with narrow distribution ranges, their current threat status 

is poorly known as to whether or not they are actually threatened (Simpson 1994). What 

we do know is that a number of species of Pinguicula have been over-collected in the 
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field because of their horticultural values as carnivorous plants. No species of 

Pinguicula are currently listed in the appendices of the Conservation on International 

Trade in Endangered Species of Wild Fauna and Flora (CITES) for commercial trade 

(von Arx et al. 2001; also see the CITES website for an up to date checklist). The 

habitats of Pinguicula are often found within national parks or natural reserves, but 

some of them are likely disturbed repeatedly. 

 Due to questions over the threat status of the genus Pinguicula, an 

understanding of the distribution of threats is required for their effective conservation. 

In this chapter, the main questions are: 1) whether more recently described Pinguicula 

taxa have fewer numbers of specimens (or localities) that may be threatened with 

extinction, 2) how many taxa in the genus are actually threatened, 3) whether 

extinction risk of endemic taxa is higher than that of non-endemic taxa in the 

Pinguicula biodiversity hotspots of Mexico and Central America, Europe and Western 

Asia, and the Caribbean Islands.  

 

1.2. MATERIALS AND METHODS 

Data collection 

The year of description referred the original publications where each taxon was 
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officially described with a valid scientific name. 

Although Rivers et al. (2011) critically estimated that the minimum of 15 

specimens (or 10 specimens for rare species presenting sparse distributions, such as 

orchids) are required to detect whether a species is threatened, a total of over 6,800 

Pinguicula specimens were examined to minimize sampling gaps. Specimens represent 

an important resource for primary assessments; however, some specimens may have 

been misidentified and furthermore the cumulative number of taxa has increased since 

the monograph by Casper (1966). Therefore, it is important to review as many 

specimens as possible. During the examinations geographic information was gathered 

for the taxon from existing herbarium specimens deposited at 167 herbaria; A, AAU, 

ABS, ACAD, ALA, AMD, AO, APP, ARIZ, ASU, BAA, BABY, BASSA, BC, BEI, BEO, 

BERN, BIRM, BKL, BM, BOLO, BP, BR, BUF, BVS, CGE, CHRB, CINC, CLF, CLU, 

CONN, CR, DBN, DES, E, EAP, EGE, ENCB, FCO, FIAF, FLAS, FRP, GAZI, GBH, 

GDAC, G-DC, GMNHJ, GOET, GR, GZU, HAJU, HAL, HAM, HAST, HEM, HUB, I, ID, 

IEB, IJ, ISKW, ISTF, JACA, JE, JEPS, K, KANA, KMN, KWHU, KYO, LAGU, LE, LEA, 

LI, LINN, LISU, LJS, LJU, LUG, MAK, MANCH, MARS (General herb.), MARY, MASS, 

MERL, MEXU, MGC, MHA, MKNH, MMMN, MO, MONTU, MRSN, MSC, MSNM, MU, 

MW, NAP, NCY, NHA, NHMF, NMW, NSPM, NY, NYS, O, OLYM, OXF, P, PAD, PE, PH, 
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PLU, PRA, QCA, QFA, QK, REG, RO, S, SAPS, SAV, SB, SHIN, SNU, SO, SOC, SOM, 

SRP, STR, STU, TAA, TEX, TI, TL, TNS, TSM, TUS, UBC, UDM, UM, UNA, UPA, UPS, 

US, USF, UTC, UWSP, VAL, VM, VT, WA, WI, WIN, WIS, WTU, WU, WVA, WWB, ZA, 

ZAHO, ZT, Eastern Washington University, Fukui City Museum of Natural History, 

Nippon Dental University, Slater Museum of Natural History (University of Puget 

Sound), Tochigi Prefectural Museum, and herb. Dr Garrett Crow. The code for each 

herbarium follows Index Herbariorum (Holmgren et al. 1981, Thiers; continuously 

updated). The accepted 91 taxa according to this study (see Chapter 4) are shown in 

Table 1.2 and those specimens examined are listed in Appendix II. The term “taxon” can 

be used for any taxonomic units and also those not formally described, but the term in 

this work refers to a specific or intraspecific (subspecies and variety) rank as treated in 

the IUCN Red List Categories and Criteria version 3.1, second edition (IUCN 2012). In 

this study, the definition of “endemic” is a taxon confined to one country. 

Only information on labels on existing voucher sheets from the herbaria listed 

was collected for this study. Information available from external sources such as Global 

Biodiversity Information Facility (GBIF) or in the literature was excluded due to 

misleading data except the type records with specific locality information. Specimens 

with no locality or incomplete locality information showing only a regional name, e.g. 
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Florida, Lapland, Transylvania, Tyrol, or Yorkshire, were excluded. Based on the 

specimen labels, the unique locality of each specimen in each taxon was plotted on a 

map of Geospatial Conservation Assessment Tool (GeoCAT) following the instruction 

available online (http://geocat.kew.org/help) to present an outline of distribution area.  

 GeoCAT, an open source web tool that harnesses primary biological data for 

semi-automated IUCN Red List assessment and analysis to support the threat 

assessments, was developed by the Royal Botanic Gardens, Kew. The tool performs 

rapid geospatial analysis on two aspects of a taxon, EOO and AOO, the foundation of 

criteria B of the IUCN Red List system, were evaluated using GeoCAT as described by 

Bachman et al. (2011).  

During the analysis duplicate specimens were excluded to remove the issue of 

non-independence. Introduced populations, e.g. P. grandiflora Lam. in Britain, P. 

vallisneriifolia Webb in Switzerland, or P. primuliflora Wood et Godfrey in Japan have 

also been excluded for the analysis. An area in square kilometres (km2) and a category, 

Critically Endangered (CR), Endangered (EN), Vulnerable (VU), Near Threatened (NT), 

or Least Concern (LC), for EOO and AOO in each taxon were automatically assessed 

using GeoCAT based on the threshold shown in Table 1.1. Among the five categories, CR, 

EN, and VU are recognised as threatened with extinction. For AOO, the default value of 
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2 km (i.e. 4 km2 in a grid square) was applied for each analysis as recommended by the 

IUCN (2012). In extreme cases, only type specimens from a single locality are known 

(e.g. P. greenwoodii Cheek, P. sharpii Casper et Kondo, and P. utricularioides Zamudio 

et Rzedowski); however, it is still possible to calculated the AOO value (Brummitt et al. 

2015a) although if the sampling number was 1 or 2; EOO value was not calculated since 

at least 3 unique localities are required for creating the minimum convex polygon 

(Brummitt et al. 2015a). In such a case, the category might be Data Deficient (DD); 

however, GeoCAT assigns the taxon the threat category of CR; therefore, CR was 

adopted in this work. The reason for this treatment was discussed by the IUCN (2012) 

as liberal use of DD should be avoided. In P. cubensis Uruquiola et Casper and P. 

jarmilae Halda et Malina, different locality names or altitudes are recorded in specimen 

labels; however, those are likely identical or are subpopulations within the same area 

(Beck et al. 2008).  

 

Table 1.1. Threshold categories by IUCN (2012). CR = Critically Endangered, EN = 

Endangered, VU = Vulnerable. EOO = Extent of occurrence, AOO = Area of occupancy.  

 Threatened (km2) Not threatened 
 CR EN VU (km2) 

EOO < 100 < 5,000 < 20,000 > 20,000 
AOO < 10 < 500 < 2,000 > 2,000 
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Data analyses 

Spearman’s rank correlation was used for analyses between distribution range 

in km2, the natural logarithms (NL), IUCN Red List categories, the number of 

specimens and the year of description.  

 For the correlation between the Red List categories (CR, EN, VU, NT, and LC) 

and endemic taxa in the three Pinguicula biodiversity hotspots, Spearman’s rank 

correlation was applied. A chi-square test was used to determine if endemic taxa have a 

statistically higher risk of extinction than non-endemics. Due to zero values in some 

cases, the Red List categories were divided into two, threatened (CR, EN, and VU) and 

not threatened (NT and LC), and the relationship between the Red List categories and 

endemic or non-endemic for EOO and AOO were analysed by the 2 X 2 contingency test. 

 

1.3. RESULTS 

There are no Pinguicula taxa that are evaluated as Extinct (EX), Extinct in the 

Wild (EW), or DD, although P. greenwoodii, P. sharpii, and P. utricularioides, collected 

in 1987, 1972, and 1956 respectively, are hitherto known only from the type specimens 

with no recent information regarding the status of their habitats. The year of 

description, EOO, AOO, and the number of localities on the distribution map in each 



78 
 

taxon are shown in Table 1.2. 

 

Table 1.2. Described year, endemism, threat categories in EOO and AOO, and the 

number of localities on the distribution map of each taxon. Endemic = restricted to one 

country. CR = Critically Endangered, EN = Endangered, VU = Vulnerable, NT = Near 

Threatened, LC = Least Concern. NL = Natural logarithm. P.P. = precautionary 

principles, the higher threat level used for each taxon between EOO and AOO.  

 

 

 

 

 

 

 

 

 

 

 

Taxa Year Endemic EOO EOO km2 (LN) AOO AOO km2 (LN) P.P. Locality no. (LN)

P. acuminata 1839 Yes NT 22,817 (10.04) EN 100 (4.62) EN 28 (3.33)
P. agnata 1963 Yes VU 10,543　 (9.26) EN 64 (4.17) EN 22 (3.09)
P. albida 1866 Yes EN 4,238 　(8.35) EN 52 (3.97) EN 13 (2.56)
P. algida 1966 Yes LC 4,176,757 (15.25) EN 148 (5.00) EN 38 (3.64)
P. alpina 1753 No LC 30,265,929 (17.31) NT 2,736 (7.91) NT 1,398 (7.24)
P. antarctica 1805 No LC 650,340 (13.39) EN 84 (4.44) EN 21 (3.04)
P. balcanica 1962 No LC 1,336,820 (14.11) VU 584 (6.37) VU 174 (5.16)
P. benedicta 1910 Yes EN 1,149　 (7.05) EN 76 (4.34) EN 20 (3.00)
P. caerulea 1788 Yes LC 342,551 (12.74) EN 464 (6.14) EN 117 (4.76)
P. calderoniae 2001 Yes CR 0　 (0.00) CR 8 (2.20) CR 2 (0.69)
P. calyptrata 1817 No LC 66,175 (11.10) EN 244 (5.50) EN 69 (4.23)
P. casabitoana 1960 Yes EN 2,498　 (7.82) EN 28 (3.37) EN 7 (1.95)
P. caussensis 2016 Yes EN 2,110　 (7.65) EN 48 (3.89) EN 14 (2.64)
P. chilensis 1849 No LC 87,289 (11.38) EN 56 (4.04) EN 14 (2.64)
P. clivorum 1944 No CR 0 　(0.00) CR 8 (2.20) CR 2 (0.69)
P. colimensis 1963 Yes CR 38　 (3.66) EN 12 (2.56) CR 3 (1.10)
P. conzattii 2003 Yes CR 0　 (0.00) CR 8 (2.20) CR 2 (0.69)
P. corsica 1850 Yes EN 765　 (6.64) EN 72 (4.29) EN 20 (3.00)
P. crassifolia 1988 Yes CR 3　 (1.39) EN 20 (3.04) CR 6 (1.79)
P. crenatiloba 1844 No LC 1,368,009 (14.13) EN 256 (5.55) EN 63 (4.14)
P. crystallina 1806 No LC 184,257 (12.12) EN 124 (4.83) EN 37 (3.61)
P. cubensis 2003 Yes CR 0　 (0.00) CR 8 (2.20) CR 3 (1.10)
P. cyclosecta 1963 Yes VU 7,594　 (8.94) EN 36 (3.61) EN 10 (2.30)
P. debbertiana 1992 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. dertosensis 1995 Yes LC 45,792 (10.73) EN 56 (4.04) EN 15 (2.71)
P. ehlersiae 1982 Yes EN 1,843　 (7.52) EN 36 (3.61) EN 10 (2.30)
P. elizabethiae 1999 Yes CR 43 　(3.78) EN 16 (2.83) CR 5 (1.61)
P. elongata 1847 No LC 142,533 (11.87) EN 68 (4.23) EN 17 (2.83)
P. emarginata 1986 Yes EN 130　 (4.88) EN 16 (2.83) EN 4 (1.39)
P. esseriana 1981 Yes NT 37,958 (10.54) EN 56 (4.04) EN 15 (2.71)
P. filifolia 1866 Yes VU 7,540　 (8.93) EN 100 (4.62) EN 25 (3.22)
P. fiorii 1987 Yes CR 28　 (3.37) EN 20 (3.04) CR 5 (1.61)
P. gigantea 1995 Yes CR 0　 (0.00) CR 4 (1.61) CR 2 (0.69)
P. gracilis 1988 Yes VU 7,491　 (8.92) EN 20 (3.04) EN 5 (1.61)
P. grandiflora 1789 No LC 1,330,923 (14.10) VU 832 (6.73) VU 219 (5.39)
P. greenwoodii 1994 Yes CR 0 　(0.00) CR 4 (1.61) CR 1 (0.00)
P. gypsicola 1911 Yes CR 13　 (2.64) EN 24 (3.22) CR 6 (1.79)
P. hemiepiphytica 1991 Yes EN 1,351　 (7.21) EN 72 (4.29) EN 22 (3.09)
P. heterophylla 1839 Yes LC 86,894 (11.37) EN 168 (5.13) EN 43 (3.76)
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Table 1.2 (continued)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 The distribution area of Pinguicula was divided into 9 regions, concerning 

geographical barriers and/or distributions of taxa, and the number of taxa in each 

region is shown in Table 1.3; some taxa are found in two or more regions; therefore, the 

total number exceeds the 91 taxa accepted in this study. There are three regions of 

P. hirtiflora 1811 No LC 379,204 (12.85) EN 436 (6.08) EN 119 (4.78)
P. ibbarae 2005 Yes EN 129　 (4.87) EN 12 (2.56) EN  5 (1.61)
P. immaculata 1992 Yes EN 739　 (6.61) EN 24 (3.22) EN 6 (1.79)
P. involuta 1798 No LC 250　 (5.53) EN 40 (3.71) EN 10 (2.30)
P. ionantha 1961 Yes EN 2,466　 (7.81) EN 60 (4.11) EN 15 (2.71)
P. jackii var. jackii 1930 Yes CR 6　 (1.95) EN 16 (2.83) CR 4 (1.39)
P. jackii var. parviflora 1961 Yes CR 4　 (1.61) CR 12 (2.56) CR 3 (1.10)
P. jaraguana 2003 Yes CR 7　 (2.08) EN 16 (2.83) CR 4 (1.39)
P. jarmilae 2007 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. kondoi 1974 Yes VU 6,568　 (8.79) EN 48 (3.89) EN 13 (2.56)
P. laueana 1989 Yes CR 0　 (0.00) CR 8 (2.20) CR 2 (0.69)
P. laxifolia 1995 Yes CR 0　 (0.00) CR 8 (2.20) CR 2 (0.69)
P. leptoceras 1823 No LC 96,114 (11.47) VU 632 (6.45) VU 164 (5.10)
P. lignicola 1920 Yes EN 744　 (6.61) EN 36 (3.61) EN 10 (2.30)
P. lilacina 1830 No LC 985,037 (13.80) EN 180 (5.20) EN 48 (3.87)
P. longifolia 1805 No EN 916　 (6.82) EN 112 (4.73) EN 30 (3.40)
P. lusitanica 1753 No LC 1,629,156 (14.30) VU 1,116 (7.02) VU 286 (5.66)
P. lutea 1788 Yes LC 563,490 (13.34) VU 544 (6.30) VU 137 (4.92)
P. macroceras 1820 No LC 10,530,758 (16.17) VU 1,524 (7.33) VU 402 (6.00)
P. macrophylla 1817 Yes NT 31,633 (10.36) EN 192 (5.26) EN 53 (3.97)
P. martinezii 2005 Yes CR 4　 (1.61) EN 16 (2.83) CR 6 (1.79)
P. medusina 2000 Yes VU 7,319　 (8.90) EN 32 (3.50) EN 8 (2.08)
P. mesophytica 1997 No NT 39,401 (10.58) EN 72 (4.29) EN 21 (3.04)
P. mirandae 1996 Yes CR 14　 (2.71) CR 8 (2.20) CR 3 (1.10)
P. moctezumae 1994 Yes CR 2　 (1.10) EN 16 (2.83) CR 5 (1.61)
P. moranensis var. moranensis 1817 No LC 499,901 (13.12) VU 1,764 (7.48) VU 487 (6.19)
P. moranensis var. neovolcanica 1999 Yes LC 57,533 (10.96) EN 136 (4.92) EN 37 (3.61)
P. mundi 1996 Yes CR 0　 (0.00) CR 8 (2.20) CR 2 (0.69)
P. nevadensis 1962 Yes CR 11　 (2.48) EN 24 (3.22) CR 7 (1.95)
P. nivalis 2006 Yes CR 0　 (0.00) CR 8 (2.20) CR 2 (0.69)
P. oblongiloba 1844 Yes LC 346,536 (12.76) EN 472 (6.16) EN 125 (4.83)
P. orchidioides 1844 No LC 63,771 (11.06) EN 128 (4.86) EN 37 (3.61)
P. parvifolia 1894 Yes LC 178,612 (12.09) EN 168 (5.13) EN 43 (3.76)
P. pilosa 2004 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. planifolia 1897 Yes NT 32,886 (10.40) EN 128 (4.86) EN 33 (3.50)
P. poldinii 2001 Yes EN 2,202　 (7.70) EN 32 (3.50) EN 8 (2.08)
P. potosiensis 1989 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. primuliflora 1957 Yes NT 42,748 (10.66) EN 132 (4.89) EN 35 (3.56)
P. pumila 1803 No LC 1,144,425 (13.95) VU 672 (6.51) VU 169 (5.13)
P. ramosa 1890 Yes CR 67　 (4.22) EN 40 (3.71) CR 18 (2.89)
P. rectifolia 1989 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. reichenbachiana 1908 No CR 1　 (0.69) CR 8 (2.20) CR 4 (1.39)
P. rotundiflora 1985 Yes EN 156　 (5.06) EN 16 (2.83) EN 5 (1.61)
P. sharpii 1977 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. spathulata 1840 Yes LC 4,449,021 (15.31) EN 224 (5.42) EN 57 (4.04)
P. takakii 1986 Yes CR 3　 (1.39) EN 16 (2.83) CR 4 (1.39)
P. utricularioides 1991 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. vallisneriifolia 1853 Yes EN 1,533　 (7.34) EN 32 (3.50) EN 11 (2.40)
P. vallis-regiae 2006 Yes CR 0　 (0.00) CR 4 (1.61) CR 1 (0.00)
P. villosa 1753 No LC 9,165,438 (16.03) VU 1,400 (7.24) VU 354 (5.87)
P. vulgaris 1753 No LC 32,447,567 (17.30) LC 5,988 (8.70) LC 1,524 (7.33)
P. zecheri 1982 Yes VU 6,451　 (8.77) EN 36 (3.61) EN 12 (2.48)
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Pinguicula biodiversity hotspots; Mexico and Central America with 46 taxa, Europe and 

Western Asia with 20 taxa, and the Caribbean Islands with 10 taxa. Only 10 taxa are 

found in the Caribbean Islands but all taxa except P. pumila are endemic; therefore, it is 

recognised as a biodiversity hotspot in this study.  

 Spearman’s rank correlation suggested that there were significant correlations 

between EOO, AOO, the number of localities, and the year of description (Table 1.4). 

 

Year of description 

The earliest species, P. alpina L., P. lusitanica L., P. villosa L., and P. vulgaris L., 

were described in 1753 by Linnaeus (1753). The number of described taxa gradually 

increased to 1979 except 1960-1969 when Casper (1962, 1963, 1966) described a number 

of species, then rapidly increased further between 1980 and 2009 (Fig. 1.1). Two 

Pinguicula biodiversity hotspots, “Mexico and Central America (46 taxa)” and “Europe 

and Western Asia (20 taxa)”, were selected to examine the cumulative patterns of taxa 

described (Fig. 1.2). The number of described taxa in Mexico and Central America 

sharply increased after 1980 while those in Europe and Western Asia only gradually 

increased. A large lag, between 1753 and 1817 (64 years), is seen in the first 

descriptions from the two regions. 
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Table 1.3. Number of taxa in each IUCN Red List category in each distribution areas of 

Pinguicula. Some species occur in two or three areas; therefore, the total number of taxa 

is more than 91. The numbers show precautionary principle, a higher thread level of 

extinction between EOO and AOO. NAF = North Africa; EUR = Europe, west of the 

Urals, including the British Isles and Iceland; WAS = Western Asia, including Cyprus, 

Anatolia, and the Caucasus; NAS = Northeastern Asia, east of the Urals, including 

Siberia, Kamchatka, Sakhalin, the Kuril Islands, Mongolia, China, the Himalayas, and 

Japan; NAM = North America, including Alaska, the Aleutians, Greenland, but 

excluding Mexico; MEX = Mexico; CAM = Central America, including Guatemala to 

Panama, but excluding Mexico; CRB = the Caribbean Islands, including the Bahamas, 

Cuba, and Hispaniola; SAM = South America, from the Venezuelan Andes to Tierra del 

Fuego. % indicates the percentage of threatened categories (a total number of taxa in 

CR, EN, and VU) in each distribution area. 

 

IUCN 
Red List 
Category 

Distribution areas 
NAF EUR WAS NAS NAM MEX CAM CRB SAM 

CR 0 5 0 1 0 22 1 4 1 
EN 0 7 1 2 4 23 4 5 5 
VU 2 5 1 2 4 1 1 1 0 
NT 0 1 0 1 0 0 0 0 0 
LC 1 1 0 0 1 0 0 0 0 
% 

threatened 
66.7 89.5 100 83.3 88.9 100 100 100 100 

Total 3 19 2 6 9 46 6 10 6 
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Table 1.4. Spearman’s rank correlation between range in km2, natural logarithm, IUCN 

Red List categories, number of specimens, and the year of description.  

 

 Year of description 
Variable rs d.f. 
EOO (km2) –0.708** 89 
EOO (LN) –0.708** 89 
EOO (RL categories)  –0.687** 89 
AOO (km2) –0.767** 89 
AOO (LN) –0.767** 89 
AOO (RL categories) –0.630** 89 
Number of localities –0.757** 89 
Precautionary principles –0.641** 89 

** = P < 0.01, d.f. = degree of freedom   

 

 

The number of taxa in EOO and AOO 

 The number of taxa in the Red List categories is shown in Table 1.5 and the 

proportion of each Red List categories in EOO and AOO are shown in Fig. 1.3. Based on 

EOO, 61.1 % of taxa were threatened. In particular, the percentage of CR (36.3 %) was 

much higher than that of EN (17.6 %) and VU (3.3 %). AOO resulted in a much higher 

extinction risk (97.8 %) than that of EOO. The proportion of EN (65.9 %) was much 

higher than that of others (22.0-1.1 %). 
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Fig. 1.1. The number of taxa described. The numbers above bars indicate the total 

number of taxa described in each decade. Synonyms are excluded. 

 

 

 

 

 

 

 

Fig. 1.2. Cumulative trend in described taxa in two Pinguicula hotspots. Blue line = 

Europe and Western Asia. Red line = Mexico and Central America. 
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Table 1.5. The number of taxa in each IUCN Red List categories in EOO and AOO, and 

the percentage of the values. GeoCAT analyses show that 56 taxa (61.6 %) in EOO and 

89 taxa (97.8 %) in AOO are threatened. 

 

 EOO AOO 
Category No. of taxa  % No. of taxa (AOO) % 

CR 33 36.3 20 22.0 
EN 16 17.6 60 65.9 
VU 7 7.7 9 9.9 
NT 6 6.6 1 1.1 
LC 29 31.9 1 1.1 

Total 91 100 91 100 

 

 

 

 

 

 

 

 

Fig. 1.3. Percentage of Red List categories in Pinguicula. Percentage of five categories 

(CR, EN, VU, NT, and LC) of the IUCN for EOO (left) and AOO (right) are shown. CR, 

EN, and VU are threat categories. The data are from the GeoCAT analyses. 
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Correlation between year of description and distribution area 

More recently described taxa tend to have fewer occurrences. Correlation (R2 = 

0.631) was found between the year of description and the number of localities (Fig. 1.4). 

Spearman’s rank correlation showed higher correlation (rs = −0.757) with significance at 

P < 0.01 (Table 1.4) than the correlation presented in Fig. 1.4. There were a few 

exceptions that more recently described taxa had higher numbers of occurrences. For 

example, P. balcanica Casper was described in 1962 with 174 localities on the 

distribution map, but the populations had been known for long time and were divided 

from P. vulgaris by Casper (1962).  

 

 

 

 

 

Fig. 1.4. Correlation between the year of description in each taxon and the number of 

localities on a distribution map of the taxon. Only taxa recognised in this study were 

shown. The year of description and the number of localities on the distribution maps are 

listed in Table 1.2.  
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Correlation between the year of description and values in EOO/AOO 

Weak negative correlation between the year of description in each taxon and 

the value (NL) of the taxon in AOO was suggested, but no correlation was seen in EOO 

(Fig 1.5). In contrast, Spearman’s correlations showed the correlation both in EOO and 

AOO with significance at P < 0.01 (Table 1.4). There are tendencies that more recently 

described taxa have smaller values of distribution areas.  

a 

 

 

 

 

                b  

 

 

 

 

Fig. 1.5. Correlations between described year and NL in km2 for EOO or AOO. a: EOO, 

b: AOO. The year of description and the NL in km2 are listed in Table 1.2. 
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Correlation between EOO/AOO and endemic/non-endemic taxa in biodiversity hotspots 

The number of endemic and non-endemic taxa in the three Pinguicula hotspots 

is presented in Table 1.6. A higher proportion of endemism in two hotspots, Mexico and 

Central America (87 % are endemic) and the Caribbean Islands (90 % are endemic), 

were seen.   

 

Table 1.6. The number of endemic and non-endemic taxa in three Pinguicula hotspots.  

Mex = Mexico and Central America, Euro = Europe and Western Asia, Carib = the 

Caribbean Islands. end. = endemic taxa, n.e. = non-endemic taxa 

 

 

 

 

Negative correlations were found in all results between the Red List categories 

(CR, EN, VU, NT, and LC) and the number of endemic taxa in the three Pinguicula 

hotspots for both EOO and AOO tested by the Spearman’s rank correlation (Table 1.7). 

In endemic taxa, all results, except the Caribbean taxa in EOO, showed a significant 

difference, i.e. endemic taxa have a higher risk of extinction. 

 EOO AOO 
 Mex Euro Carib Mex Euro Carib 
 end. n.e. end. n.e. end. n.e. end. n.e. end. n.e. end. n.e. 

CR 21 1 4 1 4 0 14 1 2 1 2 0 
EN 6 0 4 1 4 0 26 4 7 3 7 0 
VU 6 0 0 0 1 0 0 1 0 5 0 1 
NT 3 1 0 0 0 0 0 0 0 1 0 0 
LC 4 4 1 9 0 1 0 0 0 1 0 0 

Total 40 6 9 11 9 1 40 6 9 11 9 1 
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Table 1.7. Spearman’s rank correlations between Red List categories and endemic taxa 

in EOO/AOO. Mex = Mexico and Central America, Euro = Europe and Western Asia, 

Carib = the Caribbean Islands. * = P < 0.05. 

 

 

All chi-square test results, except endemic taxa in Europe and the Caribbean in 

EOO, showed significant difference, i.e. endemic taxa have a higher risk of extinction 

(Table 1.8). Due to some zero values, it was not possible to test for non-endemic taxa. 

 

Table 1.8. Chi-square test (x2) between endemic taxa and Red List categories in 

EOO/AOO. Mex = Mexico and Central America, Euro = Europe and Western Asia, Carib 

= the Caribbean Islands. * = P < 0.05, the x2 value exceeding the critical value of 9.49 

for d.f. = 4. 

 

 EOO AOO 
 Mex Euro Carib Mex Euro Carib 

x2 27.25* 9.33 9.33 69.00* 20.44* 20.44* 
d.f. 4 4 4 4 4 4 

 

 EOO AOO 
 Mex Euro Carib Mex Euro Carib 

R2 –0.872* –0.632* –0.949 –0.783* –0.783* –0.783* 
P-value 0.054 0.252 0.014 0.118 0.118 0.118 

d.f. 3 3 3 3 3 3 
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A highly significant difference was seen between the two Red List categories, 

threatened/non-threatened and endemic/non-endemic taxa in EOO, i.e. endemic taxa 

have higher risk of extinction, but non-endemic taxa have low risk. There was no 

significance in European taxa in AOO, but not possible to test for the Mexican and 

Caribbean taxa due to zero values (Table 1.9). 

 

Table 1.9. 2 X 2 contingence test between threatened/non-threatened and 

endemic/non-endemic taxa in EOO/AOO. Mex = Mexico and Central America, Euro = 

Europe and Western Asia, Carib = the Caribbean Islands. ** = P < 0.01, the x2 value 

exceeding the critical value of 6.63 for d.f. = 1. 

 

 EOO AOO 
 Mex  Euro Carib Mex Euro Carib 

x2 11.73** 9.90** 10.00** n.a. 1.82 n.a. 

d.f. 1 1 1 1 1 1 

 

 To compare extinction risk between Mexican threatened taxa and European 

taxa using the contingency table, there was no significant difference in EOO (Table 

1.10). However, in AOO, it was significantly higher (P < 0.01) in Mexican taxa than 

European taxa. 

 



90 
 

Table 1.10. Frequencies of threatened Pinguicula taxa in Mexico and Europe. CR = 

Critically Endangered, EN = Endangered, VU = Vulnerable. Mex = the number of taxa 

in Mexico and Central America, Euro = the number of taxa in Europe and Western Asia. 

** = P < 0.01.  

 

 EOO AOO 
IUCN RL 
categories 

CR EN VU Total CR EN VU Total 

Mex 22 6 6 34 15 30 1 46 
Euro 5 5 0 10 3 10 5 18 
Total 27 11 6 44 18 40 6 64 

x2 5.27 10.41** 
d.f. 2 2 

 

1.4. DISCUSSION 

The results demonstrated that more recently described taxa tended to have a 

small distribution range and are known from fewer localities, and therefore have 

limited information documented. Subsequently, such taxa had higher extinction risk 

status.  

Only preliminary analyses, EOO and AOO, were attempted in this work, but 

the results suggested that at least 61.1 % of Pinguicula taxa are likely to be facing the 

threat of extinction. A number of specimens were collected from localities only once and 

some time ago. Such localities without recent collection records might have been lost 
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while more localities not yet recorded may be exist. A further critical study is necessary 

if the data shown in this chapter correspond to actual status of each taxon in the wild.   

As a result of careful taxonomic studies by Zamudio (1988, 1994, 1997, 1999a, 1999b) 

and Speta and Fuchs (1982, 1989) the number of species in Mexico and Central America 

have largely increased after 1980s. There are a few more new species to be described in 

those areas (per. com., Zamudio). In Europe, some recently described taxa had been 

collected many years ago and were identified as already known taxa, but were later 

described as new species. For example, P. mundi Blanca, Jamilena, Ruiz-Rejón et 

Zamora was described by Blanca et al. (1996) but it had been repeatedly collected since 

the 19th century as P. longifolia Ram. ex DC. or others.  

As discussed earlier, a taxon confined to one country is defined as endemic in 

this work. Among 91 Pinguicula taxa recognised in this study, 67 taxa (74 %) are 

endemic and only 24 taxa (26 %) are non-endemic (Table 1.2). Within Mexico and 

Central America, 40 taxa (87 %) out of 46 are endemic.  

 In Pinguicula biodiversity hotspots, endemic taxa basically have higher 

extinction risk than non-endemic taxa. There are a few taxa occurring in two or more 

countries but which still have a restricted range (e.g. P. leptoceras in the Alps or P. 

longifolia in the Pyrenees). In Europe and Western Asia, the proportion of endemic taxa 
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is lower than that of non-endemic taxa (Table 1.6). In general, non-endemic Pinguicula 

taxa are locally common or wide spread (Blanca et al. 1999). In this work, the definition 

of endemic is a taxon that occurs within one country. There could be two types of 

endemic taxa; one (neo-endemic) is relatively new in the evolutionary history and 

potentially expanding its distribution area, and the other one (paleo-endemic) is more 

ancient and contracting its area. It is probably likely that a number of Pinguicula taxa 

are relatively new (see Chapter 2), but their distribution area is contracting.   

 Although yet very small numbers of species have been assessed, it is unclear 

how adequately the species currently listed in the IUCN Red List of Threatened 

SpeciesTM database have been evaluated. In this study, while only primary Red List 

assessments were conducted, all recognised taxa were assessed; according to Chapter 4. 

Other factors, which data are far more difficult to obtain, are necessary for the full Red 

List assessments.  

 There could be a possible issue for a full Red List assessment. Firstly, if the 

number of localities is one or two, EOO shows 0 km2. EOO requires at least three 

localities. The results therefore look as though there is no distribution area, and it may 

affect further analyses. In this study, 16 taxa (P. calderoniae Zamudio, P. clivorum 

Standley et Steyermark, P. conzattii Zamudio et van Marm, P. debbertiana Speta et 
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Fuchs, P. gigantea Luhrs, P. greenwoodii, P. laueana Speta et Fuchs, P. laxifolia Luhrs, P. 

mundi, P. nivlais Luhrs et Lampard, P. pilosa Luhrs, Studnička et Gluch, P. potosiensis 

Speta et Fuchs, P. rectifolia Speta et Fuchs, P. sharpii, P. utricularioides, and P. 

vallis-regiae Conti et Peruzzi) had one or two localities that were evaluated as 0 km2 in 

EOO.  

 Secondly, the percentage of taxa in the threatened categories (CR, EN, and VU) 

is sometimes higher in AOO than that in EOO. AOO covers the area in which the taxon 

actually occurs while EOO covers the whole geographic range size of the taxon with no 

internal angle exceeding 180o (Bachman et al. 2011). In P. macroceras Link, for example, 

AOO is 1,524 km2 (VU) while EOO is 10,530,758 km2 (LC), but the covered area is 

mostly on the ocean. Thus it should be recognised that EOO may overestimate the 

distribution area, and as a result, the category in EOO shows a lower risk of extinction. 

 The rapid and accelerating loss of biodiversity is chiefly caused by human 

action (Vitousek et al. 1997). As discussed, a number of Pinguicula taxa are threatened 

globally although how much environmental stress by human affects this is unclear. 

Even so, an urgent plan of action will be necessary to protect them from extinction in 

the wild. A number of Pinguicula taxa have a very narrow ecological preference (Blanca 

et al. 1999). It is important to protect not only the populations but their ecosystem as 
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well as to control trades. Finally Red List assessments are not the final goal, but a 

gateway for effective conservation. 

 

1.5. CONCLUSION 

 At least 60 % of Pinguicula taxa are threatened with extinction. In particular, 

endemic taxa have higher risk of extinction than non-endemic taxa, and it is 

significantly higher in the Pinguicula biodiversity hotspots, Mexico and Europe. 

Although data shown here are not full Red List assessments, it suggests that urgent 

action for conservation planning are required. 
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CHAPTER 2 

 

Phylogenetic analyses of the genus Pinguicula L. 
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2.1. INTRODUCTION 

Carnivorous plants are not a monophyletic taxonomic group, rather they 

possess features 1) to attract prey to the traps, 2) to capture, retain, and kill them, 3) 

digest them by secreting enzymes and/or bacterial activities, and 4) to absorb the 

digested substance; although they do not necessarily possess all of them. As a result, 

carnivorous plant families evolved these mechanisms independently during their 

evolutionary history (Albert et al. 1992, Heubl et al. 2006).  

While molecular analyses have been applied to various carnivorous plant 

genera they have been either limited in the coverage of taxa and/or gene regions 

sequenced. The gene regions rbcL and 18S were sequenced for 59 species (31 % out of ca. 

190 species) of Drosera L. (Droseraceae) (Rivadavia et al. 2003). The analysis of 

Meimberg et al. (2001) sequenced the trnK regions of 71 taxa (42 % out of ca. 170 

species) from the genus Nepenthes L. (Nepenthaceae). The results differed from the 

taxonomy of Danser (1928). A total of 199 nuclear gene sequences of the genus 

Sarracenia Dumort. (Sarraceniaceae) resulted in 8-11 species with 8 

subspecies/varieties (covering all known species) (Stephens et al. 2015). In the 

Lentibulariaceae, the trnK region has been sequenced for 31 species (13 % of ca. 230 

species) of Utricularia L. and ca. 22 species (70 % of ca. 30 species) of Genlisea St.-Hil. 
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by Müller and Borsch (2005) and Fleischmann et al. (2010) respectively. The results 

were well resolved and in agreement with the taxonomy based on morphology by Taylor 

(1989) for Utricularia and by Fleischmann (2012a, 2012b) for Genlisea.   

The most recent taxonomic work on the genus Pinguicula L. (Lentibulariaceae 

Rich.) was carried out by Casper (1966), who recognised 46 species divided between 3 

subgenera, Isoloba, Pinguicula, and Temnoceras, and 12 sections (see Table 4.1 in 

Chapter 4). After the taxonomic work by Casper (1966), eighty four taxon names have 

been additionally listed in the International Plant Names Index (2016). The number of 

species within the genus is estimated to be over 85 (Cieslak et al. 2005) and as high as 

100 (Beck et al. 2008) although some taxa appear to be synonymous with other species 

already known (e.g. Luhrs 1995, Zamudio 1997, 1998). However, it is safe to assume 

that there are approximately 90 valid species. Hence, the number of species has almost 

doubled since Casper’s (1966) taxonomic monograph. In association with new species 

discoveries, new sections have been established: sections Classifolia (Speta and Fuchs 

1982), Longitubus (Zamudio and Rzedowski 1991), Orchidioides (Luhrs 1995), and 

Microphyllum (Luhrs and Lampard 2006).  

  Molecular systematics is now a standard in the inference of phylogenetic 

relationships among plant taxa. A molecular-based plant taxonomy, the Angiosperm 
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Phylogeny Group (APG) system, has been published regularly since 1998 (e.g. APG 

1998, APG II 2003, APG III 2009) and higher taxonomic ranks have been revised from 

the traditional taxonomies based on morphological characteristics. Many regions of 

DNA sequences have been examined; however, matK in chloroplast DNA (cpDNA) or the 

internal transcribed spacer (ITS) regions, between 18S and 26S, in nuclear ribosomal 

DNA (nrDNA) is often used to infer phylogenetic relationships at a specific rank (Steele 

and Vilgalys 1994, Johnson and Soltis 1995, Yukawa et al. 2002). Johnson and Soltis 

(1995) suggested that matK sequence was more useful within plant families or genera.  

Few have examined the phylogenetic relationships within the genus 

Pinguicula; however, these have largely been sparse in terms of taxa sampled and/or 

phylogenetic regions examined. For example Degtjareva et al. (2006) and Kondo and 

Shimai (2006) mainly sampled taxa from mild to cold regions of the Northern 

Hemisphere, and analysed only the ITS region to infer their phylogenetic relationships. 

Their data indicated that most of the taxa forming hibernacula, particularly belonging 

to the section Pinguicula, were likely monophyletic. Shimai and Kondo (2007) analysed 

ITS regions in 36 species from Mexico and Central America and suggested they were 

likely to be monophyletic, although Casper (1966) divided them into 3 subgenera. 

Cieslak et al. (2005) used 42 Pinguicula taxa from wider regions to analyse matK and 
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trnK. Cieslak et al. (2005) showed that the three subgenera could be polyphyletic. Thus 

there is a disagreement between the current taxonomy and the phylogeny. Degtjareva et 

al. (2006) stated that ITS was slightly more informative than matK. It seems that those 

results are still fragmental, both in DNA regions and samplings, and therefore it would 

be valuable to sequence more regions with more samples for a further evaluation of the 

phylogenetic relationships among Pinguicula taxa. In this work, two regions, matK and 

trnK and rpl32-trnL, in cpDNA and one region, ITS (including ITS1, 5.8S, and ITS2) in 

nrDNA were sequenced using up to 80 Pinguicula taxa. 

 

2.2. MATERIALS AND METHODS 

Plant materials  

Total genomic DNA was extracted for sequencing from 81 taxa of Pinguicula. 

Those taxa sampled are summarised in Table 2.1. Thirty eight sequences were cited 

from Cieslak et al. (2005) and Beck et al. (2008) registered at the GenBank database; 

therefore, a total number of taxa in the table are 83. Some taxa may be synonymous 

with other taxa but original sample names were adopted in this work (the taxonomy is 

discussed in Chapter 4). For DNA isolation, either fresh leaves or dried leaves were used. 

The fresh leaves were obtained from live plants. The dried leaves were collected from 
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herbarium specimens. The voucher specimens used for those samples have been 

deposited at herbaria recognized internationally (Table 2.1.).  

 

DNA isolation from fresh plant materials 

Digestive enzyme, believed to hinder DNA amplification, was secreted from the 

fresh leaf under 10% milk diluted with distilled water for 30-40 min, and then the leaf 

was washed by running water to remove milk. After washing the leaves, water was 

removed completely using Kimwipes. Total genomic DNA was isolated from 0.07-0.1 g of 

fresh leaves per sample and ground in liquid nitrogen. DNA isolation from the samples 

was carried out using ISOPLANT II (Nippon Gene, Tokyo, Japan) kits following the 

manufacture’s protocol. 

 

DNA isolation from dried plant materials  

Dust or insects stuck on the dried leaf were carefully removed using cotton 

buds moistened by 70% ethanol. Total genomic DNA was isolated from 0.020-0.025 g of 

dried leaves per sample and the leaf was ground in liquid nitrogen. DNA isolation from 

the samples was carried out using the DNeasy Plant Mini Kit (Quiagen, Tokyo, Japan) 

following the manufacture’s protocol.  



108 
 

Table 2.1. List of Pinguicula taxa used for phylogenetic analyses. Accession numbers for 

the GenBank database and specimen records are shown. Sequence data not yet 

available from the database are indicated TBA. The specimens deposited at HIRO 

(Hiroshima University) were transferred to TNS (National Museum of Nature and 

Science, Tsukuba, Japan) in 2013. (d) = DNA from dried leaves, (f) = DNA from fresh 

leaves. 

 

  

 

 

 

 

 

 

 

 

 

 

Taxa ITS mat K rpl32 Specimens Source
1 P. acuminata AB199751 DQ010652 TBA 5757-LPCGS (HIRO) cultivated material (f)
2 P. agnata AB199752 AF531782 — 5758-LPCGS (HIRO) cultivated material (f)
3 P. albida AB212095 TBA TBA 5788-LPCGS (HIRO) Pinar del Rio, Cuba (d)
4 P. alpina AB198341 AF531783 TBA 5734-LPCGS (HIRO) Zilina, Slovakia (d)
5 P. antarctica AB212096 DQ010653 TBA 716-LPCGS (HIRO) cultivated material (f)
6 P. balcanica subsp. balcanica AB198342 — — 5738-LPCGS (HIRO) Fokida, Greece (d)
7 P. balcanica subsp. pontica TBA — TBA Shimai s.n ., TNS, UPS Bursa, Turkey (d)
8 P. benedicta AB212097 TBA TBA 715-LPCGS (HIRO) Holguin, Cuba (d)
9 P. bissei AB212098 TBA TBA 5790-LPCGS (HIRO) Guantanamo, Cuba (d)

10 P. bohemica AB198343 TBA TBA 5739-LPCGS (HIRO) Liberec, Czech R. (d)
11 P. caerulea AB212099 — TBA 5791-LPCGS (HIRO) cultivated material (f)
12 P. calyptrata AB212100 FM200225 TBA 717-LPCGS (HIRO) Azuay, Ecuador (d)
13 P. chilensis AB212101 — TBA 718-LPCGS (HIRO) Los Lagos, Chile (d)
14 P. colimensis AB199753 TBA TBA 5759-LPCGS (HIRO) cultivated material (f)
15 P. conzattii AB199754 TBA TBA 709-LPCGS (HIRO) cultivated material (f)
16 P. corsica AB198344 AF531784 TBA 5740-LPCGS (HIRO) Corsica, France (d)
17 P. crassifolia AB199755 TBA TBA 5760-LPCGS (HIRO) cultivated material (f)
18 P. crenatiloba TBA — TBA  Shimai s.n. , LE, TNS Michoacan, Mexico (d)
19 P. crystallina AB198363 — TBA 5753-LPCGS (HIRO) Cyprus (d)
20 P. cubensis AB212102 TBA TBA 5794-LPCGS (HIRO) Pinar del Rio, Cuba (d)
21 P. cyclosecta AB199756 TBA TBA 5761-LPCGS (HIRO) cultivated material (f)
22 P. debbertiana AB199757 TBA — 5762-LPCGS (HIRO) cultivated material (f)
23 P. dertosensis AB198345 — TBA 5741-LPCGS (HIRO) Tarragona, Spain (d)
24 P. ehlersiae AB199758 TBA TBA 5763-LPCGS (HIRO) cultivated material (f)
25 P. elongata AB212103 FM200224 TBA 718-LPCGS (HIRO) cultivated material (f)
26 P. emarginata AB199759 AF531785 TBA 5764-LPCGS (HIRO) cultivated material (f)
27 P. esseriana AB199760 DQ010656 TBA 5765-LPCGS (HIRO) cultivated material (f)
28 P. filifolia AB212104 AF531786 TBA 5795-LPCGS (HIRO) cultivated material (f)
29 P. fiorii AB198346 AF531787 TBA 5742-LPCGS (HIRO) Pescara, Italy (d)
30 P. gigantea AB199761 AF531789 TBA 5766-LPCGS (HIRO) cultivated material (f)
31 P. gracilis AB199762 AF531790 TBA 5767-LPCGS (HIRO) cultivated material (f)
32 P. grandiflora ssp. grandiflora AB198347 AF531791 TBA 701-LPCGS (HIRO) Pyrenees-Atlant., Fr. (d)
33 P. grandiflora ssp. rosea AB198348 — — 5743-LPCGS (HIRO) Isere, France (d)
34 P. gypsicola AB199763 TBA — 5768-LPCGS (HIRO) cultivated material (f)
35 P. hemiepiphytica AB199764 TBA TBA 5769-LPCGS (HIRO) cultivated material (f)
36 P. heterophylla AB199765 — TBA 5770-LPCGS (HIRO) cultivated material (f)
37 P. hirtiflora AB198364 DQ010654 — 5754-LPCGS (HIRO) Salerno, Italy (d)
38 P. ibarrae AB251603 TBA TBA 5771-LPCGS (HIRO) cultivated material (f)
39 P. immaculata AB199766 TBA TBA 5772-LPCGS (HIRO) cultivated material (f)
40 P. involuta — FM200226 — —
41 P. ionantha AB212105 TBA TBA 5796-LPCGS (HIRO) cultivated material (f)
42 P. jackii var. jackii AB212106 — — 5797-LPCGS (HIRO) Cienfuegos, Cuba (d)
43 P. jackii var. parviflora AB212107 TBA TBA 5798-LPCGS (HIRO) Cienfuegos, Cuba (d)
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Table 2.1 (continued) 

 

 

 

 

 

 

 

 

 

 

 

Polymerase chain reaction (PCR) 

ITS sequences  

 The ITS region of nrDNA isolated from fresh or dried materials was amplified 

by polymerase chain reaction (PCR) using TaKaRa LA TaqTM (Takara Bio Inc., Shiga, 

Japan) with GC buffer II included in the kit. The concentration of template DNA used 

was 10 μg/μl per sample. Forward primer was 20 pmol/μl of ITS5 and reverse primer 

44 P. jarmilae — FM200223 — —
45 P. jaumavensis AB199767 TBA TBA 5773-LPCGS (HIRO) cultivated material (f)
46 P. laueana AB199768 DQ010659 TBA 5774-LPCGS (HIRO) cultivated material (f)
47 P. leptoceras AB198349 AF531792 TBA 5744-LPCGS (HIRO) Bern, Switzeralnd (d)
48 P. lignicola AB300151 — — 5803-LPCGS (HIRO) Guantanamo, Cuba (d)
49 P. lilacina AB199769 TBA TBA 5775-LPCGS (HIRO) cultivated material (f)
50 P. longifolia subsp. caussensis AB198350 AF531794 TBA 5745-LPCGS (HIRO) Aveyron, France (d)
51 P. longifolia subsp. longifolia AB198351 — TBA 702-LPCGS (HIRO) Huesca, Spain (d)
52 P. longifolia subsp. reichenbachiana AB198352 DQ010660 TBA 5746-LPCGS (HIRO) Alpes Maritimes, Fr. (d)
53 P. lusitanica AB198365 DQ010661 TBA 5752-LPCGS (HIRO) Hampshire, UK (d)
54 P. lutea AB212108 DQ010662 TBA 5799-LPCGS (HIRO) cultivated material (f)
55 P. macroceras AB198353 AF531796 TBA 5747-LPCGS (HIRO) Nagano, Japan (f)
56 P. macrophylla AB199770 TBA TBA 5776-LPCGS (HIRO) cultivated material (f)
57 P. medusina AB199771 TBA TBA 710-LPCGS (HIRO) cultivated material (f)
58 P. mesophytica AB251604 — — 5777-LPCGS (HIRO) cultivated material (f)
59 P. mirandae AB251605 TBA TBA 5778-LPCGS (HIRO) cultivated material (f)
60 P. moctezumae AB199772 AF531797 TBA 5779-LPCGS (HIRO) cultivated material (f)
61 P. moranensis AB199773 AF531798 TBA 5780-LPCGS (HIRO) cultivated material (f)
62 P. mundi AB198354 AF531800 TBA 5748-LPCGS (HIRO) Albacete, Spain (d)
63 P. nevadensis AB198355 DQ010664 TBA 5749-LPCGS (HIRO) Granada, Spain (d)
64 P. nivalis AB199774 TBA TBA 5781-LPCGS (HIRO) cultivated material (f)
65 P. oblongiloba AB199775 TBA TBA 712-LPCGS (HIRO) cultivated material (f)
66 P. parvifolia AB199777 — — 713-LPCGS (HIRO) cultivated material (f)
67 P. pilosa AB199778 — TBA 714-LPCGS (HIRO) cultivated material (f)
68 P. planifolia AB212109 TBA TBA 5800-LPCGS (HIRO) cultivated material (f)
69 P. poldinii AB198356 AF531804 TBA 702-LPCGS (HIRO) Pordenone, Italy (d)
70 P. potosiensis AB199779 TBA TBA 5728-LPCGS (HIRO) cultivated material (f)
71 P. primuliflora AB212110 DQ010666 TBA 5801-LPCGS (HIRO) cultivated material (f)
72 P. pumila AB212111 TBA TBA 5802-LPCGS (HIRO) cultivated material (f)
73 P. ramosa AB198357 DQ010667 TBA 5735-LPCGS (HIRO) Tochigi, Japan (d)
74 P. rectifolia AB199780 AF531801 — 5783-LPCGS (HIRO) cultivated material (f)
75 P. reticulata (P. kondoi ) AB199781 TBA — 5784-LPCGS (HIRO) cultivated material (f)
76 P. rotundiflora AB199782 AF531802 TBA 5785-LPCGS (HIRO) cultivated material (f)
77 P. sharpii AB199783 AF531803 TBA 5786-LPCGS (HIRO) cultivated material (f)
78 P. vallisneriifolia AB198358 AF531805 TBA 5750-LPCGS (HIRO) Jaen, Spain (d)
79 P. vallis-regiae — — TBA 719-LPCGS (HIRO) cultivated material (f)
80 P. variegata  (P. spathulata ) AB198359 DQ010668 TBA 5736-LPCGS (HIRO) Sakhalin, Russia (d)
81 P. villosa AB198360 DQ010669 TBA 5737-LPCGS (HIRO) Alaska, USA (d)
82 P. vulgaris AB198361 AF531806 TBA 5751-LPCGS (HIRO) Zilina, Slovakia (d)
83 P. zecheri AB199784 TBA TBA 5787-LPCGS (HIRO) cultivated material (f)
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was 20 pmol/μl of ITS4 (White et al. 1990). The samples were incubated for an initial 2 

min at 94oC and then 33 cycles of 50 sec denaturation at 94oC, 1 min annealing at 48oC 

and 30 sec extension at 72oC. If the amplification was insufficient, 20 pmol/μl of AB101 

for forward and AB102 primers for reverse (Douzery et al. 1999) were used instead of 

ITS5 and ITS4. The samples were incubated for an initial 2 min at 94oC and then 33 

cycles of 50 sec denaturation at 94oC, 1 min annealing at 60oC, and 30 sec extension at 

72oC.  

ITS5 (forward primer): 5’-GGAAGTAAAAGTCGTAACAAGG-3’ 

ITS4 (reverse primer): 5’-TCCTCCGCTTATTGATATGC-3’ 

AB101 (forward primer): 5’-ACGAATTCATGGTCCGGTGAAGTGTTCCG-3’ 

AB102 (reverse primer): 5’-GAATTCCCCGGTTCGCTCGCCGTTAC-3’ 

For cycle sequencing, PCR products were purified from collected agarose gels 

using GFX PCR DNA and Gel Band Purification Kit (Amersham Biosciences, NJ, USA) 

following the manufacture’s protocol. Cycle sequencing conditions regardless of the type 

of primer were as follows: incubation for an initial 1 min at 96oC, and then 35 cycles of 

10 sec denaturation at 96oC, 5 sec annealing at 50oC, and 80 sec extension at 72oC. In 

some cases, up to 2 μl of DMSO per sample was added for GC rich samples.  
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matK and trnK  

 The basic protocol used was that mentioned in Cieslak et al. (2005). The 

primers used were also identical with those cited in Cieslak et al. (2005) and Beck et al. 

(2008). One forward primer “Ping_trnK-F2” was designed in this study. Apart from the 

sequence data (38 taxa) cited from Cieslak et al. (2005) and Beck et al. (2008), 

additional DNA from 29 taxa were sampled and amplified at Kyoto University to add to 

this study.  

 

 (Forward primers) 

   trnK-F: 5’-CTC AAC GGT AGA GTA CTC G-3’ (Steele and Vilgalys 1994)  

   Ping_trnK-F2: 5’-TCC CCT CCA TCA GGG GAT TCT-3’ (this study)  

   trnK 8F: 5’-TTG CTC ATG ATG GTG GTT TC-3’ (Cieslak et al. 2005)  

   ACmatK500F: 5’-TTC TTC TTT GCA TTT ATT ACG-3’ (Beck et al. 2008)  

   trnK 10F: 5’-TGG TCA AGG AAC CTT GCA TAC-3’ (Cieslak et al. 2005)  

   trnK 12F: 5’-CTT ACC CGT TGA GGG CAG TA-3’ (Cieslak et al. 2005)  

(Reverse primers) 

   trnK-2R: 5’-AAC TAG TCG GAT GGA GTA G-3’ (Steele and Vilgalys 1994)  

   trnK 13R: 5’-TAC TGC CCT CAA CGG GTA AG-3’ (Cieslak et al. 2005)  
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   trnK 1R: 5’-CGG CTT ACT AAT GGG ATG CC-3’ (Cieslak et al. 2005)  

   Le 1: 5’- ATA GAA ATA GAT TCG TTC-3’ (Beck et al. 2008)  

   trnK 9R: 5’-GAA ACC ACG ATC ATG AGC AA-3’ (Cieslak et al. 2005)  

   trnK 4R: 5’-CGG ATC CTC ATT CCA TGA TA-3’ (Cieslak et al. 2005)  

    

rpl32-trnL  

 The rpl32-trnL region in cpDNA was amplified using Phusion Green Hot Start 

II High-Fidelity DNA Polymerase (Thermo Scientific, MA, USA) with 0.6 μl of DMSO 

per sample following the manufacture’s protocol at the University of Florida. The 

primers used for rpl32-trnL (Shaw et al. 2007) are shown below. The samples were 

incubated for an initial 45 sec at 98oC and then 32 cycles of 10 sec denaturation at 98oC, 

30 sec annealing at 55oC, and 40 sec extension at 72oC. Finally it was kept 72oC for 5 

min. 

rpL32–F (forward primer): 5’-CAGTTCCAAAAAAACGTACTTC-3’ 

trnL(UAG) (reverse primer): 5’-CTGCTTCCTAAGAGCAGCGT-3’ 

 

Data matrices  

 The DNA data matrix was aligned by Genetyx-Win Version 5.2 (Software 
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Development Co., LTD., Tokyo, Japan) using ‘Multiple Alignment’ function and was 

then adjusted manually. The edited and manually adjusted alignments of each gene 

were then concatenated into a single supermatrix using FASconCAT v.1.0 (Kück and 

Meusemann 2010). In the concatenated matrix, at least one gene was sampled per 

species; if no gene sequence was available, the FASconCAT software treated it as 

missing data in the supermatrix. For the accuracy of phylogenetic reconstruction, 

independent models of molecular evolution for all the single-gene and combined-gene 

alignments were conducted using PartitionFinder (Lanfear et al. 2012).  

The sequence data reported are available in the DDBJ/EMBL/GenBank 

databases under the accession numbers summarised in Table 2.4. Some data not yet 

registered at the database (shown as TBA) will be available in the near future. When 

the sequences were identical between the two taxa, these were treated as one 

operational taxonomic unit (OTU). Sequence data in 38 taxa for the matK and trnK 

analysis were cited from Cieslak et al. (2005) and Beck et al. (2008), and 29 additional 

taxa obtained in this work were added to the analysis. Some sequences, particularly in 

matK, were only partially readable. If the data were insufficient for alignments or 

subsequent analyses, they were omitted. 
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Phylogenetic analyses  

 Maximum likelihood (ML). Giving the best fit partitioning schemes identified 

by PartitionFinder for all the datasets were equivalent (nst = 6, tare = gamma), ML 

analyses for each individual gene alignment and the combined supermatrix were 

conducted using RAxML ver. 8.1.12 (Stamatakis 2014), with 1,000 replicates under the 

GTRGAMMA model as implemented on the HiPerGator 2.0 at the University of Florida. 

Up to 5 Genlisea or 3 Utricularia species were selected for outgroup taxa. All the trees 

were manipulated by MEGA (Tamura et al. 2013).  

Bayesian inference. Bayesian approaches using Bayes 3.2.5 (Ronquist and 

Huelsenbeck 2003) were also employed for combined genes. The alignment was 

partitioned under the GTR + G + I model of evolution by PartitionFinder, but allowed 

different overall evolutionary rates for each partition. The default prior probabilities 

were used for the model. Trees were sampled per 1,000 generations under two MCMC 

runs each of 2,000,000 generations. The first 25% trees were discarded as burn-in, with 

the remaining trees being used to generate the consensus tree. In each analysis, it was 

estimated that the MCMC converged to the stationary distribution, defined by the 

average standard deviation of the split frequencies of the runs being less than 0.01, 

after around ca. 1,000,000 generations.  
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2.3. RESULTS 

Here, taxonomy based on morphology refers to Casper (1966) and some other 

taxonomists who established new sections within Casper’s three subgenera (Table 2.2).  

 

Table 2.2. Taxonomic treatment based on morphology. Species normally recognised are 

listed although there are some disagreements among taxonomists. Intraspecific ranks 

are ignored in this table. Not necessarily all species are accepted in this work. 

 

 

 

 

 

 

 

 

 

 

 

I. Subgenus Isoloba 
 

    5. Sect. Cardiophyllum 
 

     63. P. zecheri 
    1. Sect. Isoloba 

 
     34. P. hirtiflora 

 
     64. P. macrophylla 

      1. P. lusitanica 
 

     35. P. crystallina          
 

     65. P. oblongiloba 

      2. P. pumila 
 

II. Subgenus Temnoceras 
 

     66. P. orchidioides  

      3. P. lilacina 
 

    6. Sect. Temnoceras 
 

   12. Sect. Longitubus 
      4. P. sharpii 

 
     36. P. crenatiloba 

 
     67. P. crassifolia 

      5. P. takakii 
 

     37. P. clivolum 
 

     68. P. calderoniae 

      6. P. ionantha 
 

     38. P. emarginata 
 

     69. P. hamiepiphytica 

      7. P. primuliflora 
 

    7. Sect. Microphyllum 
 

     70. P. laueana 

      8. P. planifolia 
 

     39. P. immaculata 
 

     71. P. utricularioides 
      9. P. caerulea 

 
     40. P. gracilis 

 
   13. Sect. Orchidioides 

     10. P. lutea    
 

     41. P. nivalis  
 

     72. P. laxifolia 

    2. Sect. Agnata 
 

    8. Sect. Ampullipalatum 
 

   14. Sect. Crassifolia 

     11. P. agnata 
 

     42. P. elongata 
 

     73. P. esseriana 

     12. P. gigantea 
 

     43. P. calyptrata 
 

     74. P. jaumavensis 
     13. P. ibarrae 

 
     44. P. involuta 

 
     75. P. ehlersiae 

     14. P. martinezii 
 

      45. P. jarmilae 
 

     76. P. debbertiana 

     15. P. pilosa 
 

     46. P. chilensis 
 

   15. Sect. Pinguicula 

     16. P. albida 
 

      47. P. antarctica  
 

     77. P. vallisneriifolia 

     17. P. jaraguana 
 

    9. Sect. Micranthus 
 

     78. P. mundi 
     18. P. filifolia  

 
     48. P. alpina 

 
     79. P. longifolia 

     19. P. cubensis 
 

     49. P. variegata 
 

     80. P. nevadensis 
     20. P. benedicta 

 
     50. P. ramosa 

 
     81. P. corsica 

     21. P. bissei  
 

III. Subgenus Pinguicula 
 

     82. P. leptoceras 
    3. Sect. Discoradix 

 
   10. Sect. Homophyllum 

 
     83. P. poldinii 

     22. P. lignicola 
 

     51. P. jackii 
 

     84. P. grandiflora 

     23. P. casabitoana 
 

      52. P. lithophytica 
 

     85. P. dertosensis 
    4. Sect. Heterophyllum 

 
     53. P. greenwoodii  

 
     86. P. balcanica 

     24. P. acuminata 
 

   11. Sect. Orcheosanthus 
 

     87. P. fiorii 
     25. P. heterophylla 

 
     54. P. gypsicola 

 
      88. P. vallis-regiae 

     26. P. medusina 
 

     55. P. moctezumae 
 

     89. P. vulgaris 

     27. P. parvifolia  
 

     56. P. cyclosecta 
 

     90. P. bohemica 

     28. P. conzattii 
 

     57. P. mesophytica 
 

     91. P. macroceras 
     29. P. mirandae 

 
     58. P. colimensis 

 
   16. Sect. Nana 

     30. P. kondoi 
 

     59. P. elizabethiae 
 

     92. P. villosa  

     31. P. reticulata 
 

     60. P. moranensis 
  

     32. P. rotundiflora 
 

     61. P. potosiensis 
  

     33. P. imitatrix 
 

     62. P. rectifolia 
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ITS  

The length of the ITS region (ITS1, 5.8S, and ITS2) was between 573 and 717 

(base pairs) bp. The ITS tree could be divided into 9 clades although some nodes are 

weakly supported by bootstrap support (BS) particularly near the base of the tree (Fig. 

2.1). Clade I (67 % BS) consists of 5 species, distributed in the southeastern USA, all of 

which are classified into the subgenus Isoloba. Clade II (< 50 % BS) consists of 2 

Mediterranean species, P. crystallina Smith and P. hirtiflora Tenore, in the subgenus 

Isoloba and 1 Mexican species, P. crenatiloba DC. in the subgenus Temnoceras. Clade III 

(99 % BS) comprises 3 species, P. antarctica Vahl, P. calyptrata Kunth, and P. chilensis 

Clos in the subgenus Temnoceras. Clade IV (100 % BS) consists of 3 species, P. ramosa 

Miyoshi, P. variegata Turcz., in the subgenus Temnoceras and P. villosa L. in the 

subgenus Pinguicula. The former two species are restricted to eastern Asia while P. 

villosa is very widely distributed in the circumpolar regions of Eurasia and North 

America. Clade IV appears to be a sister of Clade V. Clade V (63 % BS) is encompassing 

18 taxa (e.g. P. grandiflora Lam. subsp. grandiflora Lam., P. vulgaris L. etc.) in the 

subgenus Pinguicula. Those are mostly found in the mild to cold regions of the Northern 

Hemisphere. All the taxa in Clades IV and V form hibernacula to resist low temperature 

in winter. Clade VI (100 % BS) includes only 2 morphologically very similar species, P. 
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lilacina Schlecht. et Cham. and P. sharpii Casper et Kondo in the subgenus Isoloba. P. 

lilacina is very widely distributed in Mexico and Central America. P. sharpii is recorded 

from a single locality in Chiapas, Mexico. Clade VI could be closely related to Clades VII 

and VIII. Clade VII (99 % BS) encompasses 18 species in Casper’s three subgenera, 

Isoloba, Pinguicula, and Temnoceras. This group is mostly found in the mountain 

ranges of Sierra Madre Occidental and Sierra Madre del Sur in Mexico and Central 

America with the exception of P. moranensis Kunth, which extends also to the Sierra 

Madre Oriental. Clade VIII (98 % BS) includes 16 taxa in the three subgenera. The taxa 

in Clade VIII are mostly found in the Sierra Madre Oriental in Mexico although 

conjunctions between Clades VII and VIII are seen in Central Mexico. Most of them in 

the two clades form winter rosettes during winter to survive the dry season. Clade IX 

(100 % BS) consists of 7 Cuban taxa in the subgenera Isoloba and Pinguicula. P. pumila 

Michx, distributed in the southeastern USA and the Bahamas, does not form a clade 

with other taxa, but it is closely related to Clade I. The other three species, P. lusitanica 

L., P. alpina L., and P. elongata Benjamin, did not form any clades with other taxa.  

 

matK and trnK  

The length of matK and trnK was approximately 2,500 bp. The matK tree could 
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be divided into at least to 4 clades (Fig. 2.2). Clade I (89 % BS) includes 12 taxa, 

classified in the three subgenera, from Mexico and Cuba. Clade II (99 % BS), the largest 

clade, may be divided to 3 or 4 subclades, is formed by 26 taxa in the three subgenera 

found in Mexico and Central America. Clade III (96 % BS) comprises 13 taxa distributed 

in mild to cold regions of the Northern Hemisphere. All taxa in Clade III belonging to 

the subgenus Pinguicula and forming hibernacula could be the most well-defined group 

in this analysis. Clade IV (47 % BS) with 14 species in the three subgenera is rather a 

miscellaneous group in terms of the geographical distribution and taxonomy. P. ramosa, 

P. variegata, and P. villosa, forming hibernacula are small species mostly found in cold 

regions. Homophyllous P. hirtiflora and P. lusitanica are found in Europe. The rest of 

species in this clade are found in southeastern USA or South America.  

In some cases, sequence results are fragmental and those are not useful for a 

subsequent analysis. Alternative primer designs will be necessary for the region. 

 

rpl32-trnL  

The length of sequence including prl32-trnL was between 319 and 695 bp. The 

rpl32-trnL tree consists of 4 clades (Fig. 2.3). Some basal nodes are weakly supported 

with low bootstrap support. Clade I (81 % BS) encompasses 18 taxa in the subgenera 
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Temnoceras and Pinguicula. All the taxa, forming hibernacula in winter, in this clade 

are distributed in mild to cold regions of the Northern Hemisphere. Clade II (75 % BS) 

is rather a miscellaneous group that includes 11 taxa in the subgenera Isoloba and 

Temnoceras, distributed in Europe to Anatolia, southeastern USA or South America. 

Clade III (< 50 % BS), divided to 3 or 4 subclades, includes 31 species distributed in 

Mexico to Central America except South American P. elongata. Clade IV (< 50 % BS) 

includes 6 Cuban taxa in the subgenera Isoloba and Pinguicula. Three species, P. 

ramosa, P. variegata, and P. villosa do not belong to any clades.    

 

Combined cpDNA (matK and trnK + rpl32-trnL)  

The genus Pinguicula was divided to 4 clades (Fig. 2.4) mostly with low 

bootstrap support (< 50 %). Clade I (61 % BS) consists of 17 taxa that contradict both 

geographical distributions and taxonomy by Casper (1966). Clade II (< 50 % BS) with 16 

taxa is well-defined group. All taxa forming hibernacula in winter belong to the section 

Pinguicula although the relationships among the taxa are mostly supported with low 

bootstrap support (< 50 % BS). Clade III (< 50 % BS) with 13 taxa, distributed in Mexico 

and Central America or Cuba, belonging to Casper’s 3 subgenera, is rather 

miscellaneous. Clade IV (< 50 % BS) basically consists of taxa from Mexico and Central 
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America except one Spanish species, P. dertosensis (Cañigueral) Mateo et Crespo.   

 

Combined nrDNA and cpDNA (ITS + matK and trnK + rpl32-trnL)  

Divisions of clades are somewhat vague; however, at least 7 clades are 

apparent (Fig. 2.5). Clade I (92 % BS) contains only 3 species, P. ramosa, P. variegata, 

and P. villosa. Clade II (91 % BS) with 14 rather miscellaneous species in the subgenera 

Isoloba and Temnoceras may be divided to a number of subclades. The species in this 

clade are distributed through the southeastern USA, South America, Europe and 

Anatolia. Clade III (100 % BS) includes 18 taxa in the subgenus Pinguicula distributed 

in mild to cold regions of the Northern Hemisphere. The taxa in Clade III is a 

well-defined group both phylogenetically and morphologically (forming hibernacula). 

Clade IV (100 % BS) is comprised of 8 Cuban taxa classified in the subgenera Isoloba 

and Pinguicula. Clade V (< 50 % BS) includes only 3 species, P. crenatiloba in Mexico 

and Central America, P. crystallina and P. hirtiflora in the Mediterranean region. Clade 

VI (85 % BS) includes 16 Mexican taxa in the three subgenera. Most of them are found 

in the Sierra Nevada Oriental region. Clade VII (79 % BS) includes 18 species in the 

three subgenera. Most of them are found in the Sierra Nevada Occidental, Sierra 

Nevada del Sur, or Central America. P. moranensis, shows much wider distribution, 
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extending to the Sierra Nevada Oriental. Two species, P. alpina and P. elongata do not 

form any clades with others.  
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Fig. 2.1. Phylogenetic relationships of Pinguicula taxa in ITS inferred by the ML trees. 

Numbers on nodes show bootstrap support (%), but those 50 % or less are not shown. 

Coloured bars indicate the three subgenera sensu Casper (1966); blue = Isoloba, red = 

Pinguicula, and yellow = Temnoceras. Black and white bars indicate outgroup taxa and 

possible clade divisions, respectively. Phylogram is shown on the left.  
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Fig. 2.2. Phylogenetic relationships of Pinguicula taxa in matK and trnK inferred by the 

ML trees. Numbers on nodes show bootstrap support (%), but those 50 % or less are not 

shown. Coloured bars indicate the three subgenera sensu Casper (1966); blue = Isoloba, 

red = Pinguicula, and yellow = Temnoceras. Black and white bars indicate outgroup 

taxa and possible clade divisions, respectively. Phylogram is shown on the left. 
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Fig. 2.3. Phylogenetic relationships of Pinguicula taxa in rpl32-trnL inferred by the ML 

trees. Numbers on nodes show bootstrap support (%), but those 50 % or smaller are not 

shown. Coloured bars indicate the three subgenera sensu Casper (1966); blue = Isoloba, 

red = Pinguicula, and yellow = Temnoceras. Black and white bars indicate outgroup 

taxa and possible clade divisions, respectively. Phylogram is shown on the left. 
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Fig. 2.4. Phylogenetic relationships of Pinguicula taxa based on the combined cpDNA 

(matK and trnK + rpl32-trnL) dataset inferred by the Bayesian trees. Numbers on 

nodes show bootstrap support (%), but those 50 % or less are not shown. Coloured bars 

indicate the three subgenera sensu Casper (1966); blue = Isoloba, red = Pinguicula, and 

yellow = Temnoceras. Black and white bars indicate outgroup taxa and possible clade 

divisions, respectively. Phylogram is shown on the left. 
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Fig. 2.5. Phylogenetic relationships of Pinguicula taxa based on the combined nrDNA 

and cpDNA (ITS + matK and trnK + rpl32-trnL) dataset inferred by the Bayesian trees. 

Numbers on nodes show bootstrap support (%), but those 50 % or less are not shown. 

Coloured bars indicate the three subgenera sensu Casper (1966); blue = Isoloba, red = 

Pinguicula, and yellow = Temnoceras. Black and white bars indicate outgroup taxa and 

possible clade divisions, respectively. Phylogram is shown on the left. 
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2.4. DISCUSSION 

Samples used in the earlier studies sequenced matK and trnK (Cieslak et al. 

2005, Beck et al. 2008) and ITS (Degtjareva 2006, Shimai and Kondo 2007) were limited. 

However, the results suggested that they partially disagreed with Casper’s (1966) 

subgeneric classification. In this study, additional taxa (a total of 83 taxa) and gene 

region (rpl32-trnL) were sequenced to infer phylogenetic relationships within the genus. 

 

Phylogenetic analyses, distribution areas, and morphology  

There are some disagreements between the phylogenetic analyses and the 

current taxonomy sensu Casper (1966). According to the analyses, taxa in the section 

Pinguicula distributed in the mild to cold region of the Northern Hemisphere seem to be 

phylogenetically the most well-defined group. Those taxa form a clade in each tree with 

one exception, which is a clade in the rpl32-trnL tree contains P. alpina in the subgenus 

Temnoceras. Taxa in Mexico could also be phylogenetically more or less a well-defined 

group although Casper (1966) divided them into 3 subgenera, Isoloba, Pinguicula and 

Temnoceras. An exception is seen that P. crenatiloba is a sister taxon with 

Mediterranean P. crystallina and P. hirtiflora in ITS. One morphological commonality 

between P. crenatiloba and the two Mediterranean species is that they have 
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monomorphic leaves, but they are very different in terms of morphology. In contrast, the 

rpl32-trnL indicates that P. crenatiloba is closely related to other Mexican taxa, such as 

P. macrophylla Kunth and P. potosiensis Speta et Fuchs. A South American P. elongata 

has formed a clade together with the Mexican and Central American group in 

rpl32-trnL. Unlike the other South American species, P. elongata forms a winter rosette 

like most of Mexican and Central American taxa do. Cuban taxa are also well-defined 

except in matK and trnK, where Cuban taxa and Mexican and Central American taxa 

form the same clade. Similarly, Cieslak et al. (2005) and Beck et al. (2008), using only 

one Cuban species, P. filifolia Wright ex Griseb. also demonstrated that it formed a clade 

with Mexican taxa in their matK and trnK analysis.  

In each phylogenetic tree, the morphology based taxonomy by sensu Casper 

(1966) is not supported. Regardless of growth cycles or geographical distributions, 

Casper (1966) focused mainly on the floral morphology; i.e. the subgenus Isoloba has 

more or less equal shapes of five corolla lobes, the subgenus Pinguicula possesses 

zygomorphic corollas with usually darker color, while the subgenus Temnoceras are 

paler colour or white. In contrast, Legendre (2000), without taxonomic revisions, 

categorized the genus Pinguicula by growth cycles, a “Homophyllous type”, having the 

same shapes of leaves throughout the year, and a “Heterophyllous type”, having the 
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different types of leaves in the different times of the year. The latter type was further 

divided to a “Tropical growth type” and “Temperate growth type” although those do not 

exactly correspond with the climate zones (i.e. some Tropical-growth-type species occur 

in the Temperate zone). Similar categories have often been applied to the cultivation of 

Pinguicula in horticulture (Huxley et al. 1992).  

Legendre (2000) also used growth cycles in order to explain their ecological 

adaptation; however, it could be better interpreted by geographical regions, partially 

corresponding with climates, according to the phylogeny. Namely, taxa forming 

hibernacula is restricted to the mild to cold regions and higher mountains of the 

temperate Northern Hemisphere. Similarly, taxa forming winter rosettes are found in 

Mexico and Central America.  

In comparison to the tree generated by individual gene datasets, ITS, matK, 

and rpl32-trnL, the ITS result is potentially more informative than others as 

Degtjareva et al. (2006) suggested. The cladistics divisions in matK or rpl32-trnL do not 

clearly support those in ITS, probably due to the different evolutionary histories of the 

organelles. This work agrees with that of Degtjareva et al. (2006), and hereafter the ITS 

results are used to explain phylogenetic relationships.   
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Chromosome numbers  

Recently, chromosome numbers of Pinguicula taxa have been extensively 

studied by Casper and Stimper (2009). Chromosome numbers vary among taxa, 

normally between 2n = 16 and 2n = 64, but up to 2n = 128 in an unidentified taxon 

(Casper and Stimper 2009). Most of the taxa possess a basic number of x = 8 or 11. 

Relationships between the basic number and the current taxonomy at the subgeneric 

rank showed no clear tendencies; however, applying the number of chromosomes to the 

ITS tree shows a clearer tendencies. This may imply a correlation between chromosome 

numbers and phylogenetic evolution (Fig. 2.6). Within a taxon, chromosome evolution 

generally increases the number of chromosomes, which may subsequently result in 

morphological evolution (Imai et al. 1986), but reduction of the number is rather rare 

(Schubert 2007). In this study, however, chromosome evolution and phylogenetic 

evolution cannot be equally compared due to weak bootstrap support at some basal 

nodes.  
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Fig. 2.6. Phylogenetic relationships with chromosome numbers, basic numbers, and 

geographical distributions based on the ITS. Epithets are abbreviated in this figure (see 

Fig. 2.1 for the names). Numbers show chromosome numbers (2n =) and those in bracts 

are the basic number (x =) (Casper and Stimper 2009). The numbers indicated in red are 

the basic number of 8, and those in green are the basic number of 11. Other basic 

numbers and chromosome number unidentified taxa (n.a.) are shown in black.  

 

Possible molecular evolution  

Within Lentibulariaceae, the genus Pinguicula is a well-defined group both 

morphologically (Lloyd 1942) and phylogenetically (Jobson et al. 2004, Müller et al. 

2004). In this study, some basal nodes have relatively low bootstrap support and 

therefore potential relationships are difficult to infer. Although morphological diversity 

is seen for example in Mexican and Central American taxa, the data suggests that those 

are more or less monophyletic. Shorter branch lengths shown in each phylogram (Figs. 

2.1 to 2.5) imply either rapid speciation or slow molecular evolution, but as shown by 

Müller et al. (2004) longer branch length in the genera Genlisea and Utricularia 

(Lentibulariaceae) could suggest the former. It is likely that rapid speciation occurred in 

each geographical region. Similar examples have been reported in Gaertnera Lam. 
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(Rubiaceae) (Malcomber 2002) or the taxa in the Valerianaceae (Hidalgo et al. 2004). 

Therefore, the morphological diversities within such geographical regions are probably 

adaptation to their environment and pollination strategy resulting in radial speciation. 

Similar morphological characters (e.g. flowers) among some taxa in different regions are 

likely a result of convergent evolution (Fleischmann 2012a), which has likewise been 

reported elsewhere such as in cichlid fish between isolated lakes (Kocher et al. 1993). 

Fossil records of Pinguicula are hitherto not reported; therefore, it was not possible to 

estimate evolutionary time in this study.  

 

As discussed, there is little alignment between the phylogenetic analyses and 

the morphological-based taxonomy of Casper (1966). A revision of the genus Pinguicula 

based on the phylogeny is proposed in Chapter 4. 

 

2.5. CONCLUSION 

There was low congruence between the nrDNA of the ITS and the cpDNA of 

matK and trnK and rpl32-trnL. While the divisions of clades did not agree with the 

current sectional divisions based on morphology, they agreed with geographical 

distribution areas and to a certain extent with chromosome basic numbers. The same 
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growth style within a region (e.g. taxa forming a winter rosette in Mexico) may not be 

simply as a result of ecological convergence but they are phylogenetically close to one 

another while their floral morphology is diverse. The data suggest that a taxonomic 

revision of the genus Pinguicula based on phylogeny with more sampling of other 

informative gene regions may be required.  
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CHAPTER 3 

 

The effect of geographical and environmental 

factors on patterns of species richness in the genus 

Pinguicula L. 
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3.1. INTRODUCTION 

 The distribution of plant species is significantly impacted by climatic 

variables while other factors such as soil type affect patterns of species richness at 

more local scales (Bakkenes et al. 2002). A definition of species richness depends on the 

nature of research that may use geographic distribution, abundance of species, or 

uncommon species found in a particular area (Prendergast et al. 1993). How many 

plant species occur in a region or country, species richness, is a major concern for 

conservations; however, hotspots have to be correctly defined (Schödelbauerová et al. 

2009). Approximately 44 % of all vascular plant species are confined to one of 25 

biodiversity hotspots as defined by Myers et al. (2000). Apart from the 25 biodiversity 

hotspots, variation in species richness is also seen more locally (Prendergast et al. 1993, 

Pillon et al. 2006).  

The relationships between the number of plant species and land area have 

been discussed over many years (Gleason 1922, Johnson and Simberloff 1974). There is 

a positive correlation between species number, the land area, and the number of 

habitat types: larger areas contain more habitat types and therefore more species 

(Kohn and Walsh 1994, Ackerman et al. 2007). Species confined to small areas in a rare 

climate are likely to be threatened, while those occurring in wide diversity climates are 
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more likely, from a conservation point of view, to be of least concern (Ohlemüller et al. 

2008).  

 In carnivorous plants, most of genera consist of only a few species. All species 

(8-11) of Sarracenia L. (Sarraceniaceae) are found in the USA and one species in 

Canada. Among the more speciose carnivorous plant genera, the areas of highest 

species richness in the genus Drosera L. (Droseraceae) are in Australia, Africa, and 

South America (Rivadavia et al. 2003), whereas for the genus Nepenthes L. 

(Nepenthaceae) the highest level of species richness is in Southeast Asia (Jebb and 

Cheek 1997).  

The genus Pinguicula L. (Lentibulariaceae) occurs in the Americas, Europe, 

temperate Asia, and North Africa (Casper 1966, Juniper et al. 1989, Legendre 2000, 

Kondo and Shimai 2006). The distribution of Pinguicula covers at least 68 countries 

and stretches from ca. 79o20’N in Svalbard to ca. 55o30’S in Tierra del Fuego, and 

ranging in altitude from the sea level to over 4,600 m (Chapters 1 and 4). The 

distribution of the genus is geographically and climatically diverse although a number 

of the taxa have small distributions. Although wet places isolated by large arid areas 

are ecologically rare, a number of Pinguicula species are restricted such environments 

(Blanca et al. 1999).  
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Casper (1966) studied the distribution of all 46 species known at that time, 

but the number of known species has almost doubled (Zamudio 2005, Conti and 

Peruzzi 2006, Chapter 4 revision). The distribution has also been studied regionally by 

many botanists, often as a part of regional floras; some representatives cover, at least 

in part, Eurasia (Casper 1962, 1972, Mill 1978, Taylor 1985, Blanca et al. 2001, 

Heslop-Harrison 2004, Li and Cheek 2011), North America (Godfrey and Stripling 

1961, Hultén 1968), Mexico (Zamudio 2005), and South America (Reiche 1910, 

Fernández-Pérez 1946).  

 In temperate regions of the Northern Hemisphere such as Eurasia and North 

America, Pinguicula is more commonly found at higher altitudes in the south and at 

lower altitudes in the north correlated with seasonal temperature, and many taxa 

found in such a region form hibernacula during winter (Heslop-Harrison 2004). In the 

mountain ranges of Mexico, the climate is relatively mild even though frost and low 

precipitation may occur during winter and thus most taxa in Mexico form winter 

rosettes during this period (Zamudio 2001). On the other hand, a number of species are 

also found in subtropical and tropical regions, but here their distribution is restricted 

to higher elevations, often 2,500 m or higher, under and near the equator in South 

America (Fernández-Pérez 1946, Taylor 1975). Although a number of scientists 
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suggested that the occurrence of Pinguicula may be correlated with latitude and 

altitude, such a correlation has not been previously studied in detail.  

 As shown in the General Introduction of this thesis, Mexico, having 46 taxa 

(45 species and 1 variety recognised in this study; see Chapter 4), is the most species 

rich country in terms of Pinguicula biodiversity. After Mexico, there is an almost five 

fold drop in species richness with France having 10 taxa, 9 taxa in Spain and also in 

the USA including Alaska. In contrast, only P. alpina L. is found in Bhutan, India, 

Liechtenstein, Myanmar, and Nepal, and only P. vulgaris L. occurs in Belarus, Belgium, 

Czech Republic, Denmark, Iceland, Latvia, and the Netherlands.  

 At the regional level, Mexico and Central America has 46 taxa (40 taxa are 

endemic to Mexico and 6 taxa are found in Mexico and other Central American 

countries), Europe and Western Asia has 20 taxa, and the Caribbean has 10 taxa. An 

endemic taxon defined in this work is one that is confined to a single country. In those 

regions, endemism is 87 % (40 taxa), 45 % (9 taxa), and 90 % (9 taxa) respectively 

(Chapter 1). It is, however, unclear what factors influence species diversity within the 

genus.   
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3.2. MATERIALS AND METHODS 

 The number of Pinguicula taxa in each country was extracted from over 6,800 

herbarium specimens from 167 herbaria, as described in Chapters 1 and 4. Physical 

geography data and Koeppen-Geiger climate data for each country were downloaded 

from the website of the Department of Economics, Portland University 

(https://www.pdx.edu/econ/country-geography-data). Here the source datasets of three 

countries, Andorra, the Bahamas, and Liechtenstein were not available; therefore, 

these were not included in the analyses. The dataset of Serbia containing that of 

Kosovo was treated as one area with two species (Table 3.2).  

 A number of geographic and Koeppen-Geiger climate datasets are available by 

country in the Portland University’s website. Variables that may be informative and 

require consideration when studying their correlation with the distribution of plant 

species are presented in Table 3.1; these are land area (km2), latitude of country 

centroid, mean elevation (meters above sea level), and mean distance to nearest 

coastline (km), and the Koeppen-Geiger climate system were divided to six categories; 

A (tropical-type climate category), B (dry-type climate category), C (temperate-type 

climate category), D (cold-type climate category), E (polar-type climate), and H 

(alpine-type climate). Latitude was considered as degrees from the equator, i.e. the 
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absolute value of latitude. Other geography data were log transformed (LN). The 

climate in each country as a percentage (%) was converted using arcsin (ASIN) 

transformation. Correlations between each of those and the number of taxa were 

performed for each region using the Pearson’s correlation. Similarly correlations 

between each of those and LN of the number of taxa were analysed. All datasets are 

shown in Table 3.2. 

 A global analysis was performed covering all countries in which Pinguicula is 

known to occur, and three subregions; Europe and Western Asia (37 countries 

including whole European countries in which Pinguicula occurs and Cyprus, Turkey, 

and Georgia, but excluding Russia), Northeastern Asia (9 countries including China, 

India, and Russia; excluding P. balcanica Casper in the Caucasus), America (18 

countries including North America, Greenland, Mexico, the Caribbean, Central and 

South America) were used (Table 3.2). The analysis was repeated but excluding Mexico 

due to the extremely high Pinguicula diversity; i.e. for all countries and America. 

As each analysis involved 10 variables Bonferroni’s correlation was applied. 

When significant difference was seen in two or more variables within each region, 

multiple regression analysis was performed to determine which variable more strongly 

affected the species richness of Pinguicula. 
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Table 3.1. Variables used for geographical and environmental analyses for species 

richness of Pinguicula. Data were obtained from the Portland University website 

(https://www.pdx.edu/econ/country-geography-data). More detailed descriptions for the 

Koeppen’s climate systems were listed in Kalvová et al. (2003). 

 

Variable Description 
country Country name (as of 1996) 
area (km2) Land area (km2) 
cen_lat Latitude of country centroid 
elev Mean elevation (metres above sea level) 
distc Mean distance to nearest coastline (km) 
A Koeppen-Geiger climate zone: Tropical (Af+Am+Aw), mean 

temperature of the coldest month exceeding +18oC 
Af = Tropical rainforest (average ≥ 6 cm rain in driest month) 
Am = Tropical monsoon (average < 6 cm rain in driest month, 
allowing forest growth)  
Aw = Savannah (average < 6 cm rain in driest month) 

B Koeppen-Geiger climate zone: Dry (Bs+Bw)  
Bs = Steppe (bush to grassland) 
Bw = Desert 

C Koeppen-Geiger climate zone: Temperate (Cf+Cs+Cw), mean 
temperature of the coldest month between –3 and +18oC 
Cf = Without dry season  
Cs = Dry Summer  
Cw = Dry Winter 

D Koeppen-Geiger climate zone: Cold (Dw+Df), mean temperature of 
the warmest month > 10oC and the coldest month < –3oC 
Dw = Dry Winter 
Df = Without dry season 

E Koeppen-Geiger climate zone: Polar (E), mean temperature of the 
warmest month < 10oC.  

H Koeppen-Geiger climate zone: Alpine (H) 
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Table 3.2. Geography and Koeppen-Geiger climate data used for analyses.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

area wbcode country taxa taxa (LN) area (km2) area (LN) cen_lat elev (m) elev (LN) distc (km) distc (LN)
EUR ALB Albania 2 0.693 27899.96 10.236 41.143 911.4 6.815 76.04 4.331
EUR AUT Austria 3 1.099 84905.64 11.349 47.598 898.8 6.801 263.15 5.573
EUR BEL Belgium 1 0 31318.33 10.352 50.662 181.8 5.203 123.76 4.818
EUR BGR Bulgaria 1 0 119438.6 11.691 42.791 421.2 6.043 158.61 5.066
EUR BIH Bosnia Herz. 2 0.693 51385.29 10.847 44.175 702.2 6.554 136.69 4.918
EUR BLR Belarus 1 0 205718.3 12.234 53.547 160.8 5.080 687.56 6.533
EUR CHE Switzerland 4 1.386 41452.37 10.632 46.839 1369.6 7.222 279.26 5.632
EUR CZE Czech Repub. 1 0 80164.98 11.292 49.779 433.0 6.071 434.55 6.074
EUR DEU Germany 2 0.693 349898 12.765 51.083 270.8 5.602 255.97 5.545
EUR DNK Denmark 1 0 32407.53 10.386 56.114 34.3 3.534 22.52 3.114
EUR ESP Spain 9 2.197 485472.7 13.093 40.402 704.6 6.558 141.56 4.953
EUR EST Estonia 2 0.693 38744.69 10.565 58.632 61.9 4.126 507.83 6.230
EUR FIN Finland 3 1.099 333517.9 12.717 64.430 164.5 5.103 494.86 6.204
EUR FRA France 10 2.303 550787.7 13.219 46.531 375.1 5.927 183.88 5.214
EUR GBR United Kingdom 3 1.099 219140.8 12.297 53.887 162.6 5.091 45.02 3.807
EUR GRC Greece 2 0.693 105139.9 11.563 39.163 498.6 6.212 41.41 3.724
EUR HRV Croatia 2 0.693 53732.65 10.892 45.110 331.6 5.804 146.43 4.987
EUR HUN Hungary 2 0.693 95568.61 11.468 47.209 143.6 4.967 507.23 6.229
EUR IRL Ireland 3 1.099 67816.94 11.125 53.163 112.4 4.722 43.66 3.776
EUR ISL Iceland 1 0 100376.3 11.517 64.920 557.4 6.323 46.32 3.836
EUR ITA Italy 8 2.079 296127.4 12.599 42.880 538.7 6.289 64.64 4.169
EUR LVA Latvia 1 0 62352.89 11.041 56.850 95.9 4.563 409.48 6.015
EUR MKD Macedonia 2 0.693 25823 10.159 41.574 741.5 6.609 142.50 4.959
EUR MON Montenegro 1 0 13995.82 9.547 42.789 1086.7 6.991 84.83 4.441
EUR NLD Netherlands 1 0 32983.36 10.404 52.209 30.1 3.405 67.31 4.209
EUR NOR Norway 3 1.099 349504.6 12.764 67.470 566.8 6.340 89.30 4.492
EUR POL Poland 2 0.693 305676.3 12.630 52.136 171.7 5.146 279.24 5.632
EUR PRT Portugal 2 0.693 93102.51 11.441 39.689 372.5 5.920 104.74 4.651
EUR ROM Romania 2 0.693 231660.4 12.353 45.913 414.1 6.026 389.89 5.966
EUR SRB Serbia 2 0.693 88010.47 11.385 44.047 442.1 6.091 297.91 5.697
EUR SVK Slovakia 2 0.693 47843.81 10.776 48.785 458.6 6.128 577.93 6.359
EUR SVN Slovenia 2 0.693 20440.81 9.925 46.128 492.6 6.200 112.12 4.720
EUR SWE Sweden 3 1.099 433618.7 12.980 62.746 320.1 5.769 210.72 5.351
EUR UKR Ukraine 2 0.693 586548.7 13.282 49.062 176.8 5.175 343.38 5.839
WAS CYP Cyprus 1 0 9181.428 9.125 35.031 9.2 2.216 10.94 2.392
WAS GEO Georgia 1 0 72279.36 11.188 42.181 1432.4 7.267 239.98 5.481
WAS TUR Turkey 2 0.693 790418.8 13.580 39.019 1167.0 7.062 160.19 5.076
NAS BTN Bhutan 1 0 38303.91 10.553 27.395 2220.2 7.705 506.89 6.228
NAS CHN China 2 0.693 9344594 16.050 36.591 1840.0 7.517 1090.58 6.994
NAS IND India 1 0 3151251 14.963 22.932 621.8 6.433 463.79 6.139
NAS JPN Japan 3 1.099 358359 12.789 36.955 438.3 6.083 39.74 3.682
NAS MMR Myanmar 1 0 656424.2 13.395 21.169 702.4 6.555 347.74 5.851
NAS MNG Mongolia 2 0.693 1558417 14.259 46.853 1528.0 7.332 1855.69 7.526
NAS NPL Nepal 1 0 147402.7 11.901 28.299 2565.4 7.850 825.38 6.716
NAS PRK Korea, DPR 1 0 126959.7 11.752 40.128 599.3 6.396 70.20 4.251
NAS RUS Russia 7 1.946 16600000 16.625 61.699 372.5 5.920 2325.40 7.752
NAM CAN Canada 3 1.099 9590309 16.076 61.063 487.6 6.190 1567.98 7.358
NAM USA United States 9 2.197 9400722 16.056 45.625 725.7 6.587 761.91 6.636
NAM GRL Greenland 1 0 2089010 14.552 74.703 1792.6 7.491 1919.15 7.560
MEX MEX Mexico 46 3.829 1923122 14.469 23.921 1110.9 7.013 207.17 5.334
CRB CUB Cuba 8 2.079 100428.7 11.517 21.698 108.2 4.684 21.24 3.056
CRB DOM Dominican Repub. 1 0 45356.82 10.722 18.952 424.9 6.052 30.18 3.407
CAM CRI Costa Rica 1 0 50525.34 10.830 10.012 746.2 6.615 35.48 3.569
CAM GTM Guatemala 5 1.609 108418.3 11.594 15.742 759.6 6.633 105.10 4.655
CAM HND Honduras 2 0.693 113208 11.637 14.837 684.9 6.529 79.36 4.374
CAM PAN Panama 1 0 73322.34 11.203 8.572 359.7 5.885 20.49 3.020
CAM SLV El Salvador 1 0 20886.14 9.947 13.783 442.0 6.091 44.68 3.799
SAM ARG Argentina 2 0.693 2775401 14.836 35.387 595.6 6.390 388.41 5.962
SAM BOL Bolivia 2 0.693 1090806 13.902 16.726 1192.6 7.084 743.67 6.612
SAM CHL Chile 2 0.693 668868.7 13.413 35.816 1871.1 7.534 111.60 4.715
SAM COL Colombia 2 0.693 1153540 13.958 3.881 593.1 6.385 422.65 6.047
SAM ECU Ecuador 1 0 248705.8 12.424 1.463 1117.2 7.019 188.69 5.240
SAM PER Peru 1 0 1302897 14.080 9.184 1555.3 7.349 368.05 5.908
SAM VEN Venezuela 1 0 929507.1 13.742 7.076 448.7 6.106 322.41 5.776



157 
 

Table 3.2 (continued) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

area wbcode country A (%) A (ASIN) B (%) B (ASIN) C (%) C (ASIN) D (%) D (ASIN) E (%) E (ASIN) H (%) H (ASIN)
EUR ALB Albania 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR AUT Austria 0 0 0 0 88.17 1.080 0 0 0 0 11.83 0.119
EUR BEL Belgium 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR BGR Bulgaria 0 0 0 0 100 1.570 0 0 0 0 0 0
EUR BIH Bosnia Herz. 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR BLR Belarus 0 0 0 0 0 0 100 1.571 0 0 0 0
EUR CHE Switzerland 0 0 0 0 0.44 0.004 0 0 0 0 0.56 0.006
EUR CZE Czech Repub. 0 0 0 0 98.78 1.415 0.31 0.003 0 0 0.91 0.009
EUR DEU Germany 0 0 0 0 94.73 1.245 0 0 0 0 5.27 0.053
EUR DNK Denmark 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR ESP Spain 0 0 9.144 0.092 88.87 1.095 0 0 0 0 1.98 0.020
EUR EST Estonia 0 0 0 0 0 0 100 1.571 0 0 0 0
EUR FIN Finland 0 0 0 0 0.60 0.006 92.68 1.186 6.71 0.067 0.00 0
EUR FRA France 0 0 0 0 99.29 1.451 0 0 0 0 0.71 0.007
EUR GBR United Kingdom 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR GRC Greece 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR HRV Croatia 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR HUN Hungary 0 0 0 0 72.99 0.818 27.01 0.273 0 0 0 0
EUR IRL Ireland 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR ISL Iceland 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR ITA Italy 0 0 0 0 96.94 1.323 0 0 0 0 3.06 0.031
EUR LVA Latvia 0 0 0 0 16.31 0.164 83.69 0.992 0 0 0 0
EUR MKD Macedonia 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR MON Montenegro 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR NLD Netherlands 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR NOR Norway 0 0 0 0 56.69 0.603 16.94 0.170 18.44 0.185 7.94 0.079
EUR POL Poland 0 0 0 0 40.13 0.413 56.44 0.600 0 0 3.43 0.034
EUR PRT Portugal 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR ROM Romania 0 0 0.31 0.003 26.68 0.270 57.76 0.616 0 0 15.26 0.153
EUR SRB Serbia 0 0 0 0 99.72 1.495 0.28 0.003 0 0 0 0
EUR SVK Slovakia 0 0 0 0 40.08 0.412 35.48 0.363 0 0 24.44 0.247
EUR SVN Slovenia 0 0 0 0 100 1.571 0 0 0 0 0 0
EUR SWE Sweden 0 0 0 0 26.03 0.263 68.97 0.761 5.00 0.050 0.00 0
EUR UKR Ukraine 0 0 41.00 0.422 1.46 0.015 55.18 0.585 0 0 2.36 0.024
WAS CYP Cyprus 0 0 0 0 100 1.571 0 0 0 0 0 0
WAS GEO Georgia 0 0 0 0 23.43 0.237 1.87 0.019 0 0 74.70 0.843
WAS TUR Turkey 0 0 16.88 0.170 50.41 0.528 0 0 0 0 32.70 0.333
NAS BTN Bhutan 0 0 0 0 68.16 0.750 0 0 0 0 31.84 0.324
NAS CHN China 0.31 0.003 33.69 0.344 23.79 0.240 17.14 0.172 0 0 25.07 0.253
NAS IND India 34.10 0.348 27.72 0.281 31.55 0.321 0 0 0 0 6.64 0.066
NAS JPN Japan 0 0 0 0 57.01 0.607 42.99 0.444 0 0 0 0
NAS MMR Myanmar 40.04 0.412 0 0 35.76 0.366 0 0 0 0 24.20 0.244
NAS MNG Mongolia 0 0 73.64 0.828 0 0 17.05 0.171 0 0 9.31 0.093
NAS NPL Nepal 0 0 0 0 62.68 0.677 0 0 0 0 37.32 0.382
NAS PRK Korea, DPR 0 0 0 0 0 0 100 1.571 0 0 0 0
NAS RUS Russia 0 0 2.87 0.029 0.36 0.004 86.75 1.050 7.76 0.078 2.26 0.023
NAM CAN Canada 0 0 2.15 0.022 1.19 0.012 70.55 0.783 22.69 0.229 3.42 0.034
NAM USA United States 0.13 0.001 21.98 0.222 37.97 0.389 26.25 0.266 2.67 0.027 11.01 0.110
NAM GRL Greenland 0 0 0 0 0 0 0 0 100 1.571 0 0
MEX MEX Mexico 20.18 0.203 52.56 0.553 3.73 0.037 0 0 0 0 23.53 0.237
CRB CUB Cuba 100 1.571 0 0 0 0 0 0 0 0 0 0
CRB DOM Dominican Repub. 100 1.571 0 0 0 0 0 0 0 0 0 0
CAM CRI Costa Rica 100 1.570 0 0 0 0 0 0 0 0 0 0
CAM GTM Guatemala 67.50 0.741 0 0 0 0 0 0 0 0 32.50 0.331
CAM HND Honduras 63.98 0.694 0 0 0 0 0 0 0 0 36.02 0.368
CAM PAN Panama 100 1.571 0 0 0 0 0 0 0 0 0 0
CAM SLV El Salvador 98.05 1.373 0 0 0 0 0 0 0 0 1.95 0.020
SAM ARG Argentina 0.005 0.00004 44.42 0.460 38.71 0.398 0 0 0.11 0.001 16.74 0.168
SAM BOL Bolivia 47.30 0.493 0 0 16.99 0.171 0 0 0 0 35.71 0.365
SAM CHL Chile 0 0 31.35 0.319 30.82 0.313 0 0 2.89 0.029 34.94 0.357
SAM COL Colombia 83.12 0.981 1.40 0.014 0 0 0 0 0 0 15.48 0.155
SAM ECU Ecuador 51.26 0.538 0 0 0 0 0 0 0 0 48.74 0.509
SAM PER Peru 45.91 0.477 11.84 0.119 8.55 0.086 0 0 0 0 33.69 0.344
SAM VEN Venezuela 80.22 0.931 15.39 0.155 0 0 0 0 0 0 4.38 0.044
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(Table 3.2) EUR = Europe, WAS = Western Asia, NAS = Northeastern Asia, NAM = 

North America, Mex = Mexico, CRB = Caribbean, CAM = Central America, SAM = 

South America. LN = natural log. areakm2 = land area (km2), cen_lat = latitude of 

country centroid, elev = mean elevation (meters above sea level), distc = mean distance 

to nearest coastline (km), A = tropical-type climate category (Af + Am + Aw), B = 

dry-type climate category (Bs + Bw), C = temperate-type climate category (Cf + Cs + 

Cw), D = cold (Dw + Df), E = polar-type climate, H = alpine-type climate. ASIN = arcsin. 

Variables not converted to LN or ASIN are also presented.  

 

3.3. RESULTS 

Correlation 

 A positive correlation were found between species richness and all variables; 

however, most were weak or very weak (r2 < 0.40). A modest to very strong positive 

correlation (r2 > 0.40) was seen in four cases which were between latitude, E (polar) 

and the number of taxa in Northeastern Asia, between B (dry) and the number of taxa 

in America, and between latitude and the number of taxa (LN) in Northeastern Asia 

(Table 3.3).  

Significant Pearson’s correlations were found in 14 cases out of 120 (P < 0.05) 
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as shown in Table 3.3. Those were between area, B (dry climate) and the number of 

taxa in all countries, between land area and the number of taxa in all countries 

without Mexico, between land area and the number of taxa in Europe & Western Asia, 

between latitude, E (polar) and Northeastern Asia, between B (dry) and the number of 

taxa in America, between land area, B (dry) and the number of taxa (LN) in all 

countries, between land area and the number of taxa (LN) in all countries without 

Mexico, between land area and the number of taxa (LN) in Europe and Western Asia, 

between latitude, E (polar) and the number of taxa (LN) in Northeastern Asia, and 

between B (dry) and the number of taxa (LN) in America. No significance was seen in 

other combinations. 

 When Bonferroni’s correlation was applied this fell to only 8 cases and 

significant correlations, which were between B (dry) and the number of taxa in all 

countries, between land area and the number of taxa in Europe and Western Asia, 

between latitude, E (polar) and the number of taxa in Northeastern Asia, between B 

(dry) and the number of taxa in America, between land area and the number of taxa 

(LN) in all countries, between land area and the number of taxa (LN) in Europe and 

Western Asia, and between latitude and the number of taxa (LN) in Northeastern Asia 

(Table 3.3). Graphs showing the correlations with significance are presented in Fig 3.1. 
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Table 3.3. Correlations between number of taxa and each value and significance.  

 

a) the number of taxa in all countries 

all countries 
 variable taxa r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 65 91 0.271 0.073 0.029 * ns 

cen_lat 65 91 0.060 0.004 0.632 ns ns 

elev (LN) 65 91 0.102 0.010 0.418 ns ns 

distc (LN) 65 91 0.022 0.000 0.864 ns ns 

A (Af+Am+Aw) 65 91 0.020 0.000 0.875 ns ns 

B (Bs+Bw) 65 91 0.358 0.128 0.003 ** * 

C (Cf+Cs+Cw) 65 91 0.104 0.011 0.411 ns ns 

D (Dw+Df) 65 91 0.055 0.003 0.664 ns ns 

E 65 91 0.041 0.002 0.748 ns ns 

H 65 91 0.049 0.002 0.699 ns ns 

 

b) the number of taxa in all countries without Mexico 
all countries without Mexico 

 variable taxa r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 64 45 0.328 0.107 0.008 ** ns 

cen_lat 64 45 0.131 0.017 0.303 ns ns 

elev (LN) 64 45 0.007 0.000 0.953 ns ns 

distc (LN) 64 45 0.029 0.001 0.819 ns ns 

A (Af+Am+Aw) 64 45 0.051 0.003 0.687 ns ns 

B (Bs+Bw) 64 45 0.022 0.000 0.861 ns ns 

C (Cf+Cs+Cw) 64 45 0.019 0.000 0.880 ns ns 

D (Dw+Df) 64 45 0.006 0.000 0.963 ns ns 

E 64 45 0.055 0.003 0.667 ns ns 

H 64 45 0.134 0.018 0.293 ns ns 

 

c) the number of taxa in Europe and Western Asia 
Europe and Western Asia 

 variable taxa r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 37 20 0.480 0.231 0.003 ** * 

cen_lat 37 20 0.116 0.014 0.493 ns ns 

elev (LN) 37 20 0.235 0.055 0.161 ns ns 

distc (LN) 37 20 0.008 0.000 0.961 ns ns 

A (Af+Am+Aw) 37 20 0.046 0.002 0.788 ns ns 

B (Bs+Bw) 37 20 0.054 0.003 0.753 ns ns 

C (Cf+Cs+Cw) 37 20 0.021 0.000 0.900 ns ns 

D (Dw+Df) 37 20 0.138 0.019 0.414 ns ns 

E 37 20 0.062 0.004 0.715 ns ns 

H 37 20 0.105 0.011 0.536 ns ns 
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d) the number of taxa in Northeastern Asia 
Northeastern Asia 

 variable taxa r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 9 7 0.612 0.375 0.080 ns ns 

cen_lat 9 7 0.841 0.707 0.005 ** * 

elev (LN) 9 7 0.529 0.280 0.143 ns ns 

distc (LN) 9 7 0.328 0.108 0.389 ns ns 

A (Af+Am+Aw) 9 7 0.320 0.102 0.402 ns ns 

B (Bs+Bw) 9 7 0.068 0.005 0.862 ns ns 

C (Cf+Cs+Cw) 9 7 0.389 0.151 0.301 ns ns 

D (Dw+Df) 9 7 0.423 0.179 0.256 ns ns 

E 9 7 0.933 0.871 0.000 *** ** 

H 9 7 0.455 0.207 0.219 ns ns 

 

e) the number of taxa in America 
America 

 variable taxa r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 18 70 0.239 0.057 0.340 ns ns 

cen_lat 18 70 0.065 0.004 0.797 ns ns 

elev (LN) 18 70 0.081 0.007 0.750 ns ns 

distc (LN) 18 70 0.034 0.001 0.895 ns ns 

A (Af+Am+Aw) 18 70 0.226 0.051 0.367 ns ns 

B (Bs+Bw) 18 70 0.648 0.419 0.004 ** * 

C (Cf+Cs+Cw) 18 70 0.006 0.000 0.981 ns ns 

D (Dw+Df) 18 70 0.013 0.000 0.959 ns ns 

E 18 70 0.100 0.010 0.693 ns ns 

H 18 70 0.078 0.006 0.759 ns ns 

 

f) the number of taxa in America without Mexico 
America without Mexico 

 variable taxa r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 17 24 0.242 0.059 0.349 ns ns 

cen_lat 17 24 0.250 0.062 0.333 ns ns 

elev (LN) 17 24 0.394 0.155 0.117 ns ns 

distc (LN) 17 24 0.024 0.001 0.927 ns ns 

A (Af+Am+Aw) 17 24 0.122 0.015 0.641 ns ns 

B (Bs+Bw) 17 24 0.112 0.012 0.670 ns ns 

C (Cf+Cs+Cw) 17 24 0.336 0.113 0.187 ns ns 

D (Dw+Df) 17 24 0.268 0.072 0.299 ns ns 

E 17 24 0.142 0.020 0.588 ns ns 

H 17 24 0.087 0.008 0.740 ns ns 

 

 

 

 

 

Table 3.3 (continued)  
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g) the number of taxa (LN) in all countries 
all countries 

 variable taxa (LN) r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 65 91 0.375 0.140 0.002 ** * 

cen_lat 65 91 0.116 0.013 0.358 ns ns 

elev (LN) 65 91 0.078 0.006 0.535 ns ns 

distc (LN) 65 91 0.068 0.005 0.590 ns ns 

A (Af+Am+Aw) 65 91 0.123 0.015 0.328 ns ns 

B (Bs+Bw) 65 91 0.256 0.066 0.039 * ns 

C (Cf+Cs+Cw) 65 91 0.052 0.003 0.679 ns ns 

D (Dw+Df) 65 91 0.005 0.000 0.966 ns ns 

E 65 91 0.078 0.006 0.535 ns ns 

H 65 91 0.059 0.003 0.641 ns ns 

 

h) the number of taxa (LN) in all countries without Mexico 
all countries without Mexico 

 variable taxa (LN) r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 64 45 0.344 0.118 0.005 * ns 

cen_lat 64 45 0.208 0.043 0.099 ns ns 

elev (LN) 64 45 0.027 0.001 0.835 ns ns 

distc (LN) 64 45 0.073 0.005 0.569 ns ns 

A (Af+Am+Aw) 64 45 0.144 0.021 0.258 ns ns 

B (Bs+Bw) 64 45 0.076 0.006 0.553 ns ns 

C (Cf+Cs+Cw) 64 45 0.011 0.000 0.929 ns ns 

D (Dw+Df) 64 45 0.044 0.002 0.730 ns ns 

E 64 45 0.078 0.006 0.538 ns ns 

H 64 45 0.134 0.018 0.292 ns ns 

 

i) the number of countries (LN) in Europe and Western Asia 
Europe and Western Asia 

 variable taxa (LN) r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 37 20 0.522 0.273 0.001 *** ** 

cen_lat 37 20 0.057 0.003 0.738 ns ns 

elev (LN) 37 20 0.306 0.094 0.065 ns ns 

distc (LN) 37 20 0.062 0.004 0.714 ns ns 

A (Af+Am+Aw) 37 20 0.110 0.012 0.516 ns ns 

B (Bs+Bw) 37 20 0.083 0.007 0.625 ns ns 

C (Cf+Cs+Cw) 37 20 0.071 0.005 0.674 ns ns 

D (Dw+Df) 37 20 0.095 0.009 0.577 ns ns 

E 37 20 0.169 0.029 0.317 ns ns 

H 37 20 0.126 0.016 0.456 ns ns 

 

 

 

 

 

Table 3.3 (continued) 
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j) the number of taxa (LN) in Northeastern Asia 
Northeastern Asia 

 variable taxa (LN) r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 9 7 0.639 0.408 0.064 ns ns 

cen_lat 9 7 0.850 0.722 0.004 ** * 

elev (LN) 9 7 0.476 0.227 0.195 ns ns 

distc (LN) 9 7 0.270 0.073 0.483 ns ns 

A (Af+Am+Aw) 9 7 0.404 0.164 0.280 ns ns 

B (Bs+Bw) 9 7 0.089 0.008 0.819 ns ns 

C (Cf+Cs+Cw) 9 7 0.379 0.144 0.314 ns ns 

D (Dw+Df) 9 7 0.353 0.125 0.352 ns ns 

E 9 7 0.794 0.630 0.011 * ns 

H 9 7 0.490 0.240 0.181 ns ns 

 

k) the number of taxa (LN) in America  
America 

 variable taxa (LN) r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 18 70 0.346 0.120 0.159 ns ns 

cen_lat 18 70 0.199 0.040 0.428 ns ns 

elev (LN) 18 70 0.104 0.011 0.682 ns ns 

distc (LN) 18 70 0.092 0.008 0.717 ns ns 

A (Af+Am+Aw) 18 70 0.305 0.093 0.218 ns ns 

B (Bs+Bw) 18 70 0.549 0.301 0.018 * ns 

C (Cf+Cs+Cw) 18 70 0.203 0.041 0.420 ns ns 

D (Dw+Df) 18 70 0.179 0.032 0.476 ns ns 

E 18 70 0.173 0.030 0.492 ns ns 

H 18 70 0.095 0.009 0.708 ns ns 

 

l) the number of taxa (LN) in America without Mexico 
America without Mexico 

 variable taxa (LN) r r2 P-value Sig. Sig. Bonf. 
area (km2) (LN) 17 24 0.309 0.095 0.228 ns ns 

cen_lat 17 24 0.280 0.078 0.277 ns ns 

elev (LN) 17 24 0.337 0.114 0.186 ns ns 

distc (LN) 17 24 0.103 0.011 0.695 ns ns 

A (Af+Am+Aw) 17 24 0.233 0.054 0.369 ns ns 

B (Bs+Bw) 17 24 0.156 0.024 0.550 ns ns 

C (Cf+Cs+Cw) 17 24 0.370 0.137 0.144 ns ns 

D (Dw+Df) 17 24 0.340 0.116 0.182 ns ns 

E 17 24 0.178 0.032 0.494 ns ns 

H 17 24 0.033 0.001 0.901 ns ns 

 

Significance (* = P < 0.05, ** = P < 0.01, *** = P < 0.001). Sig. Bonf. (* = 0.005, ** = 

0.0001). ns = not significant. 

Table 3.3 (continued) 
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Fig. 3.1. Correlations between the number of taxa and variables with significance.  

a) area in all countries, b) area in all countries (LN), c) B (dry) in all countries, d) B 

(dry) in all countries (LN), e) area in all countries without Mexico, f) area in all 

countries without Mexico (LN), g) area in Europe and Western Asia, h) area in Europe 

and Western Asia (LN), i) latitude in Northeastern Asia, j) latitude in Northeastern 

Asia (LN), k) E (polar) in Northeastern Asia, l) E (polar) in Northeastern Asia (LN), m) 

B (dry) in America, n) B (dry) in America (LN) 
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Fig. 3.1 (continued) 
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Fig. 3.1 (continued) 
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significance. It was also seen in the same pairwise comparison when the number of 

taxa was logged.  

 

Multiple correlations 

  Only 4 cases of multiple correlations were tested as shown in Table 3.4 when 

two values showed significance (Table 3.3a, d, g, and j). Among land area, B (dry), and 

the number of taxa in all countries, very weak positive multiple correlations (r2 = 

0.139) were seen with a significance or P < 0.01, but only B (dry) was significantly 

correlated with the number of taxa (P < 0.05) (Table 3.4a). Among land area, B (dry), 

and the number of taxa (LN) in all countries, very weak positive correlations (r2 = 

0.146) were seen with a significance of P < 0.01, but only the land area was 

significantly correlated with the number of taxa (P < 0.05) (Table 3.4b). Among latitude, 

E (polar), and the number of taxa in Northeastern Asia, a very strong correlation (r2 = 

0.913) was seen with a high significance of P < 0.001; however, only E (polar) was 

significantly correlated with the number of taxa (P < 0.01) (Table 3.4c). Among latitude, 

E (polar), and the number of taxa (LN) in Northeastern Asia, strong positive 

correlations (r2 = 0.775) with a significance of P < 0.05; however, each individual value 

did not show any significance for correlations (Table 3.4d).  
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Table 3.4. Multiple regression analyses between environmental factors and the 

number of Pinguicula taxa. a) multiple regression among the number of taxa in all 

countries, land area, and B (dry), b) multiple regression among the number of taxa 

(LN) in all countries, land area, and B (dry), c) multiple regression among the number 

of taxa in Northeastern Asia, latitude, and E (polar), d) multiple regression among the 

number of taxa in Northeastern Asia (LN), latitude, and E (polar) 

 

a) 

 

 ** = P < 0.01 (Sign. F = 0.0097) 

 

b) 

 

 ** = P < 0.01 (Sign. F = 0.008) 

 

c) 

 

 *** = P < 0.001 (Sign. F = 0.0007) 

 

 

land area, B (dry), and number of taxa in all countries 
Regression statistics  Coeffic. P-value 

r 0.373 Intercept –2.512 0.653 
r2 0.139** land area 0.401 0.391 

Observ. 65 B (dry) 10.681 0.034 

land area, B (dry), and number of taxa (LN) in all countries 
Regression statistics  Coeffic. P-value 

r 0.387 Intercept –1.109 0.129 
r2 0.146** land area 0.145 0.019 

Observ. 65 B (dry) 0.408 0.526 

latitude, E (polar), and number of taxa in NE. Asia 
Regression statistics  Coeffic. P-value 

r 0.955 Intercept –0.068 0.945 
r2 0.913*** latitude 0.048 0.138 

Observ. 9 E (polar) 52.689 0.009 
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 d) 

 

* = P < 0.05 (Sign. F = 0.011) 

 

3.4. DISCUSSION 

 Here, it is aimed to determine which geographical and environmental factors 

(i.e. land area, latitude, elevation, distance to nearest coastline, or climates) best 

explain patterns of species richness in Pinguicula and if such factors consistently 

characterise the distribution of Pinguicula in different regions.  

 The results suggested overall very weak or weak positive correlation that 

proved to be non-significant, with only a few cases of significant correlations. There 

could be a few possible reasons, in particular the number of countries having only one 

or two species may have affected the analysis. If this is the case, larger geographical 

units may be more appropriate or alternatively the analysis should concentrate on 

smaller geographical areas such as Mexico. Another reason for the lack of significant 

correlation could be that the wide distribution range of the genus, from the equator to 

the polar regions, and sea level to over 4,500 m altitude (Casper 1966, Heslop-Harrison 

2004, Chapter 4), may present less clear correlations.  

latitude, E (polar), and number of taxa (NL) in NE. Asia 
Regression statistics  Coeffic. P-value 

r 0.880 Intercept –0.703 0.235 
r2 0.775* latitude 0.031 0.097 

Observ. 9 E (polar) 9.356 0.278 
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  Although the number of taxa was only weakly and positively correlated with 

land area, it was significantly (P < 0.05 to P < 0.001) supported in all countries and in 

Europe and Western Asia. While larger areas may be able to hold more species, larger 

areas potentially have a more diverse range of habitats or ecological heterogeneity 

resulting in greater species richness (Johnson and Simberloff 1974, Kohn and Walsh 

1994). This theory is likely true also for the case of species richness in Pinguicula; 

however, the correlation is not seen in Northeastern Asia and America. It is potentially 

due to large distribution gaps (e.g. deserts) in those regions thus affecting the number 

of species.  

 In the main, absolute latitude was not found to be significantly correlated 

with species richness. However, there was a significant correlation (P < 0.01) between 

species richness and latitude in Northeastern Asia. In this region, six species (P. algida 

Malyschev, P. alpina L., P. macroceras Link, P. spathulata Ledeb., P. villosa L., and P. 

vulgaris) are found in Siberia and the Russian Far East, while only one species (P. 

alpina) is found in Bhutan, India, Myanmar, and Nepal, located at more south (Casper 

1966). P. alpina is regarded as one of the glacial relics (Turesson 1927), and the 

populations in the Himalayas and southwestern China are isolated from those in 

Russia and Europe (Casper 1962, 1966, Chapter 4).  
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 Species richness was not found to be correlated with altitude. Casper (1966) 

discussed the altitudinal distribution of Pinguicula, and a number of Pinguicula taxa 

are confined to a specific altitudinal range that is considered as one of the important 

distribution factors (Casper 1966, Zamudio 2001, Heslop-Harrison 2004). The 

altitudinal factor may be important for the distribution of each species; however, the 

results suggest that species richness of the genus is relatively constant regardless of 

altitudes. It is also possible that countries having only one or two species may affect 

the result. 

 The number of taxa is not correlated with distance to nearest coastline, 

suggesting that species richness of Pinguicula can be found regardless of distance to 

coastline. A number of taxa are confined to higher elevation (Zamudio 2001), while 

some other taxa are found in only coastal regions or islands (Wood and Godfrey 1957). 

 Significant positive correlations were found between the number of Pinguicula 

taxa and two climate categories. Firstly, the number of taxa in all countries was 

significantly correlated with climate B (dry) with a significance of P < 0.01 (Table 3.3a), 

and it was significantly correlated when the number of taxa was log transformed (LN) 

(P < 0.05) (Table 3.3g). The number of taxa in America was also significantly correlated 

with B (dry) (Table 3.3e). This suggests that species richness in Pinguicula is seen in 
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arid regions as suggested by Blanca et al. (1999).  

 Species richness is strongly affected by the diversity of habitats which may be 

associated with various environmental or ecological factors (Traxmandlová et al. in 

press). Ohlemüller et al. (2008) demonstrated that species richness with small 

geographical ranges are frequently seen in wet areas surrounded by dry climate, often 

confined to higher elevations, or rare climates. It should be noted that approximately 

53 % of Mexico is covered by dry climate (B) particularly in the north as shown by Peel 

et al. (2007). The habitat of Pinguicula in Mexico is, however, more often found in the 

central and southern part of Mexico but it is sparse in the north (Zamudio 2001, 2005, 

Chapter 4). Therefore, a more detailed study is needed to provide an understanding of 

the environmental factors that drive species richness in Pinguicula in Mexico. It is 

possible that the habitats of Pinguicula stand in a very specific environment and 

ecosystem in a wide climate area (Blanca et al. 1999, Heslop-Harrison 2004). 

 Secondly, the number of taxa in Northeastern Asia was positively correlated 

with climate E (polar) with a high significance of P < 0.001 (Table 3.3d), and when the 

number of taxa was log transformed with E (polar) it was P < 0.05 (Table 3.3j). In 

Northeastern Asia, the southern half is mostly very dry (deserts); only P. alpina is 

found in the higher elevations of the Himalayas and southwestern China (Casper 1962, 
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1966). Due to the large distribution gaps in this region, as mentioned, the distribution 

of Pinguicula is mostly found in Siberia to the Russian Far East. All species in this 

region form hibernacula to resist the harsh winter (Legendre 2000).  

 The hibernacula formed in some Pinguicula are small dormant buds (up to 20 

mm long) tightly formed by 12-15 small leaves to survive the winter (Heslop-Harrison 

1962). The formation of a hibernaculum is induced by a combination of short day 

length and low night temperature (Heslop-Harrison 1962). This strategy is probably as 

a result of adaptation to the cold winter and such species could have colonised the 

north or cold regions with subsequent speciation. Due to warm periods in the last ca. 

10,000 years, a number of plant species are confined to higher elevations under a rare 

climate (Ohlemüller et al. 2008). 

There were no significant correlations between the number of taxa and other 

climate types in the other regions. Although Bakkenes et al. (2002) suggested that the 

species richness in plants was correlated with climate, the number of taxa in 

Pinguicula is not absolutely correlated with each climate. A possible reason could be 

that the genus is wide spread and it is difficult to generalise the climatic preference. A 

number of Pinguicula taxa are, however, found only under specific environments such 

as seasonal temperatures, precipitations, soil types, and light intensity (Blanca 2001, 
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Zamudio 2001, Heslop-Harrison 2004). In some large areas, uniform climate and 

simpler geography associate with small biodiversity in plant species (Qian and Ricklefs 

2000).  

Further detailed studies are needed particularly within centres of diversity 

such as Mexico and Europe, to provide an understanding of the factors that influence 

species richness. In climate B (dry), for example, what variables specifically affect 

species richness is less clear in the current study. If speciation and biodiversity of 

Pinguicula are apparently correlated with small wet areas in a large dry environment, 

i.e. isolation of habitats by ecological barriers, those are assumed to be as a result of 

adaptation to a localized climate or very narrow ecological niche. Using more detailed 

and small scale variables, such as a trait analysis, may elucidate the factors 

influencing species richness of the genus instead of large scale criteria used in this 

study.  

 Legendre (2000) hypothesised that Pinguicula originated in either the 

Mediterranean or the Caribbean region, and spread to neighbouring areas. Possessing 

heterophyllous (summer and winter leaves) characteristics in some taxa may be as a 

result of adaptation to an unfavourable season and may have originated independently 

in the two regions, “Mexico and Central America” and the “temperate regions of 
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Northern Hemisphere”. 

Only 4 multiple correlations were analysed in this study. In general, more 

species are found in dry areas in larger countries. In Northeastern Asia, more species 

are found at colder regions in the north. Although significant multiple correlations 

were suggested in all cases, not necessarily each variable significantly affects the 

number of taxa. It is probable that smaller scales, such as protected areas or island, 

instead of whole land areas, are more strongly affected species richness (Kohn and 

Walsh 1994, Schödelbauerová et al. 2009). Again, more detailed studies are needed for 

the multiple correlations which correlated factors influence species richness in 

Pinguicula.  

  

3.5. CONCLUSION 

 In general, the number of Pinguicula taxa was positively correlated with land 

area in all countries and Europe and Western Europe; however, no correlations were 

found in Northeastern Asia and America. The number of taxa was also positively 

correlated with climate B (dry) in all countries and in America. The results suggested 

that the Mexican taxa had a great impact for the species richness. Climate E (polar) 

affects species richness only in Northeastern Asia. A number of Pinguicula are often 
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found in small wet places in a large dry region. It is likely that small environmental 

variables should be more useful for analysing factors affecting species richness in 

Pinguicula that may result speciation in rare climates. A further detailed study will be 

needed to evaluate the correlation between species richness and environmental factors.  
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CHAPTER 4 

 

A revision of the genus Pinguicula L. 
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4.1. INTRODUCTION 

Taxonomy based on morphology  

In the Pre-Linnaean literatures, Pinguicula was already documented in the 

16th century in Europe. Clusius (1585) was aware of at least two flower colours, white 

and purple, of the populations in the Austrian Alps. Later, Linnaeus (1737) recognised 

at least three species in his “Flora Lappland”. Linnaeus (1753) first established the 

genus Pinguicula L. (spelled as Pingvicula in the original publication), one of the 

genera in Lentibulariaceae Rich., in his “Species Plantarum” on the basis of primary 

plant nomenclature and taxonomy. At that time, Linnaeus (1753) recognised only four 

European Pinguicula species (P. alpina L., P. lusitanica L., P. vulgaris L., and P. villosa 

L.). The scientific name Pinguicula has been attributed to the Latin word pinguis or fat 

because of greasy-looking or oily-texture leaves densely covered by mucilage (Lloyd 

1942, Juniper et al. 1989). It was originally derived from “De raris et admirandis 

herbis” by Gesner in 1555 (Blanca 2001).   

 Du Mortier (1829) established Pinguiculaceae Du Mort. but it was basically a 

synonym of Lentibulariaceae. Most taxonomists are adopted Lentibulariaceae, 

incorporating the three carnivorous plant genera Pinguicula, Genlisea St.-Hil., and 

Utricularia L. (two genera, Biovularia Kamieński and Polypompholyx Lehm. have 
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recently been often included in Utricularia, e.g. Taylor 1989) in their classifications. 

The genus Isoloba Raf., having five almost equally divided corolla lobes, including four 

species from the southeastern United States was divided from the genus Pinguicula by 

Rafinesque (1836); however, the genus Isoloba is currently not recognised. Some 

taxonomical works of the genus Pinguicula has been chronologically summarised in 

Table 4.1. 

 An earlier subgeneric taxonomical treatment was carried out by De Candolle 

(1844), who recognised three sections (Orcheosanthus, Pionophyllum, and Brandonia) 

including 30 species from all regions where Pinguicula occur. This classification was 

based on morphology and flower colour. Hence, the section Orcheosanthus bears a 

large purplish flower with a very short tube resembling an orchid flower, the section 

Pionophyllum has a wider variation in flower colours (e.g. blue, purple, or white) with 

a cylindrical or conical tube, and the section Brandonia comprises only one yellow 

campanulate-flowered species (P. lutea Walter).  

 Barnhart (1916) separated the genus into four subgenera (i.e. Isoloba, 

Pionophyllum, Orcheosanthus, and Temnoceras). Although the actual number of 

species in each subgenus is not specified, except the subgenus Temnoceras (comprising 

only one species: P. crenatiloba DC.), approximately 33 species were included in the 
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genus. Those are subgenera Isoloba with almost equally divided corolla lobes (ca. 11 

species), Pionophyllum, (ca. 15 species), Orcheosanthus (ca. six species), and 

Temnoceras having deeply divided corolla lips (one species).  
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Table 4.1. Taxonomic treatments of the genus Pinguicula. Some representative 

taxonomic treatments are listed in the table. 

 

 
 
De Candolle (1844) 
  [3 sections, 30 species] 
 
1. Sect. Orcheosanthus 

P. oblongiloba 
P. orchidioides 
P. moranensis 
P. caudata 

2. Sect. Pionophyllum 
P. acuminata 
P. acutifolia 
P. heterophylla 
P. vulgaris 
P. gypsophila 
P. leptoceras 
P. grandiflora 
P. involuta 
P. australis 
P. calyptrata 
P. lusitanica 
P. crystallina 
P. crenatiloba 
P. obtusiloba 
P. villosa 
P. microceras 
P. macroceras 
P. daurica 
P. antarctica 
P. pumila 
P. elatior 
P. lilacina 
P. alpina 
P. variegata 
P. spathulata 

3. Sect. Brandonia 
P. lutea 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Barnhart (1916) 
  [4 subg., ca. 33 species]  
 
1. Subg. Isoloba 

 P. pumila 
 P. lutea 
 P. lusitanica 
 (total ca.11 species) 
2. Subg. Pionophyllum 
 P. vulgaris 
 (total ca. 15 species) 
3. Subg. Orcheosanthus 
 P. caudata 
 (total ca. 6 species) 
4. Subg. Temnoceras 
 P. crenatiloba 
 (total 1 species) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Ernst (1961) 
  [3 sections, 35 species] 
 
1. Sect. Temnoceras 
 P. crenatiloba 
2. Sect. Orcheosanthus 
 P. caudata 
3. Sect. Pionophyllum 
 P. vulgaris 
 P. leptoceras 
 P. corsica 
 P. longifolia 
 P. vallisneriaefolia 
 P. reichenbachiana 
 P. grandiflora 
 P. villosa 
 P. benedicta 
 P. jackii 
 P. albida 
 P. filifolia 
 P. heterophylla 
 P. parvifolia 
 P. acuminata 
 P. obtusiloba 
 P. lignicola 
 P. cladophila 
 P. alpina 
 P. variegata 
 P. antarctica 
 P. chilensis 
 P. involuta 
 P. calyptrata 
 P. elongata 
 P. hirtiflora 
 P. crystallina 
 P. lusitanica 
 P. lilacina 
 P. pumila 
 P. planifolia 
 P. coerulea 
 P. lutea 
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 Table 4.1 (continued) 
 
 
 
 
 
 
 
Casper (1966a) 
[3 subg., 12 sections, 46 species] 

 
I. Subgenus Isoloba                 

1. Sect. Isoloba   
 Subsect. Pumiliformis 

 P. lusitanica 
 Subsect. Agnatiformis 

 P. pumila 
 P. lilacina 

 Subsect. Primuliformis 
 Ser. Pumilioideae 

 P. ionantha 
 Ser. Emarginatae 
 P. primuliflora 
 P. planifolia 
 P. caerulea 
 P. lutea 

  2. Sect. Agnata 
   Subsect. Agnata 

 Ser. Agnatae 
  P. agnata 
 Ser. Albidae 
 P. albida 
 P. filifolia 

       Subsect. Homophylliformis 
  P. benedicta 

  3. Sect. Discoradix 
    P. lignicola 
    P. cladophila 
 4. Sect. Heterophyllum 
  Subsect. Isolobopsis 
   P. heterophylla 
   P. acuminata 
   P. parvifolia 
    Subsect. Orcheosanthopsis 
   P. imitatrix 
 5. Sect. Cardiophyllum 
   P. hirtiflora 
   P. crystallina 
II. Subgenus Temnoceras 
 6. Sect. Temnoceras 
   P. crenatiloba 
 7. Sect. Ampullipalatum 

  Subsect. Heterophylliformis 
   P. elongata 
  Subsect. Alpiniformis 
     Ser. Andinae 
   P. calyptrata 
 
 
 

 
 
 
 
 
 
 
 
 
 
    P. involuta 
    P. chilensis 
       Ser. Antarcticae 
     P. antarctica 
  8. Sect. Micranthus 
       Ser. Alpinae 
        P. alpina 
       Ser. Variegatae 
        P. variegata 
        P. ramosa 
III. Subgenus Pinguicula 
  9. Sect. Homophyllum 
        P. jackii 
 10. Sect. Orcheosanthus 
       Subsect. Violiformis 
        P. gypsicola 
       Subsect. Orchidopsis 
      Ser. Cyclosectae 
    P. cyclosecta 
    P. colimensis 
    Ser. Caudatae 
    P. moranensis 
  Subsect. Caudatopsis 
    P. macrophylla 
    P. oblongiloba 
 11. Sect. Pinguicula 
    Ser. Longifoliae 
    P. vallisneriifolia 
    P. longifolia 
    Ser. Hispanicae 
    P. nevadensis 
    Ser. Montanae 
    P. corsica 
    P. leptoceras 
    Ser. Grandiflorae 
    P. grandiflora 
    Ser. Balcanicae 
    P. balcanica 
   Ser. Septentrionales 
    P. vulgaris 
    P. macroceras 
 12. Sect. Nana 
    P. villosa 
 
 
 
  
 

 
 
 
 
 
 
 
Newly proposed subfamily and 
sections after Casper (1966a)  
 
Komiya (1972) 
  [1 subfamily, 4 sections] 
 
 Subfamily Pinguiculoideae 
    1. Sect. Isoloba 
         P. elatior (type) 
    2. Sect. Pionophyllum 
  P. vulgaris (type) 
    3. Sect. Orcheosanthus 
 P. caudata (type) 
    4. Sect. Temnoceras 
  P. crenatiloba (type) 
 
 
Speta and Fuchs (1982) 
 Sect. Crassifolia 
  P. ehlersiae 
  P. esseriana 
 
 
Zamudio and Rzedowski (1991) 
 Sect. Longitubus 
  P. crassifolia 
  P. hemiepiphytica 
  P. utricularioides 
 
 
Luhrs (1995a) 
 Sect. Orchidioides 
  P. laxifolia 
 
 
Blanca, Ruiz-Rejón and Zamora 
(1999) 
 Sect. Longifoliae 
  P. vallisneriifolia 
  P. longifolia 
  P. mundi 
 
 
Luhrs and Lampard (2006) 
 Sect. Microphyllum 
 P. immaculata 
 P. nivalis 
 P. gracilis 
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 Ernst (1961) did not recognise subgenera, rather three sections and 35 species. 

Those were the monotypic sections Temnoceras (P. crenatiloba) and Orcheosanthus (P. 

caudata Schlecht.), and the section Pionophyllum with the remaining 33 species. Thus, 

intrageneric classifications by the three taxonomists (De Candolle 1844, Barnhart 1916, 

and Ernst 1961) were inconsistent.  

 Casper (1962a) reviewed Pinguicula species in Eurasia and listed 16 species in 

the continent. The most recent taxonomic work covering the entire genus was that of 

Casper (1966a), who recognised three subgenera, 12 sections and 46 species based on 

morphological characteristics derived from herbarium studies. The three subgenera 

were Isoloba, having almost equally divided corolla lobes (i.e. subactinomorphic 

corollas), Temnoceras, with more or less white to pale coloured zygomorphic corollas, 

and Pinguicula, with darker coloured zygomorphic corollas. 

 Komiya (1972) divided Lentibulariaceae into three subfamilies, 

Pinguiculoideae, Genliseoideae, and Utricularioidae, which are at present considered 

equivalent to the genera Pinguicula, Genlisea and Utricularia, respectively. 

Pinguiculoidae consisted of the genus Pinguicula alone. Komiya (1972) recognised a 

further four sections likewise Barnhart’s (1916) subgenera; Isoloba, Pionophyllum, 

Orcheosanthus, and Temnoceras. 
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 After Casper (1966a), a number of species have been described mostly from 

Europe (e.g. Tammaro and Pace 1987, Zamora et al. 1996, Casper and Steiger 2001, 

Conti and Peruzzi 2006), Mexico (e.g. Speta and Fuchs 1982, 1989, 1992, Zamudio 1988, 

1997a, 1999a, 2001a, Cheek 1994) and Cuba (e.g. Casper 2003, Casper and Urquiola 

2003). At the same time, several sections have been established by various researchers, 

such as the sections Crassifolia (Speta and Fuchs 1982), Orchidioides (Luhrs 1995a), 

Longitubus (Zamudio and Rzedowski 1991), and Microphyllum (Luhrs and Lampard 

2006).  

In 2010, Schlauer has recognised 94 species and 8 intraspecific taxa in his 

database available at the website (http://www.omnisterra.com/bot/cp_home.cgi). To date 

while there may be some differences of opinions amongst taxonomists, the genus 

basically comprises three subgenera, 16 sections and approximately 90 species based on 

morphology. Therefore, the number of species has almost doubled since Casper’s (1966a) 

revision of the genus. The current classification and distribution areas are summarised 

in Table 4.2. 

In some species (e.g. P. moranensis sl., P. crystallina − P. hirtiflora complex), 

great morphological diversities are seen, and has caused much taxonomical confusion. 

Intraspecific ranks are sometimes applied; however, it is difficult to distinguish one 
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from another because of continuous morphological characters. In spite of enormous 

morphological diversities in P. moranensis Kunth, Zamudio (1999b) attempted to divide 

the species into two varieties. It is common that Mexican taxa morphologically similar 

to P. moranensis have been temporally added to P. moranensis. Therefore, P. 

moranensis is somewhat a ‘dumping ground’ for miscellaneous taxon. Further 

investigation involving molecular methods may lead to a clearer understanding of the 

relationships within the genus. 

 

Cytology  

Chromosome number can be useful in taxonomic studies. Chromosome 

numbers of Pinguicula have been reported in many species and those are 2n = 12, 16, 18, 

22, 24, 27, 28, 32, 48, 56, 64, and 128 (Table 4.3). The possible basic chromosome 

numbers are speculated to be x = 6, 8, 9, 11, and 14 (x = 9 may need a critical review). 

Possible ploidy levels are either 2n (diploid), 3n (triploid), 4n (tetraploid), 6n (hexaploid), 

8n (octoploid), and 16n (hexadecaploid). Unfortunately, most of the earlier works 

reporting chromosome numbers did not present photographic evidence and it is 

impossible to reconfirm the number visually. More recently, Casper and Stimper (2009) 

observed chromosome numbers in 82 taxa and presented photographs for most of them. 
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In their work, the chromosome number in some species (e.g. P. dertosensis (Cañig.) Mteo 

et Crespo, P. fiorii Tammaro et Pace, P. mundi Blanca, Jamilena, Ruiz-Rejón et Zamora, 

and P. primuliflora Wood et Godfrey) disagreed with those previously reported by 

various authors. 

Karyotype studies within the genus are difficult since the length of 

chromosomes is very short, 0.5-4.0 μm (Yoshimura 1973, Uchiyama 1990). Furthermore, 

the basic chromosome numbers speculated by Casper and Stimper (2009) in each 

subgenus varies greatly, for example x = 6, 8, 9, 11, and 14 for the subgenus Isoloba, x = 

8, 9, and 11 for the subgenus Temnoceras, and x = 8 and 11 for the subgenus Pinguicula. 

The basic number and the taxonomy by Casper (1966a) do not show clear correlations.    
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Table 4.2. Morphological Classification and distribution areas in Pinguicula. Pinguicula 

species normally considered valid are listed (not necessarily all of them are accepted in 

this work), but intraspecific taxa are not shown. The classification follows Casper 

(1966a), Luhrs (1995a), Luhrs and Lampard (2006), Speta and Fuchs (1982), and 

Zamudio and Rzedowski (1991). Subsections are ignored in this table. Abbreviations for 

the geographical areas are; NAF = North Africa; EUR = Europe, west of the Urals, 

including the British Isles and Iceland; WAS = Western Asia, including Cyprus, 

Anatolia, and the Caucasus; NAS = Northeastern Asia, east of the Urals, including 

Siberia, the Russian Far East, Kamchatka, Sakhalin, the Kuril Islands, China, the 

Himalayas, and Japan; NAM = North America, including Canada, USA, Alaska, the 

Aleutians, Greenland, but excluding Mexico; MEX = Mexico; CAM = Central America 

including Guatemala to Panama, but excluding Mexico; CRB = the Caribbean Islands, 

including the Bahamas, Cuba, and Hispaniola; SAM = South America, from the 

Venezuelan Andes to Tierra del Fuego.  
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NAF EUR WAS NAS NAM MEX CAM CRB SAM

I. Subgenus Isoloba X X X X X X X
 　　 1. Sect. Isoloba X X X X X X
 　　　 　1. P. lusitanica X X
 　　　 　2. P. pumila X X
 　　　 　3. P. lilacina X X
 　　　 　4. P. sharpii X
 　　　 　5. P. takakii X
 　　　 　6. P. ionantha X
 　　　 　7. P. primuliflora X
 　　　 　8. P. planifolia X
 　　　 　9. P. caerulea X
　　　 　10. P. lutea X
　　  2. Sect. Agnata X X
　　　 　11. P. agnata X
　　　 　12. P. gigantea X
　　　 　13. P. ibarrae X
　　　 　14. P. martinezii X
　　　 　15. P. pilosa X
　　 　　16. P. albida X
　　　 　17. P. jaraguana X
　　 　　18. P. filifolia X
　　 　　19. P. cubensis X
　　　 　20. P. benedicta X
　　　 　21. P. bissei X
 　 　3. Sect. Discoradix X
　　 　　22. P. lignicola X
　　　 　23. P. casabitoana X
 　 　4. Sect. Heterophyllum X
　　 　　24. P. acuminata X
　　 　　25. P. heterophylla X
　　 　　26. P. medusina X
　　 　　27. P. parvifolia X
　　 　　28. P. conzattii X
　　 　　29. P. mirandae X
　　　 　30. P. kondoi X
　　　 　31. P. reticulata X
　　 　　32. P. rotundiflora X
　　 　　33. P. imitatrix X
 　 　5. Sect. Cardiophyllum X X
　　 　　34. P. hirtiflora X
　　 　　35. P. crystallina X
II. Subgenus Temnoceras X X X X X
 　 　6. Sect. Temnoceras X X
　　 　　36. P. crenatiloba X X
　　 　　37. P. clivolum X X
　　 　　38. P. emarginata X
　 　 7. Sect. Microphyllum X
　　　 　39. P. immaculata X
　　　 　40. P. gracilis X
　　　 　41. P. nivalis X
 　 　8. Sect. Ampullipalatum X
　　 　　42. P. elongata X
　　　 　43. P. calyptrata X
　　　 　44. P. involuta X
         45. P. jarmilae X
　　　 　46. P. chilensis X
         47. P. antarctica X
 　 　9. Sect. Micranthus X X
　 　　　48. P. alpina X X
　　 　　49. P. variegata X
　　 　　50. P. ramosa X
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Table 4.2 (continued)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NAF EUR WAS NAS NAM MEX CAM CRB SAM

III. Subgenus Pinguicula X X X X X X X X
  　10. Sect. Homophyllum X X
　　　 　51. P. jackii X
         52. P. lithophytica X
　　 　　53. P. greenwoodii X
  　11. Sect. Orcheosanthus X X
　　 　　54. P. gypsicola X
　　 　　55. P. moctezumae X
　　 　　56. P. cyclosecta X
　　 　　57. P. mesophytica X X
　　 　　58. P. colimensis X
　　 　　59. P. elizabethiae X
　　 　　60. P. moranensis X X
　　 　　61. P. potosiensis X
　　 　　62. P. rectifolia X
　　 　　63. P. zecheri X
　　 　　64. P. macrophylla X
　　　 　65. P. oblongiloba X
　　 　　66. P. orchidioides X X 
  　12. Sect. Longitubus X
　　 　　67. P. crassifolia X
　　 　　68. P. calderoniae X
　　　 　69. P. hamiepiphytica X
　　 　　70. P. laueana X
　　 　　71. P. utricularioides X
  　13. Sect. Orchidioides X
　　 　　72. P. laxifolia X
 　 14. Sect. Crassifolia X
　　　 　73. P. esseriana X
　　　 　74. P. jaumavensis X
　　　 　75. P. ehlersiae X
　　　　 76. P. debbertiana X
　  15. Sect. Pinguicula  X X X X   X
　　　 　77. P. vallisneriifolia X
　　　 　78. P. mundi X
　　 　　79. P. longifolia X
　　 　　80. P. nevadensis X
　　　 　81. P. corsica X
　　　 　82. P. leptoceras X
　　　 　83. P. poldinii X
　　　 　84. P. grandiflora X X
　　　 　85. P. dertosensis X
　　　 　86. P. balcanica X X
　　　 　87. P. fiorii X
         88. P. vallis-regiae X
　　　 　89. P. vulgaris X X X X  X
　　　 　90. P. bohemica X
　　　 　91. P. macroceras X X
 　 16. Sect. Nana X X X
　　　 　92. P. villosa X X X
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Table 4.3. Chromosome number of Pinguicula. Basic chromosome numbers, ploidy levels, 

and chromosome numbers reported are shown in the table. * = photograph is presented 

in the original reference. Casper and Stimper (2006, 2009) also reported 2n = 128 for P. 

cf. vulgaris. 

 
 
                                                                                  
                   Basic chromosome             
     Taxon       number & ploidy level     Chromosome number & reference                     
 Subg. Isoloba 
P. lusitanica  x =  6 (2n)  2n = 12 Casper (1962a, 1966a), 

Contandriopoulos (1962), Kondo 
(1969), Casper and Stimper (2006*, 
2009*)  

 P. pumila   x = 11 (2n) 2n = 22  Godfrey and Stripling (1961), 
Casper and Stimper (2009*) 

 P. lilacina x =  8 (2n) 2n = 16 Casper and Stimper (2009*) 
 P. sharpii  x =  8 (2n) 2n = 16  Casper and Kondo (1977*), Casper 

and Stimper (2009*) 
 P. ionantha  x = 11 (2n) 2n = 22  Godfrey and Stripling (1961) 
 P. primuliflora  x = 11 (2n) 2n = 22 Casper and Stimper (2006*, 2009*) 
 x =  8 (4n) 2n = 32  Godfrey and Stripling (1961) 
 P. planifolia  x =  8 (4n) 2n = 32  Godfrey and Stripling (1961), 

Casper and Stimper (2009*)  
 P. caerulea  x =  8 (4n) 2n = 32 Godfrey and Stripling (1961), Kondo 

(1969), Casper and Stimper (2009*) 
 P. lutea x =  8 (4n)  2n = 32  Godfrey and Stripling (1961), Kondo 

(1969), Casper and Stimper (2006, 
2009*) 

 P. agnata  x = 11 (2n) 2n = 22  Casper and Stimper (2006*, 2009*) 
 P. gigantea  x = 11 (2n) 2n = 22  Casper and Stimper (2006*, 2009*) 
 P. ibarrae  x = 11 (2n) 2n = 22  Casper and Stimper (2009*) 
 P. pilosa  x = 11 (2n) 2n = 22  Casper and Stimper (2006, 2009*) 
 P. albida  x =  8 (2n) 2n = 16  Casper and Stimper (2009*) 
 P. filifolia x =  9 (2n) 2n = 18  Casper and Stimper (2006*, 2009*) 
 P. bissei  x =  9 (2n) 2n = 18  Casper and Stimper (2006*, 2009*) 
 P. acuminata x = 11 (2n) 2n = 22  Casper and Stimper (2009*) 
 P. heterophylla  x = 11 (2n) 2n = 22  Casper and Stimper (2006, 2009*) 
 P. medusina  x = 11 (2n) 2n = 22  Casper and Stimper (2006*, 2009*) 
 P. kondoi  x = 11 (2n) 2n = 22  Casper (1974), Casper and Stimper 

(2006, 2009*) 
 P. rotundiflora x = 11 (2n) 2n = 22  Casper and Stimper (2006*, 2009*) 
 P. hirtiflora  x =  8 (2n) 2n = 16  Honsell (1959), Casper (1962a, 

1966a), Contandriopoulos and 
Quézel (1974) 

 x =  8 (3n)? 2n = 24  Contandriopoulos and Quézel (1974) 
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 x =  9 (3n)?  2n = 27  Strid and Franzen (1981), Peruzzi et 

al. (2004*) 
 x = 14 (2n) 2n = 28  Mikeladze and Casper (1997), 

Casper and Stimper (2004*, 2006*, 
2009*) 

 x =  8 (4n) 2n = 32  Contandriopoulos and Quézel (1974) 
 x =  8 (6n) 2n = 48  Contandriopoulos and Quézel (1974) 
 x = 14 (4n) 2n = 56 Casper and Stimper (2009*) 
 P. crystallina x =  8 (3n)? 2n = 24 Contandriopoulos and Quézel (1974) 
 x = 14 (2n) 2n = 28  Casper and Stimper (2004*, 2006,                       
                         2009*)                             
 Subg. Temnoceras 
 P. crenatiloba  x =  8 (2n) 2n = 16  Casper (1966a) 
 P. emarginata x = 11 (2n) 2n = 22  Casepr and Stimper (2006*, 2009*) 
 P. gracilis x = 11 (2n) 2n = 22  Casper and Stimper (2009*) 
 P. nivalis x = 11 (2n) 2n = 22  Casper and Stimper (2009*) 
 P. calyptrata x =  8 (2n) 2n = 16  Casper and Stimper (2009*) 
 P. chilensis x =  8 (2n) 2n = 16  Casper and Stimper (2009*) 
 P. antarctica  x =  8 (2n) 2n = 16  Casper and Stimper (2006*, 2009*) 
 P. alpina            x =  8 (4n)     2n = 32  Doulat (1947), Sokolovskaja and 

Strelkova (1960), Casper (1966a), 
Murín (1976) 

 P. variegata  x =  8 (8n) 2n = 64  Zhukova and Tikhonova (1971), 
Casper and Stimper (2009*) 

 P. ramosa  x =  9 (2n) 2n = 18  Yoshimura (1973*), Casper and 
                                                Stimper (2009*)                   
 Subg. Pinguicula 
 P. gypsicola  x = 11 (2n) 2n = 22  Casper (1966a), Kondo (1969), 

Casper and Stimper (2009*) 
 P. moctezumae x = 11 (2n) 2n = 22  Casper and Stimper (2006*, 2009*) 
 P. cyclosecta  x = 11 (2n) 2n = 22  Casper and Stimper (2006, 2009*) 
 P. colimensis x = 11 (2n) 2n = 22  Casper and Stimper (2006, 2009*) 
 P. elizabethiae  x = 11 (2n) 2n = 22  Casper and Stimper (2009*) 
 P. moranensis  x = 11 (2n) 2n = 22  Kondo (1969) 
 x = 11 (4n) 2n = 44  Casper (1966), Kondo (1969), Casper 

and Stimper (2009*) 
 P. rectifolia  x = 11 (2n) 2n = 22  Casper and Stimper (2009*) 
 P. zecheri  x = 11 (2n) 2n = 22  Speta and Fuchs (1982), Casper and 

Stimper (2009*)  
 P. macrophylla  x = 11 (2n) 2n = 22  Greilhuber et al. (2006*) 
 P. oblongiloba  x = 11 (2n) 2n = 22  Zamudio (2001b), Casper and 

Stimper (2009*) 
 P. orchidioides  x = 11 (2n) 2n = 22  Casper and Stimper (2006*, 2009*) 
 P. crassifolia  x = 11 (2n)  2n = 22  Casper and Stimper (2006, 2009*) 
 P. calderoniae x = 11 (2n)  2n = 22  Casper and Stimper (2009*) 
 P. hemiepiphytica x = 11 (2n)  2n = 22  Kondo (1969; see Zamudio 2001b) 
 P. laueana x = 11 (2n) 2n = 22 Casper and Stimper (2009*) 
 P. esseriana x =  8 (4n)  2n = 32 Speta and Fuchs (1982), Casper and 

Stimper (2006, 2009*) 

Table 4.3 (continued) 
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 P. jaumavensis x = 11 (2n) 2n = 22 Casper and Stimper (2006, 2009*) 
P. ehlersiae  x = 11 (2n) 2n = 22 Casper and Stimper (2006) 
 x =  8 (4n) 2n = 32 Speta and Fuchs (1982) 
P. debbertiana  x = 11 (2n) 2n = 22 Casper and Stimper (2006, 2009*) 
 
P. vallisneriifolia  x =  8 (4n) 2n = 32 Zamora et al. (1996), Casper and 

Stimper (2006, 2009*) 
 P. mundi  x =  8 (6n) 2n = 48  Zamora et al. (1996) 
 x =  8 (8n)  2n = 64 Casper and Stimper (2009*) 
P. longifolia  

   subsp. longifolia  x =  8 (4n) 2n = 32 Casper (1966a), Zamora et al. (1996) 
   subsp. caussensis x =  8 (4n) 2n = 32 Casper and Stimper (2009) 
   subsp.  

reichenbachiana x =  8 (4n)  2n = 32  Doulat (1947), Casper (1962a), 
Contandriopoulos (1962) 

 P. nevadensis  x =  8 (2n) 2n = 16  Zamora et al. (1996)   
               x =  8 (4n) 2n = 32 Casper and Stimper (2009*) 
 P. corsica  x =  8 (2n) 2n = 16  Contandriopoulos (1962), Casper 

and Stimper (2009)           
 P. leptoceras  x =  8 (4n) 2n = 32  Casper (1962a), Contandriopoulos 

(1962)  
P. poldinii x =  8 (4n)  2n = 32  Casper and Stimper (2006, 2009)   

 P. grandiflora  
   subsp. grandiflora  x =  8 (4n) 2n = 32  Doulat (1947), Casper (1962a, 

1966a), Contandriopoulos (1962), 
Zamora et al. (1996), Casper and 
Stimper (2009*) 

   subsp. rosea  x =  8 (4n) 2n = 32  Contandriopoulos (1962) 
 P. dertosensis  x =  8 (6n) 2n = 48  Zamora et al. (1996) 
 x =  8 (8n) 2n = 64 Casper and Stimper (2009) 
 P. balcanica  x =  8 (4n) 2n = 32  Casper (1966a), Casper and Stimper 

(2006) 
 P. fiorii x =  8 (4n) 2n = 32  Tammaro & Pace (1987) 
  2n = 64 Casper and Stimper (2009*) 
 P. vulgaris  x =  8 (8n) 2n = 64   Doulat (1947), Contandriopoulos 

(1962), Murín (1976), Löve and Löve 
(1982), Krahulcová & Jarolímová 
(1991), Casper and Stimper (2006*, 
2009*)  

   f. bicolor  x =  8 (8n)  2n = 64  Zurzycki (1953)  
 P. bohemica  x =  8 (4n) 2n = 32 Casper and Stimper (2006, 2009*) 
 x =  8 (8n) 2n = 64  Casper and Stimper (2009), 

Krahulcová and Jarolímová (1991) 
 P. macroceras  x =  8 (8n) 2n = 64  Uchiyama (1990*) 
 P. villosa  x =  8 (2n) 2n = 16  Löve and Löve (1982), Casper and 
                                              Stimper (2009)                    

 

Table 4.3 (continued) 
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Phylogenetic analysis  

In recent years, phylogenetic analysis of the genus has been conducted by a 

number of researchers, including Cieslak et al. (2005) for matK and Shimai and Kondo 

(2007) for ITS. The results clearly presented disagreements between the phylogeny and 

morphological classification proposed by Casper (1966a). Taking account of those results, 

a revision of the genus will be necessary. Cieslak et al. (2005) conducted matK analysis 

using 42 taxa and most of clades agreed with geographical distribution patterns. In 

their study, however, materials that might be important to consider phylogeography, in 

particular Cuban and South American species, were limited. Here, a revision is 

presented of the genus Pinguicula covering all taxa recognised based on all available 

evidence including herbarium specimens and the original descriptions.  

 

4.2. MATERIALS AND METHODS 

To study morphologies and distribution areas, 167 herbaria from across the 

geographical range of the genus Pinguicula were accessed; A, AAU, ABS, ACAD, ALA, 

AMD, AO, APP, ARIZ, ASU, BAA, BABY, BASSA, BC, BEI, BEO, BERN, BIRM, BKL, 

BM, BOLO, BP, BR, BUF, BVS, CGE, CHRB, CINC, CLF, CLU, CONN, CR, DBN, DES, 

E, EAP, EGE, ENCB, FCO, FIAF, FLAS, FRP, GAZI, GBH, G-DC, GDAC, GMNHJ, 
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GOET, GR, GZU, HAJU, HAL, HAM, HAST, HEM, HUB, I, ID, IEB, IJ, ISKW, ISTF, 

JACA, JE, JEPS, K, KANA, KMN, KWHU, KYO, LAGU, LE, LEA, LI, LINN, LISU, 

LJS, LJU, LUG, MAK, MANCH, MARS (General herb.), MARY, MASS, MERL, MEXU, 

MGC, MHA, MKNH, MMMN, MO, MONTU, MRSN, MSC, MSNM, MU, MW, NAP, 

NCY, NHA, NHMF, NMW, NSPM, NY, NYS, O, OLYM, OXF, P, PAD, PE, PH, PLU, PRA, 

QCA, QFA, QK, REG, RO, S, SAPS, SAV, SB, SHIN, SNU, SO, SOC, SOM, SRP, STR, 

STU, TAA, TEX, TI, TL, TNS, TSM, TUS, UBC, UDM, UM, UNA, UPA, UPS, US, USF, 

UTC, UWSP, VAL, VT, WA, WI, WIN, WIS, WTU, WU, WVA, WWB, ZA, ZAHO, ZT, 

Eastern Washington University, Fukui City Museum of Natural History, Nippon Dental 

University, Slater Museum of Natural History (University of Puget Sound), Okayama 

University, Tochigi Prefectural Museum, and herb. Dr Garrett Crow. The code for each 

herbarium follows that of Index Herbariorum (Holmgren 1981, Thiers; continuously 

updated). In this study, localities shown in the text and distribution maps are based 

only on the specimen records apart from the type locality, information from the 

literature or personal observation were not included. Flowering months were also 

recorded from the specimens. Previously, there are no published taxonomic works 

thoroughly presenting illustrations of each Pinguicula species; therefore, taxa accepted 

in this study as valid were illustrated. Each illustration was drawn by pencil and inked 
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by 0.35 mm and 0.13 mm Rapidograph pens (rOtring, Hamburg, Germany) based on the 

living material or herbarium specimens. When the materials were not available, the 

illustrations were drawn from drawings or photos of publications. A stereomicroscope 

was used to draw seeds. To assist the identification, a concise description has been 

added. The descriptions in the previous publications, such as Godfrey and Stripling 

(1961), Casper (1962a, 1966a), Blanca et al. (1999), Zamudio (2001b), and the original 

Latin diagnosis by various authors cited elsewhere in this study, have been reviewed. 

Also the author’s observations were added into the description. 

 DNA has been sampled from 81 taxa, and three DNA regions, ITS, matK, and 

rpl32-trnL, were sequenced (see Chapter 2) to infer phylogenetic relationships among 

taxa.  

 

4.3. RESULTS AND DISCUSSION  

Classification of Pinguicula in this study 

Conventionally, current classification of the genus Pinguicula largely follows a 

system proposed by Casper (1966a), which depends on morphological characteristics. In 

addition, four other sections have been established by several authors (Speta and Fuchs 

1982, Zamudio and Rzedowski 1991, Luhrs 1995a, and Blanca et al. 1999), and the 
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system has also been generally accepted (e.g. Legendre 2000, Cieslak et al. 2005). 

According to this system, the genus is divided to three subgenera and a further 16 

sections as summarised in Table 4.1.  

However, phylogenetic relationships obtained from phylogenetic analyses are 

inconsistent with the morphology based classification (Cieslak et al. 2005, Shimai and 

Kondo 2007). Their data suggest that the phylogeny and geographical distributions tend 

to show agreements. In particular, all species in Mexico and Central America are likely 

monophyletic, implying rapid speciation may have led to high levels of endemism. Thus, 

the classification of Pinguicula has to be revised here according to the phylogenetic 

analysis presented in Chapter 2, in particular the ITS sequence and taking account of 

morphological features. Pinguicula can, therefore, be divided into the following nine 

major groups based on the analysis result.  

 

Clade I consists of 5 species (P. caerulea Walter, P. ionantha Godfrey, P. lutea, P. 

planifolia Chapman, and P. primuliflora Wood et Godfrey) mainly distributed in the 

coastal regions of the southeastern United States.  

 

Clade II consists of 2 species (P. crystallina and P. hirtiflora) distributed in the 
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Mediterranean regions.  

 

Clade III consists of 3 species (P. calyptrata Kunth, P. chilensis Clos, and P. antarctica 

Vahl) distributed in the Andean to Patagonian regions of South America.  

 

Clade IV consists of 3 species (P. ramosa Miyoshi, P. spathulata Ledeb., and P. villosa) 

distributed in the circumpolar regions and Eastern Asia. This clade is a sister clade of 

Clade V.  

 

Clade V consists of 17 taxa (including P. grandiflora Lam., P. macroceras Link, and P. 

vulgaris) distributed in mild to cold or alpine regions of the Northern Hemisphere.  

 

Clade VI consists of 2 taxa (P. lilacina Schlecht. et Cham. and P. sharpii Casper et 

Kondo) distributed in Mexico and Central America.  

 

Clade VII consists of 18 taxa (including P. heterophylla Bentham, P. moranensis, and P. 

oblongiloba DC.) distributed from northwestern Mexico to Central America.  
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Clade VIII consists of 16 taxa (including P. agnata Casper, P. gypsicola Brandegee, and P. 

macrophylla Kunth) mostly distributed in northeastern Mexico.  

 

Clade IX consists of 7 taxa (including P. albida Wright ex Griseb., P. benedicta Barnhart, 

and P. jackii Barnhart) confined to Cuba.  

 

The final three species (P. alpina, P. lusitanica, and P. elongata) remain unplaced. 

 

In this study, eleven sections are proposed without any subgeneric ranks based 

mostly on the ITS phylogeny. Four sections have been diverted from the previous 

sections, one section has been elevated from a subsection, three sections have been 

elevated from series, and three sections have been newly established. The newly 

established sections are the sections Caribensis distributed in Cuba and the Dominican 

Republic, Membraniformis, and Mesoamericana distributed in Mexico and the latter 

extending to Central America. The geographical distributions of the latter two sections 

are more or less overlapped each other in Mexico. However, the species in the sect. 

Membraniformis have membranaceous leaves without forming any winter rosettes, 

while the species in sect. Mesoamericana have more fleshy leaves and most of the 
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species form winter rosettes.  

Although great morphological diversities are apparently seen within the sect. 

Mesoamericana (i.e. Clade VII and Clade VIII), monophyly and genetic homogeneity of 

this section are well-agreed with absence of reproductive barrier among species: i.e., 

artificial hybrids can be easily produced among the species (per. com., Shintani). 

Therefore, the species in the two clades have been treated as a single section here. 

Several species were unable to obtain for the phylogenetic analyses, so they have been 

temporary placed into the sect. Mesoamericana. In particular, P. clivorum and P. 

greenwoodii characteristically do not form winter rosettes, while the other species in the 

clades form winter rosettes. A phylogenetic relationship between P. crenatiloba and 

other taxa is also unclear. A further examination may be required to verify the 

phylogenetic relationships of the three species.  

Cieslak et al. (2005) and Beck et al. (2008) inferred phylogenetic relationships 

in Pinguicula (42 taxa and 46 taxa respectively) using the chloroplast gene of trnK 

intron including matK. Their data have presented that the phylogeny and the 

geographical distributions as well as growth cycles are agreed. Due to their limited 

number of samples, Cuban species (P. filifolia) form a clade with Mexican species. In 

this study, 6 Cuban taxa were used for matK analysis and the data infer that Cuban 
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and some Mexican taxa are likely monophyletic. Clades in the data of rpl32-trnL were 

also basically agreed with distribution areas but a few clades include species 

geographically isolated. ITS phylogeny provided clearer relationship between clades 

and geographical distributions. Taking account of the following reasons, sectional 

delimitations will be newly proposed mainly based on the ITS phylogeny: 1) more 

samples were used for the ITS analysis, 2) most of the major clades were well-agreed 

with geographical distributions, and 3) it is normally considered that ITS is a good 

method to infer relationships at a specific rank.  

 

Classification and accepted taxa in this study 

1. Sect. Alpinae (Casper) Shimai, comb. nov.  

        1. P. alpina L. 

2. Sect. Andinae (Casper) Shimai, comb. nov.  

        2. P. antarctica Vahl 

        3. P. calyptrata Kunth 

        4. P. chilensis Clos 

        5. P. involuta Ruíz et Pavón 

        6. P. jarmilae Halda et Malina 
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3. Sect. Cardiophyllum Casper (1962) Feddes. Repert. 66, 34.  

 7. P. crystallina Smith 

 8. P. hirtiflora Tenore 

4. Sect. Caribensis Shimai, sect. nov.  

        9. P. albida Wright ex Griseb. 

       10. P. benedicta Barnhart 

       11. P. casabitoana Jiménez 

       12. P. cubensis Urquiola et Casper  

       13. P. filifolia Wright ex Griseb. 

       14. P. jackii Barnhart 

          a. P. jackii Barnhart var. jackii Barnhart 

          b. P. jackii Barnhart var. parviflora Ernst 

       15. P. jaraguana Casper 

       16. P. lignicola Barnhart 

5. Sect. Elongatae (Capser) Shimai, comb. nov.  

       17. P. elongata Benjamin 

6. Sect. Isoloba Casper (1963) Bot. Jb. 82, 330. 

    18. P. caerulea Walter  
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       19. P. ionantha Godfrey  

       20. P. lutea Walter  

       21. P. planifolia Chapman 

       22. P. primuliflora Wood et Godfrey 

   23. P. pumila Michx. 

7. Sect. Membraniformis Shimai, sect. nov.  

       24. P. crenatiloba DC. 

       25. P. lilacina Schlecht. et Cham. 

       26. P. sharpii Casper et Kondo 

       27. P. takakii Zamudio et Rzedowski 

8. Sect. Mesoamericana Shimai, sect. nov.  

       28. P. acuminata Bentham  

       29. P. agnata Casper 

       30. P. calderoniae Zamudio 

       31. P. clivorum Standley et Steyermark 

32. P. colimensis McVaugh et Mickel 

       33. P. conzattii Zamudio et van Marm 

       34. P. crassifolia Zamudio 
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       35. P. cyclosecta Casper 

       36. P. dbbertiana Speta et Fuchs 

       37. P. ehlersiae Speta et Fuchs 

       38. P. elizabethiae Zamudio 

       39. P. emarginata Zamudio et Rzedowski 

       40. P. esseriana Kirchner 

       41. P. gigantea Luhrs 

       42. P. gracilis Zamudio 

       43. P. greenwoodii Cheek 

       44. P. gypsicola Brandegee 

       45. P. hemiepiphytica Zamudio et Rzedowski 

       46. P. heterophylla Bentham 

       47. P. ibarrae Zamudio 

       48. P. immaculata Zamudio et Lux 

       49. P. kondoi Casper 

       50. P. laueana Speta et Fuchs 

       51. P. laxifolia Luhrs 

       52. P. macrophylla Kunth 
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       53. P. martinezii Zamudio 

       54. P. medusina Zamudio et Studničika 

       55. P. mesophytica Zamudio 

       56. P. mirandae Zamudio et Salinas 

       57. P. moctezumae Zamudio et Ortega 

       58. P. moranensis Kunth 

          a. P. moranensis Kunth var. moranensis Kunth 

          b. P. moranensis Kunth var. neovolcanica Zamudio 

       59. P. nivalis Luhrs et Lampard 

       60. P. oblongiloba DC. 

       61. P. orchidioides DC. 

       62. P. parvifolia Robinson 

       63. P. pilosa Luhrs, Studničika et Gluch 

       64. P. potosiensis Speta et Fuchs 

       65. P. rectifolia Speta et Fuchs 

       66. P. rotundiflora Studničika 

       67. P. utricularioides Zamudio et Rzedowski 

       68. P. zecheri Speta et Fuchs 
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9. Sect. Nana Casper (1962) Feddes. Repert. 66, 41. 

       69. P. algida Malyschev 

       70. P. ramosa Miyoshi 

       71. P. spathulata Ledeb. 

       72. P. villosa L. 

10. Sect. Pinguicula Casper (1963) Bot. Jb. 82, 327. 

       73. P. balcanica Casper 

       74. P. caussensis (Casper) Innangi, De Castro et Peruzzi 

       75. P. corsica Bernard et Gren. ex Gren. et Godr. 

       76. P. dertosensis (Cañigueral) Mateo et Crespo 

       77. P. fiorii Tammaro et Pace 

       78. P. grandiflora Lam. 

       79. P. leptoceras Reichenbach 

       80. P. longifolia Ram. ex DC. 

       81. P. macroceras Link 

       82. P. mundi Blanca, Jamilena, Ruiz-Rejón et Zamora 

       83. P. nevadensis (Lindberg) Casper 

      84. P. poldinii Steiger et Casper 
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       85. P. reichenbachiana Schindler 

       86. P. vallisneriifolia Webb 

       87. P. vallis-regiae Conti et Peruzzi 

       88. P. vulgaris L. 

11. Sect. Pumiliformis (Casper) Shimai, sect. nov.  

       89. P. lusitanica L.  

 

 

Key to section 

1. Forming hibernaculum 

  2. Hibernaculum with roots ------------------------------------------------------------ Sect. Alpinae 

  2. Hibernaculum without roots  

    3. Scape often >2; summer rosette diam. usually >3 cm across ------- Sect. Pinguicula 

    3. Scape 1; summer rosette diam. usually <3 cm across ----------------------- Sect. Nana 

1. Not forming hibernaculum  

  4. Forming winter rosette  

    5. Winter rosette w/ roots; roots elastic --------------------------------------- Sect. Elongatae  

    5. Winter rosette often w/o roots; roots fragile ---------------------- Sect. Mesoamericana   
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  4. Not forming winter rosette, i.e. homophyllous throughout the year  

    6. Flower shape often monstrous within the same individual; lower half of lips 

white, upper half of lips pale purple, throat yellow ------------ Sect. Cardiophyllum 

    6. Flower shape uniform within the same individual; colour varies among taxa  

       7. Plants often forming runners, producing plantlet at the tip ----- Sect. Andenae 

       7. Plants not forming runners 

         8. Corolla subactinomorphic w/ terete process at lower lip --------- Sect. Isoloba 

         8. Corolla shape diverse among taxa w/o terete process at lower lip 

           9. Corolla subactinomorphic, pale lilac or white, often with trapeziform 

process at lower throat ------------------------------------ Sect. Membraniformis 

           9. Corolla shape and colour diverse; leaf shape diverse 

             10. Corolla white to faintly pale lilac or pink, yellow at base of lips, 

emarginate at tip of lobes, w/ trapeziform process in lower throat 

--------------------------------------------------------------------- Sect. Pumiliformis 

             10. Morphological characters not falling above; corolla colour diverse, 

obtuse to truncate at tip of lobes, w/o trapeziform process in lower 

throat --------------------------------------------------------------- Sect. Caribensis  
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Key to species 

1. Corolla lobes ± equal in size and shape, and forming a subactinomorphic corolla 

  2. Corolla w/ hairy terete process at lower throat; lobes notched or bifid at tip 

    3. Corolla diam. often <20 mm across; rosette diam. usually <4 cm ---------- P. pumila  

    3. Corolla diam. often >20 mm across; rosette diam. usually >4 cm 

      4. Corolla yellow ----------------------------------------------------------------------------- P. lutea  

      4. Corolla bluish-purple, pale purple, or nearly white 

        5. Corolla bluish-purple w/ prominent darker veins; scape hairy at base and 

glandulous above ---------------------------------------------------------------- P. caerulea  

        5. Corolla pale purple or nearly white w/o prominent veins 

          6. Leaves frequently producing clonal plantlets near the tip --- P. primuliflora  

          6. Leaves never producing clonal plantlet 

            7. Corolla lobes emarginate at tip; leaves yellowish-green-------- P. ionantha  

            7. Corolla lobes deeply emarginate or bifid at tip; leaves reddish-yellow to 

maroon ------------------------------------------------------------------------ P. planifolia  

  2. Corolla w/ single trapezoiform process or no process in lower throat; lobes rounded 

or emarginate to shallowly emarginate at tip 

    8. Corolla w/ single trapeziform process in lower throat 
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      9. Corolla lobes emarginate or shallowly notched at tip -------------------P. lusitanica  

      9. Corolla lobes ± orbicular to obtuse at tip 

        10. Corolla white, diam. 5-8 mm across ----------------------------------------- P. sharpii  

        10. Corolla pale purple to faintly pale lilac or rarely white 

          11. Corolla diam. 5-10 mm across; leaf obovate to spatulate w/ cuneate base, 

5-16 mm long ------------------------------------------------------------------- P. takakii  

          11. Corolla diam. 10-13 mm across; leaf obovate to suborbicular, 15-35 mm 

long -------------------------------------------------------------------------------- P. lilacina 

    8. Corolla w/o trapeziform process at lower throat 

      12. Corolla white to faintly pale purple w/ prominent purple veins ---------P. kondoi  

      12. Corolla white to faintly pale purple w/o prominent veins  

        13. Corolla diam. mostly 5-12 mm across  

          14. Corolla colour diverse (white to faintly pale purple or faintly pale yellow); 

leaf filiform, <200 mm long ------------------------------------------------- P. filifolia 

          14. Corolla white; leaf broader (not filiform) 

15. Corolla lobes obovate; leaf ovate to suborbicular ------------------- P. albida 

            15. Corolla lobes oblong-ovate; leaf obovate to spatulate ---------P. jaraguana 

        13. Corolla diam. mostly >10 mm across 
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          16. Corolla lobes broadly obovate and often overlapping ---------P. rotundiflora 

          16. Corolla lobes well-divided and often not overlapping  

            17. Corolla white, pale lilac to pale purple or faintly so w/o darker spots at 

base of lobes 

              18. Corolla lobes often densely pilose entirely ------------------------- P. pilosa 

              18. Corolla lobes pilose ± only lower half  

                19. Corolla tube cylindrical w/o angle; summer leaf very large, 60-165 

mm long -------------------------------------------------------------- P. gigantea 

                19. Corolla tube cylindrical to cylindrically-conical w/ angle  

                   20. Summer leaf obovate to ligulate or suborbicular, 20-40 mm long 

----------------------------------------------------------------------- P. mirandae 

                   20. Summer leaf ovate to orbicular, 20-90 mm, w/ petiole 10-80 mm 

long  

                     21. Scape covered by glands only upper part, base of leaf often 

cordate ------------------------------------------------------P. acuminata 

                     21. Scape covered by glands entirely, base of leaf broadly cuneate 

------------------------------------------------------------------- P. conzattii 

17. Corolla white, pale lilac to pale purple or faintly so w/ darker purple or 
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reddish-purple spots at base of lobes  

22. Summer leaf obovate to ligulate ------------------------------------ P. ibarrae 

22. Summer leaf ± oblanceolate to spatulate  

23. Summer leaf margin rather flat, sometimes slightly revolute 

------------------------------------------------------------------------------- P. agnata 

23. Summer leaf margin revolute and upper surface ± convex 

------------------------------------------------------------------------ P. martinezii 

1. Corolla lobes unequal in size and shape, and forming a zygomorphic corolla  

   24. Corolla tube conical, very short and small, often inconspicuous  

     25. Corolla lobes white to pale purple w/ prominent purple veins entirely 

----------------------------------------------------------------------------------------- P. emarginata  

     25. Corolla colour diverse (white, pale purple, purple, reddish-purple etc.) but 

basically monochrome, sometimes w/ a white spot or stripes at base of lower 

lip or slightly darker veins on corolla lobes  

       26. Summer leaf linear-lanceolate 

         27. Corolla diam. 13-20 mm across, ± oblong w/ ± truncate tip ------ P. gypsicola  

         27. Corolla diam. 28-40 mm across, ± rounded ----------------------- P. moctezumae 

       26. Summer leaf diverse in shapes and sizes but mostly oblong, obovate, 
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spatulate, elliptic  

         28. Corolla white and middle lobe of lower lip much wider than laterals w/ 

emarginate tip  

           29. Upper lip very small compared w/ lower one, 1:4 to 1:6 in length 

------------------------------------------------------------------------------- P. immaculata 

           29. Upper lip slightly smaller than lower one  

             30. Lower half of lips w/ very fine purple veins ----------------------- P. gracilis 

             30. Lips w/o purple veins ----------------------------------------------------- P. nivalis 

         28. Corolla w/ colour (pale purple, purple, reddish-purple etc.)  

           31. Corolla tube dorsally compressed, 2-yellow trichome crests at base of 

lower lip ------------------------------------------------------------------ P. debbertiana 

           31. Corolla tube not compressed, w/o yellow crest at base of lower lip  

             32. Corolla lobes ± obovate or orbicular and often overlapping 

               33. Corolla lobes ± truncate and irregularly serrate and undulate at tip 

---------------------------------------------------------------------------------- P. zecheri 

               33. Corolla lobe rounded at tip 

  34. Corolla glossy, bluish-purple to purple; summer leaf usually <35 

mm long, outer margin sometimes suffused w/ maroon 
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------------------------------------------------------------------------- P. cyclosecta 

  34. Corolla pinkish-purple; summer leaf usually >35 mm long, 

yellowish-green 

    35. Summer leaf margin slightly revolute -----------------P. colimensis 

    35. Summer leaf margin only slightly involute --------P. elizabethiae  

32. Corolla lobes ± oblong to obovate or elliptic; lower lip lobes usually 

well-divided  

  36. Corolla lobes rather rectangular to cuneate w/ truncate to shallowly 

emarginate tip 

    37. Summer leaf obovate to spatulate, usually <25 mm long, thick 

-------------------------------------------------------------------------- P. ehlersiae 

    37. Summer leaf ± rounded (ovate, elliptic, oblong, cordate 

suborbicular etc.), sometimes >100 mm long  

      38. Corolla lobes often irregularly undulate at tip --------P. rectifolia 

      38. Corolla lobes entire at tip  

        39. Corolla deep reddish-purple or bluish-purple w/ white spots 

or stripes at base ----------------------------------------- P. potosiensis 

        39. Corolla colour diverse (purple, pinkish-red, reddish-purple) 



221 
 

but usually not deep colour, or entirely white ---P. moranensis 

            a. Winter rosette lenticular or acetabuliform ------------------- 

--------------------------------------------------------- var. moranensis 

            b. Winter rosette subglobose ------------------- var. neovolcanica 

              36. Corolla lobes ± oblong to suborbicular w/ rounded tip  

                40. With runners producing clonal plantlets at tip ------- P. orchidioides 

                40. Without runners  

                   41. Corolla bluish-purple; leaf <135 mm long, petiole <60 mm long 

------------------------------------------------------------------- P. macrophylla 

                     41. Corolla reddish-purple; leaf <75 mm long, petiole <40 mm long 

                       42. Winter rosette subglobose ------------------------- P. oblongiloba  

                    42. Winter rosette lenticular --------------------------P. mesophytica 

24. Corolla tube cylindrical to subcylindrical or conical and well-developed 

  43. Spur cylindrical to subcylindrical  

    44. Corolla tube dorsally compressed  

      45. Corolla diameter usually <10 mm across  

        46. Scape often bifurcate or trifurcate; corolla faintly pale purple ----- P. ramosa  

        46. Scape not bifurcate; corolla purple-------------------------------------------- P. villosa 
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      45. Corolla diameter usually >10 mm across  

        47. Corolla bluish-purple entirely, w/o white spot or gradation ------------- P. fiorii 

        47. Corolla w/ white spot or gradation, or faintly pale purple entirely  

          48. Summer leaf ± oblong-oblanceolate to liner-lanceolate, linear- 

oblanceolate  

            49. Summer leaf linear-oblanceolate, <250 mm long; with runners 

producing clonal plantlets at tip ---------------------------- P. vallisneriifolia 

            49. Summer leaf <200 mm long; w/o runners  

              50. Summer leaf narrowly oblong to oblong-oblanceolate, <200 mm long; 

lower surface of leaf very sparsely glandulous ----------------P. longifolia 

        50. Summer leaf <120 mm long; lower surface of leaf not glandulous  

          51. Summer leaf linear-lanceolate and margin rather revolute 

---------------------------------------------------------------- P. reichenbachiana  

          51. Summer leaf oblong to oblong-lanceolate and margin sometimes 

slightly involute ------------------------------------------------------- P. mundi 

    48. Summer leaf ± elliptic, oblong, ovate, or suborbicular  

      52. Corolla colour basically paler (pale purple, pale lilac, or faintly so)  

        53. Summer leaf oblong to oblong-ovate, margin irregularly undulate, 
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<75 mm long --------------------------------------------------------------- P. corsica  

        53. Summer leaf ovate to suborbicular, <50 mm long, but often much 

smaller --------------------------------------------------------------- P. nevadensis 

            52. Corolla colour basically darker (purple, reddish-purple, bluish-purple)  

              54. Lower lip w/ 6-8 white stripes at base, lobes often undulate at margin 

------------------------------------------------------------------------------ P. grandiflora 

              54. Lower lip white to paler colour at base or w/ white spot  

                55. Corolla lobes often overlapping or touching  

56. Lobes of lower lip often overlapping -------------------- P. dertosensis 

56. Lobes of lower lip often touching but usually not overlapping  

  57. Lobes of lower lip rounded at tip ------------------------ P. leptoceras 

  57. Lobes of lower lip rather truncate at tip ---------------P. balcanica 

                55. Corolla lobes often not overlapping or touching 

                  58. Corolla diameter usually <15 mm across ----------------- P. vulgaris 

                  58. Corolla diameter usually >15 mm across 

                    59. Middle lobe of lower lip ± spatulate -----------------P. vallis-regiae 

                    59. Middle lobe of lower lip ± ovate to obovate-oblong or 

suborbicular  
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                      60. Base of lower lip to throat w/ prominent purple veins 

-------------------------------------------------------------------- P. poldinii 

                      60. Base of lower lip to throat w/o prominent veins  

61. Middle lobe of lower lip ± truncate to shallowly 

emarginate at tip ---------------------------------- P. caussensis 

61. Middle lobe of lower lip ± rounded at tip ----- P. macroceras 

    44. Corolla tube not compressed  

      62. Spur obscurely continuing from thick corolla tube  

        63. Summer leaf ± elliptic to suborbicular  

          64. Middle lobe and lateral lobes of lower lip not overlapping or touching at 

base ----------------------------------------------------------------------------- P. crassifolia 

          64. Middle lobe and lateral lobes of lower lip often overlapping or touching at 

base  

            65. Corolla pink to pinkish-purple w/ white stripes at base of lower lip 

----------------------------------------------------------------------- P. hemiepiphytica 

            65. Corolla colour diverse (red, reddish-orange or reddish-pink) w/ small 

white spot or often w/o spot at base of lower lip ------------------P. laueana 

        63. Summer leaf very narrow  
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          66. Summer leaf narrowly linear-lanceolate, <260 mm long ---- P. calderoniae  

66. Summer leaf deeply concave to saccate, petiole <25 mm long 

------------------------------------------------------------------------------- P. utricularioides 

62. Super ± abruptly narrowed from corolla tube  

  67. Lower surface of leaf sparsely glandulous ----------------------------------- P. jackii 

     a. Corolla dark blue, corolla diam. 20-35 mm across ------------------- var. jackii 

     b. Corolla white to faintly pale blue, corolla diam. 18-20 mm across 

--------------------------------------------------------------------------------- var. parviflora 

        67. Lower surface of leaf not glandulous  

          68. Summer leaf very narrow or thread-like (narrowly linear-lanceolate to 

filiform)  

            69. Summer leaf often producing clonal plantlets at tip ----------P. medusina 

            69. Summer leaf not producing clonal plantlet at tip ----------P. heterophylla 

          68. Summer leaf ± broad to rounded but not too narrow  

            70. Corolla diam. often less <10 mm across  

              71. Corolla white  

                72. Corolla ± translucent white, corolla lobes notched at tip; leaf ovate 

to obovate, margin involute, <14 mm long --------------- P. crenatiloba 
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                72. Corolla lobes rounded at tip; leaf linear-lanceolate, margin 

strongly revolute, <30 mm long ------------------------- P. casabitoana 

              71. Corolla purple to faintly pale purple   

                73. Corolla purple, middle lobe of lower lip ± oblong w/o yellow spot at 

base  

74. Corolla purple w/ darker veins at base of lips, w/o yellow spot at 

base of lower lip -------------------------------------------- P. greenwoodii 

74. Corolla purple w/ yellow spot at base of lower lip -------- P. algida 

                73. Corolla faintly pale purple, middle lobe of lower lip ± suborbicular 

w/ yellow spot at base 

75. Lobes of lower lip connate to middle; leaf yellowish-green, 18-46 

mm long ----------------------------------------------------------- P. clivorum 

75. Lobes of lower lip well-divided; leaf often suffused w/ maroon, 

<20 mm long -------------------------------------------------- P. spathulata            

            70. Corolla diam. often >10 mm across  

              76. Corolla throat w/ yellow trichomes  

                77. Leaf linear-lanceolate --------------------------------------------- P. cubensis  

                77. Leaf ± oblong-elliptic to oblong-oblanceolate  
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                  78. Leaf often <20 mm long ---------------------------------------- P. lignicola 

                  78. Leaf often >20 mm long  

79. Middle lobe of lower lip ± orbicular to cuneate at tip 

-------------------------------------------------------------------- P. crystallina 

                    79. Middle lobe of lower lip ± often emarginate -----------P. hirtiflora 

              76. Corolla throat w/o yellow trichomes  

                80. Corolla colour reddish-purple to dark pink  

                   81. Leaf ovate to obovate, 10-20 mm long ------------------ P. benedicta 

                   81. Leaf elliptic to oblanceolate, 32-68 mm long ------------ P. laxifolia 

                 80. Corolla usually pale pink to pale purple 

                   82. Summer leaf w/o petiole, thick ---------------------------- P. esseriana 

                   82. Summer leaf w/ short petiole ------------------------------ P. parvifolia 

  43. Spur ± conical to saccate, often obscurely continuing from corolla tube  

    83. Corolla lobes ± emarginate to deeply notched at tip  

      84. Leaf <110 mm long, margin slightly revolute ----------------------------- P. jarmilae 

      84. Leaf <35 mm long, margin strongly involute  

        85. Leaf often suffused w/ maroon  

          86. Corolla lobes deeply notched to bifid at tip ------------------------ P. calyptrata 
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          86. Corolla lobes shallowly emarginate to emarginate ---------------- P. involuta  

        85. Leaf yellowish-green  

          87. Corolla tube w/ dark purple veins ------------------------------------ P. antarctica 

          87. Corolla tube w/o darker veins -------------------------------------------- P. chilensis  

    83. Corolla lobes rounded to truncate or rather acute at tip  

      88. Corolla white w/ yellow spots on lower lip; leaf ± ovate to oblong ------ P. alpina  

      88. Corolla white to faintly pale purple w/o yellow spots on lower lip; leaf 

linear-lanceolate ------------------------------------------------------------------ P. elongata  

 

 

Abbreviations: > = more than, < = less than, ± = more or less, w/ = with, w/o = without, 

diam. = diameter 
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Genus Pinguicula L., Sp. Pl. 1 (1753) 17. 

TYPE: Pinguicula vulgaris L. 

SYNONYMS: Brandonia Reichenbach, Isoloba Rafinesque 

DESCRIPTION: Perennial (or annual to biannual) herbs. Terrestrial, lithophytic, or 

epiphytic. Root usually not too many, filiform, short, and fragile, but occasionally 

long and elastic, often absent during dormant season. Stem very short, forming 

leaves radially. Leaf yellowish green, whitish green, or partially to entirely 

suffused with maroon, monomorphic or seasonally dimorphic, often forming basal 

rosette, diverse in shape, upper surface densely covered by very tiny glands 

secreting mucilage, usually thin but sometimes thick, margin often involute or 

occasionally revolute, winter leaf much smaller than summer one, often scale-like, 

without secreting mucilage. Winter rosette or hibernaculum formed in dimorphic- 

leaved species, winter leaf 12 to more than 100, densely imbricate. Scape 1 to more 

than 10, straight or curved, basically unbalanced, bractless, densely or sparsely 

glandulous or pilose, but rarely glabrous, terminally forming single flower. Calyx 

bilabiate, upper lip 3-lobed, lobes ± ovate, lower lip 2-lobed, lobes usually slightly 

smaller than upper ones, sometimes connate at base or entirely, often covered by 

glands. Flower diverse in colour. Corolla bilabiate, upper lip 2-lobed, lower lip 
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3-lobed, upper lip usually smaller than lower one, lips fused at base and forming 

corolla, base of lips to throat often densely covered by trichomes, lobes usually 

entire but sometimes emarginate or deeply notched at tip, tube usually 

well-developed but occasionally very short, cylindrical to conical, sometimes 

dorsally compressed, spur cylindrical to saccate. Stamen 2, located at entrance or 

inside of upper throat, externally covered by lower lip of stigma, stigma very small. 

Capsule usually globose to subglobose or ovoid, dehiscing longitudinally. Seed 

numerous (up to ca. 150), 400-1,200 μm long, diverse in shape, surface often 

reticulate texture. 

DISTRIBUTION: Eurasia excluding tropical regions, Africa (Morocco), North 

America, Caribbean, Mexico, Central America and the Andean and Patagonian 

regions of South America. 
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Sect. Alpinae (Casper) Shimai, comb. nov.   

    TYPE: Pinguicula alpina L.  

    SYNONYMS: Sect. Pionophyllum DC., Ser. Alpinae Casper 

 

1. Pinguicula alpina L., Spec. Pl. 1 (1753) 17. 

 TYPE: in Flora Lapponica 11, t. 12, f.3 (Linnaeus 1737!), (lectotype: designated by 

Blanca et Jarvis in Blanca et al. 1999). 

 SYNONYMS: P. alba Kuchl, P. albiflora Cariot et St. Lager, P. albiflora Cariot et St. 

Lager var. villosa Cariot et St. Lager, P. alpestris Persoon, P. alpina L. subsp. 

gavei Beauverd, P. alpina L. var. bimaculata Wahlenberg, P. alpina L. var. 

flavescens Steudel et Hochstetter, P. alpina L. var. lendneri Beauverd, P. alpina 

L. var. lendneri Perrier, P. alpina L. var. villosa Villars, P. auricolor Arv. Touv., P. 

brachyloba Ledebour, P. flavescens Floerke, P. gelida Schur, P. hyperborea 

Gandoger, P. lusitanica Allioni, P. pallida Turczaninov, P. purpurea Willdenow, P. 

villosa Villars 

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

dimorphic, summer leaf 5-8, yellowish-green or maroon, ovate to elliptic-oblong 

or lanceolate-oblong, margin involute, 15-60 mm long, apex rather acute, 8-20 
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mm wide, winter leaf up to 15, ovate, acute, concave, small. Hibernaculum ovoid 

with roots. Scape 1-13, glabrous or rather sparsely glandulous, 30-130 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes oblong-ovate, 2-3 mm long, lower lip 

2-lobed, lobes smaller than uppers. Flower white, 1-5 yellow spots on middle 

lobe of lower lip. Corolla bilabiate, 8-15 mm across, zygomorphic, 8-21 mm long 

including spur, upper lip 2-lobed, lobes suborbicular to ovate, lower lip 3-lobed, 

lobes larger than uppers, lateral lobes similar to uppers but oblique and larger, 

middle lobe cuneate to broadly oblong, tip truncate to shallowly emarginate, 

tube white with pale purple veins, shortly cylindrical, spur yellowish-green, 

saccate to conical, 2-5 mm long. Capsule ovoid, acute. Seed ellipsoid, 700-1,000 X 

200-160 μm. 2n = 32. (Plate 4.1). 

 PHENOLOGY: IV, V, VI, VII, VIII 

 ETYMOLOGY: alpine or native of the Alps 

 HABITAT: Various soil types (limestone, tufa, gravel, fine sand, peat, or 

sphagnum) in many wet places including open flat areas, slopes, or cliffs. 

Tolerant to various light intensities.     

 NATURAL HYBRID: X P. vulgaris (= P. X hybrida Wettstein)? 

DISTRIBUTION: Very widely distributed in Eurasia. AUSTRIA (Kärnten, 
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Niederösterreich, Oberösterreich, Salzburg, Steiermark, Tirol, Vorarlberg); 

BHUTAN (Bumthang, Lhuntse, Paro, Thimpu, Trashiyangtse); CHINA 

(Chongqing, Gansu, Guizhou, Hubei, Qinghai, Shaanxi, Sichuan, Yunnan, 

Xizang); CROATIA (Karlovac, Primorje-Gorski Kotar); ESTONIA (Harju 

maakond, Saare maakond, Tartu maakond); FINLAND (Lappi, 

Pohjois-Pohjanmaa); FRANCE (Ain, Haute-Garonne, Haute-Savoie, 

Hautes-Alpes, Hautes-Pyrénées, Isère, Pyrénées-Orientales, Savoie); 

GERMANY (Barden-Württemberg, Bayern); HUNGARY (Veszprém); INDIA 

(Arunachal Pradesh, Assam, Sikkim, Uttarakhand); ITALY (Friuli-Venezia 

Giulia, Lombardia, Piemonte, Trentino-Alto Adige, Valle d’Aosta, Veneto); 

LIECHTENSTEIN (Triesenberg); MONGOLIA (Khövsgöl); MYANMAR 

(Kachin); NEPAL (Bagmati, Dhawalagiri, Gandaki, Karnali, Kosi, Mahakali); 

NORWAY (Finnmark, Nordland, Oppland, Sør-Trøndelag, Svalbard, Troms); 

POLAND (Małopolskie); ROMANIA (Alba, Argeş, Bistriţa-Năsăud, Braşov, 

Caraş-Severin, Dâmboviţa, Maramureş, Neamţ, Prahova, Sibiu, Suceava); 

RUSSIA (Buryatia, Irkutsk, Khanty-mansi, Komi, Krasnoyarsk, Leningrad, 

Murmansk, Nenetsia, Sakha, Yamalo-Nenets); SLOVAKIA (Prešovský kraj, 

Žilinský kraj); SLOVENIA (Bled, Bloke, Bojinj, Borovnica, Bovec, Brezovica, 
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Cerklje na Gorenjskem, Cerknica, Črna na Koroškem, Dobrna, Idrija, Jesenice, 

Jezersko, Kamnik, Kranj, Kranjska Gora, Ljubljana, Nova Gorica, Radece, 

Sodražica, Solčava, Tržič, Velike Lašče, Vojnik, Železniki, Žirovnica); SPAIN 

(Huesca, Lleida, Navarra); SWEDEN (Gotland, Jämtland, Norrbotten, 

Västerbotten); SWITZERLAND (Appenzell-Innerrhoden, Bern, Fribourg, 

Genève, Graubünden, Obwalden, Schwyz, Ticino, Uri, Valais, Vaud, Zürich); 

UKRAINE (Zakarpattia Oblast); UNITED KINGDOM ([SCOTLAND] Highland). 

0-4,600 m. 

DISCUSSION: Pinguicula alpina, is very widely distributed in cold regions of 

Eurasia. The northernmost population is recorded from Svalbard. Populations 

in Scotland, locally extinct today, might have been introduced (Heslop-Harrison 

2004). Despite its wider distribution with many synonyms, P. alpina is 

morphologically uniform except the number of yellow spot(s) on the middle lobe 

of the lower lip varying from 1 to 5 depending on the strains. It is particularly 

abundant in the Alps and sometimes grows together with P. leptoceras and/or P. 

vulgaris within the same microhabitat. The white flower is hardly confused with 

other purple-flowered species during the flowering season. Without flowers, 

however, it is morphologically difficult to distinguish from the other species, but 
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P. alpina has thick, long, and elastic root systems throughout the year while P. 

leptoceras and P. vulgaris have thin, short, and fragile root systems only during 

the growth season. In southwestern China, it is occasionally misidentified as P. 

vulgaris, but it seems only P. alpina is found there. It is also locally sympatric, 

for example, with P. poldinii in northeastern Italy, and with P. villosa in 

Northern Europe. A natural hybrid with P. vulgaris (i.e. P. X hybrida) has been 

reported, but it is questionable whether or not they can produce the hybrid 

(Heslop-Harrison 2004).  
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Plate 4.1. Pinguicula alpina 
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Sect. Andinae (Casper) Shimai, comb. nov.  

    TYPE: Pinguicula calyptrata Kunth 

    SYNONYMS: Sect. Pionophyllum DC., Ser. Andinae Casper, Ser. Antarcticae 

Casper 

 

2. Pinguicula antarctica Vahl, Enum. Pl. (1805) 192. 

 TYPE: ad fretum Magellanicum (the Strait of Magellan), Commerson ex herb. 

Jussiaei s.n. (holotype: P!, isotype: MPU, K-photo ex-MPU!). 

 SYNONYMS: P. magellanica Commerson ex Franchet, P. obtusa Herb. Banks ex 

Benjamin 

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

monomorphic, 3-10, yellowish-green, oblong to ovate, margin involute, apex 

obtuse to rather acute, 10-25 mm long. 7-18 mm wide, Scape 1-2, sparsely 

glandulous, 25-200 mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong to 

ovate, 2-2.5 mm long, connate at base or to middle, lower lip 2-lobed, lobes 

slightly smaller than uppers. Flower white to faintly pale purple, dark purple 

veins at base of lobes, yellow trichomes at base of lower throat. Corolla bilabiate, 

ca. 10 mm across, zygomorphic, 8-10 mm long including spur, upper lip 2-lobed, 
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lobes orbicular with emarginate tip, lower lip 3-lobed, lobes larger than uppers, 

obovate with emarginate tip, tube white to faintly pale purple with dark purple 

veins, cylindrical to conical, spur yellow, saccate to conical, 1-3 mm long. 

Capsule subglobose. Seed narrowly ellipsoid. 2n = 16. (Plate 4.2). 

 PHENOLOGY: I, II, III, X, XII 

 ETYMOLOGY: native of the Antarctic region 

 HABITAT: Sphagnum or wet peaty soil in open grasslands, bushes or sphagnum 

bogs. Often exposed to direct sunlight. 

 DISTRIBUTIONS: ARGENTINA (Nequén, Río Negro, Tierra del Fuego); CHILE 

(IX, XII). 0-2,050 m. 

DISCUSSION: Pinguicula antarctica is found in the Patagonian regions of 

Argentina and Chile stretching down south to Tierra del Fuego. Casper (1966a) 

showed that Chiloe Island was the northernmost habitat for the species, but it 

occurs more north. It is morphologically very similar to P. chilensis and their 

distribution areas are more or less continuous and are partially overlapped each 

other causing taxonomical confusions. The morphology of vegetative parts in 

both species are very similar having monomorphic leaves and elastic root 

systems throughout the year without forming hibernacula. A main difference 
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between the two is seen on the flowers. The corolla tube of P. antarctica has dark 

purple veins, while that of P. chilensis does not have. P. antarctica is more 

frequently seen in Southern Patagonia.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.2. Pinguicula antarctica 
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3. Pinguicula calyptrata Kunth, Nov. Gen. et Sp. 2 (1817) 226. 

TYPE: Loxa, Regno Novo-Granat., Humboldt & Bonpland 3319 (holotype: P!; 

isotype: P!). 

 SYNONYMS: P. antarctica Fernández-Pérez, P. huilensis Cuatrecasas 

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

monomorphic, 5-10, maroon, sometimes yellowish-green, ovate to ovate-oblong, 

margin involute, apex obtuse to rather acute, 10-35 mm long, 7-20 mm wide. 

Runner formed underground, producing clonal plantlet at apex. Scape 1-4, 

densely glandulous, 15-180 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

ovate, 1.5-4 mm long, connate at base, lower lip 2-lobed, lobes triangular, 

smaller than uppers. Flower pale purple, purple at base of lips, yellow trichomes 

often forming two ridges at base of middle lobe. Corolla bilabiate, 10-15 mm 

across, zygomorphic, 10-15 mm long including spur, upper lip 2-lobed, lobes 

obovate, deeply notched to bifid at tip, lower lip 3-lobed, lobes larger than 

uppers, tube purple with darker veins, subcylindrical, yellow trichomes at base 

of lower throat, spur yellow, conical, 1-3.5 mm long. Capsule ovoid. Seed 

ellipsoid 450-600 X 150-240 μm. 2n = 16. (Plate 4.3). 

 PHENOLOGY: I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XII 
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 ETYMOLOGY: calyptrate (referring to the flower?) 

 HABITAT: Wet loamy, silty, or calcareous soil in slopes or on cliffs. Often exposed 

to direct sunlight.  

 DISTRIBUTION: COLOMBIA (Cauca); ECUADOR (Azuay, Carchi, Chimborazo, 

El Oro, Loja, Morona-Santiago, Napo, Pichincha, Sucumbíos, Tungurahua). 

2,100-4,160 m. 

DISCUSSION: Pinguicula calyptrata is found at the Andean regions of Colombia 

and Ecuador. The type locality mentioned as Loxa in the original description 

could be Loja, Ecuador. The species sometimes forms a large colony on wet steep 

slopes or vertical cliffs often covered by alga. It may be due to, at least partially, 

underground runners sprouting from a mother plant that produce a clonal 

plantlet at each apex. P. calyptlata is very similar to P. involuta distributed in 

Bolivia and Peru, but P. calyptrata has yellow trichomes at the base of lower lip 

while P. involuta does not. The tip of lobes is deeply emarginate in P. calyptrata 

while it is retuse to shallowly emarginate in P. involuta. P. calyptrata is locally 

abundant although it is not too frequently found.  
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Plate 4.3. Pinguicula calyptrata 
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4. Pinguicula chilensis Clos, Hist. Fis. Pol. Chile, Bot. 4 (1849 [1848?]) 365. 

 TYPE: Esta planta se cria en los pantanos de la provincial de Valdivia, en el Corral, 

cerca de Daglipulli (This plant grows in wet places of the Province of Valdivia, 

Corral, near Daglipulli), January 1835, Gay 169 (holotype: P; isotype: P!). 

 SYNONYMS: P. antarctica Donat, P. antarctica Thomsson  

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

monomorphic, 3-8, yellowish-green, oblong to ovate, margin involute, apex 

obtuse to rather acute, 12-24 mm long, 8-11 mm wide. Scape 1-2, sparsely 

glandulous, 20-180 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-lanceolate, 1.5-3 mm long, lower lip 2-lobed, lobes slightly smaller than 

uppers. Flower pale purple, white at base of lips, yellow trichomes in lower 

throat. Corolla bilabiate, zygomorphic, 9-13 mm long including spur, 8-13 mm 

across, upper lip 2-lobed, lobes obovate, notched at tip, lower lip 3-lobed, lobes 

similar to uppers but larger, tube pale purple, cylindrical, spur yellow, conical, 

2-3 mm long. Capsule ovoid. Seed narrowly ellipsoid, 700-930 X 190-250 μm. 2n 

= 16. (Plate 4.4). 

 PHENOLOGY: I, II 

 ETYMOLOGY: native of Chile 
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HABITAT: Wet fine sand or sphagnum in open grasslands or slopes. Often exposed 

to direct sunlight.  

 DISTRIBUTION: ARGENTINA (Neuquén, Río Negro); CHILE (IX, X, XIV). 

700-2,500 m. 

DISCUSSION: Pinguicula chilensis is distributed in the northern part of 

Patagonia, in Chile and Argentina. The vegetative parts of P. chilensis and P. 

antarctica are very similar and they can be hardly identifiable without flowers. 

Moreover, their distribution areas are partially overlapped each other in 

northern Patagonia. The differences between the two species are summarised in 

P. antarctica (species number 2). It seems that the population density at each 

microhabitat is relatively small and sparse. 
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Plate 4.4. Pinguicula chilensis 
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5. Pinguicula involuta Ruíz et Pavón, Fl. Peruv. et Chil. 1 (1798) 20. 

 TYPE: PERU. in altis frigidis et humidis Pillao, et Panamo Huassahuassi, inter 

Muscos (in high cold and moist Pillao, and Panao Huassahuassi, among mosses) 

Ruíz et Pavón; Pavón 93361 (type status unknown: A!, BM!, GH, K-photo 

ex-MPU!, MPU), ex herb Pavón s.n. (possible isotype: FI!). 

 SYNONYM: P. macrostyla Benjamin 

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

monomorphic, 4-12, yellowish-green or maroon, ovate-oblong, margin involute, 

apex obtuse to rather acute, 8-30 mm long, 4-17 mm wide. Scape 1-4, densely 

glandulous, 35-100 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-ovate, 1-2 mm long, lower lip 2-lobed, lobes similar to uppers. Flower 

faintly pale purple to pale purple, base of lips slightly darker. Corolla bilabiate, 

8-12 mm across, zygomorphic, 11-14 mm long including spur, upper lip 2-lobed, 

lobes subquadrate to subrectangular, tip shallowly emarginate to emarginate, 

lower lip 3-lobed, lobes obovate to subrectangular, tip shallowly notched, tube 

pale purple with darker veins, conical, spur pale yellow, subcylindrical, 2.5-4.5 

mm long. Capsule subglobose. Seed ellipsoid. (Plate 4.5). 

 PHENOLOGY: I, III, V, VI, VII, VIII, IX, X, XI, XII 
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 EPITHET: involute, rolled inward (referring to the leaf) 

HABITAT: Wet calcareous sandstone in steep slopes or on cliffs. Tolerant to 

various light intensities.  

 DISTRIBUTION: BOLIVIA (Cochabamba, La Paz); PERU (Amazonas, Cuzco, 

Huánuco, Lambayeque, Pasco, Piura, San Martín). 2,542-4,267 m. 

DISCUSSION: Pinguicula involuta is confined to the Andean regions of Bolivia 

and Peru. The species is morphologically very similar to P. calyptrata, 

distributed in Colombia and Ecuador. The differences between the two species 

are discussed in P. calyptrata (species number 3). As far as known, the 

distribution areas of the two species are not overlapped. P. involuta also 

produces runners forming a clonal plantlet at the apex as P. calyptrata does. The 

collection records of the P. involuta are much sparse and less frequent, possibly 

because of higher elevations with extremely limited means of access to the 

locality. Little information regarding the ecology and current status at the 

habitat for the species is available. A review will be needed for the populations 

in northern Peru. 
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Plate 4.5. Pinguicula involuta 
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6. Pinguicula jarmilae Halda et Malina, Acta Mus. Richnov., Sect. Nat. 14 (2007) 110. 

 TYPE: BOLIVIA. department Chuquisaca: saxetum verrticalium humidum prope 

urbi Nuevo Mundo at 1750 m supra mare (department of Chuquisaca: wet 

vertical rocks above Nuevo Mundo at altitude 1,750 m above sea level), 20 

November 2007, Halda 11972 (holotype: PR). 

 SYNONYM: P. chuquisacensis Beck, Fleischm. et Borsch 

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

monomorphic, 4-15, yellowish-green, oblong-ovate, base narrowly cuneate, 

margin irregularly undulate and slightly revolute, apex obtuse, 20-110 mm long, 

8-30 mm wide. Runner formed underground, producing clonal plantlet at apex. 

Scape 1-5, densely glandulous, 30-110 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes ovate, ca. 2 mm long, connate at base, lower lip 2-lobed, lobes 

smaller than uppers. Flower white to faintly pale lilac. Corolla bilabiate, 8-12 

mm across, zygomorphic, 8-15 mm long including spur, upper lip 2-lobed, lobes 

obovate-oblong, tip notched to bifid, lower lip 3-lobed, lobes similar to uppers but 

larger, tube faintly pale yellowish-green with darker veins, cylindrical, spur 

yellowish-green, narrowly conical to conical, 1-3 mm long. Capsule subglobose. 

Seed narrowly ellipsoid, 480-580 X 110-200 μm. (Plate 4.6). 
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 PHENOLOGY: VIII, XI 

 ETYMOLOGY: dedicated to Jarmila Haldova (wife of Josef J. Halda, one of the 

authors who described this species) 

 HABITAT: Seasonally wet sandstone cliffs at a roadside. Tolerant to low light 

intensity.    

 DISTRIBUTION: BOLIVIA. Chuquisaca, known only from Nuevo Mundo. 

1,750-2,518 m. 

DISCUSSION: Pinguicula jarmilae is known only from the Nuevo Mundo Valley 

(ca. 100 km east of Sucre) in the Department of Chuquisaca, Bolivia. Herbarium 

specimens have been collected repeatedly at the area since 1995. It is unclear all 

of them were collected at the same locality, but Beck et al. (2008) reported that 

the different altitudinal ranges (1,750-2,518 m) indicated on each herbarium 

label could be attributed to the accuracy of GPS data. It was described as P. 

jarmilae by Halda et al. (2007) but it was almost simultaneously described as P. 

chuquisacensis by Beck et al. (2008). Due to an earlier published date, P. 

jarmilae is adopted for a valid scientific name here. Close relationships between 

the species and P. calyptrata, and P. involuta have been suggested by Beck et al. 

(2008) but P. jarmilae characteristically has a whitish flower and longer leaves. 
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So far, it is known only in Nuevo Mundo. Urgent actions may be necessary for 

the conservation of the species.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.6. Pinguicula jarmilae 
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Sect. Cardiophyllum Casper (1962) Feddes. Repert. 66, 34.  

    TYPE: Pinguicula hirtiflora Tenore  

    SYNONYM: Sect. Pionophyllum DC. 

 

7. Pinguicula crystallina Smith, Flora Graeca 1 (1806) 8. 

 TYPE: in rivulis prope vicum Camandriae in insulâ Cypro (stream near the village 

of Camandriae in the Island of Cyprus), 1787, Bauer s.n. (holotype: OXF!; 

isotype: BM?). 

 SYNONYM: P. habilii Yıldırım, Şenol et Pirhan 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 6-9, yellowish-green, oblong-elliptic to ovate-elliptic, but 

occasionally linear-lanceolate, margin irregularly involute, apex obtuse, 20-100 

mm long, 10-20 mm wide. Scape 1-6, densely glandulous, 35-180 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes broadly ligulate, 2-3 mm long, lower lip lobe 

not divided, broadly obovate, tip obtuse to emarginate. Flower often monstrous, 

pale purple, white at lower half of lips, or rarely entirely white, yellow trichomes 

in throat. Corolla bilabiate, 8-15 mm across, zygomorphic, 10-20 mm long 

including spur, upper lip 2-lobed, lobes suborbicular to ovate or triangular, lower 
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lip 3-lobed, lobes larger than uppers, lateral lobes obliquely quadratus to 

cuneate, obovate or triangular, middle lobe wider than laterals, tip obtuse to 

truncate or shallowly emarginate, tube yellowish-green, conical, spur 

yellowish-green, cylindrical, 3-10 mm long, sometimes incurved. Capsule 

globose. Seed narrowly ellipsoid, 800-990 X 240-340 μm. 2n = 24, 28. (Plate 4.7). 

 PHENOLOGY: IV, V, VI, VII, VIII, IX 

 ETYMOLOGY: crystalline (referring to the shiny leaf) 

HABITAT: Wet calcareous sand, sandstone, or serpentine in slopes or on cliffs 

(often vertical or overhanging). Tolerant to various light intensities. 

 DISTRIBUTION: CYPRUS (Limassol, Nicosia); TURKEY (Adana, Antalya, 

Burdur, Denizli, Hatay, Isparta, Kütahya, Muğla, Uşak). 85-2,100 m. 

DISCUSSION: Pinguicula crystallina is distributed in Cyprus and Anatolia. The 

species is often considered to be endemic to the Tróodos Mountains in Cyprus, 

but it also occurs in Anatolia. It is morphologically very similar to P. hirtiflora, 

though the two species are geographically isolated from each other. Because of 

their morphological diversities, particularly shapes of corolla lobes, it is 

sometimes difficult to distinguish them. In general, the tip of the lower lip lobes 

in P. crystallina is rounded to truncate, or very shallowly emarginate, while that 
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of P. hirtiflora is often emarginate. A clear difference between the two was seen 

in DNA sequences. Although the distribution of P. crystallina is very restricted, 

a number of plants often form large colonies on wet rock walls or open 

grasslands. The type locality “Camandriae (also spelled as Comandriae, 

Commandaria etc.)” in Cyprus was annotated possibly as “Kato Amiandos” (a 

village located at the eastern slope of the mountains) by Taylor (1985), but 

Comandriae is a region on the southern slope of the mountain. 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.7. Pinguicula crystallina 
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8. Pinguicula hirtiflora Tenore, Fl. Nap. 3 (1811) 18. 

 TYPE: M.te della Cava de Castellammare, all’Acqua Santa, s.d., Tenore (lectotype: 

NAP!, designated by Peruzzi et al. 2004). 

 SYNONYMS: P. albanica Griseb., P. crystallina Smith subsp. hirtiflora (Tenore) 

Strid, P. hirtiflora Tenore subsp. megaspilaea Nyman, P. hirtiflora Tenore var. 

decipiens Bornmüller, P. hirtiflora Tenore var. euboea Beauverd et Topali, P. 

hirtiflora Tenore var. gionae Contandriopoulos et Quézel, P. hirtiflora Tenore var. 

louisii (Markgr.) Ernst, P. hirtiflora Tenore var. megaspilaea (Boiss. et Heldr.) 

Schindler, P. hirtiflora Tenore f. pallida Casper, P. laeta Pantocsek, P. lavalvae 

Innangi et Izzo, P. louisii Markg., P. megaspilaea Boiss. et Herder., P. vulgaris 

Petangna, P. vulgaris L. var. hirtiflora Cesati, Passerini et Gibelli 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 6-9, yellowish-green, elliptic-oblong to obovate-oblong, margin 

slightly involute or revolute, apex obtuse, 20-80 (or up to 120) mm long, 10-35 

mm wide. Scape 1-7, densely glandulous, 35-145 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes spatulate, ca. 2 mm long, lower lip 2-lobed, lobes smaller 

than uppers. Flower often monstrous, pale purple, white at lower half of lips, 

often with dark purple veins at base of upper lobes, yellow trichomes in throat. 
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Corolla bilabiate, 6-20 mm across, zygomorphic, 13-32 mm long including spur, 

upper lip 2-lobed, lobes ovate to oblong, tip obtuse to truncate or emarginate, 

lower lip 3-lobed, lobes larger than uppers, oblong-ovate to subquadrate or 

rather cuneate, tip truncate to retuse or emarginate, tube yellowish-green, 

conical, spur yellowish-green, cylindrical, 5-18 mm long. Capsule globose. Seed 

narrowly ellipsoid, 700-1,020 X 210-340 μm. 2n = 16, 24, 27, 28, 32, 48, 56. (Plate 

4.8). 

 PHENOLOGY: III, IV, V, VI, VII, VIII, IX, X, XI 

 ETYMOLOGY: hairy-flowered 

 HABITAT: Wet calcareous sandstone or limestone in slopes or on cliffs (often 

vertical or overhanging). Tolerant to various light intensities. 

 DISTRIBUTION: ALBANIA (Berat, Dibër, Durrës, Elbasan, Korçë, Kukës, 

Shkodrës, Tiranë, Vlorë); BOSNIA AND HERZEGOVINA (Republika Srpska); 

FRANCE (Alpes-Maritimes); GREECE (Achaïa, Árta, Évia, Évritanía, Fokída, 

Grevená, Ioánina, Kardítsa, Korinthia, Messinia, Pieriá, Tríkala, Viotia); ITALY 

(Calabria, Campania); KOSOVO (Deçan, Gjakovë); MACEDONIA (Bitola).  

0-2,341 m. 

DISCUSSION: Pinguicula hirtiflora is widely distributed from France, Italy (the      
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lectotype locality is located in the Region of Campania) to the former Yugoslavian 

countries and Greece. The species often bears abnormal flowers, e.g. having very 

small corolla lobes, a 1-lobed or 3-lobed upper lip, or two or more spurs. It is 

sometimes treated as a subspecies of P. crystallina (e.g. Strid and Tan 1991), but 

see P. hirtiflora (species number 8) for the differences between the two. Some 

intraspecific taxa have been recognised such as P. hirtiflora var. louisii, the former 

Yugoslavian populations sometimes having non-emarginate corolla lobes and a 

longer spur (Ernst 1961), P. hirtiflora var. gionae, Greek populations with longer 

leaves up to ca. 80 mm long (Contandriopoulos and Quézel 1974), P. hirtiflora var. 

megaspilaea, Peloponnesian populations having much longer leaves up to ca. 120 

mm long (Boissier 1879), and P. hiriflora f. pallida, Albanian populations having 

white flowers (Casper 1962a, 1966a), but those have not been regarded in this 

work taking account for its morphological variability within each population or 

region although a further study is necessary for the group. P. hirtiflora often forms 

large colonies on wet limestone rocks or slopes at a microhabitat and locally 

abundant though the microhabitat often tends to be very small. 
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Plate 4.8. Pinguicula hirtiflora 
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Sect. Caribensis Shimai, sect. nov.  

    TYPUS: Pinguicula albida Wright ex Griseb. 

    DESCRIPTO: Herba perennis. Radicibus filiformibus. Rhizoma nimis brevis. 

Terrestris, epipetrica vel epiphytica. Folia monomorpha, 1 ad numerosa, 

albido-viridis ad flavo-viridis vel purpurea, filiformis ad suborbiculata, usque ad 

200 mm longa. Scapi 1-6, usque ad 230 mm longi, glandulis. Calyx bilabiatus, 

labium superum trilobum, lobis lanceolatis ad ovatis vel ellipticis, 2-3 mm longis, 

labium inferum bilobum, paulum minor. Corolla albida ad caerulea vel 

rubro-purpurea, bilabiata, usque ad 35 mm lata, usque ad 40 mm longa (calcare 

incluso), labium superum bilobum, lobis oblongis ad obovatis vel orbicularis, 

labium inferum trilobum, lobis diversus, tubus cylindricus ad conicus, calcar 

cylindricum ad subcylindricum, 2-7 mm longum. 

    DISTRIBUTIO: CUBA; CIV. SANTO DOMINGO 

 

    TYPE: Pinguicula albida Wright ex Griseb.     

    SYNONYMS: Sect. Discoradix Casper, Sect. Pionophyllum Ernst, Subsect. 

Homophylliformis Casper, Ser. Albidae Casper  

    DESCRIPTION: Perennial herb. Roots filiform. Stem very short. Terrestrial to 
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lithophytic or epiphytic. Leaf monomorphic, 1 to numerous, whitish-green to 

yellowish-green or maroon, filiform to suborbicular, up to 200 mm long. Scape 

1-6, up to 230 mm long glandulous. Calyx bilabiate, upper 3-lobed, lobes 

lanceolate to ovate or elliptic, 2-3 mm long, lower 2-lobed, lobes slightly smaller 

than upper. Flower white to dark blue or reddish-purple. Corolla bilabiate, up to 

35 mm across, up to 40 mm long including spur, upper-lip 2-lobed, oblong to 

obovate or suborbicular, lower-lip 3-lobed, lobes diverse, tube cylindrical to 

conical, spur cylindrical to subcylindrical, 2-7 mm long. 

    DISTRIBUTION: CUBA; DOMINICAN REPUBLIC 

 

9. Pinguicula albida Wright ex Griseb., Cat. Pl. Cub. (1866) 162. 

TYPE: CUBA. Occ. Grisebach 561, (holotype: GOET!; isotypes Wright 2885 ex 

Griseb. 561: BM!, BP!, K (destroyed in March 1943 while on loan to Berlin), 

IEB-photo ex-NY!, LE!, MO!, NY!, US!, WU!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 4-12, whitish-green, ovate to suborbicular, margin narrowly 

involute, apex obtuse, 10-45 mm long, 5-35 mm wide. Scape 1-4, sparsely 

glandulous, 50-200 mm long, often falling down and parallel to the ground. 
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Calyx bilabiate, upper lip 3-lobed, lobes ovate, ca. 2 mm long, connate to middle, 

lower lip 2-lobed, lobes oblong, connate at base. Flower white, yellow trichomes 

in throat. Corolla bilabiate, 6-8 mm across, subactinomorphic, 7-15 mm long 

including spur, upper lip 2-lobed, lobes obovate, lower lip 3-lobed, lobes only 

slightly larger than uppers, tube yellow with reddish veins, subcylindrical to 

conical, angled at below meddle, spur yellow, subcylindrical, 2-3 mm long. 

Capsule ovoid. Seed ellipsoid, 400-530 X 200-250 μm. 2n = 16. (Plate 4.9). 

 PHENOLOGY: I, II, III, VI, VII, X, XI, XII 

ETYMOLOGY: whitish (referring to the flower) 

HABITAT: Somewhat wet sandy soil in bush or open palm forest margins. Low 

light intensity. 

DISTRIBUTION: CUBA (Pinar del Río). 0-400 m. 

DISCUSSION: Pinguicula albida is endemic to the Province of Pinar del Río, Cuba. 

The species is often found under juvenile palm trees of Acoelorraphe wrightii, 

providing shade over the microhabitat of P. albida. A very thin, thread-like 

flower scape elongates up to 200 mm and often falls parallel to the ground. It 

seems that the number of plants in each microhabitat is relatively small and the 

population density is rather sparse. This plant is probably biannual, so that 
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regular seed propagations at the habitat may be necessary although pollination 

seems to be not always successful. It is morphologically very similar to P. 

jaraguana, endemic to the Province of Holguín, Cuba, but their geographical 

distributions are apparently isolated from each other. 
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Plate 4.9. Pinguicula albida 
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10. Pinguicula benedicta Barnhart, Mem. Torrey Bot. Club 16 (1910) 110. 

 TYPE: CUBA. Oriente, trail, Camp La Barga to Camp San Benito, 23 February 

1910, Shafer 4025 (holotype?: A!). 

SYNONYMS: P. bissei Casper, P. caryophyllacea Casper, P. infundibuliformis 

Casper, P. lippoldii Casper, P. toldensis Casper 

 DESCRIPTION: Variable species. Perennial herb. Root filiform, elastic. Stem very 

short. Leaf monomorphic, 3-8, yellowish-green or maroon, obovate to ovate, 

margin often slightly involute, apex obtuse to rather acute, 10-20 mm long, 8-13 

mm wide. Scape 1, glabrous or densely glandulous, 50-140 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes ovate, ca. 2 mm long, lower lip 2-lobed, lobes 

slightly smaller than uppers. Flower reddish-purple to pink or sometimes white. 

Corolla bilabiate, 12-18 mm across, zygomorphic, 12-20 mm long including spur, 

upper lip 2-lobed, lobes oblong to obovate or suborbicular, lower lip 3-lobed, lobes 

larger then uppers, tip rounded to truncate, tube purple, cylindrical to conical, 

spur purple, cylindrical, pendulous to incurved, 4-6 mm long. Capsule globose. 

Seed ellipsoid, 490-550 X 250-280 μm. 2n = 18. (Plate 4.10). 

 PHENOLOGY: I, II, III, VI, XI 

 ETYMOLOGY: prized 
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 HABITAT: Wet loamy or silty soil in slopes or serpentine cliffs along riversides. 

Tolerant to various light intensities. 

 DISTRIBUTION: CUBA (Guantánamo, Holguín, Santiago de Cuba). 155-1,000 m. 

DISCUSSION: Pinguicula benedicta is endemic to the Provinces of Holguín, 

Guantánamo, and Santiago de Cuba (the Province of Oriente has been split into 

6 smaller provinces since 1976); the holotype locality is likely located in 

Alejandro de Humboldt National Park in the Province of Holguín today. This 

species is morphologically very variable. Different shapes of corolla lobes and 

corolla colours are seen even within the same microhabitat. Some recently 

described species from eastern Cuba, such as P. infundibuliformis (Casper 2003), 

P. bissei and P. caryophyllacea (Casper 2004), P. lippoldii and P. toldensis 

(Casper 2007) are likely synonymous with P. benedicta. Therefore, those are 

reasonably considered as conspecific and treated as such here. P. benedicta is 

easily distinguished from other Cuban species particularly by flower colour. The 

species is often found on wet slopes along rivers or streams but it seems that the 

number of plants at each locality is relatively small.  
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Plate 4.10. Pinguicula benedicta 
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11. Pinguicula casabitoana Jiménez, Rhodora 62 (1960) 238. 

 TYPE: DOMINICAN REPUBLIC. Alto de Casabito, Province of La Vega, 1400 m, 

17 July 1955, Jiménez 3029 (holotype: unknown; isotypes: JE!).  

SYNONYM: P. cladophila Ernst 

 DESCRIPTION: Epiphyte. Perennial herb. Root filiform, elastic. Stem very short. 

Leaf monomorphic, 15-40, yellowish-green, linear-lanceolate, margin strongly 

revolute, apex rather acute, 25-30 mm long, 3-4 mm wide. Scape 1 or more, 

densely glandulous, 25-50 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

lanceolate, ca. 3 mm long, connate to middle, lower lip 2-lobed, lobes broadly 

ovate, slightly smaller than uppers. Flower white, yellow trichomes in throat. 

Corolla bilabiate, 7-9 mm across, zygomorphic, 8-15 mm long including spur, 

upper lip 2-lobed, lobes suborbicular, lower lip 3-lobed, lobes suborbicular, larger 

than uppers, tube faintly pale yellow, shortly cylindrical, spur faintly pale yellow, 

subcylindrical to conical, 1-2 mm long. Capsule subglobose. Seed 

fusiform-ellipsoid. (Plate 4.11). 

 PHENOLOGY: V, XI 

 ETYMOLOGY: native of Alto de Casabito 

HABITAT: Epiphytic on dry twigs or stems of different trees growing in wet places. 



279 
 

Low light intensity.  

DISTRIBUTION: DOMINICAN REPUBLEC (La Vega, Monseñor Nouel, Peravia, 

San Juan). 800-2,075 m. 

DISCUSSION: Pinguicula casabitoana is endemic to mountain regions in the 

Dominican Republic. This species is an epiphyte growing directly on stems and 

twigs of shrubs or small trees, but the ecology is still poorly known. As Casper 

(1987) suggested, it is morphologically similar to Cuban P. lignicola, but P. 

casabitoana has much narrower leaves and smaller flowers than P. lignicola. 

Also, geographical distribution areas are isolated from each other. Some 

literatures (e.g. Casper 1966a, Ernst 1961) treat this species as P. cladophila, 

but it is synonymous with P. casabitoana. Current status of the species is poorly 

known, but it is likely that the species migrates from one to another within the 

same ecological area. The population number seems to be small and it has been 

only occasionally found.  
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Plate 4.11. Pinguicula casabitoana 
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12. Pinguicula cubensis Urquiola et Casper, Willdenowia 33 (2003) 170. 

 TYPE: CUBA. Pinar del Río, La Palma, Sierra de Cajálbana, ladera sur, salto de 

agua cerca de la cima (Pinar del Río: La Palma, south-facing slope of the Sierra 

de Cajálbana, waterfall near the summit), 23 June 2001, Stenzel & Márquez 

1129 (holotype: JE!; isotypes: HAJB, HPPR). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 6-11, yellowish-green, subelect, linear-lanceolate to 

oblong-lanceolate, margin revolute, apex rather acute, 38-75 mm long, 2-11 mm 

wide. Scape 1-4, sparsely glandulous, 90-200 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong to elliptic, ca. 2 mm long, lower lip 2-lobed, lobes smaller 

than uppers, connate at base or to near tips. Flower white, yellow trichomes in 

throat. Corolla bilabiate, 7-15 mm across, zygomorphic, 9-15 mm long including 

spur, upper lip 2-lobed, lobes oblong, lower lip 3-lobed, lobes similar to uppers 

but slightly larger, tube yellow with reddish veins, cylindrical, acutely angled at 

middle, spur yellow, saccate to shortly cylindrical, 2-3 mm long. Capsule ovoid to 

subglobose. Seed ellipsoid, 450-650 X 210-300 μm. (Plate 4.12). 

 PHENOLOGY: VI 

 ETYMOLOGY: native of Cuba 
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 HABITAT: Wet serpentine rock walls covered by algae. Exposed to direct sunlight.  

DISTRIBUTION: CUBA (Pinar del Río). Known only from the type locality. 220 m. 

DISCUSSION: Pinguicula cubensis is endemic to the Cajálbana Mountains in the 

Province of Pinar del Río, Cuba. It has been hitherto recorded only from wet 

serpentine rock walls covered by algae at an altitude of 220 m in the southern 

slope of the mountains. It is morphologically somewhat similar to P. filifolia, 

found in the coastal regions of Pinar del Río and Isla de la Juventud but P. 

cubensis has broader leaves than P. filifolia. Since the description by Casper and 

Urquiola (2003), no observation has been reported for the species. The number 

of population at the habitat is relatively small and the species certainly faces to 

extinction due to environmental stresses and/or climate changes. 
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Plate 4.12. Pinguicula cubensis 
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13. Pinguicula filifolia Wright ex Griseb., Cat. Pl. Cub. (1866) 162. 

 TYPE: CUBA. occ. Grisebach 560 (holotype: GOET!; isotypes Wright 2886 ex 

Griseb. 560: BM!, IEB-photo ex-NY!, K (destroyed in March 1943 while on loan 

to Berlin), LE!, MO!, NY!, P!, US!. 

SYNONYM: P. filifolia Wright ex Griseb. subsp. alba Dominguez, Panfet et 

Miranda 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short, often 

caespitose. Leaf monomorphic, 7-20, yellowish-green, elect, filiform, margin 

slightly revolute, apex acute, 60-200 mm long, up to 1 mm wide, base oblong to 

lanceolate. Scape 1-6, densely glandulous, 90-230 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes obovate-oblong to linear oblong, ca. 2 mm long, lower lip 

2-lobed, lobes smaller than uppers. Flower white to faintly pale purple or pale 

yellow, yellow trichomes in throat. Corolla bilabiate, 6-12 mm across, 

subactinomorphic, 12-18 mm long including spur, upper lip 2-lobed, lobes 

oblong-obovate, lower lip 3-lobed, lobes similar to uppers, middle lobe only 

slightly larger than laterals, tube yellow with reddish veins, cylindrical, 

sometimes angled at middle, spur yellow, cylindrical, 3-5 mm long. Capsule 

subglobose. Seed unknown. 2n = 18. (Plate 4.13). 
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 PHENOLOGY: I, II, III, IV, VIII, X, XI, XII 

 ETYMOLOGY: slender-leaved or having thread-like leaf  

 HABITAT: Wet fine sands in bare lands or pond margins. Exposed to direct   

sunlight. 

 DISTRIBUTION: CUBA (Isla de la Juventud, Pinar del Río). near sea level. 

DISCUSSION: Pinguicula filifolia is an endemic species to the Province of Pinar 

del Río and the Isla de la Juventud (formerly called as Isla de Pinos), Cuba. 

Although the distribution area is restricted, a number of the plants often form 

large colonies in wet sandy soils near the coast. Also a single plant often 

produces many vegetative buds at the base to form a large clump. The plant may 

totally disappear during a drought season at the microhabitat, but the seed 

scattered onto the soil will germinate in the next wet season and regenerate the 

colony. Different flower colours such as white, faintly pale purple or pale yellow 

have been reported, but the thread-like leaf is apparently characteristic within 

the genus. The species is locally abundant. 
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Plate 4.13. Pinguicula filifolia 
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14. Pinguicula jackii Barnhart 

a. Pinguicula jackii Barnhart var. jackii Barnhart, Addisonia 15 (1930) 61. 

 TYPE: CUBA. on the face of perpendicular rock with north exposure, at above 

2500 feet (ca. 760 m) altitude at Las Lagunas, Buenos Aires, province of Santa 

Clara, 5 December 1928, Jack 6794 (holotype: US!).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-16, yellowish-green, obovate to suborbicular, base cuneate, 

margin narrowly involute, apex obtuse, 27-100 mm long, 18-50 mm wide, lower 

surface sparsely glandulous. Scape 1-6, densely glandulous, 40-120 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes elliptic, ca. 3 mm long, lower lip 2-lobed, 

lobes similar to uppers. Flower dark blue, fading gradually to pale blue. Corolla 

bilabiate, 20-35 mm across, zygomorphic, 25-40 mm long including spur, upper 

lip 2-lobed, lobes ovate to oblong-ovate, lower lip 3-lobed, lobes similar to uppers 

but slightly larger, middle lobe wider, tube pale blue with darker veins, conical, 

spur faintly pale blue, cylindrical 5-7 mm long. Capsule globose. Seed globose, 

450-520 X 390-420 μm. (Plate 4.14). 

 PHENOLOGY: II, III, V, VII, VIII, XII 

ETYMOLOGY: dedicated to John George Jack, at the Arnold Arboretum, who first 
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collected this species 

HABITAT: Calcareous sandstone cliffs (often vertical or overhanging). Low light 

intensity. 

 DISTRIBUTION: CUBA (Cienfuegos). 700-914 m.  

DISCUSSION: Pinguicula jackii var. jackii is an extremely rare endemic species to 

Cuba. It was first collected by John G. Jack, of the Arnold Arboretum, in 

December 1928. The holotype locality of the Province of Santa Clara (or Las 

Villas) has been split into 3 smaller provinces since 1976 and it is located in the 

Province of Cienfuegos at present. It is morphologically similar, particularly 

vegetative parts, to P. albida, but can be distinguished by having a larger rosette, 

glands also on the lower surface of the leaves, and a much larger corolla. P. jackii 

var. jackii has characteristically dark blue flowers, rare in the genus, but the 

colour fades and the corolla diameter increases day by day after anthesis. 

Current localities known today are only a few with very limited population 

numbers at each microhabitat and those are highly restricted to south of the 

Pico de San Juan, in the far east of the Province of Cienfuegos It occurs on 

relatively dry (or seasonally wet?) lime-sandstone vertical walls in rather dark 

forests.  
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 b. Pinguicula jackii Barnhart var. parviflora Ernst, Bot. Jahrb. 80 (1961) 168. 

 TYPE: CUBA. Santa Clara (neotype: S!, near El Naranjo, 900 m, 18 July 1958, 

Webster et al. 205, designated here). 

 SYNONYM: Pinguicula lithophytica Panfet-Valdés et Temple  

 DESCRIPTION: Leaf identical with that of P. jackii var. jackii. Flower white, 

sometimes faintly pale purple at tip of corolla lobes, yellow in throat. Corolla 

bilabiate, 18-20 mm across, zygomorphic, 10-18 mm long including spur, upper 

lip 2-lobed, lobes broadly obovate, lower lip 3-lobed, lobes similar to uppers but 

slightly larger, tube yellow with reddish veins, subcylindrical, spur yellow with 

reddish veins, cylindrical, 5-8 mm long. 

 PHENOLOGY: VII 

 ETYMOLOGY: small-flowered 

 DISTRIBUTION: CUBA (Cienfuegos). 800-900 m. 

DISCUSSION: Pinguicula jackii var. parviflora was described by Ernst (1961) as 

having a smaller corolla in comparison to P. jackii var. jackii. It also differs from 

P. jackii var. jackii as having thicker yellow spur and the colouration of corolla 

lobes which is nearly white or sometimes only faintly pale purple at the tip. 

Otherwise, the vegetative morphologies are identical between the two varieties. 
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P. lithophytica, described by Panfet-Valdés and Temple (2008) based on the 

material collected at Los Tornos, San Blas in the Province of Cienfuegos, is likely 

synonymous with P. jackii var. parviflora. The distribution area of this variety, 

restricted to the far eastern side of the Province of Cienfuegos, is exactly 

sympatric with that of P. jackii var. jackii although they may not occur together 

at the same microhabitat. Only a few localities have been known within a very 

small area and the number of plants at each habitat is extremely limited. 
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Plate 4.14. Pinguicula jackii 
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15. Pinguicula jaraguana Casper, Haussknechtia 9 (2003) 141. 

 TYPE: CUBA. Prov. Holguín: Mun. Moa, Arroyo Jaragua, ~74o52’ W ~20o25’ N, 25 

February 1979, Bisse, Lepper, Köhler, Diaz, Gutierrez, Dietrich, Rändel, 

Schaarschmidt, Herrera & Miklos PFC-39913 (holotype: JE!; isotypes: B!, 

HAJB). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 6-12, whitish-green, obovate to spatulate, margin narrowly 

involute, apex obtuse, base cuneate, 20-40 mm long, 8-12 mm wide. Scape 1-4, 

sparsely glandulous, 70-150 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong, 2-3 mm long, lower lip 2-lobed, lobes smaller than uppers. Flower white, 

yellow trichomes in throat. Corolla bilabiate, 6-10 mm across, subactinomorphic, 

up to 18 mm long including spur, upper lip 2-lobed, lobes oblong-ovate, lower lip 

3-lobed, lobes only slightly larger than uppers, tube yellow with reddish veins, 

cylindrical, angled at base, spur yellow, cylindrical to saccate, 1-3 mm long. 

Capsule ovoid. Seed unknown. (Plate 4.15). 

 PHENOLOGY: II, III, IV 

 ETYMOLOGY: native of Arroyo Jaragua 

 HABITAT: Wet slopes in gorges along rivers and streams. Low light intensity. 
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 DISTRIBUTION: CUBA (Holguín). Altitude range unknown.  

DISCUSSION: Pinguicula jaraguana was described by Casper (2003) based on 

herbarium specimens collected at the Arroyo Jaragua in the Province of Holguín, 

Cuba, in February 1979 by a group of H. Bisse and colleagues. The distribution 

seems to be restricted to the riversides of the Arroyo Jaragua and the Río 

Jiguani within the province. This species is morphologically similar to P. albida 

and it used to be temporally known as the “Oriente population” of P. albida. 

Indeed, P. jaraguana and P. albida are morphologically similar; however, the 

distributions of the two are isolated from each other. The leaf shape of P. 

jaraguana is rather spatulate while that of P. albida is suborbicular. The 

material was not obtained for the phylogenic study here, but it could be 

biogeographically more closely related to P. benedicta rather than P. albida. The 

current status of the species at the habitat is unknown. 
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Plate 4.15. Pinguicula jaraguana 
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16. Pinguicula lignicola Barnhart, Mem. Torrey Bot. Club 16 (1920) 110. 

 TYPE: Oriente: Vicinity of Camp San Benito, 23 February 1910, Shafer 4031 

(holotype?: A!; syntype: A!). 

 DESCRIPTION: Epiphyte. Perennial herb. Root filiform, elastic. Stem very short.  

Root producing clonal plantlet at tip. Leaf monomorphic, 10-20, yellowish-green, 

oblong-oblanceolate to oblong-spatulate, margin revolute, apex rather obtuse, 

5-15 mm long, 1-3 mm wide. Scape 1-3, sparsely glandulous, 15-60 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes broadly ovate, ca. 2 mm long, lower lip 

2-lobed, lobes smaller than uppers, connate to middle. Flower white, yellow 

trichomes in throat. Corolla bilabiate, 8-17 mm across, zygomorphic, 8-15 mm 

long including spur, upper lip 2-lobed, lobes obovate, lower lip 3-lobed, lobes 

similar to uppers but larger, tube yellow with reddish veins, conical, somewhat 

angled at middle, spur yellow, cylindrical, incurved to rather uncinate, 2-3 mm 

long. Capsule subglobose. Seed fusiform-ellipsoid. (Plate 4.16). 

 PHENOLOGY: I, II, III, IV, V, VI, XII 

 ETYMOLOGY: growing on trees 

 HABITAT: Epiphytic on branches or stems of Podocarpus or pine trees often along 

streams in forests. Low light intensity. 
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 DISTRIBUTION: CUBA (Guantánamo, Holguín). 600-1,100 m. 

DISCUSSION: Pinguicula lignicola is a very rare Cuban endemic species. The first 

specimen of the species was collected in December 1910 by John A. Shafer at 

San Benito in the Province of Oriente; the type locality is likely in the Alejandro 

de Humboldt National Park in the Province of Holguín at present. It is an 

epiphyte often occurring on twigs or stems of Podocalpus (P. aristulatus Parl., P. 

ekmanii Urb., P. victorinianus Carabis (Mill 2015)), pine trees or shrubs in wet 

serpentine areas. P. lignicola has a characteristic root system that the root apex 

anchors directly on the epidermal of the twigs or stems. P. lignicola is 

morphologically similar to P. casabitoana, endemic to the Dominican Republic, 

but P. lignicola has larger flowers and broader leaves. It seems that P. lignicola 

occasionally migrates one place to another within the same ecological area.  
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Plate 4.16. Pinguicula lignicola 
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Sect. Elongatae (Casper) Shimai, comb. nov. 

    TYPE: Pinguicula elongata Benjamin  

    SYNONYMS: Sect. Pionophyllum Ernst, Subsect. Heterophylliformis Casper, Ser. 

Elongatae Casper 

 

17. Pinguicula elongata Benjamin, Linnaea 20 (1847) 318. 

 TYPE: COLOMBIA. Sierra Nevada de Santa Marta, Purdie 1045 (holotype: K!; 

isotype: E!). 

 SYNONYM: P. diversifolia Cuatrecasas 

 DESCRIPTION: Perennial herb. Root filiform, elastic. Stem very short. Leaf 

dimorphic, summer leaf 3-12, yellowish-green or maroon, elect to subelect, 

linear-lanceolate, margin slightly revolute, apex acute, 70-180 mm long, 5-30 

mm wide, winter leaf up to 15, ovate, acute, concave, small. Winter rosette ovoid 

with roots. Scape 1-6, densely glandulous, 90-240 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes triangular-lanceolate to oblong-lanceolate, 2-5 mm long, 

lower lip 2-lobed, lobes slightly smaller than uppers. Flower white to faintly pale 

purple, yellowish trichomes at base of lower lip. Corolla bilabiate, 15-23 mm 

across, zygomorphic, 12-23 mm long including spur, upper lip 2-lobed, lobes 
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ovate to oblong-ovate, tip rather acute, lower lip 3-lobed, lobes similar to uppers 

but slightly larger, tube purple with darker veins, conical to subcylindrical, spur 

pale purple, saccate to conical, 2-4 mm long. Capsule globose. Seed ellipsoid, 

800-1,250 X 270-340 μm. (Plate 4.17). 

 PHENOLOGY: IV, V, VI, VII, VIII, XI 

 ETYMOLOGY: elongated (referring to the leaf) 

 HABITAT: Wet calcareous sand or gravelly soils in open slopes or grasslands. 

Exposed to direct sunlight. 

 DISTRIBUTION: COLOMBIA (Arauca, Bogotá, Boyacá, Cesar, Cundinamarca, La 

Guajira, Magdalena, Santander); VENEZUELA (Apre, Mérida). 2,400-4,100 m. 

DISCUSSION: Pinguicula elongata is found only at higher altitudes of the Sierra 

Nevada de Santa Marta and the Andean regions in Colombia and Venezuela. 

The species morphologically differs from the other South American species as 

forming seasonally different shapes of leaves, linear-lanceolate summer leaves 

and winter leaves forming a winter rosette. The winter rosette of P. elongata 

differs from that of Mexican species since it consists of thin (in thickness) and 

incurved scale leaves with roots. It should be critically clarified whether it is a 

“winter rosette” or a “hibernaculum”. Little information of the current status at 
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the habitat is available, but it seems locally common. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.17. Pinguicula elongata 
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Sect. Isoloba Casper (1963) Bot. Jb. 82, 330. 

TYPE: Pinguicula pumila Michx. 

     SYNONYMS: Subgen. Isoloba Barnhart, Sect. Brandonia DC., Sect. Pionophyllum 

DC., Subsect. Agnatiformis Casper, Subsect. Primuliformis Casper 

 

18. Pinguicula caerulea Walter, Fl. Carol. (1788) 63. 

 TYPE: USA. (holotype: Herb. Walter destroyed; see Fernald and Schubert 1948. 

paratype: Fig. 3 in Plate 1113, as Utricularia gibba, Rhodora 50, Fernald and 

Schubert 1948!). 

 SYNONYMS: Isoloba elatior (Michx.) Raf., P. australis Chapman, P. caerulea 

Walter f. leucantha Schnell, P. elatior Michx. 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-30, ovate to oblong, margin involute, apex rather acute, 15-65 

mm long, 8-23 mm wide. Scape 1-7, densely glandulous, very hairy with 

non-glandular hairs at lower part, 100-330 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes ovate to oblong-lanceolate, 3-8 mm long, lower lip 2-lobed, lobes 

similar to uppers. Flower bluish-purple, veins darker. Corolla bilabiate, 20-30 

mm across, subactinomorphic, 19-40 mm long including spur, upper lip 2-lobed, 
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lobes obovate, notched at tip, lower lip 3-lobed, lobes similar to uppers but only 

slightly larger, terete process covered by white hairs projecting from lower 

throat, tube yellow with purple veins, conical, spur yellow, subcylindrical, 3-11 

mm long. Capsule subglobose. Seed ellipsoid, 450-480 X 180-200 μm. 2n = 32. 

(Plate 4.18). 

 PHENOLOGY: I, II, III, IV, V, VI, VII, IX 

 ETYMOLOGY: dark blue (referring to the flower) 

 HABITAT: Wet sandy or peaty soil in open grasslands, bushes, forest margins or 

roadsides. Often exposed to direct sunlight.  

 DISTRIBUTION: USA (Florida, Georgia, North Carolina, South Carolina). near 

sea level. 

DISCUSSION: Pinguicula caerulea is widely distributed in lower altitudes of 

North Carolina to Florida, the southeastern United States. The distribution of 

the species is largely overlapped with that of P. lutea, and vegetative 

morphologies of those two species are almost identical. They can be easily 

identified only during a flowering season by their flower colours and the scape of 

P. caerulea is densely covered by non-glandular hairs. However, it is uncommon 

to find both species together at the same microhabitat, may suggesting different 
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subtle environmental preferences. The flower colour of P. caerulea is basically 

bluish-purple with prominent darker veins, but occasionally dark purple 

without veins or entirely white flowers are found (Schnell 1980, 2002). P. 

caerulea is locally common at the habitat, particularly in the Florida Peninsula.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.18. Pinguicula caerulea 
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19. Pinguicula ionantha Godfrey, Am. Midl. Nat. 66 (1961) 405. 

 TYPE: USA. Florida: Franklin County, shallow water, depression in flatwoods, 11 

miles (ca. 18 km) S of Sumatra, 26 March 1960, Godfrey 59362 (holotype: GH!; 

isotypes: BVS!, CLF, FLAS!, JE!, MSC!, NY!, S!, UC, US!, USF!; paratypes: 

FLAS!, NCU!, UFS!).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-15, yellowish-green, oblong-ovate, margin slightly involute, 

apex obtuse to rather acute, 40-80 mm long, 20-25 mm wide. Scape 1-9, densely 

glandulous, 100-250 mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong, ca. 

4 mm long, lower lip 2-lobed, lobes smaller than uppers, connate to middle. 

Flower white to faintly pale purple, dark purple in throat. Corolla bilabiate, 

20-25 mm across, subactinomorphic, 12-23 mm long including spur, upper lip 

2-lobed, lobes obovate, tip emarginate to notched, lower lip 3-lobed, lobes similar 

to uppers, terete process covered by yellow hairs projecting from lower throat, 

tube purple, with darker veins but usually not conspicuous, conical, spur yellow 

to rather orange, subcylindrical, 4-5 mm long, pendulous. Capsule globose, 

500-610 X 240-270 μm. Seed pyriform to ovoid. 2n = 22. (Plate 4.19). 

 PHENOLOGY: II, III, IV 
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 ETYMOLOGY: violet-flowered  

 HABITAT: Wet sandy or muddy soil in open grasslands, forest margins or 

roadsides. Exposed to direct sunlight. 

 DISTRIBUTION: USA (Florida). near sea level. 

DISCUSSION: Pinguicula ionantha is endemic to very narrow areas of the Florida 

Panhandle region in the USA. An earlier specimen record was seen in 1937, but 

it was identified as P. planifolia. It was recognised by R. K. Godfrey and H. Larry 

Stripling in spring of 1960 at the Counties of Franklin and Liberty in Florida as 

an unknown taxon, and they immediately described it as a new species, i.e. P. 

ionantha (Godfrey and Stripling 1961). It is morphologically similar in some 

degree to P. planifloia, both of which are locally sympatric, but the tip of the 

corolla lobes in P. ionantha is not as deeply divided as that in P. planifolia, and 

the leaf is always yellowish-green while that of P. planifolia is often suffused 

with maroon. The distribution of the species is very restricted to only several 

counties in the Apalachicola region and the population density at each locality is 

relatively small.  

 

 



314 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.19. Pinguicula ionantha 
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20. Pinguicula lutea Walter, Fl. Carol. (1788) 63. 

 TYPE: USA. (holotype: Herb. Walter destroyed; see Fernald and Schubert 1948).  

 SYNONYMS: Isoloba lutea (Walter) Raf., I. recurva Raf., P. campanulata Lam., P. 

edentula Hook., P. lutea Walter var. edentula (Hook.) DC., P. lutea Walter var. 

minor DC., P. lutea Walter f. alba Folkerts et Freeman 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-30, yellowish-green, ovate to oblong, margin strongly involute, 

apex rather acute, 15-85 mm long, 6-24 mm wide. Scape 1-6, densely glandulous, 

60-440 mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong, ca. 6 mm long, 

lower lip 2-lobed, lobes similar to uppers. Flower yellow. Corolla bilabiate, 25-35 

mm across, subactinomorphic, 19-42 mm long including spur, upper lip 2-lobed, 

lobes obovate, tip notched, lower lip 3-lobed, lobes similar to uppers but only 

slightly larger, terete process covered by yellow hairs projecting from lower 

throat, tube yellow with purple veins, conical, spur yellow, cylindrical, 5-10 mm 

long. Capsule subglobose. Seed pyriform to ovoid, 410-510 X 150-230 μm. 2n = 

32. (Plate 4.20) 

 PHENOLOGY: I, II, III, IV, V 

 ETYMOLOGY: yellow (referring to the flower) 
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 HABITAT: Fine sand in open grasslands, bushes, forest margins or roadsides. 

Often exposed to direct sunlight. 

 DISTRIBUTION: USA (Alabama, Florida, Georgia, Louisiana, Mississippi, North 

Carolina, South Carolina). 0-145 m. 

DISCUSSION: Pinguicula lutea is endemic to the lower altitudinal regions of the 

southeastern USA, North Carolina to Louisiana. The rosette of this species is 

morphologically identical with that of P. caerulea and the distributions of the 

two species are partially sympatric, particularly at the Atlantic Coastal Plains 

to the Florida Peninsula. However, they are normally not found together at the 

same microhabitats. P. lutea often prefers drier sandy soils at forest margins or 

in savannas. It has characteristically bright yellow flowers, the most important 

character to identify the species, but very rarely white or brownish-yellow flower 

strains have been reported (Folkerts and Freeman 1989, Schnell 2002). P. lutea 

is locally common, but their population density at each microhabitat is relatively 

sparse.  
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Plate 4.20. Pinguicula lutea 
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21. Pinguicula planifolia Chapman, Fl. South. U.S. ed. 3 (1897) 303. 

 TYPE: shallow ponds, Apalachicola, Florida, 9 March 1896, Chapman 4353a 

(holotype?: ZT!, isotypes: PAD!, WU!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 6-18, maroon or reddish-yellow, oblong to oblong-lanceolate or 

oblong-oblanceolate, margin slightly involute, apex obtuse to rather acute, 

40-120 mm long, 10-28 mm wide. Scape 1-4, densely glandulous, 230-400 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes oblong-lanceolate, 4-5mm long, 

lower lip 2-lobed, lobes smaller than uppers, connate at base. Flower white to 

pale purple, purple at base of lips to throat. Corolla bilabiate, 25-30 mm across, 

subactinomorphic, 20-33 mm long including spur, upper lip 2-lobed, lobes 

oblong-oblanceolate to obovate-oblong, tip deeply notched or bifid, lower lip 

3-lobed, lobes similar to uppers but only slightly larger, terete process covered 

by yellow hairs projecting from lower throat, tube reddish-purple with darker 

veins, cylindrical, spur yellow, cylindrical, 2-4 mm long. Capsule globose. Seed 

narrowly ellipsoid. 2n = 32. (Plate 4.21). 

 PHENOLOGY: II, III, IV, VII, XI 

 ETYMOLOGY: flat-leaved 
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HABITAT: Wet sandy or muddy soil in bogs or sometimes submerge in shallow 

water. Often exposed to direct sunlight. 

DISTRIBUTION: USA (Alabama, Florida, Mississippi). 0-46 m. 

DISCUSSION: Pinguicula planifolia is confined to relatively narrow areas along 

the Gulf of Mexico, from the Florida Panhandle to Louisiana. It can be more 

often found in very shallow pools or very damp bogs. The rosette is sometimes 

submerged partially or completely in water pools. It is morphologically similar 

and its distribution area is locally sympatric with P. ionantha, Differences 

between the two species are discussed in P. ionantha (species number 19). 

Although it seems locally abundant, the species has a risk of rapid decline of the 

population number at the habitat due to drought and/or other environmental 

stresses.  
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Plate 4.21. Pinguicula planifolia 
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22. Pinguicula primuliflora Wood et Godfrey, Rhodora 59 (1957) 219. 

 TYPE: USA. Florida: Walton Co., very abundant in shallow running water all over 

a springy, swampy woodland, intermixed with Sphagnum, at Cluster Springs, 4 

March 1956, Godfrey 54416 (holotype: GH!; isotypes: FLAS!, FSU, K!, MICH!, 

MO!, NY!, S!, UC, US!, USF!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short.  Leaf 

monomorphic, 8-16, yellowish-green, narrowly oblong, often concave, margin 

involute, apex obtuse to rather acute, 25-90 mm long, 5-25mm wide, often 

producing clonal plantlet near tip. Scape 1-6, densely glandulous, 80-280 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes oblong-lanceolate, 4-6 mm long, 

lower lip 2-lobed, lobes smaller than uppers, connate to middle. Flower pale pink 

to pale purple, white at lower half of lips, yellow in throat. Corolla bilabiate, 

20-30 mm across, subactinomorphic, 15-26 mm long including spur, upper lip 

2-lobed, lobes obovate to oblong-obovate, tip notched, lower lip 3-lobed, lobes 

similar to uppers but only slightly larger, terete process covered by yellow hairs 

projecting from lower throat, tube yellow with purple veins, subcylindrical, spur 

yellow, narrowly conical to subcylindrical, pendulous, 2-5 mm long. Capsule 

subglobose. Seed pyriform to ovoid, 390-550 X 200-320 μm. 2n = 22, 32. (Plate 
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4.22). 

 PHENOLOGY: II, III, IV, V, VI 

 ETYMOLOGY: resembling the primrose flower 

 HABITAT: Very wet sandy or muddy soil in bogs or along streams. Often exposed 

to direct sunlight. 

 DISTRIBUTION: USA (Alabama, Florida, Georgia, Mississippi). near sea level. 

DISCUSSION: Pinguicula primuliflora has been recorded from the coastal regions 

of Alabama, Florida, Louisiana and Mississippi in the southeastern USA. 

Although P. primuliflora was described in 1957, specimens had been collected 

before then but were identified as P. ionantha or P. pumila. Because of its 

morphological characteristics, it may not be confused with other Pinguicula 

species at the habitat. P. primuliflora has much narrower and more concave 

leaves than the other species found in the regions and it often produces clonal 

plantlets near the tip of the leaves. It is found in very wet places such as peat 

bogs, muddy soils, slow-flowing stream banks or pool margins. As a result of the 

frequent asexual reproductions as well as seed reproductions, it often forms 

large colonies at the habitat. However, the distribution area seems to be 

shrinking in the recent years. In Japan, artificially naturalized populations that 
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are normally removed from the site as an alien species have been reported from 

the Prefectures of Aichi, Okayama, and Shizuoka.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.22. Pinguicula primuliflora 
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23. Pinguicula pumila Michx., Fl. Bor. Am. 1 (1803) 11. 

 TYPE: USA. in humidis apricis Georgiae (wet sunny place in Georgia), Michaux 

s.n. (holotype: P!). 

 SYNONYMS: Isoloba pumila (Michx.) Raf., P. australis Nutt., P. floridensis 

Chapman, P. pumila Michx. var. buswellii Moldenke, P. pumila Michx. f. alba 

Moldenke 

 DESCRIPTION: Biannual herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-20, yellowish-green, sometimes with maroon veins, ovate, 

margin slightly to strongly involute, apex obtuse to rather acute, 7-26 mm long, 

3-12 mm wide. Scape 1-12, densely glandulous, 35-180 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes ovate, 1.5-2.5 mm long, lower lip 2-lobed, lobes smaller 

than uppers connate at base. Flower white, pale lilac to purple, cream or yellow, 

yellow in throat. Corolla bilabiate, 8-15 mm across, subactinomorphic, 8-20 mm 

long including spur, upper lip 2-lobed, lobes obovate, tip notched, lower lip 

3-lobed, lobes similar to uppers but only slightly larger, terete process covered 

by yellow hairs projecting from lower throat, tube pale yellow to yellow with 

dark orange veins, cylindrical, angled at middle, spur yellow to brown, 

cylindrical, pendulous, 2-7 mm long. Capsule globose. Seed pyriform to ovoid, 
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370-470 X 180-200 μm. 2n = 22. (Plate 4.23). 

 PHENOLOGY: I, II, III, IV, V, VI, VII, X, XI, XII 

 ETYMOLOGY: dwarf (referring to the plant) 

 HABITAT: Wet peaty or sandy soil (occasionally with coral fragments) in open 

grasslands, bushes, forest margins or roadsides. Tolerant to various light 

intensities. 

 DISTRIBUTION: BAHAMAS (Andros Isl., Grand Bahama Isl., Great Abaco Isl.); 

USA (Florida, Georgia, Louisiana, North Carolina, South Carolina, Texas). 

0-100 m. 

DISCUSSION: Pinguicula pumila has been widely recorded from North Carolina 

to Texas along the Coastal Plain and the Bahamas. The flower colour is basically 

pale purple, but it is also white, cream or yellow depending on strains. A few 

different flower colorus may sometimes be found within the same microhabitat. 

This is the smallest Pinguicula species (often ca. 30 mm across in rosette 

diameter) in the regions and may not be confused with other species at the 

habitat, particularly during the flowering season. The species often prefers wet 

to somewhat drier sandy soils in savannas, pine forest margins or along 

roadsides. In Big Pine Key in Florida, for example, it can be found in soils with 
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coral fragments. P. pumila is often believed to be a biannual or short-lived 

perennial. In some areas, particularly in Florida, it is common but the 

population density at each habitat seems to be relatively sparse.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.23. Pinguicula pumila 
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Sect. Membraniformis Shimai, sect. nov. 

     TYPUS: Pinguicula lilacina Schlecht. et Cham. 

     DESCRIPTO: Annua vel biennis. Radicibus filiformibus, luxuriosus valde. 

Rhizoma nimis brevis. Terrestris. Folia monomorpha, 3-8, albido-viridis, late 

spatulata ad obovate vel suborbiculata, margine involuta, membranacea, usque 

ad 35 mm longa, Scapi 1-9, glandulis, usque ad 170 mm longi. Calyx bilabiatus, 

labium superum trilobum, lobis ± oblongis, usque ad 1.5 mm longis, labium 

inferum bilobum, lobis paulum parvus. Corolla albida ad albido-purpurea vel 

albido-lilacina, bilabiata, 3-13 mm lata, 3-17 mm longa (calcare incluso), labium 

superum bilobum, lobis ± oblongis cum margine integris, vel subquadratus cum 

apices serratus, labium inferum trilobum, lobis ± oblonga, labium inferum 

trilobum, lobis ± oblongis, in fauce inferum cum vel sine trapeziform convexum 

verruca, tubus cylindricus ad conicus, calcar cylindricum ad angustatum 

conicum, 1-4 mm longum. 

     DISTRIBUTIO: MEXICO ad PANAMA 

     TYPE: Pinguicula lilacina Schlecht. et Cham.  

     SYNONYM: Subsect. Agnatiformis Casper,  

     DESCRIPTION: Annual or biannual herbs. Root filiform, fragile. Stem very short. 
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Terrestrial, Leaf monomorphic, 3-8, whitish-green, broadly spatulate to obovate 

or suborbicular, margin involute, membranaceous, up to 35 mm long. Scape 1-9, 

glandulous, up to 170 mm long. Calyx bilabiate, upper 3-lobed, lobes ± oblong, 

up to 1.5 mm long, lower 2-lobed, lobes smaller than uppers. Flower white to 

faintly pale purple or pale lilac. Corolla bilabiate, 3-13 mm across, 3-17 mm long 

including spur, upper-lip 2-lobed, lobes ± oblong with entire margin or 

subquadrate with notched tip, lower-lip 3-lobed, lobes ± oblong, similar to 

uppers, entire margin, or notched tip, with or without trapeziform convex 

process in lower throat, tube cylindrical to conical, spur cylindrical to narrowly 

conical, 1-4 mm long.  

     DISTRIBUTION: MEXICO to PANAMA 

 

24. Pinguicula crenatiloba DC., Prodr. Syst. Nat. 8 (1844) 30. 

 TYPE: in Calq. Dess. Fl. Mex. 2, Fig.1071-3. (lectotype?: in De Candolle 1874!).  

 SYNONYMS: P. lilacina Seemann, P. nana Mart. et Gal. ex Hemsley, P. villosa 

Sessé et Mociño 

 DESCRIPTION: Annual herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-8, yellowish-green, ovate to obovate, margin involute, apex 
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obtuse, base cuneate, 5-14 mm long, 3-7 mm wide. Scape 1-8, densely glandulous, 

15-72 mm long. Calyx bilabiate, upper lip 3-lobed, lobes lanceolate, 1-2 mm long, 

connate to middle, lower lip 2-lobed, lobes similar to uppers. Flower somewhat 

translucent white. Corolla bilabiate, 3-5 mm across, zygomorphic, 3-7 mm long 

including spur, upper lip 2-lobed, lobes subquadrate to subrectangular, tip 

notched, lower lip 3-lobed, lateral lobes larger than uppers, middle lobe ovate, 

oblong or cuneate, tip notched or serrate, larger than laterals, tube 

yellowish-green, conical, spur translucent white, cylindrical, 1.5-2.5 mm long. 

Capsule globose. Seed narrowly ellipsoid, 270-370 X 120-180 μm. 2n = 16. (Plate 

4.24). 

 PHENOLOGY: VIII, IX, X, XI, XII 

 ETYMOLOGY: crenate-lobed (referring the flower) 

 HABITAT: Wet or relatively dry mossy clay soil on slopes in forests or forest 

margins. Low light intensity. 

 DISTRIBUTION: COSTA RICA (San José); EL SALVADOR (Chalatenango, Santa 

Ana); GUATEMALA (Chiquimula, Santa Rosa?); HONDURAS (Comayagua, El 

Paraíso, Francisco Morazán, Ocotepeque, Olancho); MEXICO (Chiapas, 

Guerrero, Jalisco, México, Michoacán, Nayarit, Oaxaca, Sinaloa, Sonora); 
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PANAMA (Chiriquí, Coclé, Ngöbe Buglé, Panamá, Veraguas). 350-2,680 m. 

DISCUSSION: Pinguicula crenatiloba is widely but sparsely distributed in Mexico 

and Central America. It is hard to be recognised in the field due to one of the 

smallest species in the genus. P. crenatiloba is sometimes confused with P. 

clivorum or P. lilacina (Standley and Steyermark 1944, Zamudio 1997b), but the 

rosette size of P. crenatiloba is much smaller than that of the two. P. crenatiloba 

characteristically has very tiny translucent white flowers with crenate-tipped 

lip lobes. It was described by De Candolle (1844) but little observations have 

been made for the species. According to Zamdio (per. com.), the species behaving 

as an annual in Pátzcuaro (ca. 2,200 m alt.) in the State of Michoacán, Mexico, 

needs to produce seeds by winter. It is assumed that the distribution area could 

be wider than that presented here. Inconsistent molecular analysis data result 

confusions on its taxonomic position. For the time being, it is placed in this 

section concerning the very thin leaf without forming a winter rosette and 

distributions, but further taxonomic studies are required.  
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Plate 4.24. Pinguicula crenatiloba 
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25. Pinguicula lilacina Schlecht. et Cham., Linnaea 5 (1830) 94. 

TYPE: MEXICO. in umbrosis prope Jalapam (under shade near Jalapam), October 

1828, Schiede & Deppe 113 (holotype?: HAL!; isotypes: BM?, LE?, WU!).  

SYNONYMS: P. obtusiloba DC., P. scopulorum Brandegee 

 DESCRIPTION: Biannual herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 4-8, whitish-green, obovate to suborbicular, margin narrowly 

involute, apex obtuse, 15-35 mm long, 9-17 mm wide. Scape 1-9, densely 

glandulous, 35-170 mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong, ca. 

1.5 mm long, connate at base, lower lip 2-lobed, lobes smaller than uppers. 

Flower faintly pale purple to pale lilac. Corolla bilabiate, 10-13 mm across, 

subactinomorphic, 8-17 mm long including spur, upper lip 2-lobed, lobes broadly 

obovate to suborbicular, lower lip 3-lobed, lobes similar to uppers, trapeziform 

convex process in lower throat, tube yellow with dark purple veins, narrowly 

conical to subcylindrical, spur yellow to brown, cylindrical to narrowly conical, 

2-4 mm long. Capsule globose. Seed ellipsoid, 550-650 X 190-230 μm. 2n = 16. 

(Plate 4.25). 

 PHENOLOGY: I, II, III, IV, VII, VIII, IX, X, XI, XII 

 ETYMOLOGY: lilac (referring to the flower) 
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 HABITAT: Sandy soils in wet grasslands. Tolerant to low light intensity.  

  DISTRIBUTION: GUATEMALA (Alta Verapaz, Baja Verapaz, Huehuetenango); 

HONDURAS (Isla de La Bahía); MEXICO (Chiapas, Jalisco, Nayarit, Oaxaca,   

Puebla, Querétaro, San Luis Potosí, Sinaloa, Tamaulipas, Veracruz). 0-2,400 m. 

DISCUSSION: Pinguicula lilacina is widely distributed in Mexico to Guatemala, 

and Isla de La Bahía, Honduras. The holotype locality mentioned as Jalapam 

probably Jalapa in the State of Veracruz, Mexico. This species never form a 

winter rosette and very likely short-lived, possibly biannual. Therefore, 

continuous seed propagations at the habitat are necessary. It is morphologically 

very similar to P. sharpii, but P. lilacina has larger white to pale lilac flowers. 

Although the geographical distribution range is wider, it is very sparsely found 

in those countries. P. lilacina was described in an early time by Schlechtendal 

and Chamisso (1830), but little ecological observation has been made since then.  
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Plate 4.25. Pinguicula lilacina 
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26. Pinguicula sharpii Casper et Kondo, Brittonia 29 (1977) 112. 

 TYPE: MEXICO. Chiapas: on a moist and shaded bank along a road at Yerba 

Buena near Pueblo Nuevo, leg. A. J. Sharp, 18 December 1972 (holotype: Herb. 

Kondo collection no. 1668, Nagoya). 

 DESCRIPTION: Biannual herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 4-8, whitish-green, obovate to suborbicular, margin narrowly 

involute, apex obtuse, base cuneate, 14-30 mm long, 10-20 mm wide. Scape 1-5, 

densely glandulous, 30-120 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong, ca. 1 mm long, lower lip 2-lobed, lobes connate at base, smaller than 

uppers, connate at base. Flower white. Corolla bilabiate, 5-8 mm across, 

subactinomorphic, up to 9 mm long including spur, upper lip 2-lobed, lobes 

broadly obtuse, tip obtuse rather truncate, lower lip 3-lobed, lobes similar to 

uppers but only slightly larger, trapeziform convex process in lower throat, tube 

pale yellow with purple veins, cylindrical, spur yellow, cylindrical, pendulous, 

1-3 mm long. Capsule ovoid. Seed ellipsoid, 550-700 X 180-240 μm. 2n = 16. 

(Plate 4.26). 

 PHENOLOGY: no data 

ETYMOLOGY: dedicated to A. J. Sharp, at the University of Tennessee, who first 
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collected this species 

 HABITAT: Wet banks along roadsides. Low light intensity.  

 DISTRIBUTION: MEXICO (Chiapas). Known only from the type locality. Altitude 

range unknown.  

DISCUSSION: Pinguicula sharpii has been recorded only once from Yerbabuena, 

near Pueblo Nuevo Solistahuacán in the State of Chiapas, Mexico. It was 

initially collected as a new Pinguicula taxon by A. J. Sharp in December 1972, 

and was sent to Tokuyoshi Kondo (also known as Masahiro Kondo, Katsuhiko 

Kondo’s father), who later propagated and distributed it to many 

horticulturalists. To prevent possible future taxonomic confusions, Casper and 

Kondo (1977) described it as P. sharpii. It is morphologically very similar to P. 

lilacina, but comparing the two, P. sharpii has much smaller white flowers. A 

critical study will be needed for those two species if those are conspecific. It does 

not form any winter rosettes and presumably behaves as biannual at the habitat. 

The altitude around the type locality detected on a map could be approximately 

1,750 m. K. Kondo’s private herbarium collections have been transferred to TNS, 

but this type specimen is not included.  
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Plate 4.26. Pinguicula sharpii 
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27. Pinguicula takakii Zamudio et Rzedowski, Phytologia 60 (1986) 260. 

 TYPE: MEXICO. San Luis Potosí, Municipio de Villa Juárez, Minas de Guascamá, 

2 km al S.E. de Buenavista, ladera yesosa con Hechtia sp., Agave striata, 

Dasylirion longissimum y Dodonaea viscosa, alt. 1400m (San Luis Potosí, 

Municipality of Villa Juárez, Minas de Guascamá, 2 km SE of Buenavista, 

gypsum hillsides with Hechtia sp., Agave striata, Dasylirion longissimum and 

Dodonaea viscosa, alt. 1,400m), 18 December 1980, Zamudio 3789 (holotype: 

ENCB; isotypes: IEB!, MICH!, XAL; paratype: IEB!). 

 DESCRIPTION: Biannual herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 3-8, whitish-green, broadly spatulate to obovate, margin involute, 

apex obtuse, base cuneate, 5-16 mm long, 4-12 mm wide. Scape 1-5, densely 

glandulous, 25-50 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-triangular, 0.8-1.4 mm long, lower lip 2-lobed, lobes smaller than uppers. 

Flower pale purple. Corolla bilabiate, 5-10 mm across, subactinomorphic, 

6-14mm long including spur, upper lip 2-lobed, lobes obovate to subquadrate, 

lower lip 3-lobed, lobes similar to uppers, trapeziform convex process in lower 

throat, tube white to faintly pale purple with purple veins, conical, spur yellow, 

cylindrical, 2-3.5 mm long. Capsule subglobose. Seed ellipsoid. (Plate 4.27). 
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 PHENOLOGY: XI, XII 

 ETYMOLOGY: dedicated to Francisco Takaki, who first collected this species 

 HABITAT: Gypsum hillsides with bushes. Low light intensity.  

 NATURAL HYBRID: X P. gypsicola 

 DISTRIBUTION: MEXICO (San Luis Potosí). A few localities have been recorded 

near the type locality. 1,260-1,420 m. 

DISCUSSION: Pinguicula takakii is endemic to the Municipality of Villa Juárez in 

the State of San Luis Potosí, Mexico. The type locality Minas de Guascamá could 

be identical with Minas de Guaxcamá. It has a very close affinity to P. lilacina 

and P. sharpii, but can be distinguished by having narrower leaves and more 

involute leaf margins. The species seems to be short-lived, possibly biannual, 

without forming any winter rosette so that regular seed propagations at the 

habitat are necessary to maintain the populations. P. gypsicola occurs within the 

same area, but can be easily distinguished by the plant sizes and leaf shapes. A 

natural hybrid between the two has been recorded. It is very likely that the 

geographical distribution range of P. takakii is very narrowly restricted to the 

area. The population at the habitat could be small.  
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Plate 4.27. Pinguicula takakii 
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Sect. Mesoamericana Shimai, sect. nov.  

     TYPUS: Pinguicula moranensis Kunth 

     DESCRIPTO: Herba perennis. Radicibus filiformibus, luxuriosus valde. Rhizoma 

nimis brevis. Terrestris, epipetrica ad epiphytica. Folia plerumque dimorpha, 

folia aestivalia flavo-viridis ad purpurea, filiformis ad orbicularis, folia hiemalia 

numerosa, brevis, succulent. Rosula hiemis globosa ad lenticulata vel 

acetabuliformis. Scapi plerumque glandulis. Calyx bilabiatus, labium superum 

trilobum, labium inferum bilobum. Corolla albida ad rubro-purpurea vel 

coeruleo-violacea, bilabiata, labium superum lobi variae, bilobum, labium 

inferum trilobum, lobi variae, tubus conicus ad cylindricus, calcar cylindricum 

ad subcylindricum. 

DISTRIBUTIO: EL SALVADOR; GUATEMALA; HONDURAS; MEXICO 

 

     TYPE: Pinguicula moranensis Kunth 

     SYNONYMS: Subgen. Orcheosanthus Barnhart, Subgen Temnoceras Barnhart, 

Sect. Crassifolia Speta et Fuchs, Sect. Heterophyllum Casper, Sect. Longitubus 

Zamudio et Rzedowski, Sect. Microphyllum Luhrs et Lampard, Sect. 

Orcheosanthus DC., Sect. Orchidioides Luhrs, Sect. Pionophyllum DC., Sect. 
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Temnoceras Ernst, Ser. Agnatae Casper  

     DESCRIPTION: Perennial herbs. Root filiform, fragile. Stem very short. 

Terrestrial to lithophytic or epiphytic. Leaf often dimorphic, summer leaf 

yellowish-green or maroon, filiform to orbicular, winter leaf numerous, small, 

thick. Winter rosette globose to lenticular or acetabuliform. Scape often 

glandulous. Calyx bilabiate, upper 3-lobed, lower 2-lobed. Flower white to 

reddish-purple or bluish-purple. Corolla bilabiate, upper lip 2-lobed, lobes 

variable, lower lip 3-lobed, lobes variable, tube conical to cylindrical, spur ± 

cylindrical to subcylindrical. 

    DISTRIBUTION: EL SALVADOR; GUATEMALA; HONDURAS; MEXICO 

 

28. Pinguicula acuminata Bentham, Pl. Hartweg (1839) 71. 

 TYPE: MEXICO. in umbrosis prope Chico (under the shade near Chico), Hartweg 

s.n. (holotype: K; destroyed in March 1943 while on loan to Berlin). 

  DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 2-5, yellowish-green or maroon, ovate, margin narrowly 

involute, apex obtuse to rather acute, base sometimes cordate, 20-90 mm long, 

15-85 mm wide, petiole 12-80 mm long, abruptly continuing from lamina, winter 
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leaf 18-36, obovate to lanceolate, thick, apex acuminate, 6-19 mm long, 3-9 mm 

wide. Winter rosette subglobose. Scape 2-7, glandulous only upper part and 

calyx, 75-175 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-lanceolate, 2.6-3 mm long, lower lip 2-lobed, lobes smaller than uppers. 

Flower white to faintly pale purple, yellowish-green in throat, yellowish 

trichomes at base of lips to throat. Corolla bilabiate, 15-20 mm across, 

subactinomorphic, 17-22 mm long including spur, upper lip 2-lobed, lobes oblong 

to obovate or subcuneate, lower lip 3-lobed, lobes similar to uppers but only 

slightly larger, tube yellowish-green, subcylindrical, angled at middle, spur 

yellowish-green, subcylindrical, sometimes incurved, 3-5 mm long. Capsule 

unknown. Seed unknown. 2n = 22. (Plate 4.28). 

 PHENOLOGY: II, III, IV, V, IX. Scape arising mainly from winter rosette but also 

from spring or summer rosette. 

 ETYMOLOGY: acuminate or sharp-pointed (referring to the winter leaf)  

 HABITAT: Loamy soil between rocks in misty forests. Low light intensity.  

DISTRIBUTION: MEXICO (Distrito Federal, Hidalgo, México, Michoacán, 

Querétaro, Tlaxcala). 2,073-3,020 m. 

 DISCUSSION: Pinguicula acuminata was described with a very brief Latin 
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diagnosis by Bentham (1839) based on the materials collected at El Chico in the 

State of Hidalgo, It is often thought that this species was confined to the El 

Chico region; however, it is more widely distributed in Central Mexico. It was 

thought to be a lost species since little available information. Luhrs (in 

International Pinguicula Study Group Newsletter, No. 4. (1994)) reported 

rediscovery of the species at El Chico in May 1989 and additionally several other 

localities in October 1991 with more detailed morphological and ecological 

observations. The shape of summer leaves between P. acuminata and P. 

crassifolia, both of which are found in El Chico, is very similar. Differences 

between the two are particularly seen in the flower colour, which is white in P. 

acuminata and vivid reddish-purple in P. crassifolia, and the former has more 

conspicuous leaf petioles. Also, the scape of P. acuminata is often glandulous 

only upper part while that of P. crassifolia is densely covered by non-glandular 

hairs throughout. 
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Plate 4.28. Pinguicula acuminata 
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29. Pinguicula agnata Casper, Feddes Repert. 67 (1963) 14. 

 TYPE: MEXICO. State of Hidalgo, Distr. Zimapán, Lower portion of nearly sheer 

calcareous north facing cliff on dry rocky slopes of Barranca de Tolimán 

somewhat above the mines on road from Zimapán to Mina Loma del Toro and 

Balcones, alt. ca. 5000’ (ca. 1,520 m), 8 August 1948, Moore & Wood 4395 

(holotype: BH!; isotypes: A, BM!, MEXU!, U). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-12, yellowish-green or maroon, subelect, thick, 

spatulate to oblanceolate or obovate, margin sometimes slightly revolute, apex 

obtuse, 35-70 mm long, 10-30 mm wide, winter leaf 15-20, spatulate to 

oblong-obovate, thick, apex obtuse, 10-30 mm long, 5-15 mm wide. Winter 

rosette acetabuliform. Scape 1-3, densely glandulous, 50-120 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes broadly ovate, 2.5-4 mm long, connate at base, 

lower lip 2-lobed, lobes smaller than uppers. Flower white to pale purple, darker 

at tip, with purple spots at base of lobes, yellow in throat. Corolla bilabiate, 

10-25 mm across, subactinomorphic, 18-22 mm long including spur, upper lip 

2-lobed, lobes obovate-oblong, lower lip 3-lobed, lobes slightly larger than uppers, 

tube yellowish-green to pale purple, cylindrical, spur yellowish-green, 
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subcylindrical, up to 5 mm long. Capsule subglobose, 640-800 X 190-300 μm. 

Seed narrowly ellipsoid. 2n = 22. (Plate 4.29). 

 PHENOLOGY: I, II, III, VI, VII, VIII, IX, X, XI, XII. Scape arising mainly from 

summer rosette but also from spring or winter rosette. 

 ETYMOLOGY: born after (having confusions of its taxonomic status) 

 HABITAT: Vertical calcareous rocks or cliffs. Tolerant to various light intensities. 

 DISTRIBUTION: MEXICO (Guanajuato, Hidalgo, Querétaro). 330-1,959 m. 

DISCUSSION: Pinguicula agnata was first collected by Moore and Wood in 

August 1948, near Zimapán in the State of Hidalgo, Mexico and the herbarium 

specimen was labeled as P. crenatiloba. Casper (1963) recognised that it was not 

P. crenatiloba and he described as a P. agnata. The plant size of P. agnata is 

much larger than that of P. crenatiloba without confusions between the two. P. 

agnata is morphologically somewhat similar to P. gigantea and P. ibarrae, but P. 

agnata has narrower leaves than the others. Taylor and Cheek (1983) reported 

that a number of plants grew on vertical cliffs in the Tolimán Canyon, Hidalgo, 

implying that it is locally abundant.  
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Plate 4.29. Pinguicula agnata 
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30. Pinguicula calderoniae Zamudio, Bol. Soc. Bot. Mex. 68 (2001) 85. 

 TYPE: MEXICO. Querétaro, Municipio de Landa, extreme norte del Llano 

Chiquito (Querétaro, Municipality of Landa, far north of Llano Chiquito, alt. 

2,060 m), 13 June 2000, Zamudio, Ocampo & Reznicek 11421 (holotype: IEB!; 

isotypes; IEB!, TEX!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 3-8, yellowish-green or maroon, subelect to parabolic, 

arcuate or pendulous, narrowly linear-lanceolate, margin revolute, apex acute, 

60-260 mm long, 3-8.5 mm wide, winter leaf 6-30, elliptic, obovate to ovate, apex 

acute to acuminate, thick, 3-10 mm long, 1.5-4 mm wide. Winter rosette 

lenticular. Scape 1-3, densely glandulous, 60-150 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes lanceolate 2-3.5 mm long, lower lip 2-lobed, lobes 

smaller than uppers. Flower reddish-purple. Corolla bilabiate, 15-20 mm across, 

zygomorphic, 20-35 mm long including spur, upper lip 2-lobed, lobes oblong, 

lower lip 3-lobed, lobes similar to uppers but larger, middle lobe sometimes 

rather truncate at tip, tube faintly pale purple, narrowly conical to 

subcylindrical, spur reddish-purple, cylindrical but gradually tapering from 

tube to apex, 7-16 mm long. Capsule subglobose. Seed fusiform. 2n = 22. (Plate 
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4.30). 

 PHENOLOGY: VI. Scape arising from late winter rosette or early summer rosette. 

ETYMOLOGY: dedicated to Graciela Calderón de Rzedowski (Instituto de Ecología 

Centro Regional del Bajío), who has contributed to the Mexican flora 

 HABITAT: Calcium carbonate on vertical rocks or crevices of calcareous rocks in a 

higher humidity forest. Tolerant to low light intensity.  

 DISTRIBUTION: MEXICO (Querétaro, San Luis Potosí). 2,060-2,200 m. 

DISCUSSION: Pinguicula calderoniae is confined to calcareous rocks in forests 

near the Sierra Madre Oriental, on the state border of San Luis Potosí and 

Querétaro, Mexico (Zamudio 2001a, 2005). The summer leaf or P. calderoniae is 

somewhat similar to that of P. gypsicola, also occurring in the State of San Luis 

Potosí, but the former has broader and longer leaves than the latter. Similarly, P. 

heterophylla and P. medusina also have narrower leaves, but the distribution of 

P. calderoniae is geographically isolated from the two species. P. calderoniae 

shares the same microhabitat with P. martinezii at the Municipality of Landa de 

Matamoros in the State of Querétaro. The distribution of P. calderoniae seems to 

be restricted to a very narrow area. 
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Plate 4.30. Pinguicula calderoniae 
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31. Pinguicula clivorum Standley et Steyermark, Publ. Field Mus. Nat. Hist., Bot. Ser. 

23 (1944) 179. 

 TYPE: GUATEMALA. Dept. Huehuetenango, on high bluffs in upper reaches of a 

barranco above San Juan Ixcoy, Sierra de los Cuchumatanes, alt. 2,400 m, 4 

August 1942, Steyermark 50061 (holotype: F!, K-photo ex-F!; isotype: DS). 

 SYNONYM: P. barbata Zamudio et Rzedowski 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 11-17, yellowish-green, ovate to suborbicular, base cuneate, 

margin narrowly involute, apex obtuse, 18-46 mm long, 17-35 mm wide. Scape 

1-8, densely glandulous, 30-100 mm long. Calyx bilabiate, upper lip 3-lobed, 

lobes oblong-lanceolate, 2.5-3.0 mm long, lower lip 2-lobed, lobes smaller than 

uppers. Flower faintly pale purple to pale purple, yellow spot at base of middle 

lobe. Corolla bilabiate, 8-9 mm across, zygomorphic, 12-18 mm long including 

spur, upper lip 2-lobed, lobes elliptic to oblong, lower lip 3-lobed, lobes obovate to 

oblong, often overlapping, middle lobe rather suborbicular, larger than laterals, 

connate to middle, tube pale purple, conical, spur yellowish-green, cylindrical, 

3.8-6 mm long. Capsule subglobose. Seed ellipsoid to ovoid. (Plate 4.31). 

 PHENOLOGY: I, IV, VIII 
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 ETYMOLOGY: gently sloped, hilly 

HABITAT: Wet calcareous rocks in steep slopes or on vertical cliffs in pine forests. 

Low light intensity. 

 DISTRIBUTION: GUATEMALA (Huehuetenango); MEXICO (Chiapas). 

2,400-2,900 m. 

DISCUSSION: Pinguicula clivorum was described by Standley and Steyermark 

(1944) based on the material collected in the Department of Huehuetenango, 

Guatemala. Casper (1966a) treated this taxon as “nomen dubium” in his 

monograph. Afterwards, Zamudio and Rzedowski (1986) described P. barbata 

based on a material collected in the State of Chiapas, Mexico; however, Zamudio 

(1997b) recognised that it was identical with P. clivorum. This species occurs in 

mountain regions of both Mexico and Guatemala, but it seems very rare and 

only a single locality has been known from each country, so far. It does not form 

any winter rosettes. Although the species is temporary placed in this section, its 

phylogenetic relationships to other species remain unknown. 
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Plate 4.31. Pinguicula clivorum 
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32. Pinguicula colimensis McVaugh et Mickel, Brittonia 15 (1963) 138. 

 TYPE: MEXICO. Colima: mountain summit near the pass, 10-11 miles (ca. 16-18 

km) south-southwest of Colima, sunny slopes, on gypsum, elevation ca. 500 m, 

18 July 1957, McVaugh 15534 (holotype: MICH!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-10, yellowish-green, obovate-spatulate to rhombate, 

slightly concave, margin slightly revolute, apex obtuse to rather acute, hairy at 

base, 45-120 mm long, 20-65 mm wide, winter leaf 25-135, spatulate, hairy at 

margin, thick, apex obtuse, 5-20 mm long, 2-5 mm wide. Winter rosette 

subglobose. Scape 1-4, densely glandulous, 30-190 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes oblong-lanceolate, ca. 3 mm long, lower lip 2-lobed, lobes 

similar to uppers. Flower pinkish-purple, white at base of lower lip, yellow in 

throat. Corolla bilabiate, 20-35 mm across, zygomorphic, 35-50 mm long 

including spur, upper lip 2-lobed, lobes suborbicular, tip sometimes slightly 

mucronate, lower lip 3-lobed, lobes similar to uppers but larger, often 

overlapping, tube very short, conical, spur faintly pale pink, cylindrical, 20-40 

mm long. Capsule subglobose. Seed fusiform-ellipsoid, 600-950 X 190-210 μm. 

2n = 22. (Plate 4.32). 



369 
 

 PHENOLOGY: VI, XII. Scape arising from late winter rosette or early summer 

rosette. 

 ETYMOLOGY: native of Colima 

 HABITAT: Wet calcareous sand or limestone on cliffs. Low light intensity.  

DISTRIBUTION: MEXICO (Colima). 240-500 m. 

DISCUSSION: Pinguicula colimensis is endemic to the State of Colima, Mexico. 

Some herbarium records from the States of Guerrero and Michoacán have been 

documented by a few taxonomists (e.g. Casper 1966a, 1966b, McVaugh and 

Mickel 1963), but Zamudio (2001b) stated that other species were misidentified 

as P. colimensis. Also, Kondo (1969) reported that the chromosome number of P. 

colimensis from Oaxaca was 2n = 44, but the species does not occur in Oaxaca 

whereas the material examined was highly likely P. hemiepiphytica (Zamudio 

2001b). Historically, P. colimensis has been often confused with other 

morphologically similar species. It has somewhat smaller pinkish-purple flower, 

spatulate to rhombate leaves with slightly revolute margin and long hairs at the 

base, different from other similar species. 
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Plate 4.32. Pinguicula colimensis 
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33. Pinguicula conzattii Zamudio et van Marm, Acta Bot. Mex. 62 (2003) 16. 

 TYPE: MEXICO. Oaxaca, municipio de Santo Tomás Ocotepec, alrededores de la 

Cueva de la Hoya, ca. 10 km al NE de Santiago Nuyoó (Oaxaca, Municipality of 

Santo Tomás Ocotepec, around the Cueva de la Hoya, ca. 10 km northeast of 

Santiago Nuyoó, alt. 2,400 m), 20 November 1998, Zamudio & Ocampo 10933 

(holotype: IEB!; isotypes: IEB!, MEXU!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-6, yellowish-green or maroon, broadly-ovate to 

suborbicular, margin narrowly involute, apex rather obtuse, 28-50 mm long, 

25-48 mm wide, hairy at base, petiole 10-20 mm long, hairy at margin, winter 

leaf many, spatulate to obovate, thick, apex obtuse, 3.5-10 mm long, 1.5-4 mm 

wide. Winter rosette subglobose. Scape 1-6, densely glandulous, glands 

conspicuously long, 70-170 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

triangular-elliptic to lanceolate, 2-3 mm long, lower lip 2-lobed, lobes smaller 

than uppers, connate at base. Flower white to faintly pale purple, slightly 

darker at outer margin. Corolla bilabiate, 20-25 mm across, subactinomorphic, 

18-30 mm long including spur, upper lip 2-lobed, lobes obovate to suborbicular, 

tip obtuse to truncate, lower lip 3-lobed, lobes similar to uppers but slightly 
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larger, tube faintly pale purple, cylindrical, somewhat angled at below middle, 

spur yellowish-green, subcylindrical, pendulous, 3-6 mm long. Capsule 

subglobose. Seed fusiform. (Plate 4.33). 

 PHENOLOGY: XI, XII. Scape arising from late summer rosette or early winter 

rosette. 

 ETYMOLOGY: dedicated to an Italian botanist, Don Cassiano Conzatti 

(1862-1951), who studied the flora of Oaxaca 

 HABITAT: Mossy calcareous rock walls in mountain forest. Low light intensity.   

 DISTRIBUTION: MEXICO (Oaxaca). 2,400-2,715 m. 

DISCUSSION: Pinguicula conzattii has been known only from two localities in the 

State of Oaxaca, Mexico. This plant was initially collected between Santo Tomás 

Ocotepec and Santiago Nuyoó by a German theologian, Alfred B. Lau in 

September 1987, and the plant was propagated and grown as P. sp. “Santiago 

Nuyoo Pass” among European horticulturalists before officially described 

(Zamudio and van Marm 2003). P. conzattii is morphologically confusing with P. 

mirandae, also occurring in Oaxaca, but P. conzattii has smaller winter leaves 

and a winter rosette without forming runners. Little ecological information and 

current status at the habitat are available for the species. 
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Plate 4.33. Pinguicula conzattii 
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34. Pinguicula crassifolia Zamudio, Acta. Bot. Mex. 3 (1988) 21. 

 TYPE: MEXICO. Hidalgo, municipio de El Chico, Las Ventanas, en zona contigua 

al bosque de Abies, alt. 3000 m (Hidalgo, Municipality of El Chico, Las Ventanas, 

adjacent to the forest zone of Abies, alt. 3,000 m), 11 April 1976, Medina 1316 

(holotype: ENCB as P. macrophylla; isotypes: IEB!, MEXU!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-7, yellowish-green or maroon, elliptic-ovate, margin 

narrowly involute, apex obtuse, 37-110 mm long, 16-60 mm wide, hairy at base, 

petiole up to 45 mm long, winter leaf 20-60, ovate to oblanceolate, apex rather 

acute, thick, 3-11 mm long, 1.5-6 mm wide. Winter rosette subglobose. Scape 1-4, 

very hairy, 47-85 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

triangular-lanceolate, 1.5-3.5 mm long, connate at base, lower lip 2-lobed, lobes 

similar to uppers but usually slightly smaller. Flower reddish-purple, slightly 

paler at base of lips. Corolla bilabiate, 20-30 mm across, zygomorphic, 23-50 mm 

long including spur, upper lip 2-lobed, lobes cuneate to obovate-oblong, lower lip 

3-lobed, lobes similar to uppers but slightly larger, tube pale reddish-purple 

with darker veins, narrowly conical, spur pale reddish-purple, vaguely 

extending from tube, cylindrical, 8-25 mm long. Capsule globose. Seed fusiform. 
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2n = 22. (Plate 4.34). 

 PHENOLOGY: I, II, III, IV, V. Scape arising from winter rosette. 

 ETYMOLOGY: thick-leaved (referring to winter leaves) 

 HABITAT: Mossy calcareous sand stone cliffs in forest. Tolerant to low light 

intensity. 

 DISTRIBUTION: MEXICO (Hidalgo). A few localities have been recorded around 

the type locality. 2,800-3,000 m. 

DISCUSSION: Pinguicula crassifolia is endemic to the El Chico region in the 

State of Hidalgo, Mexico. It was originally identified and vouchered as P. 

macrophylla, not distributed in the state, by Miguel Medina in 1976. Afterwards, 

it was determined as a different taxon and described as P. crassifolia by 

Zamudio (1988). Without flowers, P. crassifolia is morphologically very similar to 

P. acuminata, also found in El Chico. The differences between the two are 

discussed in P. acuminata (species number 29). P. moranensis is also sympatric 

in El Chico but P. crassifolia has more reddish flowers. The distribution area is 

highly restricted to a small area and the population number at the habitat 

seems to be small. 
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Plate 4.34. Pinguicula crassifolia 



379 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



380 
 

35. Pinguicula cyclosecta Casper, Feddes Repert. Spec. Nov. 67 (1963) 11. 

 TYPE: MEXICO. Sierra Madre Oriental, Dulces Nombres, Nuevo León, and just 

east of border into Tamaulipas, 24oN., 99,5o-100,5oW., in limestone crevices on 

cliffs near El Caracol, 3 mi. (ca. 5 km) ne. Dulces Nombres, 17 June 1948, Meyer 

& Rogers 2538 (holotype: MO!; paratype: BM!). 

 SYNONYM: P. lateciliata McVaugh et Mickel 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-12, pale green, outer margin sometimes maroon, 

obovate, apical margin narrowly involute, apex obtuse, cuneate at base, 15-35 

mm long, 5-25 mm wide, winter leaf 35-80, ovate-spatulate, tip slightly involute, 

thick, apex obtuse, 5-10 mm long, 2-5mm wide. Winter rosette acetabuliform. 

Scape 1-5, densely glandulous, 30-120 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-lanceolate, ca. 2 mm long, lower lip 2-lobed, lobes slightly 

smaller than uppers. Flower glossy, bluish-purple to purple, white at base of 

lower lips. Corolla bilabiate, 20-25 mm across, zygomorphic, 25-35 mm long 

including spur, upper lip 2-lobed, lobes suborbicular, lower lip 3-lobed, often 

overlapping, lobes similar to uppers but slightly larger, tube very short, broadly 

conical, spur pale purple, cylindrical, 15-30 mm long. Capsule subglobose. Seed 
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fusiform-elliptic, 600-900 X 150-180 μm. 2n = 22. (Plate 4.35). 

 PHENOLOGY: II, IV, V, VI, VII, VIII, X. Scape arising from spring or summer 

rosette. 

 ETYMOLOGY: having rounded segments (referring to the flower) 

 HABITAT: Crevices on limestone cliffs. Tolerant to low light intensity. 

 DISTRIBUTION: MEXICO (Nuevo León, Tamaulipas). 340-2,195 m. 

DISCUSSION: Pinguicula cyclosecta was initially collected and vouchered as P. 

lilacina by F. G. Meyer and D. J. Rogers in 1948. Simultaneously, Casper (1963) 

and McVaugh and Mickel (1963) described as P. cyclosecta and P. lateciliata, 

respectively based on the same herbarium specimen deposited at the Missouri 

Botanical Garden. It is somewhat ambiguous which name is given to a priority, 

but it seems that Casper (1963) published slightly earlier than McVaugh and 

Mickel (1963) and P. cyclosecta has been generally accepted; therefore, P. 

cyclosecta is adopted here. P. cyclosecta having rounded corolla lobes and glossy 

purple flower colour may not be confused with other species occurring in the 

same region. According to Zamudio (2001b), the species is very rare and is 

restricted to small geographical areas in the Sierra Madre Oriental. 
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Plate 4.35. Pinguicula cyclosecta 
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36. Pinguicula debbertiana Speta et Fuchs, Linz. Biol. Beitr. 24 (1992) 375.  

 TYPE: MEXICO. San Luis Potosí, an der Kreuzung Huizache (San Luis Potosí, at 

the intersection of Huizache), March-April 1989, Debbert, cult. Botanical 

Garden of Munich, 5 May 1991 (holotype: Herb. Speta; isotype: M). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 24-30, yellowish-green or maroon, obovate to 

obovate-oblong, thick, apical margin sometimes narrowly involute, apex obtuse, 

6-13 mm long, 3-8 mm wide, winter leaf many (sometimes more than 100), 

obovate to spatulate, thick, apex obtuse, ca. 8 mm long, ca. 5 mm wide. Winter 

rosette lenticular. Scape 2-3, glabrous, 30-70 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblanceolate ca. 2 mm long, lower lip 2-lobed, lobes smaller than 

uppers, connate at base. Flower bluish-purple to purple, darker veins at base of 

lips, white in throat, yellow trichomes forming 2 prominent ridges at base of 

middle lobe. Corolla bilabiate, 12-16 mm across, zygomorphic, 20-25 mm long 

including spur, upper lip 2-lobed, lobes subquadratus to obovate, tip truncate, 

lower lip 3-lobed, lobes similar to uppers but slightly longer and narrower, 

middle lobe rather cuneate, tube very short, cylindrical, dorsally compressed, 

spur yellowish-green with purple veins, subcylindrical, 5-8 mm long. Capsule 
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globose. Seed unknown. 2n = 22. (Plate 4.36). 

 PHENOLOGY: III. Scape arising from winter rosette. 

ETYMOLOGY: dedicated to Paul Debbert, at the University of Munich, who first 

collected the species  

 HABITAT: Unknown 

 DISTRIBUTION: MEXICO (San Luis Potosí). 1,800 m. 

DISCUSSION: Pinguicula debbertiana was originally collected at El Huizache in 

the State of San Luis Potosí by a German botanist, Paul Debbert during his 

botanical expedition to Mexico in 1989. Afterwards, the species was described 

based on the cultivated materials at the Botanical Garden of Munich. The 

holotype specimen is a Franz Speta’s personal collection. It has been hitherto 

recorded only from the type locality. The rosette of the species is morphologically 

very similar to that of a few other species, e.g. P. esseriana and P. ehlersiae, 

occurring in the same region, but the corolla having deeply bilabiate lips, a 

dorsally compressed tube, and two ridges of yellow-trichomes at the base of 

lower lip are apparently characteristic. The ecology and current status at the 

habitat is unknown.  
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Plate 4.36. Pinguicula debbertiana 
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37. Pinguicula ehlersiae Speta et Fuchs, Stapfia 10 (1982) 114. 

 TYPE: MEXICO. San Luis Potosí, Guadalcázar (100,6o/2,5o), March 1979, Ehlers, 

cult. BGL, 12 January 1981, BGL (holotype: Herb. Speta). 

 SYNONYMS: P. esseriana Kirchner var. ehlersiae (Speta et Fuchs) Zamudio, P. 

hintoniorum Turner 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 17-35, grayish-green or maroon, obovate to spatulate, 

thick, apical margin narrowly involute, apex obtuse, base cuneate, 7-25 mm long, 

5-13 mm wide, winter leaf up to 60, obovate to spatulate, thick, apex obtuse, 

3-10 mm long, 2-4 mm wide. Winter rosette subglobose. Scape 1-2, densely 

glandulous, 50-165 mm long. Calyx bilabiate, upper lip 3-lobed, lobes lanceolate 

ca. 3 mm long, lower lip 2-lobed, lobes smaller than uppers, connate at base. 

Flower pink to reddish-purple, white at base of lower lip. Corolla bilabiate, 

18-28 mm across, zygomorphic, 25-30 mm long including spur, upper lip 2-lobed, 

lobes obovate-cuneate, tip rather truncate, lower lip 3-lobed, lobes similar to 

uppers but slightly larger, lateral lobes oblique, tube very short, shortly 

cylindrical, spur faintly pale purple with darker veins, pendulous, cylindrical, 

sometimes thicker near tip, 18-23 mm long. Capsule subglobose, 650-900 X 
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210-300 μm. Seed narrowly ellipsoid. 2n = 22, 32, 44. (Plate 4.37). 

 PHENOLOGY: II, III, IV. Scape arising from winter rosette. 

 ETYMOLOGY: dedicated to Renate Ehlers, who first collected this species 

 HABITAT: Gypsum rocks. Tolerant to various light intensities.  

 DISTRIBUTION: MEXICO (Nuevo León, San Luis Potosí). 1,210-2,000 m.  

DISCUSSION: Pinguicula ehlersiae, spelled as P. ehlersae in the original 

description, was originally collected at Guadalcázar in the State of San Luis 

Potosí, Mexico by Renate Ehlers and was described by Speta and Fuchs (1982) 

based on the materials cultivated at the Botanical Garden of Linz, Austria. The 

type specimens are likely Franz Speta’s personal collections. According to 

Luhrs (1995a), P. hintoniorum described by Turner (1994) was identical with P. 

ehlersiae. Zamudio (2001b) treated as P. esseriana var. ehlersiae, but Zamudio 

(per. com.) recently thinks that P. esseriana is a hybrid between P. debbertiana 

and P. ehlersiae. P. ehlersiae, often having a shorter corolla tube, wider lobes of 

lower lip, and without a yellow spot at the base of middle lobe of the lower lip, 

differs from P. esseriana. P. ehlersiae has been found in the States of Nuevo 

León and San Luis Potosí. 
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Plate 4.37. Pinguicula ehlersiae 
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38. Pinguicula elizabethiae Zamudio, Acta Bot. Mex. 47 (1999) 16. 

  TYPE: MEXICO. Hidalgo, arroyo Tolimán, municipio de Zimapán (Hidalgo, Arroyo 

Tolimán, Municipality of Zimapán, alt. 1,000 m), Zamudio & Pérez 10029 

(holotype: IEB!; isotypes: IEB!, MEXU!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-12, yellowish-green, obovate to suborbicular or 

broadly spatulate, margin flat to only slightly involute, sometimes gently 

undulate, apex obtuse, base cuneate and hairy, 35-72 mm long, 10-53 mm wide, 

winter leaf 45-125, spatulate to oblong-spatulate, thick, apex obtuse to rather 

acute, 5-17 mm long, 2-4 mm wide. Winter rosette subglobose. Scape 1-5, 

densely glandulous, 30-60 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

lanceolate to oblong, 1.5-3.5 mm long, lower lip 2-lobed, lobes smaller than 

uppers. Flower dark pink to pinkish-purple, white at base of lower lip, yellow 

trichomes in throat. Corolla bilabiate, 18-25 mm across, zygomorphic, 36-46 mm 

long including spur, upper lip 2-lobed, lobes suborbicular to broadly obovate, 

lower lip 3-lobed, lobes larger than uppers, often overlapping, tube 

yellowish-green, very short, conical, spur pale reddish-purple, cylindrical, 15-28 

mm long. Capsule subglobose. Seed fusiform-ellipsoid, 750-900 X 160-210 μm. 
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2n = 22. (Plate 4.38). 

 PHENOLOGY: VIII, IX, X. Scape arising from summer rosette. 

ETYMOLOGY: dedicated to Elizabeth Argüelles, who collected plants in 

Querétaro for many years 

 HABITAT: Mossy rocks in steep slopes or on vertical cliffs. Low light intensity. 

 DISTRIBUTION: MEXICO (Hidalgo, Querétaro). 1,000-1,595 m. 

DISCUSSION: Pinguicula elizabethiae is recorded only from the Canyons of Río 

Moctezuma and Arroyo Tolimán in the States of Hidalgo and Querétaro, Mexico. 

According to Zamudio (1999a), the species was initially collected by Ricardo Z. 

Ortega in 1990 during prospective studies to assess the environmental impact 

prior to a construction of hydroelectric dams above the Río Moctezuma Canyon. 

P. elizabethiae is morphologically similar to P. colimensis, but the former has 

smaller and more rounded summer leaves than the latter, and their distribution 

areas are geographically isolated from each other. P. elizabethiae is locally 

sympatric with P. agnata or P. moctezumae, but it can be morphologically 

identifiable. The habitat is highly restricted to small areas within the states. 
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Plate 4.38. Pinguicula elizabethiae 
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39. Pinguicula emarginata Zamudio et Rzedowski, Phytologia 60 (1986) 258. 

 TYPE: MEXICO. Veracruz, Municipio de Atzalán, Tatzayanala, orilla del río, sobre 

peñas, alt. 1400 m (Veracruz, Municipality of Atzalán, Tatzayanala, river sides, 

on rocks, alt. 1,400 m), 10 January 1970, Ventura 347 (holotype: ENCB; 

isotypes: IEB!, MEXU!, MICH!, XAL). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-16, yellowish-green or maroon, obovate, margin narrowly 

involute, apex obtuse, base rather cuneate, 10-50 mm long, 5-25 mm wide. Scape 

1-7, densely glandulous, 40-120 mm long. Calyx bilabiate, upper lip 3-lobed, 

lobes oblong to oblong-lanceolate, 1.5-2 mm long, lower lip 2-lobed, lobes smaller 

than uppers, connate at base. Flower white to pale purple, with purple veins, 

yellow at base of lower throat. Corolla bilabiate, 8-18 mm across, zygomorphic, 

8-16.5 mm long including spur, upper lip 2-lobed, lobes oblong to subquadrate, 

tip notched to irregularly serrate, lower lip 3-lobed, lobes larger than uppers, 

obovate to cuneate, tip notched to emarginate or irregularly serrate, tube very 

short, broadly conical, spur yellowish-green, cylindrical, 4-7 mm long. Capsule 

subglobose. Seed narrowly ellipsoid, 650-830 X 200-250 μm. 2n = 22. (Plate 

4.39). 
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 PHENOLOGY: I, III, V, VI 

 ETYMOLOGY: emarginated or shallowly notched (referring to the flower) 

 HABITAT: Very wet sandstone cliffs on streamside in forests. Tolerant to low light 

intensity. 

 DISTRIBUTION: MEXICO (Puebla, Veracruz). 830-1,550 m. 

DISCUSSION: Pinguicula emarginata is endemic to the States of Puebla and 

Veracruz, Mexico. The tip of corolla lobes is irregularly emarginate and lips have 

purple veins. The shape of corolla lobes and colour strength of veins vary among 

strains, but those are apparently characteristics for the species. Therefore, P. 

emarginata may not be confused with other species particularly it is in flower. 

The species basically does not form winter rosettes but it may very rarely form a 

winter rosette in a drought season. Although the distribution area is highly 

restricted, the population number and density at the habitat is relatively large. 
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Plate 4.39. Pinguicula emarginata 



399 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



400 
 

40. Pinguicula esseriana Kirchner, Willdenowia 11 (1981) 317. 

 TYPE: MEXICO. im Hochland von San Luis Potosí bei El Huizache (in the 

highland of San Luis Potosí, at El Huizache), 1977, Köhres s.n. (holotype: 

BOCH; isotypes: B!, FRP).  

 SYNONYM: P. jaumavensis Debbert 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 10-35, pale green, sometimes suffused with maroon, 

thick, obovate, apical margin involute, apex obtuse, 7-25 mm long, 5-13 mm 

wide, winter leaf 15-70, obovate, thick, apex obtuse to rather acute, 5-20 mm 

long, 2-5.5 mm wide. Winter rosette subglobose. Scape 1-6, sparsely glandulous, 

50-165 mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong-obovate, 2-3 

mm long, lower lip 2-lobed, lobes smaller than uppers, connate to middle. Flower 

pale pinkish-purple, paler at base of lips, yellow spot at base of middle lobe. 

Corolla bilabiate, 17-25 mm across, zygomorphic, 25-30 mm long including spur, 

upper lip 2-lobed, lobes obovate-cuneate to oblong-cuneate, tip obtuse to 

truncate, lower lip 3-lobed, lobes similar to uppers but slightly larger, lateral 

lobes oblique, tube yellowish-green, conical to subcylindrical, spur 

yellowish-green with purple veins, cylindrical, pendulous, 10-30 mm long. 
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Capsule subglobose. Seed narrowly ellipsoid, 590-770 X 110-200 μm. 2n = 32. 

(Plate 4.40). 

 PHENOLOGY: I, II, III, IV, IX. Scape arising from winter rosette. 

ETYMOLOGY: dedicated to Prof. Karl Esser, the director at the Botanical Garden 

of Ruhr-University Bochum 

 HABITAT: Crevices on calcareous rocks. Tolerant to low light intensity.  

 DISTRIBUTION: MEXICO (Hidalgo, Nuevo León, Querétaro, San Luis Potosí, 

Tamaulipas). 152-2,420 m. 

DISCUSSION: Pinguicula esseriana was initially discovered at El Huizache in the 

State of San Luis Potosí, Mexico as an unidentified Pinguicula taxon by Gerhard 

Köhres, a cactus collector, during his field trip to Mexico in 1977. A single 

material was sent to the Botanical Garden of the Ruhr-University Bochum, and 

was described as P. esseriana (Kirchner 1981). P. jaumavensis, described by 

Debbert (1991) based on the materials from the State of Tamaulipas, is 

synonymous with P. esseriana. It is sometimes confused with P. ehlersiae since 

some populations show intermediate floral morphologies between the two, which 

are locally sympatric. Zamudio (per. com.) thinks that P. esseriana could be a 

hybrid between P. debbertiana and P. ehlersiae in accordance to his field 
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observations. Compared with P. ehlersiae, in general, P. esseriana has a longer 

corolla tube and a yellow spot at the base of lower lip. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.40. Pinguicula esseriana 
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41. Pinguicula gigantea Luhrs, Phytologia 79 (1995) 389. 

 TYPE: MEXICO. Oaxaca, steep slopes near San Bartolomé Ayautla, 500-800 m, 

coll. A. Lau s.n., 1987, from cult. Plants, August-September 1995, Luhrs 9505 

(holotype: TEX!; isotype: L). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

inconspicuously dimorphic, summer leaf 10-13, yellowish-green, or sometimes 

maroon, subelect, obovate to oblong-obovate, margin sometimes only slightly 

revolute and undulate, apex obtuse, 60-165 mm long, 40-80 mm wide, lower 

surface sparsely glandulous, winter leaf 6-9, similar to summer leaf but smaller, 

30-60 mm long, 24-38 mm wide. Winter rosette similar to summer rosette but 

slightly smaller with fewer leaves. Scape 1-5, densely glandulous, 100-185 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes ovate, 3-4 mm long, connate to 

middle, lower lip 2-lobed, lobes slightly smaller than uppers. Flower pale purple 

to faintly pale purple, sometimes slightly darker at base of lips, yellowish-green 

or yellow in throat. Corolla bilabiate, 18-30 mm across, subactinomorphic, 28-33 

mm long including spur, upper lip 2-lobed, lobes subquadratus to oblong-cuneate 

or elliptic, tip truncate, lower lip 3-lobed, lobes similar to uppers, tube 

yellowish-green, cylindrical, spur yellowish-green, subcylindrical to clavate, 5-8 



405 
 

mm long. Capsule subglobose. Seed narrowly ellipsoid, 650-800 X 210-260 μm. 

2n = 22. (Plate 4.41). 

 PHENOLOGY: XI 

 ETYMOLOGY: gigantic or very large (referring to the plant) 

 HABITAT: Calcareous rocks in steep slopes or on vertical cliffs. Low light 

intensity.  

 DISTRIBUTION: MEXICO (Oaxaca). Known only from the type locality. 500-900 

m. 

DISCUSSION: Pinguicula gigantea was initially collected near San Bartolomé 

Ayautla in the State of Oaxaca, Mexico by a German theologian, Alfred B. Lau in 

1987. The species is hitherto known only from the type locality. The plants had 

been propagated and had been cultivated among horticulturalists as “P. sp. 

Ayautla” nom. nud. before Luhrs (1995b) officially described as P. gigantea, 

based on one of the cultivated materials. It is morphologically similar to a few 

other species (e.g. P. agnata, P. ibarrae, or P. martinezii); however, P. gigantea 

forms a much larger summer rosette and has glands sparsely on the lower 

surface of the leaf. P. gigantea forms a slightly smaller rosette than a summer 

rosette. The function of winter leaf is the same as that of summer leaf while 
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other morphologically similar species (P. agnata, P. ibarrae, or P. martinezii) 

forming winter rosettes have functionally different leaves in summer and in 

winter.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.41. Pinguicula gigantea 
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42. Pinguicula gracilis Zamudio (1988), Acta Bot. Mex. 3 (1988) 25. 

 TYPE: MEXICO. Nuevo León, municipio de Monterrey, ladera norte del Cerro de 

las Mitras, sobre rocas calizas en taludes muy escarpados, en bosque de encinos 

alt. 1450 m (Nuevo León, Municipality of Monterrey, northern slope of Cerro de 

las Mitras, on limestone rocks in very steep slope in an oak forest, alt. 1,450 m), 

19 February 1987, Zamudio & González 5184 (holotype: IEB!; isotypes: CHAPA, 

ENCB, MEXU!, MICH!, TEX!, XAL). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-20, yellowish-green, outer margin sometimes maroon, 

obovate, apical margin involute, apex obtuse to rather acute, 8-16 mm long, 4-10 

mm wide, winter leaf 10-35, spatulate to oblanceolate, thick, apex obtuse, 3-12 

mm long, 1.5-4 mm wide. Winter rosette lenticular. Scape 1-4, glabrous, 18-57 

mm long. Calyx bilabiate, upper lip 3-lobed, lobes elliptic to oblong 1.3-3 mm 

long, lower lip 2-lobed, lobes smaller than uppers, slightly connate at base. 

Flower white with thin purple veins at base of lips, yellow spot at base of middle 

lobe, only faintly pale purple in throat. Corolla bilabiate, 7-16 mm across, 

zygomorphic, 10-19 mm long including spur, upper lip 2-lobed, lobes oblong, 

lower lip 3-lobed, lobes larger than uppers, lateral lobe obovate-oblong, middle 
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lobe obovate-spatulate, tip shallowly emarginate, much wider than laterals, 

tube white, very short, conical, spur yellowish-green, cylindrical, 3-6.5 mm long. 

Capsule subglobose. Seed narrowly ellipsoid. 2n = 22. (Plate 4.42). 

 PHENOLOGY: I, II, IV. Scape arising from winter rosette. 

 ETYMOLOGY: slender 

 HABITAT: Limestone rocks on vertical cliffs in an oak forest. Low light intensity.   

DISTRIBUTION: MEXICO (Coahuila, Nuevo León, Tamaulipas). 1,450-2,120 m. 

DISCUSSION: Pinguicula gracilis was initially collected near Monterrey in the 

State of Nuevo León, Mexico by E. Ramirez-Alvarez in February 1980 as a 

possible close relative of P. pumila, not found in Mexico. S. Zamudio and S. 

González made an additional specimen collection in 1987 at the same locality 

and in the following year, Zamudio (1988) described it as P. gracilis. This species 

is morphologically similar to P. immaculata or P. nivalis, also found in the State 

of Nuevo León and having white flowers. However P. gracilis has very fine 

purple veins in the lower half of corolla lips and the throat is only faintly pale 

purple while P. immaculata and P. nivalis have pure white flowers with 

yellowish-green at the base of lower lip. Zamudio (1988) thought that the species 

might be annual in the original description, but it is no doubt perennial forming 
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a winter rosette.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.42. Pinguicula gracilis 
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43. Pinguicula greenwoodii Cheek, Kew Bull. 49 (1994) 813. 

 TYPE: MEXICO. Oaxaca, Iacatepec (Zacatepec) road, 19 April 1987, Greenwood 

G-1377 (holotype: K!; isotypes: K!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-8, yellowish-green, ovate to obovate, margin narrowly involute, 

apex obtuse, base cuneate, 30-50 mm long, 17-30 mm wide. Scape 1-3, densely 

glandulous, 85-140 mm long. Calyx bilabiate, upper lip 3-lobed, lobes ovate, 4-5 

mm long, slightly connate at base, lower lip 2-lobed, lobes smaller than uppers, 

connate at base. Flower faintly pale purple, with dark green veins at lower half 

of lips. Corolla bilabiate, 8-12 mm across, zygomorphic, 2.3-2.5 mm long 

including spur, lips rather connate at base, upper lip 2-lobed, lobes broadly 

suborbicular, connate at base, lower lip 3-lobed, lobes oblong, middle lobe larger 

than laterals, tube white with dark green veins, narrowly conical to 

subcylindrical, dorsally compressed, spur white with dark green veins, 

cylindrical, 9-11 mm long. Capsule globose. Seed narrowly ellipsoid. (Plate 4.43). 

 PHENOLOGY: IV 

 ETYMOLOGY: dedicated to Edward Greenwood, who first collected this species 

 HABITAT: Wet limestone cliffs in a forest. Low light intensity. 
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 DISTRIBUTION: MEXICO (Oaxaca). Known only from the type locality. 1,550 m. 

DISCUSSION: Pinguicula greenwoodii has been recorded only once at the type 

locality in the State of Oaxaca. In the original description by Cheek (1994), the 

exact holotype locality was omitted though a few keywords such as “Iacatepec 

(Zacatepec) road”, “1550 m alt.” and “about 30 km from the sea” were mentioned. 

It is assumed that this species does not form a winter rosette and may not be 

confused with other species at the habitat particularly when it is in flower, 

having somewhat connate lips at the base with dark green veins at the base of 

lips to the throat. It was unable to obtain the material for the phylogenetic 

analysis in this study, but P. greenwoodii has been temporally placed into this 

section. A further examination may verify its phylogenetic relationship and then 

it may need to modify the treatment.  
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Plate 4.43. Pinguicula greenwoodii 
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44. Pinguicula gypsicola Brandegee, Univ. Calif. Pub. Bot. 4 (1911) 190. 

 TYPE: MEXICO. San Luis Potosí, collected on wet gypsum rocks at Minas de San 

Rafael, November 1910, Purpus 4886 (holotype?: MEXU-photo ex-UC!, UC!; 

isotypes: BM!, E!, MEXU!, MO!, US; possible type: P!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 10-30, yellowish-green or maroon, subelect, 

linear-lanceolate, margin slightly revolute, apex rather acute, 30-130 mm long, 

4-10 mm wide, winter leaf 100-170, oblong-cuneate to spatulate, apex rather 

acute, 4-20 mm long, 1-3.5 mm wide. Winter rosette lenticular to acetabuliform. 

Scape 1-5, densely glandulous, 60-170 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes broadly triangular-ovate, ca. 3 mm long, lower lip 2-lobed, lobes 

smaller than uppers. Flower reddish-purple to purple, often darker or with 

darker veins at base of lips, white spot or stripe at base of middle lobe. Corolla 

bilabiate, 13-20 mm across, zygomorphic, 30-50 mm long including spur, upper 

lip 2-lobed, lobes cuneate-oblong to oblong-obovate, tip rather truncate, lower lip 

3-lobed, lobes similar to uppers but slightly larger, tube pale purple, very short, 

conical, spur faintly pale purple with darker veins, cylindrical, pendulous, 15-30 

mm long. Capsule subglobose. Seed ellipsoid, 550-680 X 160-200 μm. 2n = 22. 
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(Plate 4.44). 

 PHENOLOGY: III, VI, VII, IX, XI. Scape arising from summer rosette. 

 ETYMOLOGY: growing on gypsum 

 HABITAT: Relatively dry gypsum rock walls. Tolerant to low light intensity.   

 NATURAL HYBRID: X P. takakii 

DISTRIBUTION: MEXICO (San Luis Potosí). A few localities have been recorded 

near the type locality. 1,200-1,400 m. 

DISCUSSION: Pinguicula gypsicola was initially collected by Carl (Karl) A. 

Purpus in November, 1910 at Minas de San Rafael in the State of San Luis 

Potosí, Mexico. The specimens have been collected several times, but the 

distribution seems to be restricted around the type locality in the Municipality 

of Villa Juárez. P. gypsicola, having linear-lanceolate leaves, is one of the most 

characteristic species in the region and may not be confused with the other 

species at the habitat. It is morphologically similar to P. moctezumae, endemic 

to the Moctezuma Canyon in the States of Hidalgo and Querétaro, but P. 

gypsicola has much smaller reddish-purple or purple flowers. In Villa Juárez, P. 

ehlersiae and P. takakii are also seen, but they are morphologically different 

from P. gypsicola. The current status of the species at the habitat is poorly 
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known. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.44. Pinguicula gypsicola 
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45. Pinguicula hemiepiphytica Zamudio et Rzedowski, Acta Bot. Mex. 14 (1991) 24. 

 TYPE: MEXICO. Oaxaca, 58 km al N de Ixtlán, por la carretera a Valle Nacional, 

sobre taludes, entre colonias de musgos, bosque mesófilo de montaña, alt. 2200 

m (Oaxaca, 58 km north of Ixtlán, the road to Valle Nacional, among mosses in 

slopes, mountain forests, alt. 2,200 m), 12 October 1987, Zamudio 5630 

(holotype: IEB!; isotypes: CHAPA, ENCB, IEB!, MEXU!, MICH!, TEX!; 

paratype: MEXU!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-12, yellowish-green or maroon, elliptic to suborbicular, 

margin narrowly involute, apex obtuse, 20-70 mm long, 12-55 mm wide, winter 

leaf 30-50, spatulate to oblanceolate, thick, apex obtuse to rather acute, 10-20 

mm long, 1-6 mm wide. Winter rosette lenticular. Scape 1-3, densely glandulous, 

50-130 mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong, 3-6 mm long, 

lower lip 2-lobed, lobes similar to uppers, connate at base. Flower pink to 

pinkish-purple, white stripes at base of lower lip. Corolla bilabiate, 35-50 mm 

across, zygomorphic, 35-80 mm long including spur, upper lip 2-lobed, lobes 

quadrate-oblong, tip obtuse to truncate or slightly serrate, lower lip 3-lobed, 

lobes slightly larger than uppers, obovate-cuneate, tip truncate to slightly 
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emarginate in middle lobe, tube pale reddish-purple with purple veins, shortly 

conical to subcylindrical, spur whitish-green to pale reddish-purple with purple 

veins, vaguely extending from tube, cylindrical, 12-50 mm long. Capsule 

subglobose. Seed fusiform-ellipsoid, 800-990 X 150-220 μm. 2n = 22. (Plate 4.45). 

 PHENOLOGY: III, IV, V, VI, VII, VIII, IX, XI. Scape arising from summer rosette. 

 ETYMOLOGY: semi-epiphytic 

 HABITAT: Epiphytic on mossy tree trunks or mossy rock walls in mountain 

forests. Tolerant to low light intensities. 

 DISTRIBUTION: MEXICO (Oaxaca). 1,500-2,900 m. 

DISCUSSION: Pinguicula hemiepiphytica is endemic to the State of Oaxaca, 

Mexico. Despite a number of specimen records, the distribution of the species 

seems to be mostly restricted to the northern slopes of the Sierra de Juárez, 

between Ixtlán and Valle Nacional in the state. Many collectors addressed that 

the species was often found on mossy tree trunks as an epiphyte, but it does also 

occur on mossy rocks or slopes (Zamudio and Rzedowski 1991). It is 

morphologically similar to a few other species, such as P. laueana or P. 

moranensis. P. hemiepiphytica has pink or pinkish-purple flowers with a white 

spot or stripe at the base of lower lip while P. laueana has red to reddish-orange 
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or pinkish-red flowers often without a white spot at the base of the lower lip. 

The flower bud of P. hemiepiphytica arises from the summer rosette while that 

of P. laueana arises from the winter rosette. Moreover, their distributions are 

isolated from each other. In comparison to P. moranensis, P. hemiepiphytica has 

a much thicker and longer corolla tube gradually tapering to a spur while P. 

moranensis has a very short and conical one continuing to a distinctive spur. It 

seems P. hemiepiphytica is locally common though restricted to the small area. 
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Plate 4.45. Pinguicula hemiepiphytica 



424 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



425 
 

46. Pinguicula heterophylla Bentham, Pl. Hartweg (1839) 70. 

 TYPE: Tuquila, 1840, Hartweg 510 (holotype: K!; isotypes: BM!, E!, FI!, L, LD!, 

LE!, OXF!, P!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-20, yellowish-green or sometimes maroon, elect to 

arcuate, very narrowly linear-lanceolate to filiform, margin slightly revolute, 

apex acute, 100-250 mm long, 1-3 mm wide, base oblong-elliptic, winter leaf 

many, linear-lanceolate, apex acute, 10-25 mm long, 1-3 mm wide. Winter 

rosette globose. Scape 1-4, densely glandulous, 60-230 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes triangular-lanceolate, ca. 3 mm long, lower lip 2-lobed, 

lobes smaller than uppers. Flower white to faintly pale lilac, yellow trichomes at 

base of lower lip. Corolla bilabiate, 18-25 mm across, zygomorphic, 20-24 mm 

long including spur, upper lobes 2-lobed, lobes obovate-oblong, lower lip 3-lobed, 

lobes similar to uppers but slightly larger, tube white to pale green or pale 

purple, narrowly conical to subcylindrical, spur yellowish-green, cylindrical 4-5 

mm long. Capsule globose-ovoid. Seed narrowly ellipsoid, 600-800 X 180-230 μm. 

2n = 22. (Plate 4.46). 

 PHENOLOGY: II, IV, V, VI, VII, VIII, IX. Scape arising from spring rosette or 
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summer rosette. 

 ETYMOLOGY: having different shapes of leaves 

 HABITAT: Calcareous rock walls. Low light intensity. 

DISTRIBUTION: MEXICO (Guerrero, México, Michoacán, Morelos, Oaxaca). 

1,208-3,068 m. 

DISCUSSION: Pinguicula heterophylla has been recorded at least from five states 

in Mexico although the holotype locality “Tuquila” is not clearly known which 

state belongs to (or Juquila Mixes, Oaxaca?). It has very narrow thread-like 

leaves as well as P. medusina does. The two species are morphologically very 

similar, but P. heterophylla never produce a clonal plantlet at the tip of summer 

leaf whereas P. medusina frequently does. Both species occur in the State of 

Oaxaca, but it may not be at the same microhabitat. The shape of the winter 

rosette is globose resembling an onion bulb which morphologically differs from 

most of the other species in Mexico. Just before extending summer leaves, it has 

much shorter spring leaves and the scape arises during this phase (i.e. spring 

rosette) between the end of April and May at the habitat. It seems that P. 

heterophylla is locally common. 
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Plate 4.46. Pinguicula heterophylla 
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47. Pinguicula ibarrae Zamudio, Acta Bot. Mex. 70 (2005), 70. 

 TYPE: MEXICO. Hidalgo, municipio de Tlanchinol, ca. 11 km al N de Tlanchinol, 

por la carretera a Huejutla (Hidalgo, Municipality of Tlanchinol, ca. 11 km north 

of Tlanchinol, road to Huejutla, alt. 1,100 m), 18 November 2001, Zamudio, 

Ibarra & Zamudio 11814 (holotype: IEB!; isotypes: IEB!, MEXU!, TEX!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 8-20, yellowish-green, sometimes suffuse with maroon, 

obovate to ligulate, rather thick, margin narrowly involute, apex obtuse, base 

rather cuneate, 35-95 mm long, 15-45 mm wide, winter leaf 11-20, 

elliptic-obovate to spatulate, thick, apex obtuse, 12-25 mm long, 7-13 mm wide. 

Winter rosette acetabuliform. Scape 5-12, densely glandulous, 60-150 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes triangular to broadly elliptic, 3.5-6 mm 

long, connate at base, lower lip 2-lobed, lobes smaller than uppers, connate to 

middle. Flower white to faintly pale purple, yellow in throat, sometimes faintly 

pale lilac at margin of lobes, with reddish-purple spots at base of lobes. Corolla 

bilabiate, 25-35 mm across, subactinomorphic, 24-35 mm long including spur, 

upper lip 2-lobed, lobes obovate-oblong, tip obtuse to truncate, lower lip 3-lobed, 

lobes similar to uppers but only slightly larger, tube yellowish-green, cylindrical, 
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spur yellowish-green, cylindrical, 4.5-8 mm long. Capsule subglobose. Seed 

narrowly ellipsoid, 800-1,050 X 190-250 μm. 2n = 22. (Plate 4.47). 

 PHENOLOGY: III, XI. Scape arising from winter rosette, early summer rosette, or 

late summer rosette. 

ETYMOLOGY: dedicated to Adolfo Ibarra Vázquez, who first collected and 

cultivated this species 

 HABITAT: Rocks in steep slopes or on vertical cliffs in forests. Low light intensity.  

 DISTRIBUTION: MEXICO (Hidalgo, Querétaro). A few localities have been 

recorded around the type locality. 900-1,120 m. 

DISCUSSION: Pinguicula ibarrae occurs in the States of Hidalgo and Querétaro, 

Mexico. It is normally regarded that its first collection and cultivation was made 

by a Mexican horticulturalist, Adolfo Ibarra Vázquez. The type locality is located 

at the Municipality of Tlanchinol in the State of Hidalgo, Mexico, but an earlier 

collection was made by T. B. Croat and D. P. Hannon in February 1987 at 18-23 

miles (29-37 km) south of Huejutla (Zamudio 2005). This species is 

morphologically similar to a few other species, e.g. P. agnata or P. gigantea. In 

comparison to those, P. ibarrae has much broader summer leaves than P. agnata, 

and has flatter, thinner (in thickness) and softer texture summer leaves than P. 
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gigantea.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.47. Pinguicula ibarrae 
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48. Pinguicula immaculata Zamudio et Lux, Acta Bot. Mex. 20 (1992) 40. 

 TYPE: MEXICO. Nuevo León, municipio de Galeana, km 10 de la brecha entre 

Rayones y Galeana, cañada en laderas yesosas con matrral submontano de  

Mortonia greggii, Gochnatia hypoleuca, Agave sp. and Hechtia sp., alt. 1300 m 

(Nuevo León, Municipality of Galeana, 10 km from the gap between Rayones 

and Galeana, limestone cliffs in the canyon with shrubs of Mortonia greggii, 

Gochnatia hypoleuca, Agave sp. and Hechtia sp., alt. 1,300 m), 26 February 

1991, Zamudio & Cols 6225 (holotype: IEB!; isotypes: CHAPA, ENCB, IEB!, 

MEXU!, MICH!, TEX!).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-8, yellowish-green, outer margin sometimes maroon, 

elliptic to oblong, apical margin narrowly involute, apex obtuse to rather acute, 

hairy at base, 4-9 mm long, 3-5 mm wide, winter leaf 10-15, oblong, very hairy at 

margin, apex obtuse to rather acute, 4-8.5 mm long, 1-3 mm wide. Winter 

rosette subglobose, very hairy. Scape 1-3, glabrous, 15-60 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes triangular, 1-2 mm long, lower lip 2-lobed, 

lobes smaller than uppers. Flower white, yellowish-green at base of lower lip. 

Corolla bilabiate, 7-10 mm across, zygomorphic, 10-20 mm long including spur, 
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upper lip 2-lobed, very small, oblong-ovate, lower lip 3-lobed, lobes larger than 

uppers, lateral lobes obliquely oblong-ovate, middle lobe obovate, shallowly 

emarginate at tip, much wider than laterals, tube purple, very short, conical, 

spur pale yellow, subcylindrical to conical, pendulous, 3.5-9 mm long. Capsule 

globose. Seed narrowly ellipsoid. (Plate 4.48). 

 PHENOLOGY: I, II, III. Scape arising from winter rosette.  

 ETYMOLOGY: non-maculate (referring to the flower, compared with the flower of 

P. gracilis) 

 HABITAT: Dry gypsum rock walls. Tolerant to various light intensities. 

 DISTRIBUTION: MEXICO (Nuevo León). A few localities have been recorded 

around the type locality. 1,260-2,180 m.  

DISCUSSION: Pinguicula immaculata is endemic to the State of Nuevo León, 

Mexico. In February 1990, A. Lux and J. Verduzco took photographs and 

specimens of two unidentified tiny Pinguicula taxa growing on gypsum walls at 

the Reyones region in the state, as a result, one was P. rotundiflora and the 

other was a new taxon, i.e. P. immaculata (Zamudio and Lux 1992). P. 

immaculata, morphologically similar to P. gracilis or P. nivalis, has much 

smaller upper lip lobes and narrower summer leaves than the two. Its specific 
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epithet “non-maculate” referring to the pure white flower colouration was given 

to the species in comparison to the flower of P. gracilis, with very fine purple 

veins at the lower half of the lips (per. com., Zamudio). It is relatively sparse at 

the microhabitat.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.48. Pinguicula immaculata 
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49. Pinguicula kondoi Casper, Feddes Repert. 85 (1974) 1. 

 TYPE: MEXICO. Tamaulipas, about 71 km from Tampico junction to Ciudad 

Victoria, February 1971, Osada 1029 (holotype: NCU!; syntype: NCU!). 

 SYNONYM: P. reticulata Schlauer 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 10-15, yellowish-green to reddish-yellow or maroon, 

rather thick, obovate, apical margin narrowly involute, apex obtuse, base 

cuneate, 10-18 mm long, 10-15 mm wide, winter leaf 20-30, obovate, thick, 

somewhat hairy at margins and base, apical margin slightly involute, apex 

obtuse, base cuneate, 8-13 mm long, 7-9 mm wide. Winter rosette subglobose. 

Scape 1-3, densely glandulous, 20-90 mm long. Calyx bilabiate, upper lip 3-lobed, 

lobes oblong-lanceolate, ca. 2 mm long, connate at base, lower lip 2-lobed, lobes 

smaller than uppers. Flower white to faintly pale purple, with prominent purple 

veins, yellow in throat, yellow trichomes at base of lower lip. Corolla bilabiate, 

8-12 mm across, subactinomorphic, 17-18 mm long including spur, upper lip 

2-lobed, lobes broadly suborbicular, lower lip 3-lobed, lobes similar to uppers, 

tube pale yellow with dark reddish-purple veins, cylindrical, spur yellow to 

purple, subcylindrical, incurved, 4-5 mm long. Capsule subglobose. Seed 
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unknown. 2n = 22. (Plate 4.49). 

 PHENOLOGY: III, IV, V. Scape arising from summer rosette.  

ETYMOLOGY: dedicated to Katsuhiko Kondo, who sent the material to S. J. 

Casper from S. Osada’s collection 

 HABITAT: Dry gypsum hillsides. Tolerant to various light intensities.  

 DISTRIBUTION: MEXICO (Nuevo León, San Luis Potosí, Tamaulipas). 

1,210-2,800 m. 

DISCUSSION: Pinguicula kondoi is distributed in the States of Nuevo León, San 

Luis Potosí, and Tamaulipas in Mexico. It was first collected in the State of 

Tamaulipas (exact locality unknown) by Seiichi Osada in February 1971. S. 

Osada requested identification of the taxon to Katsuhiko Kondo, who later sent 

the material to S. Jost Casper. The taxon was described as P. kondoi by Casper 

(1974). Afterwards, Schlauer (1991) described P. reticulata based on the 

material collected at Tula in the State of San Luis Potosí (Tamaulipas?) by G. 

Köhres in 1977. After examining herbarium specimens of both taxa, Luhrs 

(1995a) concluded that P. reticulata was synonymous with P. kondoi both having 

the same features. This species often has prominent reddish-purple veins 

entirely on corolla lobes that may not be confused with other species at the 
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habitat. Some populations may have very pale reddish-purple veins. Little 

information regarding the habitat is available.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.49. Pinguicula kondoi 
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50. Pinguicula laueana Speta et Fuchs, Phyton (Austria) 29 (1989) 94. 

 TYPE: MEXICO. Oaxaca, Sierra Mixe, leg. A. Lau 009, cult. Bot. Gad. Linz, 9 

April 1987 & 30 October 1987 (holotype: Herb. Speta; isotype: LI?). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 15-20, yellowish-green or maroon, elliptic-oblong to 

suborbicular, or obovate, margin sometimes narrowly involute, apex obtuse to 

rather acute, 25-50 mm long, 20-30 mm wide, winter leaf 30-50, obovate, thick, 

apex rather acute, 5-20 mm long, 0.5-0.8 mm wide. Winter rosette lenticular. 

Scape 2-4, densely glandulous, 80-200 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-ovate, ca. 5 mm long, lower lip 2-lobed, lobes slightly 

smaller than uppers, connate to middle or near tips. Flower red, sometimes 

reddish-orange or reddish-pink. Corolla bilabiate, 28-38 mm across, 

zygomorphic, 50-60 mm long including spur, upper lip 2-lobed, oblong to 

quadrate-oblong, tip rather truncate, lower lip 3-lobed, lobes similar to uppers 

but slightly larger, often overlapping at base, middle lobe rather truncate at tip, 

tube white to pale pink with reddish veins, conical to subcylindrical, spur white 

to pale pink with reddish veins, vaguely extending from tube, cylindrical, 30-45 

mm long. Capsule globose. Seed narrowly ellipsoid, 850-1,150 X 190-240 μm. 2n 
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= 22. (Plate 4.50). 

 PHENOLOGY: IV. Scape arising from late winter rosette or summer rosette. 

ETYMOLOGY: dedicated to a German theologian, Alfred B. Lau, who first 

collected this species and many other Mexican plant species at the field.  

 HABITAT: Mossy rock walls in forests. Low light intensity. 

 DISTRIBUTION: MEXICO (Oaxaca). 1,600-3,600 m. 

DISCUSSION: Pinguicula laueana is endemic to the State of Oaxaca, Mexico. It 

was initially collected by a German theologian, Alfred B. Lau as an unidentified 

taxon at the Sierra Mixe. Speta and Fuchs (1989) described as P. laueana based 

on the cultivated materials. The holotype specimen is Franz Speta’s personal 

collection (isotype not seen in LI). The species is morphologically very similar to 

P. hemiepiphytica and Zamudio and Rzedowski (1991) suggested that the two 

were likely conspecific. The distribution areas of the two are not overlapped each 

other; therefore, those are treated as different species here. The difference 

between the two is discussed in species number 45, P. hemiepiphytica.  
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Plate 4.50. Pinguicula laueana 
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51. Pinguicula laxifolia Luhrs, Phytologia 79 (1995) 116. 

 TYPE: MEXICO. Tamaulipas, Distr. Gómez Farías, Rancho del Cielo, between La 

Perra and Agua Linda, 31 March 1969, Richardson 1211 (holotype: TEX!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-12, yellowish-green, sometimes with maroon 

suffusion, subelect or arcuate, elliptic to oblanceolate or somewhat spatulate, 

convex, apex obtuse, base narrowly cuneate, margin often revolute but 

sometimes narrowly involute, 32-68 mm long, 4-12 mm wide, winter leaf up to 

17, obovate-spatulate, apex obtuse, base rather cuneate, 10-17 mm long, 1.5-5 

mm wide. Winter rosette subglobose. Scape 1-3, densely glandulous, 60-93 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes oblong, ca. 2 mm long, lower lip 

2-lobed, lobes slightly smaller than uppers. Flower pinkish-purple, paler at base 

of lips. Corolla bilabiate, 18-22 mm across, zygomorphic, 30-39 mm long 

including spur, upper lip 2-lobed, lobes oblong-obovate, lower lip 3-lobed, lobes 

obovate-orbicular, middle lobe larger then laterals, tube yellowish-green, conical 

to subcylindrical, spur yellowish-green, cylindrical, 10-17 mm long. Capsule 

subglobose. Seed unknown. (Plate 4.51). 

 PHENOLOGY: III, IV. Scape arising from early summer rosette. 
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 ETYMOLOGY: loosely-leaved 

 HABITAT: Calcareous rock walls in forest. Low light intensity. 

 DISTRIBUTION: MEXICO (Tamaulipas). Restricted to the type locality area. 

 1,890-2,040 m. 

DISCUSSION: Pinguicula laxifolia is known only from the State of Tamaulipas, 

Mexico. It was originally collected by Alfred Richardson in March 1969 and 

deposited at the herbarium in the University of Texas at Austin as an 

unidentified taxon. Luhrs (1995a) described it as a new species, i.e. P. laxifolia 

based on the herbarium specimens. The summer leaf is oblanceolate to 

spatulate and the upper surface is often convex, but detailed morphological 

observations, particularly from the live materials, are still extremely limited. 

According to Zamudio (per. com.), the flower colour is darker than that 

mentioned in the original description as pinkish-purple. The distribution of this 

little known species is highly restricted to a very small area in the Municipality 

of Gómez Farías in the state. Details of its ecology and current status at the 

habitat are poorly known.  
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Plate 4.51. Pinguicula laxifolia 
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52. Pinguicula macrophylla Kunth, Nov. Gen. et Spec. 2 (1817) 226. 

TYPE: MEXICO. crescit in Novae Hispaniae collibus inter urbem Guanaxuato et 

pagum Santa Rosa (Guanajuato, hills between Guanajuato City and Santa 

Rosa), Humboldot & Bonpland (holotype: P!; isotype: P!). 

 SYNONYMS: P. barkeriana Sprague, P. caudata Hemsley 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 2-6, yellowish-green or maroon, ovate-elliptic to  

suborbicular, margin narrowly involute, apex obtuse, base often cordate, 28-135 

mm long, 25-125 mm wide, petiole 12-60 mm long, winter leaf 30-45, ovate, 

elliptic to oblong-lanceolate, apex acute to acuminate, thick, 6-25 mm long, 3-9 

mm wide. Winter rosette subglobose. Scape 1-7, densely glandulous, 75-300 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes oblong-lanceolate, ca. 4 mm long, 

lower lip 2-lobed, lobes smaller than uppers. Flower bluish-purple, often darker 

at base of lips, white spot or stripe at base of middle lobe. Corolla bilabiate, 

20-35 mm across, zygomorphic, 35-55 mm long including spur, upper lip 2-lobed, 

lobes broadly oblong, reflexed at base, lower lip 3-lobed, lobes larger than uppers, 

obovate to obovate-oblong, lateral lobes oblique and reflexed or twisted, tube 

bluish-purple, very short, conical to somewhat saccate, spur pale purple, 
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cylindrical, 17-33 mm long. Capsule subglobose, 900-1,100 X 150-210 μm. Seed 

fusiform-ellipsoid. 2n = 22. (Plate 4.52). 

 PHENOLOGY: VI, VII, VIII, IX, X. Scape arising from spring rosette or summer 

rosette. 

 ETYMOLOGY: large-leaved 

 HABITAT: Mossy limestone cliffs in oak forests. Tolerant to low light intensity.  

 DISTRIBUTION: MEXICO (Guanajuato, Querétaro, San Luis Potosí). 1,250-2,580 

m. 

DISCUSSION: Pinguicula macrophylla is native to the States of Guanajuato, 

Querétaro, and San Luis Potosí, Mexico. The distribution map published by 

McVaugh and Mickel (1963) mistakenly included P. moranensis and P. 

oblongiloba, having a much wider distribution area, and overlaying the actual 

distribution area of P. macrophylla. In fact, P. macrophylla is morphologically 

similar to a few other species (e.g. P. moranensis, P. oblongiloba, or P. 

orchidioides), but it has a distinctive petiole abruptly contracted at the base of 

summer leaf lamina, and the lobes of upper lip often sharply recurved. The 

petiole is, however, not always visible unless digging out the plant as it may be 

buried in soils. P. acuminata also has a morphologically similar summer leaf 
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with a long petiole, but the flower colour differs between the two. Amongst 

species above, P. moranensis could occur with P. macrophylla in the same 

regions. P. macrophylla is locally common. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.52. Pinguicula macrophylla 
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53. Pinguicula martinezii Zamudio, Acta Bot. Mex. 70 (2005) 76.  

 TYPE: MEXICO. Querétaro, municipio de Landa de Matamoros, Llano Chiquito 

(Querétaro, Municipality of Landa de Matamoros, Llano Chiquito, alt. 1,980 m), 

17 February 1989, Zamudio & Carranza 7150 (holotype: IEB!; isotypes: IEB!, 

MEXU!, TEX!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-14, yellowish-green or maroon, subelect, 

oblong-spatulate to oblong-oblanceolate, margin revolute, apex obtuse, 50-100 

mm long, 13-25 mm wide, winter leaf 16-38, spatulate to oblong-spatulate, thick, 

apex obtuse, 8-40 mm long, 3.5-15 mm wide. Winter rosette lenticular. Scape 1-4, 

densely glandulous, 60-115 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

triangular to oblong, 2-4 mm long, connate to middle, lower lip 2-lobed, lobes 

smaller than uppers, connate at base. Flower white, pale purple at margin of 

lobes, often with reddish-purple spots at base of lobes, yellowish-green 

trichomes in throat. Corolla bilabiate, 16-20 mm across, subactinomorphic, 

13-30 mm long including spur, upper lip 2-lobed, lobes oblong to broadly obovate, 

lower lip 3-lobed, lobes similar to uppers but sometimes narrower or smaller, 

tube pale yellowish-green, cylindrical, spur bright green, cylindrical, 2.5-5 mm 
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long. Capsule subglobose. Seed ellipsoid, 790-840 X 190-240 μm. 

 PHENOLOGY: II, IV, IX, X. Scape arising mostly from winter rosette but 

sometimes also from summer rosette. (Plate 4.53). 

ETYMOLOGY: dedicated to Maximino Martínez (1888-1964), who studied 

Mexican plants 

HABITAT: Calcareous rocks in steep slopes or on vertical cliffs in forests. Low light 

intensity. 

DISTRIBUTION: MEXICO (Querétaro). A few localities have been recorded near 

the type locality. 1,980-2,840 m. 

DISCUSSION: Pinguicula martinezii has been found only in the Municipality of 

Landa de Matamoros in the State of Querétaro, Mexico. Although P. martinezii 

was described in 2005, earlier specimens had been collected many times. 

Zamudio (2005) suggested a morphologically close relationship to P. agnata. Also 

the floral morphology is similar to that of P. ibarrae. The summer leaf of P. 

martinezii is spatulate with often convex upper surface, distinguishable from 

the two. P. martinezii shares the same microhabitat with P. calderoniae. Little 

information on at the habitat is available, but it seems the number of population 

is small.  
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Plate 4.53. Pinguicula martinezii 
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54. Pinguicula medusina Zamudio et Studnička, Acta Bot. Mex. 53 (2000) 68. 

 TYPE: MEXICO. Oaxaca, municipio de Juxtlahuaca, Laguna Encantada, ca. 3 km 

al N de Santiago Juxtlahuaca (Oaxaca, Municipality of Juxtlahuaca, Laguna 

Encantada, ca. 3 km north of Santiago Juxtlahuaca, alt. 1,650-1,700 m), 27 May 

1999, Zamudio & Ocampo 11050 (holotype: IEB!; isotypes: IEB!, TEX!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-12, bright green or maroon, subelect to arcuate, very 

narrowly linear-lanceolate to filiform, margin slightly revolute, apex acute, base 

wider, 70-190 mm long, 0.5-8 mm wide, producing clonal plantlet at tip, winter 

leaf 70-90, linear-lanceolate, apex acute to acuminate, 8-23 mm long, 1.5-3.5 mm 

wide. Winter rosette globose. Scape 1-3, densely glandulous, 40-140 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes narrowly triangular, 1-2 mm long, lower 

lip 2-lobed, lobes slightly smaller than uppers, connate at base. Flower white, 

sometimes faintly pale lilac at margin of lobes, purple at base of lips. Corolla 

bilabiate, 15-23 mm across, zygomorphic, 16-23 mm long including spur, upper 

lip 2-lobed, lobes oblong to obovate-oblong, lower lip 3-lobed, lobes similar to 

uppers but slightly larger, tube purple with darker veins, cylindrical, spur 

yellowish-green, cylindrical, 3-5 mm long. Capsule subglobose. Seed fusiform. 2n 
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= 22. (Plate 4.54). 

 PHENOLOGY: V, VI, VIII. Scape arising from spring rosette or summer rosette. 

 ETYMOLOGY: resembling Medusa, one of the Gorgon sisters, in the Greek myths 

HABITAT: Gypsum hills or slopes in tropical forests with higher air humidity. 

Tolerant to low light intensity. 

 DISTRIBUTION: MEXICO (Oaxaca). 1,600-2,500 m. 

DISCUSSION: Pinguicula medusina has been recorded only from the State of 

Oaxaca, Mexico. This plant had been widely cultivated under the name of P. 

heterophylla ”alfredae” nom. nudu. among horticulturalists before officially 

described by Zamudio and Studnička (2000). P. medusina is morphologically 

very similar to P. heterophylla, but the former produces a clonal plantlet at the 

apex of the summer leaf while the latter never does so. More detailed 

morphological and ecological differences between the two have been compared 

by Zamudio and Studnička (2000). The restricted distribution area may 

encounter decline of the population number by different causes at the habitat.  
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Plate 4.54. Pinguicula medusina 
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55. Pinguicula mesophytica Zamudio, Acta Bot. Mex. 40 (1997) 65. 

 TYPE: EL SALVADOR. departamento de Santa Ana, Montecristo (Department of 

Santa Ana: Montecristo, alt. 2,300 m), 23 May 1963, Molina & Molina 12601 

(holotype: F!; isotypes: EAP!, NY!, TEX!). 

 DESCRIPTION: Epiphyte. Perennial herb. Root filiform, fragile. Stem very short. 

Leaf dimorphic, summer leaf 4-12, bright green, oblong to obovate or 

suborbicular, margin narrowly involute, apex obtuse, 12-42 mm long, 10-25 mm 

wide, petiole 6-18 mm long, winter leaf 14-16, obovate to spatulate, thick, apex 

obtuse, 5-15 mm long, 2-4.5 mm wide. Winter rosette lenticular. Scape 1-8, 

densely glandulous, 40-100 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-lanceolate, 2-3 mm long, lower lip 2-lobed, lobes smaller than uppers, 

slightly connate at base. Flower reddish-purple, white at base of lower lip. 

Corolla bilabiate, 20-40 mm across, zygomorphic, 25-40 mm long including spur, 

upper lip 2-lobed, lobes suborbicular, lower lip 3-lobed, lobes oblong to 

oblong-obovate, middle lobe slightly larger than laterals, tube pale purple, 

conical, very short, spur pale yellowish-green, cylindrical, 15-20 mm long. 

Capsule ellipsoid. Seed fusiform-ellipsoid, 800-1,110 X 230-280 μm. (Plate 4.55). 

 PHENOLOGY: III, IV, V, VI, VII. Scape arising from summer rosette. 
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 ETYMOLOGY: mesophytic and Mesoamerica (per. com., Zamudio) 

 HABITAT: Epiphytic on tree trunks exposed to breeze in forests at middle of 

mountains. Tolerant to low light intensity. 

 DISTRIBUTION: EL SALVADOR (Santa Ana); GUATEMALA (Chimaltenango, 

Huehuetenango, Sololá); HONDURAS (Intibucá, Lempira, Ocotepeque, Santa 

Bárbara); MEXICO (Chiapas). 1,380-3,100 m. 

DISCUSSION: Pinguicula mesophytica is distributed in the State of Chiapas, 

Mexico and Central America (El Salvador, Guatemala, and Honduras). This 

used to be confused with P. moranensis, but was divided by Zamudio (1997a) as 

P. mesophytica, as having a different corolla in shape and size, a more 

distinctive petiole at the base of the summer leaf lamina, and an epiphytic or 

lithophytic habit. The lobes of upper lip are more rounded than those of P. 

moranensis and the size of summer rosette is mostly smaller than that of P. 

moranensis. The species often directly grows on mossy tree trunks or wet rocks 

(Zamudio 1997a). The exact distributional boundary of P. mesophytica is not 

clearly known since the habitat is restricted to cloud mountain forests.  
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Plate 4.55. Pinguicula mesophytica 
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56. Pinguicula mirandae Zamudio et Salinas, Acta Bot. Mex. 37 (1996) 40. 

 TYPE: MEXICO. Oaxaca, Distrito de Teotitlán, Municipio de Santa María 

Ixcatlán, Río Seco a Río Santiago 17o53’ latitud norte, 87o07’ longitud oeste. 

Selva baja caducifolia, en lugares sombreados (Oaxaca, District of Teotitlán, 

Municipality of Santa María Ixcatlán, Río Seco to Río Santiago, 17o53’N 87o07’W. 

low deciduous forest, on rocks in shady places, alt. 1,250 m), 14 December 1991, 

Salinas, Martínez-Correa & Martínez-Serrano 6733 (holotype: MEXU!; isotype: 

MEXU!; paratype: IEB!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-10, bright green, outer margin sometimes maroon, 

obovate to ligulate or suborbicular, apical margin narrowly involute, apex obtuse, 

base rather cuneate, 20-40 mm long, 15-30 mm wide, winter leaf 30-60, 

spatulate to oblong-spatulate, thick, apex acute, 7-26 mm long, 2.5-6 mm wide. 

Winter rosette lenticular or acetabuliform. Runner formed underground, 

producing clonal plantlet at apex. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong, 2-2.5 mm long, lower lip 2-lobed, lobes smaller than uppers, connate at 

base. Scape 1-5, densely glandulous, 50-100 mm long. Flower white or faintly 

pale lilac. Corolla bilabiate, 10-17 mm across, subactinomorphic, 9-17 mm long 
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including spur, upper lip 2-lobed, lobes broadly obovate, tip obtuse to truncate, 

lower lip 3-lobed, lobes similar to uppers, lateral lobes rather oblique, tube white 

to yellow or purple with darker purple veins, conical to subcylindrical, angled at 

middle, spur pale yellow to yellowish-green, narrowly conical to subcylindrical, 

2-4 mm long. Capsule globose. Seed unknown. (Plate 4.56). 

 PHENOLOGY: XII. Scape arising from winter rosette. 

ETYMOLOGY: dedicated to Faustino Miranda, who studied the flora of the 

Tehuacán-Cuicatlán region 

HABITAT: Steep rocks along rivers in tropical deciduous forests. Tolerant to low 

light intensity. 

 DISTRIBUTION: MEXICO (Oaxaca). 1,250-1,880 m. 

DISCUSSION: Pinguicula mirandae is endemic to the State of Oaxaca, Mexico. 

The longitude at the type locality mentioned in the original description by 

Zamudio and Salinas (1996) may be 97o07’W. It is morphologically similar to P. 

conzattii, also endemic to the State of Oaxaca, but the differences are seen in the 

shapes of their winter rosette, and degrees of corolla tube angle. Although the 

two species are found in the same state, distribution areas are isolated from 

each other. According to Zamudio and Salinas (1996), P. mirandae forms runners 
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producing a clonal plantlet at the apex which elongates up to 30 mm long. Little 

information for the ecology and current status at the habitat is available.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.56. Pinguicula mirandae 
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57. Pinguicula moctezumae Zamudio et Ortega, Acta Bot. Mex. 28 (1994) 58. 

 TYPE: MEXICO. Querétaro, municipio de Cadereyta, Cañón del Río Moctezuma, 

ca. 6 km al S de Los Moras, Casa de Máquinas, alt. 1050 m (Querétaro, 

Municipality of Cadereyta, Río Moctezuma Canyon, ca. 6 km south of Las Moras, 

Powerhouse, alt. 1,050 m), 3 March 1994, Pérez-Calix 2904 (holotype: IEB!; 

isotypes: IEB!, MEXU!, MICH!, TEX!; paratype: IEB!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 8-20, yellowish-green, elect to subelect, 

linear-lanceolate, margin slightly revolute, apex rather acute, 50-130 mm long, 

3-8 mm wide, winter leaf 20-30, elliptic to oblong-elliptic, thick, apex acute, 5-30 

mm long, 3-7 mm wide. Winter rosette subglobose, but sometimes not formed. 

Scape 1-5, densely glandulous, 60-140 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-lanceolate, 2-4.5 mm long, lower lip 2-lobed, lobes smaller 

than uppers. Flower dark pink to pinkish-purple, white at base of lower lip, 

yellow in throat. Corolla bilabiate, 28-40 mm across, zygomorphic, 35-65 mm 

long including spur, upper lip 2-lobed, lobes orbicular, lower lip 3-lobed, lobes 

longer and narrower than uppers, oblong-obovate, lateral lobes rather oblique, 

tube pale pink, very short, shortly conical, spur white, cylindrical, 25-38 mm 



470 
 

long. Capsule ellipsoid to subglobose. Seed fusiform-ellipsoid, 1,100-1,260 X 

190-230 μm. 2n = 22. (Plate 4.57). 

 PHENOLOGY: I, III, IV 

 ETYMOLOGY: native of Río Moctezuma  

 HABITAT: Calcium carbonate along streamside or on walls without water, or on 

calcareous rocks. Various light intensities. 

 DISTRIBUTION: MEXICO (Hidalgo, Querétaro). A few localities have been 

recorded near the type locality, both Hidalgo and Querétaro sides of the Río 

Moctezuma. 950-1,150 m. 

DISCUSSION: Pinguicula moctezumae is endemic to the Moctezuma Canyon, 

located on the state border of Hidalgo and Querétaro, Mexico. There have been 

herbarium records from both sides of the states. It forms a winter rosette only if 

the habitat is too dry for their constant growth (Zamudio and Ortega 1994). P. 

moctezumae is morphologically similar to P. gypsicola, but can be distinguished 

by having larger pinkish-purple flower and broader corolla lobes. Moreover, the 

distributions of the two are geographically isolated from each other. P. 

moctezumae seems to be abundant at microhabitats although the distribution 

area is highly restricted. The habitat of the species might have been disturbed 
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by a construction of hydroelectric dam. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.57. Pinguicula moctezumae 
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58. Pinguicula moranensis Kunth 

a. Pinguicula moranensis Kunth var. moranensis Kunth, Nov. Gen. et Spec. 2 (1817) 

226. 

 TYPE: MEXICO. Crescit locis temperatis prope Moran Mexicanorum, alt. 1340 

hex. (temperate areas near Morán, alt. 1,340 m), s.d., Humboldt & Bonpland 

4117 (holotype: P!; isotype: P!). 

 SYNONYMS: P. bakeriana Sander, P. bakeriana Sprague, P. caudata Schlecht., P. 

flos-mulionis Morr., P. rosei Watson 

 DESCRIPTION: Very variable. Perennial herb. Root filiform, fragile. Stem very 

short. Leaf dimorphic, summer leaf 4-14, bright green or maroon, ovate, obovate, 

oblong or suborbicular, margin slightly involute, apex obtuse or sometimes 

rather acute, 30-100 mm long, 23-75 mm wide, winter leaf 30-120, spatulate, 

oblong-spatulate, lanceolate to oblong-lanceolate, thick, apex rather acute, 5-40 

mm long, 2-10 mm wide. Winter rosette lenticular or acetabuliform. Scape 1-11, 

densely glandulous, 60-320 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

ovate to oblong-lanceolate, 3-4 mm long, lower lip 2-lobed, lobes smaller than 

uppers. Flower pink, pinkish-red, reddish-purple or purple, sometimes darker at 

base of lips, white spot or stripes at base of lower lip, or rarely entirely white. 
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Corolla bilabiate, 20-40 mm across, zygomorphic, 30-64 mm long including spur, 

upper lip 2-lobed, lobes oblong to obovate, oblong-lanceolate or cuneate, tip acute 

to obtuse or truncate, sometimes twisted at base, lower lip 3-lobed, lobes similar 

to uppers but slightly larger, lateral lobes sometimes reflexed to twisted, middle 

lobe rather cuneate, tip truncate to shallowly emarginate, tube very short, 

conical, spur yellowish-green, cylindrical, 15-38 mm long. Capsule subglobose. 

Seed narrowly ellipsoid, 840-1,050 X 200-250 μm. 2n = 22, 44. (Plate 4.58). 

 PHENOLOGY: I, II, III, IV, V, VI, VII, VIII, IX, X, XI, XII. Scape arising from 

either winter or summer rosettes, depending on strains or localities.  

 ETYMOLOGY: native of Mina de Morán 

 HABITAT: Wet rocks (often steep to vertical limestone rocks) in forests, gorges, or 

along streams. Tolerant to low light intensity. 

 DISTRIBUTION: GUATEMALA (Baja Verapaz, Chimaltenango, El Quiché, 

Huehuetenango, Quetzaltenango, San Marcos, Totonicapán); MEXICO (Chiapas, 

Distrito Federal, Guanajuato, Guerrero, Hidalgo, México, Michoacán, Morelos, 

Nuevo León, Oaxaca, Puebla, Querétaro, San Luis Potosí, Tamaulipas, Tlaxcala, 

Veracruz). 470-3,600 m. 

DISCUSSION: Pinguicula moranensis var. moranensis is morphologically very 
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variable. It is widely distributed in Mexico and Guatemala. It is hard to describe 

a general outline for the taxon because of its morphological and ecological 

diversities. At the same time, the morphological diversities are often continuous 

among the populations; therefore, it is often impossible to divide it at 

intraspecific ranks. Furthermore, morphologically similar but unidentified taxa 

have been often included into P. moranensis sensu lato. Recently, Zamudio 

(1999b) attempted to divide P. moranensis to two varieties, P. moranensis var. 

moranensis and P. moranensis var. neovolcanica. According to Zamudio (1999b), 

P. moranensis var. moranensis, possessing spatulate to oblong-spatulate winter 

leaves with the obtuse tip, forms a more loosely imbricate winter rosette, 

compared with P. moranensis var. neovolcanica. P. moranensis var. moranensis 

is morphologically similar to a few other species, e.g. P. potosiensis, P. rectifolia 

or P. zecheri. Due to the great morphological diversities, it is often difficult to 

distinguish from other species. In fact, Zamudio (2001b) treated that P. 

potosiensis and P. rectifolia were synonymous with P. moranensis var. 

moranensis. Generally, P. moranensis var. moranensis has paler flower colour 

than P. potosiensis, and more cuneate with non-undulate corolla lobe tip than P. 

rectifolia or P. zecheri does. The populations in Nuevo León and Tamaulipas 
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may need a review if those include P. potosiensis. P. moranensis var. moranensis 

is the most widespread taxon in Mexico and Guatemala and fairly common or 

abundant in many regions.  

 

b. Pinguicula moranensis Kunth var. neovolcanica Zamudio, Acta Bot. Mex. 49 (1999) 

27. 

 TYPE: MEXICO. Hidalgo, Barrio Escobar, cerca de la Mina de Morán, municipio 

de Real del Monte, bosque de encino con Quercus mexicana, alt. 2500 m (Hidalgo, 

Barrio Escobar, near ancient Mina de Morán, Municipality of Real del Monte, 

oak forest with Quercus mexicana, alt. 2,500 m), 17 August 1993, Zamudio 9144 

(holotype: IEB!; isotypes: IEB!, MEXU!, TEX!).  

 SYNONYM: P. sodalium Fourn.  

 DESCRIPTION: Similar to P. moranensis var. moranensis. Winter leaf 30-80 or 

more, lanceolate to oblong-lanceolate, thick, apex obtuse to acute, 10-30 mm 

long, 2-6 mm wide. Winter rosette subglobose. 

 PHENOLOGY: IV, V, VI, VII, VIII, IX, X. Scape arising mostly from summer 

rosette. 

 ETYMOLOGY: native of the Eje Neovolcánico Range 
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 HABITAT: Volcanic rocks or sands in oak or pine forests. Tolerant to low light 

intensity. 

 DISTRIBUTION: MEXICO (Distrito Federal, Hidalgo, México, Michoacán, 

Morelos, Oaxaca, Puebla, Querétaro, Tlaxcala, Veracruz). 1,600-3,100 m.  

DISCUSSION: Pinguicula moranensis var. neovolcanica was described by 

Zamudio (1999b) after examinations of a large number of herbarium specimens 

of P. moranensis. The distribution of the variety is restricted to the mountain 

areas of the Eje Volcánico Transversal or Eje Neovolcánico region, covering the 

States of Guerrero, Hidalgo, México, Michoacán, Morelos, Puebla, Tlaxcala, 

Veracruz, and Distrito Federal. The distribution more or less fits into the region; 

however, it is also overlapped with that of P. moranensis var. moranensis. Due to 

wider morphological variations within P. moranensis sensu lato, it is often 

difficult to divided it at the intraspecific ranks, but P. moranensis var. 

neovolcanica, possessing narrower winter leaves with the acute to obtuse tip, 

forms a more compact subglobose or bulb-like winter rosette than P. moranensis 

var. moranensis does (Zamudio 1999b). It is not possible to distinguish the two 

varieties with their summer rosettes.  
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Plate 4.58. Pinguicula moranensis 
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Plate 4.58. Pinguicula moranensis (continued) 

2b. winter rosette (P. moranensis var. neovolcanica)
3b-i. flower variations 
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59. Pinguicula nivalis Luhrs et Lampard, Carniv. Pl. Newslett. 35 (2006) 4.  

 TYPE: MEXICO. Nuevo León, distr. Zaragoza, gypsum hills between Carpinteria 

and Zaragoza, 1350-1400 m alt., 14 February 1994, Luhrs & Lampard s.n. 

(holotype: IEB!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 8-15, yellowish-green, outer margin sometimes maroon, 

obovate, apical margin narrowly involute, apex obtuse, base rather abruptly 

spatulate to cuneate, hairy at base, 4-10 mm long, 4-8 mm wide, winter leaf 

13-19, oblong, thick, apex rather acute, hairy at margin near base, 4-6 mm long, 

1-1.5 mm wide. Winter rosette subglobose, very hairy. Scape 1-2, glabrous, 20-70 

mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong-ovoid, 1-2.5 mm long, 

lower lip 2-lobed, lobes slightly smaller than uppers. Flower white, 

yellowish-green in throat. Corolla bilabiate, 10-15 mm across, zygomorphic, 

11-16 mm long including spur, upper lip 2-lobed, lobes broadly ovate, lower lip 

3-lobed, lobes larger than uppers, lateral lobes obliquely obovate, middle lobe 

obovate to cuneate, tip emarginate, much wider than laterals, tube 

yellowish-green, very short, conical, spur yellowish-green, cylindrical, 3-5 mm 

long. Capsule globose. Seed unknown. 2n = 22. (Plate 4.59). 
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 PHENOLOGY: II, III. Scape arising from winter rosette. 

 ETYMOLOGY: whitish (referring to the flower) 

 HABITAT: Dry gypsum hillside. Tolerant to various light intensities. 

DISTRIBUTION: MEXICO (Nuevo León). 1,350-1,400 m. 

DISCUSSION: Pinguicula nivalis is found only in the State of Nuevo León, Mexico. 

In February 1994, H. Luhrs and S. E. Lampard collected specimens and after 

careful observations, they concluded that it was morphologically different from P. 

immaculata but was a new species, i.e. P. nivalis (Luhrs and Lampard 2006). In 

comparison to P. immaculata, P. nivalis has larger lobes of the upper lip and 

more numbers of summer leaves. It is, however, often difficult to distinguish 

between P. nivalis and P. immaculata by specimens without flowers.  
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Plate 4.59. Pinguicula nivalis 
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60. Pinguicula oblongiloba DC., Prodr. 8 (1844) 27. 

 TYPE: in Calq. Dess. Fl. Mex. 2, Fig. 1071-2. (lectotype?: in De Candolle 1874!) 

 SYNONYMS: P. caudata Hemsley, P. vulgaris Sessé et Mociño 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 2-8, yellowish-green or maroon, ovate to suborbicular, 

margin narrowly involute, apex obtuse, 15-75 mm long, 12-55 mm wide, petiole 

up to 40 mm long, winter leaf up to 90, lanceolate, thick, apex acute to 

acuminate, 5-30 mm long, 2-10 mm wide. Winter rosette subglobose. Scape 1-6, 

densely glandulous, 50-230 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

lanceolate, 4-5 mm long, lower lip 2-lobed, lobes slightly smaller than uppers. 

Flower dark pink to pinkish-purple, white at base of lower lip, yellowish-green 

in throat. Corolla bilabiate, 25-35 mm across, zygomorphic, 28-42 mm long 

including spur, upper lip 2-lobed, lobes oblong-obovate to suborbicular, lower lip 

3-lobed, lobes usually narrower and longer than uppers, obovate to 

oblong-obovate, lateral lobes often reflexed to twisted, tube pale purple, very 

short, conical, spur yellowish-green to pale purple, cylindrical, recurved, 13-30 

mm long. Capsule subglobose. Seed ellipsoid. 2n = 22. (Plate 4.60). 

 PHENOLOGY: V, VI, VII, VIII, IX, X. Scape arising from summer rosette. 
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 ETYMOLOGY: oblong-lobed (referring to the flower) 

 HABITAT: Mossy loam in slopes in pine forests. Moderate to low light intensity.  

 NATURAL HYBRID: X P. parvifolia? 

 DISTRIBUTION: MEXICO (Aguascalientes, Chihuahua, Colima, Durango, 

Guanajuato, Jalisco, México, Michoacán, Nayarit, Sonora, Zacatecas). 

1,067-2,880 m. 

DISCUSSION: Pinguicula oblongiloba is widely distributed in the Sierra Madre 

Occidental and stretching southeast to the States of Michoacán and México. 

Although it was described in an early time by De Candolle (1844) showing a 

wider distribution area, the species is poorly known even today. Historically, P. 

oblongiloba has been confused with a few other species, such as P. macrophylla 

or P. orchidioides. P. oblongiloba is a somewhat morphologically variable species, 

particularly in the shape of corolla lobes, but it basically has oblong lobes of the 

lower lip. P. oblongiloba has more pinkish flowers than P. macrophylla, which 

has more purple flowers. P. oblongiloba does not produce runners whereas P. 

orchidioides often produces them. The distribution area does not overlap with 

that of P. orchidioides.  
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Plate 4.60. Pinguicula oblongiloba 
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61. Pinguicula orchidioides DC., Prodr. 8 (1844) 27. 

 TYPE: MEXICO. in humidis montis San Felipe Oaxacae Mexicanorum (Oaxaca, in 

wet mountains Cerro San Felipe), Andrieux 130 (holotype: G-DC!). 

 SYNONYM: P. stolonifera Luhrs 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 2-8, yellowish-green or maroon, oblong-ovate to 

oblong-lanceolate, margin often strongly involute, apex obtuse to rather acute, 

18-46 mm long, 6-18 mm wide, petiole 10-40 mm long, hairy at margin, winter 

leaf 25-36, ovate to lanceolate, thick, apex acute to acuminate, hairy at margin, 

5-11 mm long, 1-3 mm wide. Winter rosette subglobose. Runner aerial, 

producing clonal plantlet at apex. Scape 1-4, densely glandulous only upper part, 

70-220 mm long. Calyx bilabiate, upper lip 3-lobed, lobes lanceolate, 2-3 mm 

long, lower lip 2-lobed, lobes smaller than uppers. Flower reddish-purple, white 

spot or stripe at base of lower lip. Corolla bilabiate, 25-35 mm across, 

zygomorphic, 30-51 mm long including spur, upper lip 2-lobed, lobes oblong 

ovate to oblong-lanceolate, lower lip 3-lobed, lobes elliptic to oblong-lanceolate, 

usually narrower than uppers, middle lobe larger than laterals, laterals often 

reflexed to twisted, tube pale purple with darker veins, very short, conical, spur 
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pale purple, cylindrical, 16-30 mm long. Capsule ovoid. Seed ellipsoid, 520-840 X 

150-200 μm. 2n = 22. (Plate 4.61). 

 PHENOLOGY: V, VI, VII, VIII, IX, X. Scape arising from summer rosette. 

 ETYMOLOGY: resembling the orchid (referring to the flower) 

HABITAT: Wet rocks in slopes or on brown to reddish-brown clay or sandy clay 

soils in pine and oak forests. Low light intensity. 

 DISTRIBUTION: GUATEMALA (Sololá); MEXICO (Guerrero, Oaxaca). 

1,000-3,000 m. 

DISCUSSION: Pinguicula orchidioides is distributed in Mexico and Guatemala. 

This species was described by De Candolle (1844) based on the specimen 

collected at San Felipe, the neighbouring mountain area of the City of Oaxaca. 

Casper (1966a), however, did not recognise the species. More recently, Luhrs 

(1995a) described P. stolonifera, uniquely producing runners, from the material 

collected in the State of Oaxaca, but it is synonymous with P. orchidioides 

(Zamudio 1998). P. orchidioides is morphologically similar to P. oblongiloba, but 

P. orchidioides often has runners producing a plantlet at the apex and clonal 

plantlets at the base of winter rosette. It has been confirmed only in the States 

of Guerrero and Oaxaca in Mexico and the Department of Sololá in Guatemala.  
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Plate 4.61. Pinguicula orchidioides 
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62. Pinguicula parvifolia Robinson, Proc. Am. Acad. Arts and Sci. 29 (1894) 320. 

 TYPE: MEXICO. collected on mossy gravel bluffs near Guadalajara, 23 June 1893, 

Pringle 4397 (holotype?: ZT!; isotypes: BM!, BR!, COLO, E!, GOET!, IEB-photo 

ex-NY!, K!, LE!, MANCH!, MEXU!, MO!, MSC!, MU!, NY!, P!, WU!).    

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-10, yellowish-green or maroon, oblong to oblong-ovate, 

margin narrowly involute, apex obtuse to rather acute, 8-30 mm long, 5-12 mm 

wide, hairy at base, petiole short but distinctive, winter leaf 10-15, 

oblong-lanceolate, apex acute to rather acuminate, 8-18 mm long, 3-6 mm wide. 

Winter rosette subglobose. Scape 1-3, glabrous, 30-100 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes lanceolate, ca. 3 mm long, connate at base, lower lip 

2-lobed, lobes similar to uppers. Flower entirely white, or sometimes faintly pale 

lilac at lobe margins, purple in throat. Corolla bilabiate, 12-20 mm across, 

zygomorphic, 12-21 mm long including spur, upper lip 2-lobed, lobes oblong to 

obovate-oblong, lower lip 3-lobed, lobes similar to uppers but slightly larger, 

tube faintly pale purple, cylindrical, spur pale green, cylindrical, 2-5 mm long. 

Capsule subglobose. Seed unknown. (Plate 4.62). 

 PHENOLOGY: V, VI, VII, VIII. Scape arising from summer rosette. 
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 ETYMOLOGY: small-leaved 

 HABITAT: Mossy gravel bluffs. Low light intensity.  

 NATURAL HYBRID: X P. oblongiloba? 

 DISTRIBUTION: MEXICO (Durango, Jalisco, México, Michoacán, Morelos, 

Nayarit, Puebla, Sinaloa, Zacatecas). 1,372-2,750 m. 

DISCUSSION: Pinguicula parvifolia is distributed in the Sierra Madre Occidental, 

Mexico. The first herbarium specimen was collected in June 1893 by C. G. 

Pringle, and it was described as a P. parvifolia in the following year by Robinson 

(1894). The species possesses narrower summer leaves with a more or less 

distinctive petiole at the base and white to faintly pale lilac flowers. The flower 

of the species is somewhat similar to that of P. heterophylla or P. medusina, but 

it can be distinguishable by their summer leaves. Despite its wider distribution 

area, information on the habitat is poorly known. According to Zamudio (per. 

com.), some populations having pale purple flowers may be hybrids with P. 

oblongiloba.  
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Plate 4.62. Pinguicula parvifolia 
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63. Pinguicula pilosa Luhrs, Studnička et Gluch, Carniv. Pl. Newslett. 33 (2004) 43. 

 TYPE: MEXICO. Tamaulipas, distr. Casas, Sierra de Tamaulipas, near El Cabrito, 

A. Lau s.n., cultivated in the Botanical Garden of Liberec, 29 January 1996, 

Studnička (holotype: TEX!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 8-12, yellowish-green, rather thick, obovate to 

suborbicular, margin narrowly involute, apex obtuse, base spatulate to cuneate, 

25-40 mm long, 20-30 mm wide, winter leaf 12-18, oblanceolate to spatulate, 

thick, apex obtuse, 10-20 mm long, 6-12 mm wide. Winter rosette acetabuliform. 

Scape 1-3, densely glandulous, 35-90 mm long. Calyx bilabiate, upper lip 3-lobed, 

lobes ovate to oblong, 2.5-3 mm long, connate at base, lower lip 2-lobed, lobes 

slightly longer than uppers. Flower faintly pale purple, paler at lower half of 

lobes, or sometimes entirely white, yellowish-green to yellow in throat. Corolla 

bilabiate, 17-20 mm across, subactinomorphic, 16-25 mm long including spur, 

surface of lobes pilose entirely, upper lip 2-lobed, lobes broadly obovate to 

cuneate, lower lip 3-lobed, lobes similar to uppers, lateral lobes rather oblique, 

tube yellowish-green, cylindrical, spur yellowish-green, cylindrical, slightly 

incurved, 4-5 mm long. Capsule subglobose. Seed unknown. 2n = 22. (Plate 
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4.63). 

 PHENOLOGY: No data (I—IV according to the original description). Scape arising 

from winter rosette. 

 ETYMOLOGY: pilose (referring to the scape and calyx) 

 HABITAT: remote mountain range 

 DISTRIBUTION: MEXICO (Tamaulipas). Known only from the type locality. 

DISCUSSION: Pinguicula pilosa is endemic to the State of Tamaulipas, Mexico, 

and has been hitherto known only from the type locality. It was initially 

collected by Alfred B. Lau and was cultivated among horticulturalists since 

around 1984 under various names, such as P. sp. “Sierra de Tamaulipas” or P. 

sp. “El Cabrito”. To prevent possible future taxonomic confusions, Luhrs et al. 

(2004) described it as P. pilosa based on the materials cultivated at the Botanical 

Garden of Liberec, the Czech Republic. It is morphologically similar to a few 

other species, such as P. conzattii or P. mirandae, both of which are endemic to 

the State of Oaxaca, but P. pilosa can be distinguishable from them by having 

more rounded corolla lobes, densely and entirely covered by trichomes on the 

surface. The specific epithet refers to the hairy scape and calyx (Luhrs et al. 

2004), but more characteristically the surface of the corolla lobes are hairy 
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entirely. The current status at the habitat is unknown.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.63. Pinguicula pilosa 
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64. Pinguicula potosiensis Speta et Fuchs, Phyton (Austria) 29 (1989) 100. 

 TYPE: MEXICO. San Luis Potosí , 48 km östlich von San Luis Potosí in Richtung 

Río Verde, 1940 m (San Luis Potosí, 48 km east of San Luis Potosí, way to Río 

Verde 1,940 m), Ehlers, cult. Botanical Garden of Linz, 9 April 1987, (holotype: 

Herb. Speta; isotype: LI?).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 15-20, bright green or maroon, elliptic to oblong, margin 

narrowly involute, apex obtuse, base cuneate, 30-85 mm long, 25-40 mm wide, 

winter leaf 30-40, obovate, thick, apex acute, ca. 20 mm long, 6-9 mm wide. 

Winter rosette acetabuliform. Scape 2-5, densely glandulous, 80-260 mm long, 

Calyx bilabiate, upper lip 3-lobed, lobes oblong-lanceolate, ca. 4.5 mm long, 

lower lip 2-lobed, lobes smaller than uppers. Flower purple to reddish-purple, 

often darker at base of lips, white spots or stripes at base of lower lip. Corolla 

bilabiate, 30-40 mm across, zygomorphic, 35-40 mm long including spur, upper 

lip 2-lobed, lobes broadly obovate to oblong, tip obtuse to rather truncate, lower 

lip 3-lobed, lobes larger than uppers, often overlapping at base, lateral lobes 

obliquely oblong, middle lobe cuneate, tip truncate to shallowly emarginate, 

tube pale purple, very short, shortly conical, spur pale green, cylindrical, 
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incurved to pendulous, 23-30 mm long. Capsule globose. Seed fusiform-ellipsoid, 

840-1,050 X 150-210 μm. (Plate 4.64). 

 PHENOLOGY: No data (II—VII according to the original description). Scape 

arising from late winter rosette or summer rosette. 

 ETYMOLOGY: native of San Luis Potosí 

 HABITAT: Mossy calcareous rocks in forests. Low light intensity. 

 DISTRIBUTION: MEXICO (San Luis Potosí). Known only from the type locality. 

1,940 m. 

DISCUSSION: Pinguicula potosiensis was first discovered by R. Ehlers in the 

State of San Luis Potosí, Mexico and described by Speta and Fuchs (1989) based 

on the cultivated materials. The type specimens are likely Franz Speta’s 

personal collections and those are not seen in LI. It is morphologically very 

similar to P. moranensis var. moranensis, but can be distinguished by having a 

more compact winter rosette, narrower corolla lobes and darker purple flower 

colour (Speta and Fuchs 1989). Zamudio (2001b) treated it as a synonym of P. 

moranensis var. moranensis, but DNA sequences inferred that those might be 

different taxa, so that those are treated as different species here to avoid future 

possible confusions. The type locality is the only hitherto known locality but P. 
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moranensis var. morenensis recorded in Nuevo León and Tamaulipas may need 

a review. The current status of the species at the habitat is unknown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.64. Pinguicula potosiensis 
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65. Pinguicula rectifolia Speta et Fuchs, Phyton (Austria) 29 (1989) 97. 

 TYPE: MEXICO. Oaxaca, distr. Juxtlahuaca, Sierra Madre del Sur, Presa 

Morelos/Río Balsas, ca. 98o10’/17o20’, NW Putla de Guerrero, 1340 m, Schatzl, 

cult. at Botanical Garden of Linz, 9 April 1987 & 2 July 1987 (holotype: Herb. 

Speta; isotype: LI?).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 15-20, bright green, ovate to rhombate, margin 

narrowly involute, apex obtuse, 40-70 mm long, 20-37 mm wide, winter leaf 

30-45, lanceolate, thick, apex obtuse to rather acute, 30-40 mm long, 10-14 mm 

wide. Winter rosette acetabuliform, leaves often subelect. Scape 1-7, densely 

glandulous, 80-160 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

elliptic-ovate, ca. 4 mm long, lower lip 2-lobed, lobes smaller than uppers, 

connate to middle. Flower pink to reddish-purple, darker purple veins at base of 

lips, white spots or stripes at base of lower lip. Corolla bilabiate, 25-35 mm 

across, zygomorphic, ca. 60 mm long including spur, upper lip 2-lobed, lobes 

elliptic-obovate to oblong-obovate, tip rather truncate and irregularly undulate, 

lower lip 3-lobed, similar to uppers but larger, irregularly undulate at tip, 

lateral lobes oblique and slightly twisted, middle lobe rather cuneate, tube pink, 
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very short, shortly conical, spur faintly pale green to pale purple, cylindrical, 

incurved near tip, 18-30 mm long. Capsule subglobose, 900-1,050 X 180-260 μm. 

Seed narrowly ellipsoid. 2n = 22. (Plate 4.65). 

 PHENOLOGY: No data (IV−XI according to the original description). Scape 

arising from summer rosette. 

 ETYMOLOGY: erect-leaved 

 HABITAT: Unknown 

 DISTRIBUTION: MEXICO (Oaxaca). Known only from the type locality. 1,340 m. 

DISCUSSION: Pinguicula rectifolia has been recorded only from the State of 

Oaxaca, Mexico. It was originally collected at the area between Santiago 

Juxtlahuaca and Putla, close to the Oaxaca-Guerrero state border, by St. 

Schatal and was described as P. rectifolia based on the materials cultivated at 

the Botanical Garden of Linz, Austria, by Speta and Fuchs (1989). All type 

specimens are likely Franz Speta’s personal collections and the isotype is not 

seen at LI. It is morphologically very similar to P. moranensis and actually 

Zamudio (2001b) treated it as synonymous with P. moranensis. The winter leaf 

is subelect and the tip of corolla lobes is undulate in P. rectifolia that can be 

distinguished from P. moranensis. In this study, P. rectifolia is considered to be a 
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distinct species since closer phylogenetic relationships to other species have 

been implied rather than P. moranensis. The actual distribution range and the 

current status at the habitat remain unknown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.65. Pinguicula rectifolia 
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66. Pinguicula rotundiflora Studnička, Folia Geobot. Phytotax. 20 (1985) 201. 

 TYPE: MEXICO. Oaxaca, prope Minas de Asbestos, 2200 m (Oaxaca, near Minas 

de Asbestos, 2,200 m), leg R. Šubík & J. Říha (1977), cultivated at Liberec 

Botanical Garden, winter rosette, 20 January 1984, Studnička s.n. (holotype: 

LIM; isotype: PR). 

 SYNONYM: P. jorgehintonii Turner 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 10-16, yellowish-green, outer margin sometimes 

maroon, rather thick, obovate, apical margin narrowly involute, apex obtuse 

base rather abruptly cuneate, 5-16 mm long, 3-8 mm wide, winter leaf 30-50, 

spatulate, thick, apex obtuse, 3-15 mm long, 2-4 mm wide. Winter rosette 

acetabuliform. Scape 1-2, glabrous, 40-70 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-lanceolate, ca. 2 mm long, lower lip 2-lobed, lobes smaller 

than uppers. Flower white to faintly pale purple, sometimes pale yellow at base 

of lower lip, purple in throat. Corolla bilabiate, 13-20 mm across, 

subactinomorphic, ca. 16 mm long including spur, upper lip 2-lobed, lobes 

broadly obovate, tip truncate, lower lip 3-lobed, lobes similar to upper lips but 

only slightly larger, tube faintly pale purple with darker veins, subcylindrical, 
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spur yellow or pale purple, cylindrical, 5-6 mm long. Capsule globose. Seed 

narrowly ellipsoid. 2n = 22. (Plate 4.66). 

 PHENOLOGY: II, III, XI. Scape arising from winter rosette. 

 ETYMOLOGY: round-flowered 

 HABITAT: Calcareous rocks in a forest. Tolerant to low light intensity. 

 DISTRIBUTION: MEXICO (Nuevo León, Tamaulipas). 1,025-2,200 m. 

DISCUSSION: Pinguicula rotundiflora is distributed in the States of Nuevo León 

and Tamaulipas, Mexico. The plant was initially collected by R. Šubík and J. 

Říha, Czechslovakian cactus collectors, in 1977, at Minas de Asbestos in the 

State of Tamaulipas [it was erroneously located in the state of Oaxaca in the 

original description by Studniča (1985), but was later corrected by Zamudio 

(1992), and was described as P. rotundiflora, based on the cultivated materials 

at the Botanical Garden of Liberec, the Czech Republic (Studniča 1985). 

Afterwards, Turner (1994) described P. jorgentonii from the State of Nuevo León, 

but Luhrs (1995a) suggested that it was synonymous with P. rotundiflora. It can 

be easily recognised by the flower which is more or less circular appearance. The 

actual distribution area and the current status at the habitat are poorly known. 
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Plate 4.66. Pinguicula rotundiflora 
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67. Pinguicula utricularioides Zamudio et Rzedowski, Acta Bot. Mex. 14 (1991) 28. 

 TYPE: MEXICO. Oaxaca, Cerro Azul al norte de Niltepec, alt. 6000-7000 ft. 

(Oaxaca, Cerro Azul, north of Niltepec, alt. 2,000-2,300 m), 7 March 1956, 

MacDougall s.n. (holotype: MEXU!; isotype: IEB!).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 1-4?, orbicular and deeply concave to saccate, 2-4 mm in 

diameter, petiolate, 10-25 mm long including petiole, winter leaf 14-23, 

spatulate, base petiolate, apex obtuse to rather acute, 5-20 mm long, 1-2.5 mm 

wide. Winter rosette lenticular? Scape 1, densely glandulous, 50-90 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes oblong, 2-3 mm long, lower lip lobe not 

divided, emarginate at tip, slightly larger than uppers. Flower reddish? Corolla 

bilabiate, ca. 15 mm across, zygomorphic, 27-37 mm long including spur, upper 

lip 2-lobed, lobes obovate-cuneate, tip emarginate, lower lip 3-lobed, lobes 

oblong-obovate, larger than uppers, tube thick, cylindrical, spur cylindrical, 

vaguely extending from tube, 5-8 mm long. Capsule subglobose? Seed unknown. 

(Plate 4.67). 

 PHENOLOGY: III. Scape arising from winter rosette? 

 ETYMOLOGY: resembling the shape of Utricularia 
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 HABITAT: Unknown 

 DISTRIBUTION: MEXICO (Oaxaca). Known only from the type locality. 

2,000-2,300 m. 

DISCUSSION: Pinguicula utricularioides is, no doubt, one of the most poorly 

known species in the genus. It was initially collected by T. MacDougall in March 

1956, near Niltepec in the State of Oaxaca, Mexico. The herbarium specimen 

had not been identified until Zamudio and Rzedowski (1991) described it as P. 

utricularioides, based on the specimen. According to Zamudio and Rzedowski 

(1991), the species produces very unique summer leaves, which is a concave to 

saccate lamina (ca. 2-4 mm across in diameter) with a long petiole. However, it 

has not been confirmed whether it is truly a summer leaf regularly produced 

during the growth season or just an abnormal summer leaf since the species is 

known only from the specimens. The description in the current study basically 

follows that of Zamudio and Rzedowski (1991), but examinations of the live 

material will be highly necessary to understand the morphology of the species. 

Unfortunately, the locality is not easily accessible because of the public safety 

and limited accessibility (per. com., Zamudio). No information on the ecology can 

be available.  
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Plate 4.67. Pinguicula utricularioides 
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68. Pinguicula zecheri Speta et Fuchs, Stapfia 10 (1982) 111. 

 TYPE: MEXICO. Guerrero, Puerto de Gallo (100,1o/17,5o), 2400 m, an mit Moos 

überzogenen Felsen [Guerrero, Puerto del Gallo (100,1o/17,5o), 2,400 m, on 

mossy rocks], St. Schatzl, cult. Bot. Garten of Linz, 28 August 1981 & 7 

December 1981 (holotype: Herb. Speta).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 10-15, bright green, ovate, margin narrowly involute, 

apex obtuse, base rather cuneate, 30-100 mm long, 20-75 mm wide, winter leaf 

40-50, spatulate, thick, apex obtuse, 20-25 mm long, 3-5 mm wide. Winter 

rosette lenticular. Scape 1-4, densely glandulous, 70-180 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes oblong-ovate, 3-4 mm long, lower lip 2-lobed, 

lobes smaller than uppers, connate at base. Flower dark pink to reddish-pink or 

reddish-purple, often darker or with darker veins at base of lips, white spots or 

stripes at base of lower lip. Corolla bilabiate, 28-40 mm across, zygomorphic, up 

to 50 mm long including spur, upper lip 2-lobed, lobes obovate to obovate-oblong 

or oblong, tip rather truncate, irregularly serrate and undulate, lower lip 

3-lobeed, lobes similar to uppers but slightly larger, margins often overlapping 

at base, tube reddish-purple, very short, shortly conical, spur faintly pale purple, 
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subcylindrical, somewhat falcate, 25-40 mm long. Capsule subglobose. Seed 

fusiform-ellipsoid. 2n = 22. (Plate 4.68). 

 PHENOLOGY: VI, VII, VIII, IX, X, XI, XII. Scape arising from summer rosette. 

 ETYMOLOGY: dedicated to Ernst Zecher 

HABITAT: Wet rocks in steep slopes or on vertical cliffs, or mossy tree trunks. Low 

light intensity. 

 DISTRIBUTION: MEXICO (Guerrero, Michoacán). 1,772-2,600 m. 

DISCUSSION: Pinguicula zecheri is distributed in the States of Guerrero and 

Michoacán, Mexico. It was initially collected by St. Schatzl at Puerto del Gallo in 

the State of Guerrero and was described as P. zecheri by Speta and Fuchs (1982) 

based on the materials cultivated at the Botanical Garden of Linz, Austria. The 

holotype specimen is Franz Speta’s private collection. P. zecheri is 

morphologically very similar to a few other species, e.g. P. moranensis or P. 

rectifolia, but can be distinguished by having wider and irregularly waved 

corolla lobes. Also the winter rosette of P. zecheri is much smaller than that of P. 

moranensis var. moranenisis. It seems that the species is relatively abundant at 

the locality. 
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Plate 4.68. Pinguicula zecheri 
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Sect. Nana Casper (1962) Feddes. Repert. 66, 41. 

    TYPE: Pinguicula villosa L.  

    SYNONYM: Ser. Variegatae Casper 

 

69. Pinguicula algida Malysch., Novosti Sistematiki Visshikh Rasteniy (1966) 252.  

 TYPE: RUSSIA. Montes Stanovoje Nagorje, jugum Kodar, as fonts fl. Apsat, in 

regione alpina, 1800 m s.m. in declivitate rupestri sphagnosa (Stanovoje 

Nagorje Mts., Kodar Range, source of Apsat River, alpine region, 1,800 m), 11 

VII 1964, fl., no 220, Malyschev et Petroczenko s.n. (holotype: LE!; isotype: 

MAK!). 

  DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-7, yellowish-green or maroon, ovate, margin strongly 

involute, apex obtuse, 4-15 mm long, 3-10 mm wide, winter leaf up to 15, ovate, 

concave, apex acute, very small. Hibernaculum subglobose. Scape 1, densely 

glandulous, sometimes bifurcate at above middle or near tip, 30-150 mm long. 

Calyx bilabiate, upper lip 3-lobed, lobes broadly ovate, ca. 1 mm long, lower lip 

2-lobed, lobes similar to uppers. Flower purple, sometimes pale purple near tip 

of lobes, with dark purple veins, yellow spot at base of middle lobe. Corolla 
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bilabiate, 5-8 mm across, zygomorphic, 4-10 mm long including spur, upper lip 

2-lobed, lobes ovate to triangular, lower lip 3-lobed, lobes oblong-ovate, longer 

than uppers, middle lobe cuneate, tip rather truncate, irregularly undulate, 

tube purple with darker purple lines, conical, spur bright yellow, cylindrical to 

conical, 2-3 mm long. Capsule oblong-ovoid. Seed unknown. (Plate 4.69). 

PHENOLOGY: VI, VII 

 ETYMOLOGY: cold (referring to climate around the habitat of the species) 

 HABITAT: Wet gravelly soil or sphagnum in open slopes. Exposed to direct 

sunlight. 

 DISTRIBUTION: RUSSIA (Buryatia, Khabarovsk, Krasnoyarsk, Sakha, 

Zabaykalsk). 0-1,800 m.  

 DISCUSSION: Pinguicula algida is widely distributed in Eastern Russia. 

Although Malyschev and Petrochenko (1966) thought that P. algida was closely 

related to P. villosa, it is morphologically very similar to P. spathulata, but P. 

algida has a darker flower and sometimes has a bifurcate scape dividing above 

the middle or near the tip (not as often as P. ramosa does). It is sometimes 

difficult to distinguish between herbarium specimens of P. algida and those of P. 

spathulata particularly without flowers, but after examinations of type and 



524 
 

general specimens, P. algida and P. spathulata are treated as different species 

here. The flower of P. algida is morphologically intermediate between P. 

spathulata and P. villosa in some degree, but it is often smaller than that of P. 

spathulata. The distribution area is less explored; therefore, outline of the 

distribution range is unclear. A further investigation will be needed for this 

species. This is one of the least known species.   

 

Plate 4.69. Pinguicula algida 
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70. Pinguicula ramosa Miyoshi, Bot. Mag. Tokyo 4. (1890) 315. 

 TYPE: JAPAN. Mount Kōshin in the province of Shimotsuke, 9 August 1890, 

Miyoshi s.n. (holotype?: TI!). 

 SYNONYMS: P. ramosa Miyoshi f. albiflora Komiya, P. villosa L. var. ramosa 

(Miyoshi) Tamura 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 3-6, yellowish-green, ovate to elliptic, margin involute, 

apex obtuse, 6-15 mm long, 5-8 mm wide, winter leaf up to 15, ovate, apex acute, 

concave, very small. Hibernaculum subglobose. Scape 1, slightly S-shaped, often 

bifurcate or trifurcate at below middle or near base, 15-90 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes ovate, ca. 1 mm long, lower lip 2-lobed, lobes 

up to 2 mm, connate to middle. Flower pale purple, purple veins at base of lips to 

throat, yellow spot at base of middle lobe. Corolla bilabiate, 8-10 mm across, 

zygomorphic, 7-11 mm long including spur, upper lip 2-lobed, lobes ovate-oblong, 

lower lip 3-lobed, lobes larger than uppers, lateral lobes ovate to ovate-oblong, 

middle lobe ligulate, convex or with verrucose crests at base, slightly reflexed, 

tip truncate to emarginate, tube purple with darker veins, conical, dorsally 

compressed, spur bright yellow, cylindrical, 2-4 mm long. Capsule subglobose, 
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upper margin rather flat. Seed fusiform-ellipsoid, 630-980 X 195-250 μm. 2n = 

18. (Plate 4.70). 

 PHENOLOGY: V, VI, VII 

 ETYMOLOGY: branched (referring to the scape) 

HABITAT: Weathered volcanic rocks on cliffs (often vertical or overhanging) often 

below forest lines. Low light intensity. 

 DISTRIBUTION: JAPAN (Gunma, Tochigi). 1,441-2,300 m. 

DISCUSSION: Pinguicula ramosa is endemic to the Prefectures of Tochigi and 

Gunma, Japan. The type locality mentioned in the original description as the 

Province of Shimotsuke is almost identical with Tochigi Prefecture at present. 

The distribution is highly restricted to subalpine zones of several mountains 

lying within ca. 30 km, including Mt. Nantai-san, Mt. Nyohō-san, Mt. 

Kesamaru-yama, and a few other mountains as well as the type locality of Mt. 

Kōshin-zan and those environments, around the City of Nikkō. It was initially 

discovered by Manabu Miyoshi at Mt. Kōshin-zan in August 1890, during his 

botanical expedition. The flowering season had already finished at the time of 

discovery, but Miyoshi (1890) immediately described it as P. ramosa. The earlier 

collection in July 1890 by Kinashi deposited at KYO was very likely misdated 
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(per. com., Komiya). The species often has a bifurcate or a trifurcate scape, 

which is absolutely uncommon in the other species. Tamura (1953) treated as P. 

villosa var. ramosa and Ernst (1961) thought that P. ramosa was synonymous 

with P. villosa, but P. ramosa is clearly a distinct species. It forms relatively 

large colonies on slightly wet weathered volcanic rock cliffs, but has a higher 

risk of rapid decline of the population number at the habitat due to 

environmental stresses and/or climate changes. Details on this species were 

discussed by Shimai (2016). 

 

 

 

 

 

 

 

 

 

 

Plate 4.70. Pinguicula ramosa 
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71. Pinguicula spathulata Ledeb., Mém. Acad. Imp. Sci. St. Pétersbourg Hist. Acad. 5 

(1815) 515. 

 TYPE: RUSSIA. In regione transbaicalensi (in the Transbaikal region), s.d., leg. 

ign. s.n. (holotype: LE!)  

 SYNONYMS: P. glandulosa Trautvetter et Meyer, P. macroceras Komarov, P. 

spathulata Ledeb. subsp. variegata (Turcz.) Khokhr. et Kuvaev, P. spathulata 

Ledeb. subsp. variegata (Turcz.) Khokhryakov et Kuvaev, P. variegata Turcz. 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 3-7, maroon to reddish-yellow or yellowish-green, ovate 

to orbicular, margin slightly involute, apex obtuse, 6-10 (-20) mm long, 5-7 mm 

wide, winter leaf up to 15, ovate, concave, apex acute, very small. Hibernaculum 

subglobose. Scape 1, densely glandulous, 30-250 mm long. Calyx bilabiate, 

upper lip 3-lobed, lobes ovate, ca. 1 mm long, lower lip 2-lobed, lobes smaller 

than uppers. Flower white to faintly pale purple, purple at base of lips, yellow 

spot at base of middle lobe. Corolla bilabiate, 3-10 mm across, zygomorphic, 4-17 

mm long including spur, upper lip 2-lobed, lobes oblong, lower lip 3-lobed, lobes 

larger than uppers, lateral lobes ovate, middle lobe suborbicular, convex or with 

verrucose crests at base of middle lobe, tube purple with darker veins, conical, 
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spur bright yellow, cylindrical, 2-4 mm long. Capsule obovoid. Seed 

fusiform-ellipsoid, 970-1,180 X 300-330 μm. 2n = 64. (Plate 4.71). 

 PHENOLOGY: VI, VII, VIII 

 ETYMOLOGY: spatulate (referring to the leaf shape) 

 HABITAT: Wet gravelly serpentine in open slopes. Exposed to direct sunlight. 

 DISTRIBUTION: RUSSIA (Amur, Buryatia, Chukotka, Irkutsk, Kamchatka, 

Khabarovsk, Magadan, Sakha, Sakhalin). 0-1,600 m. 

DISCUSSION: Pinguicula spathulata is widely distributed in eastern Russia, 

from the Lake Baikal region and stretching east to the Chukotka Autonomous 

District. The exact holotype locality is unknown. Observing the holotype 

specimen at LE, P. spathulata and P. vareigata seems to be identical. Casper 

(1966a) adopted that P. variegata was a valid name and rejected P. spathulata, 

but the latter could be a valid name because of the published date. This little 

known tiny species is morphologically similar to P. algida or P. ramosa. It can be 

distinguishable from the former by having paler flower colour, and from the 

latter by having a much longer scape without bifurcation. P. spathulata often 

forms a clump and can be found a large colony at the habitat. Due to a very short 

growth season and limited access to the habitat, an exact outline of the 
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distribution area is not clearly known.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.71. Pinguicula spathulata 
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72. Pinguicula villosa L., Sp. Pl. 1 (1753) 17. 

 TYPE: Linnaeus 33.3 (lectotype: LINN!). 

 SYNONYMS: P. acutifolia Michx., P. involucrata DC., P. involuta Schrank, P. 

villosa L. f. albiflora Froedin  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short or 

seasonally elongating. Leaf dimorphic, summer leaf 1-5, yellowish-green, outer 

margin sometimes maroon, elliptic, margin strongly involute, apex obtuse, base 

petiolate, 7-13 mm long, 3-7 mm wide, winter leaf up to 15, oblong, concave, 

apex obtuse, very small. Hibernaculum ellipsoid. Scape 1, densely covered by 

long glands, 15-95 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-lanceolate, ca. 1 mm long, lower lip 2-lobed, lobes smaller than uppers. 

Flower purple, with dark purple veins, yellow spot at base of middle lobe. 

Corolla bilabiate, 5-8 mm across, zygomorphic, 5-11 mm long including spur, 

upper lip 2-lobed, lobes oblong to obovate, lower lip 3-lobed, lobes larger than 

uppers, elliptic to ligulate, connate below middle, tube pale purple with darker 

veins, narrowly conical to subcylindrical, dorsally compressed, spur pale green 

to purple, cylindrical, 1-5 mm long. Capsule subglobose to obovoid, upper 

margin rather flat. Seed ellipsoid, 990-1,140 X 610-720 μm. 2n = 16. (Plate 4.72). 
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 PHENOLOGY: V, VI, VII, VIII 

 ETYMOLOGY: villous (referring to the scape) 

 HABITAT: Sphagnum in bogs or open areas. Often exposed to direct sunlight. 

 DISTRIBUTION: Very widely distributed in the Arctic or colder regions of the 

Northern Hemisphere. CANADA (British Columbia, Manitoba, Newfoundland 

and Labrador, Northwest Territories, Nunavut, Ontario, Québec, Saskatchewan, 

Yukon Territory); CHINA (Nei Mongol); FINLAND (Kainuu, Lappi, 

Pohjois-Pohjanmaa); JAPAN (Hokkaidō); NORTH KOREA (Ryanggang-do); 

NORWAY (Finnmark, Hedmark, Oppland, Sør-Trøndelag); RUSSIA (Buryatia, 

Chukotka, Kamchatka, Khabarovsk, Komi, Krasnoyarsk, Magadan, Murmansk, 

Nenetsia, Sakha, Sakhalin, Tyumen, Yamalo-Nenets); SWEDEN (Dalarna, 

Jämtland, Norrbotten, Västerbotten, Wästernorrland); USA (Alaska). 0-1,900 

m.   

DISCUSSION: Pinguicula villosa, distributed in the circumpolar regions of 

Eurasia and North America, is one of the most widespread species in the genus. 

This is still a little known species in contrast to the wider distribution area. 

Because of the very tiny plant size, fewer leaf numbers (often 1-3), and very 

short growth season, the actual outline of the distribution is not clearly known. 
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P. villosa is often found on sphagnum mats, but it is very difficult to recognise at 

the habitat without flowers. In addition, it may not flower unless physiological 

and environmental conditions are optimum. This species is morphologically 

uniform among the populations, but it sometimes produces an abnormal flower, 

e.g. having 3-lobed or 4-lobed upper lip. It is locally common, but it seems that 

the species occurs less frequently and the population density is rather sparse at 

the habitat.  

 

 

 

 

 

 

 

 

 

 

 

Plate 4.72. Pinguicula villosa 
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Sect. Pinguicula Casper (1963) Bot. Jb. 82, 327. 

    TYPE: Pinguicula vulgaris L. 

    SYNONYMS: Sect. Pionophyllum DC., Subgen. Pionophyllum Barnhart 

 

73. Pinguicula balcanica Casper, Feddes Repert. Spec. Nov. 66 (1962) 105.  

 TYPE: ALBANIA. nordostalbanische Alpen, zwischen den Ortschaften Prizren 

und Debra, Schneegipfel des Korab, an überrieselten Felsen an Nordhängen 

oberhalb der höchsten Doline beim Dorfe Radomir, Kalkboden, 2400 m 

(Northeastern Albanian Alps, between Prizren and Debra, snowcapped 

mountains of the Korab, on wet rocks at the northern slope above the highest 

sinkhole near the Village of Radmir, calcareous soil, 2,400 m), 25 July 1918, 

Kümmerle s.n. (holotype: BP!). 

 SYNONYMS: P. alpina Baldacci, P. balcana Petrovic, P. balcanica Casper subsp. 

pontica Casper, P. balcanica Casper var. tenuilaciniata Casper, P. grandiflora 

Beck, P. leptoceras Grisebach, P. leptoceras Rohlena, P. sempervivium Janka, P. 

vulgaris Boissier, P. vulgaris L. var. alpicola Pontocsek, P. vulgaris L. var. 

leptoceras Stojanov et Stefanov 

DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf    
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dimorphic, summer leaf 5-9, yellowish-green or maroon, elliptic-oblong to oblong, 

margin involute, apex obtuse, 20-50 mm long, 10-20 mm wide, winter leaf up to 

15, ovate, concave, apex acute, small. Hibernaculum ovoid. Scape 1-5, densely 

glandulous, 20-100 mm long. Calyx bilabiate, upper lip 3-lobed, lobes ovate, ca. 3 

mm long, connate at base, lower lip 2-lobed, lobes similar to uppers. Flower 

purple, white spots or stripes at base of lower lip. Corolla bilabiate, 15-20 mm 

across, zygomorphic, 14-23 mm long including spur, upper lip 2-lobed, lobes 

suborbicular, often overlapped each other, lower lip 3-lobed, lobes larger than 

uppers, obovate-oblong, middle lobe rather truncate, often overlapped with 

laterals, tube purple, conical, dorsally compressed, spur brownish-yellow with 

purple veins, cylindrical, 2-7 mm long. Capsule ovoid. Seed ellipsoid, 580-690 X 

210-250 μm. 2n = 32. (Plate 4.73). 

 PHENOLOGY: V, VI, VII, VIII, X 

 ETYMOLOGY: native of the Balkans 

 HABITAT: Wet calcareous or fine sandy soil in open grasslands. Often exposed to 

direct sunlight. 

 DISTRIBUTION: ALBANIA (Dibër, Elbasanit, Korçë, Kukësit, Shkodër); BOSNIA 

AND HERZEGOVINA (Federation of Bosnia and Herzegovina); BULGARIA 
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(Blagoevgrad, Gabrovo, Kyustendil, Lovech, Pazardžk, Pernik, Plovdiv, Smolyan, 

Sofia, Sofia City); GEORGIA (Abkhazia); GREECE (Fokída, Ioánina); KOSOVO 

(Ferizaj, Gjakovë, Pejë, Prizren); MACEDONIA (Bitola, Gevgelija, Jegunovce, 

Makedonski Brod, Mavrovo and Rostuša, Novaci, Studeničani, Tetovo); 

MONTENEGRO (Andrijevica, Kolašin, Plav, Podgorica); RUSSIA 

(Karachay-Cherkessia); SERBIA (Pirot); TURKEY (Adana, Artvin, Bursa, 

Erzurum, Gümüşhane, Niğde, Rize, Trabzon, Van). 600-3,000 m. 

DISCUSSION: Pinguicula balcanica was described by Casper (1962a) based on 

herbarium materials labeled as P. leptoceras (the holotype locality should be 

near Radomira in Albania, between Prizren in Kosovo and Debar in Macedonia 

at present). Indeed, both species are morphologically very similar though their 

distributions are geographically isolated from each other. A middle lobe of lower 

lip in P. balcanica tends to be cuneate and rather truncate at tip, while those in P. 

leptoceras is rounded. P. balcanica is sometimes divided to two subspecies; P. 

balcanica subsp. balcanica distributed in the Balkans, and P. balcanica subsp. 

pontica in Turkey and the Caucasus, but the latter subspecies is not 

distinguished here. P. balcanica is often found at wet grasslands in alpine 

regions and locally abundant. 
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Plate 4.73. Pinguicula balcanica 
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74. Pinguicula caussensis (Casper) Innangi, De Castro et Peruzzi, PLoS ONE 11 (12) 

(2016) epublished, 16. 

 TYPE: FRANCE. Aveyron, Vallée de la Dourbie, Coste s.n. (holotype: W?). 

 SYNONYMS: P. grandiflora Bras, P. grandiflora Lam. var. longifolia Grenier et 

Godron, P. longifolia Lamotte, P. longifolia Ram. ex DC. subsp. caussensis 

Casper, P. longifolia Ram. ex DC. var. brevifolia Genty ex Casper, P. macrantha 

Lamotte, P. vulgaris Bras 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 3-8, yellowish-green, obovate-oblong to oblong, margin 

slightly involute or revolute and undulate, apex obtuse, 15-80 mm long, 12-25 

mm wide, winter leaf up to 15, ovate, apex acute, concave, small. Hibernaculum 

ovoid. Scape 1-5, densely glandulous, 60-150 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-lanceolate, 3-4 mm long, lower lip 2-lobed, lobes similar to 

uppers. Flower purple, white at base of middle lobe or sometimes base of lower 

lip, darker purple in throat. Corolla bilabiate, 15-25 mm across, zygomorphic, 

15-38 mm long including spur, upper lip 2-lobed, lobes oblong, lower lip 3-lobed, 

lobes larger than uppers, lateral lobes oblong-ovate, middle lobe ovate to 

cuneate, often truncate to very shallowly retuse at tip, tube purple, conical, spur 
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pale purple, cylindrical, 5-13 mm long. Capsule ovoid. Seed ellipsoid, 580-950 X 

210-250 μm. 2n = 32. (Plate 4.74). 

 PHENOLOGY: IV, V, VI 

 ETYMOLOGY: native of the Causse region 

 HABITAT: Calcareous sand or sandstone on cliffs (often vertical to overhanging). 

Tolerant to various light intensities. 

 DISTRIBUTION: FRANCE (Aveyron, Lozère, Puy-de-Dôme). 400-800 m. 

DISCUSSION: Pinguicula caussensis is endemic to southern France. It is locally 

abundant particularly at gorges in the Causse (limestone plateau) region of 

Massif Central and commonly seen on limestone cliffs along roadsides. It has 

been historically included in P. longifolia. Casper (1962a, 1966a) considered that 

this was one of the subspecies of P. longifolia (i.e. P. longifolia subsp. caussensis) 

possessing longer leaves. However, P. caussensis has much shorter leaves and 

wider corolla lobes than P. longifolia, presenting apparently different 

morphological appearance. In addition, direct phylogenetic relationships 

between this taxon and P. longifolia have not been suggested; therefore, it is 

treated as an independent species. Roccia et al. (2016) described as P. caussensis, 

but it is likely invalid, although Roccia (2016) later annotated the error.  
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Plate 4.74. Pinguicula caussensis 
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75. Pinguicula corsica Bernard et Gren. ex Gren. et Godr., Fl. France 2 (1850) 443. 

TYPE: FRANCE. Corse mt., 1844, Bernard s.n. (holotype?: G-DC!). 

SYNONYMS: P. corsica Bernard et Gren. ex Gren. et Godr. var. coerulescens 

Briquet, P. corsica Bernard et Gren. ex Gren. et Godr. var. pallidula Briquet, P. 

grandiflora Bertoloni, P. leptoceras DC., P. leptoceras Rchb. subsp. corsica 

Nyman, P. lusitanica Rchb., P. vulgaris L. var. corsica Cesati, Passerini et Gibelli, 

P. vulgaris L. var. leptoceras Cesati, Passerini et Gibelli, P. vulgaris L. var. 

pusilla Bertoloni, P. vulgaris Mutel  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-9, yellowish-green, oblong to oblong-ovate, margin 

involute and irregularly undulate, apex obtuse, 25-75 mm long, 15-40 mm wide, 

winter leaf up to 15, ovate, concave, apex acute, small. Hibernaculum ovoid. 

Scape 1-3, densely glandulous, 14-150 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-lanceolate, connate at base, ca. 3 mm long, lower lip 

2-lobed, lobes similar to uppers. Flower faintly pale purple to pale lilac but 

occasionally dark purple, obscure purple stripes at base of lobes, purple in 

throat. Corolla bilabiate, 18-23 mm across, zygomorphic, 10-31 mm long 

including spur, upper lip 2-lobed, lobes oblong-ovate, lower lip 3-lobed, lobes 
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larger than uppers, lateral lobes subquadrate to obovate, middle lobe cuneate, 

tip truncate to slightly emarginate, tube reddish-purple with darker veins, 

conical, dorsally compressed, spur pale purple, cylindrical, 3-9 mm long. Capsule 

ovoid. Seed ellipsoid, 750-950 X 200-350 μm. 2n = 16. (Plate 4.75). 

 PHENOLOGY: V, VI, VII, VIII 

 ETYMOLOGY: native of Corsica 

HABITAT: Many wet places in open grassland, on granite rock walls, pond 

margins or along streams. Often exposed to direct sunlight. 

DISTRIBUTION: FRANCE (Corse-du-Sud, Haute-Corse). 1,400-2,250 m. 

DISCUSSION: Pinguicula corsica is confined to the mountain regions, mostly 

above forest lines, of Corsica. Although P. corsica had been historically treated 

as an intraspecific taxon of other species, such as P. grandiflora or P. leptoceras, 

it is a biogeographically well-defined species. It has prominently wavy summer 

leaves, larger summer basal rosettes and it often has paler flower colour 

compared with many other European species although the flower colour may 

vary from faintly pale purple to dark purple among habitats or clones. P. corsica 

is locally very common and abundant in many wet places including stream sides, 

pond margins, slopes or granite rock walls. 
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Plate 4.75. Pinguicula corsica 
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76. Pinguicula dertosensis (Cañigueral) Mateo et Crespo, Fl. Abrev. Com. Valenciana 

(1995) 430. 

 TYPE: SPAIN. rupium madidarum, in montibus dictis Ports de Tortosa, in 

altitudine 300 ad 600 m (growing on wet cliffs, in mountains called Ports de 

Tortosa, at altitudes 300 to 600 m), April 1935, Bartomeus 87830 (holotype: 

BC!). 

 SYNONYMS: P. grandiflora Lam. subsp. dertosensis (Cañigueral) Bolós et Vigo, P. 

grandiflora Lam. var. dertosensis Cañigueral, P. longifolia Ram. ex DC. subsp. 

dertosensis (Cañigueral) Schlauer, P. submediterranea Blanca, Jamilena, 

Ruiz-Rejón et Zamora 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-12, yellowish-green, elliptic-ovate to oblong, margin 

slightly involute or revolute, sometimes undulate, apex obtuse, 30-60 mm long, 

10-35 mm wide, winter leaf up to 15, ovate, concave, apex acute, small. 

Hibernaculum ovoid. Scape 1-5, densely glandulous, 50-130 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes triangular to elliptic, 2.5-3.5 mm long, lower 

lip 2-lobed, lobes connate at base, smaller than uppers. Flower purple, white to 

faintly pale purple at base of lower lip. Corolla bilabiate, 12-16 mm across, 
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zygomorphic, 20-43 mm long including spur, upper lip 2-lobed, lobes widely 

ovate to oblong, lower lip 3-lobed, lobes larger than uppers, often overlapping, 

obovate, middle lobe rather cuneate and wider than lateral lobes, tube purple 

with darker veins, conical, dorsally compressed, spur pale purple, cylindrical, 

5-13 mm long. Capsule ovoid. Seed narrowly ellipsoid, 880-1,170 X 220-300 μm. 

2n = 48, 64. (Plate 4.76). 

 PHENOLOGY: III, IV, VI 

 ETYMOLOGY: native of Dertosa, an ancient Roman name of Tortosa 

HABITAT: Wet calcareous sandstone on cliffs (often vertical or overhanging). 

Tolerant to low light intensities. 

DISTRIBUTION: SPAIN (Cuenca, Granada, Jaén, Tarragona, Teruel). 400-1,700 

m. 

DISCUSSION: Pinguicula dertosensis, having a complicated taxonomic history, is 

endemic to eastern and southern Spain. It was originally described as P. 

grandiflora var. dertosensis by Cañegueral (1957) based on the specimens 

corrected at the Ports de Tortosa (presumably identical with the Ports de Beseit), 

west of Tortosa in the Province of Tarragona, but Bolós and Vigo (1983) elevated 

it to a subspecific rank, i.e. P. grandiflora subsp. dertosensis. On the other hand, 
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Shlauer (1994) treated as P. longifolia subsp. dertosensis. Zamora et al. (1996) 

described P. submediterranea based on the materials collected in the Province of 

Jaén, but Blanca et al. (1999) later admitted that it was synonymous with P. 

dertosensis, which had been upgraded to a specific rank by Mateo and Crespo 

(1995). A question remains whether the populations of Tarragona and those in 

other provinces are the same taxon, but it follows the taxonomic treatment 

proposed by Blanca et al. (1999) here.  
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Plate 4.76. Pinguicula dertosensis 
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77. Pinguicula fiorii Tammaro et Pace, Info. Bot. Italiano 19 (1987) 430. 

 TYPE: ITALY. Versante orientale della Majella, località Cannelluccia di Bocca di 

Valle, in una forra, su rupi calcaree muschiose soggette a stillicilio, 750 m 

(Eastern slope of the Majella, Cannelluccia di Bocca di Valle, in a gorge, on 

dripping limestone cliffs covered by mosses, 750 m), 30 May 1983, Tammaro 

(holotype: AQUI; isotypes: FI?, RO!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 7-8, yellowish-green, oblong-ovate to oblong, margin 

slightly involute, apex obtuse, 20-65 mm long, 9-25 mm wide, winter leaf up to 

15, ovate, concave, apex acute, small. Hibernaculum ovoid. Scape 1-3, densely 

glandulous, 40-75 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

oblong-ovate, ca. 3 mm long, lower lip 2-lobed, lobes smaller than uppers, 

connate at base. Flower dark blue to violet. Corolla bilabiate, 16-20 mm across, 

zygomorphic, 15-20 mm long including spur, upper lip 2-lobed, lobes oblong, 

lower lip 3-lobed, lobes larger than uppers, obovate-oblong, middle lobe usually 

longer than laterals, tube dark purple to violet, conical, spur pale purple, 

cylindrical, dorsally compressed, 5-8 mm long. Capsule ovoid. Seed ellipsoid, 

600-750 X 220-340 μm. 2n = 32, 64. (Plate 4.77). 
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 PHENOLOGY: V, VI, VII 

 ETYMOLOGY: dedicated to Adriano Fiori (1865-1950), an Italian botanist 

HABITAT: Wet mossy calcareous sandstone or limestone rocks in slopes or on cliffs. 

Tolerant to low light intensity.  

 DISTRIBUTION: ITALY (Abruzzo). Several localities have been recorded in the 

Maiella Mountains. 750-2,400 m. 

DISCUSSION: Pinguicula fiorii is endemic to the Maiella (Majella) Mountains in 

the Region of Abruzzo, Italy. After morphological observations, compared with 

three other related taxa (P balcanica, P. reichenbachiana and P. vulgaris), 

Tammaro and Pace (1987) described P. fiorii as a new species from the Maiella 

population. Schlauer (1994), who thought that the population was identical with 

P. longifolia subsp. reichenbachiana, rejected their treatment, but P. fiorii is 

clearly a distinct species. The corolla is characteristically bluish-purple without 

any white spot on the lower lip whereas the base of lower lip is densely covered 

by white trichomes. Even though several localities have been recorded in the 

mountains, the number of population at each microhabitat is relatively small. 
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Plate 4.77. Pinguicula fiorii 
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78. Pinguicula grandiflora Lam., Encycl. Méth. Bot. 3 (1789) 22. 

 TYPE: s.a. Lamarck (lectotype: designated by Blanca et al. 1999). 

 SYNONYMS: P. eliae Sennen, P. grandiflora Lam. subsp. coenocantabrica Rivas 

Martínez, Díaz, Prieto, Loidi et Penas, P. grandiflora Lam. subsp. reuteri Löve et 

Löve, P. grandiflora Lam. subsp. rosea (Mutel) Casper, P. grandiflora Lam. var. 

albescens Rouy, P. grandiflora Lam. var. pallida Gaudin, P. grandiflora Lam. var. 

inaequilobata (Sennen) Casper, P. grandiflora Lam. var. pallida Briquet, P. 

grandiflora Lam. var. reuteri (Genty) Ernst, P. grandiflora Lam. var. rosea 

Mutel, P. grandiflora Lam. f. chionopetra Nelson, P. grandiflora Lam. f. pallida 

(Gaudin) Casper, P. inaequilobata Sennen, P. juratensis Bernard, P. leptoceras 

Lamotte, P. longifolia Gaudin, P. merinoana Sennen, P. reuteri Genty, P. reuteri 

Schindler, P. vulgaris Bergeret, P. vulgaris L. subsp. grandiflora Magnin, P. 

vulgaris L. var. grandiflora Bentham et Hooker, P. vulgaris L. f. grandiflora St. 

Lager 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-9, yellowish-green, oblong to ovate, margin often 

slightly involute, apex obtuse, 30-60 mm long, 15-35 mm wide, winter leaf up to 

15, ovate, concave, apex acute, small. Hibernaculum ovoid, numerous gemmae 
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at base. Scape 1-5, densely glandulous, 40-200 mm long. Calyx bilabiate, upper 

lip 3-lobed, lobes elliptic-lanceolate, ca. 3 mm long, lower lip 2-lobed, lobes 

smaller than uppers. Flower bluish-purple to pale pink, pale purple or pale lilac, 

white stripes at base of middle lobe, rarely entirely white. Corolla bilabiate, 

15-30 mm across, zygomorphic, 10-31 mm long including spur, upper lip 2-lobed, 

lobes obovate, obtuse to rather truncate tip, lower lip 3-lobed, lobes similar to 

uppers but slightly larger, tip obtuse to truncate, margin often irregularly 

undulate, tube pale purple, conical, dorsally compressed, spur pale purple with 

darker veins, cylindrical, 8-15 mm long. Capsule ovoid. Seed ellipsoid, 750-910 X 

250-350 μm. 2n = 32. (Plate 4.78). 

 PHENOLOGY: III, IV, V, VI, VII, VIII 

 ETYMOLOGY: large-flowered 

 HABITAT: Various soil types (fine sand, calcareous sandstone or limestone) in 

many wet places including open flat areas, slopes or cliffs. Tolerant to various 

light intensities.  

 NATURAL HYBRID: X P. longifolia, X P. vulgaris (= P. X scullyi Druce) 

 DISTRIBUTION: ANDORRA (Canillo, Encamp, Ordino); FRANCE (Ain, Ariège, 

Aude, Cantal, Drôme, Haute-Garonne, Haute-Savoie, Hautes-Pyrénées, Isère, 
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Jura, Puy-de-Dôme, Pyrénées-Atlantiques, Pyrénées-Orientales, Savoie); 

IRELAND (Clare, Cork, Dublin?, Kerry, Mimerick); MOROCCO (Taza-Al 

Hoceima-Taounate); SPAIN (Álava, Almería, Asturias, Barcelona, Burgos, 

Cantabria, Girona, Guipúzcoa, Huesca, León, Lleida, Lugo, Navarra, Soria, 

Zamora); SWITZERLAND (Vaud). 0-2,490 m. 

DISCUSSION: Pinguicula grandiflora, having large flowers, is one of the 

widespread species in Western Europe. Casper (1962a, 1966a) recognised three 

intraspecific taxa which were P. grandiflora subsp. grandiflora, having 

bluish-purple flowers, distributed widely from Ireland to France, Spain, 

Switzerland (Jura Mountains) and extending to Morocco (Rif Mountains), P. 

grandiflora subsp. resea, having rose pink or pale purple flowers with slightly 

smaller corolla size, confined to eastern France, and P. grandifola f. pallida, 

having pale purple flowers, found in the Jura Mountains. Their distributions are 

not strictly isolated and a major attention for the taxonomy is their flower 

colours, as a result, the intraspecific division is not accepted here. Some 

populations of P. grandiflora are certainly found in Great Britain, including 

Cornwall, the Peak District, Wales, and a few other places. Although no 

apparent evidences have been documented in most cases, those populations in 
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Great Britain are often regarded as non-native, possibly naturalized by human 

(Heslop-Harrison 2004). Similarly, a naturalized population by human is seen in 

the Canton of Bern, Switzerland. P. grandiflora is considered to be one of the 

species of Lusitanian element, which is distributed in both Ireland and France 

but is absent from Great Britain (Heslop-Harrison 1962, 2004). The hibernacula 

characteristically bear numerous gemmae at the base. P. grandiflora is locally 

very common and profuse. 
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Plate 4.78. Pinguicula grandiflora 
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79. Pinguicula leptoceras Reichenbach, Iconogr. Pl. Crit. (1823) 69. 

 TYPE: SWITZERLAND. in monte Grimsel in Helvetia (mountain of Grimsel in 

Switzerland), Groh s.n. (holotype: DR, destroyed), 1927, Groh (neotype: ZT). 

 SYNONYMS: P. arvetii Genty, P. grandiflora Balbis, P. grandiflora Lam. var. 

foliis-oblongis Loiseleur, P. hellwegeri Murr, P. leptoceras Rchb. var. hellwegeri 

(Murr) Dalla Torre et Sarnthein, P. leptoceras Rchb. var. lepontina Chiovenda, P. 

leptoceras Rchb. var. tridentina Dalla Torre et Sarnthein, P. leptoceras Rchb. var. 

typica Chiovenda, P. leptoceras Rchb. var. variegata Schinz et Keller, P. 

longifolia Koch, P. variegata Arvet-Touvet, P. vulgaris Nyman, P. vulgaris L. 

subsp. grandiflora Thomé, P. vulgaris L. subsp. leptoceras Rübel, P. vulgaris L. 

var. alpicola Chenevard, P. vulgaris L. var. grandiflora Hausmann, P. vulgaris L. 

var. grandiflora Koch, P. vulgaris L. var. grandiflora Baroni, P. vulgaris L. var. 

gypsophila Bouvier, P. vulgaris L. var. leptoceras Cesati, Passerini et Gibelli, P. 

vulgaris L. var. leptoceras Chenevard, P. vulgaris L. var. longifolia Rapin, P. 

vulgaris L. var. longifolia Hausmann, P. vulgaris L. var. longifolia Koch 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-8, yellowish-green, outer margin sometimes maroon, 

oblong to oblong-lanceolate, margin slightly involute, apex obtuse to rather 
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acute, 20-65 mm long, 6-22 mm wide, winter leaf up to 15, ovate, concave, apex 

acute, small. Hibernaculum ovoid. Scape 1-6, densely glandulous, 40-100 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes oblong-ovate to elliptic-ovate, ca. 3 

mm long, lower lip 2-lobed, lobes smaller than uppers. Flower purple, white at 

base of lower lip or with white blotch at base of lower lip lobes. Corolla bilabiate, 

13-20 mm across, zygomorphic, 10-31 mm long including spur, upper lip 2-lobed, 

lobes obovate, lower lip 3-lobed, lobes larger than uppers, often touching, 

obovate to suborbicular, middle lobe suborbicular, tip sometimes rather truncate, 

tube purple, conical, dorsally compressed, spur yellowish-green, cylindrical, 1-9 

mm long. Capsule subglobose. Seed ellipsoid. 2n = 32. (Plate 4.79). 

 PHENOLOGY: V, VI, VII, VIII 

 ETYMOLOGY: slender-spurred 

 HABITAT: Wet calcareous sand or gravelly soil in open slopes. Often exposed to 

direct sunlight but tolerant to various light intensities. 

 NATURAL HYBRID: X P. vulgaris 

 DISTRIBUTION: AUSTRIA (Salzburg, Tirol, Vorarlberg); FRANCE 

(Alpes-Maritimes, Hautes-Alpes); ITALY (Lombardia, Piemonte, Trentino-Alto 

Adige, Valle d’Aosta, Veneto); SWITZERLAND (Bern, Graubünden, Ticino, Uri, 
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Valais, Vaud). 900-3,000 m. 

DISCUSSION: Pinguicula leptoceras is basically confined to higher elevations 

(often 1,500 m or higher) in the Alps and locally abundant. P. leptoceras is often 

confused with P. vulgaris. Although P. vulgaris is more commonly found at lower 

altitudes, the two species sometimes occur together in the same microhabitat 

and the vegetative and floral morphologies between the two are indeed very 

similar. In general, P. leptoceras has larger corolla diameter, broader and more 

rounded corolla lobes, and a larger white blotch at the base of lower lip than P. 

vulgaris does. A natural hybrid with P. vulgaris is occasionally found in the Alps 

(pers. observ., Shimai and Steiger). Casper (1962a, 1966a) included populations 

in the Apennine Mountains, Italy into P. leptoceras, but those are later divided 

to three other species, P. apuana and P. mariae (Ansaldi and Casper 2009), and P. 

christinae (Peruzzi and Gestri 2013).   
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Plate 4.79. Pinguicula leptoceras 
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80. Pinguicula longifolia Ram. ex DC., Fl. Françe ed. 3 (1805) 728. 

 TYPE: SPAIN. Rochers du Port de Pinède, 1798, Ramond 001442 left specimen 

(lectotype: BBF, designated by Blanca et al. 1999); Ramond 001442 right 

specimen (lectosyntype: BBF). 

 SYNONYMS: P. grandiflora Sprengel, P. grandiflora Lam. subsp. longifolia 

Nyman, P. grandiflora Lam. var. longifolia Bentham 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-10, yellowish-green or maroon, subelect to arcuate, 

oblong-oblanceolate to linear-oblanceolate, margin irregularly revolute, apex 

obtuse, 70-200 mm long, 15-25 mm wide, lower surface sparsely glandulous, 

winter leaf up to 15, ovate, concave, apex acute, small. Hibernaculum ovoid. 

Scape 1-5, densely glandulous, 50-170 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes triangular-elliptic, ca. 4 mm long, lower lip 2-lobed, lobes similar 

to uppers. Flower purple, white at base of lower lip, sometimes yellow at base of 

lower lip to throat. Corolla bilabiate, 18-25 mm across, zygomorphic, 20-46 mm 

long including spur, upper lip 2-lobed, lobes oblong to obovate-oblong, tip obtuse 

to truncate, lower lip 3-lobed, lobes similar to uppers but slightly larger, tube 

faintly pale purple with darker veins, conical, dorsally compressed, spur faintly 
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pale purple, cylindrical, 9-18 mm long. Capsule globose. Seed ellipsoid, 620-900 

X 240-300 μm. 2n = 32. (Plate 4.80). 

 PHENOLOGY: III, IV, V, VI, VII, VIII 

 ETYMOLOGY: long-leaved 

HABITAT: Wet calcareous sandstone or limestone cliffs (often vertical or 

overhanging). Tolerant to low light intensity. 

 NATURAL HYBRID: X P. grandiflora 

 DISTRIBUTION: FRANCE (Hautes-Pyrénées); SPAIN (Huesca). 620-2,230 m.  

DISCUSSION: Pinguicula longifolia is endemic to the Pyrenees. Although 

herbarium records are seen in both French and Spanish sides of the Pyrenees, it 

seems the species is found only in the Spanish side at present and the French 

populations might have been lost. The population currently found in the French 

Pyrenees is highly likely a hybrid with P. grandiflora (i.e. P. longifolia X P. 

grandiflora). Casper (1962a, 1966a) recognised three subspecies of P. longifolia 

(P. longifolia subsp. longifolia, P. longifolia subsp. caussensis and P. longifolia 

subsp. reichenbachiana), but each of them are considered to be distinct species 

here; therefore, this species can be found only in Spain today. It is 

morphologically very similar to P. vallisneriifolia, but P. longifolia never 
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produces runners. Furthermore, the lower surface of the summer leaf in P. 

longifolia is sparsely glandulous while that in P. vallisneriifolia is not. P. 

longifolia is locally abundant, whereas the distribution area is highly restricted.  
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Plate 4.80. Pinguicula longifolia 
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81. Pinguicula macroceras Link, Jahrb. Gewächskunde 1 (1820) 54. 

 TYPE: USA. Alaska, Unalaska, Willdenow ex Pallas 422 (holotype: B, destroyed; 

see Casper 1962b). 

 SYNONYMS: P. daurica Link, P. kamtschatica Roemer et Schultes, P. macroceras 

Link var. microceras (Cham.) Casper, P. microceras Cham., P. vulgaris Hultén, P. 

vulgaris L. subsp. macroceras (Link) Calder et Taylor, P. vulgaris L. var. 

floribunda Watanabe et Takeda, P. vulgaris L. var. macroceras (Link) Herder, P. 

vulgaris L. f. albiflora Komiya 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 3-8, yellowish-green, ovate to oblong-ovate, margin 

sometimes slightly involute, apex obtuse to rather acute, 20-80 mm long, 7-28 

mm wide, winter leaf up to 15, ovate, concave, apex acute, small. Hibernaculum 

ovoid. Scape 1-5, densely glandulous, 25-150 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes triangular-lanceolate, 3-5 mm long, lower lip 2-lobed, lobes 

smaller than uppers. Flower bluish-purple to reddish-purple, white at base of 

lower lip, or white to faintly pale purple, purple at base of lips to throat. Corolla 

bilabiate, 15-25 mm across, zygomorphic, 12-30 mm long including spur, upper 

lip 2-lobed, lobes ovate to oblong-ovate, lower lip 3-lobed, lobes larger than 
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uppers, oblong to obovate-oblong, middle lobe usually longer than laterals, tube 

dark purple, conical, dorsally compressed, spur dark purple, cylindrical, 3-10 

mm long. Capsule subovoid. Seed ellipsoid, 650-840 X 220-300 μm. 2n = 64. 

(Plate 4.81). 

 PHENOLOGY: IV, V, VI, VII, VIII, IX, X 

 ETYMOLOGY: large-spurred 

 HABITAT: Various soil types (fine sand, gravelly soil, limestone or serpentine) in 

many wet places including flat areas, slopes or cliffs (sometimes vertical or 

overhanging). Tolerant to various light intensities. 

 DISTRIBUTION: CANADA (Alberta, British Columbia, Yukon Territory); JAPAN 

(Akita, Aomori, Fukui, Fukushima, Gifu, Gunma, Hokkaidō, Ishikawa, Iwate, 

Kōchi?, Mie, Miyagi, Nagano, Niigata, Saitama, Tochigi, Tokushima, Toyama, 

Yamagata, Yamanashi); RUSSIA (Kamchatka, Sakhalin); USA (Alaska, 

California, Montana, Oregon, Washington). 0-3,026 m. 

DISCUSSION: Pinguicula macroceras is widely distributed in the northern Pacific 

Rim regions. This species has been often treated as an intraspecific taxon of P. 

vulgaris. The morphologies between the two are similar in some degree, and 

their partially overlapped distribution areas in northwestern North America 
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cause confusions. Casper (1962b) explained morphological differences between 

the two, having different shapes of corolla lobes. In general, P. macroceras has 

wider and more rounded corolla lobes than P. vulgaris. P. macroceras is 

morphologically uniform except minor flower colour variations and plant sizes. 

In spite of little morphological differences, populations from Oregon and 

California were described as P. macroceras subsp. nortensis by J. H. Rondeau 

and J. F. Steiger (in International Pinguicula Study Group Newsletter Volume 8, 

February 1997); P. macroceras subsp. nortensis is not accepted here. P. 

macroceras is locally very common. 
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Plate 4.81. Pinguicula macroceras 
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82. Pinguicula mundi Blanca, Jamilena, Ruiz-Rejón et Zamora, Pl. Syst. Evol. 200 

(1996) 58. 

 TYPE: SPAIN. in orto fluminis Mundo, loco dicto Cueva de los Chorros, Sierra del 

Calar del Mundo, pr. Riòpar (Albacete provincial, Hispania), 1200m s.m. alt. 

(the source of the Mundo River, place called Cueva de los Chorros, Sierra del 

Calar del Mundo, near Riópar, Province of Albacete, Spain, 1,200 m alt.), 15 

June 1993, Zamora 37729 (holotype: GDAC!). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-15, yellowish-green, oblong to oblong-oblanceolate, 

base rather cuneate, margin irregularly undulate and slightly involute, apex 

obtuse, 50-120 mm long, 15-25 mm wide, winter leaf up to 15, ovate, concave, 

apex acute, small. Hibernaculum ovoid. Scape 1-10, densely glandulous, 50-120 

mm long. Calyx bilabiate, upper lip 3-lobed, lobes elliptic, 2.5-3.5 mm long, lower 

lip 2-lobed, lobes similar to uppers but connate to middle. Flower purple, white 

at base of lower lip, dark purple in throat. Corolla bilabiate, 18-25 mm across, 

zygomorphic, 20-38 mm long including spur, upper lip 2-lobed, lobes 

oblong-obovate, lower lip 3-lobed, lobes similar to uppers but larger, lateral lobes 

rather oblique, tube purple with darker veins, conical, dorsally compressed, spur 
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faintly pale purple, cylindrical, 8-13 mm long. Capsule subglobose. Seed 

ellipsoid, 950-690 X 250-270 μm. 2n = 48, 64. (Plate 4.82). 

 PHENOLOGY: V, VI, VII, VIII 

 ETYMOLOGY: native of Río Mundo  

HABITAT: Mossy wet limestone cliffs. Tolerant to low light intensity. 

 DISTRIBUTION: SPAIN (Albacete). 800-1,200 m. 

DISCUSSION: Pinguicula mundi is endemic to the Province of Albacete, Spain. 

Although the oldest specimens were collected in 1850 at Riópar as P. longifolia, 

it was more recently described as P. mundi by Zamora et al. (1996). It is 

morphologically similar to P. vallisneriifolia, but P. mundi has wider and shorter 

summer leaves, and darker flower colour particularly upper lip. Zamora et al. 

(1996) stated that P. mundi produced runners, but it is doubtful. Sometimes 

populations in the Provinces of Guadalajara and Cuenca have been identified as 

P. mundi (e.g. Blanca et al. 1999), but those are likely P. dertosensis. Relatively a 

large number of plants are seen at the habitat, but it always has a risk of 

immediate decline of the population density due to environmental stresses 

and/or climate changes.  
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Plate 4.82. Pinguicula mundi 
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83. Pinguicula nevadensis (Lindberg) Casper, Feddes Repert. Spec. Nov. 66 (1962) 112. 

 TYPE: SPAIN. Sierra Nevada, in turfosis humidis in declivi supra Laguna de las 

Yeguas, c. 2600 m (Sierra Nevada, wet slopes above Laguna de las Yeguas, ca. 

2,600 m), 22 July 1926, Lindberg s.n. (holotype: LD). 

 SYNONYMS: P. leptoceras Boissier, P. vulgaris Nyman, P. vulgaris L. subsp. 

nevadensis Lindberg  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-8, yellowish-green, outer margin sometimes maroon, 

ovate to suborbicular, margin involute, apex obtuse, 15-50 mm long, 7-25 mm 

wide, winter leaf up to 15, ovate, concave, apex acute, small. Hibernaculum 

ovoid. Scape 1-3, densely glandulous, 20-85 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes oblong-ovoid, 2-3 mm long, connate at base, lower lip 2-lobed, 

lobes smaller than uppers. Flower pale pink or pale lilac, darker at base of lips 

to throat. Corolla bilabiate, 14-17 mm across, zygomorphic, 10-16 mm long 

including spur, upper lip 2-lobed, lobes obovate-oblong to obovate, lower lip 

3-lobed, lobes larger than uppers, quadrate-obovate, tip truncate to weakly 

emarginate, tube purple with darker veins, conical to shortly subcylindrical, 

dorsally compressed, spur purple, cylindrical, incurved to pendulous, 3-6 mm 
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long. Capsule subglobose. Seed ellipsoid. 2n = 16, 32. (Plate 4.83). 

 PHENOLOGY: VII 

 ETYMOLOGY: native of the Sierra Nevada  

 HABITAT: Wet fine sand in open grasslands with flows. Exposed to direct 

sunlight. 

 DISTRIBUTION: SPAIN (Granada). Endemic to the Sierra Nevada. 2,438-3,079 

m. 

DISCUSSION: Pinguicula nevadensis is endemic to the Sierra Nevada in the 

Province of Granada, Spain. It is found in wet open grasslands at higher 

altitudes of the mountains. Although it had been often identified as P. leptoceras 

or P. vulgaris before Casper (1962a) described P. nevadensis, the species is not 

confused with other Pinguicula species at the habitat since no other Pinguicula 

species can be found at higher elevations of the Sierra Nevada. This is a 

well-defined species both biogeographically and morphologically. P. nevadensis 

has much smaller rosette diameter (often ca. 30 mm across) than other related 

species seen in Europe. It forms relatively a large colony though the distribution 

area itself is very restricted in the higher altitudes in the mountains.  
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Plate 4.83. Pinguicula nevadensis 



590 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(m) 

3,000 

2,000 

1,000 

P. nevadensis 

40oN 

5oW 0o 



591 
 

84. Pinguicula poldinii Steiger et Casper, Wulfenia 8 (2001) 28. 

 TYPE: ITALY. prov. Pordenone, Prealpi Carniche, Val de Cuna (Valle dell’Arzino), 

ca. 500 m s.m. in rupibus calcareo-dolomiticis madidis (prov. Pordenone, Carnic 

Prealps, Val di Cuna (Valle dell’Arzino), ca. 500 m, wet dolomitic limestone 

rocks), May 1996, Poldini (holotype: TSB). 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 4-8, maroon or yellowish-green, oblong to 

obovate-oblong, margin slightly involute, apex obtuse, base cuneate, 30-50 mm 

long, 5-13 mm wide, winter leaf up to 15, ovate, concave, apex acute, small. 

Hibernaculum ovoid to subglobose. Scape 1-6, densely glandulous, 30-115 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes ovate-oblong, 2-3 mm long, lower 

lip 2-lobed, lobes smaller than uppers. Flower reddish-purple, base of lower lip 

white with fine reddish veins. Corolla bilabiate, 18-25 mm across, zygomorphic, 

21-32 mm long including spur, upper lip 2-lobed, lobes oblong, tip obtuse to 

truncate, lower lip 3-lobed, lobes larger than uppers, obovate-oblong to obovate, 

tip obtuse to truncate, middle lobe larger than laterals, tube dark purple, conical, 

dorsally compressed, spur dark purple, cylindrical, 7-13 mm long. Capsule 

globose. Seed ellipsoid, 560-700 X 210-310 μm. 2n = 32. (Plate 4.84). 
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 PHENOLOGY: IV, V, VI, VII 

ETYMOLOGY: dedicated to Prof. Livio Poldini, who studied the flora of 

Friuli-Venezia Giulia 

 HABITAT: Wet calcareous sandstone or limestone cliffs. Tolerant to low light 

intensity. 

 DISTRIBUTION: ITALY (Friuli-Venezia Giulia, Veneto). 450-1,900 m. 

DISCUSSION: Pinguicula poldinii is found in the Regions of Friuli-Venezia Giulia 

and Veneto, Italy. It was initially discovered in 1991 by Gianfranco Tonussi, who 

later reported it to Prof. Livio Poldini (Casper and Steiger 2001). It may be 

morphologically similar to P. leptoceras or P. vulgaris in some degree although 

there has been no record sharing the same microhabitat with them. In 

comparison to the two, P. poldinii has narrower leaves often suffused with 

maroon entirely, and fine purple stripes on the white background at the base of 

lower lip. P. alpina has been found within the same area, but can be easily 

distinguished by the flower colour. It was first thought to be an endemic to the 

Arzino Valley, the holotype locality (Casper and Steiger 2001), but other 

localities have been discovered since then (Giovagnoli and Tasinozzo 2012).  

 



593 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.84. Pinguicula poldinii 
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85. Pinguicula reichenbachiana Schindler, Österr. Bot. Zeitschr. 58 (1908) 13. 

 TYPE: FRANCE. Seealpen, Rojatal, zwischen Fontan und San Dalmazzo di Tenda 

(Maritime Alps, Roya, between Fontan and St. Dalmas-de-Tende), May 1907, 

Brunnthaler & Porsch s.n. (lectotype: WU!; designated here from one of the 

syntype specimens #WU0071049 verified by Sonnleitner on 3 July 2013). 

 SYNONYMS: P. grandiflora Bertoloni, P. grandiflora Lam. subsp. longifolia 

Nyman, P. grandiflora Lam. var. longifolia Grenier et Godron, P. leptoceras Rchb. 

var. longifolia Reichenbach, Pinguicula longifolia Ram. ex DC. subsp. 

reichenbachiana (Schindler) Casper, P. vulgaris Parlatore, P. vulgaris L. var. 

grandiflora Fiori et Paoletti, P. vulgaris L. var. grandiflora Baroni, P. vulgaris L. 

var. leptoceras Baroni, P. vulgaris L. var. leptoceras Cesati, Passerini et Gibelli, 

P. vulgaris L. var. longifolia Arcangeli, P. vulgaris L. var. reichenbachiana Fiori 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-10, yellowish-green, oblanceolate to 

linear-oblanceolate, margin rather revolute and irregularly undulate, apex 

obtuse, 25-115 mm long, 5-20 mm wide, winter leaf up to 15, ovate, concave, 

apex acute, small. Hibernaculum ovoid. Scape 1-5, densely glandulous, 50-120 

mm long. Calyx bilabiate, upper lip 3-lobed, lobes oblong lanceolate, ca. 3 mm 
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long, lower lip 2-lobed, lobes smaller than uppers. Flower pale purple to 

bluish-purple, often darker at base of lips, white at base of lower lip. Corolla 

bilabiate, 18-28 mm across, zygomorphic, 16-44 mm long including spur, upper 

lip 2-lobed, lobes oblong to suborbicular, lower lip 3-lobed, lobes larger than 

uppers, obovate, tip obtuse to truncate, tube bluish-purple, conical, dorsally 

compressed, spur pale purple, cylindrical, 5-15 mm long. Capsule ovoid. Seed 

ellipsoid, 600-900 X 190-280 μm. 2n = 32. (Plate 4.85). 

 PHENOLOGY: IV, V 

ETYMOLOGY: dedicated to Prof. Heinrich Gustav Reichenbach f. (1824-1889), at 

the University of Hamburg 

 HABITAT: Wet calcareous sandstone on cliffs (often vertical or overhanging). 

Tolerant to low light intensity. 

 DISTRIBUTION: FRANCE (Alpes-Maritimes); ITALY (Liguria). 128-500 m. 

DISCUSSION: Pinguicula reichenbachiana is very narrowly found in 

Alpes-Maritimes, France and Liguria, Italy. It was initially described as a 

distinct species. Later, Casper (1962a, 1966a) treated as P. longifolia subsp. 

reichenbachiana and presented a wider distribution area extending to the 

Apennine Mountains in Italy. However, it has little morphological similarities, 
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except having longer leaves, to P. longifolia. Furthermore, the populations in the 

Apennine Mountains, which Casper (1962a, 1966a) included into P. longifolia 

subsp. reichenbachiana, were recently divided to other species. An Italian 

population was recently found although more studies would be necessary 

whether it is the same taxon as the French population. It seems that the French 

habitat is regularly disturbed by collectors and the population density has being 

decreased.  

 

 

 

 

 

 

 

 

 

 

 



598 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Plate 4.85. Pinguicula reichenbachiana 
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86. Pinguicula vallisneriifolia Webb, Otia Hispan. (1853) 48. 

 TYPE: SPAIN. in montibus circa Velez Rubio (in mountains near Velez Rubio), s.a. 

Blanco, (lectotype: FI!, designated by Blanca et al. 1999). 

 SYNONYM: P. longifolia Ram. ex DC. f. vallisneriaefolia Hervier 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 6-15, yellowish-green, subelect to arcuate or pendulous, 

linear-oblanceolate, margin rather revolute and irregularly undulate, apex 

obtuse, 50-250 mm long, 8-28 mm wide, winter leaf up to 15, ovate, concave, 

apex acute, small. Runner aerial, producing clonal plantlet at apex. 

Hibernaculum ovoid. Scape 1-8, densely glandulous, 50-175 mm long. Calyx 

bilabiate, upper lip 3-lobed, lobes triangular-lanceolate, 3-4 mm long, lower lip 

2-lobed, lobes similar to uppers. Flower faintly pale purple to purple, white at 

base of lips, often with yellow trichomes at base of lower lip. Corolla bilabiate, 

18-25 mm across, zygomorphic, 20-40 mm long including spur, upper lip 2-lobed, 

lobes oblong to obovate, lower lip 3-lobed, lobes larger than uppers, 

obovate-oblong to obovate, tube faintly pale purple with darker veins, conical, 

dorsally compressed, spur yellow, cylindrical, 9-18 mm long. Capsule subglobose. 

Seed narrowly ellipsoid to rather clavate, 830-1,000 X 210-270 μm. 2n = 32. 
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(Plate 4.86). 

 PHENOLOGY: V, VI, VII 

 ETYMOLOGY: resembling the leaf of Vallisneria (Hydrocharitaceae) 

HABITAT: Wet calcareous sandstone or limestone on cliffs (often vertical or 

overhanging). Tolerant to low light intensity. 

 DISTRIBUTION: SPAIN (Granada, Jaén). 600-1,700 m. 

DISCUSSION: Pinguicula vallisneriifolia, spelled as P. vallisneriifoliae in the 

original description, seems to be restricted to the Sierras de Cazorla, Segura and 

Las Villas Natural Park in the Province of Jaén, and Sierras de Teheda in the 

Province of Granada, Spain. Although the lectotype locality of Velez Rubio 

cannot be detected, it is presumably identical with Espumaderas (Espumaedas 

in the original description) in the Sierra de Segura, Province of Jaén (Blanca et 

al. 1999). There are minor flower colour variations, purple to faintly pale purple, 

depending on the strains. It is morphologically very similar to P. longifolia, but P. 

vallisneriifolia characteristically has runners which produce a clonal plantlet at 

the apex. The distributions of both species have been geographically isolated, 

which results no taxonomic confusions at the habitat. Although P. 

vallisneriifolia often forms large colonies on wet limestone cliffs, the distribution 
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area itself is highly restricted to small geographical regions. Due to relatively 

drier climate in the region, the population density may have a risk of rapid 

decline due to environmental stresses and/or environmental changes. A 

population naturalized by human is seen in the Canton of Bern, Switzerland.   
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Plate 4.86. Pinguicula vallisneriifolia 
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87. Pinguicula vallis-regiae Conti et Peruzzi, Ann. Bot. Fennici 43 (2006) 329. 

 TYPE: ITALY. Abruzzo, Abruzzo National Park, Camosciara, Villetta Barrea 

(L’Aquila), dripping cliffs, 1073 m a.s.l., 41o45.925’N, 13o54.535’E, 26 May 1994, 

Conti s.n. (holotype: APP!).  

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-9, yellowish-green, oblong-obovate, margin slightly 

involute, apex obtuse to rather acute, 30-72 mm long, 11-18 mm wide, winter 

leaf up to 15, ovate, concave, apex acute, small. Hibernaculum ovoid. Scape 1-2, 

densely glandulous, 75-170 mm long. Calyx bilabiate, upper lip 3-lobed, lobes 

elliptic-linear, 2.5-3.5 mm long, lower lip 2-lobed, lobes smaller than upper, 

connate at base. Flower bluish-purple, nearly white at base of lower lip with 

purple veins. Corolla bilabiate, 18-25 mm across, zygomorphic, 28-35 mm long 

including spur, upper lip 2-lobed, lobes oblong, suborbicular, tip sometimes 

rather truncate, lower lip 3-lobed, lobes oblong-obovate, middle lobe larger than 

laterals and somewhat spatulate, tube violet, conical, dorsally compressed, spur 

pale violet, cylindrical, 9-12 mm long. Capsule ovoid. Seed ellipsoid. (Plate 4.87). 

 PHENOLOGY: V 

 ETYMOLOGY: old medieval name of high Sangro Valley, from which also the 
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name “Barrea” stems 

 HABITAT: Wet calcareous cliffs. Tolerant to various light intensities.   

 DISTRIBUTION: ITALY (Abruzzo). Known only from the type locality. 1,073 m. 

DISCUSSION: Pinguicula vallis-regiae is endemic to the National Park of Abruzzo, 

Italy. It was previously treated as P. longifolia subsp. reichenbachiana, for 

example by Casper (1962a, 1966a). Conti and Peruzzi (2006) divided the 

population as a new species, i.e. P. vallis-regiae, having different morphological 

characteristics from the P. reichenbachiana population in the Roya Valley, 

France as well as the other Italian Pinguicula taxa. In comparison to P. 

reichenbachiana, P. vallis-regiae has well-divided corolla lobes, shorter and 

broader leaves. The geographical distributions of the two are also well-isolated 

from each other. P. vallis-regiae is restricted to a very small area within the 

National Park of Abruzzo, hitherto known only from the type locality, and the 

population is small.  
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Plate 4.87. Pinguicula vallis-regiae 
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88. Pinguicula vulgaris L., Sp. Pl. (1753) 17. 

 TYPE: Linnaeus 33.1 (lectotype: LINN!). 

 SYNONYMS: P. alpicola Rouy, P. alpina Weber, P. arctica Eastwood, P. bicolor 

(Nordstedt ex Fries) Woloszczak, P. bicolor  Nordstedt ex Freis f. gorcensis 

Kornas, P. bohemica Krajina, P. borealis Salisb., Pinguicula fontiqueriana Romo, 

Peris et Stübing, P. grandiflora Pollinius, P. gypsophila Wallroth, P. leptoceras 

Schur, P. norica Beck, P. ovata Stokes, P. villosa Gunner, P. vulgaris L. subsp. 

alpicola Rouy, P. vulgaris L. subsp. bicolor (Nordstedt) Löve et Löve, P. vulgaris 

L. subsp. bohemica (Krajina) Domin, P. vulgaris L. subsp. euvulgaris Dostál, P. 

vulgaris L. var. albida Behm, P. vulgaris L. var. alpestris Marçais, P. vulgaris L. 

var. alpicola Chenevard, P. vulgaris L. var. alpicola Koch, P. vulgaris L. var. 

bicolor Blytt, P. vulgaris L. var. bicolor Nordstedt, P. vulgaris L. var. coerulea 

Briquet, P. vulgaris L. var. gaveana Beauverd, P. vulgaris L. var. genuina Schinz 

et Keller, P. vulgaris L. var. grandiflora Cosson et Germain, P. vulgaris L. var. 

gypsophila Rchb., P. vulgaris L. var. gypsophila Fuss, P. vulgaris L. var. 

leptoceras Sampaio, P. vulgaris L. var. macrantha Lamotte, P. vulgaris L. var. 

minor Koch, P. vulgaris L. var. minor Mayer, P. vulgaris L. var. obtusa 

Sommerfelt, P. vulgaris L. var. obtusata Nordstedt, P. vulgaris L. var. pallida 
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Lange, P. vulgaris L. var. pratensis Koch, P. vulgaris L. var. pratensis Willkomm, 

P. vulgaris L. var. sixtina Briquet, P. vulgaris L. var. tenuior Fries, P. vulgaris L. 

var. tenuior Wahlenberg, P. vulgaris L. var. transsilvanica Krajina, P. vulgaris L. 

var. uliginosa Genty, P. vulgaris L. f. albida (Behm) Neumann, P. vulgaris L. f. 

bicolor (Nordstedt ex Fries) Neumann, P. vulgaris L. f. coerulescens Eklund, P. 

vulgaris L. f. semiflava Neumann 

 DESCRIPTION: Perennial herb. Root filiform, fragile. Stem very short. Leaf 

dimorphic, summer leaf 5-11, yellowish-green, ovate to ovate-oblong, margin 

slightly involute, apex obtuse to rather acute, 10-90 mm long, 7-26 mm wide, 

winter leaf up to 15, ovate, concave, apex acute, small. Hibernaculum ovoid. 

Scape 1-6, densely glandulous, 25-270 mm long. Calyx bilabiate, upper lip 

3-lobed, lobes ovate to oblong-lanceolate, 2-3 mm long, connate at base, lower lip 

2-lobed, lobes slightly smaller than uppers. Flower purple, white at base of 

lower lip, or occasionally white to faintly pale lilac, dark purple at base of lips 

and in throat. Corolla bilabiate, 10-15 mm across, zygomorphic, 9-29 mm long 

including spur, upper lip 2-lobed, lobes oblong, lower lip 3-lobed, lobes larger 

than uppers, obovate to rather cuneate, tube purple, conical, dorsally 

compressed, spur purple, cylindrical, 1-10 mm long. Capsule ovoid, 550-750 X 
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220-300 μm. Seed ellipsoid to pyriform. 2n = 32, 64. (Plate 4.88). 

 PHENOLOGY: III, IV, V, VI, VII, VIII, IX, X 

 ETYMOLOGY: common (referring to the distribution) 

 HABITAT: Various soil types (sphagnum, peat, fine sand, gravelly soil, limestone 

or serpentine) in many wet places including flat areas, slopes or cliffs. Tolerant 

to various light intensities. 

 NATURAL HYBRID: X P. alpina (=P. X hybrida Wettstein)?, X P. bohemica (=P. X 

dostalii Bárta), X P. grandiflora (=P. X scullyi Druce), X P. leptoceras 

 DISTRIBUTION: Widely distributed in Eurasia and northern North America. 

ANDORRA (Encamp); AUSTRIA (Burgenland, Kärnten, Niederöstrreich, 

Oberösterreich, Salzburg, Steiermark, Tirol, Vorarlberg); BELARUS (Minsk); 

BELGIUM (Flanders); CANADA (Manitoba, New Brunswick, Newfoundland 

and Labrador, Northwest Territories, Nova Scotia, Nunavut, Ontario, Québec, 

Saskatchewan, Yukon Territory); CROATIA (Karlovac); CZECH REPUBLIC 

(Jihočeský kraj, Královéhradecký kraj, Liberecký kraj, Plzeňský kraj, 

Středočeský kraj, Ústecký kraj); DENMARK (Faroe Isls., Greenland, 

Midtjylland, Nordjylland, Sjaelland, Syddanmark); ESTONIA (Harju maakond, 

Hiiu maakond, Pärnu maakond, Saare maakond, Tartu maakond); FINLAND 
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(Ahvenanmaa, Kainuu, Lappi, Pirkanmaa, Pohjois-Karjala, 

Pohjois-Pohjanmaa); FRANCE (Ain, Alpes-de-Haute-Provence, Alpes-Maritimes, 

Bas-Rhin, Cantal, Doubs, Eure, Haute-Rhin, Haute-Savoie, Hautes-Alpes, 

Hautes-Pyrénées, Indre-et-Loire, Isère, Jura, Maine-et-Loire, Oise, 

Puy-de-Dôme, Pyrénées-Atlantiques, Pyrénées-Orientales, Sarthe, Savoie, 

Somme, Vosges); GERMANY (Baden-Württemberg, Bayern, Berlin, 

Brandenburg, Mecklenburg-Vorpommern, Nordrhein-Westfalen, 

Rheinland-Pfalz, Sachsen-Anhalt, Sachsen, Thüringen); HUNGARY 

(Győr-Moson-Sopron); ICELAND (Austurland, Höfuðborgarsvæði, Norðurland 

eystra, Suðurland, Vestfirðir, Vesturland); IRELAND (Clare, Cork, Donegal, 

Dublin, Galway, Kerry, Kildare, Limerick, Loais, Mayo, Roscommon, Tipperary, 

Westmeath, Wicklow); ITALY (Friuli-Venezia Giulia, Lombardia, Piemonte, 

Trentino-Alto Adige, Valle d’Aosta, Veneto); LATVIA (Jūrmala, Tukums); 

MONGOLIA (Khövsgöl); MOROCCO (Taza-Al Hoceima-Taounate); 

NETHERLANDS (Gelderland, Overijssel); NORWAY (Akershus, Aust-Agder, 

Buskerud, Finnmark, Hordaland, Møre og Romsdal, Nordland, Nord-Trøndelag, 

Oppland, Oslo, Sogn og Fjordane, Sør-Trøndelag, Telemark, Troms, Vest-Agder); 

POLAND (Lubelskie, Małopolskie, Opole, Świętokrzyskie, 
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Zachodniopomorskie); PORTUGAL (Braga); ROMANIA (Braşov, Dâmboviţa, 

Harghita, Neamţ, Prahova, Sibiu, Suceava); RUSSIA (Arkhangelsk, 

Bashkortostan, Karelia, Khanty-mansi, Komi, Krasnodar, Krasnoyarsk, 

Leningrad, Murmansk, Nenetsia, Perm, Pskov, Sakha, St. Petersburg, 

Sverdlovsk, Yamalo-Nenets, Vologda); SLOVAKIA (Banskobystrický kraj, 

Bratislavský kraj, Košicky kraj, Prešovský kraj, Žilinský kraj); SLOVENIA 

(Bohinj, Gorje, Jesenice, Kamnik, Kranjska Gora, Ljubljana, Logatec, Mežica, 

Tržič, Železniki); SPAIN (Asturias, Girona, Guadalajara, Huesca, Teruel, 

Zamora); SWEDEN (Blekinge, Dalarna, Gotland, Gövleborg, Halland, Jämtland, 

Jönköping, Kalmar, Kronoberg, Norrbotten, Örebro, Östergötland, Skåne, 

Södermanland, Stockholm, Uppsala, Värmland, Västerbotten, Västernorrland, 

Västmanland, Västra Götland); SWITZERAND (Bern, Fribourg, Graubünden, 

Jura, Luzern, Neuchâtel, Schwyz, Ticino, Uri, Valais, Vaud, Zug, Zürich); 

UKRAINE (Lviv, Zakarpattia); UNITED KINGDOM ([ENGLAND] 

Cambridgeshire, Cheshire West and Chester, Cumbria, Derbyshire, Dorset, 

Durham, Gloucestershire, Greater London, Hampshire, Herefordshire, 

Lancashire, Lincolnshire, Merseyside, Norfolk, Northumberland, North 

Yorkshire, Oxfordshire, Somerset, Suffolk, West Midlands, West Yorkshire, 
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Wrexham, Yorkshire; [ISLE OF MAN]; [NORTHERN IRELAND] Antrim, 

Belfast, Fermanagh, Londonderry, Tyrone; [SCOTLAND] Aberdeenshire, Angus, 

Argyll and Bute, Dumfries and Galloway, East Lothian, Edinburgh, Highland, 

Inverclyde, Moray, Na h-Eileanan Siar, North Ayrshire, Orkney, Perth and 

Kinross, Scottish Borders, Shetland Islands, Stirling; [WALES] Blaenau Gwent, 

Carmarthenshire, Ceredigion, Conwy, Denbighshire, Gwynedd, Isle of Anglesey, 

Monmouthshire, Neath Port Talbot, Pembrokeshire, Powys, Rhondda Cynon 

Taff, Torfaen, Vale of Glamorgan); USA (Alaska, Michigan, Minnesota, New 

Hampshire, New York, Vermont, Wisconsin). 0-2,500 m. 

DISCUSSION: Pinguicula vulgaris, distributed in North America, Eurasia and 

Morocco, is one of the most widespread species in the genus. Despite its wider 

distribution and numerous synonyms, it is morphologically uniform. The flower 

colouration is basically purple with white at the base of lower lip. Occasionally, 

populations having different colourations can be found, for example white to 

faintly pale purple corolla lobes with dark purple at the base of lips and in the 

throat, and they are sometimes treated as P. vulgaris f. bicolor. However, those 

flower colour variations have not been accepted here. At the same time, the 

populations found in the northern part of the Czech Republic have been 
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recognised as P. bohemica by some taxonomists (e.g. Krahulcová and Jarolímová 

1991) though it is controversial whether it is a distinct species from P. vulgaris 

(Casper 1966a). P. vulgaris is morphologically very similar to P. macroceras and 

their distribution areas are partially overlapped in Alaska and Yukon Territory. 

The difference between the two was discussed in P. macroceras (species number 

81). A natural hybrid between P. vulgaris and P. leptoceras is occasionally found 

in the Alps, at where the two species sometimes occur together at the same 

microhabitat. In some areas, P. vulgaris is locally sympatric with P. grandiflora 

and their hybrid (P. X scullyi) can be commonly generated. As the specific 

epithet “vulgaris (common)” suggesting, it is locally very common or profuse.   
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Plate 4.88. Pinguicula vulgaris 



617 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
(m) 

2,000 

1,000 

0 



618 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



619 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



620 
 

Sect. Pumiliformis (Casper) Shimai, sect. nov.  

    TYPE: Pinguicula lusitanica L.  

    SYNONYMS: Subgen. Isoloba Barnhart, Sect. Pionophyllum DC., Subsect. 

Pumiliformis Casper 

 

89. Pinguicula lusitanica L., Spec. Pl. 1 (1753) 17. 

 TYPE: PORTUGAL. Habitat in arenosis humidis pr. S. Gens. Sta Cruz do Bispo, 

circa Porto (growing in wet sand near S. Gens, Sta Cruz do Bispo, Porto), May 

1883, Johnston 2662 (neotype: BM, designated by Blanca et Jarvis in Blanca et 

al. 1999). 

 SYNONYMS: P. alpina Thoré, P. subaequalis Stokes, P. villosa Lightfoot, P. 

vulgaris Maulny 

 DESCRIPTION: Biannual herb. Root filiform, fragile. Stem very short. Leaf 

monomorphic, 5-12, yellowish-green to pale green or pale pink, with maroon 

veins, elliptic to oblong-ovate, margin strongly involute, apex obtuse to rather 

acute, 6-30 mm long, 3-8 mm wide. Scape 1-8, densely glandulous, 30-250 mm 

long. Calyx bilabiate, upper lip 3-lobed, lobes ovate, ca. 2 mm long, connate to 

middle, lower lip 2-lobed, lobes smaller than uppers. Flower white to faintly pale 
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lilac or pink, yellowish at base of lips to throat. Corolla bilabiate, 5-10 mm 

across, subactinomorphic, 5-11 mm long including spur, upper lip 2-lobed, lobes 

obovate, tip emarginate to notched, lower lip 3-lobed, lobes similar to uppers but 

sometimes larger, trapeziform convex process in lower throat, tube white to pink 

or dark yellow with purple veins, cylindrical, spur purple or yellow, cylindrical, 

pendulous, 2-5 mm long. Capsule globose to subglobose. Seed pyriform to ovoid, 

470-550 X 200-250 μm. 2n = 12. (Plate 4.89). 

 PHENOLOGY: II, IV, V, VI, VII, VIII, IX, X 

 ETYMOLOGY: native of western Iberia or Portugal 

 HABITAT: Wet peat or fine sand in open grasslands or bogs. Often exposed to 

direct sunlight. 

 DISTRIBUTION: FRANCE (Calvados, Charente-Maritime, Cher, Dordogne, Eure, 

Finistère, Gers, Gironde, Ille-et-Vilaine, Indre-et-Loire, Landes, 

Loire-Atlantique, Loire-et-Cher, Maine-et-Loire, Manche, Mayenne, Morbihan, 

Orne, Pyrenées-Atlantiques, Sarthe, Vendée, Vienne); IRELAND (Carlow, Cork, 

Donegal, Dublin, Galway, Kerry, Kilkenny, Leitrim, Mayo, Waterford, Wicklow); 

MOROCCO (Tangier-Tetouan); PORTUGAL (Aveiro, Beja, Braga, Coimbra, Faro, 

Leiria, Lisboa, Portalegre, Porto, Santarém, Setúbal, Viseu); SPAIN (A Coruña, 
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Asturias, Burgos, Cádiz, Cantabria, Guipúzcoa, Lugo, Malaga, Navarra); 

UNITED KINGDOM ([ENGLAND] Bournemouth, Cornwall, Devon, Dorset, 

Hampshire, Poole, Somerset, Southampton, Surrey, Isla of Wight, Wiltshire; 

[ISLE OF MAN]; [NORTHERN IRELAND] Antrim, Down, Fermanagh, Tyrone; 

[SCOTLAND] Angus, Argyll and Bute, Dumfries and Galloway, Highland, Na 

h-Eileanan Siar, North Ayrshire, Stirling; [WALES] Pembrokeshire). 0-1,450 m. 

 DISCUSSION: Pinguicula lusitanica is a wide-spread species in Western to 

Southern Europe and extending to the northern part of Africa. It was described 

by Linnaeus (1753) but the neotype was more recently designated by Blanca et 

Jarvis (Blanca et al. 1999). Unlike many other European Pinguicula species, P. 

lusitanica does not form any hibernacula. Basically this is a morphologically 

uniform species except slight flower colour variations among strains. The 

species is very likely a biannual or short-lived perennial, so that regular seed 

propagations at the habitat are necessary. Due to the smaller rosette having tiny 

whitish flowers, it cannot be confused with other species found in the same 

regions. This species is locally abundant particularly at peaty bogs in some 

regions, but the current status in the African habitats is unknown. 
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Plate 4.89. Pinguicula lusitanica 
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Plate 4.90. Summer leaf of six Pinguicula species 
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Nomen dubium 

Pinguicula imitatrix Casper, Feddes Repertorium 67 (1963) 12. 

 TYPE: MEXICO. Guerrero: Distr. Galeana, Piedra Ancha, mossy boulder in oak and 

pine forest, alt. 3025 m, 2 May 1939, Hinton et al. 14219 (holotype: UC!; isotypes: 

GBH!, IEB!, MICH!, MO!, NY!, P, TEX!, US!). 

 

Some Italian Pinguicula taxa recently described 

In recent years, some new taxa have been described from Italy. Many of those 

have previously been identified as various names (e.g. P. leptoceras, P. reichenbachiana, 

or P. vulgaris). In the Apennine Mountains, three taxa, P. apuana, P. mariae (Ansaldi 

and Casper 2009), and P. christinae (Peruzzi and Gestri 2013), have been reported, and 

their distribution areas are likely overlapped one another (Plate 4.91). Unfortunately, 

some herbarium specimens do not have flowers or do not present floral characteristics 

because of poor press condition. Those are morphologically very similar in some degree 

with some morphological diversity within each micropopulation. Moreover, those are 

morphologically intermediate between two taxa already known. In Abruzzo, three 

subspecies of P. vulgaris (subsp. anzalonei, subsp. ernica, and subsp. vestina) have been 

described by Conti and Peruzzi (2006). Concerning their floral morphology shown in the 
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original description, it is somewhat questionable if those are intraspecific taxa of P. 

vulgaris. All those taxa mentioned above may need further studies. In this study, it is 

regret that there are not enough materials and information available to deal with them 

as distinct taxa. Observations on live materials preferably at habitats will be needed. 

Those distribution areas based on specimen observations are shown in the map. In 

addition, other new taxa P. sehuensis (Bacchetta et al. 2014) and P. lattanziae (De 

Castro et al. 2016) have been recently described from Sardinia and Liguria, respectively 

(spec. n.v.).  
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Plate 4.91. Distribution of some Italian taxa.  
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★ as P. vulgaris subsp. anzalonei 
△ as P. vulgaris subsp. ernica 
▲ as P. vulgaris subsp. vestina 
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4.4. CONCLUSION 

 In this study 91 taxa (89 species and 2 varieties) are recognised after studying 

literature and herbarium specimens. There could be more species, particularly some 

Italian taxa described recently, but due to little available information and materials, 

those were unable to examine thoroughly here. There are also a few new species which 

will be described in the near future from Mexico and Central America. In conclusion, it 

is temporally 91 taxa recognised, but the number will increase.  
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General conclusions 

 

Taxonomy of Pinguicula 

 Before Linnaeus (1753), established the genus Pinguicula L. (Lentibulariaceae), 

described four European Pinguicula species, P. alpina L., P. lusitanica L., P. villosa L., 

and P. vulgaris L. in his “Species Plantarum”, Pinguicula had being used for medical 

purposes and producing curd milk products in Europe (Lloyd 1942, Juniper et al. 1989). 

De Candolle (1844) recognised 30 Pinguicula species and proposed three sectional 

delimitations in the genus. The most recent taxonomic treatment was attempted by 

Casper (1966), who recognised 46 species in 3 subgenera, Isoloba, Pinguicula, and 

Temnoceras, based on floral morphology, regardless of distribution areas. Casper (1966) 

broadened the knowledge of Pinguicula and his taxonomic treatment is widely accepted 

today. Since the taxonomic treatment by Casper, a number of new species have been 

described (e.g. Speta and Fuchs 1982, 1989, Zamudio and Rzedowski 1986, Zamudio 

1988, 1991, Cheek 1994, Zamora et al. 1996) and the total number of species has been 

estimated to be almost double (Cieslak et al. 2005, Zamudio 2005, 2006). However, some 

morphologically similar taxa cause taxonomic confusion (e.g. P. ehlersiae Speta et Fuchs 

and P. esseriana Kirchner) (Zamudio 2001). 
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Chapter 1. Red List assessments of the genus Pinguicula L. 

 Many Pinguicula taxa are confined to a small geographical area and thus they 

are often endemic (Blanca et al. 1999, Espinosa-Matías et al. 2005, Shimai and Kondo 

2007). Due to horticultural interest as a carnivorous plant, Pinguicula is illegally 

collected from the field and cultivated among amateur growers (Zamudio 1995). 

Currently Pinguicula are absent from the appendices of the Conservation on 

International Trade in Endangered Species of Wild Fauna and Flora (CITES) (von Arx 

et al. 2001; also see the CITES website for an up to date checklist). Currently the 

International Union for Conservation of Nature (IUCN) has evaluated only 7 Pinguicula 

taxa (only ca. 4 % of the whole genus), and 4 of them are categorised as Least Concern. 

Given levels of endemism within the genus it is very unlikely representing the whole 

genus. The current status of each Pinguicula taxa has to be clarified to provide an 

understanding of their conservation. 

 Red List assessments based on the IUCN criteria and categories have been 

performed in Chapter 1. In this study, over 6,800 herbarium specimens from 167 

herbaria were examined as herbarium specimens represent some of the best available 

biological evidence for species distribution and occupancy (Willis et al. 2003, Rivers et al. 

2011, Romeiras et al. 2014, Brummitt et al. 2015), and is often the only available data 
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for rare species (Joppa et al. 2011, Rivers et al. 2011, Roberts et al. 2016). The Extent of 

Occurrence (EOO) and Area of Occupancy (AOO) was calculated for each of the 

recognized Pinguicula taxa (89 species and 2 varieties) using Geospatial Conservation 

Assessment Tool (GeoCAT) (Bachman et al. 2011). According to the results, 61 % of the 

91 Pinguicula taxa are threatened with extinction. As suggested by Roberts et al. (2016), 

more recently described taxa had fewer localities also in the case of Pinguicula. Between 

the two biodiversity hotspots of Pinguicula, Mexico, with the proportion of endemism of 

87 % (40 endemic taxa out of 46), has a higher extinction risk than Europe and Western 

Asia with 45 % endemism (9 endemic taxa out of 20). 

The results suggest that many Pinguicula taxa are at risk of extinction. 

Although all results obtained are primary analyses using only criterion B, EOO and 

AOO, the necessity of urgent conservation actions for the protection of Pinguicula is 

clear, not only for the taxa but also the environment in which they occur.  

Full Red List assessments requiring multi-year observations of the taxa within 

their habitat, however for Pinguicula this is likely to be difficult and not realistic 

(Rivers et al. 2011, Brummitt et al. 2015). However, investigating a few selected 

Pinguicula species may help provide an overall understanding of the threats the genus 

face. However, this lack of information should not be used as an excuse, and 
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conservation measures should be put in place. Finally, the data obtained from 

herbarium specimens at museums, may still have sampling gaps in some regions that 

will impact particularly on AOO estimates. An additional study on the specimens would 

help fill these gaps. 

 

Chapter 2. Phylogenetic analyses of the genus Pinguicula L. 

While the genus Pinguicula is well defined, there is taxonomic confusion within 

the genus (Zamudio 2001). Espinosa-Matías et al. (2005) suggested that the subgeneric 

treatment by Casper (1966) is questionable. Recent phylogenetic studies (Cieslak et al. 

2005, Shimai et al. 2007, Shimai and Kondo 2007, Beck et al. 2008) also suggested that 

Pinguicula is more or less monophyletic in each geographical area. Cieslak et al. (2005) 

analysed the gene region of matK and trnK in chloroplast DNA (cpDNA) using 42 

Pinguicula taxa. However, more samplings from wider geographical regions is necessary 

to support these results. Molecular systematics has become a standard method for 

inferring phylogenetic relationships among plant taxa in recent years (APG 1998, APG 

II 2003, APG III 2009). Clarifying the phylogenetic status is also informative for the 

taxonomy and conservation of Pinguicula.  

In chapter 2, three regions of the Pinguicula gene, internal transcribed spacer 
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(ITS) in nuclear ribosomal DNA, rpl32-trnL and additional matK and trnK in cpDNA 

(up to 80 taxa or ca. 88 % of all taxa within the genus) were sequenced. The ITS region 

result has suggested that clades are mostly agreed with geographical distribution area 

(e.g. temperate regions of the Northern Hemisphere, Southeastern USA, Mexico and 

Central America, Cuba, and South America). In other words, they are more or less 

monophyletic within each region although a few species (depending on gene regions) do 

not belong to any clade. Mexican taxa have been divided into 3 subgenera by Casper 

(1966), but these results suggest that they are phylogenetically monophyletic. The 

results of matK and trnK and rpl32-trnL are partially, but not completely, in agreement 

with the result of ITS. It appears that ITS is more informative in inferring phylogenetic 

relationships at the specific rank than matK and trnK (Degtjareva et al. 2006).  

 

Chapter 3. The effect of geographical and environmental factors on patterns of species 

richness in the genus Pinguicula L. 

 Habitats of Pinguicula are often found in narrow geographical ranges (Casper 

1966, Zamudio 2001). Although Pinguicula is usually found in wet soils (Darwin 1875, 

Lloyd 1942, Givnish 1989, Heslop-Harrison 2004), more occur in wet places surrounded 

by larger dry areas (Blanca et al. 1999). Species richness of Pinguicula is particularly 
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seen in Mexico, and many of them are endemic (Espinosa-Matías 2005, Zamudio 2005); 

40 endemics out of 46 (Chapters 1 and 4). The number of taxa in Mexico is much greater 

than that in Europe and Western Asia, having 20 taxa (9 endemics out of 20). What 

geographical and environmental factors affect species richness in the genus Pinguicula 

has not been previously studied.  

 In Chapter 3, which geographical and environmental factor more significantly 

affects species richness in Pinguicula has been explored. Although positive correlations 

are found in the all correlations between and the geographical and environmental 

factors, most of them are not significant. According to the results, species richness is 

significantly and positively correlated with land area, i.e. larger countries have more 

number of species. This may also suggest that large areas not just simply have more 

species, but there could be more habitats thus increasing species richness further. 

Species richness of Pinguicula is also positively correlated with climate B (dry-type 

climate category). The result supports that small wet areas surrounded by large dry 

climate area (a rare climate) affect species richness of the genus. The species richness in 

Northeastern Asia is also significantly and positively correlated with climate E 

(polar-type climate). Probably due to large distribution gaps (e.g. deserts) in the 

southern part, more number of species is found in the northern part of Northeastern 
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Asia. Interestingly, species richness is not significantly correlated with altitude in all 

regions.   

According to the results, it is likely that speciation of Pinguicula has occurred 

in different regions independently (e.g. Mexico and the temperate Northern 

Hemisphere) to adapt to local environmental and geographical factors, particularly 

climate, i.e. many Mexican taxa form winter rosettes to resist dry winter while taxa in 

the temperate Northern Hemisphere forms hibernacula to resist low temperature 

(below 0oC). Ecological preference of Pinguicula is very narrow (Zamudio 2001, 

Heslop-Harrison 2004), therefore, more detailed and small scale variables will be 

needed for analyses instead of larger scales by country used in this study. 

 

Chapter 4. A revision of the genus Pinguicula L. 

 Previous taxonomic studies by De Candolle (1844), Barnhart (1916), Ernst 

(1961), and Casper (1966), have largely been inconsistent in their infrageneric 

treatment of the genus. Because of taxonomic issues (Espinosa-Matías et al. 2005, 

Zamudio 2001), a revision of the genus Pinguicula is necessary. Roccia et al. (2016) have 

stated that the current taxonomy based on morphology requires a critical review since 

only the section Pinguicula is in agreement with phylogenetic results presented by 
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Cieslak et al. (2005), Degtjareva et al. (2006), Kondo and Shimai (2006), and Beck et al. 

(2008).  

 Based on herbarium specimen examinations performed in Chapter 1, 

ninety-one Pinguicula taxa (89 species and 2 varieties) have been recognised. 

Phylogenetic analyses inferred in Chapter 2 have suggested that there are 

disagreements between the current taxonomy based on morphology and the phylogeny. 

In Chapter 4, therefore, a revision of the genus Pinguicula has been presented based on 

the phylogeny and new sectional delimitations with 11 sections (3 of which are newly 

established in this study) are proposed. Keys to section and species, a brief description, 

botanical line drawings, and distribution maps for each taxon are provided to assist 

identifications.  

Due to limited availability of materials, similar distribution areas, and 

difficulties of identification using herbarium specimens, some recently described Italian 

taxa (e.g. P. apuana Casper et Ansaldi, P. christinae Peruzzi et Gesteri, and P. mariae 

Casper) fall from this work. Furthermore, a few more species will be described from 

Mexico and Central America in the near future (per. com., Zamudio). Those have to be 

reviewed as well as the 91 taxa recognised in this chapter. Species having wider 

morphological diversity, such as P. moranensis, will be needed a further taxonomic 
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study. 

 

 In spite of paraphyletic origins of some carnivorous plant families, many 

species are found in common ecological environments, such as acid wet soils with poor 

nutrition, and high light intensity (Givnish 1989, Juniper et al. 1989). However, 

Pinguicula can be often found in unique habitats, e.g. limestone or serpentine cliffs or 

slopes facing north with low light intensity (Zamudio 2001) as is particularly the case in 

Mexico (Espinosa-Matías et al. 2005, Zamudio 2005, Shimai and Kondo 2007). 

Biodiversity hotspots of carnivorous plants vary among genera; e.g. a number of 

Drosera species occur in Australia, Africa, and South America (Rivadavia et al. 2003) 

while many Nepenthes species are confined to Southeast Asia (Jebb and Cheek 1997). 

However, the family Lentibulariaceae, in which Pinguicula is placed, contains further 

two closely related genera, Genlisea and Utricularia that are carnivorous. What is 

interesting is that they possess totally different trapping mechanisms. This group has 

the potentially to act as a model system for understanding the geographical and 

environmental divers of their diversity in trapping mechanism but also the conservation 

challenges that lies ahead.  
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APPENDIX I  

 

Seed morphology of Pinguicula 
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The seed of Pinguicula was imaged using Miniscopes® TM3000 and TM3030 

Plus (Hitachi High-Technologies Co., Tokyo, Japan) by Kaori Ichikawa and Hiro Shimai. 

The images are sorted in alphabetical order under the sample name obtained, but it is 

not necessarily all taxa are accepted in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 μm 300 μm 500 μm 

500 μm 500 μm 

300 μm 500 μm 

500 μm 500 μm 500 μm 

500 μm 300 μm 500 μm 

500 μm 

300 μm 



674 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 μm 500 μm 500 μm 

500 μm 500 μm 

500 μm 

500 μm 

500 μm 500 μm 

500 μm 500 μm 500 μm 

500 μm 500 μm 500 μm 

500 μm 500 μm 500 μm 



675 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

500 μm 500 μm 500 μm 

500 μm 500 μm 

500 μm 500 μm 500 μm 

500 μm 

500 μm 500 μm 500 μm 

500 μm 

500 μm 500 μm 500 μm 

500 μm 

500 μm 



676 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 μm 500 μm 300 μm 

500 μm 500 μm 500 μm 

500 μm 

500 μm 

500 μm 500 μm 



677 
 

 

 

 

APPENDIX II  

 

Specimens examined 
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Pinguicula acuminata Bentham 

MEXICO. Distrito Federal: Barranca de Axomiatla, 2,500 m, 11 March 1975, Halbinger 

s.n. (MEXU). Cañada de Contreras, near Segunds de Contreras, 2,700 m, 20 February 

1966, Rzedowski 21964 (ENCB). Río Magdalena, 2,500-2,800 m, 7 April 1926, 

Antitovich 69 (LE). SW of Pedregal de San Angel, 2,800 m, 8 April 1977, Rzedowski 

34690 (ENCB, MEXU). Cerro de Santa Catarina, 2,800 m, 19 March 1951, Matuda 

21036 (MEXU). Barranca de Santa Fé, 2,600 m, 4 March 1951, Matuda 21019 (MEXU). 

Tlalpan, N of Volcan Xitle, ca. 2,900 m, 5 April 2001, Zamudio 11695 (IEB). E slope of 

Xitle, 17 February 1952, Rzedowski 765 (ENCB). Hidalgo: Municip. El Chico, E of 

Estanzuela, Cerro de Los Gavilanes, 2,900 m, 10 March 1966, Rzedowski 22029 (ENCB). 

Municip. El Chico, Las Ventanas, 3,000 m, 23 March 1975, Medina 211 (ASU, ENCB, 

MEXU); 2,900 m, 18 March 1984, Rzedowski 38380 (IEB). Municip. El Chico, 0.5 km 

from Tres Cruces, 2,600 m, 7 February 1988, Hernández 114-a (S). Municip. 

Epazoyucan, 1 km W of El Nopalillo, 2,700 m, 15 March 1981, Rzedowski 37215 (A, 

ARIZ, ASU, ENCB, IEB); 2,650 m, 15 March 1981, Cervantes 343-A (ENCB); 2,650 m, 

15 July 1981, Cervantes 343-B (ENCB, IEB). Municip. Epazoyucan, 1 km NNW of El 

Nopalillo, 2,600 m, 15 March 1981, García 1439 (MEXU). Municip. Epitacio Huerta, ca. 

7 km NE of Polvillas, 23 March 2002, Zamudio & Zamudio 11874 (MEXU). Lagunita, N 

slope of hill, +6,800 ft. (ca. 2,073 m), 4 April 1972, Ana et al. s.n. (MEXU). Municip. 

Mineral del Chico, Parque Nacional El Chico, 20o11.699’N 98o44.351’W, ca. 2,900 m, 27 

September 2003, Rivadavia et al. 1785 (MEXU). Omitlán de Juárez, Peña Larga, May 

1949, Sánchez 98 (MEXU). Real del Monte, 23 March 1849, Gregg s.n. (MO); 1848-1849, 

Gregg s.n. (A). Municip. Real del Monte, 2 km SW of Real del Monte, 2,700 m, 3 April 

1976, Medina 1312 (IEB). Municip. Real del Monte, near Tezoantla, Peñas Largas, 2,850 

m, 12 March 1970, Rzedowski 27143 (MEXU); 2,800 m, 11 March 1971, Rzedowski 

28091 (ENCB). 6 km W of Zempoala, Cerro de los Pitos, 2,750 m, 4 March 1973, 

Domínguez s.n. (ENCB). México: Chapa de Mota, Las Cascadas, 19o45’09.9”N 

99o29’45.5”W, 2,519 m, 11 April 2010, Trejo-Díaz 396 (MEXU). Municip. Coyotepec, 

Cerro de La Cruz, 2,500 m, 16 September 1981, Rzedowski 37561 (MEXU). Municip. 

Huixquilucan, Magdalena, 2,550 m, 11 February 1966, Rzedowski 21959 (ENCB). 

Municip. Naucalpan, 1 km W of Río Hondo, 2,300 m, 20 February 1972, Rzedowski 

28824 (ENCB). Municip. Tepetlaoxtoc, La Venta, 2,500 m, 24 March 1983, Ventura 676 

(ENCB, IEB). Municip. Tepotzotlán, Sierra de Alcaparrosa, 2,950 m, 3 May 1981, 

Cervantes 340 (ENCB, IEB). Michoacán: Municip. Epitacio Huerta, ca. 7 km NE of 

Polvillas, 2,500 m, 18 February 2001, Pérez & Patiño 4130 (IEB); 17 March 2001, 

Zamudio 11686 (IEB); 23 March 2002, Zamudio & Zamudio 11874 (IEB). Municip. 

REDACTED 
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Maravatío, San Miguel el Alto, 2,660 m, 21 October 1987, Zamudio 5779 (IEB); 1 May 

1989, Zamudio & Maurillo 7267 (IEB, MEXU). Querétaro: Municip. Amealco, road 

between Huimilpan and Amealco, km 41.6, 4.7 mi. (ca. 7.6 km) from Huimilpan, 

20o19’9.29”N 100o14’20.47”W, 2,384 m, 11 October 2014, Hernández-Rendón & 

Hernández-Villar 3 (IEB). road to Amealco, ca. km 40, Pasando Huimilpan, 2,600 m, 5 

February 1990, Argüelles 3212 (IEB, MEXU). Barranca de Amealco, 2,200 m, 18 

September 1977, Argüelles 840 (MEXU). Tlaxcala: Municip. Terrenates, summit of 

Cerro Tlajacolo, NE of Atotonilco, 3,020 m, 31 March 1990, Ramírez 136 (MEXU). Misc. 

(locality not specified): 1855, leg. illegible 583 (BM).  

 

Pinguicula agnata Casper 

MEXICO. Guanajuato: Municip. Atarjea, 12 km SE of Atarjea, El Charco, 1,500 m, 10 

November 1988, Ventura & López 6382 (IEB, MEXU). Municip. Atarjea, 10 km SE of La 

Joya, Carricillo, 1,800 m, 5 January 1989, Ventura & López 6530 (ENCB, IEB, MEXU). 

Municip. Atarjea, La Peña del Gato, 1,000 m, 12 November 1990, Ventura & López 9022 

(IEB, MEXU). road from Xichú to Concá (Qro.), 8.5 km before Las Palomas, 13 

November 1996, Gama & Glass 029A (IEB). Hidalgo: road between Actopan and Puente 

de Dios, ca. 15 km from Road 105, 24 August 1993, Glass er al. 7357B (IEB). between 

Atotonilco el Grande and Actopan, Puente de Dios, s.d., Glass 6074 (IEB). Cañada de La 

Piedra Cerrada, Tolantongo, Matorral Alto Subinerme, 28 August 1976, González 9525 

(MEXU). Hwy 105 between Pachuca and Tampico, 18-23 mi. (ca. 29-37 km) S of 

Huejutla, 20o59’N 98o31’W, 900 m, 28 February 1987, Croat & Hannon 65992 (ENCB). 

above mines on road from Zimapán to Mina Loma del Toro and Balcones, Barranca de 

Tolimán, ca. 5,000 ft. (ca. 1,520 m), 8 August 1948, Moore & Wood 4395 (HOLOTYPE: 

BH, ISOTYPES: BM, MEXU). Querétaro: Municip. Arroyo Seco, 23.6 km from La 

Florida, 3 November 1996, Gama 023 (IEB). Municip. Arroyo Seco, S of Santa María de 

Cocos, Sótano del Barro, 1,959 m, 27 November 1990, Carranza 2957 (IEB, MEXU). 

Municip. Cadereyta, N of La Tinaja, Cañada de la Culebra, 1,550 m, 8 June 1995, 

Zamudio & Pérez 9517 (IEB). Cañón del Río Estorax, between Arroyo de los Chilares 

and junction of Río Moctezuma, 650 m, 5-6 March 1996, Zamudio et al. 9659 (IEB). 

Municip. Jalpan, between Cañón de las Paguas and Los Alamos, 350 m, 26 October 

1993, López 755 (IEB). Municip. Jalpan, ca. 5 km above Tanchanaquito, 330 m, 23 

February 1994, Pérez & Carranza 2882 (IEB). Municip. Jalpan, S of Tanchanaquito, 

between Cañón de las Paguas and Los Alamos, 350 m, 26 October 1993, López 755 

(MEXU). 19 km NE of Landa, road to Xilitla, 1,350 m, 16 January 1989, Rzedowski 

48158 (ENCB; as P. acuminata, MEXU). 19 km NE of Landa de Matamoros, on road to 
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Xilitla, 1,350 m, 16 January 1989, Rzedowski 48158 (IEB). Municip. Landa de 

Matamoros, 8 km NE of La Lagunita, 1,400 m, 2 March 1988, Zamudio 6280 (IEB, 

MEXU). Municip. Landa de Matamoros, La Lagunita, Hwy 120, between km 219 and 

km 223, 21o17.214’N 99o13.127’W to 21o17.399’N 99o13.010’W, ca. 1,290-1,550 m, 25 

October 2003, Rivadavia 1797 (MEXU). Municip. Landa de Matamoros, road between 

Landa and Xilitla, 6-8 km from La Lagunita, 1,350 m, 12 January 1989, Carranza 1319 

(ENCB, IEB, MEXU). Municip. Landa de Matamoros, ca. 6 km E of La Vuelta, 1,400 m, 

21 September 1988, Zamudio 6813.1 (IEB). Municip. Landa de Matamoros, ca. 6 km E 

of La Vuelta, (cultivated at El Charco del Ingenio Botanical Garden, originally collected 

at the locality), s.d., Glass 5961 (IEB). Municip. Peñamiller, ca. 0.5 km from Río Blanco, 

El Zapote, 1,600 m, 4 February 1997, Pérez & Zamudio 3579 (IEB, MEXU). Municip. 

San Joaquín, NE of La Tinaja, Cañada de la Culebra, 1,570 m, 8 March 1996, Zamudio 

et al. 9771 (IEB).  

 

Pinguicula albida Wright ex Griseb. 

CUBA. Pinar del Río: Arenosa Blanca, 23 January 1983, Porubinovskaja s.n. (MHA). N 

side of Sierra de Cajálbana, 150 m, 21 February 2001, Hellwig et al. s.n. (JE). A few 

kilometers NW of Cortes, cultivated material vouchered on 23 November 2005 

(originally collected at the locality on 4 June 2004 by Shimai et al.), Shimai s.n. (Herb. 

Shimai). Guane, Laguna Cordero, 4 December 1979, Bisse et al. s.n. (IEB, JE). N of 

Sierra de la Güira, November 1970, Bisse s.n. (JE). between Herradura and Paso Real, 

11 January 1912, Shafer 11731 (A). La Palma, Cajálbana, 10 October 1949, Alain 1175 

(A). La Palma, Cajálbana, E side of road to station, 23 June 2001, Stenzel & Márquez 

1301 (JE). La Palma, Loma de Cajálbana, 200-400 m, 1 November 1975, Areces et al. s.n. 

(JE). La Palma, Sierra de Cajálbana, 16 October 1976, Álvarez et al. s.n. (JE). La Palma, 

Loma Peluda (Preluda) de Cajálbana, 200-300 m, October 1967, Bisse & Rojas s.n. (JE); 

15 September 1970, Bisse & Lippold s.n. (JE); 9 December 1979, Bisse et al. s.n. (IEB, 

JE); January 1983, Bisse s.n. (IEB). ca. 10 km S of Los Ovas, El Punto, 19 October 1983, 

Álvarez de Zayas et al. s.n. (JE). N of Mantua, near Caracoles, Camarones, 250 m, 21 

October 1983, Álvarez de Zayas et al. s.n. (JE). San Diego de los Baños, Arroyo Catalina, 

4 December 1976, Álvarez et al. s.n. (JE). Sandino, Ciénaga de Manzanares, 11 

November 1984, Herrera s.n. (HAJU). Sandino, pantanos de San Ubaldo, 12 March 

2005, Urquiola & Zeiger 83215 (K). Misc. (province not specified): Cuba occ., 1860-1864 

(or 1865), Grisebach 561 (or Wright 2885 ex Griseb. 561), (HOLOTYPE: GOET, 

ISOTYPES: BM, BP, IEB-photo ex-NY, LE, MO, NY, US, WU).  
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Pinguicula algida Malysch. 

RUSSIA. Buryatia: Barguzin Mts., Duvan pass, 15 July 1964, Siplivinsky s.n. (BP, LE). 

upper stream of Barguzin River, June 1966, Siplivinsky s.n. (S; as P. villosa). 

Khabarovsk: Mt. Plato, Anjuj River, 20 July 1982, Vyshin & Vrish s.n. (MHA). 

Krasnoyarsk: Anabar Plateau, between Fomich River and Eriyechka River, 

Afanasievskiy Lake, Afanas’evskiye Lake, 71o36’N 106o05’E, 6 July 2006, Pospelov s.n. 

(MW). 90 km downstream of Chernaya River from Pyasino Lake, 13 July 1949, 

Serebryakov & Kuznetsov s.n. (LE). Khatanga basin, upper Kotui River, 30 June 1935, 

Sambuc s.n. (LE). right bank of Kotui River, mouth of Kindyn River, 9 July 1972, Kostin 

& Noreen s.n. (LE). Kotuykan River, 70o32’N 105o57’E, 29 June 2007, Pospelov s.n. 

(MW). Kutaramakan Lake, 270 m, 14 July 1970, Malyschev & Kisileva 1177 (LE). NE of 

Lama Lake, Kanchun Lake, N slope of mountain, 19 July 1981, Kozhevnikov s.n. (LE). 

near Novorybnoye, 4 July 1999, Kraynov s.n. (MW). Putorana, source of Bunisyak River, 

22 July 1963, Mironenko s.n. (LE). right bank of Pyasina River, mouth of Dudypta River, 

17 July 1934, Vinegradva s.n. (LE; as P. villosa). Sebyaki Lake, Nërangda-Seene River 

side, 1 July 1967, Mironenko s.n. (LE). Taimyr Natioanl District, Pyasina River Valley, 

18 July 1970, Pavlov s.n. (MW; as P. villosa). Taimyr Region, Fomich River, 27 June 

2003, Pospelov s.n. (MW); 1 August 2003, Pospelov s.n. (MW). Taimyr Region, Khatanga 

Valley, mouth of Malaya Balakhnya, 72o48’N 105o03’E, 27 July 2001, Pospelov s.n. 

(MW); 6 August 2001, Pospelov s.n. (MW); 10 m, 11 August 2001, Pospelov s.n. (MW). 

Taimyr Region, Kotui River, 71o09’N 102o40’E, 19 July 2005, Pospelov s.n. (MW). 

Taimyr Region, Lukunskoy River, 72o30’21.7”N 105o24’15.7”E, 14 July 2010, Chinenko 

s.n. (MW). Taimyr Region, mouth of Lukunskoy River, 72o32’26.1”N 104o49’24.1”E, 23 

July 2010, Pospelov s.n. (MW). Taimyr Region, Novaya River, 72o45’N 101o50’E, 16 July 

2002, Pospelov s.n. (MW). lower Yenisei River, 71o45’N, 6 August 1926, Tolmachev 343 

(LE). mouth of Yenisei River, Golchikha Village, 4 July 1901, Tugarinov 172 (LE). Sakha 

(Yakutia): near Chekurovka, 24 June 1956, Yurtsev s.n. (LE). near Chekurovka, 

Sakhtans River, 19 July 1984, Petrovsky & Pileva s.n. (LE; as P. glandulosa). 160 km W 

of Jučjugej (Yuchygyei), downstream of Lena River, around Chay-Tumus, 72o30’N 

125o30’E, 21 July 1956, Tolmachev s.n. (LE); 3 August 1956, Polozova s.n. (LE). 

downstream of Lena River, near Chekurovla, Tuor-Sis Mts., 71o05’N 127oE, 21 June 

1956, Polozova & Yurtsev s.n. (LE). downstream of Lena River, Haraulaskogo Ridge, 

against Tit-Ary Isl., 72oN 127o15’E, 6 August 1956, Pikulevskaya s.n. (LE). downstream 

of Lena River, Polar Station “Sokol”, Camp Mendeevicha, E slope of mountain, 72o24’N 

126o48’E, 13 July 1955, Vasiliev & Tikhomirov s.n. (LE). downstream of Lena River, 

mouth of Tigiya River, 71o25’N 127o15’E, 15 August 1957, Norin et al. s.n. (LE). 
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downstream of Lena River, Tit-Ary Isl., 72oN 127oE, 0.5 km from village, 3 August 1956, 

Tolmachev et al. s.n. (LE). downstream of Lena River, N slope of Mt. Tuor-Sis, Sietachan, 

71o05’N 127o30’E, 7 July 1956, Norin et al. (LE). Ojmjakon (Oimyakon) – Handyga 

(Khandyga) Road, Suntar-Hajata Mts., 63-64oN 139-140oE, 1,250-1,650 m, 5 July 1994, 

Takahashi et al. 17,201 (SAPS; as P. variegata). near Tiksi Port, coastal stripe of tadio 

center area, 71o41’N 129oE, 13 July 1955, Petrovsky s.n. (LE). Verkhoyansky, Bytantaj 

River, 66oN 127-128oE, June-July 1964, Parmuzin s.n. (MW; as P. glandulosa). 

Zabaykalsk: Stanovoje Nagorje Mts., Kodar Range, source of Apsat River, 1,800 m, 11 

July 1964, Malyschev & Petroczenko s.n. (HOLOTYPE: LE, ISOTYPE: MAK). 

 

Pinguicula alpina L. 

AUSTRIA. Kärnten: SE of Ferlacher Horn (Harlouz), 1,300 m, 16 July 1913, Widder s.n. 

(GZU). Hohe Tauern, Sadnig, 29 July 1944, Brath s.n. GZU-034909 (GZU). Kreuzen, 

1,120 m, May 1983, Rössler & Rössler s.n. (GZU). Kreuzenbach, 1,120 m, May 1983, 

Rössler s.n. (S). Naßfeld, s.d., Nábělek s.n. (SAV). Petzen, 1,900-2,110 m, June 1970, 

Krendl & Burri s.n. (LI). Vellacher Kotschna, 1,000 m, 24 May 1989, Gölles & Gölles 669 

(WU). Niederösterreich: Dürnstein, 3 June 1974, Grims s.n. (LI). 4 km SW of 

Gutenstein, Tal des Weissenbaches, 600 m, 18 May 1997, Till s.n. (WU). Lunz am See, 

Mausrodl, 1971, leg. ign. s.n. (GZU). Rax Alpe, 5 June 1921, Smith s.n. (UPS); 20 July 

2007, Fischer & Fischer Q8260,4 (WU). Schneeberg, western slope towerds Weichtal 

Valley, 1,600 m, 28 May 1981, Hong s.n. (PE). Schneeberges, Krummbachsattel, 5 June 

1861, Fritsch. s.n. (GZU). Semmering, NW foot of Sonnwendstein, 14 May 1894, Fritsch. 

s.n. (GZU). Sonnwendstein, 10 July 1905, Salzmann s.n. GZU-061072 (GZU). W of 

Zellerrain, Schwellgraben, between Straße and Neuhaus, 47o47’12”N 15o11’43”E, 1,033 

m, 27 May 2011, Till 110484 (WU). Oberösterreich: Ebensee, ca. 460 m, 20 April 1989, 

Mittendorfer s.n. (LI). Erlakogel, 1,200 m, 28 May 1967, Grims s.n. (LI). Goisern, 1956?, 

Pilz s.n. (LI). Gowilalm, 1,400 m, 15 July 1973, Steinwendtner s.n. (LI). Hinterstoder, 

Hutterer Böden, 1879, Kerner s.n. (GZU). Hinterstoder, Hutterer Höß, 1877, Kerner s.n. 

(GZU); 1878, Kerner s.n. (GZU). N side of Höllengebirge, 3 May 1969, Grims s.n. (LI). 3 

km WSW of Molln, Steyrtal, 430 m, 14 May 1998, Wittmann s.n. (LI). Reichraming, 

May 1890, Steininger s.n. (S). Spital am Pyhrn, Wurzer Alm, 47o38’42”N 14o16’57”E, 

1,360-1,460 m, Kleesadl s.n. (LI). Warscheneck, 2,000 m, 17 July 1990, Fiereder s.n. (LI). 

Weißenbach am Attersee, 14 May 1966, Grims s.n. (LI). Weißhorn, 1,630 m, 20 July 

1991, Brandstätter s.n. (LI). Salzburg: Golling, Bluntautal, 480 m, 26 April 1992, 

Wittmann & Wittmann s.n. (LI). Golling, Torren, 480 m, 4 May 2008, Stöhr 6308 (LI). 

Gosaukamm, 1,400-1,650 m, 22 June 1991, Wittmann & Wittmann s.n. (LI). Hochkönig, 
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1.3 km NNE of Erichhütte, 1,750 m, 19 July 1993, Perl s.n. (LI). Kapuzinerberg, s.d., 

Hinterhuber s.n. (AAU, LI, WU); s.d., Hoppe s.n. (S). Loferer Steinberge, S of Lofer, 680 

m, 30 April 1994, Wittmann & Wittmann s.n. (LI). Lungau, Murquelle, 1,800-1,900 m, 

17 August 1933, Möschl s.n. (P). Radstädter Tauern, 5,650 ft. (ca. 1,722 m), 18 July 1962, 

Woodhead 7946 (NMW); 1,787 m, 4 July 1998, Schröck s.n. (LI). Rettenkogel, 1,700 m, 

30 June 1988, Stranch s.n. (LI). 10 km SSE of St. Margarethen, Nockberge, 1,680 m, 1 

June 1994, Wittmann s.n. (LI). W of Tauernalm, NE of Prechtlhütte, 47o15’02”N 

13o24’25”E, 1,170 m, 4 June 2010, Helmut s.n. (LI). between Tennalpe and Bleikogel, 24 

July 1916, Zerny s.n. (TI). Tennengebirge, 47o29’00”N 13o15’10”E, 1,350-1,410 m, 13 

July 1999, Kleesadl & Stöhr 2539 (LI). Untersberg, 800-1,600 m, s.d., Eysn s.n. (E); s.d., 

leg. ign. s.n. (G-DC). Steiermark: Aflenz, Schönleiten, 7 June 1900, Heider s.n. (GZU). 

Eisenerzer Reichenstein, 1,600-1,800 m, 29 June 1928, Eggler 6681 GZU-077612 (GZU). 

Ennstaler Alpen, Johnsbach, Pfarrmauer, ca. 1,500 m, 1950, Heske s.n. (GZU). Gesäuse, 

s.d., leg. ign. s.n. (STU). Graz, Schöckl, 30 May 1915, Salzmann s.n. GZU-061072 (GZU); 

26 May 1927, Eggler 4208 GZU-09634 (GZU). Hochlantsch, 1,400 m, 26 May 1949, 

Höpflinger s.n. (BP). Hochschwab, Aflenzer Staritzen, 1,800-1,900 m, 22 June 2005, 

Schönswetter & Tribsch s.n. (WU). Hochschwab, Aflenzer Staritzen, Seeleiten, ca. 1,700 

m, 23 June 1976, Hafellner s.n. (GZU). Hochschwab, Sonnschien Alm, 14 July 1949, 

Möschl s.n. (GZU). Hochschwab, Trawiesalm, 1 June 1913, Czegka s.n. (GZU). 

Mariazell, Hechtensee, Hochmoor, 880 m, 1 June 1988, Gölles & Gölles 358 (WU). 

Niedere Tauern Mts., Obertal, below Weißen Wand, 1,780 m, 5 June 1974, Mayrhofer 

s.n. (GZU). Ochsenkar, below Gefrorenen See, 1 July 1949, Rössler & Rössler 3310 

(GZU). Römerbad, Gairachtal, 16 April 1916, Salzmann s.n. GZU-061072 (GZU). 

Röthelstein, ca. 1,100 m, 1954, Heske s.n. (GZU). Rottenmanner Tauern, SW of 

Schoberpass, 1,900 m, 7 August 1988, Melzer s.n. (LI). St. Lambrecht, 1,000 m, 23 June 

1930, Ptačovský s.n. (SAV; right and left specimens as P. vulgaris). St. Lambrecht, 

Grebenzen, 1,700 m, 16 June 1930, Eggler s.n. GZU-096363 (GZU); 1,840 m, 29 May 

1943 Eggler s.n. GZU-096360 (GZU; as P. vulgaris). Salzkammergut, Tauplitz, 

Grimming, 1,100 m, 24 May 1936, Schaeftiein 396/36 GZU-150870 (GZU). Scheibergger 

Alp, above Admont, 5,500 ft. (ca. 1,676 m), 2 August 1884, leg. ign. s.n. (BM). N of 

Schladming, Lackenmoosalm, "auf dem Stein", 2,000 m, 5 July 1985, Bastl s.n. (GZU). 

Schüsserlbrunn, 6 June 1896, Palla s.n. (GZU). Totes Gebirge, Loser, ca. 1,800 m, 1947, 

Heske s.n. (GZU). Trisselwand, Altausseer, 10 August 1927, Broekens s.n. (AMD). Wald 

am Schoberpaß, Finsterliesing, 1,600 m, 12 June 1932, Hauser 491 (GZU). Zeller 

Staritzen, Sacherlacke (Kastenriegel to Zinken), 1,400 m, 3 July 1987, Gertrude & 

Gölles 93 (WU). Tirol: Arlbergpass, August 1970, Harris s.n. (NMW). between Gschnitz 
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and Innsbrucker Hütte, ca. 2,150 m, 1 August 1954, Spanowsky s.n. (JE). Luttach, 

Schönberg, 1,800-2,400 m, 15 June 1892, Treffer s.n. (S). Obergurgl, 11 August 1989, 

Heltmann s.n. (LI). St. Johann, Angerer alm, 20 July 1965, Nielsen s.n. (AAU). St. 

Sigmund, 16 June 1965, Strid s.n. (S). Schonwies Hütte, 2,300 m, 17 July 1967, Melcher 

s.n. (AMD). Seefeld in Tirol, 7 August 1956, Ruiter 673 (AMD). Serfaus, Kölnerhaus, 

1,800 m, 28 June1962, Meché s.n. (AMD). Vils, Vilser Kegel, 47o31’45.8”N 10o37’13.8”E, 

ca. 1,585 m & 47o31’47.9”N 10o36’23.7”E, 1,225 m, 7 June 2008, Žíla s.n. (LI). Zell am 

Ziller, Gerlossteinwand, 1,000 m, 4 June 1918, Mergl s.n. (SAV). Vorarlberg: near 

Feldkirch, Amerlügen, s.d., Schönach s.n. (AAU, ARIZ, BM, BP, E, GZU, K, LE, LI, LJU, 

MU, MW, OXF, TI, TNS). Feldkirch, Maria Ebne, 12 May 1886, Nägele s.n. (S). 

Flexenstrasse, 11 July 1932, leg. ign. s.n. (AMD). Gaschurn, Garnera, June 1921, Mayer 

s.n. (STU). Hammerspitze, Kleines Walsertal, July 1953, Rose s.n. (NMW). Rätikon, 

Douglass Hütte, 2,200 m, July 1932, Ptačovský s.n. (SAV). Tschengla, 15 June 1954, leg. 

illegible s.n. (STU). Widderstein, August 1895, Mayer s.n. (STU). BHUTAN. Bumthang: 

Pangotang, 12,500 ft. (ca. 3,810 m), 26 May 1949, Ludlow et al. 18978 (BM, K, TI). 

Lhuntse: Singhi Dzong, 12,500 ft. (ca. 3,810 m), 2 August 1915, Cooper 4311 (E). 

Tolegong, 13,000 ft. (ca. 3,962 m), 20 June 1915, Cooper 4010 (E). Paro: Taglang la, Paro 

Chu River, 13,000 ft. (ca. 3,962 m), 16 May 1949, Ludlow 16264 (BM, K). Thimpu: 

between Barshong and Nala, 3,500 m, 25 May 1967, Kanai et al. 6176 (TI). between 

Barshong and Shondu, 3,900 m, 24 May 1967, Hara et al. 6862 (TI). between Chabecha 

and Lingshi, 22 May 1967, Kanai et al. 6635 (TI). left of Mt. Jhomolhari, ca. 4,514 m, 6 

August 2010, Dema et al. 15 (MO); 9 August 2010, Dema et al. 33 (MO). above Naha, 

near first bridge, 13,000 ft. (ca. 3,962 m), 23 May 1949, Ludlow et al. 16333 (BM, TI). 

between Shodu and Barshong, 3,700 m, 24 May 1967, Kanai et al. s.n. (TI); 3,900 m, 24 

May 1967, Hara et al. s.n. (TI). upper Thimpu Chu River, 25 May 1985, Bowes-Lyon 

9017 (E). Trashiyangtse: Shingbe, Me La, 10,500 ft. (ca. 3,200 m), 21 May 1949, Ludlow 

et al. 20654 (BM, K, TI). CHINA. Chongqing: Chengkou Co. (Tchen-Kéou-Tin), s.d., 

Farges s.n. (P). Nanchuan, S of Mt. Jinfushan, 1,700 m, 30 May 1957, Xiong & Zhou 

91088 (PE). Gansu: Shandan, Mt. Dahuang-shan, Woniugou, 2,700 m, 18 July 1960, 

Qing 3330 (PE). Têwo, Lazikou Forest, 34o10’19”N, 103o48’00”E, 2,700 m, 26 July 1998, 

Bailongjiang Botanical Team 824 (PE). Xiahe, 25 mi. (ca. 12.5 km) N of Hezuo, Xiakajia, 

22 June 1951, Taohe Team 3604 (PE). Zhangxian, Mt. Lougu-shan, 15 June 1956, 

Huang 4907 (PE). Guizhou: Mt. Fanjing-shan, wet rocks at the summit, 17 May 1959, 

Qian 1016 (PE). Mt. Fanjing-shan, Pinglong Forest, 20 May 1959, Qian 0955 (PE). 

Hubei: Shennongjia Forestry District, Xiaoshennongjia, 2,900 m, 9 July 1976, Shennong 

Botanical Team 10738 (PE). Qinghai: Dalijia Shan, in gorge, 3,220 m, 14 June 2000, 
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SQAE 72 (E). Menyuan Hui Autonomous Co., Xuelong shengyi-dawan, 2,800 m, 21 June 

1960, Qing 2709 (PE). Xianmi, Xiaojuyanggou, 3,050 m, 14 June 1960, leg. ign. 2527 

(PE). Shaanxi: Mt. Taibai-shan, Fangyangsi, 25 July 1936, Liou & Tsoong 2737 (PE; as 

P. vulgaris); 3,000 m, 7 July 1958, Team 10387 (PE); 3,150 m, 15 June 1959, Yang 

917-918 (PE). Mt. Taibai-shan (Tai Pai Shan), near Mingsinsi, 2,900 m, 4 August 1933, 

Wang 1783 (PE; as P. vulgaris). Sichuan: Baoxing, Lianghekou, 3,500 m, 18 June 1958, 

Zhang & Ren 5485 (PE). Mt. Emei-shan (Mt. Omi), 14 July 1937, Chien 6128 (E); s.d., 

Wilson 5217 (K, P). Mt. Emei-shan, between Dachengsi and Leidongping, 2,450 m, 9 

May 1964, leg. ign. 394 (PE). Mt. Emei-shan, Yanwangpo, 13 May 1952, leg. ign. 30524 

(PE). Mt. Jichou Shan, S side of pass, E side of Hwy 218 (Jiulong – Kangding road), 

29o18’42”N 101o29’59”E, 4,200-4,600 m, 5 August 2010, Boufford et al. 42685 (A, TI). 

Jiulong, top of Mt. Wahui-shan, 4,500 m, 2 July 1974, Liu 4746 (PE). NW of Jiulong, 

Wuxu Hai Lake, 29o09’11”N 101o24’25”E, 3,700 m, 22 July 2005, Boufford et al. 33419A 

(TI). near Kangding (Tachienlu), 9,000-13,500 ft. (ca. 2,743-4,115 m), s.d., Pratt 46 (BM, 

LE, P). S of Kangding (Tatsienlu), Minya, Yulong-His, 4,120 m, July 1929, Rock 17484 

(E, K). Muli, W slope of Mt. Mitzuga, 14,000 ft. (ca. 4,267 m), May-June 1932, Rock 

24039 (BM, E). Muli Mts., 28o12’N 100o50’E?, 14,000 ft. (ca. 4,267 m), June 1921, Forest 

20423 (E). Songpan, 10 August 1928, Fang 4117 (P, PE). Songpan, Huanglongsi, 

Luohantang, 3,000 m, 4 July 1959, Chuan 1464 (PE). between Songpan and Jiuzhaigou, 

Gonggan Len, 33o00’46”N 103o42’53”E, 3,400-3,600 m, 29 June 2000, SQAE 505 (E). W 

of Wenchuan, 2,300 m, June 1930, Wang 21162 (E, PE). Xiaojin, Lianghekou, 3,400 m, 

26 July 1958, Zhang & Ren 6310 (PE). Xuebaoding (Dongrergo), 32o35’N 103o50’E, 4,600 

m, 20 July 1920, Smith 3917 (UPS). Xizang (Tibet): Deyang La, Gongbo (Kongbo), 

13,500 ft. (ca. 4,115 m), 3 June 1947, Ludlow et al. 15125 (BM, K, TI). Jiangda, Mt. 

Leijila-shan, W side, along road from Jiangda (Gyamda) to Dege, Sichuan (Highway 

317), 31o38’41”N 98o27’06”E, 4,190 m, 2 August 2004, Boufford et al. 31591 (TI). Kyimpu, 

Chayul – Charme Road, 11,500 ft. (ca. 3,505 m), 11 May 1936, Ludlow & Sherriff 1577 

(BM, E); 25 July 1936, Ludlow & Sherriff 2439 (BM). Li Lung Chu, 28o57’N 93o53’E, 

12,000 ft (ca. 3,658 m), 21 May 1938, Ludolow et al. 4358 (BM). Mainling, Xialonggou, 

4,200-4,500 m, 17 July 1972, leg. ign. 4032 (PE). Nyalam, 3,800-4,050 m, 7 June 1957, 

Qing-Zang Botanical Team 6442 (PE); 23 June 1975, Qing-Zang Botanical Team 4277 

(PE). Nyam Jang Chu Valley, Trimo, 11,500 ft. (ca. 3,505m), 23 May 1947, Ludlow et al. 

12527 (BM, K). Nyingchi, Demo La Pass, 3,850 m, 22 June 2005, Ota s.n. (SAPS). 

frontier of Tibet and Myanmar (Burma), Senghku Wang, 10,000-11,000 ft. (ca. 

3,048-3,353 m), 26 February 1927, Kingdon Ward 6870 (K). SE Tibet, Zangbo (Tsangpo) 

Gorge, near Senge Dzong, 8,500 ft. (ca. 2,591 m), 5 June 1947, Ludlow et al. 13626 (BM, 
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E, K, LE, TI). Zangbo (Tsangpo) Valley, above Tse, 29o23’N 94o22’E, 11,000-12,000 ft. (ca. 

3,353-3,658 m), 1 June 1938, Ludlow et al. 4592 (BM, K). Zayü, W side of Zhelashankou, 

4,100 m, 27 June 1973, Qing-Zang Team 73-437 (PE). Yunnan: Da Xue Shan (Big Snow 

Mountain), 28o34’33”N 99o48’42”E, 4,502 m, 22 June 1994, Ace 569 (E). Dêqên (Deqin), 

Bai Ma Shan, below W pass, 28o24’N 98o58’E, 3,800 m, 6 June 1993, Aldén et al. 909 (E). 

Dêqên, Huanfuping, 3,700 m, Wang 68900 (PE). Dêqên, Mt. Miyetzimu, 3,200 m, 22 

June 1937, Yü 8705 (PE). Fugong, Yaduo, Yaping, near Myanmar border, E side of Mt. 

Gaoligong Shan, 27o12’57”N 98o42’08”E, 3,659 m, 7 August 2005, Baoligong Shan 

Biodiversity Survey 26571 (A, HAST); 27o12’55”N 98o42’05”E, 3,640 m, 24 August 2005, 

Baoligong Shan Biodiversity Survey 28070 (HAST). Heqing (Hokin), Mt. Koua-la-pu, 

3,500 m, 26 May 1881, Delavay s.n. (P); 13 July 1886, Delavay s.n. (P). Jianchuan 

(Chien-chuan) – Meking divide, 26o40’N 99o40’E, 9,000-10,000 ft. (ca. 2,743-3,048 m), 

July 1922, Forrest 23066 (E, K). Lijiang (Lichiang), 27o40’N, 11,000 ft. (ca. 3,353 m), 

June 1913, Forrest 10261 (PE). Lijiang (Lidjiang), Mt. Yulong-shan (Yülung-schan), 

3,350-3,400 m, 18 June 1915, Handel-Mazzetti 1210 (WU). Lijiang, Yulong-shan, 

Beishui Ho river bank, 2,800 m, 1 June 1985, Chamberlain et al. s.n. (E). Shangri-La, 

Haba, 3,600 m, 2 June 1937, Yü 11513 (PE). Sila, between rivers Landsang-djiang 

(Mekong) and Lu-dijang (Salween), 28o, 3,900 m, 16 June 1916, Handel-Mazzetti 8902 

(E, K). Sung-kwe Pass between Lijiang (Likiang) and Hoking (Heqing), 13,000 ft. (ca. 

3,962 m), July-August 1932, Rock 25191 (E, K). near Tibet-Myanmar border, between 

Nu Jang River (Lu-djiang, Salween) and Ayeyarwady (Irrawadi) River, 27o52’N, 

3,500-3,700 m, 4 July 1916, Handel-Mazzetti 1762 (WU). mountains above Tseku and 

Tsehchung, 1923, Rock 8820 (E); 1923, Rock 9149 (E). Weixi, Kangpu, 3,500 m, July 

1935, Wang 64657 (PE). CROATIA. Karlovac: Mt. Klek, June 1856, Farkaĭ-Vukotinović 

s.n. (ZA); 21 May 1893, Simonkai & Thaisz s.n. (BP); s.d., Schlosser s.n. (ZA). Ogulin, 

Pečnik, 25 April 1880, Rossi s.n. (ZA); 21 April 1884, Vukotinović s.n. (ZA). 

Primorje-Gorski Kotar: Gorski Kotar, 11 May 1885, Rossi s.n. (ZA); 27 July 1951, 

Horvat s.n. (ZAHO). Gorski Kotar, Risnjak, 10 June 1889, Rossi s.n. (ZA); 19 July 1951, 

Horvat s.n. (ZAHO). ESTONIA. Harju maakond: E of Vaida, Paraspõllu, 30 May 1998, 

Kull s.n. (TAA). Saare maakond: Kihelkonna, NE of Biological Sta. of Kuusnõmme, 6 

June 1932, Rebane s.n. (BP, K, LE, NMW, UPS). Lümanda, 13 June 1974, Pihlapuu s.n. 

(TAA). Viidumäe, 19 June 1935, Sirgo s.n. (MW). Tartu maakond: near Tähtvere, 1857, 

Glehn s.n. (TAA). Tähtvere (Techelfer), Tartu (Dorpat), s.d., Bunge s.n. (LE). FINLAND. 

Lappi: Paanajärvi, 6 July 1906, Ruoranen s.n. (UPS). Pulmankijärvi, 50 m, 22 July 

1965, Mayer s.n. (LJU). NW of Saana, 69o03’N 20o49’E, 800 m, 25 July 1993, Konstantin 

s.n. (BP). slope of Saanatunturi, 1958, Davis s.n. (NSPM). Utsjoki (69o45’N), Kevojärvi 
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Lake, opposite to Turku University Biological Station, 4 July 1959, Alava s.n. (AAU, LE, 

MAK, UPS). Pohjois-Pohjanmaa: Kitka, 21 July 1882, Enwald s.n. (S, UPS). FRANCE. 

Ain: Belley, 1822, Bernard 6 (G-DC). Le Reculet, August 1849, leg. ign. s.n. (LISU). 

Haute-Garonne: near Bagnères-de-Luchon, July 1962, Dorglo s.n. (AMD). Pic de Céciré, 

June 1863, Fourcade s.n. (P). Haute-Savoie: Bellevue, July 1935, Camus s.n. (P). Brizon, 

1,700 m, June 1889, Cave s.n. (P). Chamonix, Col de Voza, s.d., Lavallée s.n. (P); s.d., leg. 

ign. s.n. (VT). Vallée de Chamonix, 1825, Monnier s.n. (NCY). Dent d’Oche, 24 June 

1893, Dahlstedt s.n. (S). Glacière, Brizon, June 1873, Bourgeau s.n. (P). La Clusaz, Col 

des Confins, 1,650 m, 18 June 1963, Vautier et al. s.n. (LE, QFA, SOM). Mont Saleve, 

1820-1830, leg. ign. s.n. (MANCH). Col de Voza, s.d., leg. ign. s.n. (BM). Hautes-Alpes: 

Val d’Agnel, Chateau Queyras, 13 July 1971, Aymonin et al. 26579B (P). Cervières, Les 

Fonds, 2,100 m, 7 July 1978, Dussaussois s.n. (JACA). Combe Noire, 22 August 1879, 

Arvet et al. s.n. (BM, BOLO). Col du Gollbier, 2,150 m, 19 July 1963, Gillissen s.n. 

(AMD). Col Lacroix, 14 July 1894, leg. ign. s.n. (GR; as P. grandiflora var. variegata). Col 

Lautaret, Alpine Botanic Garden of Lautaret, 2,100 m, 4 July 1946, De Litardière s.n. 

(GR). between Mont-de-Lans and Lautaret, 9 July 1809, DC. s.n. (G-DC). Orcières, 

Roche Rousse, 2,200 m, 16 July 1983, Sag 3419 (P). Ristolas, Grand Bois, 1,950 m, 5 

July 1948, Laurence s.n. (P). St Véran, near chapel Clausis, 2,200 m, 18 June 1952, 

Serres s.n. (TL; as P. alpina subsp. eu-alpina). Hautes-Pyrénées: Gavarnie, 21 June 

1852, Hennecart s.n. (P); June 1863, Bordère s.n. (K, P); June 1872, Bordère s.n. (K); 

June 1874, Bordère s.n. (P); July 1882?, Beziau s.n. (QFA); June 1884, Bordère s.n. (BM). 

Gavarnie, Glacieres de Pailla, s.d., Hall s.n. (BM). Isère: Alpe-d’Huez, 1,860 m, July 

1934, Duclos s.n. (P). Cirque de Gavarnie, 18 June 1895, Monet s.n. (P); 1,660 m, 24 

June 1981, Cheek 80 (K). Saint-Ange, 1,300 m, 2 June 1891, Guiguet s.n. (LISU, P, WU). 

Villard-de-Lans, 1,750 m, 11 July 1898, Vergues s.n. (P). Pyrénées-Orientales: Mont 

Louis, 1820-1830, Russell s.n. (OXF). Savoie: Mont Cenis, July 1849, Piaget s.n. (MARS 

General herb.). Chambéry, June 1892, Wijh & Wijh s.n. (UPS). Chambéry, Col du 

Molard, 900 m, 18 May 1861, Paris s.n. (BM, LE, MASS, OXF, P, SOM). Chambéry, 

Mont Joigny (Mont Joiny), 1,000 m, 6 June 1861, Paris s.n. (BP, OXF, SOM); 6 June 

1861, Schultz s.n. (LISU). Grotte des Echelles, 550 m, 28 May 1902, Bertsch s.n. (STU). 

Petit St.-Bernard, 14 July 1914, Coste & Cortey s.n. (P). Saint-Sorlion-d’Arves, 2,000 m, 

4 August 1855, Didier s.n. (BM, MASS, OXF, P). above Lac de Tignes, 25 August 1932, 

leg. ign. s.n. (BM). GERMANY. Baden-Württemberg: Aulendorf, Ried, s.d., Valet s.n. 

(STU). Bad Saulgau, Atzenberg, 11 May 1905, Bertsch s.n. (STU). Bad Saulgau, Boos, 

11 May 1905, Bertsch s.n. (STU). Bad Schussenried, s.d., Valet s.n. (STU). Bad Waldsee, 

Haidgau, 14 May 1905, Bertsch s.n. (STU). Bad Waldsee, Roßberg, 5 May 1920, Hiller 
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s.n. (STU). Bad Wurzach, Ziegelbach, 651 m, 28 August 1954, Brielmaier s.n. (STU). 

Bergatreute, May 1924, Bertsch s.n. (STU). Ebenweiler, 14 May 1950, Müller s.n. (STU). 

Ebenweiler, Weiher, 14 May 1950, leg. ign. s.n. (STU). Primisweiler, Argental, 27 April 

1972, Brielmaier s.n. (STU). Schomburg, Argental, Hangquellmoor, 510 m, 8 May 1960, 

Brielmaier s.n. (STU). Schomburg, Argental, Kalkquellmoor, 5 May 1963, Brielmaier 

s.n. (STU). Schussenried, s.d., Valet s.n. (STU). Wolfegg, Bainders, 24 May 1919, 

Bertsch s.n. (STU). Wurzacher Hochmoor, June 1923, Hiller s.n. (STU). Wurzacher Ried, 

14 May 1913, Bertsch s.n. (STU); s.d., Geßler s.n. (STU). Bayern: Allach, Dachauer 

Moos, 12 May 1900, Gradmann s.n. (STU). Allegäu, Rappensee, 10 August 1933, 

Bertsch s.n. (STU). Bad Tölz, 26 May 1929, Ogura s.n. (TNS; as P. vulgaris). N of 

Bavarian Alps, Herzogstand, 1,000 m, 26 May 1989, Yamazaki s.n. (TI). Berchtesgaden, 

Königssee, Eiskapelle, 800 m, 19 July 1927, Rietz s.n. (UPS). Berchtesgaden, 

Roßfeldhöhenringstraße, 1,600 m, 9 July 1984, Dussaussois s.n. (JACA). between 

Einödsbach and Rappensee Hut, July 1922, Müller s.n. (STU). Eschenlaine, 740 m, 14 

May 1992, Schuhwerk 92/4 (LE). Garmisch-Partenkirchen, Eibsee, 950 m, 20 June 1902, 

Behrendsen s.n. (BP). Garmisch-Partenkirchen, Wankhaus, 18 June 1936, Máthé s.n. 

(BP). Hinanger wasserfälle, 25 May 2013, Heklau s.n. (STU). Kelheim, Saal, Sipperauer 

Moor, 370 m, 16 May 1901 & 20 May 1902, Fürnrohr s.n. (BP, E, NYS, REG, STU, WU). 

Kreuth, 2,900 ft. (ca. 884 m), 25 May 1894, Werk s.n. (AMD). Mitternwald, 2 May 1933, 

Okada s.n. (TUS). near München, May 1859, Schultes s.n. (LE, P). near München, 

Dachauer Moos, 17 May 1884, Weiss s.n. (AMD). Murnau, 9 June 1864, Einsele s.n. 

(AAU, AMD, BM, BP, K, LE, LISU, OXF, P, UPS). Oberjoch, Kühgundkopf, Eiedhagalm, 

1,450 m, 14 June 1985, Klaiber s.n. (STU). Oberstdorf, 14 June 1886, Ahles s.n. (STU). 

Oberstdorf, Oytal, 8 July 1965, Knauss s.n. (STU). Rappenalptal, Einödsbach, August 

1896, Mayer s.n. (STU). Seefeld, Pilsensee, 26 April 1920, Oberneder 5675 (BM, KYO, 

MSC). Waltenberger Haus, 15 July 1964, Rose s.n. (NMW). HUNGARY. Veszprém: 

Lesenceistvánd, 15 May 1927, László s.n. (BP); 26 June 1940, Papp s.n. (BP). near 

Lesenceistvánd, ca. 130 m, 26 August 1923, Boros s.n. (BP). near Lesenceistvánd, 

Sörény, ca. 120 m, 17 May 1949, Boros s.n. (BP); ca. 120 m, 4 June 1950, Boros s.n. (BP); 

29 June 1953, Vida s.n. (BP); ca. 120 m, 4 May 1954, Boros s.n. (BP). Lesencetomaj, ca. 

124 m, 19 April 1949, Csapody s.n. (BP); ca. 130 m, 19 April 1949, Bánó s.n. (BP); 25 

June 1960, Horánszky s.n. (BP). near Lesencetomaj, Lesencepatak River, 9 August 1952, 

Papp s.n. (BP). near Tapolca, ca. 120 m, 2 May 1955, Boros s.n. (BP). INDIA. Arunachal 

Pradesh: Pachakshiri, Lo La, 13,500 ft. (ca. 4,115 m), 2 July 1936, Ludlow & Sherriff 

1899 (BM); 28o45’N 94o00’E, 12,000 ft. (ca. 3,658 m), 14 May 1938, Ludlow et al. 3767 

(BM). Assam: Delei Valley, 28o21’N 96o37’E, 10,000-11,000 ft. (ca. 3,048-3,353 m), 28 
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May 1923, Kingdon Ward 8231 (K). Sikkim: Lachen, 12,000 ft. (ca. 3,658 m), 9 June 

1949, leg. ign. s.n. (K); 14 July 1949, leg. ign. s.n. (K). North District, Lasha Chhu Valley, 

NE of Thangu (Thanggu), 27o54’28”N 88o34’02”E, 4,240 m, 18 Jul 1996, Long & Noltie 

329 (E, TI). Uttarakhand: Budhi, 10,000-11,000 ft. (ca. 3,048-3,353 m), 18 July 1886, 

Duthie 5871 (K). Kumaon, Tola, 11,000 ft. (ca. 3,353 m), 1867?, Strachey & 

Winterbottom s.n. (K). Kuti, 12,500 ft. (ca. 3,810 m), June 1931, Benham s.n. (BM). 

ITALY. Friuli-Venezia Giulia: Pordenone: Val Cimoliana, 850 m, 11 June 1972, Martini 

s.n. (UDM). San Francesco, 450 m, 27 May 2002, Shimai s.n. (Nippon Dental Univ.). 

Udine: Bertiolo, Sterpo, 20 April 1993, Rizzardini s.n. (UDM). Castions di Strada, 17 

April 1900, Gortani s.n. (UDM). SE of Codroipo, N of Sterpo, 29 April 1990, Melzer s.n. 

(LI). Mt. Coglians, Passo Volaia, 1,950 m, 20 July 1980, Pecile s.n. (UDM). Forni di 

Sopra, Val di Suola, 6 July 1901, Gortani & Gortani s.n. (UDM). near Gemona, Pers, 3 

May 1964, Fitz s.n. (LI). Illegio, Pra de Lat, 1 May 1955?, Fornaciari s.n. (UDM; as P. 

vulgaris). Pontebba, May 1914, leg. ign. s.n. (S). Sella Foredor, 1,100 m, 15 May 1941, 

Fornaciari s.n. (UDM). Strassoldo, 20 April 1964, Mancini s.n. (RO). SW of Tolmezzo, N 

of San Francesco, 18 May 2003, Melzer s.n. (LI). Torrente Cornons (River), Tolmezzo, 15 

May 1955, Fornaciari s.n. (UDM; as P. vulgaris). Lombardia: Brescia: Lago di Garda, 

above Gardone, June 1905, Riccardi s.n. (S). Mt. Guglielmo, 1840, Bracht s.n. (PAD). 

Malga Tombea, ca. 1,720 m, 22 June 1967, Segelberg s.n. (S). Salò, Lago di Garda, 17 

April 1909, Salzmann s.n. GZU-061072 (GZU). Monte Tombea, 28 June 1971, Wraber 

s.n. (LJU). Como: Monte Grona, 26 June 1985, Pisani s.n. (MSNM). Lecco: Monte Barro, 

28 April 1978, Banfi s.n. (MSNM). Monte Due Mani, Bocchetta de Desio, 1,340 m, May 

1991, Ferrauti s.n. (MSNM). Sondrio: Lago de Cancano, Costa Doscapa, 2,150 m, 28 

July 1980, Sgorbati s.n. (MSNM). Piemonte: Verbano-Cusio-Ossola: Alagna Valsesia, 

Bocchetta delle Pisse, June 1966, Stucchi 2103 (MSNM). Vercelli: Vogna Valley, 

Riva-Valdobbia, 3 June 1880, Carestia s.n. (BP, P, WU). Trentino-Alto Adige: Bolzano: 

Bagni di Rázzes (Bad Ratzes), Schiliar (Schlern), 2,150 m, 14 July 1913, Conrath s.n. 

(GZU). Colfosco, 1,900-2,200 m, 7 July 1965, Larsen 20484 (AAU). Val Gardena, Santa 

Cristina, Monte Pana ski lift area, 2,400 m, 2 July 1986, Buggenhout s.n. (STU, VAL). 

near Passo Sella, 2,200 m, 7 July 1975, Shimizu s.n. (KANA). Vigiljoch, 1,900 m, 9 July 

1963, Ruiter s.n. (AMD). Trento: Brenta Mts., Madonna di Campiglio, 23 July 1902, 

Pospichal s.n. (TSM; as P. flavescens). Brenta Mts., Rifugio Tuckett, 19 August 1926, 

Barton s.n. (BM). Campobrun 1,000-2,000 m, July 1887, leg. ign. s.n. (TI). Val di 

Fiemme, s.d., Francesco s.n. (BASSA). Fiera di Primiero, Summer 1979, leg. ign. s.n. 

(MASS). Lago di Ledro, May 1878, Porta s.n. (BP); s.d., Nábělek s.n. (SAV). Monte Pana 

(Monte Seura), above Santa Cristina, 2,400 m, 2 July 1986, Buggenhout s.n. (AAU, 
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MHA). Passo Pordoi, ca. 2,100 m, 6 July 1975, Shimizu s.n. (KANA). Riva, Bocca di Trat, 

June 1939, Mayer s.n. (STU). Riva, Lago di Garda, 20 May 1933, Lenander s.n. (S). Col 

Rodella, Passo di Sella, 2,300 m, 26 June 1963, Tatigné s.n. (P). Monte Tremalzo, 24 

May 1988, Kleinsteuber 192/88 (STU). Valle d’Aosta: Aosta: between Pila and Ozein, 

around Vivier, 1,550 m, 16 June 1988, Bovio & Rosset s.n. (AO). Veneto: Belluno: Cadre, 

Tre Cime di Lavaredo, 2,400 m, 15 July 1951, Sablich s.n. (TSM). around Cortina 

d’Ampezzo, 14 July 1989, Kumagai 89061 (TUS). Passo Falzarego, W of Cortina, 

2,200-2,400 m, 8 July 1976, Larsen et al. 34850 (AAU). Passo Falzarego, E side on SS48 

to Cortina d’Ampezzo, 46o31’N 12o00’E, 2,080 m, 23 July 1985, Jury et al. 6699 (BM). 

Feltre, Rifugio dal Piaz, 1,900 m, 2 July 1975, Giovannelli s.n. (UDM). Treviso: 3 km E 

of Asolo, 350 m, 9 April 1960, Davis 34,055 (E). Codogné, Bar de Spin, 22 April 1944, 

Marcello s.n. (PAD). Vittorio Veneto, Passo di San Boldo (Passo di San Uboldo), 400-900 

m, 6 May 1904, Pampanini s.n. (BM, BP, E, K, LE, MW, OXF, PAD, VT, WU). Vicenza: 

Valle Fornera, between Fontanelle and Rúbbio, s.d., leg. ign. (Parolini?) s.n. (BASSA; as 

P. vulgaris). Monte Longara, Altipiano di Asiago, June 1917, Stucchi 2106 (MSNM). 

Misc. (region not specified): Rivalta, 1809, Balbis s.n. (G-DC). LIECHTENSTEIN. 

Triesenberg: Bärgälla (Bargella), 19 July 1933, Schwimmer 276 GZU-032760 (GZU). 

MONGOLIA. Khövsgöl: Arasya Valley, Khövsgöl Lake, 14 July 1902, Komarov s.n. (LE). 

Darhadyn Wetlands, Toboginturuu, ca. 14 km NNW of Renchinlhumbe, ca. 3.5 km NW 

of Mt. Tovgor Tolgoy, W side of Arsayn River, 51o14’10”N 99o38’04”E, 1,552 m, 10 August 

2006, Hayasaka 4170 (TUS). Mt. Renchinlhumbe Sumin, Sula Ula, Bayan Bulka, 30 

July 1982, Daryyma 4821 (LE). MYANMAR (BURMA). Kachin: Tibet frontier, source of 

Ayeyarwady (Irrawadi) River, Adung Valley, 28o20’N 97o40’E, 13,000 ft. (ca. 3,962 m), 23 

June 1931, Kingdon-Ward 9687 (BM); 7 July 1931, Kingdon-Ward 9761 (BM, E). NEPAL. 

Bagmati: Langsisa Kharka, 14,300 ft. (ca. 4,359 m), 15 June 1949, Polunin 346 (BM, E). 

Dhawalagiri: Marsyandi Khola, between Humde and Pisang, 28o37’N 84o07’E, 3,200 m, 

4 August 1983, Ohba et al. 8311007 (E). Mustang, between Syanboche (Syangmochen) 

and Ghami, 28o59’28”N 83o50’25”E — 29o03’42”N 83o52’39”E, 3,620 m, 5 August 2001, 

Noshiro et al. 20104107 (A, TI, TUS). Mustang, Thinigaon, Muktinath, 14,500 ft. (ca. 

4,420 m), 23 June 1954, Stainton et al. 1336 (BM, E, KYO, UPS). N of Tukucha, 

Chhairogaon, 11,000 ft. (ca. 3,353 m), 28 May 1954, Stainton et al. 773 (BM, E, UPS). 

Gandaki: Manaslu, 3,700 m, 3 June 1953, Nakao s.n. (KYO, TI, TNS). Marshyangdi 

Valley, 10,200-13,000 ft. (ca. 3,109-3,962 m), 29 May 1950, Lowndes 923 (BM, TNS). 

Karnali: Jangla Bhanjyang, 3,900 m, 24 June 1973, Einarsson et al. 1087 (UPS); 3,500 

m, 27 May 1973, Einarsson et al. s.n. (BM). Phoksmdo Khola, 29o08’N 82o56’E, 12,500 ft. 

(ca. 3,810 m), 17 June 1963, Stainton 4318 (BM, E, UPS). above Phoksumdo Tal, 14,000 
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ft. (ca. 4,267 m), 10 June 1952, Polunin et al. 2198 (A, BM, E, UPS). Kosi: Barun Khola, 

13,500 ft. (ca. 4,115 m), 26 August 1975, Beer 25369 (BM). N of Num, Arun Valley, Arun 

Khola, 12,500 ft. (ca. 3,810 m), 12 June 1956, Stainton 660 (BM). Sankhuwasabha 

District, around Yangri Kharka, 27o45’N 87o10’E, 3,540 m, 19 July 1988, Suzuki et al. 

8810479 (TI). Mahakali: opposite Budhi (India), 18 July 1986, Duthie s.n. (LE). Nampi 

Khola, 11,500 ft. (ca. 3,505 m), 14 June 1953, Tyson 35 (BM). NORWAY. Finnmark: Alta, 

Bossekop, August 1836, Curisty s.n. (MANCH), S of Alta, Eibyelve Gorge, Route 93 

between km 15 and km 30, 17 July 1977, Prudhomme s.n. (STU). Alta, Kåfjord, July 

1884, Lalin s.n. (S). Alta, Vassbotndalen, Talvik, 10 July 1965, Hauge & Hauge s.n. 

(KMN). Billefjord, 1930, Polunin s.n. (BM). Gandvik, S side of Varangerfjord, 69o55’N 

29o15’E, 180 m, 24 July 1966, Elsley 46/66 (E). Jarfjord, 2 August 1966, Mejland s.n. (S). 

between Kautokeino and Finnish border, 15 July 1977, Prudhomme s.n. (STU). 

Laksefjord, 9 July 1938, Jordan 10 (BM). Nesseby, Nyborg, 7 July 1857, Fries s.n. (UPS). 

Pasvik Valley, Spurvvann, 11 July 1962, Murak s.n. (S). Sör Varanger, Neiden, 30 July 

1966, Mejland s.n. (S). Talvik, 11 July 1879, Norman s.n. (S). Tana, Polmak, ca. 50 m, 8 

July 1975, Németh & Gyurkó 7898 (BP). Vadsø (Nord-Varanger), 1878, Aurivillius s.n. 

(UPS). Varangerfjorden, Nyborg, 1 July 1857, Fries s.n. (S); 2 July 1857, Fries s.n. 

(UPS). Vestertana, 4 July 1963, Henningsmoen s.n. (E). Nordland: Båtfjellet, 28 July 

1904, Guldberg s.n. (UPS). Lifjell, 11 July 1879, Enwald s.n. (UPS). Niingen, mountain 

lake, 11 July 1880, Hägerström s.n. (S, UPS). SW of Rognan, 67o03’N 15o10’E, 900-1,900 

ft. (ca. 274-579 m), 6 July 1970, Webb s.n. (E, NMW). Saltdal, Solvågtind, 9 August 1859, 

Schlyter & Behm s.n. (UPS); 26 June 1953, Lindebø s.n. (KMN). Saltdalen, Vigsfjeld, 12 

July 1869, Schlegel & Arnell s.n. (S, TI, UPS, WU). Oppland: Dovre, 1837, Lindblom s.n. 

(UPS). Vestre Slidre, July 1980, Johansen s.n. (KMN). Sør-Trøndelag: Røros, July 1892, 

Hoffstad s.n. (UPS); s.d., Möller s.n. (UPS). SW of Røros, 16 July 1962, Damsgård s.n. 

(KMN). Røros, Olavsgruva, near mine, July 1997, Anderberg & Anderberg s.n. (S). 

Svalbard: Wijdefjorden, below Dellingstupa, Ringhorndalen, N side of river, ca. 70 m, 7 

July 2013, Eidesen et al. s.n. (O). Troms: Birtavarre, 14 July 1899, Haglund & 

Källström s.n. (ALA, S). Dverberg, 100 m, 6 July 1979, McBeath 644 (E). Fløyfjellet, 27 

June 1864, Fries s.n. (UPS); 29 July 1880, Lindman s.n. (UPS). Gratangen, 30 June 

1935, Engstedt s.n. (S); 4 July 1939, Norrman s.n. (PE, S). Gratangen, Durmålsfjellet, 4 

July 1939, Norrman s.n. (UPS). between Kongens Grube and Røros, 19 June 1893, 

Danielsson s.n. (S). Lyngen Peninsula, Strupen, up to 300 m, August 1971, Reiss 87 

(BM). Lyngseidet, July 1909, Hwass s.n. (S). Nordkjosbotn, Halvorsfjellet, 300 m, 11 

July 1954, Berglund s.n. (S). Nordreisa, 2 July 1972, Straumland s.n. (KMN); 3 July 

1972, Straumland s.n. (KMN). Reinøya, 21 May 1875, Kjellman & Lundström s.n. (UPS). 



693 
 

Ringvassøya, July 1896, Notö s.n. (UPS). Rolla, 1879, Norman s.n. (S). Rostadalen, 

1,000-1,500 ft. (ca. 305-457 m), 20 July 1953, Dorward 87 (E). Rostafjellet, 19 July 1875, 

Elgenstierna s.n. (UPS). Sappen, 23 July 1906, Selander s.n. (S). Skjervøy, Engnes, 5 

July 1985, Fries s.n. (S). Tromsø, 25 June 1899, Wulff s.n. (UPS). Tromsø, Tromsdalen, 

28 June 1915, Asplund s.n. (S); 1851, Hartman s.n. (UPS); 21 July 1958, Bjørndal s.n. 

(KMN). Ulfsfjord herad, Breidvik, 23 July 1968, Laine & Laine s.n. (AAU, JE, LE, MAK, 

S). POLAND. Małopolskie: Dolina Białego, May 1912, Wigilew s.n. (KYO). Bukowina 

Tatrańska, 1,100 m, 7 August y?, Supenski s.n. (WA). Kościeliski, 7 June 1956, 

Puławska s.n. (SOM). Tatra, Demänovská dolina (Deményfalvi-völgy), July 1929, 

Lengyel s.n. (BP). Tatry, Łysanki, 20 June 1973, Nowak s.n. (WA). Tatry, Regle, 8 June 

1881, Łpezyński s.n. (WA). Tatry Zach., Dolina za Bramką, ca. 1,000 m, 1 June 1931, 

Domaniewska et al. s.n. (A, BP, GZU, KYO, LE, SO, UPS). Zakopane, Jaworzynka, 4 

July 1957, Zhelezova s.n. (SOM). ROMANIA. Alba: Apuseni Mts., Scărişoara, Belioara, 

28 May 1995, Colocolnicov s.n. (BVS). Cheile Runcului, Runc, ca. 550 m, 27 June 1961, 

Pop s.n. (SB); 600 m, 27 June 1961, Pop s.n. (SB). Scărița-Belioara, 24 June 1956, Pop 

s.n. (SB). Argeş: Piatra Craiului, Marele Grohotiş, 10 August 1979, Heinrich s.n. (JE). 

Bistriţa-Năsăud: Rodnei Mts., below Bătrâna, 25 June 1988, Danciu s.n. (BVS). Munţii 

Rodnei Mts., Rabla, ca. 1,800 m, 10 August 1918, Nyárády s.n. (SB). Mt. Radnai 

Havasok, 21 June 1941, Hegedüs s.n. (BP). Braşov: Bucegi, Mălăieşti Hut, 21 June 1956, 

Heltmann s.n. (LI). Bucegi, Ţigăneşti, ca. 2,000 m, 17 July 1973, Danciu s.n. (BVS). 

Piatra Craiului, 1,656 m, 8 July 1998, Čarni s.n. (LJS). Postăvarul Massif 

(Keresztényhavas), 19 June 1904, Moesz s.n. (SAV). Caraş-Severin: Franzdorf, bank of 

Breazova, 500 m, s.d., Mulley s.n. (BM, BP, GZU). Dâmboviţa: SE of Masivul Leaota, 

1,700 m, 2 September 1966, Diaconescu s.n. (I). Maramureş: 7 km NE of Crasna 

Vişeului, Mt. Tomnatyk, 20 July 1998, Revega & Prokopiv s.n. (MU). Neamţ: Ceahlău, 

above 1,300 m, 29 August 1919, Enculescu s.n. (I); 4 July 1946, Burduja s.n. (I); 10 July 

1950, Dobrescu s.n. (I); 20 June 1957, Heltmann s.n. (LI; as P. vulgaris); 4 July 1959, 

Burduja s.n. (I; as P. vulgaris); 15 July 1971, Mihai s.n. (I). Ocolaşu Mare, 5 July 1982, 

Hirsch s.n. (JE). Prahova: Bucegi Mts., 1,800 m, 10 June 1983, Reman s.n. (LI). Bucegi 

Mts., E of Babele, 18 July 1951, Dobrescu s.n. (I). Bucegi Mts., Furnica, 5 July 1911, leg. 

ign. s.n. (I). Bucegi Mts., Sinaia, June 1907, Enculescu s.n. (I). Caraiman, June 1914, 

Enculescu s.n. (I). top of Peleşului Valley, 4 July 1969, Bârcă s.n. (I). Sibiu: Bâlea-See, 9 

September 1962, Heltmann s.n. (LI). Suceava: Borşa, Verfu Pietrosul, Felsen, 1,700 m, 

14 August 1903, Pax s.n. (BP). Bucovina, between Mt. Rară and cottage Pietrite 

Doamnei, ca. 1,400 m, 8 July 1943, Ţopa s.n. (I, MHA, MW, P, PE, SB); 1,500 m, 21 June 

1971, Pascal & Ciubotaru s.n. (BVS, LISU, SO, USF, WA). Rarău Mts., 23 June 1952, 
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leg. ign. s.n. (I; as P. vulgaris); 18 June 1953, Moraiu s.n. (BVS). Rarău Mts., Pietrele 

Doamnei, ca. 1,400 m, 8 July 1943, Ţopa s.n. (I). RUSSIA. Buryatia: Arshan resort, 

second half of June 1936, Smirnov s.n. (LE); 15 June 1957, Kuminova & Lapshin s.n. 

(LE; as P. vulgaris). Barguzin Mts., Duvan pass, 15 July 1964, Siplivinsky s.n. (LE; as P. 

variegata); 16 July 1964, leg. ign. s.n. (LE). Irkut Valley, Turan, 14 July 1929, Nazarov 

s.n. (LE). near Nilova Pustyn Monastery, 17-19 June 1902, Komarow s.n. (WU). 

mountain of Nuchu-daban, 1836, Turczaninow s.n. (K; as P. pallida). Tunka Village, 19 

July 1902, Borodin 105 (LE); 19 July 1902, Borodin s.n. (LE). S slope of Ulyabor, 

subalpine zone, 20 June 1957, Malyschev s.n. (LE). Irkutsk: Balaganakh (Balaganch), 

15 July 1898, Nilsson s.n. (LE). Irkutsk, near Nilowa Pustyn Monastery, 17-19 June 

1902, Komarow s.n. (BP). Kitoy, 28 July 1934, Mukhina et al. s.n. (LE). Kitoy River 

valley, 14 November? 1893, leg. illegible 149 (LE; as P. alpina f. minor). Khanty-mansi 

(Yugra): tributary of Lyapin River, upper reaches of Khobeyu River, 5 July 1927, 

Sochava s.n. (LE). tributary of Lyapin River, Man’ya River, 22 July 1015, Boroughs s.n. 

(LE). Komi: between Bolshoy Usa River and Malaya Usa River, 67o30’N 64o45’E, upper 

reaches of Malaya Kharuta River, S slope of mountain, 30 July 1926, Sochaeva s.n. (LE). 

18 km E of Sovetskiy, Usa River, 30 June 1983, Morozov s.n. (MW). Ust’-Kulom, 

Bol’shaya Saplesa River, tributary of Pechora River, 2 August 1928, Naumov s.n. (MW). 

Ust’-Kulom, Soyva River, left tributary of the river, North Mylvy, 23 July 1929, 

Naumova s.n. (MW). Krasnoyarsk: Birjusa, s.d., Stubendorff s.n. (BM). Chaya-kyuël 

Lake, 4 August 1972, Kiselev & Malyschev s.n. (LE). upper reaches of Kan River, Mt. 

Piramida, 16 July 1948, Fedorov s.n. (LE). upper reaches of Kan River, Tukshinskoe, 3 

August 1949, Fedorov et al. s.n. (LE). N shore of Keta Lake, 10 July 1978, Kozhevnikova 

133 (LE). 1-3 km SW of Khatanga, 71o57’47”N 102o54’06”E, 2-20 m, 16 July 2004, 

Schönswetter & Tribsch s.n. (WU). 3 km below Khatanga, left bank of Khatanga River, 

71o58’N 102o27’E, 29 July 1955, Pigulevsaya s.n. (LE; as P. vulgaris). Khatanga River, 1 

July 1905, leg. ign. s.n. (LE); 4 July 1905, leg. ign. s.n. (LE). right bank of Kotui River, 

10 km below mouth of Kindyn, 13 July 1972, Kostin & Noreen 205 (LE). Yenisey River 

(Jenisei River), at Tunguska River, 13 July 1876, Brenner s.n. (UPS). Leningrad: near 

Beseda, August 1986, Chebanov s.n. (MHA). Murmansk: Drozdovka, 16 July 1927, 

Hultén s.n. (S); 16 July 1927, Savicz s.n. (LE). Imandra Station, 2 July 1903, Niemann 

s.n. (LE). Imandra (Imandræ), Jokostrov (Jokostroff), July 1885, Brotherus s.n. (BP, LE, 

TI, UPS, WU). W of Imandra Lake, Monche tundra, up to 1,000 m, 5-20 July 1915, 

Bitrich s.n. (LE; as P. vulgaris). Kandalaksha, Great White Sea Isl., 2 July 1963, 

Bogdanova s.n. (MW). Kandalaksha, Lapladsky Reserve, Chupa River, 19 July 1969, 

Vekhov & Tchistov s.n. (MW). Kandalaksha, near Luvenga Village, Mt. Luvengorskie, 
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between Mt. Luvengskaya and Sennay Kurtyazhnaya, 67.17104oN 32.73095oE, 350-450 

m, 18 June 2012, Kojin et al. (MW). Kandalaksha, Rajkov Isl., 25 July 1969, Makridin 

s.n. (MHA). Kandalaksha, Velikii Isl., 24 June 1963, Bogdanova & Vekov s.n. (MW). 

Khibiny Mts., 1921, Polyanskaya s.n. (LE). Khibiny, W slope of Mt. Akuayventchorr, 2 

July 1961, Vokhmyanina s.n. (MW). Khibiny, 5 km N of Kirovsk, Polar-Alpine Bot. 

Garden, NE slope of Mt. Vudyavrchorg, 500 m, 30 June 1966, Zaporozhets s.n. (MW). 

Khibiny, Vudyavo Lake, 29 June 1958, Kurganskaya s.n. (MW); June 1965, Evdokimov 

s.n. (MW). Khibiny, Vudyavorpoka River Valley, 25 June 1957, leg. ign. s.n. (MW). 

Khibiny, S slope of Mt. Vudyavrchorg, 28 June 1958, Moskalenko s.n. (MW). Khibiny, 

NE slope of Mt. Vudyavrchorg, 1 July 1958, Moskalenko s.n. (MW). Khibiny, Yukagorion 

River, 18 June 1954, Chernyshov s.n. (MW). Khibiny, S slpe of Yukspor, 28 June 1966, 

Homdamova s.n. (MW). Kildin, 21 July 1903, Niemann s.n. (LE, VT); 18 July 1978, 

Rusanovich s.n. (MHA). ca. 5.5 km NNW of Kirovsk, Malyi Vudyavr Lake, 19 June 1946, 

Zavadskayi s.n. (MW). ca. 6 km NNW of Kirovsk, S of Mt. Kukisvumchorr, 650 m, 7 

June 1946, Kuvaev s.n. (MW). Kirovsk City, Valley of the Lake Malyi Vudiavr, 27 June 

1975, Partyka s.n. (KWHU). Laplandskij Reserve, El’javr Lake, 22 June 1985, 

Proskurjanov s.n. (MHA). Laplandskij Reserve, El’javruaj River, 25 July 1977, 

Beljanina & Rusanovich s.n. (MHA). Moncegorsk, shore of Chunozero, Laplansky 

Reserve, ca. 200 m from base of reserve, 5 July 1968, Romashina & Bander s.n. (MW). 

Orlov Cape, 24 July 1927, Savicz s.n. (LE). Pechenga (Petsamo), 2 July 1929, Cajander 

s.n. (S). Poluostrov Rybachiy, 21 July 1912, Regel s.n. (LE). Ponoy (Ponoj), May 1863, 

Fellman, s.n. (E, K, P); 1863, Fellman s.n. (LE). Ponoy (Ponoj), 67o10’N, 17 July 1899, 

Montell s.n. (S). Pulozero, 4-5 July 1903, Niemann s.n. (LE). S of Revda, Lovozerskaja 

tundra, 27 July 1977, Beljanina & Rusanovich s.n. (MHA). Strelna River, 4 July 1927, 

Zinserling & Solonievicz 255 (LE). Terek, Turii Cape, 50 km N of camp, 66.51961N 

34.56650E, 27 June 2008, Kojin s.n. (MW). Veliky Isl., NW shore of Bolshoy Kumyazhe 

Lake, 30 June 1958, Protasova s.n. (MW). Voroninsk, 21 June 1887, Kihlman s.n. (BP, 

LE, TI, UPS, WU). Nenetsia: Kambalnitsa, 23-24 August y?, Ruprecht s.n. (LE). 

Kolguyev Isl., 8 August 1902, Pohle (LE); 1902, Pohle s.n. (LE). between Kolokolkovaya 

(Kolololkovaja) and Golodnaya (Golodnaja), 8 July 1930, Sambuk s.n. (LE). 

Malozemelskaya Tundra, Nenetskaya Gryada, ca. 6-10 km SW of Cape Seduysky Nos, 

along Korovinskaya Guba shore along valley of Sengryyakha creek, 68o19’22”N 

53o17’34”E, 0-20 m, 24 June 2004, Alsos & Tribsch s.n. (WU). Malozemelskaya Tundra, 

Timan Ridge, Sula River, 16 July 1931, Korchagin et al. s.n. (LE). Priuralsky District, 

2.5 km N of Shchuchye, 5 July 1983, Zhiryakov s.n. (MW; as P. vulgaris). Sakha 

(Yakutia): Indigirka River, 67o20’N, 400 m, 8 August 1935, Sheludyakova s.n. (LE). 
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Lena River, W side of Tuora-Sis, Chubukalakh River, 70o50’N 127o40’E, 30 June 1957, 

Norin et al. s.n. (LE). Lena River, W side of Tuora-Sis, Ogonyur-Yurere River, 71o30’N 

127o20’E, 19 July 1956, Shrepa s.n. (LE; as P. villosa). Lena River, W side of Tuora-Sis, 

Seetachan River, 71o05’N 127o30’E, 4 July 1956, Norin et al. s.n. (LE); 5 July 1956, 

Noreen et al. s.n. (LE). lower stream of Lena River, near village of Chekurovka, 71o05’N 

127o30’E, 24 June 1956, Polozova & Yurtsev s.n. (LE); 14 July 1984, Petrovsky & Plieva 

s.n. (LE). between lower Olenek River and Lena River, 1875, Czekanowski s.n. (LE, 

UPS). Olenek region, Markha River, 18 June 1956, Sochava et al. s.n. (LE); 25 June 

1956, Sochava et al. s.n. (LE). Suntar region, upper Vilyuy River basin, 11 August 1959, 

Kildyushevsky s.n. (LE). Suntar-Khatat Mts., source of Burgali River, 62o38’N 140o48’E, 

20 June 1958, Yurtsev s.n. (LE). Yamalo-Nenets: upper Hadata River, near Hadata 

Lake, 200-400 m, 4 August 1964, Skvorcov & Filin s.n. (MHA). Paypudyna River, 30 km 

from mouth, 28 July 1968, Igoshin s.n. (LE). Polar Ural Railway, 109 km, 30 June 1963, 

Sandamirskaya s.n. (LE). Polar Ulars, Mt. Tai Lakchet-Yugan keu, 17 July 1964, 

Igoshina s.n. (LE). near Salehard, watershed between Aksorka River and Vanuita River, 

30 July 1933, Gryn’ & Mykhailechenko s.n. (KWHU). upper reaches of Sob’ River, 

Eletskii way, 26 July 1924, Boroughs s.n. (LE); 24 August 1924, Boroughs s.n. (LE). E 

slope of Ular, Haramatalou, 22 July 1925, Gorodiev s.n. (LE). SLOVAKIA. Prešovský 

kraj: Belianske Tatry Mts., Hlúpy, 1,700 m, 9 June 1924, Ptačovský s.n. (SAV). 

Belianske Tatry Mts., Kopské sedlo, Kežmarská chata, ca. 1,700 m, 22 June 1969, 

Hubová s.n. (SAV). Belianske Tatry Mts., Sedem prameňov, 1,250 m, 15 July 1961, 

Futák s.n. (SAV). Belianske Tatry Mts., between Široké sedlo and Hlúpy, ca. 1,800 m, 13 

July 1974, Kováčiková s.n. (SAV). Belianske Tatry Mts., summit of Ždiarska Vidla, 

2,148 m (2,141 m?), 22 June 1969, Hubová s.n. (SAV). Bielovodská dolina, 10 June 1973, 

Geiling s.n. (JE). ca. 22 km N of Poprad, SW of Ždiar, Monkova dolina, 1,000 m, 16 May 

1998, Shimai et al. s.n. (Nippon Dental Univ.). Vysoké Tatry Mts., Batizovské pleso, 24 

August 1941, Ptačovský s.n. (SAV). Vysoké Tatry Mts., SE slope of Belianská Kopa, 

above Kežmarský košiar, ca. 1,650 m, s.d., Popovič s.n. (SAV). Vysoké Tatry Mts., above 

Kežmarský salaš, 22 June 1955, Popovič s.n. (SAV). Vysoké Tatry Mts., Kvetnica dolina, 

1,790 m, 7 July 1954, Grebenščikov s.n. (SAV). Vysoké Tatry Mts., Kvetnica dolina, 

above Velické pleso, rock face of Večný dážď, 12 August 1954, Ščepka s.n. (SAV); 6 

August 1962, Futák s.n. (SAV). Vysoké Tatry Mts., Ostrva, 7 August 1962, Futák & 

Hubová s.n. (SAV). Vysoké Tatry Mts., Štrbské pleso (Csorbató), 1,350 m, 7 July 1907, 

Nyárády s.n. (SB; right specimen as P. vulgaris). Žilinský kraj: Chočské vrchy Mts., 

Kvačianska dolina, ca. 700 m, 23 August 1966, Futák s.n. (SAV). Chočské pohorie Mts., 

Malý Choč, 11 June 1947, Nábělek s.n. (SAV). Krivánska Malá Fatra, Chleb, 5 June 
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1968, Futák & Zahradníková s.n. (SAV). Krivánska Malá Fatra, Tiesňavy river over 

Terchová, Vrátňanka river below Boboty, 590 m, 16 July 1965, Futák s.n. (SAV). 

Liptovská kotlina, Bešeňová, ca. 520 m, 6 July 1961, Schidlay s.n. (SAV). Malá Fatra 

Mts., ca. 2 km SE of Terhová, Dolné diery, 550 m, 16 May 1998, Shimai et al. s.n. 

(Nippon Dental Univ.); 16 May 1998, Shimai s.n. (TNS). Nízke Tatry Mts., Demänovská 

dolina, slopes of Demänovska streamlet, near Jama, 25 May 1955, Ščepka s.n. (SAV). 

Nízke Tatry Mts., Demänovská dolina, Na Pusti, ca. 1,450 m, 17 June 1958, Futák s.n. 

(SAV). Nízke Tatry Mts., Demänovská hora, 910 m, 19 May 1963, Futák s.n. (SAV). 

Nízke Tatry Mts., Liptivský Ján, 700-850 m, 28 May 1970, Zertova 27963 (AAU). Nízke 

Tatry Mts., Siná, 1,500 m, 10 August 1979, Lippold s.n. (JE). Pilsko, Babia Góra, 10 

August 1964, Futák & Magic s.n. (SAV). Veľká Fatra Mts., N slope of Smrekov, ca. 1,410 

m, 16 June 1953, Schidlay s.n. (SAV). Veľká Fatra Mts., Šturec, 1,000 m, July 1938, 

Nábělek s.n. (SAV). Západné Tatry Mts., Juráňova dolina, 870 m, 14 July 1965, Futák 

s.n. (SAV). Západné Tatry Mts., from Priemstav cottage (Hotel Mních) to Babky, 

800-1,600 m, 9 May 1974, Zahradníková s.n. (SAV). SLOVENIA. Bled: Pokljuka, 1,300 m, 

4 July 1934, Lenander s.n. (S). Bloke: near Bloškega jezera, 750 m, 11 June 1989, 

Leskovar s.n. (LJU). Velike Bloke, Bloščica River, 730 m, 14 May 1985, Vrhunc & 

Wraber s.n. (LJU). Zakraj, 780 m, 27 April 1988, Leskovar s.n. (LJU). Bohinj: 

Bohinijsko Jezero, 13 June 1934, Lenander s.n. (S). Črna Prst, 1,700 m, 28 June 1963, 

Šugar s.n. (ZA). slope of Mt. Triglav, 1,000-4,000 ft. (ca. 305-1,219 m), 1923, Leathes s.n. 

(BM). between Vogel and Šija, 1,500-1,700 m, 5 July 1975, Shimizu s.n. (KANA). 

Borovnica: Brezovica pri Borovnici, 300 m, 24 April 2008, Petelin s.n. (LJU). Pekel, 400 

m, 1 May 1953, Mayer s.n. (LJU). Bovec: Koča Petra Skalarja, 1,810 m, 15 June 1969, 

Druškovič & Waber s.n. (LJU). Mangart (Mangrt), 1,800 m, 8 July 1972, Lovka s.n. 

(LJU). Strmec, road to Predel, 46o25’18.8”N 13o36’41.1”E, 24 April 2000, Žila s.n. (LI). 

Vršič, 11 May 1959, Šegulja s.n. (ZA); 46o24’N 13o45’E, 1,611 m, 23 July 1984, Gardner 

& Gardner 2281 (E). Brezovica: Rakitna, 800 m, 31 May 1978, Podobnik s.n. (LJU). 

Cerklje na Gorenjskem: Krvavec, 1,800 m, 12 June 1969, Druškovič s.n. (LJU). 

Cerknica: Kožljek, Otavščica stream, 650 m, 25 May 1968, Wraber s.n. (LJU). Črna na 

Koroškem: Žerjav, 27 April 2001, Frajman s.n. (LJU). Dobrna: Hudičev Graben, 450 m, 

15 May 1982, Keglevič s.n. (LJU). Idrija: Bedrova grapa, 1,020 m, 15 May 1964, Mayer 

s.n. (LJU). Jesenice: Mojstrana, 9 May 1923, Gjurašin s.n. (ZA). between Triglav and 

Mojstrana, 21 June 1927, leg. ign. s.n. (BM). Jezersko: 1.4 km N of Grintovec, around 

Češka Koča, 1,520-1,580 m, 11 July 1994, Wittmann & Resch s.n. (LI). Kamnik: 

Kamniško sedlo, 1,400-1,450 m, 27 May 1967, Kordiš s.n. (LJU). Mt. Velika planina, 7 

June 1941, Mayer s.n. (LJU). Kranj: Storžič, 900 m, 28 April 1964, Ravnik 53195 (AAU, 
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LJU). Kranjska Gora: Kranjska Gola, Hotel Erika, 850 m, 3 May 1959, Wraber s.n. 

(LJU). Ljubljana: Ravno Brdo, Dolina Besnice, 530 m, 21 April 1991, Palma s.n. (LJU). 

Nova Gorica: Čepovan (Chiapovano), Kobilica, 19 May 1935, Zirnich s.n. (TSM). Radece: 

Zidani Most, Sava, 200 m, 22 May 2000, Vreš s.n. (LJS). Sodražica: Kadice, 650 m, 1 

May 1959, Planina s.n. (LJU). Solčava: near Mt. Planjava, Logarska Dolina, 1,000 m, 23 

June 1963, Wraber s.n. (LJU). Tržič: Tržič, Mt. Kokovnica, 1,550 m, 1 June 1969, 

Druškovič s.n. (LJU). Velike Lašče: Karlovica, 30 April 1934, Zalokar s.n. (LJU). Vojnik: 

Socka, 330 m, 27 April 1995, leg. illegible s.n. (LJU). Železniki: Davča, 950 m, May y?, 

Armič s.n. (ZA; as P. vulgaris). Rarirovec, 26 May 1954, Simonič s.n. (LJU). Sorica, Mt. 

Soriška planina, 1,200 m, s.d., Armič s.n. (BM, BP, GZU, LJU, ZA); s.d., leg. ign. s.n. 

(WU). Žirovnica: Vrtača, 2,010 m, 31 July 1973, Praprotnik s.n. (LJU). SPAIN. Huesca: 

Aisa, Foya de Aragües, 2,100 m, 12 July 1990, Gomez s.n. (JACA). Aisa, Barranco de 

Igüer, 1,650 m, 3 May 1989, Gomez s.n. (JACA). Barranco de Aspe, 1,850-1,900 m, 16 

July 1976, Villar s.n. (JACA). Bielsa, 2,100m, 19 June 1990, Sesé s.n. (JACA). Circo de 

Pineta, 1,770-1,800 m, 1 August 1982, Montserrat & Villar s.n. (JACA). between Ibón de 

Estanes and Valle de Sarrios, 1,800-1,950 m, 12 August 1988, Montserrat & Villar s.n. 

(JACA). La Estiveta, 2,100 m, 6 June 1990, Jiménez s.n. (JACA). Sierra de Llauset, 

2,300-2,500 m, 19 August 1984, Montserrat & Montserrat s.n. (JACA). Ordesa, Faja 

Luenga, 2,290 m, 10 August 1993, Gomez s.n. (JACA). Ordesa, Faja de Pelay, 

Calcilarruego, 1,800 m, 15 July 1971, Montserrat s.n. (JACA). Faja de Pelay, between 

Fuente del Abé and Refugio de Calcilarruego, 1,740-1,950 m, 27 June 1978, Villar s.n. 

(CAJA). Faja de Pelay, Lana del Caballo, 1,400 m, 9 August 1970, Montserrat s.n. 

(JACA). Puertolas, Castillo Mayor, 1,750 m, 10 June 1990, Ferrandez s.n. (JACA). 

Tortiella-Tabazo, Tortiella alto, 1,950 m, 21 August 1970, Montserrat & Villar s.n. 

(JACA); 2,100 m, 21 August 1970, Montserrat & Villar s.n. (JACA). Lleida: Vielha 

(Artiga de Viella), Benasque, July 1909, leg. ign. s.n. (BC). Navarra: Roncal, Larra, 

Lapazarra, Hoya Portillo and foot of Pico Tres Reyes, 1,950-2,300 m, 9 July 1971, Villar 

s.n. (JACA). Mesa de los Tres Reyes, northern foot of Mesa, 2,200-2,400 m, 9 July 1971, 

Villar s.n. (JACA). Pico de los Tres Reyes, 2,200 m, 3 September 1971, Villar & 

Dendaletche s.n. (JACA). SWEDEN. Gotland: Åminne, 7 June 1847, Westöö s.n. (S). 

Ardre, Kaupungs, June 1888, Aulin s.n. (S). Etelhem, 23 June 1908, Dahlgren s.n. 

(UPS; as P. vulgaris f. albida). Fröjel, 10 June 1881, Fachs? s.n. (UPS). Hägvards, 4 

June 1964, Lundevall s.n. (S). Hästnäs, 25 June 1904, Lundin s.n. (S). Havdhem, Lilla 

Almungs, 23 May 1898, Roman s.n. (S). Hemse, June 1884, Sätervall s.n. (S). Hörsne, 2 

June 1853, Westöö s.n. (UPS); 2 June 1855, Westöö s.n. (UPS); 21 June 1881, Kahl s.n. 

(S). Kallgatburg, 30 May 1946, Frisendahl s.n. (UPS). Katthammarsvik, 5 June 1943, 
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Palmerantz s.n. (S). Kneippbyn, 16 June 1911, Lundqvist s.n. (UPS). Linde, June 1883, 

Starbäck s.n. (S). Ljugarn, 2 July 1888, Bergendal s.n. (S). Lojsta, 1 June 1947, Hylmö 

s.n. (S). Lummelunda, 14 June 1867, Oldberg s.n. (TI, UPS); 9 June 1917, Frisendahl 

s.n. (UPS). Lummelunda, Etebols, June 1922, Fries s.n. (S). Martebo, Martebomyr, 12 

July 1872, Falk s.n. (S). Mästerby, Skogs, 1 June 1924, Fries s.n. (S). När, Frigges, 2 

June 1929, Fries s.n. (S). Othem, 1 June 1901, Gradelius s.n. (S); June 1904, Gradelius 

s.n. (UPS). Rute, Skoldrebacke, 30 May 1854, Westöö s.n. (UPS). Själsö, 22 May 1907, 

Eliasson s.n. (S); May 1917, Fries s.n. (S); 17 June 1955, Segelberg s.n. (S). Sojdungs, 6 

June 1939, Fries s.n. (UPS). Tingstäde, 2 June 1912, Fries s.n. (S). Västerhejde, June 

1865, Cederwald s.n. (S). Västkinde, June 1880, Hartman s.n. (UPS); 25 May 1947, 

Hylmö s.n. (S). Vibble, 4 June 1880, Johansson s.n. (UPS); 4 June 1898, Velander s.n. 

(S). Visby, June 1841, Afzelius s.n. (S); 1856, Cleve s.n. (S); 1 June 1860, Zetterstedt s.n. 

(WU); June 1878, Lalin & Hagelin s.n. (AMD); 9 June 1884, Lénström s.n. (UPS); 7 

June 1886, Öfverberg s.n. (UPS); May 1916, Fries s.n. (LE); 1918, Sundstedt s.n. (UPS); 

June 1921, Johnsson s.n. (AAU); 20 June 1952, Westberg s.n. (GZU). Visby, Galgberget, 

18 June 1911, Engstedt s.n. (S); 18 July 1929, Fröman s.n. (S). Visby, Kohlens, 10 June 

1910, Svedberg s.n. (UPS). Visby, Kopparsvik, 1829, Myrin s.n. (S); June 1865, 

Cederwald s.n. (UPS); June 1893, Lang s.n. (UPS). Visby, Kungsladugården, July 1903, 

Fries s.n. (S); 5 June 1937, Jungstedt s.n. (S). Visby, Snäckgärdet, 18 June 1840, Nyman 

s.n. (S); 19 June 1852, Westöö s.n. (S); 20 June 1852, Kindberg s.n. (UPS); 9 June 1855, 

Westöö s.n. (UPS); 26 June 1871, Trybom s.n. (S); June 1878, Hartman s.n. (UPS); 11 

June 1888, Lilliesköid s.n. (S); June 1899, Fagerholm s.n. (UPS); 14 June 1908, 

Erdmann s.n. (S); 18 June 1911, Svensson s.n. (UPS); June 1911, Nordström s.n. (S); 27 

May 1914, Karlsson s.n. (UPS); 15 June 1926, Nordström s.n. (S); 15 July 1927, 

Lundqvist s.n. (S); 30 May 1935, Arwidsson s.n. (S). Jämtland: Fjällnäs, 4 August 1928, 

Fries s.n. (UPS). S slope of Stor-Mittåkläppen, 1,000 m, 9 July 1983, Danielsson 458 

(UPS). Stugun, Strånäset, 26 June 1858, Holmberg s.n. (S). Norrbotten: Abisko, 10 July 

1907, Erdmann s.n. (S); June 1933, Okada s.n. (TUS); 20 July 1968, Wieslander s.n. (S). 

Abisko, 2 km NW of turist station, 27 July 1994, Niordson s.n. (S). Abisko, W of Abisko 

Scientific Research Station, 7 August 1951, Nordin s.n. (S). between Abisko and 

Abiskojokk, 30 June 1925, Alm s.n. (UPS). between Abisko and Björkliden, June 1910, 

Lundberg s.n. (UPS); 19 July 1931, Nilsson & Degelius s.n. (S); 24 July 1957, Nilsson 

s.n. (UPS). Abisko, Kopparåsen, Mt. Låktatjåkko, 930 m, 25 July 1950, Moldenke & 

Moldenke 20923 (MEXU). Abisko, Nuolja (Njulla), July 1905, Neuman s.n. (UPS); July 

1906, Sundberg s.n. (S); July 1909, Lidman s.n. (S); 21 July 1915, Engstedt s.n. (S); 7 

July 1920, Smith s.n. (UPS); 9 July 1931, Fries s.n. (UPS); 20 July 1932, Hülphers s.n. 
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(S); 1,163 m, 7 August 1954, Hara s.n. (TI; as P. leptoceras).. Aktse, 1 July 1939, 

Folkeson s.n. (UPS). Altjåhkkå, Eltivare, 22 July 1941, Selander s.n. (S). Apparjaure, 2 

August 1958, Hultén s.n. (S). Björkliden, July 1902, Möller s.n. (S); 12 July 1914, 

Svedberg s.n. (UPS); 28 July 1946, Berggren s.n. (S). Jukkasjärvi, Abisko, 500 m, 12 

June 1934, Nygren 45872 (MASS, PE). Jukkasjärvi, Lake Tornetaräsk District 

(68o-68o34’N 18o-20o30’E), Abisko, 2 km SSE of the railway station, 400-500 m, 24 June 

1952, Alm s.n. (BM, P, PE, UPS). Jebrenjokk, 24 July 1914, Trafvenfelt s.n. (UPS). Mt. 

Kaddåive, 22 July 1906, Simmons s.n. (UPS). Kaisepakte, 29 July 1864, Forelius s.n. 

(UPS); 5 July 1943, Jungstedi s.n. (S). W shore of Kallojarvi, 330 m, 15 July 1935, Alm 

62 (UPS). Karesuando, 1830, Læstadius s.n. (UPS); 1833, Læstadius s.n. (UPS); s.d., 

Læstadius s.n. (UPS). Karesuando, Peldsa, S peak, E side, 850 m, 26 July 1948, Smith 

s.n. (E). Kårsavagge, below glacier, 7 August 1946, Björkman 856 (UPS). Kebnekaise, 

Naesketvagge, August 1994, Björnsäter s.n. (S). Kedketjårro, 4 August 1928, Alm s.n. 

(UPS); 17 July 1946, Nyholm s.n. (S). Kopparåsen, 13 August 1949, Melderis s.n. (TNS). 

Kurravaara, 6 July 1852, Fristedt & Björnström s.n. (S, UPS); 1 July 1954, Björkman 

s.n. (UPS). Kvikkjokk (Quickjock), 1843, Andersson s.n. (S); 18 July 1867, Widmark s.n. 

(S); 20 July 1904, Berlin s.n. (S); 9 July 1923, Möller s.n. (S). Kvikkjokks, between lakes 

above Kaddepakte, 590 m, 14 July 1944, Selander & Rne s.n. (S). Kvikkjokks förs, 11 

July 1946, Selander s.n. (S). Mt. Låktatjåkko, 2 August 1953, Dahlgren s.n. (UPS); 

1,412 m, 6 August 1954, Hara s.n. (TI); 24 July 1968, Wieslander s.n. (S). Lastak, 1821, 

Læstadius s.n. (UPS); 30 June 1868, Indebetou & Julin s.n. (S); s.d., Björkman s.n. (S). 

Luleå, 1 August 1859, Åhrling & Brandelius s.n. (S). Merkenäs, July 1926, Johnsson s.n. 

(S). Merkenes, 1,000 m, July 1926, Johnsson s.n. (UPS). Muoranjunje, 2 August 1975, 

Wistrand s.n. (S). Nissontjåkko, 7 July 1910, Jäderholm s.n. (UPS). Pältsa, 850 m, 26 

July 1948, Smith 658 (UPS). Pieskehaure, Talput, 2 August 1927, Arwidsson s.n. (S). 

Puoitesjaure, 1862, Andersson s.n. (UPS). between Reurifjäll and Pejviktjåkko, 2 

August 1920, Smith s.n. (UPS). S of Ruonekjåkkå (Rånetjokk), 500 m, 2 July 1916, 

Liljedahl s.n. (UPS); 4 July 1916, Liljedahl s.n. (UPS). Sädvajaure, Rånikjokk, 26 June 

1936, Edin s.n. (S). Sädvajaure, NE of Tjapka, June 1936, Edin s.n. (S). Sitasjaure, SW 

slope of Muohkiris, 21 July 1924, Björkman s.n. (S). Sjangeli, 17 July 1920, Smith s.n. 

(UPS). Stuor Rissavare, 6 August 1915, Tengwall s.n. (UPS). Tantavaara, 18 July 1924, 

Alm & Christian s.n. (UPS). Tarraure, 20 July 1904, Wolf s.n. (S). Tjidtjak, 17 July 1948, 

Wistrand s.n. (S). ca. 1 mi. (ca. 1.6 km) S of Tjulträsk, N shore of Tjuvtjarn, ca. 700 m, 7 

July 1948, Rune 152-48 (UPS); 9 July 1948, Rune 172/48 (S, UPS). Tornehamn, 7 July 

1950, Jungstedt s.n. (S). 200 m E of Tornehamn Harbor, 345 m, 5 June 1952, Alm 1443 

(UPS). Torneträsk, July 1902, Frisendahl s.n. (S). Vallåive, July 1856, Björnström et al. 
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s.n. (UPS). Vassijaure, 19 July 1905, Hägerström s.n. (UPS). Vassitjåkko, 700 m, 25 

July 1904, Rönnblad s.n. (UPS). NE slope of Mt. Vassitjåkko, 800 m, 19 August 1955, 

Alm 2482 (UPS). tributary of Vittangiälven, below Sattavaara, 28 June 1918, Johansson 

s.n. (S). Västerbotten: Borka, N of Aunevare, ca. 900 m, 19 July 1946, Rune 274 (S). 

Buorgoktjåkko, 7 July 1948, Rune 153-48 (UPS). N slope of Daunatjåkko, ca. 1,000 m, 8 

July 1946, Rune 267 (S, UPS); 18 July 1944, Nordenstam s.n. (S); 19 July 1944, 

Nordenstam s.n. (UPS). N side of Fasovardo, 27 July 1945, Rune s.n. (UPS). Vuokarvare, 

950 m, 20 July 1946, Rune 266 (UPS). SWITZERLAND. Appenzell-Innerrhoden: 

Appenzell, Brülltobel, 25 June 1916, Buel s.n. (BERN). Bern: Adelboden, 12 July 1979, 

Fischer s.n. (BERN). between Alpiglen and Grindelwald, 1,000-1,700 m, 23 June 1975, 

Shimizu s.n. (KANA). Beatenberg, 24 June y?, Taoll s.n. (BERN). Crémines, Les 

Amatennes, 900-1,000 m, 16 May 1961, Brosi s.n. (BERN). Eigergletscher, W Station, 

2,200 m, 10 July 1919, Michalski s.n. (BERN; as P. alpina var. bimaculata). Faulhorn, 

22 July 1838, leg. ign. s.n. (BERN). Grimsel, Handegg, Gelmeralp, 1,835 m, 22 July 

1917, Frey s.n. (BERN). Grindelwald, base of Eiger, 3,500 ft. (ca. 1,067 m), June 1909, 

Hall s.n. (BM). Gstaad, Kalberhöni, 4 July 1953, Anklin 2466 (BERN; as P. vulgaris). 

Gurnigel, 1934?, leg. ign. s.n. (BERN). N of Interlaken, Grünenbergpass, 1,500 m, 19 

July 1996, Shimai & Steiger s.n. (Nippon Dental Univ.). Kandersteg, 46o30’N 07o40’E, 

28 June 1984, Ipse s.n. (NMW). between Kleine Scheidigg and Alpiglen, 1,600-2,050 m, 

23 June 1975, Shimizu s.n. (KANA). Merligen, 3 July 1916, Michalski s.n. (BERN; as P. 

alpina var. bimaculata). between Mürren and Allmendhubel, 2,000 m, 22 June 1975, 

Shimizu s.n. (KANA). Napf, 4 June 1922, Sarner s.n. (BERN); June 1934, Zwicky s.n. 

(BERN); 1,300 m, June 1955, Schwarz s.n. (BERN). Niesen, 18 July 1891, Hafström s.n. 

(S). Pfeife, ca. 1,400 m, 17 June 1931, leg. ign. s.n. (BERN). Rawilpass, 7,000 ft. (ca. 

2,134 m), 22 July 1861, leg. ign. s.n. (MASS). Stockhorn, June 1821, Brunner s.n. 

(BERN); 8 July 1954, Fischer s.n. (BERN). Susutenpass, near Steingletscher, old pass 

road between hotel and Sustenpass, 1,960 m, 13 July 2013, Nebel NM132277 (STU). 

Zweisimmen, Rinderberg, 22 June 1911, Fox s.n. (OXF). Fribourg: Barrage (Barrage de 

Rossens?), 29 April 1914, Aebischer s.n. (NHMF). La Tuffière, 12 May 1892, Aebischer 

s.n. (NHMF). Genève: locality not specified, s.d., Picot s.n. (G-DC). Graubünden: Chur, 

Mittenberg, ca. 800 m, 4 May 1925, Coaz s.n. (BERN). Davos, Strela, August 1975, leg. 

ign. s.n. (LUG). Klosters, Weissfluh, 11 August 1948, Meijer s.n. (AMD). Val Müstair 

(Val Monastero), July 1973, leg. ign. s.n. (LUG). Pontresina, 25 June 1893, Hafströms 

s.n. (S). Rheinschlucht (Rhine Canyon), Versam Station, 630-680 m, May 1924, Nigg s.n. 

(GZU). Samnaun, Compatsch, 1,650 m, 9 June 1930, Kretschmer s.n. (S). Samnaun, 

Zeblas, 2,400 m, 23 July 1948, Berger s.n. (BERN). San Bernardino, Lago Dosso, 1,646 
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m, 22 June 1923, Michalski s.n. (BERN). Schwarzkopf, Hohe Tauern, 11 June 1928, 

Hasselrot s.n. (S). Voa Sanaspano, 1 July 1888, Kindberg s.n. (S). Obwalden: Melchthal, 

27 June 1925, Kretschmer s.n. (S). Pilatus, 15 June 1907, Hülphers s.n. (S); 12 August 

1926, Kreh s.n. (STU). Schwyz: Frohnalpstock, July 1895, Peyron s.n. (S). Josefsdörfli, 

Maria Einsiedeln, 15 June 1986, Bussmann 903 (STU). Mt. Rigi, 22 June 1837, 

Hexamer & Maier s.n. (CHRB); 24 May 1886, Hamilton s.n. (E); 1912, Arand s.n. (STU). 

Ticino: Basòdino, 24 July 1974, Heltmann s.n. (LI). W of Cevio, Bosco Gurin, 18 July 

1974, Heltmann s.n. (LI). 3 km E of Faido, NE of Motengo, 31 May 1948, leg. ign. s.n. 

(LUG). Mt. San Gottardo, 18 July 1882, Mari s.n. (LUG). San Gottardo Pass, 10 June 

1844, Fleming s.n. (BM). Uri: Göschenen, 23 July 1922, Berggren s.n. (S). Valais: 

Furkapass, near Hotel Belvédère, 2,300 m, 19 July 1996, Shimai & Steiger s.n. (Nippon 

Dental Univ.). Gemmipass, 6,000 ft. (ca. 1,829 m), 7 July 1885, Lomax s.n. (NYS). Col du 

Gd. St-Bernard, 2,200 m, 20 July 1996, Shimai & Steiger s.n. (Nippon Dental Univ.). 

Mattmark, 10 July 1896, Castella s.n. (NHMF). Riffelberg, 2,570 m, 23 July 1933, 

Chrysler s.n. (CHRB). Vallée de Saas, 1827, Bernard s.n. (G-DC). N of Sion, 2,000 m, 26 

June 1965, Gervais 65-320 (QFA). S of Sion, hiking trail between Euseigne and Nax, 19 

June 1985, Mason & Mason 3756 (ARIZ). Sparrhorn, July 1928, Mayer s.n. (STU). Lac 

de Taney, 1,450 m, 20 June 1907, Marret s.n. (OXF, P). Verbier, 1,500 m, 24 May 1966, 

de Witte 16.013 (TI). Zermatt, May 1886, Luizet s.n. (P); 5,000 ft. (ca. 1,524 m), June 

1887, Gamble 18861 (K; as P. flavescens). Vaud: Bex, 1,300m, 22 June 1861, Hionec s.n. 

(P, WU). Gryon, Chaux Ronds, 25 June 1908, Salmon s.n. (BM). Morcles, 1 June-15 

August 1896, Delacour s.n. (P). Pont de Nant, 30 May 1885, Hamilton s.n. (E). Zürich: 

Uetliberg, s.d., Braun 2792 (STU). UKRAINE. Zakarpattia Oblast (Transcarpatia): Mt. 

Blyznytsia, 30 June 1957, Kuzmicheva & Riabushenko s.n. (KWHU). UNITED 

KINGDOM. [SCOTLAND] Highlands: Avoch, 6 June 1899, Crawford s.n. (E). probably 

Avoch, ca. 1850, Watson 5005 (NMW). Black Isle, 21 May 1833, Stables s.n. (OXF); 21 

May 1833, leg. ign. s.n. (NMW, OXF); May 1833, Tyacke s.n. (OXF); 1833, MacNab s.n. 

(NMW); June 1847, Robertson s.n. (E, OXF); s.d., Henslow s.n. (CINC). Black Isle, 

Killen, August 1881, Druce s.n. (OXF); May 1878, Ross s.n. (MANCH). near Dingwall, 

June 1848, Murehison s.n. (E). Rosehaugh, June 1847, Robertson s.n. (E); June 1854, 

leg. ign. s.n. (E); June y?, Gardiner s.n. (E). Rossshire, locality not specified, 1834, 

Hooker s.n. (BIRM); July 1844, Croall s.n. (E); June 1847, Robertson 183 (BIRM). Misc. 

(country not specified): s.d., Linnaeus 33.2 (LINN). 

  

Pinguicula antarctica Vahl 

ARGENTINA. Neuquén: Minas, Atreuco, 36o45’S 70o33’W, 2,010-2,050 m, 2 February 
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1964, Boelcke et al. 11.492 (BAA). Parque Nacional Nahuel Huapi, Portal Pantojo, 1,436 

m, 10 March 1983, Menvielle 2556 (BAA). Ñorquin, Copahue, 11 January 1965, 

Sohajouskoy 104/IV (BAA). Río Negro: Cordón Serrucho, El Bolsón, 5 February 1983, 

Roig 13343 (MERL). Ñorquinco, 3,000 ft. (ca. 914 m), 12 February 1906, Comber 545 (E). 

Tierra del Fuego: Isla de los Estados, Puerto Cook, Monte Orejas de Burro, 54o45’S 

64o03’W, 3 December 1967, Nicora et al. 7329 (BAA). Isla de los Estados, Puerto 

Vancouver, 54o45’S 64o05’W, ca. 1,800 ft. (ca. 549 m), 28 October 1971, Dudley et al. 1074 

(E). Estancia Harberton, mountain NW of Cerro Harberton and SSW of Cerro Pink, W 

of Río Varela, 54o46’S 67o24’W, 500 m, 17 February 1968, Moore 1940 (K). Ushuaia, s.d., 

Scholz s.n. (JE). Ushuaia, Sierra Alvear, berg SE of Monte Alvear, 700 m, 14 January 

1989, Poelt s.n. (GZU). locality not specified, January 1769, Banks & Solander s.n. 

(BM); 1833, Darwin s.n. (CGE). CHILE. IX (La Araucanía): 35 km W of Angol, Parque 

Nacional Nahuelbuta, 1,250-1,350 m, 29 November 1978, Hashimoto s.n. (TNS). XII 

(Magallanes y de la Antártica Chilena): Parque Nacional Alberto de Agostini, Isla 

Darwin, 54o56’49”S 70o09’54”W, 25 January 2012, Bonifacino 4267 (NY). Río Azopardo, 

3 March 1896, Dusén s.n. (UPS). Bahía Orange (Orange Harbor), 1838-1842, Wilkes s.n. 

(NY). Isla Clarence, Pto. Beaubasin, 16 June 1929, Roivainen 4894 (S). Isla Gordon, 

behind Cabo El Gorro, 55o01’46.9”S 69o48’51.6”W, 22 January 2012, Bonifacino 4232 

(NY). Puerto Fortuna, 5 March 1909, Skottsberg s.n. (UPS). Strait of Magellan, March 

1845, King s.n. (E); s.d., Commerson. s.n. (P; as P. magellanica). Isla Navarino, 4 

January 1959, Godley s.n. (BM). Puerto Williams, Isla Navarino, Río Donglas, 

December 1919, Gusinde s.n. (S). Última Esperanza, Puerto Bella Vista, 13 March 1979, 

Roig et al. 5416 (MERL). Misc. (region not specified): Magellan, 1768?, Commerson s.n. 

(HOLOTYPE: P, ISOTYPE: K-photo ex-MPU). 

 

Pinguicula balcanica Casper 

ALBANIA. Dibër: Korab Mts., ca. 6.5 km NE of Peshkopi, ca. 600 m, W of peak of Mt. 

“mali I Gramës (2,345 m)”, 41.732860’N 20.486770’E, 2,138 m, 26 June 2007, Barina et 

al. s.n. (BP). Korab Mts., between Prizren and Debra (Debar?), above Radomira, ca. 

2,000 m, 23 July 1918, Kümmerle s.n. (BP, K); 2,400 m, 25 July 1918, Kümmerle s.n. 

(HOLOTYPE: BP). Elbasanit: Jablanica Mts., W slope of Mt. Varri i Marises (2,022 m), 

6.7 km SSE of Steblevë, 41.279680’N 20.500930’E, 1,887 m, 3 July 2008, Barina et al. 

s.n. (BP). Korçë: Mt. Grammos (Mt. Gramoz), above Ersekë, 5,500 ft. (ca. 1,676 m), 27 

June 1933, Alston & Sandwith 1955 (BM, K; as P. vulgaris). Mt. Grammos (Mt. Gramoz), 

3.7 km E of Rehovë, W slope of Mt. Meci, 40.332070’N 20.753730’E, 2,199 m, 17 July 

2006, Barina et al. s.n. (BP). Mt. Kom Kučki, 2,300 m, 20 August 1890, Baldacci s.n. 
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(WU). Kukësit: between Sylbice and qafa e Dobërdolit Pass, 42.52222’N 20.09835’E, 

2,024 m, 8 July 2011, Barina et al. s.n. (BP). Shkodër: Bjeshkët e Namuna Mts. 

(Prokletije Mt.), above valley of brook perroi i Runicës, towerd pass Vogl, 42.463420’N 

19.784490’E, 1,721 m, 16 July 2010, Barina s.n. (BP). Buni i Tores, 42o23.034’N 

19o45.141’E, 1,683 m, June 2005, Shŭka s.n. (JE). Buni Jerce, Prokletije, 1,800 m, 21 

July 1914, Dörfler s.n. (WU). BOSNIA AND HERZEGOVINA. Federation of Bosnia and 

Herzegovina: Prenj planina Mts., 1,400 m, July 1885, Beck s.n. (S; as P. grandiflora, 

WU). Šator planina Mts., 2 August 1962, Vidinic s.n. (MKNH). Vranica planina Mts., 

800 m, July 1893, Brandis s.n. (WU). Vranica planina Mts., Prokoško jezero, 1,640 m, 17 

July 1938, Horvat s.n. (ZAHO); 1,805 m, 21 July 1957, Horvat s.n. (ZAHO; as P. 

vulgaris). Vranica planina Mts., between Prokoško jezero and Krstac, 1,660 m, 15 July 

1938, Horvat s.n. (ZAHO). Vranica planina Mts., between Prokoško jezero and 

Treskavica, 14 July 1938, Horvat s.n. (ZAHO). BULGARIA. Blagoevgrad: Pirin planina 

Mts., 20 July 1915, Urumov s.n. (SOM); s.d., Urumov s.n. (BP; as P. vulgaris). Pirin 

planina Mts., Banderitsa Valley, ca. 2,200 m, 3 August 1936, Pénzes s.n. (BP; as P. 

vulgaris). Pirin planina Mts., near Bansko, 27 July 1933, Thompson s.n. (K; as P. 

vulgaris). Pirin planina Mts., SW of Bansko, around Vihren chalet, 41o45.496’N 

23o24.977’E, 1,964 m, 25 July 2016, Shimai s.n. (LE, TNS). Pirin planina Mts., Bayuvi 

Dupki Reserve, Parev grave, 19 August 1978, Andreev s.n. (SOM). Pirin planina Mts., 

Begovitsa Valley, 1.5-2 km E of Begovitsa Hut, 2,000 m, 13 July 1980, Frost-Olsen s.n. 

(AAU). Pirin planina Mts., Mozgovitsa, Popina Laka, 2,000-2,300 m, 7 July 1938, 

Ujhelyi s.n. (BP; as P. vulgaris). Pirin planina Mts., Popovo jezero Lake, July 1930, 

Nábělek s.n. (SAV; as P. vulgaris var. leptoceras). Pirin planina Mts., Sinanitsa, 2,300 m, 

17 July 1981, Dentchev s.n. (SO). Pirin planina Mts., Vihren, 14 July 1972, Kouzmanov 

s.n. (SOM). Pirin planina Mts., NE side of Vihren, Kazan, 2,450 m, 10 August 1984, 

Mucina s.n. (SAV). Pirin planina Mts., Vihren, Okoto Lake, 22 July 1973, Andreev s.n. 

(SOM). Pirin planina Mts., Vlahini Lakes, 2 August 2005, Asenov s.n. (SO). Tewno 

Ezero, 41o41.324’N 23o30.058’E, 2,240 m, 19 August 2001, Peterson s.n. (S). Gabrovo: 

locality not specified, 26 August 1903, Neychev s.n. (SOM). Kyustendil: Osogovska 

planina Mts., Bunar, 1 July 1895, Mihalov s.n. (SO). Rila Mts., Malyovitsa, 2,200-2,400 

m, 11 May 1948, Yurkovskiy s.n. (SOM). Rila Mts., Ribnoto Ezero Lake, 9 August 1889, 

Georgiev s.n. (SO). Rila Mts., Sedem esera (Seven Lakes), 2,250 m, 22 July 1909, 

Davidoff s.n. (SOM). Rila Mts., below Skakavitsa waterfall, 20 July 1938, leg. ign. s.n. 

(SOM). Skakavitsa, 20 June 1966, leg. ign. s.n. (JE; as P. vulgaris). Lovech: 

Zlatishko-Tetevenska planina Mts., Pascal, ca. 1,600 m, 18 June 1991, Vladimirova s.n. 

(SOM). Pazardžk: way to Mt. Belmeken, 2 August 1912, Fedtschenko 314 (LE; as P. 
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vulgaris). Pernik: Vitoša Mts., Selimitsa, 4 July 1930, Zhelezova s.n. (SOM). Plovdiv: 

Balkan Mts., near Kalofer, 25 June 1871, Janka s.n. (WU); 8 August 1872, Janka s.n. 

(BP, WU; as P. sempervivum). Botev Peak (Yumrukchal), July 1896, Neychef s.n. (SOM). 

Mt. Karlovski Balkan, 1927, Urumov s.n. (BP; as P. vulgaris). Maragidik, 1896, Urumoff 

s.n. (WU). Smolyan: Rhodope Mts., Dospad, 20 June 1978, Baumann s.n. (STU). Sofia: 

Rila Mts., 4,000-7,000 ft. (ca. 1,219-2,134 m), June 1899, Elwes s.n. (K; as P. vulgaris); 

1910, Urumov s.n. (SOM); 1927, Urumov s.n. (BP; as P. vulgaris); 10 July 1969, 

Ikonomov s.n. (MKNH). Rila Mts., Bistritsa River, 2,000 m, 10 June 1907, Drenovski s.n. 

(SOM). Rila Mts., NW slope of Golyam Kupen, 2,120 m, 7 July 1966, Kochev s.n. (SOM). 

Rila Mts., below Kameniti Čal, 2,200 m, 1 July 1915, Davidoff s.n. (SOM). Rila Mts., 

Malyovitsa, 2,200-2,400 m, 11 July 1948, Jurkowski s.n. (SOM). Rila Mts., Mancho, 

Marichini, 7 July 1919, Tsary s.n. (SOM). Rila Mts., Markoudjiika, Mt. Musala, 

42o11’56”N 23o35’17”E, 9 July 2004, Alarcón s.n. (VAL). Rila Mts., Musala, 1932, Cyrén 

s.n. (S); 15 July 1958, Nábělek s.n. (SAV; as P. vulgaris var. leptoceras); 2,500 m, 21 

June 1968, Vihodtcevsky s.n. (SO); 1 July 2012, Tanaka s.n. (Nippon Dental Univ.); s.d., 

Nábělek s.n. (SAV; as P. leptoceras). Rila Mts., Mt. Musala, between hut and shoulder, 8 

August 1933, Thompson s.n. (K; as P. vulgaris). Rila Mts., Mt. Musala, Lake 1, 2,400 m, 

26 June 1932, Ahtarov s.n. (SOM). Rila Mts., Parangalica Reserve, Hajduška River, ca. 

1,600 m, 30 May 1975, Bondev et al. s.n. (BM, BP, E, LE, LJU, MKNH, SO, SOM, UPA, 

UPS; as P. vulgaris). Rila Mts., Ribni ezera Lake, 2,200 m, 25 July 1909, Davidoff s.n. 

(SOM). Rila Mts., Saragyolski Ezera Lake, 1 July 1934, Drenovski s.n. (SOM). Rila Mts., 

Skakavica, July 1932, Nábělek s.n. (SAV; as P. vulgaris var. leptoceras). Rila Mts., 

Urdina-Reka, 2,300 m, 24 July 1912, Davidoff s.n. (SOM). between Rila Mts. and 

Samokov, Borovets (Čam-Koria), 1,200 m, 6 October 1909, Davidoff s.n. (SOM); 1,250 m, 

6 May 1910, Davidoff s.n. (SOM). Sofia City: Vitoša Mts., 25 June 1892, Davidoff s.n. 

(SOM); 14 June 1894, leg. ign. s.n. (SO); 5 August 1902, Mrkvička s.n. (SOM); 22 June 

1903, Neychev s.n. (SOM); 1909, Urumov s.n. (SOM); 18 May 1915, leg. ign. s.n. (SOM); 

May 1915, Střibrný s.n. (SOM); 20 July 1915, Stojanoff s.n. (LE); 16 May 1920, Iordanov 

s.n. (SO); 2,100 m, 4 August 1922, Turrill s.n. (K; as P. vulgaris); 10 June 1926, 

Velitchkova s.n. (SO); 10 June 1928, Strezov s.n. (SOM); 1 June 1931, Cyrén s.n. (S; as P. 

vulgaris); 4,000 ft. (ca. 1,219 m), 17 June 1933, Meinertzhagen. s.n. (BM; as P. vulgaris); 

1,600 m, 28 May 1951, Efremov s.n. (SO, SOM); 7 July 1967, Petrova s.n. (SO); June 

1967, Tcherneva s.n. (SOM); 25 June 1892, Davidov s.n. (SOM). Vitoša Mts., Aleko, 8 

June 1961, Drazheva s.n. (SO). Vitoša Mts., trail between Aleko lift station and Cherni 

Vrah summit, 42o34.171’N 23o16.198’E, 2,158 m, 24 July 2016, Shimai s.n. (LE, TNS). 

Vitoša Mts., Boyana River, 12 July 2002, Vitkova s.n. (SOM). Vitoša Mts., above Boyana 
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waterfall, 10 June 1926, Iordanov s.n. (SO). Vitoša Mts., trail to Cherni Vrah, 11 July 

1980, Stojanov s.n. (SO). Vitoša Mts., between Golyam and Malak Rezen peaks, 

2,150-2,200 m, 7 July 1977, Frost-Olsen 796 (AAU; as P. vulgaris). Vitoša Mts., around 

Kamen del, 1,750 m, 15 May 1920, Ahtarov s.n. (SOM). Vitoša Mts., Kamennoto, 3 June 

1923, Iordanov s.n. (SO). Vitoša Mts., above Momina skala hut, July 1935, Iordanov s.n. 

(SO). Vitoša Mts., Reznyovete, 5 July 1929, Tsonkov s.n. (SOM). Vitoša Mts., W of 

Tintyava hut, 12 June 1985, Tsoneva s.n. (SOM). Vitoša Mts., Zlatni Mostove (Golden 

Bridges), 4 June 1981, Stojanov s.n. (SO). Misc. (province not specified): Rila Mts., 

Damga, 2,200 m, 23 July 1919, Ahtarov s.n. (SOM). Rila Mts., Kobilino Branishte, June 

1894, Stribarney s.n. (SO). Central Stara planina Mts., s.d., Kitanov s.n. (SO). Stara 

planina Mts., Kupena, 26 July 1923, Iordanov s.n. (SO). Trojanski, 1897, Urumov s.n. 

(SOM). GEORGIA (P. balcanica subsp. pontica?). Abkhazia: Gulripshi, Klukhor Pass, 

1,900 m, 23 July 1987, Ostroumova et al. 134 (MW; as P. vulgaris). Sukhumi Military 

Road, Nahar River, ca. 1,800 m, 17 July 1948, Kolakouski & Kolakouski s.n. (LE, SO; as 

P. vulgaris). GREECE. Fokída: Vardoússia Mts., 6,800 ft. (ca. 2,073 m), 15 June 1957, 

Balls & Gourlay B3300 (E, K). Vardoússia Mts., above refuge, ca. 2,250 m, 9 July 1974, 

Phitos et al. (UPA). Vardoússia Mts., Stavros, 1,800 m, 9 June 1998, Shimai s.n. (Nippon 

Dental Univ.). Ioánina: Konitsa, Agia Paraskevi (Kerasovo), 18 July 1896, Baldacci s.n. 

(BM, K, LE, P; as P. vulgaris); 2,300 m, 9 July 1958, Rechinger s.n. (AAU, S). KOSOVO. 

Ferizaj: Brezovica, Stojkova kuća, 1 May 1979, Donevski s.n. (MKNH). Šar planina 

Mts., N of Mt. Bistra, 2,000 m, 17 July 1971, Me s.n. (LI; as P. vulgaris). Šar planina 

Mts., SE of Brezovica, between Stojkova kuća and Piribreg, 22 July 1974, Nikolić et 

al. s.n. (BEO); 1,800-2,200 m, 21 July 1975, Nikolić & Diklić s.n. (BEO). Šar planina 

Mts., between Prevalac and Bistra, 1,850 m, 14 July 1968, Mayer s.n. (LJU). Šar 

planina Mts., between Stojkova kuća and Mt. Jezerska Čuka, 1,200-2,600 m, 20 

July 1977, Nikolić et al. s.n. (BEO); 1,600-2,400 m, 23 July 1980, Nikolić et al. s.n. 

(BEO). Šar planina Mts., between Stojkova kuća and Livadica Lake, 1,800-2,300 m, 

22 July 1975, Nikolić & Diklić s.n. (BEO). Gjakovë: Đeravica, 17 July 1973, Trpin & 

Wraber s.n. (LJU). Ošljak, 1,900-2,000 m, 16 June 1934, Thompson s.n. (K). Prokletije 

Mts., Mt. Bogićevica, Dobroško Lake, 18 July 1933, Černjavski et al. s.n. (BEO; as P. 

leptoceras). Prokletije Mts., Mt Derviš Kom, 17 July 1933, Černjavski & Rudski s.n. 

(BEO; as P. leptoceras). Proklerije Mts., between Derviš Kom and Đeravica, 2,000-2,650 

m, 17 July 1973, Nikolić et al. s.n. (BEO). Prokletije Mts., Koprivnik (Mt. Visoki 

Dečani), 2,300 m, 10 July 1933, Grebenščikov s.n. (BEO; as P. leptoceras). Prokletije 

Mts., Kurvala, 15 July 1933, Černjavski s.n. (BEO; as P. leptoceras); ca. 7,000 ft. (ca. 

2,134 m), 4 July 1956, leg. ign. 154 (K; as P. vulgaris). Prokletije Mts., Ločanska Bistrica, 
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15 July 1933, Černjavski s.n. (BEO; as P. leptoceras). Prokletije Mts., Pločica, 

1,800-2,000 m, 17 July 1973, Nikolić et al. s.n. (BEO). Pejë: Monte Maja, Ruks, above 

Dečani, ca. 1,600 m, 24 June 1917, Andrasovszky s.n. (BP). 10 km NNW of Peć, Rusullja 

Mts. (Russoljia Mts.), N facing slope, ca. 7,000 ft. (ca. 2,134 m), July 1959, Cook et al. (K; 

as P. leptoceras). Prokletije Mts., Mt. Maja Russljia (Rosulija), 2,272 m, 2 August 1933, 

Černjavski et al. s.n. (BEO; as P. leptoceras); 2,000 m, 2 August 1933, Černjavski et al. 

s.n. (BEO; as P. leptoceras). Prizren: W of Rapče, Mt. Koritnik, 16 June 1936, Oehm 

s.n. (BEO; as P. vulgaris); 12 July 1968, Nikolić & Diklić s.n. (BEO). Šar planina 

Mts., Mt. Bistra, 2,000-2,200 m, 22 July 1976, Nikolić et al. s.n. (BEO); 1,600-1,800 

m, 14 July 1968, Nikolić & Diklić s.n. (BEO). Šar planina Mts., between Dragaš and 

Brod, 11 July 1968, Nikolić & Diklić s.n. (BEO). Šar planina Mts., Mt. Kobilica, 

1,800-2,300 m, 18 July 1978, Nikolić et al. s.n. (BEO; as P. leptoceras). Šar planina 

Mts., Mt. Konjuška, 2,000-2,400 m, 24 July 1978, Nikolić et al. s.n. (BEO; as P. 

leptoceras). REPUBLIC OF MACEDONIA (FYROM). Bitola: near Bitolj (Bitola), Mt. 

Pelister, 21 July 1934, Lindtner s.n. (BEO; as P. vulgaris); 1,800 m, 20 May 1938, 

Lenander s.n. (S; as P. vulgaris). Pelister Natl. Park, Golemo Ezero, 2,200 m, 14 June 

1959, Wraber s.n. (LJU); 2,100 m, 14 June 1962, Mayer s.n. (LJU); 2,173 m, 26 June 

2002, Čarni et al. s.n. (LJS); 2,180 m, 26 June 2002, Matevski s.n. (MKNH). Gevgelija: 

near Gevegelija, Mt. Kožf, Mala Rupa, 1,800 m, 22 June 1925, Černjavski s.n. (BEO; as 

P. vulgaris). Mt. Porta, Huma, 1,800 m, June 1909, Dimonie s.n. (E, P, WU; as P. 

vulgaris). Jegunovce: Ljuboten, ca. 1,700 m, 16 June 1937, Thompson s.n. (K; as P. 

leptoceras); 1,750 m, 4 June 1982, Donevski s.n. (MKNH). 30 km NW of Skopje, 

Ljuboten, Šar Mts., 7,000 ft. (ca. 2,134 m), 12 July 1959, Stainton 7991 (K; as P. 

vulgaris). Makedonski Brod: Solunska Glava, 2,300 m, 10 August 1953, Micevski s.n. 

(MKNH). Mavrovo and Rostuša: 27 km NE of Debar, on road to Gostivar, 900 m, 17 

June 1965, Wrigley 65/1349 (K; as P. vulgaris). near Debar, Mt. Krčin, 29 June 1925, 

Soška s.n. (BEO; as P. leptoceras). Dešat Mt., near Bituše, Lokuv, 1,580 m, 11 July 1963, 

Micevski s.n. (MKNH); 29 July 1994, Micevski s.n. (MKNH). Korab Mts., Kobilino Pole, 

2,250 m, 17 August 1961, Micevski s.n. (MKNH); 2,000 m, 18 August 1961, Micevski s.n. 

(MKNH); 2,100 m, 27 July 1962, Micevski s.n. (MKNH); 27 July 1994, Micevski s.n. 

(MKNH). above Mavrovo, Koža, 1,600-1,700 m, 22 May 1918, Bornmüller s.n. (BP; as P. 

leptoceras). near Nistrovo, Korab Mts., 2,400 m, 26 July 1933, Grebenščikov s.n. (BEO; 

as P. leptoceras). Novaci: Mt. Planina Nidže, Dobrovoljačka, 16 July 1934, Horvat s.n. 

(ZAHO). Studeničani: Begovo Pole, 1,950-1,980 m, 27 June 2003, Matevski & 

Kostadinovski s.n. (MKNH). Mt. Dolni Pepeljok, 2,000 m, 10 June 1935, Thompson s.n. 

(K; as P. vulgaris). Jakupica, 4,700 ft. (ca. 1,433 m), 14 June 1955, Slaaen 16/7 (BM; as P. 
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vulgaris). Jakupica, Salakovska planina, July 1957, Micevski s.n. (MKNH). Jakupica, 

Solunska Glava, 2,200 m, 16 July 1962, Mayer s.n. (LJU). Mt. Jakupitsa glava (Mt. 

Jakupica), 2,500 m, 16 July 1970, Seliškar s.n. (LJU). Tetovo: Rudoka, 2,580 m, 31 July 

1936, Horvat s.n. (ZAHO). Rudoka, Vakuf, 13 July 1939, Horvat s.n. (ZAHO). Šar 

planina Mts., Babašnica (Rudoka), 29 July 1936, Horvat s.n. (ZAHO). Šar planina Mts., 

Bakrdan (Bagrdan), 2,500 m, 6 July 1985, Micevski s.n. (MKNH). Šar planina Mts., 

between Bakrdan (Bagrdan) and Titov vrh, 8 July 1992, Matevski s.n. (MKNH). Šar 

planina Mts., Mt. Ceripašina, above Popova Šapka, 2,100 m, 15 July 1960, Mayer s.n. 

(LJU); 1,900-2,100 m, 30 May 1965, Diklić s.n. (BEO). Šar planina Mts., Džinibeg, 

2,200 m, 20-30 July 1937, Fodor s.n. (BP). Šar planina Mts., Popova Šapka, 1,780 m, 

4 June 1959, Wraber s.n. (LJU); 1,800 m, 1 June 1971, Mayer s.n. (LJU); 8 July 

1984, Micevski s.n. (MKNH). Šar planina Mts., above Popova Šapka, 1,850 m, 15 

June 1971, Chater 535 (BM). Šar planina Mts., W of Popova Šapka, 2,180 m, 15 July 

1970, Edmondson 146 (BM, E; as P. grandiflora). Šar planina Mts., Popova Šapka, 

around mountain cable lift station, 1,700-1,900 m, 1 June 1974, Poelt 1996 (GZU). 

Šar planina Mts., between Popova Šapka and Mt. Titov (Turčin), 1,600-2,200 m, 28 

July 1972, Nikolić et al. s.n. (BEO). Šar planina Mts., Rudoka Mts., Popova Šapka, 

2,000 m, 3 July 1963, Greuter s.n. (UPA); 1,700 m, 1 June 1971, Diklić s.n. (BEO). Šar 

planina Mts., Mt. Vakuf, 14 July 1969, Rudski s.n. (BEO; as P. leptoceras); 2,300 m, 

s.d., Pichler s.n. (BEO; as P. leptoceras). MONTENEGRO. Andrijevica: Kom 

Vasojevicki, ca. 1,200 m, July 1903, Rohlena s.n. (BP; as P. leptoceras). Kolašin: Komovi, 

1,950 m, 5 July 1964, Mayer s.n. (LJU); 2,000 m, 13 July 1973, Micevski s.n. (MKNH). 

Kućki Kom, 2,400 m, 4 August 1967, Toplak s.n. (LJU). Plav: Čakor, 2,000 m, 16 July 

1971, Me s.n. (LI). between Čakor and Starac, 14 July 1974, Teppner s.n. (LI). Devojački 

Krš, 1,900-2,300 m, 14 July 1933, Rechinger & Scheffer 974 (K; as P. leptoceras). 

Prokletije Mts., Bogićevica, 19 July 1933, Černjavski et al. s.n. (BEO; as P. leptoceras). 

Prokletije Mts., between Čakor pass and Starac, 1,849-2,426 m, 16 July 1967, 

Pachernegg s.n. (WU). ProkletijeMts., between Čakor Pass and Starac, NW of Starac, ca. 

2,140 m, 14 July 1974, Mayrhofer s.n. GZU-231090 (GZU); 2,320-2,426 m, 14 July 1974, 

Hafelner Ph1824 (GZU; as P. leptoceras). Prokletije Mts., Mt. Nedžinat, 2,200-2,450 m, 

15 July 1973, Nikolić et al. s.n. (BEO). Prokletije Mts., Starac, 2,100 m, 21 July 1960, 

Martinčič s.n. (LJU; as P. leptoceras); 2,300-2,426 m, 16 July 1967, Burri 21-1234 (LI); 

2,000 m, 12 July 1973, Micevski s.n. (MKNH); 2,320-2,426 m, 14 July 1974, Teppner s.n. 

(LI). Prokletije Mts., Mt. Visitor, 26 July 1933, Černjavski et al. s.n. (BEO; as P. 

leptoceras). Podgorica: between Vermoš and Širokar, ca. 1,750 m, 12 June 1914, Dörfler 

s.n. (WU). RUSSIA (P. balcanica subsp. pontica?). Karachay-Cherkessia: upper Aksaut 
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River, Kti-Teberda Canyon, Kurgashinchat ridge, 2,500 m, 16 August 1979, Gogina 579 

(MHA; as P. vulgaris). Mt. Dombay-Ulgen, Bu-Ul’gen Canyon, 23 July 1964, Togina s.n. 

(MHA; as P. vulgaris). Teberda, upper Azgek River, ca. 2 km below lake, 14 August 2006, 

Zernov & Onipchenko 5555 (MW; as P. vulgaris). near Teberda, near Chuchhurskoy 

Waterfall, 26 July 1965, Kach s.n. (MHA; as P. vulgaris). Teberda Reserve, Kluhorsky 

Pass, 9 July 1981, Sytin s.n. (MW; as P. vulgaris). SERBIA. Pirot: Balkan Mts. (Stara 

planina Mts.), Krvave Bare, 1,700 m, 4 July 1946, Grebenščikov s.n. (BEO; as P. 

leptoceras). TURKEY (P. balcanica subsp. pontica?). Adana: Bolkar Dağları (Bulgar Dağ), 

8,000 ft. (ca. 2,438 m), 3 July 1853, Kotschy s.n. (LE, UPS; as P. vulgaris). Artvin: 

Altıparmak, between Parhal and Altiparmak, 2,600 m, 27 July 1997, Khokhrjakov & 

Mazurenko s.n. (MHA, TUS; as P. balcanica subsp. pontica). Mt. Gül Dağı (Şavval 

Tepesi), Mağara yaylâ, 2,400 m, 6 July 1960, Stainton & Henderson 6032 (K; as P. 

balcanica subsp. pontica). Murgul, Alaca Dağ, W of Karagöl, 1,950 m, 19 June 1977, 

Düzenli 865 (E; as P. balcanica subsp. pontica). upper part of River Murgul, Kabaca, 900 

m, 5 July 1994, Khokhryakov et al. s.n. (MHA, MW; as P. balcanica subsp. pontica). 

Şavval Tepesi, Mağara yaylâ, 2,400 m, 6 July 1960, Stainton & Henderson 6032 (E; as P. 

balcanica subsp. pontica). Tiryal Dağı, 2,000-2,150 m, 26 July 2000, Öztürk s.n. (EGE; 

as P. balcanica subsp. pontica). Bursa: Bithynia, Mt. Olympi, 1,700 m, 31 May 1899, 

Bournmüller 5542 (K; as P. vulgaris f. olympica). Mt. Uludağ (Olympus), 1,700 m, 31 

May 1899, Bornmüller s.n. (WU); 5 July 1942, Heilbronn & Başarman s.n. (ISTF); 1,740 

m, 30 July 1945, Kasaplıgil s.n. (E; as P. balcanica subsp. pontica); ca. 2,000 m, 19 June 

1959, Hennipman et al. 2023 (K; as P. balcanica subsp. pontica); 8 July 1963, Regel s.n. 

(EGE); 1,800 m, 18 June 1965, Mathew & Tomlinson 4586 (K; as P. balcanica subsp. 

pontica); 2,250 m, 8 June 1978, Penev s.n. (SO; as P. vulgaris). Mt. Uludağ, E of hotel 

area, 2,000 m, 5 August 1993, Gemici 8362 (EGE). Mt. Uludağ, below hotel, 1,600-1,800 

m, 20 June 1956, Moore 7302 (E; as P. balcanica subsp. pontica). Mt. Uludağ, hotel 

complex, 1,950 m, July 1978, Polunin 15028 (E; as P. balcanica subsp. pontica). Mt. 

Uludağ, near peak, 1,950 m, 27 July 1984, Seçman et al. s.n. (EGE). Mt. Uludağ, Büyük 

Hotel, 29 July 1968, Pamukcuoğlu & Quezel s.n. (HUB; as P. balcanica subsp. pontica). 

Mt. Uludağ, Cennetkaya, August 1945, Başarman s.n. (ISTF). Mt. Uludağ, Kirazlı – 

Sarialan, 29 June 1944, Başarman s.n. (ISTF). Mt. Uludağ, Kırkpınar, 28 July 1917, 

Leick s.n. (ISTF). Mt. Uludağ, ca. 5 km E from Oteller area along mountain trail. 

40o05’36”N 29o10’22”E, ca. 2,150 m, 8 August 2014, Shimai s.n. (EGE, S, UPS; as P. 

balcanica subsp. pontica). Mt. Uludağ, Zirve, northern slope, 2,150 m, 9 August 1951, 

Demiriz s.n. (ISTF). Erzurum: Rize border, above Ovit Pass (40.624N 40.823E), 3,000 m, 

21 July 1986, Archibald 7932 (E; as P. balcanica subsp. pontica). Gümüşhane: 
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Karagvelldagh (Kara Dağ?), 22 July 1894, Freyn s.n. (E, LE, MANCH, WU; as P. 

balcanica subsp. pontica). İzmir (mislabelled?): Bergama, Akropolis Ruins, ca. 250 m, 25 

July 1984, Seçmen et al. s.n. (EGE; as P. balcanica subsp. pontica). Niğde: Bolkar Dağ 

Mts., W of summit of Medediz, 37o24’N 34o40’E, 2,500 m, 26 July 1984, Görk et al. 

23991 (EGE; as P. balcanica subsp. pontica). Rize: Çamlıhemşin, Amlakit Yalasi, 

2,200-2,720 m, 19 July 1974, Güner 1109 (HUB; as P. balcanica subsp. pontica). 

Çamlıhemşin, Mt. Verçnik (Verçembek dağı), Ortayayla, 2,400-2,850 m, 5 July 1981, 

Güner 3916 (HUB; as P. balcanica subsp. pontica). 33 km SE of İkizdere, 2,500 m, 1 

August 1978, Sorger 78-158-8 (LI; as P. balcanica subsp. pontica). İkizdere, Anzer, 

Derebaşı, 2,500-2,650 m, 11 July 1984, Güner & Vural s.n. (HUB; as P. balcanica subsp. 

pontica). İkizdere, Carankaya yäyla, 2,300 m, 26 August 1952, Davis & Dodds 20968 (K; 

as P. balcanica subsp. pontica). from İliça to Mt. Kaçkar Dağ, 8,500 ft. (ca. 2,591 m), 17 

June 1964, Watson 221 (K; as P. balcanica subsp. pontica). Mt. Kaçkar, Kavrun, 

2,000-2,200 m, 10 September 1980, Sorger 80-62-44 (LI; as P. balcanica subsp. pontica). 

Ovit, 18 August 1994, Khokhryakov & Mazurenko s.n. (MW; as P. balcanica subsp. 

pontica). Lazistan, near Cimil (Djimil), 2,000 m, July 1866, Balansa s.n. (K; as isotype of 

P. balcanica subsp. pontica). Sivrikaya, 11 June 1995, Khokhrin & Mazurenko s.n. 

(MHA; as P. balcanica subsp. pontica). Trabzon: Kuzey Anadolu Dağları (Pontic Mts.), 

9,000 ft. (ca. 2,743 m), 4 July 1960, Furse & Synge 883 (E; as P. balcanica subsp. 

pontica). Van: Güzelusu (Hoşap), Kepirdağı (Mt. Kepir Dağ), 2,700 m, 30 July 1954, 

Davis & Polunin 23,360b (E, K; as P. balcanica subsp. pontica). 

 

Pinguicula benedicta Barnhart 

CUBA. Guantánamo: Baracoa, Camorones, Orillas del Río Baez, 20o25.551’N 

74o37.320’W, 155 m, 8 March 2002, Gutiérrez et al. s.n. (JE; as isotype of P. bissei). 

Baracoa, near La Cueva, Río Baez, 22 June 2004, Shimai & Panfet s.n. (Nippon Dental 

Univ.; as P. bissei). Taco Bay, Minas de Iberia, 800 m, 7-8 December 1914, Ekman 3793 

(NY). Holguín: Cayo Fortuna, Río Toa, 21 April 1970, Bisse & Areces s.n. (JE; as P. 

jaraguana). Mina Iberia, 600-700 m, March 1968, Bisse & Köhler s.n. (JE; as P. 

infundibuliformis). trail, Camp La Barga to Camp San Benito, 23 February 1910, 

Shafer 4025 (HOLOTYPE?: A). Moa, La Melba, 26 February 1979, Bisse et al. s.n. (JE; 

as P. caryophyllacea). Moa, near La Melba, Río Jiguani, April 1968, Bisse & Köhler s.n. 

(JE; as P. infundibuliformis). Moa, banks of Río Limones, 400 m, 20 April 1981, Bisse et 

al. s.n. (JE); 20 April 1982, Bisse et al. s.n. (B; as isotype of P. caryophyllacea). Moa, 

Nuevo Mundo, 6 May 1973, Alvarez & Berazain 24330 (IEB). Moa, Río Yagrumaje, May 

1944, Clemente 3610 (A). between Moa and La Melba, 26 km, 26 March 2005, Zoglauer 
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s.n. (JE; as P. toldensis). Cuchillas de Moa, Alto de la Galinga, 800-1,000 m, 4 May 1980, 

Álvarez de Zayas et al. s.n. (JE; as P. toldensis). Cuchillas de Moa, between Alto de la 

Galinga and W side of Loma del Toldo, 800 m, 21 April 1981, Bisse et al. s.n. (JE; as P. 

toldensis). Cuchillas de Moa, Alto de la Galinga, Meseta del Toldo, 20o31.753’N 

74o54.530’W, 890 m, 23 March 2005, Gutiérrez et al. s.n. (JE; as holotype of P. toldensis). 

Cuchillas de Moa, between Revuelta de los Chinos and base of Pico del Toldo, 800-900 m, 

20 April 1985, Álvarez et al. s.n. (JE; as P. toldensis). Cuchillas de Moa, N of Pico del 

Toldo, 21 April 1985, Álvarez de Zayas et al. s.n. (JE; as P. toldensis). Sierra de Moa, 

600-900 m, 7 January 1969, Bisse & Lippold 11850 (JE; as P. toldensis). Santiago de 

Cuba: SW of Pico Cristal, 30 April 1985, Álvarez de Zayas et al. s.n. (JE; as P. lippoldii). 

Sierra Cristal, road between Los Moreiros (Batista) and La Zanja, April 1970, Bisse s.n. 

(JE; as P. lippoldii); 500-600 m, 26 February 1976, Bisse et al. s.n. (JE; as holotype of P. 

lippoldii); 26 November 1976, Bisse et al. 30754 (IEB). Mayarí Arriba, Segundo Frente, 

S of Loma el Gallego (N of Batista), 29 April 1985, Álvarez de Zayas et al. s.n. (JE; as P. 

lippoldii).  

 

Pinguicula caerulea Walter 

USA. Florida: Alachua Co.: Cross Creek, 19 March 1929, Bratley & West 253 (FLAS; as 

P. elatior). near Gainesville, 18 March 1933, Kea s.n. (FLAS). 5 mi. (ca. 8.1 km) W of 

Gainesville, 31 March 1951, Johnson s.n. (CHRB). Hawthorne, 6 March 1925, O’Neill 

s.n. (FLAS). Baker Co.: Sapp, 25 April 1940, West & Arnold s.n. (FLAS). 4.8 mi. (ca. 4.7 

km) NW of Waldo, along Co. Road 1475, 1.8 mi. (ca. 2.9 km) S of Florida Hwy 225, 150 ft. 

(ca. 46 m), 10 March 1992, Reveal et al. 7150 (MARY). Bradford Co.: Santa Fe River, S 

of Hampton, 15 May 1940, West & Arnold s.n. (FLAS). between Starke and Waldo, 

29o50.008’N 82o13.19’W, 2 April 2005, Hubbard 68 (FLAS). Brevard Co.: Rockledge, 26 

February 1895, Taylor s.n. (CONN; as P. elatior); 7 February 1937, Rhoads s.n. (FLAS). 

St. John’s River, near Titusville, 5 March 1930, Blanton 6457 (WIS; as P. elatior). Citrus 

Co.: Floral City, Druid Park, 9 April 1943, St. John s.n. (CHRB). Homosassa Springs, 31 

March 1939, Chrysler & Johnson 328 (CHRB). Collier Co.: Corkscrew Swamp Sanctuary, 

22 March 1971, Genelle & Fleming 522 (USF). E of Naples, 23 January 1938, St. John & 

Chrysler 2405 (CHRB). Columbia Co.: Lake City, 3 March 1892, Rolfs 735 (FLAS). 

Duval Co.: Baldwin, 6 April 1895, Canby s.n. (ARIZ; as P. elatior). near Jacksonville, 20 

March 1894, Curtiss s.n. (MSC, MU, NYS; as P. elatior); 25 March 1898, Curtiss 6118 

(CONN, FLAS, VT; as P. elatior); s.d., Curtiss 1827 (BP, P, VT; as P. elatior). 

Jacksonville, Road A1A, near Intracoastal Waterway, 16 May 1972, Boufford 5198 

(LEA). Flagler Co.: N of Andalusia, 18 April 1940, West & Arnold s.n. (FLAS). Gilchrist 
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Co.: ca 7 mi. (ca. 11.3 km) E of Trenton, FL 26, 30 March 1968, D’Arey 2388 (IJ). 

Hamilton Co.: near corner of Hamilton Co., 28 April 1962, Will s.n. (FLAS). S of Jasper, 

April 1940, Beardslee s.n. (MU). Hardee Co.: near Limestone, 17 April 1942, Kirk s.n. 

(FLAS). Highlands Co.: below Hicoria, 28 March 1937, Phillips 1826 (ARIZ). Highlands 

Hammock, Sebring, 3 May 1934, Vinten 98 (FLAS). Hillsborough Co.: USF Ecology Area, 

16 March 1983, Richardson 897 (USF). Indian River Co.: headwaters of St. John’s River, 

9 March 1956, Burnett s.n. (FLAS). Jefferson Co.: roadside on tramway between 

Girardeau’s Camp & Lamont, 15 March 1939, Exploration Party 1939 (FLAS). just E of 

Newport, U.S. 98, 16 April 1979, Kral s.n. (A, BKL). W side of Route 59, 5.35 mi. (ca. 8.6 

km) N of U.S. 98, S of Wacissa, 17 April 1988, Hill et al. 19165 (VT). Lafayette Co.: NW 

of Mayo, Rd. 5 A, 24 April 1941, Murrill s.n. (FLAS). Lake Co.: near Eustis, 1-15 April 

1894, Nash s.n. (E, P; as P. elatior). Hawkinsville (presently near junction of Rds. 42 and 

44), 27 March 1910, Hood 1227 (FLAS). Okahumpka, 1 April 1937, Goff s.n. (FLAS). 

Leon Co.: W of Tallahassee, 11 June 1938, Phillips 2121 (ARIZ). Levy Co.: 3.2 mi. (ca. 

5.2 km) SW of Bronson, along FL 24, 15 February 1965, Wiggins 19219 (FLAS). Otter 

Creek, 10 April 1934, West & Arnold s.n. (FLAS); 26 March 1936, West & Evers s.n. 

(FLAS). on Rt. 121, 3 mi. (ca. 4.8 km) N of jct. 19 and 98, 16 April 1984, Eckel & Zander 

s.n. (BUF). FL 24, Waccasassa River, 8.3 mi. (ca. 13.4 km), W of jct. US 98, adjacent to 

Devils Hammock, 1 May 2010, Lange 316 (FLAS). Madison Co.: 10 mi. (ca. 16.1 km) E of 

Monticello, 20 April 1958, Kral 6368 (USF). Manatee Co.: Bradenton (Bradentown), 11 

March 1901, Tracy 7561 (BM; as P. elatior). 8 mi. (ca. 12.9 km) E of Manatee, 18 March 

1936, Goff s.n. (FLAS). 5 mi. (ca. 8.1 km) N of Parrish, 23 April 1930, Moldenke 1054 

(BM). Marion Co.: Electra, Ocala Forest, along Route 464, 1.25 mi. (ca. 2km) S of hamlet, 

27 March 1956, Churchill s.n. (MSC). near Eureka, Route 316, 12 April 1981, Wible 336 

(KANA). Miami-Dade Co.: edge of Everglades, W of Miami, 7 March 1904, Bessey s.n. 

(MSC; as P. elatior). Nassau Co.: near Brumley Blvd., 30o45.03’N 81o45.26’W, 4 April 

2000, Rider 201 (FLAS). Callahan, 12 April 1937, Knight s.n. (FLAS). Okeechobee Co.: 3 

mi. (ca. 4.8 km) N of Okeechobee, 23 April 1946, West & West s.n. (FLAS). Orange Co.: 

Winter Park, 22 February 1931, Perkins s.n. (BUF; as P. elatior). Osceola Co.: 

Kissimmee, 5 March 1892, Bitting 738 (FLAS). Pinellas Co.: St. Petersburg, Sawgrass 

Lake, 25 March 1919, Hanmer 142-1 (CONN; as P. elatior). 4 mi. (ca. 6.4 km) E of 

Tarpon Springs, 27 March 1958, Cooley et al. 5861 (USF). Polk Co.: Ft. Meade, 25 

March 1951, Hood 4134 (FLAS). Sarasota Co.: E of Sarasota, 6 March 1941, Murrill s.n. 

(FLAS). Seminole Co.: Camp Howard, 21 March 1971, Scudder 0800 (FLAS). Longwood, 

11 March 1911, Flynn s.n. (VT; as P. elatior); 26 February 1931, Beardslee s.n. (MU; as P. 

elatior). Lake Monroe, March 1876, Garber s.n. (FLAS). Sanford (Mellonville), 1876, 
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Garber s.n. (BM; as P. elatior). St. Johns Co.: W of Cresent Beach, along Hwy 206, 20 

March 1967, Stott 889 (MSC). St. Augustine, March-April 1876, Reynolds s.n. (TI; as P. 

elatior); March 1902, Boynton s.n. (FLAS). E of Green Cove Springs, 15 April 1941, 

Wilmot & Murrill s.n. (FLAS). Sumter Co.: near Bushnell, 31 March 1939, Beardslee s.n. 

(MU). Taylor Co.: near Athena, 19 April 1958, Cooley s.n. (A). near Hampton Springs, 24 

April 1952, Hood 4467 (FLAS). Union Co.: SW of Raiford, 12 April 1940, Watson et al. 

s.n. (FLAS). Volusia Co.: N of Daytona, 14 March 1973, Countryman 2514 (VT; as P. 

pumila). Daytona Beach, 7 April 1906, Deam s.n. (CONN; as P. elatior). Lake Lindley, 21 

February 1938, Cleef s.n. (FLAS). 10 mi. (ca. 16.1 km) W of Ormond Beach, 27 March 

1973, Baltzell 4840 (FLAS); 1 March 1975, Clovis 2060 (WVA). Wakulla Co.: Lighthouse 

Road, St. Mark’s Refuge, 8 April 1968, Wooten 1915 (TI). near Newport, Route 98, 

March 1955, Lovett & Williams s.n. (JE). Newport, by U.S. 98, 5 mi. (ca. 8.1 km) from 

bridge over St. Marks River, 25 March 1993, Godfrey 84509 (TUS). near St. Marks, 

April 1843, Rugel s.n. (BM, OXF, S; as P. elatior). Georgia: Brantley Co.: along Georgia 

Hwy 121, 6 mi. (ca. 9.7 km) N of U.S. 23 at Race Pone, 7 mi. (ca. 11.3 km) S of U.S. 82 at 

Hoboken, ca. 200 ft. (ca. 61 m), 9 March 1992, Reveal et al. 7104 (MARY). Nahunta, 

Route 84, 14 April 1986, Sheviak & Sheviak 2774 (NYS). Bryan Co.: 11 mi. (ca. 17.7 km) 

SE of Richmond Hill, 29 March 1949, Moore & Lawrence 743 (BM, GZU). Bulloch Co.: 

Lotts Creek, GA 67, ca. 3 mi. (ca. 4.8 km) SE of Statesboro, 9 April 1996, Hill 27636 

(USF, VT). Camden Co.: Kingsland City Gulf station at I-95 & SR 40, 5 mi. (ca. 8.1 km) 

from Hwy, 24 March 1979, Baum & Wilson 316 (MARY). 10 mi. (ca. 16.1 km) N of St. 

Mary’s, 27 April 1930, O’Neill 6457a (WIS; as P. elatior). Charlton Co.: 3 mi. (ca. 4.8 km) 

N of Charlton Motel, Folkston, 14 March 1967, Stott 798 (FLAS, MSC). ca. 5 mi. (ca. 8.1 

km) N of Folkston, on Hwy 1, 5 April 1974, Rodgers et al. 74097 (FLAS). S of Folkston, 

Route 121, 6 April 1965, Hackett 232 (VT). near Folkston, along Route 23/121, near 

entrance road to Okefenokee Swamp Natl. Wildlife Refuge, 13 March 1983, Hill 12529 

(MARY, VT). N of Racepond, Route 1, 23 March 1975, Sullivan 177 (VT). E of St. George 

near St. Mary’s River, 6 April 1941, Duncan 3133 (FLAS). Chatham Co.: 12 SE of 

Richmond Hill, 18 mi. (ca. 29 km) S of Savannah, 6 April 1947, Lawrence s.n. (GZU). 

Clinch Co.: State Hwy 177, ca. 1 mi. (ca. 1.6 km) SW of entrance to Okeefenokee Natl. 

Wildlife Refuge, 21 March 1977, Ertter 2208 (MARY). near edge of Okeefenokee Swamp, 

Rt. 94, 3 mi. (ca. 4.8 km) NW of FL-GA boundary, 3 April 1961, Rossbach & Murphy 

2429 (TUS, WVA). Colquitt Co.: S of Bennett Road, just E of jct. Smith Road, S of 

Moultrie and NW of Autryville, 20 March 2001, Kral 90657 (BKL). Cook Co.: 3 mi. (ca. 

4.8 km) N of Cecil, 6 April 1961, Gillis 4306 (KYO, MSC). Echols Co.: 5.8 mi. (ca. 9.3 km) 

S of Mayday, 2.2 mi. (ca. 3.5 km) N of Statenville, 3 April 1965, Faircloth 1672 (E, FLAS, 
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MAK, MASS, MSC, MU, UNA, WVA). Effingham Co.: 19 mi. (30.6 km) W of Savannah, 

12 April 1947, Cronquist 4291 (A, FLAS). Glynn Co.: Brunswick, ca. 1 mi. (ca. 1.6 km) W 

of U.S. 17, along Fourth St., 25 April 1964, Williams s.n. (UNA). 5 mi. (ca. 8.1 km) W of 

Brunswick, 20 March 1948, Cronquist 4916 (FLAS). 2 mi. (ca. 3.2 km) N of Little Satilla 

River, Route 17, 4 February 1938, Correll & Correll 8764 (A). Lanier Co.: Route 37, ca. 7 

mi. (ca. 11.3 km) E of Lakeland, 4 April 1990, McNeilus 90-62 (MEXU). Liberty Co.: Fort 

Stewart Military Reservation, Training Area E3, 2 mi. (ca. 3 km) E of Long Co. lime, 25 

m, 14 April 1993, Moore et al. 1793 (FLAS). Loundes Co.: Naylor, edge of pond off route 

135, 0.6 km N of Echols Co. line, 2 May 1991, Churchill 91-058 (MSC). McIntosh Co.: 

Darien, 23 March 1973, Moldenke & Moldenke 26407 (AAU). Montgomery Co.: Vidalia, 

23 April 1904, Harper s.n. (E; as P. elatior). Telfair Co.: McRae, 13 September 1999, 

Davis 22 (MU; P. lutea?). Thomas Co.: Thomasville, 1899, leg. ign. s.n. (CHRB; as P. 

elatior). Tift Co.: between Tifton and Enigma, 21 March 1939, Woodroof & Jenkins s.n. 

(WVA). Ware Co.: Fort Mudge, 1 April 1948, Huttleston et al. 3713 (NYS). Wayne Co.: 

SW of Jesup, 10 April 1942, Duncan 4669 (ID). North Carolina: Brunswick Co.: near 

Southport, 13 May 1934, Oosting s.n. (MU). between Southport and Supply, 26 April 

1952, Godfrey 52272 (A). Carteret Co.: E side of Broad Creek, ca. 1/4 mi. (ca. 0.4 km) N 

of NC Route 24, 20 April 1956, Wood s.n. (A). Morehead City, 6.7 mi. (ca. 10.8 km) W of 

U.S. 70 on Route 24, 25 April 1975, Semple 1051 (MASS). New Hanover Co.: Military 

Cutoff, road between U.S. 17 and U.S. 74, toward Wrightsville Beach, 19 May 1973, 

Boufford 76432 (MASS). NE of Wilmington, 3 April 1939, Chrysler and Johnson 366 

(CHRB). Wilmington, 3 mi. (ca. 4.8 km) W of Inland Waterway, 6 April 1967, Plyler 1 

(FLAS). E of Wilmington, Old Military Cutoff (Co. Rd. 1409), 30 April 1968, Plyler et al. 

2 (BM, CHRB, E, MARY, MASS, MEXU, P, S, TUS, WVA). Wilmington, Silver Lake, 27 

April 1906, DeVries et al. s.n. (WU). Pender Co.: 2 mi. (ca. 3.2 km) N of Burgaw, Big 

Savanna, 4 June 1937, Chrysler 2310 (CHRB). 0.5 mi. (ca. 0.8 km) N of Burgaw, edge of 

Big Savanna, 4 May 1940, Radford & Stewart 213 (ID). between Maple Hill and Holly 

Ridge, NC Rd. 50, 8 September 1969, Kondo 787 (TNS). ca. 4 mi. (ca. 6.4 km) N of Watha, 

Conty Road 1315, 2 April 1973, Downs & Downs 13008 (ASS). county not specified: near 

Wilmington, end of April 1942, Wakeman-Bonne s.n. (P; as P. vulgaris). South Carolina: 

Berkeley Co.: ca. 4 mi. (ca. 6.4 km) NW of Moncks Corner, 8 May 1954, Channell 2786 

(A). Santee Canal, May y?, Ravenel s.n. (MASS; as P. elatior). Charleston Co.: Santee 

Coastal Reserve, Washo Reserve, 17 April 1993, Hill 24941 (USF). Dorchester Co.: 

Pregnall, 27 March 1907, Brainerd s.n. (VT). Summerville, 20 April 1890, Tavlor s.n. 

(MSC, MU; as P. elatior); April 1898, McKinley s.n. (CHRB; as P. elatior). Georgetown 

Co.: 4 mi. (ca. 6.4 km) S of Georgetown, 16 April 1971, Stone 1116 (FLAS). Jasper Co.: ca. 
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1 mi. (ca. 1.6 km) S of Hardeeville, W side of U.S. 17, 19 April 1970, Leonard & Snow 

3124 (ARIZ, MONTU). Hardeeville, Okeetee, 24 March 1974, Fauer s.n. (CHRB). 20 mi. 

(ca. 32.2 km) N of Savannah, 2 April 1939, Chrysler & Johnson 351 (CHRB). Misc. 

(state not specified): September y?, Baldwin s.n., ex Lambert (PH; as P. elatior). 

 

Pinguicula calderoniae Zamudio 

MEXICO. Querétaro: Municip. Landa, far N of Llano Chiquito, 2,060 m, 13 June 2000, 

Zamudio et al. 11421 (HOLOTYPE: IEB, ISOTYPES; IEB, TEX). San Luis Potosí: 

Municip. Xilitla, Llano del Conejo, 21o24’096”N 99o05’087”W, 2,200 m, 14 June 2000, 

Zamudio et al. 11431 (IEB).  

 

Pinguicula calyptrata Kunth 

COLOMBIA. Cauca: Cordillera Central, western slope, Cabeceras del Río Palo, ravine of 

Río López, Quebrada del Duende, 3,400-3,450 m, 3 December 1944, Cuatrecasas 18948 

(A; as P. antarctica, K-photo, MO, NY, US; as type of P. huilensis). Paramo de Guanacas, 

3,400 m, 9 November 1882, Lehmann 2037 (BM). Paramo de Moras, 3,800 m, October 

1882, Lehmann 2737 (BM). Popayán, Paramo de Guanacas, 3,000-3,600 m, January y?, 

Lehmann 6027 (K). ECUADOR. Azuay: Cajas, 02o46’S 79o14’W, 30 June 1999, Smeets & 

de Lind van Wijngaarden 436 (QCA). Area Nacional de Recreación Cajas, Sector 

Llaviuco, ca. 02o50’S 79o20’W, 3,250 m, 7 January 1991, León 2485 (QCA). Area 

Nacional de Recreación Cajas, between Lago Llaviuco (Laguna Llaviucu) via dirt road 

and main highway to Cuenca, 02o53’S 79o08’W, 3,100-3,200 m, 23 September 1995, 

Clark 1500 (AAU, K). Parque Nacional Cajas, Cuenca – Sayausí – Molleturo road, km 

28.9, around Laguna Patoquinuas, 02o46’56”S – 02o47’11”S 79o12’14”W – 79o12’26”W, 

3,700-3,870 m, 5 January 2000, Jørgensen et al. 1592 (K). Parque Nacional Cajas, 

Laguna Treadora, 3,800 m, 7 February 2004, Shimai s.n. (Nippon Dental Univ.). base of 

Valle de Cajas, near Dos Chorroeras hotel (Puente dos Chorrares), 3,400 m, 6 July 1996, 

León & Young 3566 (QCA; as P. involuta). Chiquintad – Labrado road, km 26.9, N side 

ending at the dam Presa Chanlud, 02o41’54”S – 02o40’57”S 79o01’48”W – 79o02’03”W, 

3,340-3,520 m, 9 January 2000, Jørgensen et al. 1769 (K). Cordillera Cordoncillo, El 

Quingueado, along road from Babes, 03o34’46.5”S 79o06’33.1”W, 3,170 m, 20 November 

2010, Sklenar & Zeisek 13039 (QCA). 15 km NW of Cuenca, E edge of Cajas Natl. Park, 

cloud forest above Río Mazán, 23 August 1986, Fleming 41 (K). road between Cuenca 

and Cajas, 02o49’S 78o08’W, 3,100 m, 20 November 1981, Madsen st al. 36633 (AAU, 

QCA). 68 km S of Cuenca, road between Cuenca and Loja, 03o22’S 79o12’W, 3,350 m, 19 

February 1985, Øllgaard et al. (AAU). 15 km W of Cuenca, road between Cuenca and 
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Molleturo, Las Cajas, 02o50’S 79o11’W, 3,400-3,600 m, 16 February 1987, Bohlin et al. 

1380 (QCA). road between Cuenca and Loja, 68 km from Cuenca, 03o22’S 79o12’W, 3,350 

m, 19 February 1985, Øllgaard et al. 57776 (UPS). NW of Cuenca, Río Machangara, 

3,000-3,100 m, 18 September 1967, Sparre 18627 (S). W of Cuenca, Río Matadero, 

10,000-10,500 ft. (ca. 3,048-3,200 m), 3 March 1943, Camp 2004 (S). 67 km S of Cuenca, 

Pan American Hwy, 03o18’S 79o08’W, 3,250 m, 4 May 1973, Holm-Nielsen 4995 (AAU, S). 

Cuenca, Parroquia Baños, Hacienda Yanasacha, 3,100 m, 4 August 1979, Boeke 2564 

(K). Cuenca, Quinuas, 3,600 m, 7 July 1947, Harling s.n. (S). Cuenca – Sayausi – 

Molleturo road, km 22.2, Hosteria Dos Chorreras, along the road S side of valley, 1.1 km 

above Hosteria, 02o46’46”S 79o10’30”W, 3,400-3,420 m, 6 January 2000, Jørgensen et al. 

1655 (K). 18-20 km W of Cuenca, near lake in the valley of Río Surucuchu, 9,800-10,300 

ft. (ca. 2,987-3,139 m), 16 July 1943, Camp 4163 (S). near Cuenca, Surucucho, 9,000 ft. 

(ca. 2,743 m), 1832, Jameson s.n. (E). between Cumbe and Oña, 03o20’S 79o10’W, 3,100 

m, 21 September 1987, Ramsay & Merrow-Smith 628 (K, QCA). road between Gima and 

Gualaquiza (under construction), km 23, around old trail to San Miguel de Cuyes, 

03o15’S 78o55’W, 3,300 m, 28 December 1990, Øllgaard et al. 98612 (AAU, QCA). N of 

Loja, km 85 on Pan American Hwy, 03o35’S 79o11’W, 2,850-2,950 m, 3 May 1973, 

Holm-Nielsen et al. 4766 (AAU, S). Eastern ascent to Páramo de Los Cajas, 3,600 m, 27 

January 1985, Andersson 21241 (QCA). dam ca. 26 km above Machangara, 02o41’S 

79o02’W, 3,350 m, 10 January 2000, Lægaard et al. 20977 (AAU, QCA). ca. 5 km NW of 

Sayausí, on road to Cajas, 02o50’S 79o07’W, ca. 3,000 m, 15 June 1979, Løjtnant & 

Molau 14854 (AAU, QCA). 10-15 km W of Sayausí (W of Cuenca), 3,200-3,400 m, 6 June 

1981, Balslev 1584 (QCA). Sayausíd, 3,100-3,300 m, 16 April 1969, Harling et al. (K). 

Páramo de Zapote Naida, near Cuenca – Limon road, 03o00’S 78o35’W, 3,400 m, 21 

September 1987, Ramsay & Merrow-Smith 684 (K). Carchi: S slope of Volcan Chiles, 

02o49’N 77o57’W?, 3,800 m, 21 October 1987, Ramsay & Merrow-Smith 913 (K). 13.6 km 

NE of El Angel, on road to Tulcán, 00o37’N 77o56’W?, 10 November 1988, Dorr & 

Barnett 6022 (AAU, K, QCA, S). road between El Angel and Tulcán, 17 km from El 

Angel, 00o40’N 77o52’W, 3,700 m, 28 May 1980, Balslev & Quintana 23921 (AAU). 

Páramo de El Angel, pass on road between El Angel and Tulcán, 00o41’N 78o54’W?, 

3,750-3,850 m, 15 May 1973, Holm-Nielsen et al. 5394 (AAU, S). Páramo de El Angel, 

road between El Angel and Tulcán, km 18, Páramo del Voladero, large lakes near the 

pass, 00o41’N 77o53’W, 3,650-3,750 m, 9 August 1990, Øllgaard & Øllgaard 98098 (AAU, 

QCA). Páramo de El Angel, Laguna Sur de El Voladero, 00o37’N 78o26’W?, 3,750 m, 

19-20 January 1983, Mena 068 (QCA); 18 December 1990, León 1099 (AAU, QCA). 

Páramo El Angel, 13 km N of El Angel, 00o38’N 77o53’W, 3,600 m, 29 December 1982, 
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Balslev & Vries 3626 (QCA). Páramo El Angel, Laguna orientes de El Voladero, 00o43’N 

77o53’W, 3,700-3,750 m, 26 January 1967, Sparre s.n. (S). Páramo El Angel, El Voladero, 

00o41’N 77o53’W, 3,700-3,750 m, 14 February 1992, Lægaard 101270 (AAU, QCA). 

Páramo El Angel, Laguna de El Voladero, 00o41’23”N 77o52’50”W, 3,680 m, 15 December 

1997, Terneus et al. 100 (QCA). Reserva Ecológia El Angel, Páramo de Frailejones, 

3,781 m, 20 July 2011, Valles & Chimbolema 360 (QCA); 3,625 m, 8 October 2011, 

Yunapanta & Chimbolema 127 (QCA). between El Pun and Tulcán, November 1952, 

Wibom s.n. (S). ca. 2 km E of Frailejón, between Cruce Cordillera on Pan American Hwy 

and El Carmelo, 00o42’N 77o40’W, 3,300 m, 10 April 1979, Løjtnant et al. 12126 (AAU). 

road between Tufiño and Maldonado, 25 km from Tufiño, Lagunas Verdes, 01o28’S 

79o13’W, 3,900-4,000 m, October 1994, Navarrete 759 (AAU). road between Tulcán and 

Maldonado, Aguas Hediondas, 00o48’20”N 77o53’04”W, 3,340 m, 19 September 2003, 

Blanco et al. 2467 (QCA). road between Tulcán and Maldonado, Cueva de Botas, 3,740 

m, 24 January 1977, Boeke 796 (QCA). Chimborazo: 15 km E of Also, 01o48’S 78o32’W, 

3,540 m, 16 June 1987, Ramsay & Merrow-Smith 7 (K, QCA). El Alter, NNW side of 

volcano, 01o41’S 78o24’W, 3,900-4,100 m, 18 August 1995, Sklenar & Kosteckova 1012 

(QCA). El Oro: 15 km air distance NE of Zaruma, 1-5 km NE of Tambillo, trail to Manú, 

03o35’S 79o31’W, 2,100-2,600 m, 21 February 1988, Molau & Eriksen 3131 (AAU). Loja: 

road between Amaluza and Palanda, W slope near pass, W of Laguna Chuquiragua, 

04o35’S 79o20’W, 3,100-3,400 m, 22 September 1976, Øllgaard & Balslev 9658 (AAU). 

Fierro Urco, 10 km S of Saraguro, 03o41’S 79o20’W, 3,400 m, 22 January 1989, Madsen 

66873 (AAU). Fierro Urco, road between Saraguro and Loja, km 12.4, turnoff towards 

Fierro Urco, km 23.8, 03o43’10”S 79o19’18”W, 3,840 m, 6 December 1994, Jøgrensen et al. 

1232 (K, QCA). Loja – Cuenca road, km 50, track to Fierro Urco, km 11.5, 03o41’S 

79o17’W, 3,600 m, 25 October 1996, Lewis & Lozano s.n. (AAU, K). road between Loja 

and Saraguro, Loma del Oro, 2,800 m, 23 August 1983, Jaramillo & Winnerakjold 5895 

(AAU, QCA). road between Loja and Zamora Chinchipe, El Tiro, 1 km E of provincial 

border, 04o00’S 79o10’W, 2,800-2,900 m, 8 February 2002, Romoleroux et al. 4070 (QCA). 

road between Pichig and Fierro Urco, km 10, 03o41’S 79o20’W, 3,000-3,500 m, 20 

January 1990, Madsen 86729 (QCA). road between San Lucas and Saraguro, km 9, turn 

off to Fierro Urcu, 11 km to the pass, 03o43’03”S 79o19’25”W, 3,630 m, 4 November 2000, 

Jørgensen et al. 2222 (K, QCA). S of Saraguro, Loma del Oro, 03o42’S 79o13’W, 

3,100-3,200 m, 4 August 1986, Jørgensen 61393 (AAU). SSW of Saraguro, ca. 5 km from 

Pichig on road to Fierro Urco, 03o42’S 79o18’W, 3,100-3,200 m, 12 February 1989, 

Øllgaard & Madsen 90497 (AAU). Saraguro – Tenta road, between Ciénaga Grande and 

Naríz del Diablo, 3,850-3,900 m, 18 September 1984, Jaramillo 7307 (QCA). locality not 
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specified, s.d., Humboldt & Bonpland 3319 (HOLOTYPE: P, ISOTYPE: P). 

Morona-Santiago: trail between Alao and Huamboya, La Magdalena, 01o47’S 78o24’W, 

3,550-3,700 m, 7 May 1982, Øllgaard et al. 38308 (AAU, QCA). Gualaceo – Limón road, 

km 28.5, E of pass, 03o01’S 78o37’W, 3,300 m, 27 December 1990, Jørgensen & Ulloa 

98568 (AAU). Napo: Acuacocha, NE of Laguna Acuacocha, 3,600 m, 30 December 1983, 

Jaramillo et al. 6257 (QCA). Cordillera de los Llanganates, SW of Cerro Crista del Gallo, 

above Laguna Encantada, 01o11’S 78o12’W, 3,720 m, 16 March 1983, Holm-Nielsen et al. 

41932 (AAU). Cordillera de los Llanganatis, SW of Laguna Encantada, 01o11’S 78o12’W, 

3,410 m, 14 March 1983, Holm-Nielsen et al. 41709 (AAU). Parque Nacional 

Llanganates, road from Valle de los Frailejones to Páramo de Souillas, 01o08’S 78o16’W, 

3,660 m, 15 November 1999, Narváez & Postgrad Group 526 (K). Parque Nacional 

Llanganates, Cerro Hermoso, Laguna Aucacocha, 3,750 m, 8 April 1969, Edwards 81 (K). 

Pichincha: NW slope of Volcán Atacazo, 00o21’15”S 78o37’54”W, 3,900-4,160 m, 1 

December 1985, Zak 761 (AAU, K, QCA). Quito, Volcán Cotopaxi, 13,000 ft. (3,962 m), 

December, y?, Jameson 563 (BM; as P. antarctica, E). 5 km from San Juan, N slope of 

Volcán Atacazo, 00o19’S 78o38’W, 2,750 m, 25 August 1980, Holm-Nielsen & Azanaza 

25083 (AAU, K). Sucumbíos: El Mirador, 3 km SW of Cocha Seco, 00o38’N 77o32’W, 

3,500-3,700 m, 2 March 1992, Gavilanes & Funk 872 (AAU, QCA). Tungurahua: 

Cordillera de Llanganates, near junction of Río Golpe and Río Sangarinas 

(Desaguadero), “Bajada de San Antonio”, 26 November 1939, Asplund s.n. (QCA, S). 

Parque Nacional Llanganates, Laguna de Soguillas, 01o08’S 78o16’W?, 3,700 m, 27 

November 1996, Clark & Fair 3500 (K). Parque Nacional Llanganates, between Páramo 

de Soguillas and Cerro Pan de Azúcar, 01o09’S 78o17’W?, 3,800 m, 13 October 1998, 

Homero Vargas et al. 2826 (K). Minza Grande, trail to paramo (Páramos de Minza?), 

3,800 m, 5 April 1939, Penland & Summers 331 (A). Volcán Tungurahua, around refuge, 

01o26’S 78o27’W, 3,800 m, 18-19 November 1983, Korning & Thomsen 47290 (AAU, 

QCA). 

 

Pinguicula casabitoana Jiménez 

DOMINICAN REPUBLIC. La Vega: Alto de Casabito, 1,400 m, 17 July 1955, Jiménez 

3029 (ISOTYPE: JE). Constanza, top of Loma La Vieja, 2,075 m, 7 November 1929, 

Ekman H14051 (K-photo ex-S, NY, S; as paratype of P. cladophila). Reserva Científica 

Ebano Verde, en la Loma Alto de Casabito, 1,350-1,400 m, 22 June 1992, Zanoni et al. 

46485 (FLAS). Loma de la Sal on road from Paso Bajito to summit of Loma de la Sal, 

1,450-1,500 m, 23 May 1986, Beaman et al. 564 (FLAS). Loma de la Sal, Jarabacoa, 

1,400 m, 17-18 June 1968, Liogier 11707 (NY). Monseñor Nouel: Bonao, Alto Casabito, 
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800 m, 12 May 1977, Alain & Liogier 26635 (JE). Peravia: “El Tepo” (La cima) de la 

Loma Rodríguez, 18o26’N 70o18’W, 1,320-1,510 m, 29 December 1983, Zanoni et al. 

28231 (S). Loma Valvacoa (Loma Barbacoa?), highest part of mountain, 18o27’N 70o20’W, 

1,775 m, 17 March 1993, Jiménez et al. 933 (MO). San Juan: Loma del Campanario, 

Ciénaga de la Culata, 1,700-2,000 m, 29 November 1969, Logier 6.J (A, NY). 

 

Pinguicula caussensis (Casper) Innangi, De Castro et Peruzzi 

FRANCE. Aveylon: Causse Noir, La Roque-S.te-Marguerite, 26 April & 15 June 1892, 

Coste s.n. (MANCH, P, WU; as P. longifolia); 800 m, 5 April 1893, Coste s.n. (P; as P. 

longifolia var. brevifolia); 800 m, 18 April 1893, Coste s.n. (BP, MANCH; as P. longifolia 

var. brevifolia). Causse Noir, Saint-Jean-du-Bruel, 800 m, 18 April 1893, Coste s.n. (BM, 

STR; as P. longifolia var. brevifolia). near Le Rozier, 400 m, 29 April 1962, Wraber s.n. 

(LJU; as P. longifolia subsp. caussensis). Millau, Gorges de la Dourbie, April-May 1904, 

Fourés s.n. (MANCH, P, UPS; as P. longifolia). Peyreleau, 14 May 1927, leg. ign. s.n. 

(PE). Lozère: Cévennes, Gorges du Tarn, 30 May 1929, Hafström s.n. (S; as P. longifolia). 

Gorges de la Jonte, Causse Noir, 31 May 1963, Contandriopoulos s.n. (MARS General 

herb.; as P. longifolia var. reichenbachiana). Les Vignes, 2 June 1928, leg. ign. s.n. (PE; 

as P. grandiflora); 400 m, 29 July 1997, Shimai s.n. (Nippon Dental Univ.; as P. 

longifolia subsp. caussensis). Meyrueis, 800 m, May 1911, Coste s.n. (P; as P. 

reichenbachiana); May & 29 June 1911, Coste s.n. (WU). Gorges du Tarn, June 1935, leg. 

ign. s.n. (P; as P. longifolia); 15 June 1935, leg. ign. s.n. (P; as P. longifolia). Gorges du 

Tarn, Le Rozier, 400 m, 27 June 1981, Cheek 90 (K). Gorges du Tarn, Sainte Enimie, 13 

April 1982, Dussaussois s.n. (JACA; as P. longifolia subsp. caussensis); s.d., Boivin s.n. 

(UPS; as P. longifolia). Gorges du Trèvezel, Cantobre, 550 m, May 1893, Coste s.n. (BM; 

as P. longifolia). Puy-de-Dôme: La Tour d’Auvergne, 7 June 1892, Paillarse s.n. (BM, P; 

as P. longifolia); 15 June 1894, Paillarse s.n. (P; as P. longifolia). near La Tour 

d’Auvergne, Peubret, 7 June 1892, Paillarse s.n. (BM; as P. longifolia).  

 

Pinguicula chilensis Clos 

ARGENTINA. Neuquén: Minas, N of Laguna Varvarco Campos, Cajón Benítez, Paso 

Puerta Vieja, 36o17’S 70o41’W, ca. 2,500 m, 1 February 1970, Boelcke et al. 14301 (BAA). 

Minas, Paso del Macho, 36o26’S 70o46’W, 2,280 m, 26 January 1970, Boelcke et al. 13936 

(BAA). Río Negro: Lago Frias, ca. 700 m, 11 January 1959, James 764 (BM). Parque 

Nacional Nahuel Huapi, Cumbre, Cerro Rigi, 11 February 1952, Boelcke & Correa 5445 

(BAA). Parque Nacional Nahuel Huapi, Paso de los Nubes, 14 January 1952, Boelcke & 

Correa 5573 (BAA). Parque Nacional Nahuel Huapi, Subida, Cerro Granito, 22 January 
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1952, Boelcke & Correa 5917 (BAA). Misc. (province not specified): Parque Nacional de 

Nahuel Huapi, 29 December 1938, Hunnewell 16.146 (A). CHILE. IX (La Araucanía): 

Volcán Llaima, 1,200 m, 30 January 1930, Gunckel 12204 (S); 38o42’S 71o44’W, 4 

January 1943, Gunckel 10561 (JE). X (Los Lagos): Osorno, Puyehue Natl. Park, near 

Lago Toro, 800 m, 16 February 2004, Shimai s.n. (Nippon Dental Univ.); cultivated 

material vouchered on 5 December 2005 (originally collected at the locality on 16 

February 2004 by Shimai), Shimai s.n. (Nippon Dental Univ.). Palena, Huinay, Cerro la 

Cruz, 42o22’46”S 72o22’46”W, 881 m, 16 March 2009, Rosas 6346 (K). XIV (Los Ríos): 

Corral, near Daglipulli (La Unión), January 1835, Gay 169 (ISOTYPE: P). Cordillera 

Pelada, La Unión, Hueicolla, ca. 750 m, 22 February 1986, Hellwig 4890a (JE). Valdivia, 

19 May 1875, Reed s.n. (BM). Valdivia, Monumento Natural Alerce Costero, 1 km S of 

Altos de Mirador, 40o11’S 73o26’W, 940 m, 5 February 1988, Gardner & Knees 4071 (E). 

      

Pinguicula clivorum Standley et Steyermark 

GUATEMALA. Huehuetenango: upper reaches of a barranco above San Juan Ixcoy, 

Sierra de los Cuchumatanes, 2,400 m, 4 August 1942, Steyermark 50061 (HOLOTYPE: 

F, K-photo ex-F). MEXICO. Chiapas: Municip. La Grandeza, 10 km E of El Porvenir, 

along road from Huixtla to Siltepec, 2,900 m, 18 January 1973, Breedlove & Smith 

31833 (MEXU; as holotype of P. barbata, MO; as P. lilacina). 

 

Pinguicula colimensis McVaugh et Mickel 

MEXICO. Colima: 10-11 mi. (ca. 16-18 km) SSW of Colima, mountain summit near the 

pass, ca. 500 m, 18 July 1957, McVaugh 15534 (HOLOTYPE: MICH). 17 km S of Colima, 

road to Tecmán, 350 m, 22 June 1982, Rzedowski 37805 (ENCB, IEB, MEXU). road to 

Ixtlahuacan and road to Colima on left, near La Salada, 19o03.68’N 103o46.89’W, 240 m, 

29 December 1995, Glass & Mendoza 8909 (IEB).  

 

Pinguicula conzattii Zamudio et van Marm 

MEXICO. Oaxaca: Municip. Santiago Nuyoo, ca. 30 km S along dirt road from Hwy 125, 

just descending to Santiago Nuyoo, 17o02.413’N 97o45.517’W, ca 2,715 m, 13 December 

2003, Rivadavia s.n. (MEXU). Municip. Santo Tomás Ocotepec, ca. 10 km NE of 

Santiago Nuyoó, around Cueva de la Hoya, 2,400 m, 20 November 1998, Zamudio & 

Ocampo 10933 (HOLOTYPE: IEB, ISOTYPES: IEB, MEXU). 

 

Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

FRANCE. Corsica Isl.: Bastélica, Mt. Renoso, 16 June 1878, Reverchon s.n. (BP, GZU, K, 
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LE, P, WU). Calacuccia, between Lozzi and Bergerie de Bicharella, 23 May 1965, Jonsell 

1415 (UPS). Monte Cinto, between Lozzi and Bergerie de Bicharella, 23 May 1965, 

Jonsell 1416 (UPS). Coscione, s.d., Forestier s.n. (P; as P. orthceras). Col de Cuccavera, 

250 m SE of pass, 1,450 m, 11 June 1987, Gauthier 87-008 (QFA). Ghisoni, Col de Sorba, 

21 June 1898, Rotgès s.n. (P; as P. grandiflora). Nicolo (Niolo?), 19 June 1885, 

Reverchon s.n. (BP, BVS, JE, LE, MHA, S, SO, WU). Lac de Nino, 7 August 1930, Segret 

s.n. (P). Mt. Nino (Lac de Nino?), 23 June 1885, Reverchon s.n. (BM, BP, BVS, E, GZU, 

LE, LISU, NMW, P, S, UPS, WU). Monte d’Oro, 12 July 1879, leg. ign. s.n. (MARS 

General herb.); s.d., Jordan s.n. (UPS). Monte d’Oro, Cascade des Anglais, 22 May 1968, 

Keraudren 23722 (P). Pont du Golo, Albertacce, 11 May 1958, Gavelle s.n. (TL; as P. 

crosica var. grandiflora). Monte Renoso, 16 June 1878, Reverchon 106 (BM, E, LI, 

MANCH, UPS). Monte Renoso, Pozzi, 17 June & 24 July 1858, Reveliere s.n. (BM); 20 

July 1914, Burdon s.n. (BM); 29 June 1917, Forsyth-Major H291-23 (K). Restonica, Lac 

de Melo, 1,700 m, 26 July 1910, Gysperger s.n. (BM, LE, VT); 19 July 1981, Vitek s.n. 

(LI, WU); 14 June 1997, Foley s.n. (E); 1,740 m, 29 May 2006, Wähnert & Thiv 4142 

(STU). Gorges de la Restonica, ca. 300 m above Bie de Grotelle, along Restonica River, 

1,400 m, 30 July 1996, Shimai s.n. (Nippon Dental Univ.). Mt. Rotondo, 1,900 m, 10 July 

1880, Levier s.n. (BEI, BP, GZU, WU); 18 August 1917, Forsyth-Major H292-23 (K); 

1,400 m, 9 June 1965, Metlesies s.n. (JE). Mt. Rotondo, Lac de l’Orienté, 10 August 1872, 

leg. ign. s.n. (UPS); 2,250 m, 16 July 1999, Arnstadt s.n. (JE). Cirque de Trimbolacciu, 

12 June 1997, Foley 1137 (E). Col de Verde, June 1933, leg. ign. s.n. (P). Col de Vergio, 

1,400m, 30 May 1904, Burnat et. al. s.n. (P); May 1931, Meebold s.n. (K); 1 August 1954, 

Shennikov & Stankov s.n. (LE); 1,450 m, June 1967, Gorter & Pelkwijk 179 (KYO; as P. 

grandiflora). Col de Vizzavona, Cascade des Anglais, 25 June 1950, Contandriopoulos 

s.n. (MARS General herb.). locality not specified, 1821, Salzamann s.n. (G-DC; as P. 

longifolia); 1823, Thomas s.n. (G-DC; as P. grandiflora); 1823, Thomas s.n. (G-DC; as P. 

leptoceras); 1844, Bernard s.n. (HOLOTYPE?: G-DC).  

 

Pinguicula crassifolia Zamudio 

MEXICO. Hidalgo: Municip. El Chico, Cortinas de la Bruja, 1.5 km S of Mineral del 

Chico, 2,850 m, 20 March 1988, Barrios & Medina 3425 (ENCB, IEB, S). Municip. El 

Chico, Diego Mateo, 2,800 m, 4 February 1989, Hernández 345 (S; as P. macrophylla). 

Municip. El Chico, Parque Nacional El Chico, Las Ventanas, 3,000 m, 11 April 1976, 

Medina 1316 (ISOTYPES: IEB, MEXU); 2,950 m, 17 April 1983, Medina 2382 (ENCB); 

27 April 1986, Zamudio 3875 (IEB); 24 May 1987, Zamudio 5226 (ENCB, IEB, MEXU); 

20o10.611’N 98o42.360’W, ca. 2,900 m, 27 September 2003, Rivadavia et al. 1783 
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(MEXU); 20o11.258’N 98o44.125’W, 2,990 m, 1 January 2016, Shimai s.n. (TNS). 

Municip. El Chico, Parque Nacional El Chico, Presa Jaramillo, 2,900 m, 13 February 

1988, Hernández 118 (ENCB). Municip. Mineral del Chico, Parque Nacional El Chico, 3 

km NW of Puebro Nuevo, 2,900 m, 22 April 1984, Abisaí et al. s.n. (IEB).   

 

Pinguicula crenatiloba DC. 

COSTA RICA. San José: S of San Ignacio, valley of Río Candelaria, Acota, along dirt 

raod across Río Caldelia from road to Parrita, 09o46’04”N 84o10’55”W, 1,029 m, 27 

September 2006, Crow et al. 10000 (herb. Crow, NHA-photo). EL SALVADOR. 

Chalatenango: San Francisco del Túnel, 1,100 m, 25 September 1958, Montalvo 2517a 

(JE). Santa Ana: ca. 7 km N of Candelaria de La Frontera, summit of Cerro El Yupe, 

14o08’N 89o40’11”W, 1,500 m, 20 December 1995, Linares & Martínez 3134 (EAP, 

MEXU). ca. 3 km NW of Candelaria de La Frontera, Cerro El Yupe, 14o08’N 89o40’W, 

900 m, 6 October 1996, Linares 3696 (EAP, MEXU). SW of Candelaria de La Frontera, 

Cacerio La Criba, A.N.P. La Magdalena, Sector La Criba, 14o06’03”N 89o40’53”W, 1,057 

m, 24 October 2012, Rodríguez & Barrera 3712 (LAGU). GUATEMALA. Chiquimula: 

between Atulapa and Guatemala-Honduras border, 900 m, 9 December 1969, Molina & 

Molina 25288 (BM, EAP). Jalapa (Santa Rosa?): Lago Ayarza, 2,682 m, September 1892, 

Heyde & Lux 3822 (K). HONDURAS. Comayagua: mountains ca. 8 km W of 

Siguatepeque, Barranco El Socorro, 1,500 m, 29 September-5 October 1951, Williams & 

Williams 18375 (EAP). El Paraíso: ca. 5 km W of Guinope, 1,400 m, 13 October 1946, 

Williams & Molina 10590 (EAP). road to Guinope, Cuesta Galeras, 1,400 m, 24 

November 1970, Moulina 25915 (EAP). Las Casitas, 1,400-1,500 m, 25 October 1951, 

Standley 29041 (EAP). along road to Manzaragua, 1,400 m, 24 November 1966, Molina 

18763 (A, BM, EAP). near San Lucas, 1,350 m, 22 September 1968, Molina & Molina 

22695 (EAP). above Siguatepeque, Coconita Pass, 1,550 m, 27 December 1952, Williams 

& Williams 18698 (EAP). Sierra de la Villa Santa, above Río California, 840 m, 4 

September 1946, Williams & Molina 10476 (EAP). near top of Yuscarán, 1,450 m, 5 

November 1951, Standley 29306 (EAP). Francisco Morazán: Cerro Uyuca, 1,238 m, 9 

September 1943, Rodoriguez 712 (EAP); 1,700 m, 23 October 1946, Williams & Molina 

10717 (EAP); 5,000 ft. (ca. 1,524 m), 5 December 1946, Allen et al. 3900 (EAP); 1,650 m, 

23 November 1958, Hawkes et al. 2015 (EAP, S); 19 August 1973, Clewell 4354 (EAP). 

Cerro Uyuca, between Carretera and La Labranza, above El Jicarito, 1,650 m, 10 

September 1951, Standley 28748 (EAP). Cerro de Uyuca, trail between Hoya Grande 

and Valle Encantado, 1,400-1,500 m, 2 December 1948, Standley 15292 (EAP). Cerro 

Uyuca, Las Flores, 1,600 m, 21 November 1950, Standley 27673 (EAP). Cerro de Uyuca, 
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trail from Las Flores to La Labranza, 1,550 m, October-December 1948, Standley 15675 

(EAP); 1,500-1,575 m, 9 November 1950, Standley 27369 (EAP). Cerro Uyuca, N of 

Zamorano, towards Tegucigalpa, 1,650 m, 23 November 1958, Hawkes et al. 2015 (K). 

Mt. Uyuca, near Las Flores, Drainage of Río Yeguare, 14oN 87oW, 1,600 m, 20 October 

1948, Molina 1260 (EAP); 22 October 1948, Molina 1310 (EAP). Ocotepeque: Cordillera 

Merendón, El Moral, 1,600 m, 27 August 1968, Molina 22280 (BM, EAP, JE, S). 

Olancho: 20 km NW of Campamento, Montaña La Bellota, 1,000 m, 22 November 1963, 

Molina 13451 (EAP). Misc. (department not specified): Department borders of Cortés, 

Comayagua, and Yoro, El Cajón, 1981, Standley 2195 (EAP). MEXICO. Chiapas: 

Municip. Angel Albino Corzo, Monte Cristo, 28 km from Jaltenango, 1,050 m, October 

1996, Beutelspacher & Ibarra s.n. (IEB). Municip. Ángel Albino Corzo, between Finca 

Cuxtepeque (15o43’50”N 92o57’57”W) and Finca Cabañas, 1,100 m, 5 November 1988, 

Breedlove & Daniel 71094 (MEXU). Municip. La Grandeza, to Ametenango from El 

Porvenir – La Grandeza road, 15o27.314’N 92o13.218’W, ca. 2,680 m, 6 April 2004, 

Rivadavia et al. 1842 (MEXU). Guerrero: road between Acahuizotla and Chilpancingo, 

near Acahuizotla, beside stream N of Hwy, km 303-304, 17 October 1959, Moore 8122 

(MEXU). Municip. Chilpancingo, 5 km W of El Ocotito, road to Jaleaca, 700 m, 24 

November 1983, Martínez & Barrie 5736 (MEXU). 1.5 mi. (ca. 2.4 km) W of logging road 

off Hwy 95 (Acapulco – Iguala road), 0.2 mi. (ca. 0.3 km) S of km 24 marker, 18.7 mi. (ca. 

30.1 km) S of Chilpancingo, ca 4,100 ft. (ca. 1,250 m), 24 October 1975, Peterson et al. 

320 (MEXU). Jalisco: Río Blanco, June-October 1886, Palmer 570 (K, LE, UPS). 

Municip. Cocula, N of Los Cuartos, 20o16’42.3”N 103o56’23.1”W, 1,679 m, 21 September 

2014, Hernández-Cárdenas & Dominguez 1962 (IEB). Municip. Guachinango, 27 km 

WSW of Ameca, road to Los Volcanes and Talpa de Allende, ca. 1,520 m, 3 October 1982, 

Hernández et al. 1293 (MEXU). near Guadalajara, 8 October 1889, Pringle s.n. (BM, K, 

LE, MANCH, MASS, MEXU, UPS, VT, WU). La Primavera, Fraccionamiento Pinar de 

la Venta, 3 October 1999, Nogueira s.n. (IEB). road between Puerto Vallarta and El 

Tuito, 11 km towerd to Mina de Zimapan, 1,130 m, 12 October 1986, Zamudio & 

Guevara 4814 (IEB). Sierra del San Esteban, 5,700 ft. (ca. 1,737 m), 28 September 1908, 

Barnes & Land s.n. (K). Municip. Talpa de Allende, 8.8 km (3.9 km air distance) SE of 

Los Lobos, on road to Cuale, 20o25’48”N 105o04’58.5”W, 1,150 m, 12 November 2009, 

Carrillo-Reyes et al. 5873 (IEB). Municip. Talpa de Allende, 20 km S of Talpa de Allende, 

1,500-1,600 m, 4 October 1982, Hernández et al. 9069 (MEXU). Municip. Talpa de 

Allende, 3.8 km SE of Talpa – La Cuesta, road to La Cumbre de Guadalupe (ca. 7 km air 

distance NW of La Cumbre de Guadalupe), 20o12’57.5”N 104o45’33.8”W, 1,770 m, 13 

November 2009, Carrillo-Reyes et al. 5894 (IEB). Tequila, August-September 1886, 
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Palmer 570 (MEXU). México: Municip. Tejupilco de Hidalgo, road between 

Temascaltepec and Tejupilco, above Río Chilero, 1,700 m, 20 October 1988, López et al. 

792 (IEB). Municip. Tejupilco de Hidalgo, Hwy 134, between Temascaltepec and 

Tejupilco, bridge over Río Chilero, 18o59.023’N 100o03.956’W, ca. 1,655 m, 7 December 

2003, Rivadavia & Resendiz 1823 (MEXU). Temascaltepec, Rincón del Carmen, 29 

October 1935, Hinton et al. 8609 (K). Michoacán: Municip. Ario de Rosales, El Cangrejo, 

22 October 1991, Zamudio & Ruiz 8311 (IEB). 25 km SW of Arteage, road to Las 

Hembrillas, 900 m, 30 November 1968, Rzedowski 26636 (ENCB, MEXU). Municip. La 

Huacana, Sierra Las Cruces, WSW of Los Ranchos, N of Cerro Grande, 18o40’45”N 

102o05’00”W, 1,200 m, 27 October 2007, Steinmann 5994 (IEB). S of Morelia, N of Loma 

de Santa María, 2,000 m, 9 October 1993, Zamudio & Pérez 9246 (IEB). Pátzcuaro, NW 

slope of Cerro Blanco, 2,180 m, 30 October 1995, Zamudio 9564 (IEB); 2,200 m, 1 

November 1996, Zamudio 10151 (IEB). Municip. Uruapan, 2 km N of Caltzontzin, 1,700 

m, 2 November 1991, Pérez & Zamudio 2614 (IEB). Nayarit: 32 mi. (ca. 51.5 km) SE of 

Tepic, Mex. Hwy 15, 2,800 ft. (ca. 853 m), 11 October 1962, Weber & Charette 11,809 

(VT). Municip. Tepic, 10 km to El Cuarenteño from Tepic – Miramar road, 1,300 m, 10 

October 1988, González 662 (MEXU). Municip. Tepic, N of Tepic, near Jauja, El Salto, 

920 m, 29 September 1988, Rosa et al. 647 (IEB, MEXU). Municip. Tepic, 14 km N of 

Tepic, La Escondida, 21o35’N 104o55’W, 740 m, 24 October 1993, Campos-Villanueva et 

al. 5030 (IEB). Oaxaca: San Felipe Usila, to Sentiago Tlatepusco, 24 September 1990, 

Ismael 15440 (MEXU). Municip. San Juan Cotzocón, 700 m S of junction to Santa María 

Matamoros, 17o14’53.6”N 95o43’50.4”W, 615 m, 29 January 2009, Salas & Sánchez 6602 

(IEB). Municip. Santa María Chimalapa, 5 km S of Santa María Chimalapa, path to La 

Gloria, 16o52’N 94o40’W, 350 m, 14 December 1984, Hernández 691 (IEB, MEXU). 

Santiago Lachiguiri, 6 December 1955, Mac Dougall s.n. (MEXU). Municip. Santiago 

Lachiguiri, ca. 6 km N of Crucero Buenavista, to Arroyo Oscuro-Buenavista, 16o48’N 

95o30’W, 25 January 1992, Campos 4293 (MEXU). Municip. Santiago Textitlán, below 

Llano Lumbre, 16o41’04.8”N 97o15’35.9”W, 1,864 m, 15 September 2006, Zarate 500 

(EEB). locality not specified, Cordillera, 2,000 ft. (ca. 610 m), 1840, Galeotti 861 (K; as P. 

nana); on Pacific Coast, Cordillera, 1840, Galeotti 861 (LE; as P. nana). Sinaloa: dirt 

road between Rosario and Plomosas, ca. 2.2 mi. (ca. 3.5 km) E of La Rastra, 8 October 

1975, Reveal & Harley 4067 (K, MEXU). Sonora: E of Santa Barbara, below Cerro 

Agujudo, 1,400 m, 27o07’N 108o42.4’W, 5 October 1990, Jenkins & Martin 90-291 (ARIZ, 

IEB). PANAMA. Chiriquí: 3 mi. (ca. 4.8 km) N of Boquete, 3,300-4,200 ft. (ca. 

1,006-1,280 m), 12-13 December 1966, Lewis et al. 327 (MO). trail from San Felix to 

Cerro Flor (Cerro Flores?), 100-850 m, 13-14 August 1939, Allen 1923 (MO). Coclé: near 
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El Valle, 800-1,000 m, 5 September 1938, Allen 754 (A, MO). Ngöbe Buglé: Nole Duima, 

1,400 m, 22 November 2011, Ibáñez 7628 AI (MO). Panamá: Cerro Campana, 24 

December 1973, Dressler 4515 (K). Cerro Campana, S of radio tower, 10 November 1978, 

Hammel 5560 (MO). Veraguas: Río San Juan, 15 December 1973, Correa et al. 1941 (K). 

 

Pinguicula crystallina Smith 

CYPRUS. Amiandos Mine, 4,000 ft. (ca. 1,219 m), 16 July 1940, Davis 1888K (E); 5,900 

ft. (ca. 1,798 m), 30 April 1962, Meikle 2775 (K). Camandriae (Comandriae?), 1787, 

Bauer s.n. (TYPE: BM; status unknown). Kyros Potamos River, 3,900 ft. (ca. 1,189 m), 

11 April 1937, Kennedy 864 (K); 3,900 ft. (ca. 1,189 m), 12 May 1937, Kennedy 864 (SO); 

3,900 ft. (ca. 1,189 m), 30 August 1937, Kennedy 864 (SO); 3,700 ft. (ca. 1,128 m), 10 

April 1941, Davis 3155 (E, K). Kyros Potamos River, Caledonian Falls, 4,400 ft. (ca. 

1,341 m), 20 June 1937, Kennedy 865 (K). Livadia, April 1930, Druce s.n. (K). near 

Panagia (Panaia), 29 June 1880, Sintenis & Rigo s.n. (E, LE). between Panagia (Panaia) 

and Tróodos, 29 June 1880, Sintenis & Rigo s.n. (MANCH). between Platania and 

Kakopetria, below turning to Spilia, 2,500-3,000 ft. (ca. 762-914 m), 24 April 1941, 

Davis 3206 (K). above Plátres, 3,700 ft. (ca. 1,128 m), 3 April 1960, Macdonald s.n. (K). 

below Plátres, Kyros Potamos, below “Swimming Pool”, 6 March 1941?, Krupko s.n. 

(WA). Prodromo (Prodromos?), 19 May 1862, Kotschy s.n. (BP, K, LE, PAD). Prodromos, 

4,500 ft. (ca. 1,372 m), 9 September 1955, Atherton 596 (K). above Prodromos, ca. 5,000 

ft. (ca. 1,524 m), April 1928, Druce & Chapple s.n. (OXF). near Prodromos, 4,580 ft. (ca. 

1,396 m), June 1902?, leg. ign. s.n. (BEI). near Trikoukia, Prodromos, 4,600 ft. (ca. 1,402 

m), Casey 831 (K). Tróodos, 20 June 1880, Sintenis & Rigo 741 (WU); 29 June 1880, 

Sintenis & Rigo s.n. (BP, K, P). Tróodos, under waterfall, 4,500 ft. (ca. 1,372 m), s.d., leg. 

ign. s.n. (BEI). Tróodos, head of Ayios Valley, July 1900, Lascelles & Lascelles s.n. (K). 

Troodos, Caledonian Falls, June 1895, Vandillingen s.n. (BEI); June 1895, leg. ign. s.n. 

(E). Tróodos Mts., ca. 4 km S of Kakopetria, Argaki ton Pikromiloudhion, ca. 1,000 m, 4 

June 1998, Shimai s.n. (Nippon Dental Univ.); 34o57.744’N 32o53.382’E, 1,049 m, 16 

August 2015, Shimai s.n. (LE, MKNH, TNS, UPS). TURKEY. Adana: Karisalı, 

Karasantı, 22 June 1970, Quezel s.n. (HUB). Antalya: Alanya, Sarıveliler’den, ca. 

36°43'58"N 032°28'06"E, 4 July 2011, Dönmez 17828 (HUB). Burdur: ca. 5 km E of 

Güney, 1,200-1,300 m, 17 June 1998, Shimai s.n. (Nippon Dental Univ.; as P. hirtiflora); 

37o29.050’N 29o36.830’E, 1,294 m, 5 August 2014, Shimai s.n. (EGE, S, UPS). between 

Yeşilova and Denizli, 4 mi. (ca. 6.4 km) from Yeşilova, by Salda Gölü Lake, 1,100 m, 1 

June 1962, Dudley 35316 (E, K). Yeşilova, Salda Gölü Lake, 13 October 1946, Kosswing 

s.n. (ISTF; as P. vulgaris). Denizli: Akdağ, near Babadağ, 1,200-1,900 m, 16 August 
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1993, Vašák s.n. (LI). Babadağ, 30 September 1950, Attila s.n. (ISTF; as P. vulgaris). 

Babadağ, Yeşilköy, 750 m, 6 August 1997, Oluk 1781 (EGE). Mt. Boz Dağ, above Abbas, 

1,300-1,400 m, 14 July 1947, Davis 13308 (E, K). near Denizli, Mt. Honaz Dağı, 5,400 ft. 

(ca. 1,646 m), 23 May 1969, Barclay 1582 (K). Honaz, Mt. Honazdağı, 17 km, road to 

peak, 1,250 m, 23 May 1972, Oğuz et al. s.n. (EGE). Hatay: ca. 40 km SW of İskenderun, 

E of Konacık, Mt. Kızıl Dağı, 20 June 1998, Shimai s.n. (Nippon Dental Univ.; as P. 

hirtiflora). Isparta: Eğrdir, between Pazarköy and Ayvalı, ca. 1,200 m, 6 August 1974, 

Peşmen & Güner s.n. (HUB; as P. hirtiflora). Pazarköy, ca. 1,100 m, 5 June 1975, 

Peşmen & Güner 2068 (HUB; as P. hirtiflora). Kütahya: Gediz, Mt. Murat Dağı, 

Hamam-İkizce, 1,450 m, 21 June 1978, Çırpıcı s.n. (ISTF); 30 October 1976, Çırpıcı s.n. 

(ISTF). Mt. Murat Dağı, Kesik Sögüt, 1,200 m, 5 July 1962, Davis & Coode 36719 (E, K). 

Muğla: Mt. Çiçekbaba Tepe (Mt. Sandras Dağ), 4,700 ft. (ca. 1,433 m), 22 July 1947, 

Davis 13622 (K). Mt. Çiçekbaba Tepe (Mt. Sandras Dağ), near Ağla, 37o02’N 28o47’E, 24 

August 1996, Pavlov et al. T96-316 (MW). Mt. Çiçekbaba Tepe (Mt. Sandras Dağ), 

Gökçeova, 1,600 m, 23 July 1947, Davis 13610 (E, K); 1,900 m (1,700 m?), 23 July 1947, 

Davis 13508 (K). Kartal Gölü, 6,000 ft. (ca. 1,829 m), 25 July 1989, McClintock s.n. (E; 

as P. balcanica subsp. pontica). Köykağiz, Ağla, Danaderesi, 1,500 m, 5 November 1991, 

Güner & Vural s.n. (GAZI, HUB); 1,400 m, 5 November 1991, Güner et al. s.n. (GAZI). 

Marmaris, ca. 800 m NE of Marmaris Bus Terminal, 36o52.133’N 28o16.986’E, 87 m, 25 

December 2014, Shimai s.n. (LE, S, UPS). near Marmaris, 100-200 m, 21 May 2011, 

Yıldırım et al. 3498 (EGE; as holotype of P. habilii); 3 December 2011, Pirhan et al 2245 

(EGE; as paratype of P. habilii). between Muğla and Tavas (Denizli), 15 mi. (ca. 24.1 km) 

from Muğla, 1,500 m, 9 June 1962, Dudley 3520 (E, K). Mt. Yılanlı Dağı, Karayolları 

çeşmesi, ca. 1,050 m, 4 August 1978, Seçmen & Görk 1668 (EGE). Uşak: Banaz, Mt. 

Murat Dağı, Gürlek, 2,100 m, 18 June 1978, Çırpıcı s.n. (ISTF). 

 

Pinguicula cubensis Urquiola et Casper 

CUBA. Pinar del Río: Sierra de Cajálbana, 220 m, cultivated material vouchered on 14 

January 2006 (originally collected at the locality on 4 June 2004 by Shimai & Urquiola), 

Shimai s.n. (Nippon Dental Univ.). Sierra de Cajalbana, near La Palma, 9 June 2001, 

Stenzel & Polo 9213 (HAJU; as isotype). La Palma, south-facing slope of the Sierra de 

Cajálbana, waterfall near the summit, 23 June 2001, Stenzel & Márquez 1129 

(HOLOTYPE: JE).   

   

Pinguicula cyclosecta Casper 

MEXICO. Nuevo León: Municip. Aramberri, La Escondida to San Francisco, 1,795 m, 23 
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July 1993, Hinton et al. 23080 (GBH, Herb. Hinton in MO, IEB). Galeana, Agua Blanca 

to San Miguel, 1,985 m, 28 August 1991, Hinton et al. 21309 (GBH, Herb. Hinton in 

MO; as P. sp.). 3 mi. (ca. 5 km) NE of Dulces Nombres, cliffs near El Caracol, 24oN 

99.5o-100.5oW, 17 June 1948, Meyer & Rogers 2538 (HOLOTYPE: MO, PARATYPE: 

BM). Municip. Zaragoza, El Salto, 1,475 m, 9 August 1979, Hinton 17641 (ENCB); 1,580 

m, 28 July 1993, Hinton et al. 23125 (GBH, Herb. Hinton in MO, IEB). Municip. 

Zaragoza, Cerro El Viejo, 2,195 m, 12 October 1992, Hinton et al. 22507 (GBH, Herb. 

Hinton in MO); 2,125 m, 16 October 1992, Hinton et al. 22539 (GBH, Herb. Hinton in 

MO); 1,900 m, 26 March 1993, Hinton et al. 22749 (GBH, Herb. Hinton in MO, IEB); 

1,950 m, 23 June 1993, Hinton et al. 22966 (GBH, Herb. Hinton in MO, IEB); 2,050 m, 

29 July 1993, Hinton et al. 23240 (GBH, Herb. Hinton in MO, IEB); 1,875 m, 29 July 

1993, Hinton et al. 23257 (GBH, Herb. Hinton in MO, IEB); 1,935 m, 23 September 

1993, Hinton et al. 23511 (GBH, Herb. Hinton in MO). Tamaulipas: Municip. Güemez, 

N of Puerto de Purificación, road between Hacienda Santa Engracía and Dulces 

Nombres, 1,500 m, 16 August 1993, Carranza & Pérez 4684 (IEB, MEXU). Municip. 

Hidalgo, Puerto Purificanión, 1,460 m, 4 April 2002, Zamudio 11888 (IEB). Sierra San 

Carlos, Cerro Bufa el Diente, 1,745 m, 23 May 1985, Oscar & Briones 1745 (MEXU; as P. 

moranensis). Municip. San Carlos, Cerro del Diente, ca. 1,000 m, May 1998, Martínez 

s.n. (IEB); 1,060 m, 5 April 2002, Zamudio 11900 (IEB); 3 June 2002, Pérez 4250 (IEB). 

Ciudad Victoria, Cañón del Río la Presa, Ejido la Libertad, 23o46’39”N 99o13’33”W, 340 

m,13 December 2003, Zamudio & Ibarra 12681 (IEB). 

 

Pinguicula debbertiana Speta et Fuchs 

MEXICO. San Luis Potosí: Municip. Guadalcazar, Parador Núñez, 1,800 m, 25 March 

2000, Zamudio et al. 11321 (IEB); 1,800 m, 19 March 2001, Zamudio 11670 (IEB).  

 

Pinguicula dertosensis (Cañigueral) Mateo et Crespo 

SPAIN. Cuenca: Fuertescusa, Río Escabas, to Poyatos, 23 June 1983, Benedí et al. s.n. 

(BC). Hoz de Beteta, 1,200 m, 15 July 1997, Shimai s.n. (Nippon Dental Univ.; as P. 

longifolia). Mohorte, Hoz de San Miguel, 1,190 m, 28 March 1997, Valdeolivas s.n. (VAL). 

gorges on road from Vadillos to Beteta, 1,175 m, 18 August 1980, Fliegnex 95 (K; as P. 

vallisneriifolia). Granada: Alhama de Granada, Sierras Tejeda, Almijara and Alhama 

Natural Park, Barranco Presillejos to El Robledal, 1,300-1,700 m, 10 June 2004, 

Cavezudo et al. s.n. (MGC). Sierra Almijara, Arenas del Rey, Arroyo de la Venta, 1,000 

m, 19 July 1985, Cabezudo & Nieto s.n. (MGC). Sierra Tejeda, El Salto del Caballo, 16 

May 1981, Nieto et al. s.n. (MGC). Jaén: Sierra de la Cabrilla, 1,700 m, June 1906, 



728 
 

Reverchon s.n. (BM, BP, E, LE, MANCH, S; as P. longifolia); July 1907, Reverchon s.n. 

(LI; as P. longifolia). Sierra de Cazorla, June 1962, Borja s.n. (BP; as P. vallisneriifolia/P. 

mundi?). Barranco de Guadalentin, 24 June 1948, Heywood & Davis 178 (BM; as P. 

grandiflora); 26 June 1948, Heywood & Davis 178 (BM; as P. grandiflora). Los Poyos, 

1,500 m, June 1905, Reverchon 1311 (BP; as P. vallisneriifolia). Tarragona: Ports de 

Beseit (Ports de Tortosa), La Sènia, Vall de la Fou, Cova dels Àngels, 600 m, 18 June 

1956, Cañgueral et al. (BC). La Sénia, Font del Teix, 900 m, 26 April 1992, Udias & 

Favregat s.n. (VAL). W of Tortosa, Barranc de la Caramella, 400 m, 19 July 1997, 

Shimai s.n. (Nippon Dental Univ.; as P. longifolia subsp. dertosensis). Teruel: Beceite 

(Beseit), Río Matarraña (Matarranya), Barranc de la Guimerana, 800 m, 3 August 1967, 

Torres s.n. (BC; as P. grandiflora subsp. dertosensis). Villar de Cobo, 1,700 m, July 1894, 

Reverchon s.n. (S; as P. vulgaris). Ports de Tortosa, Parrissal, April 1935, Bartomeus 

87830 (HOLOTYPE: BC). 

 

Pinguicula ehlersiae Speta et Fuchs 

MEXICO. Nuevo León: Municip. Zaragoza, Doctor Arroyo, Puerto Pino, below 1,925 m, 

16 March 1993, Hinton et al. 22661, (BGH, Herb. Hinton in MO, IEB, TEX; as holotype 

of P. hintoniorum). San Luis Potosí: Guadalcazar, Arroyo de la Cueva del Gato, road to 

Los Arcos, 22o38.654’N 100o25.610’W, 2,000 m, 18 March 2001, Zamudio 11658 (IEB; as 

P. esseriana var. ehlersiae). Guadalcazar, Cerro Grande, Los Arcos, 1,900 m, 10 April 

1992, Zamudio & Murillo 8400 (IEB; as P. esseriana var. ehlersiae); 1,900 m, 25 March 

2000, Zamudio et al. 11326 (IEB; as P. esseriana var. ehlersiae). Guadalcazar, Cerro de 

Las Lagunas, 12 km NE of Realejo, 22o42’43”N 100o23’33”W, 1,970 m, 2 February 1997, 

Gómez 737 (MEXU). Guadalcazar, Arroyo Los Pinos, 1 km NE of junction to Portrero de 

Pineda, 1 km SE of entrance to San Jóse de Cervantes, 22o32’34”N 100o27’11”W, 1,580 m, 

26 February 1998, Torres 15148 (IEB). Guadalcazar, SE of Norias del Conde, above 

Sierra “Las Narices”, 23o00’46”N 100o22’28”W, 1,620 m, 15 February 1998, Gómez 1687 

(MEXU). Guadalcazar, Predio La Pedrera, 2 km S of Road 80 (Huizache – Cd. Victoria), 

8 km E of Entrinque Huizache, above road to Los Amoles, 22o53’07”N 100o23’04”W, 

1,210 m, Hernández 2537 (MEXU). Municip. Guadalcazar, Parador Núñez, 1,800 m, 19 

March 2001, Zamudio 11671 (IEB; as P. esseriana var. ehlersiae). Municip. Villa de 

Juárez, 2 km NE of Santa Gertrudis, 21 February 1996, Garcia & Glass 816 (IEB). Misc. 

(locality not specified): 1841-1842, Karwinsky 441 (LE; as P. moranensis).  

 

Pinguicula elizabethiae Zamudio 

MEXICO. Hidalgo: Municip. Zimapán, Cañón Río Moctezuma, Ventana 1, 1,550 m, 23 
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August 1993, Zamudio et al. 9154 (IEB, MEXU). Municip. Zimapán, ca. 3 km S of San 

Cristobal, Cañon del Arroyo Tolimán, 1,160 m, 27 August 1999, Zamudio 11101 (IEB). 

Municip. Zimapán, San Cristobal, 8 km to 1st Mina de Zimapan, 1,038 m, 1 October 

2000, Gálvez 1 (IEB). Municip. Zimapán, Arroyo Tolimán, 1,000 m, Zamudio & Pérez 

10029 (HOLOTYPE: IEB, ISOTYPES: IEB, MEXU). Municip. Zimapán, Yethay, 

Ventana 1, 1,595 m, 12 September 1990, Ortega 302 (IEB). Querétaro: Municip. 

Cadereyta de Montes, 3.6 km NW of La Mora, Arroyo Carneros, road to San Joaquín, 

1,120 m, 29 September 1996, Zamudio & Pérez 10046 (IEB). Municip. Cadereyta de 

Montes, 3.5 km W of Las Moras, road to San Joaquín, 20o52’42”N 99o27’52”W, 1,260 m, 

18 September 2010, Zamudio et al. 14933 (IEB).  

 

Pinguicula elongata Banjamin 

COLOMBIA. Arauca: Sierra Nevada del Cocuy, Quebrada El Playón, below Finca El 

Playón, 3,150 m, 10 June 1973, Cleef 1973 (AMD). Bogotá (D.C.): Cerros de Monserrate, 

24 May 1951, Romero-Castaneda 2554 (K). Paramo de Monserrate, 3,275 m, 22 August 

1948, Schneider 621 (S). Páramo de Sumapaz, Chisacá, 3,665 m, 12 July 1972, Cleef 

4912 (AMD). Boyacá: Páramo de Guantiva, near Las Gaitas, Cordillera Oriental, 3,300 

m, 3 August 1940, Cuarecasas 10362 (K-photo, S, US; as isotype of P. diversifolia). 

Cesar: Sierra Nevada de Santa Marta, above Río Donachui, between Sacaracunge and 

Nevadita, 2,400 m, 13 July 1985, Wood 4979 (K). Cundinamarca: N of Bogotá, above El 

Chico, Paramo, 3,150-3,350 m, 16 July 1944, Fosberg 22029 (P, S). 19 km from road 

between Bogotá and Choachí, Peña Azul, Páramo de Choachí, 3,200 m, 13 June 1959, 

Fernández et al. 5612 (A). La Guajira: Sierra de Motilones (Sierranía de Perijá), Cerro 

Pintado, ca. 3,200 m, 29 April 1987, Gentry & Cuadros 3544 (K). Magdalena: Sierra 

Nevada de Santa Marta, Laguna Chubdula, ca. 10o55’N 73o53’W?, 3,480 m, 29 July 1972, 

Hirkbride & Forero 1774 (K). Sierra Nevada de Santa Marta, San Pedro de la Sierra, 

3,500-4,100 m, 8 August 1973, Robins & Kirby 314 (K). Santander: Páramo del 

Almorzadero, ca. 32-34 km S of Chitagá, ca. 3,400 m, 12 May 1979, Luteyn et al. 7654 

(K). Misc. (department not specified): Sierra Nevada de Santa Marta, 1880, Simons s.n. 

(BM); s.d., Purdie 1045 (HOLOTYPE: K, ISOTYPE: E). VENEZUELA. Apre: Páramo de 

Tamá, near Colombian border, 3,000-3,200 m, 20-23 May 1967, Steyermark & 

Dunsterville 98628 (K). Mérida: Cerro Mucusún, 8,500 ft. (ca. 2,591 m), 4 November 

1938, H-Tracy 180 (K). Sierra Nevada, 8,500 ft. (ca. 2,591 m), June 1847, Funck & 

Schlim 1549 (P); 19 July 1958, Dennis 2093 (K). Parque Nacional Sierra Navada, 

Distrito Pedraza, trail from Carrizal (ca. 08o39’N 70o46’W) to Micarache (ca. 08o41’N 

70o54’W), Llanos de los Locos, next to the Río Colorado, 28 June 1988, Dorr et al. 5748 



730 
 

(K).   

 

Pinguicula emarginata Zamudio et Rzedowski 

MEXICO. Puebla: Cuetzalan, Cascada de la Brisa, 20o00’12”N 97o31’12”W, 830 m, 13 

July 2009, Zamudio 14491 (IBE). between Teziutlán and Tlapacoyan, Oligui waterfall, 

1,550 m, 2 June 1968, García 79 (ENCB). Municip. Teziutlan, Hwy 129 to Tlacopayan, 

km 10, trail to waterfall, 19o52.166’N 97o19.382’W, 1,450 m, 27 March 2004, Rivadavia 

et al. 1839 (MEXU). Municip. Tlatlauhquitepec, trail from Xucayucan to Puxtla 

Waterfall, 19o53’02”N 97o28’44”W, 1,550 m, 1 December 2011, Ceje et al. 2199 (IEB). 

Veracruz: Municip. Atzalán, Tatzayanala, river sides, 1,400 m, 10 January 1970, 

Ventura 347 (ISOTYPES: IEB, MICH, MEXU). Municip. Atzalan, between Altotonga 

and Tlapacoyan, on the road from Perote to Nautla, along scenic waterway, 1,320 m, 25 

May 1986, LaFrankie 1333 (A).   

 

Pinguicula esseriana Kirchner 

MEXICO. Hidalgo: 10 km SE of Ixmiquilpan, road to Actopan, 1,800 m, 6 March 1960, 

Rzedowski 12270 (ENCB). Municip. Tolantongo, to Grutas de Tolantongo, 20o38.192’N 

98o59.522’W, 1,790 m, 28 February 2004, Rivadavia 1830 (MEXU). Municip. Zimapán, 

Las Adjuntas, Casa de Máquinas, 20o50’23”N 99o27’30”W, 1,600 m, 8 March 2005, 

Zamudio 12993 (IEB). Nuevo León: La Caballada, 1,750 m, 5 March 1995, Hinton et al. 

25202 (GBH, Herb. Hinton in MO). Querétaro: Municip. Cadereyta de Montes, Parador 

El Tepozán, 20o54.374’N 99o38.989’W, 2,400 m, 28 February 2004, Rivadavia 1829 

(MEXU). Municip. Cadereyta de Montes, Parador El Tepozán, road between Vizarrón 

and San Joaquín, 2,400 m, 21 July 1990, Zamudio & Pérez 7996 (IEB); 2,430 m, 12 

March 1993, Carranza & Zamudio 4590 (IEB); 2,420 m, 13 March 1993, Carranza & 

Zamudio 4589 (IEB); 2,420 m, 13 March 1993, Carranza & Zamudio 4591 (IEB). 

Municip. Cadereyta de Montes, Parador El Tepozán, road between Vizarro and San 

Joaquín, km 14, 2,350 m, 20 February 1987, Fernández 3716 (IEB); 2,350 m, 20 

February 1987, Rzedowski 42482a (ENCB, IEB); 2,350 m, 5 March 1992, Carranza 3919 

(IEB, MEXU); 2,350 m, 5 March 1992, Carranza 3923 (IEB); 2,350 m, 24 March 2000, 

Zamudio et al. 11320 (IEB). Municip. Cadereyta de Montes, 17 km W of San Joaquín, 

Parador Tepozan, 2,300 m, 26 March 1985, Fernández 2863 (ENCB, IEB). Municip. 

Cadereyta de Montes, 9 km NE of Vizarrón, road to San Joaquín, 2,300 m, 11 March 

1979, Zamudio s.n. (IEB). San Luis Potosí: El Huizache, 1977, Köhres s.n. (ISOTYPE: 

B). Municip. El Huizache, a few km E of Hwy 80 to San Carlos, 23o00.935’N 

100o18.959’W, ca. 1,660 m, 9 November 2003, Rivadavia et al. 1808 (MEXU). Municip. 
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Nuñez, dirt road E from Hwy 57, TV antennae to mining area, 22o40.108’N 

100o28.533’W, ca. 1,810 m, 9 November 2003, Rivadavia et al. 1807 (MEXU). 

Tamaulipas: El Chihue, between Tula and Ciudad Victoria, 31 January 1998, García & 

Glass 5016 (IEB). Municip. Ciudad Victoria, old Hwy 101 to San Luis Potosí, mountains 

SW of Ciudad Victoria, 23o36.894’N 99o15.019’W, ca. 1,450 m, 6 March 2004, Rivadavia 

1831 (MEXU). 3-5 km S of El Huisachal, 500 ft. (ca. 152 m) or less, 27 June 1949, 

Stanford et al. s.n. (TNS; as P. caudata). Municip. Hidalgo, Puerto Purificación, 1,330 m, 

4 March 1995, Hinton et al. 25195 (GBH, Herb. Hinton in MO). Jaumave, March 1991, 

Debbert 51, B (B; as isotype of P. jaumavensis). Municip. Miquihuana, Cañon del 

Soldado, 12 km N of La Perdida, Lomeríos de la Sierra de Las Mulas, 2,300 m, 20 April 

1976, González-Medrano 8842 (MEXU). 

 

Pinguicula filifolia Wright ex Griseb. 

CUBA. Isla de la Juventud: Delita (Mina de Oro), 6 April 1980, Álvarez de Zayas et al. 

s.n. (JE); 7 November 1981, Álvarez de Zayas et al. s.n. (JE). near Hotel El Colony, 

February 1969, Bisse & Lippold s.n. (JE). ca. 2 km NE of Hotel El Colony, 28 October 

1976, Areces et al. s.n. (IEB, JE). ca. 1 km NW of Hotel El Colony, 6 November 1981, 

Álvarez de Zayas et al. s.n. (IEB, JE). La Esperanza, 28 October 1976, Areces et al. s.n. 

(JE). Los Indios, 19 November 1955, Killip 45155 (VT); February 1969, Bisse & Lippold 

s.n. (JE). Reserva Natural los Indos Centro, 21o40’52”N 82o59’08”W, 5 m, 1 March 2002, 

Greuter et al. s.n. (NY). Reserva Natural los Indios Norte, 21o42’53”N 83o00’05”W, 27 

February 2002, Greuter et al. s.n. (NY). McKinley, 31 August 1924, Roig & Chrysley s.n. 

(CHRB, MU). between Mina de Oro and Playa del Soldado, 12 January 1956, Killip 

45398 (VT). near Nueva Gerona, 19 December 1903, Curtiss s.n. (BM, E, K, LE, VT). 

along road to San Francisco de las Piedras, 21 June 1955, Killip 44577 (K, NY); 17 

January 1956, Killip 45438 (VT). between San Francisco de la Piedras and Cerro la 

Cañada, 27 January 1955, Killip 44608 (LE). San Pedro, 8 February 1956, Killip 45572 

(A). Santa Bárbara, 3 November 1920, Ekman s.n. (K, NY); 23 December 1966, Bisse s.n. 

(JE). 2-3 km S of Santa Bárbara, 13 February 1953, Killip 42718 (K, LE, NY). 

Siguagnea, 18 March 1954, Killip 43705 (NY). 3 km E of Siguanea, 25 December 1966, 

Bisse s.n. (JE). Pinar del Río: Laguna Alcatraz Chico, 23 January 1967, Bisse & Rojas 

s.n. (JE). Dimas, Playa la Cana, 5 October 1975, Areces et al. s.n. (JE); 16 December 

1978, Bisse et al s.n. (JE); 5 December 1979, Bisse et al. s.n. (JE); 29 March 1982, Bisse 

et al. s.n. (JE). El Pitirre, road from La Coloma, 19 October 1983, Álvarez et al. s.n. (JE). 

El Punto Dam, 19 October 1983, Álvarez de Zayas et al. s.n. (JE); 29 April 1989, Exped. 

Bot. Bisse s.n. (HAJU). El Sabalo, 3 October 1975, Areces et al. s.n. (JE). between 



732 
 

Laguna Jovero and Laguna Herradura, 12 December 1911, Shafer 10929 (A). 1 km W of 

La Fé, 25 November 1966, Bisse s.n. (JE). Las Ovas, 3 November 1975, Areces et al. s.n. 

(JE). Laguna Santa Maria, 21 January 1967, Bisse & Rojas 001349 (JE). Santa Teresa, 

2 March 2001, Hellwig et al. s.n. (JE). Misc. (province not specified): Western Cuba 

(Cuba occ.), 1860-1864, Grisebach 560 (or Wright 2886 ex Griseb. 560), HOLOTYPE: 

GOET, ISOTYPES: BM, IEB-photo, LE, MO, NY, P, US). 

 

Pinguicula fiorii Tammaro et Pace 

ITALY. Abruzzo: Chieti: Blockhaus, 42o06.761’N 14o06.947’E, 2,100 m, 4 July 2004, 

D’Orazio s.n. (APP). SW of Guardiagrele, Bocca di Valle, ca. 700 m, 22 May 1998, 

Shimai s.n. (Nippon Dental Univ.). Maiella Mts., trail from Blockhaus to Biv. Fusco, 

2,400 m, 28 June 2000, Martini s.n. (UDM; as P. reichenbachiana). E slope of Majella 

(Maiella), Bocca di Valle, Cannelluccia, 750 m, 24 May 1985, Tammaro s.n. (ISOTYPE: 

RO). E of Maiella, Cannelluccia di Valle, 750 m, 30 May 1984, Tammaro s.n. (JE). 

Pescara: Maiella Mts. (Majella Mts.), Caramanico, 1824, Gussone s.n. (NAP; as P. 

grandiflora). Maiella Mts. (Majella Mts.), Valle dell’Orfento, 3,000-5,000 ft. (ca. 

914-1,524 m), 2 August 1895, Porta s.n. (WU). Valle dell’Orfento, 800 m, 23 May 1998, 

Shimai s.n. (Nippon Dental Univ.). Valle dell’Orfento, Grotta di San Giovanni, 1,300 m, 

22 July 1996, Shimai s.n. (Nippon Dental Univ.). Misc. (province not specified): Maiella 

(Majella), 1861?, leg. ign. s.n. (PAD; as P. hirtiflora).  

 

Pinguicula gigantea Luhrs 

MEXICO. Oaxaca: Municip. Ayautla, near Ayautla, cliff above Hwy 147, 18o02.012’N 

96o39.701’W, ca. 900 m, 23 November 2003, Rivadavia & Read 1820 (MEXU); 23 

November 2003, Rivadavia & Read 1822 (MEXU). steep slopes near San Bartolomé 

Ayautla, 500-800 m, cultivated material voucherd in August-September 1995 (originally 

collected at the locality by Lau in 1987), Luhrs 9505 (HOLOTYPE: TEX).  

 

Pinguicula gracilis Zamudio 

MEXICO. Coahuila: Municip. Arteaga, Sierra San José de los Nuncios, 1,500 m, 26 

January 1994, Hinton et al. 24044 (GBH, Herb. Hinton in MO, IEB). Nuevo León: 

Municip. Galeana, Cerro El Gallo, 2,120 m, 19 February 1989, Hinton et al. 19349 (GBH, 

Herb. Hinton in MO, IEB); 2,015 m, 2 February 1994, Hinton et al. 24045 (GBH, Herb. 

Hinton in MO, IEB). Monterrey, Parque Ecológico Chipinque, 1,650 m, 27 January 1995, 

Zamudio 9467 (IEB, MEXU). Municip. Monterrey, N slope of Cerro de las Mitras, 1,450 

m, 19 February 1987, Zamudio & González 5184 (HOLOTYPE: IEB, ISOTYPES: MEXU, 
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MICH, TEX). Tamaulipas: Municip. Gómez Farías, Rancho del Cielo, 19-22 April 1990, 

Zamudio & Contreras 7844 (IEB).  

 

Pinguicula grandiflora Lam. 

ANDORRA. Canillo: near Soldeu, ca. 2,000 m, 26 June 1967, Verdcourt 4514 (K, USF). 

Encamp: Els Pessons, 2,000 m, 17 July 1926, Kretschmer 673 (S; as P. vulgaris). 

Estanys dels Pessons, ca. 2,400 m, 22 July 1997, Shimai s.n. (TNS; with P. scullyi). Grau 

Roig, 2,050 m, 3 July 1992, Nieto et al. s.n. (JACA; right specimen). near Pas de la Casa, 

2,000-2,200 m, 20 July 1975, Batanical Institute, Årthus 11098 (AAU). Ordino: 5 km 

WNW of El Serrat, to Port de Rat, 42o38’N 01o29’E, 2,370 m, 29 July 1982, Goyder & 

Jury 124 (BM). path from Llorts along valley of Riu de l’Angonella, 1,750-2,000 m, 19 

July 1979, Lewis 470 (K). FRANCE. Ain: Col-de-la-Faucille, 9 July 1878, Déséglise s.n. 

(BM; as P. grandiflora var. pallida); 1,325 m, 25 July 1888, Genty s.n. (F; as isotype of P. 

reuteri); 1,325 m, 25 July 1888, Genty s.n. (LISU; as P. lilacina); 1,400 m, 28 July 1888, 

Genty s.n. (LISU); 1,200 m, 2 July 1981, Cheek 110 (K; as P. grandiflora f. pallida). 

Col-de-la-Faucille, NW of the chain, below summit of Mont Rond, 1,400 m, 24 June 1964, 

Vautier et al. s.n. (LE, SOM). between Col-de-la-Faucille and La Vattray, road to 

Rousses, 1,300-1,400 m, 28 July 1891, Genty s.n. (BM, P; as P. reuteri). between 

Col-de-la-Faucille and Mijoux, 1,200 m, cultivated material vouchered on 22 May 2001 

(originally collected at the locality on 28 May 1970 by Steiger), Steiger s.n. (JE; as P. 

grandiflora f. pallida). Colomby de Gex, July 1908, Bec 2210 (P). La Faucille, road to 

Morez, July 1908, Bec s.n. (P; as P. reuteri). Near Genève, Thoiry, s.d., Wenck s.n. (BM). 

Reculet, 28 June 1863, Ducommux s.n. (BM); July 1883, Grenier s.n. (BM); s.d., Godet 

s.n. (S); s.d., Wagner s.n. (LE). Ariège: L’Hospitalet, June 1903, Hibon 2715 (P). 

Montcalm, 1807, DC. s.n. (G-DC). Lujat, 27 May 1945, Leredde s.n. (TL). Sorgeat, 14 

July 1891, Giraudias s.n. (P). Aude: Marsa, 28 June 1890, Canel s.n. (LISU, WU). 

Cantal: Le Lioran, 3 August 1873, leg. ign. s.n. (NCY); 5 July 1925, leg. ign. s.n. (PE). 

Drôme: Pic de Céciré, 2,000 m, 24 July 1962, Adam & Ellis s.n. (AMD). 

Chatuzange-le-Goubet, Riousset, 20 May 1895 & 20 May 1896, Chatenier s.n. (BM, P). 

Haute-Garonne: Bagneres-de-Luchon, 29 July 1826, leg. ign. s.n. (NCY); 1828, Vigineix 

1842 (P); July 1962, Dorgelo s.n. (AMD). W of Bagneres-de-Luchon, Vallée d’Oô, 9 June 

1974, Bremer et al. 13 (S). Lac d’Espingo, 23 July 1950, Guy s.n. (TL; as P. vulgaris). Pic 

de Gar, 1850, leg. ign. s.n. (NCY). Hospice de France, 2,000 m, 27 July 1962, Wilde s.n. 

(AMD). between Superbagnères and Rioumaynade, ca. 6,100 ft. (ca. 1,859 m), 15 July 

1927, Marquand s.n. (K). Haute-Savoie: Bonneville, June 1897, Timothée s.n. (BP). 

Brizon, 1,560 m, June-July 1897 & 1898, Timothée s.n. (BM, BP, E, LI, MANCH, MU, 
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OXF, S, SO, WA, WU; as P. reuteri); July 1898, Timothée s.n. (BP; as P. reuteri). ca. 6 km 

S of La Roche sur Foron, Balme, 27 July 1997, Shimai s.n. (Nippon Dental Univ.; as P. 

grandiflora subsp. rosea). Hautes-Pyrénées: Argelès, 13 April 1903, Reid s.n. (BM). 

Bagnères de Bigorre, Casque du Lhèris (Pic de l’Hieris), 1854, leg. ign. s.n. (K). 

Bagnères de Bigorre, Le Monné, May 1925, Baker s.n. (BM). Bagnères de Luchon, 3,000 

ft. (ca. 914 m), June 1950, Sandeman s.n. (K). Lac de Cap de Long, 9 July 1921, 

Gombault s.n. (S; as P. vulgaris); 2,100 m, 16 July 1965, Woodhead 11937 (NMW). 

Cauterets, July 1829, Forestier s.n. (NAP); 15 June-10 July 1890, Delacour s.n. (P); 26 

July 1892, leg. ign. s.n. (P). Cauterets, Vallée de Lutour, 12 July 1924, Mantz s.n. (STR). 

Gavarnie, 5 August 1907, Segret s.n. (P); s.d., 5,000 ft. (ca. 1,524 m), leg. ign. s.n. (BM; 

as P. vulgaris var. grandiflora). Cirque de Gavarnie, June 1872, Giraudias s.n. (P); 4,500 

ft. (ca. 1,372 m), 22 July 1922, Hutchinson et al. s.n. (K); 1,400 m, 25 July 1976, Grims 

s.n. (LI). Gave de Gavarnie, 1,500 m, 24 June 1981, Cheek 82 (K). Gèdre, 1,000 m, 10 

May 1866, Bordère s.n. (AAU, AMD, BM, BP, LE, LISU, MHA, OXF, TI); May 1870, 

Bordère s.n. (NCY); May 1874, Bordère s.n. (PAD); 1884, Schuchardt s.n. (S); June 1897, 

Bordère s.n. (GZU); June 1897, Camus 2715 (P); s.d., Bordère s.n. (BP). 

Luz-Saint-Sauveur, 3,000 ft. (ca. 914 m), 24 April 1932, leg. ign. s.n. (BM; as P. vulgaris 

var. grandiflora). Néouvielle, 8 July 1807, DC. s.n. (G-DC). Néouvielle, Lac d’Aubert, 

2,000 m, 12 July 1940, Villar & Gomez s.n. (JACA). Pierrefitte-Nestalas, May 1892, leg. 

ign. s.n. (BM); 12 April 1953, Chiddell s.n. (BM). St. Bertrand, 1,600 m, June 1883, 

Bordère s.n. (STU; as P. longifolia). Col de Tourmalet, 1 August 1992, Hellmann s.n. 

(STU). between Col du Tourmalet and la Mongie, 1,850 m, 2 June 1962, Retz 49607 (P). 

Isère: Goncelin, 300 m, 7 & 14 June 1880, Lombard s.n. (GR, LISU, P). hills to E 

Goncelin, 600 m, 30 June 1981, Cheek 100 (K; as P. grandiflora subsp. rosea). Goncelin, 

Sollières, 650 m, 26 July 1997, Shimai s.n. (Nippon Dental Univ.; as P. grandiflora subsp. 

rosea). Col du Granier, 45o28.630’N 05o55.475’E, 970 m, 26 May 2001, Steiger s.n. (JE; 

as P. grandiflora subsp. rosea). Grenoble, Seyssins, end of May 1878, Faure s.n. (BM, BP, 

GR, P); 5 June 1887, Pellat s.n. (S); 25 April 1888, Guiguet & Faure s.n. (E, LISU, P, 

WU). near Grenoble, above Seyssins, end of May 1878, Guétal s.n. (PAD). 

Pinet-d’Uriage, 1,100-1,200 m, 9 June 1890, Guiguet s.n. (LISU, WU). Pinet-d’Uriage, 

Oursière trail, 1,100 m, 23 June 1880, Pellat s.n. (GR, P). Revel, Ourcierè, 14 June 1848, 

leg. ign. s.n. (GR; as P. grandiflora var. rosea). between Saint-Martin-d’Uriage and 

Chamrousse, 1,200 m, 3 June 1994, Prudhomme s.n. (STU; as P. grandiflora subsp. 

rosea). Jura: Reculee, June y?, Dunant s.n. (TI). Puy-de-Dôme: Saint-Anthème, 1,180 m, 

s.d., leg. ign. s.n. (CLF). Pyrénées-Atlantiques: E of Col d’Aubisque, 1,650 m, 9 July 

1978, Davis 61919 (E). Bidarray, S of Iparla, 7 April 1921, Gombault s.n. (S). Gave de 
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Bious, Bious-Dessus, 1,540 m, 25 June 1988, Gauthier & Lacoste 88-025 (QFA). 

Eaux-Bonnes, 29 June 1826, Monnier s.n. (NCY). near Itxassou (Itsatsou), Mondarrain 

(Mont d’Arain), May 1831, Endrefs s.n. (E, MANCH, OXF). Laruns, May 1907, leg. ign. 

s.n. (P); 23 May 1928, Hafström s.n. (S). Laxia, 1921, Gombault s.n. (S). Lescun, Valle de 

Aspe, Braca du Bois d’Azuns, 1,500-1,550 m, 3 July 1975, Montserrat & Villar s.n. 

(JACA). 30 km S of Mauléon-Licharre, Gorges d’Holzarte, 10 April 1980, Cannon 647 

(BM). Vallée d’Ossau, Gabas, 2,040-2,200 m, 6 August 1980, Montserrat & Villar s.n. 

(JACA). Vallée d’Ossau, Col de Joaut, 1,700-1,900 m, 16 July 1993, Montserrat et al. 

(JACA). Col du Pourtalet (El Portalet), 1,770 m, 26 June 1992, Montserrat s.n. (JACA; 

as P. vulgaris var. alpestris). Saint-Jean-Pied-de-Port, 1828, Férat s.n. (STR). between 

Col de Solour and Col d’Aubisque, Route D918 valley before tunnel, ca. 1,320 m, 23 May 

2012, Ceffali s.n. (MSNM). Pyrénées-Orientales: Canigou, 1957, Klotz s.n. (JE). Canigou, 

Vernet, 1,600 m, 12 July 1882, Gautier s.n. (S). Vallée d’Eyne, 2,000 m, 21 July 1944, 

Rechinger & Sleumer s.n. (WU). Mont Louis, 1820-1830, Russell s.n. (OXF); 1,650 m, 5 

July 1956, Segal 552 (AMD); s.d., Fleming s.n. (BM). Pic du Nou Creus, 2,200 m, 19 July 

1922, Cuatrecasas s.n. (BC). Pas de la Casa, 30 July 1935, Hibon 2715 (P). Puymorens, 

16 June 1957, Lugardon s.n. (TL; left specimen). Col de Puymorens, 1 August 1979, 

Aleksejew s.n. (STU). Savoie: Chambéry, Col du Frêne, s.d., Huguenia s.n. (WU). Mont 

Granier, 1,200 m, 28 June 1955, Folkeson s.n. (S). IRELAND. Clare: 1.5 mi. (ca. 2.4 km) 

SW of Ballyvaughan, Capanwalla Mt. (Cappanawalla Mt.), 400 ft. (ca. 212 m), 27 May 

1968, Scannell s.n. (DBN); 3 June 1968, Scannell s.n. (DBN). Ballyvaughan, Newtown 

Castle, 12 May 1990, Nelson 1991.01 (DBN-photo; as holotype of P. grandiflora f. 

chionopetra). The Burren, July 1987, Hewitt s.n. (DBN). Lisdoonvarna, June 1903, 

Birmingham s.n. (DBN); May 1907, Praeger s.n. (DBN); 23 July 1933, Nilsson s.n. (S); 

25 May 1961, Parish s.n. (NMW). Moneen Mt., 600 ft. (ca. 183 m), July 1974, Roden s.n. 

(DBN); 25 May 1983, Roden s.n. (DBN). Cork: Bandon, May 1843, Balfour s.n. (E). 2 mi. 

(ca. 3.2 km) W of Cork, 31 May 1851, Carrole s.n. (DBN). near Cork, May 1881, Wright 

s.n. (ABS); s.d., Carroll s.n. (K). Cork, Ballyphehane, s.d., P.B.T. 2184 (VT). Glengarriff, 

28 May 1903, leg. ign. s.n. (E). Inch, 1852?, Chandlee s.n. (DBN). near Inniscarra, May 

1893, Phillips s.n. (NMW); May 1894, Phillips s.n. (DBN, E). Inniscarra, bank of River 

Lee, May 1890, Phillips s.n. (E); May 1891, Phillips s.n. (NMW, OXF). Kilmichael, 21 

May 1969, Kay s.n. (NMW). Macroom, 30 May 1949, Croockervit s.n. (AMD). Toon 

Valley, 22 May 1899, Johnston s.n. (E). West Cork (locality not specified), May 1868, T.K. 

s.n. (BIRM). Dublin (naturalized?): Bohernabreena Reservoirs, Waterworks, 26 July 

1966, Kappers s.n. (AMD). Kerry: Auger Lake, 150 m, 16 May 1997, Shimai s.n. (Nippon 

Dental Univ.). Blennerville, May 1847, leg. ign. s.n. (DBN). Brandon Mt., 3 August 1885, 
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Ipse s.n. (MANCH, OXF); 20 June 1902, Marshall s.n. (S); 20 June 1902, Shoolbred s.n. 

(NMW). Lough Callee, 330 m, 16 May 1997, Shimai s.n. (Nippon Dental Univ.). W side 

of Caragh Lake, 19 June 1952, leg. ign. s.n. (NMW). Cloghane, June 1912, Praeger s.n. 

(DBN). near Cloghane, S of Lough Guttia, 500 ft. (ca. 154 m), 19 July 1953, MacKechnie 

s.n. (E). Connor Pass (Connor Hill), June 1879, Barrington s.n. (DBN); 22 June 1885, 

Stewart s.n. (DBN); July 1885, Scully 1082 (DBN); 23 June 1886, Lomax s.n. (AAU, 

DBN, MU, OXF); 20 June 1902, Marshall s.n. (NMW); 23 June 1902, Marshall s.n. (E); 

23 June 1902, Shoolbred s.n. (NMW, OXF); 23 June 1902, Shoolbred & Scully 2560 

(DBN); 8 June 1994, Kirschner et al. (PRA). near Lough Derriana, 26 May 1904, West 

s.n. (BIRM). Dingle, July 1844, Andrews 871 (K). Gap of Dunloe, 1863, Mitchinson s.n. 

(OXF); June 1885, leg. ign. s.n. (DBN); 26 June 1886, Lomax s.n. (NYS); 26 June 1902, 

Marshall s.n. (E); 20 June 1913, O’Callaghan s.n. (NMW); 20 July 1936, leg. ign. s.n. 

(BIRM); 17 June 1938, Ross-Craig & Burtt s.n. (K). Gap of Dunloe, near Kate Kearney’s 

Cottage, 20 May 1936, Phill s.n. (E). Lough Guitane, July 1890, West s.n. (BIRM). 

Kenmare, 11 August 1829, Wilson s.n. (MANCH); 23 July 1896, Worsdell 553/1 (K); July 

1925, Vachell & Vachell s.n. (NMW); May 1936, Albertine s.n. (NMW). Old Kenmare – 

Killarney Road, near Galway’s Bridge, 12 June 1938, Ross-Craig & Burtt s.n. (K). 

Killarney, 1837, leg. ign. s.n. (DBN); July 1841, Balington s.n. (K); July 1857, Moore s.n. 

(DBN); May 1868, leg. ign. s.n. (DBN). near Killarney, May 1851, Ball s.n. (BASSA). 

near Killarney, Mangerton Mt., 28 June 1874, Barrington s.n. (DBN); 22 June 1885, 

Stewart s.n. (BIRM, DBN, OXF); 10 May 1893, Leiteh s.n. (DBN); 1935, Barry s.n. 

(DBN); 1935?, leg. ign. s.n. (DBN). near Killarney, Torc Mt., May 1851, Ball s.n. (K). 

Knocknafreaghaun, 100 m, 16 May 1997, Shimai s.n. (Nippon Dental Univ.). Mangerton 

Mts., 6 July 1836, leg. ign. s.n. (OXF); 22 June 1885, Stewart s.n. (E); 8 June y?, Scully 

s.n. (MANCH). Mangerton Mts., Lough Erhogh, 14 July 1969, Vonk s.n. (AMD). Molls 

Gap, 30 July 1980, Wagner s.n. (LI). Lough Reagh, 24 June 1951, Webb s.n. (S). Ross Isl., 

6 June 1977, Keogh s.n. (DBN). Slieve Mish Mts., 14 July 1888, Scully 1083 (DBN). 

Slieve Mish Mts., Derryquay River, above Dingle Way, 150 m, 15 May 1997, Shimai s.n. 

(TNS). ca. 7 km SW of Tralee, Derrymore River, 150 m, 15 May 1997, Shimai s.n. 

(Nippon Dental Univ.); 400 m, 15 May 1997, Shimai s.n. (Nippon Dental Univ.). Upper 

Lake, 25 August 1887, leg. ign. s.n. (BIRM); 25 August 1911, Lindman s.n. (S). Limerick: 

Carrigkerry, June 1935, O’Brien s.n. (DBN). NW of Carrigkerry, 22 May 1988, Reynolds 

et al. 2:1999 (DBN). MOROCCO. Taza-Al Hoceima-Taounate: Aguersif, Beni Seddat, 

1,850 m, 14 June 1929, Font Quer s.n. (BC, BM; as P. corsica). Rif Mts., Djebel Tidighine, 

1954, Marten s.n. (BC; as P. vulgaris); 1,750 m, 18 August 1970, Davis 50701 (E). Rif 

Mts., Djebel Tidighine, 34o51’N 04o31’W, 1,700 m, 6 June 1929, Font Quer s.n. (BC). Rif 
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Mts., Jebel Tidighine, 34o51’02”N 04o33’01”W, 1,900-2,000 m, 13 June 1995, Boratynski 

& Romo R-8675/5 (BC; as P. fontiqueriana). Misc. (region not specified): Djebel Lerz 

(Yebel Lerz), 1,900 m, 12 June 1929, Font Quer s.n. (BC; as P. vulgaris). SPAIN. Álava: 

Pipaón, 950 m, June 1929, Losa s.n. (BP, LISU). Pipaón (Pipahon), Puerto, 950 m, June 

1929, Losa s.n. (BM). Almería: Abrucena, Barranco de Pirolla, 4 July 1929, Gros 965 

(BC). Fiñana, Chorros del Tajo del Almirez, 30 June 1929, Gros 920 (BC). Minas de 

Beires, Barranco de Ohanes, 29 June 1926, Lofthouse s.n. (BM). between Minas de 

Beires and Peñas Negras, Barranco de Ohanes, 24 June 1926, Lofthouse s.n. (BM). 

Barranco de Ohanes, above track from Beires, 26 June 1926, Wilmott & Lofthouse s.n. 

(BM). Asturias: Sierra del Aramo, La Vara, 3 June 1973, Andrés s.n. (FCO). Sierra del 

Aramo, La Vega, Riosa, 6 May 1972, Andrés s.n. (FCO). Braña de Arriba, Pico 

Caldoveiro, 700 m, 3 May 1980, Menéndez s.n. (FCO). Colunga, May 1914, Jerónimo s.n. 

(BC; as isolectotype of P. merinoana, BM, P). Covadonga, ca. 3,000 ft. (ca. 914 m), 16 

June 1926, leg. illegible s.n. (BM); 15 May 1931, Nilsson s.n. (S); 1,050 m, 18 June 1969, 

Montserrat s.n. (JACA). between Covadonga and Lago Enol, 14 June 1925, Lacaita s.n. 

(BM). near Lago Enol, 14 June 1925, Lacaita s.n. (BM). Las Caldas, August 1873, 

Torrepando s.n. (MANCH). 15 km W of Panes, Río Cares, km 38 marker, 19 March 1996, 

Schmidt s.n. (JE). Picos de Europa, Jou Lluengu, 1,860 m, 21 July 1984, Nava s.n. 

(FCO). Picos de Europa, between Oriales and Cotalba, 25 June 2000, Collado s.n. (FCO). 

Proaza, Linares, 600 m, 8 June 1985, Menéndez s.n. (FCO). Puerto de Leitariegos, 8 

July 1835, leg. ign. s.n. (LE); 1835, leg. ign. s.n. (LE, OXF); 8 July 1839, Durieu s.n. (K); 

8 June 1864, Bourgeau s.n. (P). Puerto de Ventana, 28 July 1972, Martínez s.n. (FCO); 

24 June 1973, Martínez s.n. (FCO); 1,600 m, 27 May 1981, Casaseca & Diez s.n. (FCO). 

Valgrande, 1,300 m, 12 June 1928, Cyrén s.n. (S; as P. vulgaris). Barcelona: Bergued, La 

Clusa, Font Negra, 1,610 m, 3 July 1975, Rosell s.n. (BC). Sierra de Cadi, 1.5 km W of 

Castellar de Nuch, 1,350 m, 10 July 1966, Chater & Moore 185 (MANCH). Burgos: 

Embalse del Ebro, 850 m, 2 June 1969, Montserrat s.n. (JACA). Obarenes, 17 May 1906, 

Sennen & Elias s.n. (JE, S; as P. leptoceras). Montes Obarenes, 900 m, 6 June 1918, 

Elías s.n. (BM, GZU, MARS General herb.; as P. eliasii). E slope of Pico de la Miel, above 

ski slope, 1,500-1,600 m, 20 June 1983, Montserrat s.n. (JACA). Cantabria: Desfiladero 

de la Hermida, 1 km NW of La Hermida, 100 m, 16 May 1972, Brummitt & Chater 108 

(K; as P. longifolia); on N621, 4 July 1978, Harrold & McBeath 002 (E; as P. grandiflora). 

Fuente Dé, 1,820-1,880 m, 23 July 1969, Grimes 22 (BM). La Hermida, Río Deva, 200 m, 

11 March 1977, Montserrat & Fillat s.n. (JACA). Picos de Europa, around Refugio Áliva, 

1,700 m, 21 August 1956, Dresser P/25 (E; as P. vulgaris). Picos de Europa, head of 

valley to S of Pido, 1,700-1,800 m, 29 August 1956, Dresser P342 (E). Potes, 2 April 1969, 
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Mayor s.n. (FCO). Girona: Setcases, June 1847, Bourgeau s.n. (NCY, P). Setcases 

(Setcasas), Morens, June 1847, Bourgeau s.n. (BM). Guipúzcoa: Aya (Aia), Laurgain, 

350 m, 4 May 1992, Garin s.n. (AAU, ARIZ, GZU, JACA, LI, MHA, QFA, SAV, STU). San 

Sebastian, 5 April 1893, Mouillefarine s.n. (P). Huesca: Aísa, El Bozo, 2,050-2,100 m, 19 

July 1967, Montserrat & Rodriguez s.n. (JACA). Ansó, Alano, Barranco de Marcón, 

1,350 m, 23 June 1972, Villar s.n. (JACA). Ansó, Zuriza, Río Veral, 1,100 m, 30 May 

1972, Villar s.n. (JACA). Río Ara, 1,850-2,200 m, 28 June 1883, Villar s.n. (JACA; as P. 

vulgaris). Benasque, Valle de Literola, 2,260 m, 19 July 1987, Sesé et al. s.n. (JACA). 

Bielsa, above Lago Cao, 2,250-2,490 m, 27 June 1993, Ferrandez s.n. (JACA; as P. 

vulgaris). Biescas, Santa Elena, 1,100 m, 2 June 1971, Montserrat s.n. (JACA). between 

Candanchú and Tortiella, 1,800-1,900 m, 13 July 1969, Montserrat s.n. (JACA). 

Canfranc, Col de Ladrones, 1,220-1,300 m, 4 June 1993, Montserrat & Bevington s.n. 

(JACA). Fanlo, Añisclo, between destroyed bridge and waterfall, 1,000-1,040 m, 

Montserrat & Villar s.n. (JACA). Formigal, Barranco de Espelunciecha, 1,850-1,900 m, 

20 July 1981, Villar s.n. (JACA). Hecho, Barranco de Agüerri, 950-1,100 m, 18 June 

1972, Villar s.n. (JACA). Hecho, Chipeta, 2,000-2,170 m, 11 July 1975, Villar s.n. 

(JACA). Hecho, Sierra de los Cuellos de Lenito, 1,600 m, 28 June 1975, Villar s.n. 

(JACA). Jaca, Puente Nuevo, Río Aragón, 780 m, 11 May 1993, Lanaspa s.n. (JACA). La 

Maladetta, July 1862, Duparquet s.n. (BM). Laspuña, Peña Montañesa, 1,850-2,000 m, 

31 July 1975, Montserrat & Villar s.n. (JACA); 2,000-2,250 m, 23 August 1980, 

Montserrat & Gomez s.n. (JACA). Ordesa, near Ordesa bridge and monument to Briet, 

1,300 m, 23 June 1989, Montserrat & Villar s.n. (JACA). Ordesa, Senda de los 

Cazadores, 1,750-1,780 m, 25 June 1979, Lambinon s.n. (MHA). Panticosa, 30 June 

1968, Humbert s.n. (P); 2,200 m, 26 July 1983, Villar et al. s.n. (JACA; as P. vulgaris). 

Panticosa, Bachimaña, 1,850 m, 21 May 1967, Montserrat s.n. (JACA); 2,200-2,300 m, 

12 July 1973, Lanaspa s.n. (JACA). Panticosa, Ibón Azul Sperior, 2,450 m, 18 July 1996, 

Villar s.n. (JACA). Sallent de Gállego, Río Aguas Limpias, between La Sarra and Llano 

de Tornadizas, 1,480 m, 10 June 1970, Montserrat & Villar s.n. (FCO, JACA). Sallent de 

Gállego, Formigal, 1,500 m, 9 June 1992, Montserrat s.n. (JACA); 1,500-1,550 m, 26 

June 1992, Montserrat s.n. (JACA). Sallent de Gállego, Formigal, Ibón de Anayet, 2,200 

m, 26 July 1982, Montserrat & Montserrat s.n. (JACA). San Juan de Plan, between San 

Mamés and Fen Mayor, 1,550 m, 20 August 1981, Montserrat s.n. (JACA). San Juan de 

Plan, between San Mamés and Majada de Estigûés, 1,540 m, 11 May 1981, Montserrat 

et al. (JACA). Santa Cruz de la Serós, 4.5 km to San Juan de la Peña, 1,100 m, 5 June 

1978, Lanaspe s.n. (JACA). Torla, 5,000 ft. (ca. 1,524 m), 8 May 1961, Walker 159 (BM). 

Yebra de Basa, Oturia, 1,500 m, 9 June 1979, Montserrat s.n. (JACA). Yésero, Gavín, 
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1,580 m, 7 August 1979, Villar s.n. (JACA). León: Cofiñal, Pinar de Lillo, 1,270 m, 22 

June 1975, Collado s.n. (FCO). Cofiñal, Pinar de Lillo, Junto Arroyo, 1,260 m, 10 June 

1990, Montserrat & Lainz s.n. (JACA, VAL). between Corona and Caín, 550 m, 26 

March 1978, Garcia Gonzalez 586 (JACA; as P. grandiflora subsp. grandiflora). Pedrosa 

del Rey, 2 July 1965, Browne 734 (BM; as P. vulgaris). Picos de Europa, Vega Huerta, 

2,050 m, 13 August 1978, Garcia Gonzalez s.n. (JACA). Puerto de Leitariegos, 8 July 

1835, leg. ign. s.n. (P). between Riaño and Puerto de Ponton, 13 June 1925, Lacaita s.n. 

(BM). Lleida: Boí, Vall de St. Nicolau, 1,500 m, 26 May 1990, Castillo s.n. (BC; as P. 

vulgaris). Espot, Ribera de Peguera, 1,750 m, 5 July 1934, Rothmaler s.n. (BC). Sant 

Joan de l'Erm, August 1915, Queralt s.n. (BC). Lugo: Serra do Courel, Rogueira, 1,350 

m, 19 July 1935, Font Quer & Rothmaler s.n. (BC). Navarra: Monte Baigura, Abaurrea 

Alta, 1,100-1,250 m, 18 June 1995, Lorda s.n. (JACA). Lizarraga, 1,000 m, 21 June 1972, 

Montserrat s.n. (JACA; as P. vulgaris subsp. osasunae). Roncal, Larra-Belagua, 1,700 m, 

2 August 1967, Montserrat s.n. (JACA). Roncal, Portillo de Eraice, 1,650 m, 20 July 

1970, Montserrat & Villar s.n. (JACA). Soria: Covaleda, Laguna Helada, 2,000 m, 4 July 

1958, Montserrat s.n. (JACA); 23 June 1994, Benito s.n. (JACA). Sierra de Urbión, 5 

July 1958, leg. illegible s.n. (K; as P. vulgaris). Zamora: Moncalvo, 1,700 m, June 1948, 

Losa & Montserrat s.n. (BC; as P. vulgaris). SWITZERLAND. Bern (naturalized): SW of 

Bern, along Schwarzwasser River, near Schwarzwasserbrücke Bridge, ca. 600 m, 18 

July 1996, introduced by J. Steiger, Shimai & Steiger s.n. (Nippon Dental Univ.; as P. 

grandiflora subsp. rosea). Vaud: Chéserex, Le Dôle, 1,550 m, 3 July 1962, Raynal & 

Raynal s.n. (P). Jura, 1818, Thomas s.n. (G-DC); July 1857, Pavillon s.n. (KYO). Mont 

Tendre, 1,650 m, 26 July 1906, Handel-Mazzetti s.n. (WU; as P. leptoceras). UNITED 

KINGDOM (naturalized). [ENGLAND] Cornwall: near Penzance, June 1877, Cunnack 

s.n. (BIRM); March 1879, Cunnack s.n. (MANCH); June 1880, King s.n. (OXF). 

Penzance, Tremthick, May 1877, Waterfall s.n. (BIRM); 14 June 1902, Davey s.n. (E). 

Derbyshire: Edale, 29 October 1951, Verhunt & Verhunt s.n. (K; as P. vulgais). Peak 

District, Edale, Grinds Brook, around waterfall, 300 m, 21 June 1996, Shimai s.n. 

(Nippon Dental Univ.); 300 m, 7 June 1997, Shimai s.n. (Nippon Dental Univ.). 

[WALES] Gwynedd: near Dolgellau, Brithdir, 7 June 1983, Benoit s.n. (NMW). 

Monmouthshire: Trelleck, Cleddon Bog (Trelleck Bog), 31 May 1929, Rickards s.n. 

(NMW; as P. vulgaris). 

 

Pinguicula greenwoodii Cheek 

MEXICO. Oaxaca: Iacatepec (Zacatepec?) road, 19 April 1987, Greenwood G-1377 

(HOLOTYPE: K, ISOTYPE: K). 
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Pinguicula gypsicola Brandegee 

MEXICO. San Luis Potosí: Minas de San Rafael, November 1910 (1911?), Purpus 4886 

(HOLOTYPE?: MEXU-photo ex-UC, UC, ISOTYPES: BM, E, MEXU, MO, P). Municip. 

San Nicolás Tolentino, 26 km SW of Villa Juárez, 2 km NE of Portero de Santa 

Gertrudis, way to Buenavista, 22o11’09.4”N 100o20’53.7’W, 1,270 m, 14 September 2007, 

Rodríguez et al. 5300 (IEB). Municip. Villa Juarez, 1.5 km NE of Buenavista, 1,400 m, 

20 December 1980, Zamudio 3819 (ENCB, IEB). Municip. Villa Juarez, 1 km N of 

Buenavista, 1,200 m, 5 July 1994, Zamudio & Pérez 9278 (IEB). Municip. Villa Juarez, 

ca. 3 km from Buenavista, 22o12.185’N 100o18.915’W, ca. 1,250 m, 8 November 2003, 

Rivadavia et al. 1804 (MEXU). Municip. Villa Juarez, between Huascama and Minas de 

San Rafael, Cerro de Huascama, 1,300 m, 22 July 1962, Takaki 1745 (MEXU). Municip. 

Villa Juarez, Buenavista, N slope of Cerro del Puente, 1,250 m, 2 March 1991, Zamudio 

& Pérez 6227 (IEB, MEXU). 

 

Pinguicula hemiepiphytica Zamudio et Rzedowski 

MEXICO. Oaxaca: Municip. Comaltepec, 14 km S of La Esperanza, Tuxtepec – Oaxaca 

road, 1,900 m, 26 August 1986, Torres & Cortes 8685 (PARATYPE: MEXU). Municip. 

Comaltepec, 22 km W of La Esperanza, road between Tuxtepec and Oaxaca, 2,900 m, 9 

April 1987, Torres et al. 9537 (MEXU). Municip. Huautla de Jiménez, 1.4 km S of 

Aguacatitla, road to Santa Cruz Juárez to Aguacatitla, 18o09’55.8”N 96o50’43.8”W, 1,583 

m, 7 March 2014, García-Mendoza et al. 10405 (MEXU). ca. 5 km N of Cerro Humo 

Chico, road between Ixtlán and Valle Nacional, 26 September 1982, Cedillo & Torres 

1866 (MEXU). 30.4 mi. (ca. 48.9 km) N of road to Ixtlan, Hwy 175, km 105, 25 August 

1980, Elisens 667 (MU). 60 km N of Ixtlán, road to Tuxtepec, 2,150 m, 25 May 1973, 

Rzedowski 30616 (MEXU). 58 km N of Ixtlán, road to Valle Nacional, 2,200 m, 12 

October 1987, Zamudio 5630 (HOLOTYPE: IEB, ISOTYPES: IEB, MEXU, MICH, TEX, 

PARATYPE: MEXU). Municip. Ixtlán de Juárez, N of Ixtlán, Hwy 175 to Valle Nacional, 

17o35.968’N 96o28.172’W, ca. 2,275 m, 22 November 2003, Rivadavia & Read 1819 

(MEXU). La Cascada de Comaltepec, Route 64, 16 April 1982, Cedillo et al. 1226 

(MEXU). La Esperanza, km 80, Road 175, between Oaxaca and Tuxtepec, 1,900 m, 16 

July 1991, Glez et al. 4234 (IEB). 10 km S of La Esperanza, road between Oaxaca and 

Tuxtepec, 2,030 m, 3 August 1981, Garcia et al. 667 (MEXU). 118 km from Oaxaca, 

between Llano de las Flores and Tuxtepec, 1,500 m, 26 December 1965, Kondo 1041 

(TNS; as P. colimensis). 71 km from Cd. Oaxaca, between Valle Nacional and Ixtlán, 24 

December 1965, Kondo 1007 (TNS; as P. moranensis). between Oaxaca and Tuxtepec, 

km 120, 2,120 m, 8 July 1978, Greenwood s.n. (K); between Oaxaca and Tuxtepec, Hwy 
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175, km 120, 2,140 m, 8 June 1979, Greenwood & Suarly s.n. (K); 23 December 1979, 

Greenwood s.n. (K). Municip. San Felipe Usila, 6.7 km air distance S of Santa Cruz 

Tepetotutla, 17o40’37”N 96o33’15”W, 2,085 m, 4 April 1994, Rincón et al. 358 (MEXU). 

Municip. San Felipe Usila, 7.6 km air distance S of Santa Cruz Tepetotutla, 17o40’13”N 

96o33’28”W, 2,240 m, 15 May 1994, Rincón & Gallardo 410 (MEXU); 17o40’10”N 

96o33’10”W, 2,240 m, 27 March 1995, Ibarra 3999 (MEXU). Municip. San Felipe Usila, 

6.5 km air distance S of Santa Cruz Tepetotutla, 17o40’50”N 96o32’58”W, 2,040 m, 18 

May 1994, Gallardo et al. 1075 (MEXU). 5 km N from junction to San Pedro Yolox, 2,290 

m, 1 July 1982, Cedillo & Torres 1582 (MEXU). Municip. San Pedro Yolox, San 

Francisco, La Reforma, between Los Cruceros de La Reforma and Nieves, 17o38’32”N 

96o32’20”W, 2,385 m, 22 May 2002, Torres 16338 (MEXU). Municip. San Pedro Yolox, 

San Martin Buenavista, 6.5 km SE of junction to Ixtlán, 17o39’29”N 96o33’17”W, 2,296 

m, 24 June Torres 16629 (MEXU). Santiago Comaltepec, ca. 7,000 ft. (ca. 2,134 m), 18 

April 1962, MacDougall B213 (K). 32 mi. (ca. 51.5 km) from Valle Nacional, road 

between Ixtlán and Valle Nacional, 17o35’N 96o25’W, 7,000 ft. (ca. 2,134 m), 20 June 

1969, Webster Breckon 15391 (PARATYPE: MEXU). 11.7 mi. (ca. 18.8 km) S of Villa 

Hermosa (Vista Hermosa?), Hwy 175, between Oaxaca and Tuxtepec, 6,600 ft. (ca. 2,012 

m), 15 August 1975, Torke & LeDoux 510 (PARATYPE: MEXU). 

 

Pinguicula heterophylla Bentham 

MEXICO. Guerrero: Municip. Chichihualco, 26 km SW of Xochipala, road from Filo to 

Caballo, 2,100 m, 13 June 1983, Martínez & Ramos 747 (A, MEXU). Municip. Eduardo 

Neri, 1.5 km SE of Amatitlan, La Joya, 17o51’16”N 99o44’53”W, 1,710 m, 11 August 1994, 

Duran & Garcia 246 (MEXU). Municip. Leonardo Bravo, Los Morris, 3 km S of road to 

Filo de Caballo, 17o40’19”N 99o48’50”W, 2,200 m, 28 June 1997, Calónico 3610 (IEB, 

MEXU). Municip. Malinaltepec, Malinaltepec, 1,600 m, 24 June 1991, Wagenbreth 628 

(MEXU); 24 June 1991, Wagenbreth 629 (MEXU); 1,700 m, 24 June 1991, Wagenbreth 

654 (MEXU). Mina, Agua Zarca, 5 May 1937, Hinton et al. 10417 (ARIZ, CHRB, ENCB, 

K). E of Mochitlán, 1963, Halbinger s.n. (MEXU). Taxco, 23 July 1936, Abbott 157 

(ENCB). Municip. Taxco, Cerro el Huisteco, 18o24.932’N 99o37.102’W, ca. 2,230 m, 5 

October 2003, Rivadavia 1788 (MEXU). Municip. Taxco, NW of Taxco, Parque Natural 

El Huisteco, 2,260 m, 25 May 1997, Carranza & García 5302 (IEB). Municip. Tlacoapa, 

Tlacoapa, NE of road to water gate, 1,775 m, 2 August 1990, Calzada et al. 17292 (IEB, 

MEXU); 1,565 m, 3 August 1990, Calzada et al. 17314 (IEB); 1,775 m, 2 August 1991, 

Calzada et al. 17294 (MEXU). Municip. Tlacoapa, Senda de Tlacoapa to El Campanario, 

1,405 m, 4 August 1991, Galzada 17314 (MEXU). México: Temascaltepec, Cajones, 2,480 
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m, 22 June 1933, Hinton 4049 (A, BM). Temascaltepec, Ypericones, 25 June 1933, 

Hinton 4166 (K). Michoacán: Uruapan, Hwy 37, km 88, 2,000 m, 26 June 1981, Hahn 

584 (K). Morelos: Cuernavaca, Sierra de Morelos, 2,100 m, 6 July 1969, Hinton et al. 

17160 (K). Municip. Puente de Ixtla, El Salto, Cerro Frío, 1,920 m, 1 July 2004, 

Flores-Palacios 1001 (IEB). Oaxaca: Municip. Coicoyán, 2.5 km W of Coicoyán, road to 

Atzompa, 17o16’N 98o18’W, 2,400 m, 20 August 1989, Avila 744 (MEXU). Municip. 

Comaltepec, 1 km N of Santiago Comaltepec, path to San Pedro Yolox, 2,000 m, 3 July 

1981, Martin 540 (BM, ENCB, MEXU). Municip. Concepción Pápalo, 19 km E of 

Cuicatlán, 17o49’N 96o56’W, 1,920 m, 27 October 1988, Campos 2652 (IEB). Municip. 

Ixtlán de Juárez, 3 km N of Ixtlán, Rancho Vivero Teja, Sierra Juárez, 2,100-2,200 m, 20 

July 1973, McPherson 793 (ENCB); 2,250 m, 28 July 1985, Lorence 4609 (IEB). Municip. 

Ixtlán de Juárez, road between Los Pozuelos and Ixtlán de Juárez, 17o22’50”N 

96o26’55”W, 3,068 m, 21 May 2001, Martinez & Pérez 34062 (MEXU). 3 km SSW of La 

Cumbre, road between Oaxaca and Tuxtepec, 2,500 m, 10 August 1977, Sousa et al. 

7900 (MEXU). 15.7 km NE of Mitla, road to Totontepec, 2,000 m, 24 June 1984, Torres 

et al. 5291 (MEXU). NE of Río Natividad, 17o18’41”N 96o23’38.5”W, 2,370 m, 28 August 

2003, Brito & Flora 699 (MEXU). 13 km NE of Oaxaca, 3 km NE of El Estudiante, road 

to Valle Nacional, 17 September 1993, Zamudio & Pérez 9199 (IEB). Oaxaca – Tuxtepec 

road, 15 km from Oaxaca, 2,300 m, 17 August 1975, Düll 183 (JE). S slope of Cerro San 

Felipe, Río Verde, 2,050 m, 27 April 1976, Sousa et al. 5650 (MEXU); 2,050-2,100 m, 27 

April 1976, Sousa et al. 5652 (MEXU). Sierra San Felipe, 8,000-9,000 ft. (ca. 2,438-2,743 

m), 21 May 1894, Pringle s.n. (BM, BP, E, ENCB, LE, MANCH, VT); 24 May 1894, 

Pringle s.n. (K, P); 9,000 ft. (ca. 2,743 m), 22 May 1906, Pringle s.n. (ARIZ, BP, VT); 

8,000-9,000 ft. (ca. 2,438-2,743 m), 21 May 1908, Pringle s.n. (A, MASS, WU). Municip. 

San Jerónimo Coatlán, 31 km SW of San Jerónimo Coatlán, road to Piedra Larga, 26 

June 1990, Campos & Toriz 3144 (MEXU). 15.5 km on road S of San Juan Diquiyú, 

13.52 km SSW of Tezoatlán, 9 June 1979, Chiang et al. 807 (MEXU). Municip. San Juan 

Mixtepec, 12 km NW of San Juan Mixtepec, Río Mixteco, road to Pueblo Viejo, 17o22’N 

97o51’W, 1,700 m, 7 July 1988, Reyes 254 (MEXU). Municip. San Juan Mixtepec, 13 km 

from Santiago Juxtlahuaca, junction to El Mesón, 17o20’28.80”N 97o56’43.50”W, 2,595 m, 

16 June 1997, Ismael 21910 (MEXU). Municip. San Pedro Yolox, N of San Martin 

Buenavists, 17o40’20”N 96o36’18”W, 1,956 m, 17 June 2008, Rivera & Alcántara 4311 

(MEXU). Santa María Ecatepec, 1.46 km S of San Juan Acaltepec, 16o15’00.09”N 

95o56’19.72”W, 1,702 m, 20 June 2010, Velasco et al. 4788a (IEB). Municip. Santa María 

Lachixío, 18.5 km from Puente de San Sebastián, road to Textitlán, 16o43’50.5”N 

97o03’11.7”W, 2,460 m, 19 May 2006, Salas et al. 5854 (IEB). Municip. Santiago 



743 
 

Nundiche, 1 km S of Allende, 2,300 m, 7 June 1984, Manzanero 175 (IEB). Municip. 

Santiago Textitlán, Rancho del difunto Pancho, 16o41’59.6”N 97o25’38.9”W, 1,509 m, 13 

June 2006, Nava et al. 1472 (IEB). Municip. Santiago Textitlán, Recibimiento de 

Cuauhtémoc, Caseta de Tierra Blanca, 16o45’42.7”N 97o16’27.9”W, 2,407 m, 14 June 

2006, Sánchez et al. 1503 (IEB); 2,497 m, 14 June 2006, Sánchez et al. 1513 (IEB). 

Municip. Santiago Textitlán, Río Grande, 16o42’45.3”N 97o23’24.5”W, 1,208 m, 13 June 

2006, Nava et al. 1412 (IEB). Municip. Santiago Textitlán, S of Tierra de Yunta, 

16o46’47.3”N 97o17’36”W, 2,310 m, 18 July 2006, Sánchez et al. 1734 (IEB). Municip. 

Santiago Textitlán, Río Tronco, 16o42’02.9”N 97o15’53”W, 1,921 m, 15 June 2006, Jacob 

2 (IEB). Municip. Santiago Yosondúa, Imperio, 16o55’05”N 97o37’37.2”W, 2,317 m, 6 

June 2006, Mendoza 329 (IEB). Municip. Santos Reyes Tepejillo, 3 km N of Santos 

Reyes Tepejillo, entrance to La Cruz, Río Boquerón, 17o27’35.30”N 97o56’02.20”W, 1,650 

m, 17 June 1997, Ismael 21920 (MEXU). Municip. Tonala, Hwy 125, between 

Huajuapan and Tlacotepec, 17o38.953’N 97o58.776’W, ca. 1,370 m, 20 November 2003, 

Rivadavia & Read 1815 (MEXU). deep valley at S end of Sierra Zempoaltépetl, 8,000 ft. 

(ca. 2,438 m), 12 August 1950, Gentry 9302 (ARIZ). Misc. (state not specified): Tuquila, 

1840, Hartweg 510 (HOLOTYPE: K, ISOTYPES: BM, E, FI, LD, LE, OXF, P). 

 

Pinguicula hirtiflora Tenore 

ALBANIA. Berat: Dardhë, Sotir River, ca. 500 m, 22 September 1961, Meyer 6372 (JE; 

as P. crystallina subsp. hirtiflora). Dibër: Fushe Bulqizë, road between towns Peshkopi 

and Burrel, 41.515280’N 20.281450’E, 662 m, 1 June 2008, Barina et al. s.n. (BP). Lurë, 

Kunora e Lurës, ca. 1,600 m, 2 August 1959, Meyer 4645 (JE; as P. crystallina subsp. 

hirtiflora). Mt. Maja e Kreshtes, ca. 2.2 km N of Vajkal Bulqizë, 41.530390’N 

20.210800’E, 1,868 m, 1 June 2008, Barina et al. s.n. (BP). between Prizren and Debar, 

Radomirë, Mt. Korab, 1,400 m, 22 July 1918, Kümmerle s.n. (BP). Qufë Shtamë, ca. 

1,000 m, 9 August 1959, Meyer 5086 (JE; as P. crystallina subsp. hirtiflora). Radomirë, 

Liqeni i Zi, ca. 1,800 m, 5 April 1959, Meyer 4824 (JE; as P. crystallina subsp. hirtiflora). 

Durrës: Kurjë (Kuruja), 22 July 1897, Baldacci s.n. (BM). Elbasanit: near Elbasan, 10 

August 1938, Černjavski s.n. (SO; as P. louisii). 15 km S of Elbasan, 220 m, 5 August 

1973, Wang & Lu 590 (PE; as P. vulgaris). near Gramshi, Kokël, ca. 400-500 m, 20 

September 1961, Meyer 6272 (JE; as P. crystallina subsp. hirtiflora). Mt. Jablanica, 14 

July 1939, Černjavski s.n. (BEO). S of Librazhd, 2004, Casper s.n. (JE). 5 km W of 

Librazhd, road from Elbasan, ca. 250 m, 4 Junly 1959, Meyer 3432 (JE; as P. crystallina 

subsp. hirtiflora). Librazhd, Skhumbini River, 15 July 1960, Jakucs s.n. (BP; as P. 

louisii). between Librazhd and Elbasan, ca. 300 m, 21 April 1984, Svane 84 SS 6174 
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(AAU). NE slope of Mt. Lukova, ca. 6.2 km NNE of Gribë, ca. 2.9 km WSW of Shpellë, 

40.89550’N 20.401090’E, 1,834 m, 18 August 2007, Barina & Pifkó s.n. (BP). Mali i 

Shpatit, above Zavalinë, 41.001840’N 20.256530’E, 1,207 m, 4 August 2009, Barina & 

Pifkó s.n. (BP). Shebenik Mts., near lake at SE foot of Mt. Gryke e Valit, ca. 6.3 km SSE 

of Qarrishtë, 41.214160’N 20.469270’E, 1,996 m, 5 July 2008, Barina et al. s.n. (BP). 

Korçë: Dardhë, 15 August 1938, Černjavski s.n. (SO; as P. louisii). ca. 5.8 km SW of 

Dardhë, ca. 2.1 km ESE of peak of Mt. Lofka, 40.479870’N 20.782090’E, 1,604 m, 21 

May 2007, Barina et al. s.n. (BP). between Dardhë and Korçë (Korč), 17 August 1938, 

Černjavski s.n. (SO; as P. louisii). Korçë, Floq, 17 June 2004, Casper s.n. (JE). 3.6 km 

NW of Shalës, ca. 5.2 km E of Shënepremte, 40.768280’N 20.458950’E, 2,085 m, 16 

August 2007, Barina et al. s.n. (BP). 900 m E of Shen Mertin, 40.418880’N 20.565260’E, 

1,053 m, 21 July 2006, Barina et al. s.n. (BP). ca. 1.6 km WSW of Shpellë, 40.900810’N 

20.415490’E, 1,375 m, 19 August 2007, Barina & Pifkó s.n. (BP). 1 km from Shtyllë, way 

to Ostrovicë, 6 July 1959, Kuvayev 47-3 (LE). between Shtyllë and Gjonbabas, ca. 1,100 

m, 6 July 1959, Meyer 3580 (JE; as P. crystallina subsp. hirtiflora). Valley of brook 

Sotina, 4.9 km W of peak of Mt. Kameniku, 40.210460’N 20.656940’E, 1,009 m, 21 July 

2006, Barina s.n. (BP). ca. 3 km WNW of Vithkuq, above Osum River, 40.545080’N 

20.555300’E, 1,449 m, 27 May 2007, Barina et al. s.n. (BP). Voskopojë (Moskopolë), 

4,000 ft. (ca. 1,219 m), 1 July 1933, Alston & Sandwith 2015 (BM, S). ca. 4.2 km S of 

Voskopojë, ca. 800 m, W of Mt. Mustafalari, near road to Gjergjevicë, 40.594910’N 

20.597070’E, 1,465 m, 19 May 2007, Barina et al. s.n. (BP). ca. 1 km WNW of Zerec, 

40.706963’N 20.334811’E, 850 m, 9 August 2008, Barina et al. s.n. (BP). Kukës: 

Dukagjin (Dukadzin), 28 June 1955, Javorka & Ujhelyi s.n. (BP; as P. balcanica); 29 

June 1955, Javorka & Ujhelyi s.n. (BP; as P. balcanica). Petkaj, 4 June 1913, Košanin 

s.n. (BP, ZA). Selimaj, Valbonë, 28 July 1959, Meyer 4458 (JE; as P. crystallina subsp. 

hirtiflora). Shelegut, 17 June 2004, Casper s.n. (JE). Shenmeri, 18 May 1960, Meyer 

5796 (JE; as P. crystallina subsp. hirtiflora). Tropajë, ca. 600 m, 5 September 1918, 

Jávorka s.n. (BP). Valbonë River, 900-1,100 m, 3 July 1955, Jávorka & Ujhelyi s.n. (BP, 

BP; as P. albanica). Shkodrës: Brojë (Broja), 16 July 1900, Baldacci s.n. (BM, LE; as P. 

albanica). Grabom, ca. 160 m, 19 May 1914, Dörfler 179 (BM, BP, E). Nikç (Nicki), 8 

August 1901, Baldacci s.n. (BM, BP, LE). Prokletije Mts., ESE of Okol, W slope of Mt. 

Alis, 42.422460’N 19.761340’E, 885 m, 1 June 2005, Barina & Pifkó s.n. (BP). Pukä – 

Fushë road, 28 June 1955, Jávorka & Ujhelyi s.n. (BP; as P. balcanica). Qafë e Thores, 

26 July 1959, Meyer 4320 (JE; as P. crystallina subsp. hirtiflora); ca. 1,000 m, 9 August 

1959, Meyer 5086 (JE; as P. crystallina subsp. hirtiflora). Rapshë, ca. 750 m, 13 May 

1914, Dörfler 108 (BP, MHA, UPS). Rapshë, 42o24.900’N 19o30.658’E, 310 m, 6 June 
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2005, Casper s.n. (JE). Tiranë: Linzë, 150 m, 23 May 1924, Markgraf s.n. (BP; as P. 

louisii); s.d., Casper s.n. (JE; as P. hirtiflora var. louisii). W of Linzë, 250 m, 11 May 1960, 

Meyer 5555 (JE; as P. crystallina subsp. hirtiflora). Shkalla e Tujanit, 250-300 m, 14 

May 2006, Shlika s.n. (JE; as P. hirtiflora var. louisii). Vlorë: Dhërmi, 150 m, 14 June 

2004, Casper s.n. (JE). Misc. (label illegible): 8 August 1901, Baldacci & Baldacci s.n. (P). 

(locality not specified): 1879, Grisebach 1002 (GOET; as holotype of P. albanica). 

BOSNIA AND HERZEGOVINA. Republika Srpska: Lastva, 500 m, 6 June 1911, Voneina 

s.n. (GZU). Lastva, Bijela gora (Bjelagora), July 1891, Vandar s.n. (BP, WU); 400-600 m, 

24 April 1912, Lazel s.n. (WU). near Lastva, Arandjelovo, 400 m, 28 June 1981, Mayer & 

Mayer 10818 (GZU, MKNH). near Lastva, Dobra Voda, 21 May 1914, Maly s.n. (ZA). 

Lastva, Trebinje, 400 m, 22 August 1980, Mayer & Mayer 10718 (LJU, MKNH); 28 June 

1981, Mayer & Mayer s.n. (LJU). SE of Trebinje, Bijela gora (Bielagora), Koristna 

Gredna, June 1872, Pantocsek s.n. (S; as type of P. laeta). FRANCE. Alpes-Maritimes: 

Parc Natl. Mercantour, road between Tende and Sarge, along turnoff to Maurion, 1,100 

m, 11 June 2008, Lehnert 1595 (STU). Vallée de la Roya, 3 km N of Fontan, 500 m, 25 

April 1998, Shimai s.n. (Nippon Dental Univ.); 28 May 2002, Shimai s.n. (Nippon Dental 

Univ.). GREECE. Achaïa: Mt. Aroánia (Mt. Chelmos), July 1854, Orphanides 107 (STR; 

as P. megaspilaea). N side of Mt. Aroánia (Mt. Chelmos), 6,000 ft. (ca. 1,829 m), 16 

October 1939, Davis 997 (K). Mt. Aroánia (Mt. Chelmos), 6,000 ft. (ca. 1,829 m), 17/29 

July 1851, Orphanides 107 (BP, K, LE, S, UPS; as P. megaspilaea); 29 July 187?, 

Orphanides 107 (BM, UPS, UW; as P. hirtiflora var. megaspilaea); s.d., Orphanides 107 

(BM; as P. hirtiflora ver. megaspilaea). Dervéni (Dervenia), 800 m, 25 June 1893, de 

Halácsy s.n. (BP). 10 km NE of Kalavrita, 38o06’16”N 22o10’12”E, 8 April 2000, Malicky 

& Ruzicka s.n. (LI; as P. crystallina subsp. megaspilaea). near Kalavrita, Mt. Aroánia 

(Mt. Chelmos), 1,900 m, 16 June 1938, Grebenščikov s.n. (BEO; as P. hirtiflora var. 

megaspilaea). Megaspilaeon, 4,800 ft. (ca. 1,463 m), July 1848, Heldreich s.n. (K; as P. 

megaspilaea); 4,500 ft. (ca. 1,372 m), July 1848, leg. ign. s.n. (P); 4,500 ft. (ca. 1,463 m)?, 

July 1848, Heldreich s.n. (BM; as type of P. megaspilaea, BP; as P. megaspilaea); 4,500 

ft. (ca. 1,463 m), August 1848, Heldreich s.n. (LE; as P. megaspilaea). Árta: Mt. 

Tzoumerka (Mt. Tsumerka), Melissourgoi (Melissurgi), 1895, Baldacci s.n. (BM). Évia: 

Mt. Candili, Agios, 9 June 1930, Guiol 1237 (BM). Evritanía: Agrafiótis River, Trypa, 10 

July 2003, Galanis s.n. (UPA; as P. crystallina subsp. hirtiflora). Lithochori, 5 August 

1891, Sintenis & Bornmülle s.n. (WU). Fokída: Mt. Korax, 6,000-7,680 ft. (ca. 

1,829-2,341 m), 21 July 1879, Heldreich s.n. (BP, P; as P. hirtiflora var. pallida); 5,500 ft. 

(ca. 1,676 m), 21 July 1879, Heldreich s.n. (E); 5,500 ft. (ca. 1,676 m), 24 July 1879, 

Heldreich s.n. (LE, P, WU; as P. hirtiflora var. pallida). Grevená: 8 km SE of Grevená, in 
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canyon on road to Kalabaka, 500 m, 1 May 1979, Sebald 6975 (STU). 9 km W of Kranéa, 

S slope of Mt. Pyrostiá, 1,600-1,800 m, 11 July 1979, Christiansen et al. 7631 (AAU). 

Samarina, 4,200 ft. (ca. 1,280 m), 4 July 1951, Balls & Gourlay s.n. (BM, E). NE side of 

Simandro Mts., W of Kranéa, around “Jiftovrisi” spring, 1,200 m, 13 August y?, Charpin 

et al. 10998 (UPA). Voúrinos Mts., E of Éxarhos, 900 m, 18 August 1983, Hagemann et 

al. 1080 (UPA). Ioánina: 1.5 km ESE of the village of Agia Paraskevi, along road to 

Fourka, 1,000-1,050 m, 40o08’N 20o54’E, 3 September 1997, Phitos et al. 25660 (UPA; as 

P. crystallina subsp. hirtiflora). SE slope of Mt. Gramoz (Mt. Grammos), NW of Plikáti, 

1,650 m, 24 August 1979, Strid & Zacharof 16854 (MKNH). ca. 11 km N of pass on 

Ioanina – Rtikala road, along road to above Metsovo (Metzovo), Lakmos Mt. (Lakmon 

Mt.), 4,500-5,000 ft. (ca. 1,372-1,524 m), 1885, Haussknecht s.n. (BM). NE of Metsovo, 

near the top of Katara Pass, 39o47.872’N 21o13.636’E, 1,663 m, 23 July 2002, Reeves & 

Massoura 2451 (E). Milia, 1,350-1,400 m, 10 July 1981, Frost-Olsen s.n. (AAU; as P. 

balcanica). ca. 6-7 km N of Pādes, pass between Pādes and Mt. Pādes, 1,800-2,000 m, 15 

August 2006, Martins & Müller 1908 (JE). Pindos Mts., above Agia Paraskevi 

(Kerasovo), 2,500 ft. (ca. 762 m), 30 July 1961, Cambridge Univ. Exp. s.n. (K; as P. 

vulgaris); 3,000 ft. (ca. 914 m), 30 July 1961, Cambridge Univ. Exp. s.n. (K; as P. 

vulgaris). Pindos Mts., Kataras Pass, E of Milea, E slopes of Mavres Petres, ca. 1,300 m, 

8 July 1981, Frost-Olsen 3722 (AAU; as P. balcanica). Pindos Mts., above Metsovo, 

Katara, 1,600-1,800 m, 29 July 1956, Rechinger 18369 (AAU, GZU, S). Pindos Mts., 

Oxya, 1,000 m, 20 July 1893, Halácsy s.n. (WU). Pindos Mts., Vovousa, Tsuka Rossa, 

1,600-1,980 m, 1-2 August 1956, Rechinger s.n. (AAU, E, GZU, S, WU). Mt. Smolikas, 

1931, Guiol s.n. (UPS). Mt. Smolikas, 7,500 ft. (ca. 2,286 m), 1 July 1937, Balls & 

Gourlay 3448 (BM, E; as P. hirtiflora var. parviflora). Smolikas Mts., SE of Agia 

Paraskevi, along Kutsura River, 1,100 m, 28 May 1998, Shimai s.n. (Nippon Dental 

Univ.). Smolikas Mts., Agia Paraskevi (Kerasovo), Thisino Spring, 1,800 m, 9 July 1958, 

Rechinger 20887 (AAU). SE slope of Mt. Smolikas, NW of Distrato, above Komoumaniri 

River, near bridge, 900-950 m, 23 May 1973, Stamatiadou s.n. (BM). Mt. Smolikas, 

Pades, ca. 1,800 m, 27 July 1985, Burri & Krendl s.n. (LI). Kardítsa: Achellóos River 

Valley, 2 km E of Petrtón (Petrtó?) Village, 500 m, 19 September 1980, Binder et al. 383 

(AAU, BC, MHA). Korinthia: Dervéni, Evrostina (Zachuli), 800 m, 25 June 1893, 

Halácsy s.n. (WU). Mt. Geránia, between summits Makriplagi and Tris Portes, 38o01’N 

23o05’E, 600-850 m, 8 April 1995, Constantinidis s.n. (UPA; as P. crystallina subsp. 

hirtiflora). Messinia: Alagonia, Agios Nicolas, 26 July 1898, Zahn s.n. (WU). Pieriá: 

Olympus Mts. (Olimbos Mts.), Megarema, 5 August 1891, Sintens & Bornmüller s.n. 

(SO). Olympus Mts. (Olimbos Mts.), Monast Agia Dionissios, 5 August 1933, 
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Grebenščikov s.n. (BEO). Olympus Mts. (Olimbos Mts.), Agios Dionysios, July 1851, 

Herdreich 2495 (P, UPS); 13 & 25 July 1857, Orphanides 719 (LE, P, UPS); 12 

September 1889, Sintenis 1910 (LE, MANCH, P, UPS); ca. 800 m, 3 May 1931, Musters 

s.n. (BM; as P. hirtiflora ver. megaspilaea); ca. 800 m, June 1936, Schacht s.n. (SO; as P. 

louisii). Olympus Mts. (Mt. Olymbos), Mavrolongos Gorge, 500 m, 30 May 1998, Shimai 

s.n. (Nippon Dental Univ.). Olympus Mts. (Olimbos Mts.), Prionia, 1,219 m, 22 July 

1973, Akeroyd 103 (E); 1,050 m, 25 September 1974, Wraber s.n. (LJU); 20 August 1984, 

Hellmann s.n. (STU). Olympus Mts. (Olimbos Mts.), between Prionia and Aghios 

Dionisiou Monastery, ca. 1 km SSW of monastery, ca. 900 m, 20 August 2006, Martins & 

Müller 2027 (JE). Tríkala: Mt. Chasia (Kratsovo), Kalambaka, above village of Pefki, 

39o48’N 21o22’E, ca. 950 m, 14 June 2000, Phitos s.n. (UPA; as P crystallina subsp. 

hirtiflora). Malakássi (Malakasi), 3,000-3,500 ft. (ca. 914-1,067 m), 17-18 July 1885, 

Heldreich s.n. (E, UPS, WU); 17 June 1896, Freyn s.n. (BP, P, SO, WU); 900-1,000 m, 17 

July 1985, Burri & Krendl s.n. (LI). Viotia: Parnassós Mts., 6 August 1852, Heldreich 

s.n. (BP, LE, S, UPS; as P. megaspilaea); 4,500 ft. (ca. 1,372 m), August 1855, Guicciardi 

s.n. (BP, E, LE, LI, MANCH, PAD, UPS; as P. megaspilaea). ITALY. Calabria: Cosenza: 

Rossano, Torrente Celadi (Torrente Celati), 200 m, 20 April 1979, Del Prete et al. s.n. 

(CLU); 26 April 1980, Cesca et al. s.n. (CLU). Campania: Avellino: Monte Accèllica, ca. 

1,300 m, 21 June 1908, Lacaita s.n. (BM). Napoli: Castellammare, 3 June 1874, Janka 

s.n. (BP); s.d., Tenore s.n. (NAP); s.d., leg. ign. s.n. (NAP). Monti di Castellammare, 

1823, Gussone s.n. (NAP); s.d., leg. ign. s.n. (NAP). Castellammare, Aqua Santa, May 

1832, Tenore s.n. (K); 23 June 1833, Gussone s.n. (NAP); 1833, Tenore s.n. (G-DC); 7 

August 1843, leg. ign. s.n. (OXF); 2 August 1855, Huet du Pavillon & Huet du Pavillon 

s.n. (BM, K, LE, MANCH, MARS General herb., OXF, UPS); 25 August 1855, Leresche 

s.n. (K); July 1903, Guadagno s.n. (VT); 16 May 2006, Steiger s.n. (JE). M.te della Cava 

de Castellammare, all’Acqua Santa, s.d., Tenore (LECTOTYPE: NAP). rocks in Cava, 

1827, Passy s.n. (G-DC). La Cava, Rocca Borea, 21 July 1843, Fleming s.n. (BM). Monte 

della Cava, 5 June 1825, Gussone s.n. (NAP); 1832, Tenore s.n. (P); s.d., leg. ign. s.n. 

(LE). Monte della Cava, Castellammare dell’Aqua Santa, s.d., leg. ign. s.n. (NAP). 

Fontana di San Michele, Faito, August 1880, leg. ign. s.n. (FIAF). Mt. St. Angelo, 3 June 

1874, Janka s.n. (BP); 1,300 m, 10 July 1910, Pellanda s.n. (BM, BP, LE, MW, OXF); 16 

June 1912, Pellanda s.n. (LE). Mt. St. Angelo, Castellammare, Aqua Santa, 12 July 

1846, Cosson s.n. (P); 2 August 1855, Pavillon & Pavillon s.n. (BP); 1,200 m, July 1903, 

Guadagno s.n. (BP); 1,200 m, June 1906, Guadagno s.n. (BM). Salerno: Amalfi, 28 April 

1939, Lenander s.n. (S; as P. vulgaris). Amalfi, Valle delle Ferriere, ca. 500 m, 25 May 

1881, leg. ign. s.n. (BM); 21 May 1971, Anzalone s.n. (RO). Amalfi, Ravello, May 1952?, 
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Anzalone s.n. (RO; as P. vulgaris var. hirtiflora). SW of Cava de’Tirreni, Avvocatella, 

Mulino della Trinità, s.d., Tenore s.n. (NAP). SW of Cava de’Tirreni, Grotte di Bonea, 

1835, Tenore s.n. (NAP). Valle della Ferriera, Ravello, 350-400 m, 28-29 July 1921, Fiori 

s.n. (FIAF). Maiori, Valle di Vècite, ca. 80 m, Lacaita s.n. (BM). ca. 300 m SW of Marina 

di Vietri, Grotta del Topo, sea level, 25 May 1998, Shimai s.n. (Nippon Dental Univ.). 

between Maiori and Capo d’Orso, ca. 800 m, 28 June 1883, leg. ign. s.n. (BM). Vietri sul 

Mare, Marina, wet rocks behind private beach Il Calypso, sea level, 23 July 1996, 

Shimai s.n. (Nippon Dental Univ.); 2 September 1996, Tredici s.n. (Nippon Dental 

Univ.); 24 May 1998, Shimai s.n. (Nippon Dental Univ.). Vietri, 5 m, 23 August 1957, 

Casper s.n. (JE); s.d., Gussone s.n. (NAP). KOSOVO. Deçan: Monte Maja Rops, Decanit, 

ca. 1,600 m, 24 July 1917, Andrasovszky s.n. (BP). Gjakovë: Ponoshec, 400 m, 7 May 

1968, Krasnići s.n. (LJU). REPUBLIC OF MACEDONIA (FYROM). Bitola: Mt. Baba, 

1,600 m, 10 September 1906, Maire & Petitmengin 1182 (NCY).  

 

Pinguicula ibarrae Zamudio 

MEXICO. Hidalgo: between Pachuca and Tampico, along Hwy 105, 18-23 mi. (ca. 29-37 

km) S of Huejutla, 20o59’N 98o31’W, 900 m, 28 February 1987, Croat & Hannon 65992 

(IEB, K; as P. agnata). Municip. Tlanchinol, ca. 11 km N of Tlanchinol, road to Huejutla, 

1,100 m, 18 November 2001, Zamudio et al. 11814 (HOLOTYPE: IEB, ISOTYPES: IEB, 

MEXU, TEX). Municip. Tlanchinol, ca. 13 km NE of Tlanchinol, road to Huejutla, 1,120 

m, 21 March 2003, Zamudio & Ibarra 12321 (IEB, MEXU). Querétaro: Municip. Landa 

de Matamoros, Cerro Grande, 12 August 2011, Servín 3158 (IEB).  

 

Pinguicula immaculata Zamudio et Lux 

MEXICO. Nuevo León: Municip. Aramberri, Aramberri to El Salitre, 1,325 m, 26 

October 1993, Hinton et al. 23763 (GBH, Herb. Hinton in MO). Municip. Galeana, 

around km 13 on road from Galeana to Reyones, 24o54.959’N 100o03.971’W, ca. 1,500 m, 

13 March 2004, Rivadavia 1832 (MEXU). Municip. Galeana, km 10.7, between Rayones 

and Galeana, 1,260 m, 8 August 1990, Zamudio et al. 6175 (IEB, MEXU). Municip. 

Galeana, 10 km from gap between Rayones and Galeana, 1,300 m, 26 February 1991, 

Zamudio & Cols 6225 (HOLOTYPE: IEB, ISOTYPES: IEB, MEXU, MICH, TEX). 

Municip. Galeana, Santa Rita, above 2,180 m, 12 January 1989, Hinton et al. 19294 

(GBH, Herb. Hinton in MO; as P. sp., IEB); above 2,030 m, 23 March 1993, Hinton et al. 

22793 (IEB). Municip. Rayones, Cerro Blanco, 1,600 m, 27 February 1990, Hinton et al. 

20191 (GBH, Herb. Hinton in MO; as P. sp., IEB). Municip. Zaragoza, W of Zaragoza, 

1,445 m, 16 October 1993, Hinton et al. 23650 (GBH, Herb. Hinton in MO). 
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Pinguicula involuta Ruíz et Pavón 

BOLIVIA. Cochabamba: Corani, 14,000 ft. (ca. 4,267 m), 18 October 1964, Badcock 451 

(K). El Balconcillo, 3,200 m, 18 November 1984, Luer et al. 10496 (MO). La Paz: Nor 

Yungas, Hichuloma, abandoned railroad station at the border of the provinces of Murillo 

and Nor Yungas, off the road from La Paz to Coroico, 3,300 m, 18 November 1967, 

Vuilleumier 381 (K). Sud Yungas, 1.3 km W of Unduavi, 16o18’S 67o55’W, 3,400 m, 12 

November 1987, Solomon 17416 (MO). Unduavi, 10,000 ft. (ca. 3,048 m), December 1865, 

Pearce s.n. (BM). Unduavi, jct. of road from La Paz to Coroico and Chulumani, 10,300 ft. 

(ca. 3,139 m), 13 October 1950, Brooke 6837 (BM; as P. antarctica). PERU. Amazonas: 

Bagua, Cordillera Colán, E of La Peca, 9,600 ft. (ca. 2,926 m), 29 August 1978, Barbour 

3222 (K, MO). Bagua, Cordillera Colán, NE of La Peca, 10,800 ft. (ca. 3,292 m), 8 

September 1978, Barbour 3425 (K). Chachapoyas, Leimebamba (Leymebamba?), 

06o58’05”S 77o39’57”W?, 2,542 m, 22 May 2015, Ocaña et al. 247 (MO). Chachapoyas, S 

side of Molinopampa-Diosan Pass, 2,700-3,100 m, 8 August 1962, Wurdack 1638 (K, NY). 

ESE of Chachapoyas, Puma Urco, 2,700-3,000 m, 1 June 1962, Wurdack 679 (A, K-photo, 

S; as P. antarctica). NE of Tambo de Ventilla, Cerro de Fraijaco (Huai-Huni), 

3,300-3,450 m, 7 July 1948, Pennell 15875 (A; as P. violacea). Cuzco: Municip. Cuzco, 

Inca Trail, between Sayaqmarka and Phuyupatamarca, 13o13.045’S 72o31.504’W, ca. 

3,660 m, 28 January 2004, Rivadavia 1827 (MEXU). Huánuco: Huánuco, Punta de 

Panao, 14 September 1940, Asplund 13709 (S). Torre-huasi, 3,400 m, 14 May 1946, 

Woytkowski 34321 (MO). Lambayeque: Ferreñafe, near Laguna Tembladera, 3,300 m, 8 

October 1989, Quiroz 2606 (K). Pasco: border Prov. Oxapampa and Pasco, 2,700 m, 7 

March 1986, van der Werff et al. 8524 (MO). Piura: between Sapalache and Chinguela, 

Loma Redonda, 2,400 m, 15 September 1981, Sagástegui et al. 10187 (MO). San Martín: 

E of Laguna Huayllabama, 06o58’53”S 77o43’09”W, 3,250 m, 2 November 2012, 

Zambrana et al. 8586 (MO). trail to Laguna de Los Cóndores, 06o48’44”S 77o42’59”W, 

3,275-3,500 m, 26 June 2010, Bussmann et al. 16447 (MO). Misc. (province not 

specified): Pillao, Pozuzo, and Huassahuassi, s.d., Pavón s.n. (ISOTYPES?: A, BM, FI, 

K-photo ex-MPU). 

  

Pinguicula ionantha Godfrey 

USA. Florida: Bay Co.: near Panama City, ca. 10 air mi. (ca 16.1 km) ESE of Jct. of roads 

22 and 98, W side of Sandy Creek, 26 March 1995, Schotz 1233 (BUF). Youngstown, 16 

March 1937, Exploration Party 1937 (FLAS). Franklin Co.: Apalachicola National 

Forest, N of forest road to Wright Lake, SW of Sumatra, 16 March 1991, Godfrey 84062 

(A). 3 mi. (ca. 4.8 km) N of Carrabelle, 18 March 1960, Godfrey 59343 (PARATYPE: 
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FLAS). N of Carrabelle, on State 67, 29 February 1972, Taylor 13042 (P, UPS). 2.1 mi. 

(ca. 3.4 km) S of Crooked River bridge, 3.8 mi. (ca. 6.1 km) N of Jct. U.S. 98 at 

Carrabelle, 3 April 1993, Orzell & Bridges 21365 (USF). 11 mi. (ca. 17.7 km) S of 

Sumatra, 26 March 1960, Godfrey 59362 (HOLOTYPE: GH, ISOTYPES: BVS, FLAS, 

JE, MSC, NY, S, US, USF, PARATYPES: FLAS, NCU, UFS). 12.6 mi. (ca. 20.3 km) S of 

Sumatra, 21 March 1964, McDaniel 3991a (UNA). ca. 3 mi. (ca. 4.8 km) NE of Sumatra, 

off Hwy 65, along dirt road, Ann’s Bog, 13 March 2009, Crow 10136 (MSC). Gulf Co.: W 

of Wetappo Creek, 7 air mi. (ca. 11.3 km) WSW of Wewahitchka, 30 March 1992, 20-24 ft. 

(ca. 6-7 m), Orzell & Bridges 19285 (USF). 6.5 mi. (ca. 10.5 km) S of Wewahitchka, 26 

March 1960, Godfrey 59361 (PARATYPE: FLAS, MHA). Liberty Co.: Apalachicola Natl. 

Forest, near Alligator Creek, ca. 20 mi. (ca. 32.2 km) SWS of Bristol, 21 March 1992, 

Hill et al. 22859 (A, USF). Apalachicola Natl. Forest, 3 mi. (ca. 4.8 km) E of Sumatra, 15 

February 1982, Correll 53308 (USF). Apalachicola Natl. Forest, ca. 15 km NW of 

Sumatra, along Route 379, 30o08.118’N 85o04.005’W, 25 February 2007, Shimai s.n. 

(Nippon Dental Univ.). Apalachicola Natl. Forest, Wilma, site parallel to RxR at Jct. FL 

13, U.S. 65 and FL 12, 16 March 1983, Utech & Ohara 83-019 (PE, TUS, USF; as P. 

caerulea). Apalachicola Natl. Forest, N of forest road to Wright Lake from Hwy 65, 10 

March 2009, Crow et al. 10120 (MSC). S of Vilas, 26 May 2001, Schlauer s.n. (JE). 

county not specified: on Route 67, March 1979, Honda s.n. (TNS).  

 

Pinguicula jackii Barnhart var. jackii Barnhart 

CUBA. Cienfuegos: Buenos Aires, Las Lagunas, 2,500 ft. (ca. 760 m), 5 December 1928, 

Jack 6794 (HOLOTYPE: US). La Sierrita, La Cueva, 700-900 m, 7 May 1977, Bisse et al. 

s.n. (JE-photo). San Blas, 17 March 1929, Bailey 12443 (JE, NY). Trinidad Mts., 3,000 ft. 

(ca. 914 m), 12 March 1930, Hunnewell 11,477 (NY). Trinidad Mts., Buenos Aires, 

probably type location, 10 July 1929, Bangham s.n. (A). Trinidad Mts., Buenos Aires, 

Gaviña, August 1941, Howard 6451 (A, BM, LE, NY, S). Trinidad Mts., Las Vegas de 

Matagua, 22 February 1956, Morton 10527 (IJ). Vegas de Matagua, ca. 800 m, 20 June 

2004, Shimai & Panfet s.n. (Nippon Dental Univ.).  

  

Pinguicula jackii Barnhart var. parviflora Ernst     

CUBA. Cienfuegos: near El Naranjo, 900 m, 18 July 1958, Webster et al. 205 

(NEOTYPE: S; as P. lithophytica, IJ; as P. albida, K-photo ex-IJ; as P. lithophytica). Los 

Tornos, ca. 800 m, 20 June 2004, Shimai & Panfet s.n. (herb. Shimai). Trinidad Mts., 

near Las Vegas de Matagua, 12 July 1929, Bangham s.n. (IJ; as P. lithophytica). 
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Pinguicula jaraguana Casper 

Cuba. Holguín: Cayo Fortuna, Río Toa, 21 April 1970, Bisse & Areces s.n. (JE; as P. 

bissei); 25 March 1972, Lippold s.n. (JE). Cuchillas de Moa, Río Jiguani, 19 April 1985, 

Álvarez de Zayas et al. s.n. (JE). near Mina Mercedita, Cayo Probado, Río Jiguani, 3 

April 1972, Bisse & Berazain s.n. (JE). Municip. Moa, Arroyo Jaragua, ~20o25’N  

~74o52’W, 25 February 1979, Bisse et al. PFC-39913 (HOLOTYPE: JE, ISOTYPE: B). 

 

Pinguicula jarmilae Halda et Malina 

BOLIVIA. Chuquisaca: Boeto, Nuevo Mundo, NE of Villa Serrano, 19o00’S 65o15’W, 

2,400 m, 23 November 1995, Wood 10168 (K; as P. involuta). Nuevo Mundo, 18o59’31”S 

64o17’56”W, 2,145 m, 30 November 2005, Villalobos et al. 501 (MO; as P. chuquisacensis). 

1 km from Nuevo Mundo, road to Serrano, 18o59’38.1”S 64o17’30.2”W, 2,518 m, 14 May 

2004, Huaylla 1121 (MO; as paratype of P. chuquisacensis). Nuevo Mundo, road to Valle 

Grande, 18o59’21”S 64o17’37”W, 2,230 m, 17 August 2005, Villalobos et al. 35 (MO; as P. 

chuquisacensis).  

 

Pinguicula kondoi Casper 

MEXICO. Nuevo León: Municip. Aramberri, before Aramberri, 24o06.459’N 99o52.340’W, 

ca. 1,330 m, 14 March 2004, Rivadavia et al. 1835 (MEXU). Municip. Aramberri, 

Ascencion to Sandia, 1,900 m, 9 May 1992, Hinton et al. 21936 (GBH, Herb. Hinton in 

MO; as P. reticularta, IEB); 1,820 m, 19 March 1993, Hinton et al. 22716 (GBH, IEB). 

Municip. Aramberri, Cerro Grande, 2,800 m, 24 August 1986, Hinton et al. 19021 (GBH, 

Herb. Hinton in MO; as P. sp., IEB). Aramberri, San Francisco, ca. 1,810 m, 9 March 

1993, Hinton et al. 22700 (GBH, Herb. Hinton in MO; as P. reticulata, IEB). Aramberri, 

near San Francisco, 1,965 m, 2 April 2004, Hinton et al. 28233 (GBH, Herb. Hinton in 

MO, MEXU). Municip. Zaragoza, a few km N of Zaragoza, 23o58.631’N 99o47.169’W, ca. 

1,430 m, 14 March 2004, Rivadavia et al. 1834 (MEXU). San Luis Potosí: Guadalcázar, 

ca. 6 km E of Entrinque El Huizache, road to Cd. Victoria, 22o55’34”N 100o24’31”W, 

1,270 m, 10 April 1996, Bárcenas 1029 (MEXU). Guadalcázar, SE of Norias del Conde, 

Sierra “Las Naricas”, 23o00’46”N 100o22’28”W, 1,620 m, 15 February 1998, Gómez 1688 

(MEXU). Guadalcázar, Predio La Pedrera, 2 km S of Road 80 (Huizache – Cd. Victoria), 

8 km E of Entrinque Huizache, road to Los Amoles, 22o53’07”N 100o23’04”W, 1,210 m, 4 

February 1996, Hernández 2638 (MEXU). Municip. Guadalcázar, 12 km N of El 

Huizache – Cd. Victoria road, road to Santa Rita Mier and Noriega, 23o01’12”N 

100o19’43”W, 1,700 m, 6 May 1996, Hernández 2583 (MEXU). Municip. Guadalcázar, 

2.5 km NE of San Carlos, La Puentecita, Ejido Santa Rita del Rucio, 23o01’58”N 
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100o18’55”W, 23 March 1997, Torres 14905 (MEXU). Municip. Guadalcázar, 4.1 km NE 

of Santa Rita, Ejido de Santa Rita del Rucio, 24 April 1997, Torres 15079 (MEXU). 

Municip. Guadalcázar, 2 km NE of Santa Rita del Rucio, junction to El Jaujal, 

23o04’33”N 100o16’34”W, 1,635 m, 26 March 1996, Gómez 775A (MEXU). near Tula 

(Tamaulipas?), cultivated material vouchered in April 1991 at Parmengarten, (original 

collected at the locality in 1977), Schneckenburger S.169 (FRP; as holotype of P. 

reticulata). Tamaulipas: ca. 71 km from Tampico Jct. to Cd. Victoria, February 1971, 

Osada 1029 (HOLOTYPE: NCU, SYNTYPE: NCU).  

 

Pinguicula laueana Speta et Fuchs 

MEXICO. Oaxaca: Municip. San Juan Mixtepec, summit of Quiexobaa, 16o17’00”N 

96o16’06”W, 3,600 m, 24 April 1997, Hunn OAX-1011 (MEXU; as P. macrophylla). San 

Pedro Ocotepec, 1,600 m, 8 April 1995, Torres 591 (IEB).  

 

Pinguicula laxifolia Luhrs 

MEXICO. Tamaulipas: Gómez Farías, Rancho del Cielo, between La Perra and Agua 

Linda, 31 March 1969, Richardson 1211 (HOLOTYPE: TEX). Municip. Gómez Farías, 

Rancho del Cielo, 19-22 April 1990, Zamudio & Contreras 7850 (ENCB, IEB).  

 

Pinguicula leptoceras Reichenbach 

AUSTRIA. Salzburg: Gerlosplatte, 1,500 m, 29 July 1970, Grims s.n. (LI). Hohe Tauern, 

2,200 m, 18 July 1986, Melzer s.n. (LI). Tirol: Mt. Hohe Mut, Obergurgl, 2,450 m, 13 

July 1970, Wraber s.n. (LJU; as P. vulgaris); 2,200-2,600 m, 10 July 1986, Emura s.n. 

(TI). Hohe Tauern, Umbaltal, 2,000 m, 22 July 1934, Schaeftlein s.n. GZU-154543 

(GZU). Kartitsch, Obstanser, 2,000 m, 23 July 1935, Schaeftlein s.n. GZU-154543 (GZU).  

Obergurgl, Gurgler Tal, ca. 2,200 m, 21 July 1957, Segelberg s.n. (S). N of Obergurgl, E 

slope of Ötztal, 2,300 m, 11 July 1976, Goedmakers s.n. (AMD; as P. vulgaris). 

Obergurgl, Rotmoostal Valley, 2,250 m, 29 July 1953, Eggler s.n. GZU-096361 (GZU); 

2,200 m, 12 July 1976, Fluijter & Goedmakers s.n. (AMD; as P. vulgaris). Obersee, 2,020 

m, 5 July 1990, Mittendorfer s.n. (LI). Ötztaler Alpen, Erlanger Hütte, 2,250 m, 22 July 

1956, Casper s.n. (JE). Patscherkofel, 2,150 m, 3 August 1951, Gams & Sjörs s.n. (UPS). 

Prägraten, Pebellalm, 22 June 1939, Ronniger s.n. (BP). St. Jakob im Defereggental, 

Obersee, 2,013 m, 28 July 1951, leg. illegible s.n. (LJU). Stubaier Alpen, Nürnberger 

Hütte, 2,300 m, 28 July 1938, Salzmann s.n. GZU-061073 (GZU). Timmelsjoch, 

2,200-2,350 m, 7 July 1991, Englisch & Latzin 168/91 (LI). Vent, Martin-Busch Hütte, 

2,200 m, 24 July 2005, Kull 11657 (STU). Vermunt Tal, 31 July 1935, Salzmann s.n. 
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GZU-061073 (GZU). waterfalls in Winklertal, Kartitsch, 1,850 m, 18 July 1955, 

Schaeftlein 169/55 GZU-154544 (GZU). Vorarlberg: Bielerhöhe, 7,000 ft. (ca. 2,134 m), 6 

August 1966, Woodhead 12793 (NMW). Ischgl, 25 July 1990, Hellmann s.n. (STU). 

between Klösterle and Dalaas, Verwallgruppe, 1,500 m, 8 June 1978, Polatschek s.n. 

(LE). between Partenen and Ganifer, way to Zeinisjoch, 21 June 1942, Widder s.n. 

(GZU). Reutlinger Hütte, July 1924, Müller s.n. (STU). Silvretta, Hochmaderjoch, 2,100 

m, 21 July 1989, Gölles 737 (WU). FRANCE. Alpes-Maritimes: Cime d’Agnelliere, Lac de 

Trecoulpes, 2,250 m, 25 July 1965, Melzer s.n. (LI). Vallon de Casterino, 5,600 ft. (ca. 

1,707 m), June 1907, Ipse s.n. (MANCH; as P. vulgaris). near St. Étinn-de-Tinee, Vallon 

de Rabuons, 2,000 m, 29 June 1981, Cheek 92 (K; as P. vulgaris). Col de Tende, 30 June 

1861, Bourgeau s.n. (P). Col de Tende, W of Fort Pernante, on French-Italian border, 

2,000 m, 25 July 1997, Shimai s.n. (Nippon Dental Univ.). Vens, 2,350-2,400 m, 9 July 

1964, Teppner s.n. (LI). Hautes-Alpes: Col Bayard, 23 July 1959, Terré s.n. (TL). La 

Chapelle-en-Valgaudémar, Lac de Pétarel, 2,090 m, 31 July 1956, Laurence s.n. (P; as P. 

vulgaris). Col de la Croix, 2,300 m, 1905, Petitmengin s.n. (NCY; as P. arvetii). Col 

Lacroix, 2,200 m, 11 August 1883, Faure s.n. (LISU; as P. variegata); 1 July 1948, 

Laurence s.n. (P; as P. grandiflora). Saint-Véran, 2,080 m, 7 July 1981, Wittmann s.n. 

(LI). Col de Vars, near refuge, 5 July 1933, Chrysler s.n. (CHRB; as P. reuteri). Mt. Viso, 

Guil, 2,100 m, 6 July 1922, Ipse s.n. (P; as P. variegata). ITALY. Lombardia: Bergamo: 

Pizzo Arera, Rifugio Capanna 2000, 45o55’57”N 09o48’17”E, 2,130 m, 15 July 2010, 

Wittmann s.n. (LI). Brescia: between Mt. Colombine and Goletto di Cludona (Maniva), 

2,020 m, 4 July 1994, Martini s.n. (UDM). Malga Tombea, 1,880 m, 22 June 1967, 

Segelberg s.n. (S; as P. vulgaris). Como: Pizzo di Gino, 8 July 1952, leg. ign. s.n. (LUG; 

as P. vulgaris subsp. leptoceras). Lecco: Mt. Grigna Merddionale, NE Rif. A. Porta, 25 

May 1952, leg. ign. s.n. (LUG). Monte Legnone, 150 m NW of Rifugio Silvestri, 

46o05’40”N 09o24’21”E, 2,220 m, 18 July 2011, Gilli & Pachschwöll s.n. (WU). Piani 

Resinelli, ca. 1,400 m, 7 June 1965, Zollitsch s.n. (LE); ca. 1,550 m, 18 June 1967, 

Segelberg s.n. (S; as P. vulgaris). Sondrio: Bormio, 1,500 m, 4 June 1906, Longa s.n. 

(PAD; as P. grandiflora). Bormio, Paluaccio di Oga, 1,700 m, 28 June 1891, Cornaz s.n. 

(S; as P. grandiflora). Bormio, Premadio, Bosco della Costazza, 1,450 m, 25 June 1888, 

Cornaz s.n. (BP). Bormio, near Sasselo, 10 June 1893, Cornaz s.n. (LI); 28 May 1898, 

Longa s.n. (NCY; as P. grandiflora). Varese: Laveno, Sasso del Ferro, June 1887, 

Cummings & Mann s.n. (MU; as P. grandiflora). Piemonte: Cuneo: Colle dell’Agnello, 

44o40.505’N 06o59.365’E, 2,450 m, 23 July 2001, Steiger s.n. (JE). Entracque, 1,900 m, 

23 July 1933, Andreáuszky & Kaspati s.n. (BP; as P. vulgaris). Marguaréis, Certosa di 

Pésio, 22 June 1862, Thuret s.n. (P). Ormea, 2,000 m, 23 July 1912, Wilczek s.n. (JE). 
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Colle di Tenda, Bussia, 1,900-2,000 m, 29 June 1982, Burri & Krendl s.n. (LI). Valle di 

Valetta, Terme de Valdieri, between Gias della Casa and Pian della Casa del Re, 

1,650-1,740 m, 4 July 1998, Schneeweiß et al. 32 265 (WU). Verbano-Cusio-Ossola: 

Baceno, trail between Alpe Dévero and La Forcoletta, 1,800 m, 13 July 1995, Galasso 

s.n. (MSNM). Baceno, trail between Alpe Dévero and Alpe Sangiatto, 1,850 m, 31 June 

1996, Galasso s.n. (MSNM). between Forno and Campello, 1,000 m, 24 May 1913, 

Boggiani s.n. (BM; as P. vulgaris). Vercelli: Valsesia, Valle Vogna, 15 June 1870, 

Carestia s.n. (PAD; as P. vulgaris). Trentino-Alto Adige: Bolzano: Col Alto, s.d., leg. ign. 

(Parolini?) s.n. (BASSA; as P. vulgaris). Cima Bianca (Weisspitz), 2,250-2,400 m, 14 July 

1891, Stippl s.n. (GZU). Chiusa (Klausen), 10 July 1884, Treffer s.n. (BM, JE, K, LE, 

OXF, P); 16 July 1892, Treffer s.n. (S). N of Colfosco, Kreuzberg, Sesto (Sexten), 2,000 m, 

1 August 1912, Dolenz s.n. (GZU). N of Colfosco, Krumholzgebiet, 1,900 m, 13 July 1965, 

Larsen 20734 (AAU). Hochalm, 46o41’55”N 12o00’31”E, 2,189 m, 18 July 2008, 

Brandstätter 08-M32-1 (LI). Colle Isarco (Gossensaß), Cima Gallina (Hühnerspiel), 

2,000 m, 7 July 1911, Conrath 134 (GZU). around Refugio Parro (Chemnitzer Hütte), 27 

July 1943, Maggendorfer s.n. GZU-034908 (GZU). Val Passiria (Passeiertal), between 

Saltúsio (Saltau) and Corvara (Rabenstein), 1,600 m, 28 June 1909, Handel-Mazzetti 

s.n. (WU). Pusteria, 1,500-1,900 m, 3 July 1884, Gander s.n. (LE). between Pusteria and 

Sesto (Sexten), 7,500-8,000 ft. (ca. 2,286-2,438 m), 3 August 1871, Huter s.n. (K; as P. 

grandiflora). Ridnaun, August 1925, László s.n. (BP). St. Leonhald, 12 July 1925, Rapp 

s.n. (JE). St. Ulrich, Raschötz, 17 July 1983, Seybold 7931 (STU). Seiseralm, 9 July 

1910, Hafströms s.n. (S; as P. grandiflora); ca. 1,900 m, 25 June 1953, Müller s.n. (S). 

Seiser Alpe, Tschafonbaches, 2,000 m, 25 June 1935, Koch 53/264 (S). Sesto (Sexten), 

between Nemes and Monte Eisenreich, 6,000-7,000 ft. (ca. 1,829-2,134 m), 5 July 1875, 

Huter s.n. (BP, WU). Val Sesvenna, ca. 2,400 m, 5 August 1957, Heske s.n. (GZU). Alpe 

di Siusi (Seiser Alm), ca. 2,000 m, 22 July 1954, Heske s.n. (GZU). Trafoi, 3 July 1887, 

Petit s.n. (AMD; as P. grandiflora); June 1986, Tipper s.n. (NMW; as P. vulgaris). 

between Vipiteno (Sterzing) and Cima Gallina (Riedberg), 2,400 m, July 1889, Huter s.n. 

(BP, E, GZU, JE, LE, LI, MW, S, WU). Trento: Monte Altissimo, 26 May 1988, 

Kleinsteuber 228/88 (STU). Monte Baldo, Monte Altissimo, 22 June 1870, 

Spreitzenhofer s.n. (WU). Monte Baldo, St. Valentino, 1,314 m, 18 June 1994, Žíla s.n. 

(LI). Valle di Breguzzo, 2,000 m, 23 June 1997, Barbo s.n. (UDM). Brenta Mts., 

Madonna di Campiglio, 23 July 1902, Pospichal s.n. (TSM; as P. grandiflora). Brenta 

Mts., Stoppani refuge, 2,200 m, 11 July 1935, Ptačovský s.n. (SAV). Gruppo di Brenta, 

Rifugio Tuckett, s.d., Nevole s.n. (GZU; left specimens). Cimon della Pala, Passo Rolle, 

1,950-1,970 m, 8 July 1975, Möschl & Pittoni s.n. (GZU). Dolomiti, San Martino, June 
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1948, Payton s.n. (BM; as P. alpina). Val di Fassa, Fontanazzo, s.d., Francesco s.n. 

(BASSA; as P. grandiflora). Val di Fiemme, s.d., Francesco s.n. (BASSA; left specimen). 

Madonna de Campiglio, Malga Ritorto, 15 August 1926, Barton s.n. (BM). Marmolada, 

Passo Fedaia, 2,100 m, 16 July 1958, Woodhead 5174 (NMW). Nambino, 21 August 1926, 

Barton s.n. (BM). between Passo Nota and Passo Palaer, 10 June 1973, Seubold 3542 

(STU). Panevéggio, Colbricon, 1,700-1,800 m, 13 July 1974, Tammaro s.n. (FIAF; as P. 

vulgaris). Péio, Lago di Pian Palù, ca. 1,800 m, 22 June 2003, Galasso s.n. (MSNM). N of 

Pieve di Ledro, W of Lago di Garda, near summit of Cima Pari, ca. 6,000 ft. (ca. 1,829 m), 

13 July 1875, Churchill s.n. (K; as P. grandiflora). ESE of Ponte di Legno, Passo 

Paradiso, 2,590-2,620 m, 14 July 1995, Wittmann & Wittmann s.n. (LI). SE of Predazzo, 

Mt. Cimon della Pala, Pala di Martino, ca. 1,900 m, 8 July 1975, Shimizu s.n. (KANA). 

E of Predazzo, near Passo de Rolle, 1,800-1,970 m, 8 July 1975, Shimizu s.n. (KANA). 

Valle di Revolto, N of Giazza, Refugio Fraccaroli, 1,900-2,050 m, 10 July 2008, 

Wittmann s.n. (LI). N of Passo di Vallès, Malga Pradazzo, ca. 2,000 m, 10 July 1990, 

Schönbeck & Schönbeck 90710-1 (WU). Valle d’Aosta: Aosta: Val d’Ayas, Vallone di 

Corthod, to NW Alpe Corthod, bellow Grand Tournalin, 2,185 m, 7 August 2012, Bovio 

s.n. (AO). Val d’Ayas, trail between Resy and Pian di Verra, 2,060 m, 24 July 2004, Bovio 

et al. (AO). between Cogne and Valnontey, ca. 1,600 m, 10 June 1924, Andreánszky s.n. 

(BP; as P. vulgaris). Gran Paradiso, Cogne, Valnontey, Casa di Money, ca. 2,000 m, 14 

August 1926, Nábělek s.n. (SAV; as P. vulgaris subsp. leptoceras). Gran Paradiso, Cogne, 

Vittorio Sella, 2,550 m, 3 August 1933, Andreáuszky & Kaspati s.n. (BP; as P. vulgaris). 

Valle di Gressoney, trail from Perletoa to Alpenzù, 1,560 m, 4 July 1993, Bovio & Cerutti 

s.n. (AO). Gressoney la Trinitè, Val de Lys, 1,700 m, 1 August 1965, Me s.n. (LI). Parco 

Naturale Mont Avic, Champdepraz, Miniere del Lago Gelato, 2,600 m, 30 July 1994, 

Picco s.n. (AO). Valgrisenche, Vallone di San Grato, above Revéraz-Desot, 2,155 m, 16 

July 2007, Bovio & Broglio s.n. (AO; as P. vulgaris). Veneto: Belluno: Passo di Fedaia, 

Rifugio Castiglioni Marmolada, 2,060-2,200 m, 15 July 2004, Wittmann s.n. (LI). Feltre, 

SE of Monte Pavione, Rifugio dal Piaz, 1,900 m, 2 July 1975, Giovannelli s.n. (UDM). 

Vette di Feltre, Passo Vette Grandi, 1,980 m, 8 July 1975, Wraber s.n. (LJU). Passo di 

Giau, Rifugio Nuvolau, 2,300-2,350 m, 12 July 2004, Wittmann s.n. (LI). Passo Padon, 

2,100-2,300 m, 15 July 2004, Wittmann s.n. (LI). San Vito di Cadore, 2,200 m, 7 August 

1899, Pampanini s.n. (PAD; as P. vulgaris). Verona: Monte Baldo, Cavallo di Noveza, 

1,950 m, 15 July 1984, Martini s.n. (UDM). Monte Baldo, above Ferrara di Monte Baldo, 

1,700 m, 16 July 1910, Frimmel s.n. (WU). SWITZERLAND. Bern: Gauli, 2,000 m, July 

1937, Zwicky s.n. (BERN). Grimselpass, Grimsel Hospiz, 1,980 m, 19 July 1996, Shimai 

& Steiger s.n. (Nippon Dental Univ.); 46o34.362’N 08o20.165’E, 1,930 m, 17 July 2001, 



756 
 

Steiger s.n. (JE). Kiental, Wätterlatte (Wetterlatte), Standfluh, 11 July 1974, Sutter s.n. 

(BERN). Lauenen, Rütschli, 1,480 m, 20 June 1970, Welter s.n. (BERN; as P. vulgaris). 

SE of Räterichsboden, 1,710 m, 4 August 1940, Büel s.n. (BERN; as P. vulgaris subsp. 

leptoceras). Sustenpass, 8,700 ft. (ca. 2,652 m), 10 August 1962, Woodhead 7948 (NMW). 

Graubünden: Bernina, 5,300 ft. (ca. 1,615 m), July 1837, Moritzi s.n. (G-DC). Bernina 

Alps, Cambrena Glacier, 7 July 1928, Werff s.n. (AMD; as P. vulgaris). Berninahäuser, 9 

July 1928, leg. ign. s.n. (AMD; as P. grandiflora); 2,500 m, 24 July 1941, Lenander s.n. 

(S). Bernina Hospiz, 2,200 m, 9 August 1922, van Leeuwen-Reijnvaan 6396 (AMD; as P. 

vulgaris). Berninapass, 2,200 m, 16 July 1933, Ptačovský s.n. (SAV). Berninapass, 

Bernina Sout, Chapütschöl, ca. 2,200 m, 12 July 1963, Hezz s.n. (BERN; as P. vulgaris 

subsp. leptoceras). Val Bever, Bever, 1 August 1850, Leresche s.n. (K, MANCH); July 

1877, leg. ign. s.n. (K); s.d., Rapin s.n. (BM). Lago Bianco, 2,230 m, 4 August 1965, 

Melzer s.n. (LI). Engadin, 1862, Hooker s.n. (K). Klosters, Aelpelti, Tressaura, 1,750 m, 

20 July 1969, Tester s.n. (BERN). Lej Suvretta, 2,600 m, 20 July 1999, Čušin & Šilc s.n. 

(LJS; as P. vulgaris). Valle Mesolcina, Pian San Giacomo, 1,400 m, 13 June 1973, Sutter 

s.n. (BERN). Morteratsch, July 1906, Ipse s.n. (S; as P. vulgaris). Muottas Schlarignia 

(Muotta Celerina), 16 July 1893, Hafströms s.n. (S; as P. grandiflora). Ortler, 

Stilfserjoch (Passo dello Stelvio), 2,400 m, 15 July 1933, Ptačovský s.n. (SAV). 

Pontresina, 9 July 1863, F.O. s.n. (BERN); June 1886, Spencer s.n. (MU; as P. 

grandiflora); 14 July 1893, Hafströms s.n. (S; as P. grandiflora). Pontresina, Ober 

Engadin, 2,300 m, 16 July 1897, Florin s.n. (S; as P. vulgaris). Lago di Poschiavo, ca. 900 

m, 9 June 1906, Handel s.n. (WU). Susch, 1,500 m, 18 June 1969, leg. ign. s.n. (BERN). 

Vorderrhein, Val Russein, 1,800 m, 7 July 1971, Sutter s.n. (BERN; as P. vulgaris subsp. 

leptoceras). Ticino: Monte Camoghè, 1,600 m, 1 July 1895, Bornmüller s.n. (JE). Corno 

de Gesero, 2,000 m, 25 June 1971, Gygax s.n. (BERN). Monte Generoso, 1,640 m, 15 

June 1981, Micholski s.n. (BERN; as P. vulgaris subsp. leptoceras). Gotthald Passhöhe, 

Lago di Lucendro, 1,800-2,100 m, 31 July & 1 August 1906, Handel-Mazzetti s.n. (WU). 

Maggia Tal, 1,600 m, 18 July 1974, Heltmann s.n. (LI). Lago Ritòm, 1,800 m, 10 July 

1895, Bornmüller s.n. (JE). Rivera, Alp Foppa to Alp Duragno, 1,448 m, 5 July 1975, 

Sutter s.n. (BERN). San Gottardo, Ospizio, way to Lago Sella, 2,250 m, 4 July 1961, 

Kauffmann A143 (LUG). St. Gotthard (San Gottardo), 28 June 1865, Haynald s.n. (BP); 

1,800-2,100 m, 31 July & 1 August 1906, Handel-Marretti s.n. (WU); 2,300 m, July 1922, 

Ptačovský s.n. (SAV). Uri: Furka, 20 August 1928, Mayer s.n. (STU). Ursernthal, 24 

July 1857, Hexamer & Maier s.n. (CHRB; as P. grandiflora). Valais: Furka Pass, Hotel 

Belvedere, 2,275 m, 3 August 1970, Lundgren s.n. (S; as P. vulgaris). Gabi, 15 June 1947, 

Holm s.n. (UPS). Gletsch, 1,790 m, 27 July 1983, Kramer 8636 (KYO). Col du Gd. 
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St-Bernard, 2,200 m, 20 July 1996, Shimai & Steiger s.n. (Nippon Dental Univ.). Val 

d’Hérens, Les Haudères, 1,550 m, 30 June 1973, Woodhead 17657 (NMW; as P. vulgaris). 

Münster, July 1850, Dænen s.n. (P). Rhonegletscher, 1,700-2,200 m, 30 July 1922, 

Beauverd s.n. (P; as P. vulgaris); s.d., Puel s.n. (P; as P. grandiflora); s.d., Schott s.n. 

(BP). Vallée de Saas, 4,000 ft. (ca. 1,219 m), July-August 1865, Thomas s.n. (K); s.d., 

Reuter s.n. (G-DC). Saastal, August 1861, leg. ign. s.n. (BERN; as P. grandiflora); 12 

June 1923, leg. ign. s.n. (K; as P. grandiflora). Simplon, 10 August 1871, Marret s.n. 

(BP); 1 August 1877, Morthier s.n. (K); 2,000 m, 3 July 1908, Marret s.n. (OXF, P; as P. 

grandiflora); 2,000 m, 25 June 1965, Strid s.n. (S). Simplon-Hospiz, 21 July 1889, 

Lomax s.n. (WU); 23 July 1890, Dutoit s.n. (BERN; as P. grandiflora). Visperterminen, 

Gebidum, ca. 1,500 m, 18 June 1958, Heske s.n. (GZU). Zermatt, Findelen, August 1856, 

Schuppli s.n. (BERN); 14 July 1893, Dahlstedt s.n. (S; as P. vulgaris). Zermat, below 

Findelen Glacier, 3,000 m, 24 July 1933, Chrysler s.n. (CHRB; as P. vulgaris). Zermatt, 

Grünsee, 9 July 1966, Hedberg 4035 (UPS; as P. vulgaris). Zermatt, Moos, 1,740 m, 15 

July 1946, Berger s.n. (BERN; as P. vulgaris). Zermatt, Schwarzsee, July 1863, leg. ign. 

s.n. (BERN; as P. vulgaris/P. grandiflora). E of Zermatt, between Sunnegga and 

Grindjisee, 2,300-2,500 m, 18 June 1975, Shimizu s.n. (KANA). Zermatt, Triftbach, 

1,750 m, 15 June 1948, Young s.n. (BM; as P. vulgaris subsp. leptoceras). Vaud: La 

Comballaz, Pic Chaussy, July 1898, Bally s.n. (BERN; as P. vulgaris). 

 

Pinguicula lignicola Barnhart 

CUBA. Guantánamo: Alto de la Iberia, Río Iberia, 650 m, 23 March 1970, Borhidi et al. 

s.n. (BP). Sierra de Imías, 900-1,000 m, May 1968, Bisse & Köher 009273 (JE). Sierra de 

Imías, Loma de la Ciguapa, 1,100 m, June 1967, Bisse & Rojas 002549 (JE). Sierra de 

Imías, Loma de Tres Piedras (between Pico el Gato and San Ignacio), 1,000-1,100 m, 6 

April 1984, Arias et al. s.n. (JE). Mina Iberia, 600-700 m, March 1968, Bisse & Köhler 

s.n. (JE). Meseta de la Mina Iberia, 20 January 2002, Sanchez et al. s.n. (JE). Sierra del 

Purial, Alto de la Yamagua (ca. 3 km N of Los Lechugos), 800-900 m, 18 April 1984, 

Arias et al. s.n. (JE). Taco Bay, Minas de Iberia, 800 m, 7-8 December 1914, Ekman 3826 

(K, NY); Holguín: Moa, between Revuelta de los Chinos and Base del Toldo, 800-900 m, 

20 April 1985, Alvarez et al. s.n. (IEB). Cuchillas de Moa, Alto de la Galina, 800-1,000 m, 

4 April 1980, Álvarez de Zayas et al. s.n. (JE). Cuchillas de Moa, between Alto de la 

Galinga and W of Loma del Toldo, 800 m, 21 April 1981, Bisse et al. s.n. (JE). Sierra de 

Moa, 600-900 m, March 1968, Bisse & Köhler 006559 (JE); 7 January 1969, Bisse & 

Lippold 011835 (JE). N of Pico del Toldo, 21 April 1985, Álvarez de Zayas et al. s.n. (JE). 

vicinity of Camp San Benito, 23 February 1910, Shafer 4031 (HOLOTYPE?: A, 
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SYNTYPE: A).  

 

Pinguicula lilacina Schlecht. et Cham. 

GUATEMALA. Alta Verapaz: ca. 10-15 km W of San Cristóbal, Canyon of Río Chixoy 

(Río Negro), 15o25’N 90o27’W, 1,200-1,600 m, 2-4 February 1969, Williams et al. 40523 

(EAP). Baja Verapaz: Sierra de Las Minas, La Unión Barrio, 1,800 m, 18 January 1974, 

Williams et al. 43562 (EAP). Huehuetenango: 10 km W of Aguacatán, Ocubila, 

1,900-2,000 m, 27 November 1962, Williams & Williams 21792 (EAP). ca. 6 km S of 

Huehuetenango, 1,900 m, 30 November 1962, Williams et al. 22060 (EAP). HONDURAS. 

Isla de La Bahía: Isla de Guanaja (Isla de Los Pinos), 0-150 m, 23 April 1967, Molina 

20776 (EAP; as P. sp. nov.). MEXICO. Chiapas: Chalchihuitán, Pom, 800 m N of school, 

1,853 m, 24 February 1988, Pérez 262 (IEB). Municip. Chamula, near schoolhouse of 

Toh Tik (Mitontic?), road to Chenalho, 6,300 ft. (ca. 1,920 m), 12 December 1964, 

Breedlove 7854 (ENCB). 40 mi. (ca. 64.4 km) SE of Comitan de Dominguez, between 

Rancho San José and Los Lagos, 5,200 ft. (ca. 1,585 m), 18-24 January 1952, Carlson 

2261 (EAP). Municip. Huixtán, 15.3 mi. (ca. 24.6 km) from Hwy 190, to Ocosingo, 2,090 

m, 4 November 1980, Fryxell & Lott 3301 (ENCB, MEXU). 0.5 mi. (ca. 0.8 km) S of 

Jitotol, 1,620-1,700 m, 22-23 January 1970, Anderson & Anderson 5544 (ENCB). 

Municip. Jitotol, 6-8 km W of Jitotol, near large double waterfalls, 1,450 m, 16 

December 1971, Breedlove 23243 (ENCB). Municip. La Trinitaria, Laguna Montebello, 

1,300 m, 22 January 1973, Breedlove & Smith 32155 (MEXU). Lagos de Montebello, 

18-24 January 1952, Carlson 7368 (MEXU); 1,600 m, 22 January 1952, Rzedowski 696 

(ENCB). between Ocosingo and Emiliano, Campo Alegre, 24 November 1997, Espinosa 

s.n. (IEB). Municip. Ocosingo, 2-4 km below Abasolo, 1,300 m, 6 December 1980, 

Breedlove & Almeda 48443 (MEXU). Municip. Ocosingo, ca. 10 km above Abasolo, 

waterfall below Mesbilja, 1,370 m, 13 January 1982, Breedlove & Almeda 57122 

(MEXU). 2 km S of Pom, 2,100 m, 19 September 1988, Hernández 191 (MEXU). Municip. 

Teopisca, 4 km S of San Isidro Chijilté, 1,780 m, 19 October 1994, Ramírez-Marcial et al. 

580 (MEXU). Jalisco: El Tuito, 10 km N of road between Barra de Navidad and Puerto 

Vallarta, road to La Mina, 13 December 1985, Guadalupe 481 (MEXU). Municip. El 

Tuito, road between Brecha and Mina Zimapán, 950 m, 6 August 1988, Reyna & 

González 646 (IEB). Nayarit: ca. 10 mi. (ca. 16.1 km) W of Tepic, road to Jalcocotán, 26 

December 1949, Dressler 997 (A). between Tepic and San Blas, s.d., Sinclair s.n. (E, K). 

Oaxaca: Municip. Lázaro Cárdenas, 4.5 km NE of Lázaro Cárdenas, road to Santa 

María Chimalpa, 16o47’N 94o54’W, 450 m, 1 March 1981, Wendt & Villalobos 2961 

(ENCB, MEXU). Cerro de San Felipe, east path, 1,840 m, 25 September 1975, 
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Greenwood G-53 (K-photo). Municip. Santa María Chimalapa, 2-4 km NE of Santa 

María, near path to Paso de la Cueva del Río del Corte, 16o56’N 94o40’W, 250 m, 25 

January 1986, Hernández 2026 (ENCB, IEB). Municip. Santa María Chimalapa, ca. 6 

km S of Santa María, path to Río Escolapa, 16o52’N 94o42’W, 400 m, 8 February 1986, 

Hernández 2067 (IEB, MEXU). Municip. Santa María Chimalapa, ca. 11 km from Santa 

María to Paso Venado, near junction to Río Pinal, 16o55’30”N 94o37’00”W, 250 m, 27 

October 1984, Hernández 536 (ENCB, IEB, MEXU). Municip. Santiago Lachiguiri, 

between Arroyo Oscuro and Buenavista, ca. 6 km N of Crucero Buenavista, 16o48’N 

95o30’W, 25 January 1992, Campos 4291 (MEXU). locality not specified, Cordillera, 

November-April 1840, Galeotti 859 (LE). Lachiguiri, 6 December 1955, Mac Dougall s.n. 

(MEXU). Puebla: between Chichiquila and Elotepec (Veracruz), Barranca de Tlilapan, 

1,500 m, 16 August 1984, Chazaro et al. 3217 (ENCB). Querétaro: ca. 5 km SW of 

Apartadero, road to San Joaquín, 20o56.93’N 99o30.13’W, 29 October 2002, Zamudio 

12256 (IEB, MEXU). Municip. Arroyo Seco, ca. 1 km N of El Tepozán, 1,920 m, 16 

November 1988, Carranza 1183 (ENCB, IEB, MEXU). Municip. Arroyo Seco, La Florida, 

dirt road off Hyw 69, from Conca to La Florida, 21o25.602’N 99o43.600’W, ca. 1,350 m, 26 

October 2003, Rivadavia 1801 (MEXU). Jalpan, ca. 2 km SE of San Juan de los Durán, 

road to Cañada de las Avispas, 21o28’06”N 99o09’52”W, 1,370 m, 25 October 2003, 

Zamudio & Hernández 12592 (IEB). Municip. Jalpan, ca. 2 km E of San Juan de los 

Durán, 1,550 m, 9 February 1990, Carranza 2341 (ENCB, IEB, MEXU). Municip. 

Jalpan, ca. 1 km E of San Juan de los Durán, 21o28’02”N 99o09’54”W, 1,350 m, 17 

February 2005, Zamudio & Piedra 12891 (IEB). Municip. Jalpan, 6-7 km S of San Juan 

de los Durán, Las Abispas, 2,300-2,400 m, 21 December 1990, Servín 736 (IEB). 

Municip. Landa de Matamoros, ca. 4 km N of Acatitlán de Zaragoza, Los Zotanitos, 

1,650 m, 11 November 1988, González 286 (ENCB, IEB, MEXU). Municip. Pinal de 

Amoles, WNW of El Ranchito, Otomites, 970 m, 22 October 1991, Carranza 3656 (IEB). 

San Luis Potosí: Municip. Aquismón, Mantezulel (Mante Tsulel), 27 May 1979, Alcorn 

3059 (MEXU). Sinaloa: Municip. San Ignacio, San Javier, s.d., González 1208 (MEXU); 

s.d., González 5080 (MEXU). Sierra Tacuichamona, Capadero, 2,500 ft. (ca. 762 m), 10 

February 1940, Gentry 5528 (ARIZ, MEXU). Tamaulipas: Municip. Victoria, Cañón de 

las Burras, 700 m, 4 April 1998, Mora-Olivo 6712 (MEXU). Veracruz: Municip. Dos Ríos, 

El Lencero, 1,000 m, 15 January 1974, Ventura 9506 (EAP, ENCB, MEXU); 850 m, 23 

January 1975, Ventura 10826 (ENCB, MEXU). Municip. Totutla, El Encinal, 750 m, 14 

December 1972, Ventura 7628 (EAP, ENCB, IJ, MEXU). 6 km SE of Xalapa, near 

Laguna del Castillo, 1,150 m, 22 December 1989, Chazaro et al. 6062 (ENCB, IEB, 

MEXU). Municip. Xalapa, Tronconal, 1,100 m, 28 January 1980, Ventura 16783 (IEB, 
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MEXU). Zacuapan, March 1907, Purpus s.n. (BM, WU). Zacuapan (NE of Huatusco?), 

Barranca de Temampa, September 1906, Purpus s.n. (US; as isotype of P. scopulorum). 

Misc. (state not specified): Jalapam (Xalapa in Veracruz?), October 1828, Schiede & 

Deppe s.n. (HOLOTYPE?: HAL, ISOTYPES: BM?, WU). (locality not specified): 1830, 

Graham 282 (K); 1849, Seemann s.n. (K); s.d., Benjamin s.n. (K); s.d., Schiede & Deppe 

1159 (MO).   

 

Pinguicula longifolia Ram. ex DC. 

FRANCE. Hautes-Pyrénées: Vallée d’ Aspe, s.d., Bordère s.n. (BM). Gavarnie, July 1868, 

Bordère s.n. (P). Gèdre, 1,600 m, June 1883, Bordère s.n. (SAV). Saint-Bertrand, 27 

August 1856, Zetterstedt s.n. (UPS); 1,600 m, June 1883, Bordère s.n. (GZU). between 

Saint-Bertrand and Gavarnie, July 1861, Bordère s.n. (P); July 1868, Bordère s.n. (K); 

July 1869, Bordère s.n. (LE, P); July 1871, Bordère s.n. (WU); July 1876, Bordère s.n. 

(BP). SPAIN. Huesca: Cañón de Añisclo, 1,350-1,250 m, 2 July 1973, Montserrat & Villar 

s.n. (JACA); 750-780m, 14 April 1992, Montserrat s.n. (JACA). Valle de Añisclo, 710 m, 

26 July 1965, Montserrat & Rivas Martínez s.n. (JACA). Valle de Añisclo, above 

Barranco de la Pardina, 1,200-1,500 m, 17 August 1974, Montserrat & Dussaussois s.n. 

(JACA). Arazas (Val d’Arrasas = Valle de Ordesa), 1,400 m, July 1906, Pitard s.n. (BP). 

Bielsa, Pineta, 1,350 m, 15 June 1989, Jiménez s.n. (JACA). Bujaruelo, 2,230 m, 19 

June 1978, Fernandez Casas et al. s.n. (JACA). Bujaruelo, Cuevas de Adiantetea, 1,350 

m, 16 July 1971, Montserrat & Villar s.n. (JACA). Castillo Mayor, 1,750 m, 10 June 

1990, Ferrandez s.n. (JACA). Escuain, Cañón Río Yaga, 900-1,100 m, 8 July 1990, 

Gomez s.n. (JACA). Estrechos Río Esera, 620 m, 26 July 1995, Villar et al. s.n. (JACA). 

Fanlo de Vio, 740 m, 30 March 1998, Villar s.n. (JACA). Laspuña, Peña Montañesa, 

1,800 m, 31 July 1975, Montserrat & Villar s.n. (JACA). Ordesa, Cascada de Cueva, 

1,500-1,550 m, 30 July 1969, Rodriguez s.n. (JACA). Ordesa, Cotatuero, Abetal, 

1,350-1,450 m, 21 July 1968, Montserrat s.n. (JACA). Ordesa, Cotatuero, Cueva de la 

Solana, 1,700-1,750 m, 5 August 1971, Montserrat s.n. (JACA); 1,600-1,700 m, 5 August 

1971, Montserrat s.n. (JACA); 1,700 m, 14 August 1978, Montserrat & Montserrat s.n. 

(JACA). Ordesa, Senda de Cazadores, 1,580 m, 25 August 1970, Montserrat & Villar s.n. 

(JACA). Ordesa Natl. Park, path to Soaso, 25 June 1968, Verdcourt 4591 (USF; as P. 

grandiflora). Monte Perdido (Mont Perdu), Houle de Marboré, August 1831, Endrefs s.n. 

(BP, E, LE, MANCH, OXF). between Pineta and Collado de Añisclo, 1,300-2,000 m, 28 

July 1991, Sesé & Jimenez s.n. (JACA). Salinas de Sín, Paso de la Inclusa, 1,100 m, 16 

May 1981, Montserrat et al. (JACA); 1,000 m, 15 May 1969, Montserrat s.n. (JACA). 

Tella-Sin, Bucherbala, Barranco del Trásito, 1,400-1,500 m, 28 May 1994, Ferrandez s.n. 
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(JACA). Torla, 800 m, August 1876, Bordère s.n. (GZU, K); 1,072 m, 7 June 1962, Brun 

s.n. (GZU). Torla, Gran Cueva, to SSW along old road, 1,150 m, 27 June 1978, 

Montserrat s.n. (JACA). between Torla and Bujaruelo, 1,300 m, 19 June 1978, Casas & 

Garmendia s.n. (VAL). between Torla and Ordesa, 8 June 1962, Guy s.n. (TL). 

  

Pinguicula lusitanica L. 

FRANCE. Calvados: St.-Pierre-la-Vielle, 9 June 1819, Contejean s.n. (P). 

Charente-Maritime: Montendre, 9 June 1876, Foucaud s.n. (P). Cher: 

Argent-sur-Sauldre, May 1877, Le Grand s.n. (WU). Aubigny, 100 m, September y?, 

Juglar s.n. (BP, WU). Culan, 9 July 1893, Martin s.n. (BM, P). Bourges, 29 June 1884, 

Le Grand s.n. (S). Le Noyer, 10 October 1910, Buchet s.n. (P). Vierzon, s.d., leg. ign. s.n. 

(STR). Vierzon, Pillots, 23 June 1904, Segret s.n. (P); 12 June 1915, Félix s.n. (P). 

Dordogne: between Bergerac and Villamblard, 18 June 1853, Lavernelle s.n. (NCY). 

Lagudal, 18-28 June 1853, Levernelle s.n. (LI). Eure: Marais-Vernier, July 1849, Debooz 

s.n. (NCY); 15 June 1859, Fournier & Fournier s.n. (P); July 18??, Malbranche s.n. 

(STR). Finistère: Bodonou, June 1868, Thiébaut s.n. (P). Crozon, May 1874, Thiebaut 

s.n. (WU). Ergué-Armel, June 1898, Giraudias s.n. (P; as P. lusitanica var. albida). 

Gouesnou, July 1875, Thiébaut s.n. (BP, GR, P). Huelgoat, 10 June 1878, Miciol s.n. (BP, 

WU). Gers: Panassac, May y?, Dupuy s.n. (WU). Gironde: Audenge, 15 May 1868, 

Motelay s.n. (LE). near Bordaeux, 1831, Endrefs s.n. (BP). Bordeaux, between Landes 

and Saucats, 6 June 1826, leg. ign. s.n. (NCY). La Teste, 1859, Salle s.n. (NCY); 8 May 

1902, Verguin s.n. (BP); May 1905, Neyraut s.n. (BP, E, LE, LI, OXF, SO, WU). 

Mérignac, 15 June 1851, leg. ign. s.n. (NCY); 1 June y?, leg. illegible s.n. (BP). Saint 

Laurent-Médoc, June 1892, Ramey s.n. (P). Ille-et-Vilaine: Rennes, July 1904, Humbert 

s.n. (BM). Indre-et-Loire: Grand Buton, July 1845, Espinay s.n. (P). Semblançay, 15 

July & 6 August 1861, Blanchet s.n. (LE, WU). Tours, Landes du Poulaillier, 12 June 

1850, Delaunay s.n. (NCY, OXF, UPS); 10 June 1853, Delaunay s.n. (E, GR, LISU, OXF, 

P). Tuilerie, 4 July 1909, Aristobile s.n. (BP, P). Landes: Boucau, May 1831, Endrefs s.n. 

(LE, MANCH); May 1831, Drake s.n. (P). Labouheyre, 4 August 1947, Serres s.n. (TL). 

ca. 4.5 km S of Pissos, on road N134 to Trensacq, 17 July 1986, Gauthier 86-41 (QFA). 

locality not specified, June 1831, Endress s.n. (STR). Loire-Atlantique: St. 

Mars-de-Coutais, Lac de Grand Lieu, 1908, Gadeceau s.n. (BM). Loire-et-Cher: Forêt de 

Boulogne, Montperché, June 1859, Franchet s.n. (P). Cour-Cheverny, June 1859, 

Franchet s.n. (P). Neung-sur-Beuvron, Malpalu, June 1864, Franchet s.n. (P). 

Romorantin, July 1882 & 1883, Martin s.n. (LISU, P, WU). Romorantin to Selles, July 

1860, Franchet s.n. (P). Loiret, Orléans, 1838, Pelletier s.n. (NCY). Maine-et-Loire: 
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Angers, August 1843, Guépin s.n. (BP, STR). Angers, Saint-Sylvain, May 1846, Béraud 

s.n. (P). near Baugé, June 1873, Tourlet s.n. (BP). Durtal, s.d., Guépin s.n. (NCY). 

Ecouflant, s.d., Bart s.n. (NCY). La Breille, 24 May 1846, Revelière s.n. (LISU). Noëllet, 

9 July 1850, Lelièvre s.n. (MARS General herb.). Saint-Sylvain-d’Anjou, May 1846, 

Béraud 1136 (NCY); 28 May 1863, Bareau s.n. (WU). Saumur, Marson, 3 July 1852, 

Revelière s.n. (MANCH, P). Seiches, 12 June 1843, Boreau s.n. (NCY). Manche: 

Cherbourg, July 1882, Le Jolis s.n. (UPS). Lessay, 31 July 1964, Rose s.n. (NMW). 

Mayenne: Aaron, 5 June 1898, Savouré 2718 (P). Fresne, 22 August 1894, Savouré s.n. 

(P); August 1899, leg. ign. s.n. (P). Pré-en-Pail, 16 August 1894, Camus 2718 (P). 

Villapail, 5 July 1898, Savouré s.n. (P). St-Fraimbault-de-Prières, Glainitin, 5 June 

1898, Camus 2718 (P); 8 June 1902, Savouré 2718 (P); 1 October 1940, Corillion s.n. (P). 

Morbihan: Théhillac (Marais du Petit-Rocher), 9 July 1897, Gadeceau s.n. (BM). 

Tréhorenteuc, 10 July 1937, Stomps s.n. (AMD). near Vannes, Plescop, 1847, Pontarlier 

s.n. (NCY). Orne: Alençon, 12 July 1888, Beaudouin s.n. (WU). Mortrée, s.d., Lebel s.n. 

(P). Pyrenées-Atlantiques: between Baïgoura and Osses, 550 m, 14 July 1979, 

Montserrat & Villar s.n. (JACA). Bayonne, 7 June 1877, Autheman s.n. (WU). Bidarray, 

4 May 1920, Gombault s.n. (S); 5 June 1922, Gombault s.n. (S). Olhette, 24 June 1922, 

Gombault s.n. (S). Sarthe: Le Mans, 2 June 1888, Beaudouin s.n. (S). 

Saint-Jean-du-Bois, 24 May 1915, Chevallier s.n. (P). Saint-Leonard-des-Bois, 5 July 

1878, Chevallier s.n. (P). Yvré-l’Evêque, 6 June 1878, Chevallier s.n. (BP). Vendée: La 

Roche-sur-Yon, 12 June 1879, Pontarlier s.n. (WU); 20 May 1881, Pontarlier s.n. (BP, 

GZU); 29 May 1882, Pontarlier s.n. (OXF, S, UPS); 12 June 1889, Chevallier s.n. (P); s.d., 

Pontarlier s.n. (LI, MHA). Montaigu, 3 July 1846, leg. ign. s.n. (NCY). Vienne: 

Montmorillon, s.d., Chaboisseau s.n. (WU). Montmorillon, between Les Forêts and 

Theuil, 6-12 July 1857, Chaboisseau s.n. (BP, LE, LISU, OXF, P, TI, UPS, WU). Misc. 

(department not specified): locality not specified, 1811, Thore s.n. (G-DC); s.d., Hectot 

s.n. (G-DC). IRELAND. Carlow: base of Blackstairs Mts., 30 July 1899, Praeger s.n. 

(DBN). Cork: Cork, s.d., P.B.T. 145 (VT). Glengarriff, 3 September 1890, Levinger s.n. 

(DBN). Rathpeacon, July 1891, Phillips s.n. (E, NMW). Donegal: Bunglass, 1902, 

Vachell & Vachell s.n. (NMW). Slieve League, 1966, Rose s.n. (NMW). Teelin, 8 July 

1962, leg. ign. s.n. (MANCH). Dublin: Corrig Mt., ca. 300 m, 26 July 1966, Kappers s.n. 

(AMD). SW of Glencullen, 1,000 ft. (ca. 305 m), 1 September 1894, Colgan s.n. (DBN). 

Galway: Arran, 24 July 1883, Somerville 825.7 (DBN). Clifden, 21 August 1875, 

Shoolbred 1031 (NMW). near Clonbur, 9 July 1895, Shoolbred 1216 (NMW). Connemara, 

Errisbeg, 1969, Lever s.n. (NMW). Connemara, Roundstone, 18 July 1969, Vonk s.n. 

(AMD). Connemara, Twelve Bens, 24 July 1969, Vonk s.n. (AMD). Coolagh, 23 July 1966, 
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Kappers s.n. (AMD). Errisbeg, 22 August 1911, Lindman s.n. (S). SW of Galway, 

Dalystown, 21 June 1898, Praeger s.n. (DBN). Glen, 12 July 1899, Colgan s.n. (MU). 

Keeraunnageeragh, ca. 6 mi. (ca. 9.7 km) NW of Oughterard, 13 August 1964, Ferguson 

s.n. (MHA, SOM). near Moycullen, 24 May 1958, Bollen s.n. (AMD). Oughterard, 17 

July 1899, Praeger s.n. (DBN). between Roundstone and Recess, July 1890, West s.n. 

(BIRM). Tuam, Killower, 14 July 1899, Praeger s.n. (DBN). Woodford, 10 August 1886, 

Lomax s.n. (DBN, NYS). Kerry: Dingle, July 1886, Scully s.n. (MANCH). Glencar, 22 

June 1889, Scully 2202 (MANCH). Killarney, July-August 1829, Wilson 892 (MANCH); 

20 July 1949, Hultén s.n. (S). near Killarney, Upper Lake, Galway’s Bridge, 25 August 

1887, leg. ign. s.n. (BIRM). Kilkenny: Lough Kullin, 31 July 1898, Praeger s.n. (DBN). 

Leitrim: Manorhamilton, 5 July 1884, Vowell s.n. (DBN). Mayo: near Bangor, 1939, 

Monogyn s.n. (DBN). Lough Cahasy, 22 June 1909, Knowles s.n. (DBN). Clare Isl., July 

1903, Praeger s.n. (DBN). Irishtown, July 1906, Praeger s.n. (DBN). S of Louisburgh, 1 

mi. (ca. 1.6 km) E of Loughnamucka, 21 July 1951, Hopkins 553/4 (MANCH). 

Waterford: Clonea, 8 June 1899, Praeger s.n. (DBN). Wicklow: Lough Dan, August 1874, 

Shoolbred 1031 (NMW). Glenmacnass, July 1891, leg. ign. s.n. (DBN). above 

Glenmacnass, 19 June 1938, J.M.M. s.n. (NMW). base of Great Sugar Loaf, 27 June 

1864, British Bot. Competition s.n. (DBN); 8 August 1894, leg. ign. s.n. (DBN); 

September 1957, Lacey s.n. (NMW). Hollywood Glen, 122 August 1923, Stelfox s.n. 

(DBN). Vartry, June 1868, More s.n. (DBN). MOROCCO. Tangier-Tetouan: Jebel 

Bouhachen (Bou Hassim), 35o15’14”N 05o27’12”W, 1,350-1,450 m, 9 June 1995, 

Boratynski & Romo R-8492/1 (BC). Jebel Dahar Zhirou (Djebel Darziro), 22 April 1913, 

Pitard 1569 (K). Tanger, Cap Spartel, 20 June 1927, Jahandiez 401 (E). between Tanger 

and Larache (El Araix), Ahejarr Ennehal (Cuesta Colorado), 100 m, 15 May 1930, Font 

Quer s.n. (BC, BP, BM). PORTUGAL. Aveiro: Águeda, Areias, 4 May 1953, Fernandes et 

al. s.n. (JACA). Requeixo, between Estrada and Taipa, 2 February 2008, Sérgio 18.5 

(LISU). Beja: near Vila Nova de Milfontes, 1851, Welwitsch s.n. (P). Braga: São Gens, 

May 1898, Sampaio s.n. (BP, WU). Coimbra: Arneiro, 5 August 1966, Komiya s.n. 

(Nippon Dental Univ.). between Coimbra and Figueira da Foz, 5 August 1966, Komiya 

s.n. (Nippon Dental Univ.). Figueira da Foz, Pinhal do Urso, July 1940, Lehry s.n. (S). 

Faro: near Algoz, 37o09’27”N 08o19’09”W, 17 April 2007, Grevenstuk s.n. (LISU). Caldas 

de Mochique, 10 April 1987, Hellmann s.n. (STU). Mochique, Picota, 8 June 1853, 

Bourgeau s.n. (BP, MANCH, NCY, P). Leiria: Pinhal do Urso, May 1931, Sobrinho s.n. 

(S). Lisboa: near Sintra, Pé da Serra, Road 247-3, 7 September 1964, Degener & 

Degener 29,824 (MASS). Serra de Sintra, August-September 1885, Daveau s.n. (LISU). 

Portalegre: Monte do Rei, Cruz dos Cumes to Feireira, 750 m, 26 June 1995, Sérgio 18.5 
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(LISU). Porto: Porto, between Sao Gens and Santa Cruz do Bispo, May 1888, Johnston 

s.n. (LISU). Sao Gens, May 1898, Sampaio s.n. (BM). Santarém: Villa Nova d’Ourém, 

August 1883, Daveau s.n. (LISU). Setúbal: between Fogueteiro and Coina, 28 May 1959, 

leg. illegible s.n. (LISU). between Seixal and Arrentela, May 1881, Daveau s.n. (LISU). 

Viseu: Óvoa, 15 July 1954, Matos et al. s.n. (TNS). SPAIN. A Coruña: Présaras, 26 May 

1968, Mansanet s.n. (VAL). Santiago de Compostela (Santiago de Galicia), May 1866, 

leg. ign. s.n. (BC). Asturias: Sierra del Chorro, 9 June 1835, Maisonneuve 244 (G-DC, 

OXF, P). Colunga, July 1914, Jerónimo s.n. (BC). Faro del Cabo Peñas, 19 June 1978, 

Diaz & Prieto s.n. (FCO). Grado, Monte Xorro, 240 m, 20 June 1976, Lastra s.n. (FCO). 

La Caridad, Bajada to Cartavio beach, 1 July 1974, Díaz s.n. (FCO). Luarca, Falda del 

Estoupo, 600-700 m, 2 July 1974, González s.n. (FCO). Burgos: Pantano del Ebro, 

Corconte, 850 m, 9 August 1972, Montserrat & Villar s.n. (JACA). Pantano del Ebro, Río 

Nela, 21 June 1996, Montserrat s.n. (JACA). Cádiz: Alcalá de los Gazules, 2 June 1849, 

Bourgeau s.n. (P). Alcalá de los Gazules, Picacho, 2 June 1849, Bourgeau s.n. (LE, 

MANCH, NCY). Algeciras, Los Barrios, Sierras de Ojén and Niño, 23 April 1990, 

Cabezudo et al. s.n. (MGC). Algeciras, Pico Luna, 19 June 1883, Nilsson s.n. (UPS). Río 

de la Miel, 200 m, 27 March 1996, Schmidt s.n. (JE). between Tarifa and Algeciras, 300 

m, 13 June 1963, Montserrat s.n. (JACA). Cantabria: Comillas, 12 July 1951, Laínz s.n. 

(BC). Embalse del Ebro, 850 m, 20 June 1969, Montserrat s.n. (JACA). Guipúzcoa: 

Fuenterrabía, Monte Jaizquibel, Turbera, 10 m, 23 July 1983, Montserrat & Pilar 

Catalan s.n. (JACA). Lugo: Lugo, July 1851-1852, Lange s.n. (UPS). Malaga: Cortes de 

la Frontera, El Alcornocal, Garganta Pulga bridge to La Huerta Barca, 450 m, 30 April 

2007, Becerra & Robles s.n. (MGC). Navarra: Valle de Baztan, Atxuri, 500 m, 12 June 

1995, Guzman & Goñi s.n. (JACA). Zugarramurdi, Mendivil, 500 m, 12 June 1995, 

Guzman & Goñi s.n. (JACA). UNITED KINGDOM. [ENGLAND] Bournemouth: Alum 

Chine, 14 October 1873, Parey s.n. (OXF). Cornwall: Allet Bog, 13 September 2010, Rich 

s.n. (NMW). Devoran, 26 May 1875, Lobb s.n. (BIRM). Egloskerry, June 1901, Wise s.n. 

(LAUS). Helston, Pen Coos Marsh, 21 July 1881, Kitching s.n. (BIRM). Lamorna, 23 

November 1942, Little 55b (ABS); 16 September 1946, Little 84a (ABS). near Land’s 

End, July 1888, Thompson 1100 (BIRM). Penzance, August 1875, Boswell s.n. (OXF); 

July 1876, Burton s.n. (CINC); August 1876, Fox s.n. (ABS); June 1877, Ralfs s.n. 

(MANCH). Penzance, Heamoor, August 1880, Roberts 1031 (NMW). Perranporth, 

Ventongimps, June 1913, Rilstone s.n. (NMW). Porthgwarra, June 1898, leg. ign. s.n. 

(ABS). Saltash, 21 June 1887, Vaughan s.n. (OXF). between St. Ives and Zennor, 16 

June 1958, Hedberg & Hedberg s.n. (UPS). The Lizard, 1904, Vachell s.n. (NMW). near 

Tintagel, 20 & 28 July 1900, Plummer 23150 (MANCH). Devon: Aylesbeare, 30 July 
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1964, Lægaard s.n. (AAU). Belstone, 5 September 1904, Mason s.n. (OXF). near 

Bideford, s.d., Rupell s.n. (BIRM). Budleigh Salterton, 9 July 1880, Ley s.n. (BIRM). 

Chagford, 28 August 1905, Seldart s.n. (NMW). 3 mi. (4.8 km) W of Chagford, Dart Moor, 

27 July 1977, leg. ign. s.n. (E). Dartmoor, July 1884, Waterfall s.n. (BP). Dart Moor Natl. 

Park, Haytor Rocks, 1,100-1,300 ft. (ca. 335-396 m), August 1878, Waterfall s.n. (P); 11 

August 1892, West & West s.n. (BIRM). Goodamoor, August 1818, leg. ign. s.n. (E). 

Little Haldon, Teignmouth, July 1876, Jordan s.n. (BIRM). Lustleigh Cleeve, 16 July 

1913, Waterfall 1312 (E). near Okehampton, 20 August 1907, Spearing 1312 (MANCH, 

NMW, OXF). Sidmouth, Bickwell Bog, July 1849, Murchison s.n. (E). Woodbury, 4 

September 1884, Vaughan s.n. (OXF); s.d., leg. ign. s.n. (OXF). Dorset: Abbotsbury, 15 

September 1832, leg. ign. s.n. (NMW). Corfe Castle, 20 June 1952, Wanstall s.n. (NMW). 

Morton Heath, 21 July 1884, White s.n. (AMD, S, SO, UPS). Isle of Purbeck, 1833, leg. 

ign. s.n. (E); s.d., Salter s.n. (OXF). near Swanage, Studland, 16 June 1894, Whitwell 

s.n. (NMW). Hampshire: Lyndhurst, June 1871, leg. ign. s.n. (OXF); 13 August 1882, 

Ley s.n. (BIRM); 1 August 1889, Ipse s.n. (UPS). near Lyndhurst, 1 July 1889, Linton 

s.n. (AMD). S of Lyndhurst, August 1945, Rose s.n. (NMW). Matley, 11 July 1897, West 

s.n. (BIRM). New Forest, W of Brockenhurst, Hincheslea Bog, 17 August 1952, Killick 

950 (OXF); 7 September 1996, Shimai s.n. (Nippon Dental Univ.); 10 July 1997, Shimai 

s.n. (Nippon Dental Univ.). New Forest, Emery Down, July 1884, Goss s.n. (OXF). New 

Forest, Rhinefield, 10 July 1997, Shimai s.n. (Nippon Dental Univ.). New Forest, Setley 

Moor, 13 August 1887, Vaughan s.n. (OXF). New Forest, Wilverley Bog, 24 July 1947, 

Rose s.n. (NMW); August 1953, Rose s.n. (NMW). Poole: Corfe Mullen, s.d., leg. ign. s.n. 

(NMW). Somerset: bank of River Barle, 26 June 1939, leg. ign. s.n. (ABS). Otterford, 1 

July 1915, H.S. (NMW). Southampton: Millor’s Pond, 24 August 1877, Warner s.n. 

(OXF). Surrey: Windsor Great Park, Virginia Water, s.d., Nábělek s.n. (SAV). Isla of 

Wight: Colwell, 30 August 1867, Stratton s.n. (BIRM, MANCH). Freshwater, Colwell 

Heath, 12 August 1869, leg. ign. s.n. (OXF). Godshill, near Bohemia, 28 July 1916, 

Stratton s.n. (OXF). Wiltshire: near Salisbury, Alderbury, July y?, Blow s.n. (E). 

Salisbury, Ivy Church, s.d., leg. ign. s.n. (OXF). [ISLE OF MAN]: near Douglas, July 

1822, Wilson 892 (MANCH). Ohchan, August 1877, leg. ign. s.n. (BIRM). [NORTHERN 

IRELAND] Antrim: Fair Head, Lough na Cranagh, 500 ft. (ca. 152 m), 15 August 1907, 

Dallman s.n. (MANCH). Rathlin Isl., 2 August 1882, Stewart s.n. (DBN). Down: Slieve 

Donard, 1879, Vowell s.n. (DBN). Slieve Roosley, 25 July 1975, Lett s.n. (DBN). 

Fermanagh: Carrickbrown, July 1970, Nelson H33 (DBN). W of Derrygonnelly, Carrick 

Lake, June 1903, Preager s.n. (DBC); 3 July 1903, Praeger s.n. (DBN). Tyrone: W of 

Omagh, July 1896, leg. ign. s.n. (DBN). [SCOTLAND] Angus: locality not specified, s.d., 
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Huguenia s.n. (WU). Argyll and Bute: Appin, September 1848, Lindsay s.n. (E). Isl. of 

Bute, September 1849, Maclaren s.n. (E). Isl. of Bute, Rothesay, 20 August 1900, 

Marshall s.n. (E). Clachan Burn, 250 ft. (ca. 76 m), July 1954, Anthony 552 (E); 100 ft. 

(ca. 30 m), 18 August 1955, Anthony 1384 (E). roadside between Dunoon and Toward, 30 

June 1849, leg. ign. s.n. (E). Iona, August 1981, Dyer s.n. (E). Islay, August 1864, Fox s.n. 

(NMW). Jura, Glengarrisdale, 55 ft. (ca. 17 m), 24 June 1957, Knox 521 (E). Jura, 

Lussagiven, 26 June 1957, Knox 547 (E). Killean, 26 July 1931, MacAlister s.n. (E). Isl. 

of Mull, Salen, 13 August 1890, Shoolbred s.n. (NMW). Isl. of Mull, Tobermory, August 

1881, J.G.S. s.n. (E); August 1881, Somerville s.n. (E). Tighnabruaich, 20 August 1877, 

Cash s.n. (MANCH); 28 July 1890, Brgan s.n. (NMW). Dumfries and Galloway: SE of 

Glenluce, Knock of Luce, 300 ft. (ca. 91 m), 1 September 1960, Burtt & Burtt B.1586 (E). 

Highland: SE of Achnaha, Ardnamurchan, 25 August 1970, leg. ign. 168/70 (OXF). 

Aigas Loch, 1 September 1976, McCallum (E). Ardgour, 24 June 1901, Cudworth s.n. 

(BIRM). Loch Assynt, 15 July 1908, Shoolbred s.n. (NMW). near Badcaul, Little Loch 

Broom, 11 July 1948, MacKechnie & Wallace s.n. (E). Ben Royal (Ben Laoghal), July 

1897, leg. ign. s.n. (NMW). Borgie, 325 ft. (99 m), 24 July 1956, Anthony 1426 (E). Creag, 

a’ Bhealaich, 600 ft. (ca. 183 m), 24 July 1959, Anthony 2114 (E). road between 

Glenfinnan and Lochailort, 27 July 1957, Harley & Graham 6632 (NMW). near Glen 

Nevis, s.d., Wilson s.n. (MANCH). Handa Isl., June 1856, leg. ign. s.n. (E). Kinlochewe, 

2 August 1930, Fernald et al. 2378 (MASS). Loch Leathad a’ Bhaile Fhoghair, 3 July 

1956, Harley & Graham 6136 (NMW). near Loch Leven, 15 July 1872, Ley s.n. 

(MANCH, S); 15 July 1872, leg. ign. s.n. (BIRM). near Loch Maree, 24 August 1860, leg. 

ign. s.n. (E); 1878, Ramsay s.n. (E). Loch Naver, 4 July 1995, Bonifaes & Bonifaes 441/1 

(NMW). Nedd, 20 July 1955, Sutherland 86 (E; as P. vulgaris). Isl. of Raasay, 21 July 

1949, Graham 2373 (NMW). between Skerray and Tongue, 58o30’01”N 04o19’30.6”W, ca. 

120 m, 28 July 2009, Žíla s.n. (LI). Isle of Skye, 1827, Wilson 892 (MANCH); 28 June 

1868, leg. ign. s.n. (OXF). Isle of Skye, S of Loch Briltte, 15 August 1954, Graham 2374 

(NMW). Isle of Skye, Elgol, 11 August 1947, MacKechnie s.n. (E). Isle of Skye, Glen 

Brittle, 2 July 1946, Mills s.n. (MANCH). Isle of Skye, Peinchorran, Loch Sligachan, 10 

July 1968, Halliday 158/68 (LE). Isle of Skye, Sgurr nan Gillean, 1936, Vachell s.n. 

(NMW). Isle of Soay, 57o10’N 06o15’W, 110 m, 1 September 1984, Groom 20 (MHA). Stoer, 

5 July 1955, Sutherland 85 (E). Strathpeffer, 1831, Wilson 892 (MANCH). Swordly, 300 

ft. (ca. 91 m), 20 August 1955, Anthony 1345 (E). Swordly Burn, 200 ft. (ca. 61 m), 20 

August 1955, Anthony 1383 (E); 400 ft. (ca. 122 m), 12 August 1968, Anthony 3984 (E). 

near Tongue, 2 August 1900, Marshall s.n. (E). near Tongue, Watch Hill, 450 ft. (ca. 137 

m), 18 July 1962, Anthony 4071 (E). SE of Unapool, Loch Beag, August 1957, Palmer s.n. 
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(OXF). near Cape Wrath, s.d., Graham s.n. (MANCH). Na h-Eileanan Siar (Western 

Isles): Barra, Cliaid, 4 July 1937, E.U. Biological Society 17 (E). Barra, Northbay, above 

Church Hall, 2 July 1935, Sinclair 1100 (E). Harris, July 1887, Cotton s.n. (S, UPS). 

Loch Langavat, July 1928, Druch s.n. (OXF). W coast of Isle of Lewis, 21 July 1946, 

Warburg 666 (OXF). Isle of Lewis, loch near Geiraha Sands, 30 June 1919, Campbell s.n. 

(E). Isle of Lewis, Loch Seaforth, 4 September 1886, J.G.S. s.n. (E). Isle of Mull, 

Tobrmory, 24 July 1883, A.S. s.n. (E). North Ayrshire: Isle of Arran, July & August 1840, 

leg. ign. s.n. (E); s.d., Bell s.n. (BEI, MANCH). Isle of Arran, Brodick, Glen Cloy, 7 

August 1882, leg. ign. s.n. (DBC). Isle of Arran, shore near Brodick, 30 June 1906, 

Evans s.n. (E). Isle of Arran, Corriegills, sea level, 27 June 1908, Davie s.n. (E). Isle of 

Arran, near Lamlash, 12 August 1871, Evans s.n. (E); 10 August 1935, Mackechnie s.n. 

(E); 22 July 1937, Mackechnie s.n. (E). Isle of Arran, Sannox, July 1863, leg. ign. s.n. 

(OXF). Isle of Arran, Shiskine, 24 July 1883, A.S. s.n. (E). Great Cumbrae Isl., 28 July 

1848, leg. ign. s.n. (E). Stirling: Ben Lui, s.d., Kenneth s.n. (E). Inverarnan, July 1848, 

Lindsay s.n. (E). above Inverarnan, 41 m, 6 August 2013, Heather 138 (E). Killin, s.d., 

leg. ign. s.n. (OXF). [WALES] Pembrokeshire: Ambleston, 350 ft. (ca. 107 m), 25 August 

1960, Davis s.n. (NMW). Brynberian, August 1969, Harris s.n. (NMW). Hayscastle, 20 

June 1937, Horsells s.n. (NMW). near Mathry Road Old Station, August 1930, Lloyd s.n. 

(NMW). 

 

Pinguicula lutea Walter 

USA. Alabama: Baldwin Co.: S of Elsanor, 25 May 2001, Schlauer s.n. (JE). Escambia 

Co.: Atmore, 20 March 1935, leg. ign. 221 (WIS). 5 mi. (ca. 8.1 km) NE of Atmore, 21 

April 1962, Ingram s.n. (A, UNA). ca. 10.5 air mi. (ca. 16.9 km) NE of Munson, FL, 10 

April 1993, Orzell & Bridges 21511 (USF). Geneva Co.: 3 mi. (ca. 4.8 km) NE of Geneva, 

30 March 1953, Hardin & Duncan 14954 (LE). Mobile Co.: near Alabama Port, 8 April 

1950, Crawford & Harvill 843 (UNA). 5 mi. (ca. 8.1 km) ESE of Bayou LaBatre, off 

Alabama 188, 3 April 2004, Davenport 3067 (UNA). Dauphin Isl., 23 April 1950, 

Crawford et al. 1005 (UNA); 28 April 1956, Fatton s.n. (UNA). Dauphin Isl., 1 mi. (ca. 

1.6 km) N of Alligator Lake in Bird Sanctuary, 27 March 1966, Thomas 39 (UNA). 0.5 mi. 

(ca. 0.8 km) W of Fowl River bridge, N of Hwy 188, 26 March 1977, Davenport 10 (UNA). 

21 mi. (ca. 33.8 km) SSW of Mobile, 0.9 mi. (ca. 1.5 km) S of Delchamps, 7 April 1990, 

Bigham 81 (USF). 20 mi. (ca. 32.2 km) S of Mobile, Fowl River, 24 March 1963, Deramus 

272 (UNA). near Salco, ca. 40 ft. (ca. 12 m), 8 April 1947, Smith 3047 (NYS). 8 km E of 

Shillinger’s Rd., Creekwoods, at Mobile City limits, 21 March 1977, Cagle 031 (MARY). 

4 mi. (ca. 6.4 km) S of Theodore, 19 April 1975, Ledford 309 (USF); 19 April 1975, 
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Zachary 258 (AAU). ca. 4 mi. (ca. 6.4 km) S of Theodore, off AL 163, 30o31’N 88o10’W, 19 

April 1975, Watters 1451 (IJ). Florida: Alachua Co.: Brooker Rd., Gainesville, 3 April 

1928, Loucks & West s.n. (FLAS). Earlton, 26 February 1928, Arnold & West s.n. 

(FLAS). Fairbanks, 27 February 1928, Weber s.n. (FLAS). Magnesia Springs, 20 March 

1936, Evers s.n. (FLAS). South Campus, 15 March 1934, Voss s.n. (FLAS). Baker Co.: 

Glen St. Mary, 25 April 1940, West & Arnold s.n. (FLAS). along Florida Hwy 231, 1 mi. 

(ca. 1.6 km) S of U.S. 90 at Olustee and ca. 12.5 mi. (ca. 20.1 km) N of Florida Hwy 100 

at Lake Butler, ca. 475 ft. (145 m), 10 March 1992, Reveal et al. 7123 (MARY). SE of 

Ocean Pond, Forest Service Road 250-A, 29 March 1977, Martin 1022 (BM). Bay Co.: 

Bayhead, 19 March 1908, Deam s.n. (CONN). W of Panama City, on U.S. 98, 24 March 

1973, Carlton s.n. (USF). 10 mi. (ca. 16.1 km) SE of Panama City, 3.6 mi. (ca. 5.8 km) SE 

on Sandy Creek Rd. from Route 22, Sandy Creek boat launch parking area, 14 March 

2009, Crow 10142 (MSC). Bradford Co.: Hampton, 21 February 1926, West s.n. (FLAS); 

21 February 1927, West s.n. (FLAS). 5 mi. (ca. 8.1 km) N of Starke, 12 April 1952, 

Cooley 1224 (USF). Brevard Co.: Merritt, 4 February 1928, Rhoads s.n. (FLAS). 

Charlotte Co.: NE of Murdock, 10 February 1939, West s.n. (FLAS). Citrus Co.: Crystal 

River, Bolt Lane, 25 February 1983, Schmid A-128 (USF). Clay Co.: E of Green Cove 

Springs, 15 April 1941, Wilmot & Murrill s.n. (FLAS). Collier Co.: E of Naples, Big 

Cypress Swamp, 24 January 1938, St. John & Chrysler 2431 (CHRB). W of Sunniland, 

20 March 1960, Atwater M-180 (FLAS). Columbia Co.: Lake City, 16 March 1896, 

Bedortha, s.n. (FLAS); 15 March 1905, Reimer s.n. (FLAS). DeSoto Co.: S of State Rd 72, 

ca. 1.5 mi. (ca. 2.4 km) W of Pine Level Rd., 3 March 1977, Shuey 1878 (USF). Duval 

Co.: Duval, 24 March 1973, Moldenke & Moldenke 26435 (AAU, ARIZ). near 

Jacksonville, 30 March 1898, Curtiss 6117 (BP, FLAS, VT); March y?, Curtiss 1826 

(FLAS, VT). 7 mi. (ca. 11.3 km) S of Jacksonville, Ortega, 22 March 1909, Brainerd s.n. 

(VT). Escambia Co.: Pensacola, 15 March 1907, Brainerd s.n. (VT). Flagler Co.: N of 

Andalusia, 18 April 1940, West & Arnold s.n. (FLAS). Bunnel, Route 11, 8 February 

1957, Andrews s.n. (HAM). Franklin Co.: between Apalachicola and Port St. Joe, on U.S. 

98, 29 February 1972, Taylor 13043 (P, UPS). near Carabelle, 25 February 1961, 

Godfrey 60535 (TI). 2 mi. (ca. 3.2 km) E of East Point, Hwy 98, 15 April 1971, Lazor 

5191 (TI). near St. Theresa, 11 March 1955, Godfrey & Almodovar 96 (FLAS). ca. 3 mi. 

(ca. 4.8 km) NE of Sumatra, off Hwy 65, along dirt road, Ann’s Bog, 13 March 2009, 

Crow 10137 (MSC). along Route 65, ca. 4 mi. (ca. 6.4 km) N of railroad crossing, 

29o54.197’N 84o58.659’W, 1 m, 24 February 2007, Shimai s.n. (Nippon Dental Univ.). 

Hardee Co.: near Limestone, 17 April 1942, Kirk s.n. (FLAS). Highlands Co.: N of Avon 

Park, 23 March 1951, Hood 4120 (FLAS). Hillsborough Co., Balm, 7 March 1941, 
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Murrill s.n. (FLAS). Willow Shores, off U.S. 301, 18 February 1963, Owens, s.n. (FLAS). 

Holmes Co.: ca. 1 air mi. (ca. 1.6 km) SE of Ponce de Leon, ca. 0.3 mi. (ca. 0.5 km) W of 

Jackson Spring, 11 April 1993, Orzell & Bridges 21516 (USF). Indian River Co.: 

Fellsmere, N of Route 512, E of Route 95, 27o46’04”N 80o36’05”W, 13 March 1985, 

Mehrhoff 11156 (CONN). Jackson Co.: Cypress, 22 April 1941, Knight s.n. (FLAS). 

Jefferson Co.: roadside on tramway between Girardeau’s Camp and Lamont, 15 March 

1939, Exploration Party 1939 (FLAS). Monticello, 25 March 1891, Lighthipe s.n. (MU). 

Lafayette Co.: NW of Mayo, 22 April 1941, Murrill s.n. (FLAS). Lake Co.: near Eustis, 

12-31 March 1894, Nash s.n. (WU). near Hawkinsville (presently near junction of Rds. 

42 and 44), s.d., Hood 22728 (FLAS). Tavares, 21 March 1901, leg. ign. 43548 (S). Lee 

Co.: Ft. Myers, 3 May 1941, Murrill s.n. (FLAS). Leon Co.: 14 mi. (ca. 22.5 km) E of 

Tallahassee, 13 May 1958, Kral 6303 (USF). Levy Co.: Otter Creek, 26 March 1936, 

West & Evers s.n. (FLAS). near Suwannee, 23 March 1926, Miller 372 (FLAS). Liberty 

Co.: Apalachicola Natl. Forest, ca. 4.5 mi. (ca. 7.2 km) S of Wilma, 16 March 1983, Utech 

& Ohara 83-024 (KYO, PE, TUS). Bon Ami, along Route 65, 30o06.579’N 84o59.224’W, 

13 m, 24 February 2007, Shimai s.n. (Nippon Dental Univ.). ca. 3 mi. (ca. 4.8 km) SW of 

Liberty, along Route 65, 30o14.885’N 84o51.882’W, 27 m, 24 February 2007, Shimai s.n. 

(Nippon Dental Univ.). S of Telogia, by FL Rt. 67, 27 February 1991, Godfrey 84047 

(AAU, MONTU, TUS). Manatee Co.: Bradenton (Braidentown), 10 February 1901, 

Tracy 7562 (WIS); 13 February 1917, Chthbert 1475 (FLAS). Marion Co.: Huntington, 

March 1906, Hanmer s.n. (CONN). Ocala Forest, along Route 464, 1.25 mi. (ca. 2 km) S 

of hamlet, 27 March 1956, Churchill s.n. (MSC). Martin Co.: Indiantown to Jupiter, 4 

January 1941, Buswell s.n. (CONN); 3 February 1944, Lonsing s.n. (MU; as P. caerulea). 

Jonathan Dickinson State Park, 9 February 1969, McCart 10540 (FLAS). Nassau Co.: 4 

mi. (ca. 6.4 km) SW of Callahan, Route 200, 7 April 1947, Lawrence 17 (GZU). Route 90, 

E of County line, 30 March 1982, Correll & Correll 53504 (USF). Okaloosa Co.: Crest 

View, 31 March 1937, Knight s.n. (FLAS). Orange Co.: Hal Scott Regional Preserve & 

Park, 17 March 1998, Lovejoy & Pierce s.n. (MSC). Winter Park, April 1885, Rau s.n. 

(FLAS). Pasco Co.: N of Growers Corners, Hwy 41, 11 March 1958, Cooley & Monachino 

5578 (A). Pinellas Co.: Brooker Creek Preserve, ca. 3 mi. (ca. 4.8 km) N of Oldsmar, 12 

May 1993, Hansen et al. 12177 (USF). Polk Co.: Florence Villa, 1917, McFarlin s.n. 

(FLAS). near Lakeland, 10 February 1931, McFarlin 4181 (FLAS); 26 February 1949, 

Sturm s.n. (WVA). Putnam Co.: Palatka, February 1876, Garber s.n. (FLAS). Santa 

Rosa Co.: ca. 10 mi. (ca. 16.1 km) N of Holley, N of Yellow River, 14 March 1981, Wilhelm 

8513 (USF). Sarasota Co.: Myakka River State Park, 10 m, 13 February 1995, Holst et 

al. 4547 (USF). Seminole Co.: Oviedo, 7 March 1936, Hume & West s.n. (FLAS). St. 
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John’s Co.: between Jacksonville and St. Augustine, 25 March 1939, Chrysler & 

Johnson 30 (CHRB). Sumter Co.: Wildwood, 4 April 1943, St. John s.n. (CHRB). 

Withlacoochee Development Project, 6 April 1961, Cooley et al. (USF). Volusia Co.: 

Enterprise, 3 April 1873, Faxon s.n. (VT). Lake Lindley, 21 February 1938, Cleef s.n. 

(FLAS). Samsula, Route 44, just W of Route 415, 18 March 1983, Hill 12629 (MARY, VT). 

Winnemissett, 16 March 1891, Hulst s.n. (MU). Wakulla Co.: 4 mi. (ca. 6.4 km) N of 

Shell Point, 20 March 1964, McDaniel 3978 (UNA). St. Mark’s Natl. Wildlife Refuge, 1.5 

mi. (ca. 2.4 km) SES of Sopchoppy off Hwy 372, 9 March 2009, Crow & Anderson 10114 

(MSC). Walton Co.: 4.5 mi. (ca. 7.2 km) S of Freeport, 10 ft. (ca. 3 m), 29 March 1966, 

Davis & Davis s.n. (E, MSC). Ponce-de-Leon, 18 March 1937, Exploration Party 1937 

(FLAS). Georgia: Brantley Co.: Waycross State Forest, along Lee Road (Co. Road 39), 

0.5 mi. (ca 0.8 km) S of Laura S. Walker State Park, 2.9 mi. (ca. 4.7 km) W of Georgia 

Hwy 121, ca. 250 ft. (ca. 76 m), 9 March 1992, Reveal et al. 7079 (MARY). Bryan Co.: ca. 

0.5 mi. (ca. 0.8 km) W of Ogeechee River, Route 204, 17 April 1986, Sheviak & Sheviak 

2787 (NYS). 7 mi. (ca. 11.3 km) SE of Richmond Hill, 29 March 1949, Moore & Lawrence 

s.n. (BM, E, LE). Camden Co.: ca. 2 mi. (ca. 3.2 km) S of Waverly, Route 17, 28 March 

1972, Meagher 429 (USF). Charlton Co.: Route 23/121, road to Okefenoke Swamp Natl. 

Wildlife Refuge, near Folkston, 13 March 1983, Hill 12527 (MSC, USF, VT, WVA). 

Colquitt Co.: Doe Run State Natural Area, 4 October 1999, Davis 27 (MU). Echols Co.: 

adjacent to Highway U.S. 129, 5.8 mi. (ca. 9.3 km) S of Mayday, 2.2 mi. (ca. 3.5 km) N of 

Statenville, 3 April 1965, Faircloth 1673 (AAU, E, MAK, MASS, MSC, MU, UNA). 

Lanier Co.: Route 37, ca. 3.5 mi. (ca. 5.6 km) E of Lakeland, 22 March 1995, McNeilus 

95-38 (MEXU). Richmond Co.: Augusta, April 1881, Cuthbert s.n. (CHRB). Screven Co.: 

N of Sylvania, 1 April 1904, Harper s.n. (E). Thomas Co.: Thomasville, 1899, leg. ign. s.n. 

(CHRB). Ware Co.: near Fort Mudge, 1 April 1948, Smith et al. 3714 (NYS). ca. 2 mi. (ca. 

3.2 km) from jct. of Route 84 with Route 117, near Waycross, 26 March 1967, Nunan s.n. 

(MAK, MEXU, MSC, MU, UNA, WVA). locality not specified, 1839, Gray s.n. (G-DC). 

Louisiana: Orleans Par.: New Orleans, January 1833, Drummond s.n. (MANCH, VT). 

Slidell, 188?, Langlois s.n. (WIS). St. Tammany Par.: Covington, 27 March 1920, Arsène 

12169 (P). Mississippi: George Co.: 5.5 mi. (ca. 8.9 km) S of Agricola, 28 March 1964 

McDaniel 4048 (UNA). 10 mi. (ca. 16.1 km) SE of Lucedale, 15 March 1957, Ray 7742 

(USF). Hancock Co.: Bay Saint Louis, 4 May 1952, Demaree 31703 (USF); 14 March 

1954, Demaree 34742 (MAK, USF). 8 mi. (ca. 12.9 km) E of Pearlington, jct. Miss. 43 (to 

Westover), 10 April 1958, Ewan 19317 (BM). Harrison Co.: Biloxi, 27 March 1900, Tracy 

s.n. (BM, E). Pass Cristian, March 1880, Langlois s.n. (NYS). Jackson Co.: 2 mi. (ca. 3.2 

km) NW of Gautier, N of U.S. 90, 9 April 1968, Thomas et al. 6920 (A, WWB). Ocean 
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Springs, March 1892, Skehan s.n. (S); March 1892, Skehan s.n. (TI, USF); 24 February 

1898, Earle s.n. (WIS). 2-3 mi. (ca. 3.2-4.8 km) E of Ocean Springs, Hwy 90, 23 March 

1963, Deramus 271 (UNA). Hankock Co.: 8 mi. (ca. 12.9 km) SE of Picayune, 16 April 

1968, Sargent 9596 (MONTU). Pearl River Co.: ca. 1 mi. (ca. 1.6 km) N of Derby, 23 

March 1957, Ray 7944 (USF). North Carolina: Brunswick Co.: Green Swamp, on NC 211, 

6 mi. (ca. 9.7 km) N of U.S. 17, 34o04’N 78o18’W, 6 April 1983, Crouse 131 (WIS). Green 

Swamp, 4.2 mi. (ca. 6.8 km) N of Supply, along NC 211, 11 April 1970, Leonard et al. 

3082 (ARIZ, MEXU, TI); 11 April 1970, Spongberg 70-15 (A). Green Swamp, 4.2 mi. (ca. 

6.8 km) NW of Supply, along NC 211, 14 April 1970, Leonard 3098 (MONTU, PE). 5 mi. 

(ca. 8.1 km) NW of Supply, Route 17, 12 April 1974, Hill 1996 (VT). near Waccamaw 

River, W of Long wood, 23 April 1955, Radford 8354 (USF). 12 mi. (ca. 19.3 km) S of 

Wilmington, 6 April 1939, Godfrey & White 7107 (S). Columbus Co.: Bug Hill, 4 June 

1928, Schallert s.n. (S). ca. 1 mi. (ca. 1.6 km) N of NC-SC stale line, 13 mi. (ca. 20.9 km) 

SE of Nakina, 10 May 1954, Wilbur 3564 (MU). 1.5 mi. (ca. 2.4 km) from Old Dock to 

Nakina, along route 130, 15 April 1971, Churchill s.n. (MSC). near Olyphic, SE of 

Nakina, 9 May 1954, Channell 2808 (A, USF). New Hanover Co.: Wilmington, 1102 

North Kerr Ave., bog behind house, 4 May 1972, Johnson 103 (MASS). Wilmington, 

Silver Lake, 26 April 1906, Vries et al. s.n. (WU). South Carolina: Berkeley Co.: 1 mi. (ca. 

1.6 km) N of St. Stephen, 1 April 1938, Correll & Correll 8721 (A). Charleston Co.: 

roadside of U.S. 17, 3.3 mi. (ca. 5.3 km) SW of Ravenel, 15 April 1968, Leonard 1274 (BC, 

CHRB, E, MARY, S, TUS, UNA, WIS, WVA). Dorchester Co.: 1 mi. (ca. 1.6 km) SW of 

Middleton Place, Spring 1938, Hunt 321f (CHRB). Summerville, March 1889, DuBois 

s.n. (MU). locality not specified, 1834, Greene s.n. (G-DC); s.d., Michaux s.n. (G-DC). 

Misc. (state not specified): Georgia and Carolina, near Augusta, s.d., Olney & Metcalf 

s.n. (MASS).  

 

Pinguicula macroceras Link 

CANADA. Alberta: Banff, 4 July 1891, Macoun s.n. (E; as P. vulgaris); 1 July 1899, 

Johnson s.n. (BUF; as P. vulgaris); 16 July 1904, Farr s.n. (BM; as P. vulgaris); June 

1908, Druce s.n. (OXF); 5 July 1922, Degener s.n. (MASS; as P. vulgaris); 1 August 1959, 

Degener & Degener 25,566 (KYO; as P. vulgaris). near Banff, 25 July 1895, Canby s.n. 

(ARIZ; as P. vulgaris). 66 mi. (ca. 106.2 km) N of Banf, Bow River Valleys, Bow Pass 

(Bow Summit), 13 July 1941, Weber 2458 (A; as P. vulgaris). Banff, Bow River Valley, 

near Hillsdale, 3 July 1946, Porsild & Breitung s.n. (SAPS; as P. vulgaris). Banff Natl. 

Park, near Sunset Pass on Hwy 39, 4,800 ft. (ca. 1,463 m), 5 July 1997, Hays & Hays 

1664 (ID; as P. vulgaris). SW of Bragg Creek (SW of Calgary), 3 mi. (ca. 4.8 km) N of 
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Elbow Falls, Canyon Creek, ca. 50o42’N 114o45’W, 29 June 1974, Dumais & Kempnisky 

7266 (QFA; as P. vulgaris). 5 mi. (ca. 8.1 km) E of Cline River, 5 August 1975, Dumais 

7990 (QFA; as P. vulgaris). Edmonton, 1 July 1982, Bolton 167 (ARIZ; as P. vulgaris). 

Heatherdown Bog, 3 mi. (ca. 4.8 km) NE of junction 16 and 43, August 1972, Iwatsuki 

s.n. (TNS; as P. alpina). Jasper Natl. Park, Maligne Canyon, 23 June 1953, McCalla s.n. 

(LEA; as P. vulgaris). Kananaskis, 25 June 1885, Macoun s.n. (BM). Kinky Lake 

campsite, 53o16’N 117o45’W, 3,800 ft. (ca. 1,158 m), 13 July 1969, Warrington & Nagy 

221 (LEA; as P. vulgaris). Lake Louise, 5,100 ft. (ca. 1,554 m), 16 August 1897, Brainerd 

s.n. (VT; as P. vulgaris). Ram Mt., W of Rocky Mountain House on Strachan Road, ca. 

52o20’N 115o45’W, 6,800 ft. (ca. 2,073 m), 3 August 1974, Dumais & Rankin 7717 (QFA; 

as P. vulgaris). Red Deer River, N bank of river, E of bridge, ca. 52oN 114oW, 19 June 

1974, Durmais & Kempnisky 6945 (QFA; as P. vulgaris). Sulphur Mountain, August 

1945, Lasalle 45049 (QFA). Waterton Lakes Natl. Park, NE corner of park, E of Belly 

River (49o04’N 113o40’W), 5,200 ft. (ca. 1,585 m), 29 May 1971, Kuijt et al. 4183 (LEA; as 

P. vulgaris). Waterton Lakes Natl. Park, Crandell Mt., 49o04’N 113o55’W, 4,500 ft. (ca. 

1,372 m), 26 July 1971, Kuijt 4408 (LEA; as P. vulgaris). Waterton Lakes Natl. Park, 

trail to Crypt Lake, 5,000 ft. (ca. 1,524 m), 11 August 1971, Kuijt 4469 (LEA; as P. 

vulgaris). British Columbia: Atlin Lake, Caribou Isl. (Teresa Isl.?), 18 July 2001, 

Withers SW01-120 (BABY). 1 km S of Boya Lake, 22 June 1999, Golden 313 (LEA; as P. 

vulgaris). mountain above Bowser Lake, 3,500 ft. (ca 1,067 m), 28 July 1949, Cox 9 (BM). 

Campbell Isl., ca. 2 km S of Bella Bella, Old Town, ca. 52o10’N 128o08’W, 3 June 1987, 

Compton 28 (ID; as P. vulgaris). Campbell Isl., Bella Bella Community School, 52o09’N 

128o07’W, 30 June 1987, Compton 72 (ID; as P. vulgaris). Caribou Pass, 6,000 ft. (ca. 

1,829 m), 14 July 1933, Henry 517 (E; as P. vulgaris). Cassir Road, 48 mi. (ca. 77.3 km) 

from Alaska Highway, 59o27’N 129o12’W, 19 June 1960, Calder & Gillerr 25680 (WA; as 

P. vulgaris subsp. vulgaris). Cypress Creek, 12 July 1912, Davidson s.n. (UBC). Emerald 

Fan, ca. 51o30’N, 4,300 ft. (ca. 1,311 m), 25 June 1904, Heacock s.n. (BP; as P. vulgaris). 

Emerald Lake, ca. 51o30’N, 4,300 ft. (ca. 1,311 m), 25 June 1904, Heacock s.n. (BP; as P. 

vulgaris). Field, Summit Lake, 6,000 ft. (ca. 1,829 m), 21 August 1915, Braun s.n. 

(CINC; as P. vulgaris). Garibaldi Prov. Park, Sentinel Glacier foreland, 5,000 ft. (ca. 

1,524 m), 23 August 1967, Bendnar et al. s.n. (QFA; as P. vulgaris subsp. macroceras). 

Goose Isl., 1 June 1948, Martin & Giguet 1958 (QFA; as P. vulgaris). Graham Isl., E of 

Masset, SW of Tow Hill, 4 June 1957, Savile et al. 21156 (K, TNS; as P. vulgaris subsp. 

macroceras). Graham Isl., 2-3 mi. (ca. 3.2-4.8 km) SW of Tow Hill, E of Masset, 8 June 

1957, Calder et al. 21330 (A, K, MAK, S, WTU; as P. vulgaris subsp. macroceras). 

Graham Isl., 5 mi. (ca. 8.1 km) W of Tow Hill, White Creek, 7 June 1964, Calder et al. 
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34741 (A; as P. vulgaris subsp. macroceras). Haines Road, near edge of subalpine Lake, 

59o41’N 136o35’W, 975 m, 23 July 1979, Douglas & Ratcliffe 11416 (WTU; as P. vulgaris). 

Hat Creek Valley, 3,000 ft. (ca. 914 m), 26 June 1938, Thompson & Thompson 246a 

(WTU). near Hudson’s Hope, 1,400 ft. (ca. 427 m), 30 June 1933, Henry 403 (E; as P. 

vulgaris). Liard Hot Springs, 21 June 1946, Anderson & Brown 9906 (ALA; as P. 

vulgaris). Lillooet, 10 mi. (ca. 16.1 km) W by road of Moha Road Junction on road to 

Bralorne Mines, along Bridge River, 19 June 1956, Calder et al. 17592 (A, LE, WTU; as 

P. vulgaris). Log Cabin, Klondike Hwy, 25 June 1999, Bennett 99-013 (BABY). along 

McDonald River, Mile 408, Alaska Hwy, 25 June 1968, Welsh & Moore 7333 (ALA; as P. 

vulgaris). Muncho Lake, 26 June 1952, Carson s.n. (MASS; as P. vulgaris). S shore of 

Muncho Lake, 68o55’N 125o45’W, 3,500 ft. (ca. 1,067 m), 25 June 1960, Rees s.n. (BM; as 

P. vulgaris). Okanagan-Similkameen Regional District, Tulameen Forest Service Rd., 

1,138 m, 15 July 2012, Manton & Fenneman 301 (UBC; as P. vulgaris). Raching River, 

Mile 416, 58o51’N 125o06’W, 2,250 ft. (ca. 686 m), 16 June 1960, Calder & Gillett 25457 

(BM; as P. vulgaris subsp. vulgaris). 5 mi. (ca. 8.1 km) by road N of Revelstoke, along 

Big Bend Highway, 8 June 1953, Calder & Savile 8881 (LE; as P. vulgaris subsp. 

macroceras). ca. 11 mi. (ca. 17.7 km) W of Revelstoke, Vicotor Lake, ca. 1,795 ft. (ca. 547 

m), 5 July 1941, Hitchcock & Martin 7573 (WTU). Ridgeway Lake, 2.5 km W of Spinel 

Lake, ca. 1,400 m, 6 August 1977, Gillett & Ireland 17842 (PE, UPS; as P. vulgaris). 

near Summit Pass, 58o31’N 124o34’W, 12 July 1943, Raup & Correll 10479 (S; as P. 

vulgaris). N shore of Tenquille Lake, 5,600 ft. (ca. 1,707 m), 28 July 1960, Bird 6109 

(BM; as Pinguicularis). Tenquille Mt., Finch Ridge, 27 July 1931, Davidson s.n. (UBC; 

as P. vulgaris). Vancouver Isl., jct. of Clayoquot Arm and Kennedy Arm, 49o06’N 

125o35.5’W, 125 m, 19 June 1974, Ewan & Pugsley s.n. (BM; as P. vulgaris). Vancouver 

Isl., Gordon River, 31 July 1902, Rosendahl s.n. (BM, E, P, UPS; as P. vulgaris). 

Vancouver Isl., Moat Lake, 49o41’N 125o23’W, 4,000 ft. (ca. 1,219 m), 26 July 1957, 

Underhill 354 (WTU; as P. vulgaris). Vancouver Isl., Port Alberni – Tofino road, near 

Kennedy Lake, 1 July 1961, Szczawinski s.n. (WTU; as P. vulgaris subsp. macroceras). 

Vancouver Isl., near Ucleulet, 29 May 1909, Macoun s.n. (E; as P. vulgaris). Vancouver 

Isl., northernmost of the island, 50o48’45.7”N 128o13’04.3”W, 100 m, cultivated material 

vouchered on 29 June 2001 (originally collected at the locality on 25 September 2000 by 

Golinsky), Steiger s.n. (JE). Wicked River, 56o04’N 123o39’W, 2,000 ft. (ca. 610 m), 20 

July 1932, Raup & Abbe 3988 (LE). Yoho Natl. Park, Twin Falls, 6,000 ft. (ca. 1,829 m), 

21 July 1927, Ulke 276 (MONTU; as P. vulgaris). Yukon Territory: near Burwash, ca. 

61o22’N 138o59’W, 13 July 1944, Raup & Raup 12460 (S); 3 August 1948, Raup et al. 

13925 (S). Carcross, ca. 5 km NW of summit of Mt. Brute Mt., by railway, 60o08’28”N 



774 
 

134o48’54”W, 2,150 ft. (ca. 655 m), 3 August 2008, Lepši s.n. (LI). near S shore of Kluane 

Lake, near E end, ca. 61o03’N 138o31’W, 17 July 1944, Raup & Raup 12488 (S; as P. 

vulgaris). Ogilvie Mts., Hart River drainage, site 7A, 3,800 ft. (ca. 1,158 m), 28 June 

2005, Bennett et al. 05-0088 (BABY). Ogilvie Mts., Windy Pass, 65o04’N 138o15’W, 1,000 

m, 22 June 1984, Parker 990 (ALA; as P. vulgaris). Tagish Lake, Orchid Bay, 60o02’N 

134o35’W, 732 m, 2 July 1976, Odsather 305 (ALA; as P. vulgaris). Mt. White, edge of old 

Atlin Road, S of parking lot, 2,350 ft. (ca. 716 m), 3 July 2001, Bennett 01-0134 (BABY). 

Windy Pass, Dempster Highway, 3,500 ft. (ca. 1,067 m), 24 June 1999, Bennett 99-0188 

(BABY). JAPAN. Akita: Mt. Akita-Komagatake, 10 August 1904, Miura s.n. (SAPS; as P. 

vulgaris); 8 July 1928, Muramatsu s.n. (TI); 14 July 1929, Muramatsu s.n. (TI); 19 

August 1953, Kato s.n. (S; as P. vulgaris var. macroceras); 16 August 1954, Komiya s.n. 

(TNS); 16 July 1991, Komiya & Shibata s.n. (TNS). Mt. Akita-Komagatake, between 

Yoko-dake and Oname-dake, ca. 1,550 m, 7 August 1965, Iwatsuki & Inamasu 466 

(KYO; as P. vulgaris); 1,300 m, 5 July 1975, Tateishi 2142 (KYO, TI; as P. vulgaris). 

Higashi-Naruse, Tsubakigawa, 4 June 1989, Horii 2200 (KYO; as P. vulgaris var. 

macroceras). Mt. Moriyoshi-zan, 24 August 1931, Muramatsu s.n. (TI). Mt. Nyūtō-san 

(Mt. Eboshi-dake), 1958, Hara s.n. (TI; as P. vulgaris var. macroceras). Mt. Nyūtō-san 

(Mt. Eboshi-dake), W side of summit, 39o48.312’N 140o50.095’E, 1,404 m, 26 June 2010, 

Shimai s.n. (Nippon Dental Univ.). Aomori: Mt. Hakkōda-san, 13 August 1897, Faurie 

s.n. (KYO, WU; as P. vulgaris); August 1902, leg. ign. s.n. (KYO; as P. vulgaris); 20 

August 1912, Ikuma s.n. (KYO); July 1914, Koidzumi s.n. (TI; as P. vulgaris); August 

1923, Saito T60 (TI; as P. vulgaris var. macroceras); 6 August 1953, Iwano 9175 (TUS; as 

P. vulgaris); 20 July 1957, Takano s.n. (KANA); 1,500 m, 30 July 1967, Murata & Tabata 

94 (KYO). Mt. Hakkōda-san, Ido-dake, 26 July 1949, Hosoi s.n. (KANA); 1,480 m, 29 

June 1964, Kanai s.n. (TI; as P. vulgaris var. macroceras). Mt. Hakkōda-san, Ōdake, 15 

August 1931, Koidzumi 31667 (TNS); 1 July 1955, Sugaya et al. s.n. (TUS; as P. 

vulgaris); 25 July 1956, leg. ign. s.n. (TNS; as P. vulgaris); 1 July 1957, Kyogoku s.n. 

(TUS; as P. vulgaris var macroceras); 1 July 1957, Suda 42 (TUS; as P. vulgaris var. 

macroceras); 29 June 1964, Hasegawa s.n. (TI; as P. vulgaris); 13 July 1975, Yamanaka 

s.n. (TUS; as P. vulgaris var. macroceras); 40o39’20”-30”N 140o52’50”-53’00”E, 

1,530-1,585 m, 11 July 1992, Yonekura 92490 (TUS; as P. vulgaris). Mt. Hakkōda-san, 

NE slope of Ōdake, Tengu-iwa Rock, 40o39’20”-30”N 140o53’00”E, 1,500 m, 17 June 1999, 

Yonekura 99730 (TUS; as P. vulgaris var. macroceras). Fukui: Ōno, Mt. Sannomine, 22 

July 1951, Hori s.n. (Fukui City Museum of Nat. History; as P. vulgaris). Fukushima: 

Mt. Azuma-san, 1906, leg. ign. s.n. (MAK; as P. vulgaris var. macroceras). Mt. Iide-san, 

10 August 1904, Nakahara s.n. (TI; as P. vulgaris); August 1907, Nakahara s.n. (TI; as P. 
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vulgaris); 25 July 1910, Endo s.n. (TUS; as P. vulgaris var. macroceras); 25 July 1910, 

Tamaki s.n. (KYO, TI; as P. vulgaris var. macroceras); 26 August 1926, Saito 8338 (TI; 

as P. vulgaris). Mt. Iide-san, O’hisho, 28 July 1941, Yamazaki s.n. (TI as P. vulgaris). Mt. 

Iide-san, Zōri-zuka, 30 July 1943, Yamazaki s.n. (TI; as P. vulgaris). Nishigō, Mt. 

Asahi-dake, 18 August 1934, Kashiwabuchi s.n. (Tochigi Pref. Museum; as P. vulgaris 

var. macroceras). Gifu: Mt. Kasagatake, 26 July 1972, Watanabe s.n. (Fukui City 

Museum of Nat. History; as P. vulgaris var. macroceras). Motosu, Neo, Myōjin-daki 

Waterfall, 580 m, 27 May 2000, Komiya & Shibata s.n. (TNS); 610 m, 13 May 2007, 

Shimai s.n. (Nippon Dental Univ.); 35o45.554’N 136o40.598’E, 611 m, 3 June 2010, 

Shimai s.n. (Nippon Dental Univ.). Seki, Itadori, Kotsuge-dani Ravine, 720 m, 28 May 

2000, Komiya & Shibata s.n. (TNS). Takayama, E of Shin-Hirayu Onsen, Iwatsubo-dani 

Gorge, ca. 36o14.019’N 137o32.292’E, ca. 1,040 m, 11 June 2010, Shimai s.n. (Nippon 

Dental Univ.). Takayama, Kamitakara, Uejigane, 7 June 1998, Shibata s.n. (TNS). 

Gunma: Mt. Akagi-yama, 20 July 1952, Okuyama 10148 (TNS; as P. vulgaris); 4 June 

1961, Komiya s.n. (TNS); 1 August 1962, Tanaka s.n. (GMNHJ; as P. vulgaris var. 

macroceras); 29 June 1999, Shibata s.n. (TNS); 18 June 2000, Komiya & Shibata s.n. 

(TNS). Mt. Akagi-yama, Jizō-dake, 26 July 1948, Tanaka s.n. (GMNHJ; as P. vulgaris 

var. macroceras); 30 July 1950, Komiya s.n. (TNS); June 1951, Komiya s.n. (TNS); June 

1952, Komiya s.n. (TNS); 13 June 1954, Higuchi s.n. (GMNHJ; as P. vulgaris var. 

macroceras); 1,400 m, 19 June 1965, Fukuoka & Naruhashi 20 (KANA, KYO; as P. 

vulgaris var. macroceras); ca. 1,650 m, 8 June 2001, Shimai s.n. (Nippon Dental Univ.). 

Mt. Akagi-yama, Jizō-dake, upper part of trail on E slope, 1,640 m, 5 June 2004, Yoshii 

s.n. (GMNHJ; as P. vulgaris var. macroceras). Mt. Akagi-yama, Kurobi-san, 25 July 

1903, Hayata s.n. (SAPS, TI; as P. vulgaris); 9 August 1927, Kojima s.n. (GMNHJ; as P. 

vulgaris var. macroceras); 12 July 1928, Hara s.n. (TI; as P. vulgaris); 25 July 1930, 

Shiobara s.n. (GMNHJ; as P. vulgaris var. macroceras); 15 June 1934, Saito s.n. 

(GMNHJ; as P. vulgaris var. macroceras); 16 June 1934, Fukushima s.n. (GMNHJ; as P. 

vulgaris var. macroceras). Mt. Akagi-yama, between Ōnuma Lake and Jizō-dake, 

1,400-1,700 m, 15 June 1969, Konta 7707 (TNS; as P. vulgaris). Mt. Arafune-yama, 20 

September 1960, Satomi s.n. (TNS; as P. vulgaris). Mt. Asahi-dake, 24 July 1976, 

Yoshizawa 761 (TNS; as P. vulgaris); 14 July 1981, Haginiwa JH033382 (TNS; as P. 

vulgaris var. macroceras). Minakami, branch of Naramata-gawa River, Minamisawa, 

100 m before Ōtaki Waterfall, 36o56’05”N 139o09’23”E, 1,290 m, 25 August 2003, 

Ohmori et al. 3540 (GMNHJ; as P. vulgaris var. macroceras). Naramata-gawa River, 

upper stream of Tone-gawa River, 20 June 1955, Matsuda s.n. (TI). between Ōkura and 

Mt. Kasagatake, 29 July 1965, Miyamae s.n. (GMNHJ; as P. vulgaris var. macroceras). 
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Oze, Ayamedaira, 23 July 1947, Tanaka s.n. (GMNHJ; as P. vulgaris var. macroceras). 

Ozegahara, 23 July 1951, Ikoshi s.n. (TNS; as P. vulgaris). Mt. Shibutsu-san, 15 July 

1924, Takeda & Tatewaki s.n. (SAPS); 16 July 1929, Hara s.n. (TI; as P. vulgaris); 13 

August 1931, Hoshi s.n. (KYO); 9 August 1935, Ohwi & Tagawa 301 (KYO); 4 July 1941, 

Furusawa s.n. (TI; as P. vulgaris); 20 July 1942, Satomi s.n. (KANA; as P. vulgaris); 19 

July 1946, Nakai 2694 (KYO; as P. vulgaris); 2,100 m, 5 August 1949, Kawasaki 4363 

(TNS; as P. vulgaris); 27 July 1951, Komiya s.n. (TNS); 20 July 1950, Tobe s.n. 

(GMNHJ; as P. vulgaris var. macroceras); 30 July 1952, Tamura s.n. (KYO); June 1954, 

Komiya s.n. (TNS); 20 July 1954, Asai s.n. (TI; as P. vulgaris var. macroceras); 22 July 

1954, Oda s.n. (Tochigi Pref. Museum; as P. vulgaris var. macroceras); August 1954, 

Sugaya s.n. (TUS; as P. vulgaris); 2 August 1969, Miyamae s.n. (GMNHJ; as P. vulgaris 

var. macroceras); 29 August 1969, Oze Conservation Centre of Gunma Pref. s.n. 

(GMNHJ; as P. vulgaris var. macroceras). Mt. Shibutsu-san, Mujina-zawa, 30 August 

1950, Komiya s.n. (TNS). NW slope of Mt. Shibutsu-san, Nakafukasawa, 1,600 m, 5 

August 2001, Ohmori & Yoshii 1797 (GMNHJ; as P. vulgaris var. macroceras). Mt. 

Shibutsu-san, NE slope along trail to Ozegahara, 1,900-2,000 m, 4 July 2003, Shimai 

s.n. (Nippon Dental Univ.). Mt. Shibutsu-san, Takamagahara, ca. 2,000 m, 17 July 1950, 

Mizushima s.n. (TI; as P. vulgaris var. macroceras). Mt. Tairappyō-yama, E side, 1,900 

m, 21 June 1959, Hara s.n. (TI). Mt. Tairappyō-yama, between Tairappyō-goya Hut and 

summit, 12 July 1957, Okuyama et al. 13691 (TNS). Mt. Tanigawa-dake, 1,900 m, 14 

July 1928, Hara 9602 (TI; as P. vulgaris var. macroceras); 6 July 1948, Yamazaki & Ono 

2913 (S, TI; as P. vulgaris); 8 August 1949, Komiya s.n. (TNS); 8 July 1951, Higuchi s.n. 

(GMNHJ; as P. vulgaris var. macroceras); 24 July 1951, Tobe s.n. (GMNHJ; as P. 

vulgaris var. macroceras); 2 July 1953, Kimura & Matsuda s.n. (TI; as P. vulgaris var. 

macroceras); 3 July 1953, Komiya s.n. (TNS); 1 August 1961, Sudo s.n. (GMNHJ; as P. 

vulgaris var. macroceras); 15 July 1965, Komiya s.n. (TNS); 20 July 1999, Komiya & 

Shibata s.n. (TNS). between Mt. Tanigawa-dake and Mt. Asahi-dake, 1 July 1956, 

Harazawa s.n. (KANA). Mt. Tanigawa-dake, Toma-no-mimi, 14 July 1953, Kanai 382 

(TI; as P. vulgaris var. macrocarpa); July 1966, Yamazaki s.n. (TI). Mt. Tanigawa-dake, 

between Toma-no-mimi and Oki-no-mimi, ca. 1,950 m, 23 August 2004, Shimai s.n. 

(Nippon Dental Univ.). Hokkaidō: Mt. Ashibetsu-dake (Mt. Ashipe-nupuri), 3-5 August 

1913, Nishida & Yanagisawa s.n. (SAPS; as P. vulgaris var. macroceras); 30 July 1915, 

Koidzumi 74032 (TNS); July 1915, Koidzumi s.n. (TI; as P. vulgaris); 1,720 m, 28 July 

1956, Furuse s.n. (PE, S; as P. vulgaris var. macroceras); s.d., Koidzumi 69207 (TNS). 

Mt. Chiroro-dake, 27 July 1958, Kawano s.n. (MAK; as P. vulgaris). Mt. Chiroro-dake, 

Magarisawa, Ninosawa, 1,400 m, 7 August 1985, Takahashi et al. 5817 (SAPS; as P. 
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vulgaris var. macroceras). Chiroro-seihō (Chiroro West Peak), 1,848 m, 7 August 1985, 

Takahashi et al. 5884 (TUS; as P. vulgaris); 1,800 m, 31 July 1986, Kadota & 

Midorikawa 13307 (TNS). Iturup Isl. (Etorofu Isl.), s.d., leg. ign. s.n. (SNU; as P. 

vulgaris). Iturup Isl. (Etorofu Isl.), Porosu, 15 August 1898, Kawakami s.n. (SAPS; as P. 

vulgaris var. macroceras); 6 July 1900, Aizawa s.n. (SAPS; as P. vulgaris var. 

macroceras). Iturup Isl. (Etorofu Isl.), between Porosu and Sokiya, 18 July 1927, Kondo 

s.n. (TI; as P. vulgaris); 7 August 1928, Saito s.n. (TI); 30 July 1938, Yoshimura & 

Yokoyama s.n. (SAPS; as P. vulgaris). Iturup Isl. (Etorofu Isl.), Rakkibetsu, 19 August 

1930, Koidzumi 25788 (TNS). Iturup Isl. (Etorofu Isl.), Rakko-iwa, 27 August 1898, 

Kawakami s.n. (SAPS; as P. vulgaris var. macroceras); 4 August 1930, Koidzumi 24593 

(TNS). Iturup Isl. (Etorofu Isl.), Shimo-naibo, 17 July 1906, Miura s.n. (SAPS; as P. 

vulgaris var. macroceras); 23 July 1906, Miura s.n. (SAPS; as P. vulgaris var. 

macroceras). Iturup Isl. (Etorofu Isl.), between Toshimoi and Onnebetsu, 8 August 1939, 

Yoshimura s.n. (SAPS; as P. vulgaris). Mt. Kami-Furano-dake, Nana-gōme, 13 July 1917, 

Koidzumi 77104 (TNS); 14 July 1917, Koidzumi 77625 (TNS). Mt. Poroshiri-dake, 10 

July 1929, Tokunaga & Sakamoto s.n. (SAPS; as P. vulgaris var. macroceras); 

1,700-2,052 m, 1 August 1983, Takahashi 4561 (SAPS; as P. vulgaris var. macroceras). 

Mt. Poroshiri-dake, between Mizunomiba and Kita-Kar, 1,500-1,700 m, 25 July 1971, 

Koyama et al. 3774 (TNS). Mt. Shari-dake, 9 August 1931, Hara C.1704 (TI; as P. 

vulgaris var. macroceras). Shiraoi, Morino, Ōboshi-sawa Rivulet, 12 August 2006, Oita 

3068 (SAPS; as P. vulgaris); 8 July 2007, Oita 3752 (SAPS; as P. vulgaris). Shiraoi, 

Shiraoi-daki Waterfall, 23 July 2005, Uematsu s.n. (TNS); 25 June 2006, Komiya & 

Shibata s.n. (TNS). Shiraoi, upstream of Shiraoi-gawa River, Shiraoi-daki Waterfall, 

42o39.27’N 141o11.57’E, 10 August 2005, Takahashi & Oita 32367 (SAPS; as P. vulgaris). 

Mt. Tottabetsu-dake, 1,800 m, 9 August 1929, Tokunaga & Sakamoto s.n. (SAPS; as P. 

vulgaris var. macroceras); late-July 1958, Kikuchi s.n. (TNS); 27 July 1971, Toyokuni 

s.n. (SHIN), 4 August 1986, Yamazaki s.n. (TI; as P. vulgaris var. macroceras). Mt. 

Yūbari-dake (Mt. Yūpari), 6 August 1912, Yanagisawa & Hamana s.n. (SAPS; as P. 

vulgaris var. macroceras); 17 August 1916, Koidzumi s.n. (TNS); August 1916, Koidzumi 

s.n. (TI; as P. vulgaris); 24 July 1928, Koidzumi 17073 (TNS); 12-14 July 1934, Ohwi 

5058 (KYO); 12-14 July 1934, Ohwi 5064 (KYO; as P. vulgaris var. macroceras); 7-9 

August 1936, Yoneda s.n. (KYO); 1951?, Toyokuni 3795 (SHIN; as P. vulgaris var. 

macroceras); 19 August 1954, Nosaka s.n. (SAPS; as P. vulgaris); 24 July 1956, Toyokuni 

s.n. (KANA; as P. vulgaris var. macroceras); 24 July 1960, Toyokuni s.n. (SHIN); 1,600 

m, 4 August 1965, Shimizu 16528 (SHIN); 22 July 1966, Satomi 24316 (TI; as P. 

vulgaris); 13 July 1969, Sugawara et al. s.n. (TUS; as P. vulgaris var. macroceras); 1,500 
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m, 22 July 1979, Shimizu 27489 (SHIN); 25 July 1988, Goda 167 (KYO). Mt. 

Yūbari-dake (Mt. Yūpari), below summit, 1,570 m, 2 August 1983, Michikawa 19748 

(TNS). Mt. Yūbari-dake (Mt. Yūpari), upper stream of Ebanaomantonasshubetsu-gawa 

River, 21 July 1933, Hara 2942 (TI; as P. vulgaris var. macroceras). Mt. Yūbari-dake (Mt. 

Yūpari), Fukitōshi, 1,500 m, 19 July 1983, Takahashi 4409 (SAPS; as P. vulgaris var. 

macroceras). Mt. Yūbari-dake (Mt. Yūpari), Gama-iwa Rock, 23 July 1924, Hara s.n. 

(TI; as P. vulgaris var. macroceras); 23 July 1933, Hara s.n. (TI; as P. vulgaris var. 

macroceras). Mt. Yūbari-dake (Mt. Yūpari), around Hyōtan-ike Pond, 43o04’N 142o14’E, 

ca. 1,400 m, 17 July 1997, Yamaji 4676 (TUS; as P. vulgaris var. macroceras). Mt. 

Yūbari-dake (Mt. Yūpari), E side of Maedake, Ikoi-no-sawa, 1,300-1,370 m, 29 July 1987, 

Takahashi et al. 7569 (SAPS; as P. vulgaris). Mt. Yūbari-dake (Mt. Yūpari), E slope of 

Maedake, 1,300-1,400 m, 29 July 1987, Takahashi et al. 7538 (SAPS; as P. vulgaris). Mt. 

Yūbari-dake (Mt. Yūpari), below summit, near Tsurigane-iwa Rock, 1,400-1,500 m, 24 

July 1957, Furuse s.n. (S; as P. vulgaris var. macroceras). Ishikawa: Hakusan, Mt. 

Hakusan, Chūgū-michi trail, near Gomanokoya Shelter, 21 August 1953, Masamune s.n. 

(KANA; as P. vulgaris var. macroceras). Hakusan, Mt. Hakusan, Jatani Gorge, 24 June 

1965, Kimura s.n. (ISKW). Hakusan, Mt. Hakusan, Ozō, ca. 400 m, 14 September 1958, 

Shimozawa s.n. (KANA); 28 June 1959, Satomi s.n. (KANA). Hakusan, Mt. Hakusan, 

Sampōiwa-dake, 27 July 1967, Oota s.n. (ISKW). Iwate: Mt. Hachimantai, 7 July 1934, 

Ishiba s.n. (KYO); 20 July 1953, Kurosawa s.n. (TI; as P. vulgaris var. macroceras f. 

albiflora); 10 August 1957, Komiya s.n. (TNS); 1,600 m, 15 July 1959, Yamazaki s.n. (TI; 

as P. vulgaris var. macroceras); 23 July 1963, Ishinomaki Girl’s High School Biology 

Club s.n. (TUS). Mt. Hachimantai, between Gentamori and Hachiman-numa Pond, 20 

July 1953, Kurosawa s.n. (TI; as P. vulgaris var. macroceras f. albiflora). Mt. 

Hachimantai, between Gentamori and Kuroyachi Bog, 20 July 1953, Hara s.n. (TI; as P. 

vulgaris); 1,500 m, 19 July 2005, Shimai s.n. (Nippon Dental Univ.). Mt. Hachimantai, 

SE side of Hachiman-numa Pond, 1,580 m, 19 July 2005, Shimai s.n. (Nippon Dental 

Univ.). Mt. Hachimantai, Kuroyachi, 6 July 1978, Sohma 3292 (TUS; as P. vulgaris var. 

macroceras). Mt. Hayachine, 9 July 1905, Miura s.n. (SAPS; as P. vulgaris); 11 August 

1912, Ikuma s.n. (KYO); 31 July 1915, Ogura s.n. (TI; as P. vulgaris var. macroceras); 22 

August 1925, Narita s.n. (TI; as P. vulgaris); 12 August 1932, Hara 2963 (TI; as P. 

vulgaris); 1 August 1953, Iwano 8919 (TUS; as P. vulgaris); above 1,200 m, 29 July 1956, 

Tamura 2277 (TNS); 7 August 1957, Furuike s.n. (KANA; as P. vulgaris var. 

macroceras). Mt. Hayachine, Komegamori-sawa, above 39o33.092’N 141o29.160’E, 

1,400-1670 m, 27 June 2010, Shimai s.n. (Nippon Dental Univ.). Mt. Iwate-san, 11 July 

1895, Matsuda s.n. (KYO, WU); 11 July 1895, leg. ign. s.n. (TI; as P. vulgaris var. 
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macroceras); August 1903, Nakahara s.n. (TI; as P. vulgaris); 5 July 1904, Hayakawa 

s.n. (TI; as P. vulgaris); 30 June 1906, Miura s.n. (TNS); 16 August 1908, Sakurai s.n. 

(LE; as P. vulgaris); 17 August 1908, Sakurai s.n. (E; as P. vulgaris); August 1910, leg. 

ign. s.n. (TI; as P. vulgaris var. macroceras); 10 August 1912, Koidzumi 69203 (TNS; as P. 

vulgaris); 19 July 1913, Hajacava s.n. (TI; as P. vulgaris var. macroceras); 2 August 1915, 

Endo s.n. (TUS; as P. vulgaris var. macroceras); 18 August 1923, Saito s.n. (TI; as P. 

vulgaris); 27 July 1927, Honda s.n. (TI; as P. vulgaris var. macroceras); 28 July 1951, 

Haginiwa s.n. (TNS; as P. vulgaris); 3 August 1953, Iwano 9001 (TUS; as P. vulgaris). 

Mt. Iwate-san, Roku-gōme, 5 September 1893, Miyabe s.n. (SAPS, TI; as P. vulgaris). Mt. 

Iwate-san, S slope, Omisaka trail, 1,200-1,800 m, 18 July 2005, Shimai s.n. (Nippon 

Dental Univ.). Mt. Iwate-san, along Yanagisawa route to summit, 20 June 1976, 

Takahashi & Satō s.n. (TUS; as P. vulgaris var. macroceras). Mt. Iwate-san, Yanagisawa 

route, Kyū-gōme, 6 August 1931, Koidzumi 30974 (TNS). Mt. Kurikoma-yama (Mt. 

Sukawa-dake), August 1890, Ikebe & Makino s.n. (TI); 20 August 1911, Shimazu s.n. 

(TI; as P. vulgaris); 19 July 1913, Hayakawa s.n. (TI; as P. vulgaris var. macroceras); 5 

August 1913, Shimadzu & Co. s.n. (TUS); 7 August 1916, Shimazu s.n. (TI; as P. 

vulgaris); 31 August 1927, Saito 7983 (TI; as P. vulgaris). Mt. Yakeishi-dake, 28 July 

1933, Iwabuchi s.n. (TUS); 9 August 1935, Iwabuchi 4565 (TUS; as P. vulgaris); 6 July 

1966, Hori 6860 (TUS; as P. vulgaris var. macroceras). Mt. Kurikoma-yama (Mt. 

Sukawa-dake), ca. 1 km W of summit, Tembō-gantō, ca. 1,500 m, 19 September 2005, 

Shimai s.n. (TNS). Mt. Yakeishi-dake, between Yoko-dake and Ubaishidaira, 3 August 

1966, Takahashi s.n. (TI; as P. vulgaris var. macroceras). Kōchi (Tokushima side?): Kami, 

Mt. Ishidate-yama, 23 August 1952, Yamanaka 9157 (TUS; as P. vulgaris var. 

macroceras); 23 August 1952, Yamanaka 9158 (TUS; as P. vulgaris var. macroceras); 12 

July 1953, Yamanaka 10963 (TUS; as P. vulgaris var. macroceras); 1,600 m, s.d., leg. ign. 

s.n. (TI; as P. vulgaris). Mie: Matsusaka, Iitaka, Mori, 25 May 1995, Komiya & Shibata 

s.n. (TNS). Matsusaka, Iitaka, Okunohira-tani Gorge, ca. 850 m, 5 June 1996, 

Watanabe & Takeda s.n. (TI; as holotype of P. vulgaris var. floribunda). Miyagi: Mt. 

Fubō-san, 14 August 1931, Saito s.n. (TI; as P. vulgaris var. macroceras); 15 July 1936, 

Hara s.n. (TI; as P. vulgaris var. macroceras); 1,680 m, 12 July 1981, Nakamura s.n. 

(TUS; as P. vulgaris var. macroceras). Mt. Kurikoma-yama (Mt. Sukawa-dake), August 

1890, Makino 490 (LE; as P. alpina); 6 July 2003, Komiya & Shibata s.n. (TNS); 31 

October 2003, Shibata s.n. (TNS). Mt. Kurikoma-yama (Mt. Sukawa-dake), below 

Higashi-Kurikoma-yama, 13 July 2003, Komiya & Shibata s.n. (TNS). Mt. 

Kurikoma-yama (Mt. Sukawa-dake), above Komanoyu, 10 August 1952, Sugaya et al. 

s.n. (TUS; as P. vulgaris). Mt. Zaō-zan, 21 July 2008, Shibata s.n. (TNS). Mt. Zaō-zan, 
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Okama, 28 July 1911, Shimazu s.n. (TI; as P. vulgaris). Nagano: Mt. Akaishi-dake, 22 

July 1923, Fujimori 125 (SHIN); 17 August 1926, Narita s.n. (TI; as P. vulgaris). Mt. 

Amakazari-yama, S slope below summit, 36o54.142’N 137o57.770’E, ca. 1,930 m, 10 

August 2001, Shimai s.n. (Nippon Dental Univ.). Mt. Arakawa-dake, 17 September 

1965?, Seishin High School 171, (TI; as P. vulgaris var. macroceras). Mt. Ariake-yama, 

24 July 1917, Ogura s.n. (TI; as P. vulgaris var. macroceras). Mt. Ariake-yama, between 

Hachi-gōme and Kyū-gōme, 21 July 1921, Koidzumi 1953 (TNS). Mt. Asama-yama, 28 

June 1919, leg. ign. s.n. (SHIN; as P. vulgaris var. macroceras); 27 June 1926, Koidzumi 

11494 (TNS); 3 August 1956, Satomi 7842 (SHIN, TI; as P. vulgaris). Mt. Asama-yama, 

Kibba-yama, ca. 2,050 m, 7 July 1996, Shibata & Komiya s.n. (TNS); ca. 2,000 m, 4 

September 2003, Shimai s.n. (Nippon Dental Univ.). Mt. Chōgatake, August 1922, 

Terashima 1 (SHIN; as P. vulgaris). Mt. Daikoku-dake, 27 July 1924, Koidzumi s.n. 

(SHIN; as P. vulgaris); bog at top, 6 August 1924, Koidzumi 50090 (TNS). Mt. 

Eboshi-dake, near the top, 12 August 1910, Kurashima s.n. (MAK; as P. vulgaris var. 

macroceras). Mt. Gaki-dake, ca. 1,800 m, 30 July 1951, Furuse s.n. (KANA, S; as P. 

vulgaris var. macroceras); 1,750 m, 8-10 July 1967, Shimizu 18174 (SHIN). Mt. 

Happō-san, 2 August 1959, Terashima s.n. (SHIN). Happō-one Ridge, Kurobishi-daira, 

24 July 1958, Yano s.n. (TNS; as P. vulgaris); 1 June 1993, Komiya & Shibata s.n. (TNS). 

Mt. Hōken-dake, above Shirabidaira cable car station, Higurashi-no-taki Waterfall, 

1,750 m, 8 July 2002, Shimai s.n. (Nippon Dental Univ.); ca. 35o46.160’N 137o49.193’W, 

9 June 2010, Shimai s.n. (Nippon Dental Univ.). Mt. Hotaka-dake, N of Myōjin-dake, 2 

September 1929, Koidzumi 19087 (TNS). Ina, Hase, along Minami Alps rindō Road, 

above Shiraiwa Rock, ca. 1,450 m, 10 June 2010, Shimai s.n. (Nippon Dental Univ.). Ina, 

Hase, bank of Todai-gawa River, June 1947, Sugaya s.n. (TUS; as P. vulgaris var. 

macroceras); 1,100 m, 6 July 1980, Yokouchi s.n. (SHIN). Ina, Hase, Todai-gawa River, 

Makuiwa Rock, 17 August 1935, Koidzumi 105859 (TNS); 27 July 1939, Koidzumi 

48479 (TNS); 1,300 m, 3 August 1958, Karayama s.n. (SHIN); 15 May 2010, Shimai s.n. 

(TNS); 1,150m, s.d., Karayama s.n. (MAK; as P. vulgaris var. macroceras). Ina, Hase, 

Todai-gawa River, Shiraiwa Rock, 1,200 m, 2 August 1949, Yamazaki s.n. (TI; as P. 

vulgaris); 1,200-1,400 m, 3 September 1954, Yokouchi 06078 (SHIN); 12 August 1962, 

Masuda 1846 (TNS; as P. vulgaris var. macroceras); 1,200 m, 21 July 1969, Ono 2 

(SHIN); 1,200 m, 21 July 1969, Konishi 3 (SHIN); 1,100 m, 12 June 1971, Togashi s.n. 

(A, KYO, TUS; as P. vulgaris); 1,100 m, 12 June 1996, Komiya & Shibata s.n. (TNS). Ina, 

Hase, between Todai and Akagawara, 1,100-1,400 m, 10 July 1965, Iwatsuki et al. 21 

(KYO; as P. vulgaris). Mt. Iwasuge-yama, 25 July 1925, Kume s.n. (A; as P. vulgaris); 19 

July 1930, Koidzumi 238771 (TNS); 31 July 1956, Yano s.n. (MAK; as P. vulgaris var. 
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macroceras); 8 July 1960, Kubota s.n. (Tochigi Pref. Museum; as P. vulgaris var. 

macroceras); 10 July 1964, Kubota s.n. (Tochigi Pref. Museum; as P. vulgaris var. 

macroceras); 2,200 m, 11 August 1979, Matsuda s.n. (SHIN); 20 May 2007, Shimai s.n. 

(TNS); 10 July 2010, Shimai s.n. (Nippon Dental Univ.). Mt. Jōnen-dake, 18 July 1919, 

leg. ign. s.n. (SHIN; as P. vulgaris var. macroceras). midpoint between Mt. Jōnen-dake 

and Mt. Chōgatake, E slope, August 1951, Terashima s.n. (SHIN). Kamikōchi, 21 July 

1920, Yazawa s.n. (TNS; as P. vulgaris). road between Kamikōchi and Nakanoyu, 

August 1930, Kurihara s.n. (GMNHJ; as P. vulgaris var. macroceras). Mt. 

Karamatsu-dake, 25-26 July 1935, Okamoto s.n. (KYO); 18 June 1972, Inoue 10113 

(TNS; as P. vulgaris var. macroceras). Mt. Karamatsu-dake, Happō-one Ridge, 2,100 m, 

13 August 1949, Furuse 21300 (K; as P. vulgaris var. macroceras); 21 July 1966, Masuda 

5196 (TNS; as P. vulgaris var. macroceras). Mt. Kiso-Komagatake, ascending route from 

Isedaki Waterfall, 2,400 m, 17 July 1962, Tamura 9075 (S; as P. vulgaris). Mt. 

Kiso-Komagatake, upper stream of Nakagosho River, ca. 1,600 m, 2 September 1932, 

Furuse 95298 (TNS); 2 September 1934, Koidzumi s.n. (TNS). Mt. Kiso-Komagatake, 

Nakagosho-dani Ravine, 22 July 2000, Yamamoto s.n. (TNS). Mt. Kiso-Komagatake, 

below Senjōjiki, 2,500-2,700 m, 20 July 1950, Okamoto s.n. (KYO). Mt. Korenge-san, 

2,590 m, 31 July 1981, Arai et al. s.n. (SHIN). Matsumoto, Azumi, Nakanoyu, 12 

September 1930, Koidzumi 26471 (TNS). Matsumoto, Azumi, near Nakanoyu Onsen, 26 

July 1932, leg. ign. 114 (SHIN; as P. vulgaris); 6 June 1952, Terashima s.n. (SHIN; as P. 

vulgaris var. macroceras). Mt. Mitsumatarenge-dake, August 1937, Matsuura s.n. 

(TNS). Mt. Norikura-dake, 27 July 1930, Yokouchi 87506 (TNS); 2,200-3,026 m, July 

1930, Yokouchi 03772 (SHIN). Ōshika, Mt. Toyoguchi-yama, 30 July 1939, Kubota s.n. 

(Tochigi Pref. Museum; as P. vulgaris var. macroceras). Otari, between Mikunisakai and 

Hakuba-ōike Pond, 2,700 m, 1 August 1981, Ikegami s.n. (SHIN). Otari, Tengubara, 

2,200 m, 31 July 1981, Arai et al. s.n. (SHIN). Mt. Shirouma-dake, 26 August 1902, 

Yabe s.n. (TI; as P. vulgaris var. macroceras); August 1903, Yazawa s.n. (SAPS; as P. 

vulgaris); 20 August 1908, Kodama s.n. (TI; as P. vulgaris); August 1909, Shimura s.n. 

(TNS); 17 August 1922, Koidzumi 563 (TNS); July 1928, Honda s.n. (TI; as P. vulgaris 

var. macroceras); 7 July 1929, leg. ign. s.n. (TNS; as P. vulgaris); 25 July 1935, Ohwi 

7078 (KYO); 25-26 July 1935, Okamoto s.n. (KYO); 2,740-2,933 m, 24-30 July 1952, 

Yokouchi 06203 (SHIN); s.d., Yazawa 645 (SHIN). Mt. Shirouma-dake, summit, 13 

August 1920, Koidzumi 694 (TNS). Mt. Shirouma-dake, above Hakuba-ōike Pond, 

Raichō-zaka, ca. 2,500 m, 18 July 2010, Shimai s.n. (Nippon Dental Univ.). Mt. 

Shirouma-dake, below col between Mt. Shakushi-dake and Mt. Yarigatake (Koyari), 

2,600-2,700 m, 5 August 1978, Shimizu 27334 (SHIN). Shirouma-Yari Onsen, 17 August 
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1922, Fujimori s.n. (ISKW). Mt. Togakushi-yama, 12 July 1884, leg. ign. s.n. (TI; as P. 

vulgaris var. macroceras); 10 July 1886, Kodera s.n. (SAPS; as P. vulgaris); 21 July 1913, 

Nakajima s.n. (TUS; as P. vulgaris var. macroceras); August y?, leg. ign. s.n. (VT; as P. 

vulgaris). Mt. Togakushi-yama, Hyakken-nagaya, 23 July 1890, Miyoshi s.n. (TI; as P. 

vulgaris); 6 June 1999, Kuraoka & Shibata s.n. (TNS); 20 June 1999, Komiya & Shibata 

s.n. (TNS); 18 June 2006, Shimai s.n. (TNS). Mt. Tsubakuro-dake, s.d, Yazawa 1139 

(SHIN). Mt. Yarigatake, 12 July 1881, Satow s.n. (LE; as P. vulgaris var. macroceras); 24 

June 1923, Koidzumi 5959 (TNS). Mt. Yarigatake (Mt. Shirouma-Yarigatake), 12 

August 1918, Okada s.n. (SHIN; as P. vulgaris). Yatsugatake Mts., 4 August 1903, 

Miyake s.n. (TNS); 21 July 1904, Hayakawa 9603 (TI; as P. vulgaris var. macroceras); 

August 1907, Yokohama Nursery Co., Ltd. s.n. (E; as P. vulgaris); August 1913, Faurie 

s.n. (KYO); 5 August 1921, Fujimori 63 (SHIN); 19 August 1923, Koidzumi s.n. (SHIN; 

as P. vulgaris); 8 August 1924, Muramatsu s.n. (TI; as P. vulgaris); June 1927, Tanaka 

s.n. (TNS); 25 July 1930, Narita s.n. (TI; as P. vulgaris); 29 July 1955, Tokyo 

Metropolitan Kitazono High School s.n. (TUS; as P. vulgaris var. macroceras). 

Yatsugatake Mts., Gongen-dake, 29 July 1931, Hirabayashi s.n. (ISKW); 3 August 1949, 

leg. ign. A-22 (SHIN; as P. vulgaris). Yatsugatake Mts., Iō-dake (Iwo-dake), 18 August 

1902, Yabe s.n. (TI); 27 July 1908, Tanaka 272 (TI; as P. vulgaris); 17 July 1912, Zyoo s.n. 

(TI; as P. vulgaris); 2,600-2,900 m, 28 July 1955, Shimizu 7711 (SHIN); 2,700 m, 31 July 

1980, Yokouchi s.n. (SHIN); 2,800 m, 9 August 1982, Uematsu s.n. (SHIN). Yatsugatake 

Mts., Jōgo-sawa, 30 July 1953, Kimura s.n. (TI; as P. vulgaris var. macroceras); 30 July 

1953, Kubota s.n. (Tochigi Pref. Museum; as P. vulgaris var. macroceras); 2,400 m, 7 

August 1981, Yokouchi 686 (SHIN). Yatsugatake Mts., Mitsugashira, 1 July 1955, 

Kitagawa s.n. (TNS). Yatsugatake Mts., Natsuzawa-tōge Pass, 2,400-2,650 m, 27 July 

1955, Shimizu 7664 (SHIN). Yatsugatake Mts., Yoko-dake, 2,800 m, 3 August 1932, 

Okuhara s.n. (SHIN); 2,800 m, 15 August 1980, Matsuda s.n. (SHIN); 2,790 m, 15 

August 1995, Michikawa 28569 (TNS). Niigata: Mt. Echigo-Komagatake, 2 September 

1905, Nakamura s.n. (TNS). Gosen, Muramatsu, Haide (Hayade), 1 May 1964, Tuboya 

6270 (TNS; as P. vulgaris). Gosen, Muramatsu, Haide-kyō Gorge (Hayade-kyō Gorge), 6 

September 1976, Komiya & Shibata s.n. (TNS); 9 September 1979, Komiya & Shibata 

s.n. (TNS); 1 June 1981, Komiya & Shibata s.n. (TNS); 11 July 1987, Komiya & Shibata 

s.n. (TNS); 1 June 1997, Shibata s.n. (Nippon Dental Univ.); ca. 210 m, 1 June 2006, 

Shimai s.n. (Nippon Dental Univ.). Gosen, Muramatsu, Sugi-kawa River, 200 m, 2 June 

1996, Shibata s.n. (TNS); 250 m, 2 June 1996, Shibata s.n. (TNS); 31 May 1997, Komiya 

& Shibata s.n. (TNS). Gosen, Muramatsu, Sugi-kawa River, ca. 1.2 km above 

Kamanotsuba, 140 m, 10 August 1980, Katagiri s.n. (TNS). Mt. Hachigatake, 
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Renge-kōzandō trail, between Shiotani-seirensho-ato (old refinery) and summit, 

2,200-2,400 m, 2 August 1980, Chen & Inoue s.n. (TUS). Mt. Hakkai-san, 15 July 1950, 

Nakazawa s.n. (TNS); 17 July 1954, Iwano 9654 (TUS; as P. vulgaris). Mt. Hakkai-san, 

upper stream of Harai-gawa River, 15 July 1950, Iwano 6355 (Higuchi s.n.?) (TUS; as P. 

vulgaris). summit of Mt. Hiuchi-yama, 3 or 4 August 1939, Iwano 3431 (Takagi s.n.?) 

(TUS; as P. vulgaris). Mt. Iide-san, 8 August 1948, Iwano 4770 (TUS; as P. vulgaris). 

Itoigawa, Mt. Asahi-dake, 16 July 1976, Shibata s.n. (TNS). Itoigawa, S-facing rock cliff 

of Mt. Myōjō-san, Kotaki-gawa River, 27 August 1976, Ajima s.n. (KANA; as P. vulgaris 

var. macroceras); 270 m, 5 June 1994, Shibata s.n. (TNS). Itoigawa, Renge Onsen, 14 

August 1989, Kawahara s.n. (ISKW). Itoigawa, Umidani-keikoku Gorge, 9 June 1996, 

Shibata s.n. (TNS). Mt. Korenge-san (Mt. Shōrenge-san), 3 August 1951, Iwano 7036 

(TUS; as P. vulgaris); 3 August 1951, Iwano 7097 (TUS; as P. vulgaris). Mt. Mikuni-dake 

(Mt. Iide-san), 11 August 1906, Kurihara s.n. (MAK). Mt. Myōkō-san, between 

Kurosawa Hut and Mt. Myōkō-san fork, 2,020-2,200 m, 30 July 1985, Matsuda s.n. 

(SHIN). Mt. Myōkō-san, between Ōtani Hut and Ikenotaira, 1,600 m, 20 July 1962, 

Konta 645 (TNS; as P. vulgaris var. macroceras). Mt. Nakano-dake, 3 August 1939, 

Okuyama 4660 (TNS). Mt. Shigekura-dake, 12 July 1963, Moriya s.n. (Tochigi Pref. 

Museum; as P. vulgaris var. macroceras). Shimizu-tōge Pass, 19 July 1886, Ōkubo s.n. 

(TI; as P. vulgaris var. macroceras); September 1888, Makino s.n. (MAK; as P. vulgaris 

var. macroceras). Mt. Yukikura-dake, 2,400-2,600 m, 13 August 1968, Yokouchi 02636 

(SHIN). Saitama: Chichibu, Ōtaki, 1 June 1967, Komiya s.n. (TNS); 4 June 1972, 

Komiya & Shibata s.n. (TNS). Chichibu, Ōtaki, Marafuri-iwa Rock, 29 May 1999, 

Shibata s.n. (TNS). Chichibu, Ōtaki, Nakatsu-kyō Gorge, 8 June 1997, Tanaka s.n. 

(Nippon Dental Univ.); 27 May 2006, Shimai s.n. (TNS); 3 June 2007, Shimai s.n. 

(Nippon Dental Univ.); 29 May 2010, Shimai s.n. (TNS); 19 May 2013, Shimai s.n. 

(TNS); 35o59.908’N 138o49.198’E, 680 m, 22 May 2016, Shimai s.n. (LE). Chichibu, 

Ōtaki, Nakatsu-gawa River, near Deai bus stop, 16 June 1996, Shibata s.n. (TNS). 

Tochigi: Mt. Nantai-san, 2 August 1921, Ogura s.n. (TI); July 1929 & 3 July 1931, leg. 

ign. s.n. (TNS; as P. ramosa); 2,450 m, 9 August 1957, Furuse 32805 (PE; as P. vulgaris 

var. macroceras); 5 July 1964, Shibusa s.n. (Tochigi Pref. Museum; as P. vulgaris var. 

macroceras); 24 July 1983, Ogura & Noguchi s.n. (Tochigi Pref. Museum; as P. vulgaris 

var. macroceras); 8 July 2001, Shibata s.n. (TNS); 8 June 2003, Shibata s.n. (TNS). N 

slope of Mt. Nantai-san, Hanage-no-nagi, below summit, 2,300 m, 22 August 2012, 

Shimai s.n. (UPS). Mt. Nikkō-Shirane-san, Daiōchi, 2,240 m, 3 August 1983, Ogura s.n. 

(Tochigi Pref. Museum; as P. vulgaris var. macroceras). Mt. Nikkō-Shirane-san, 

Goshiki-numa Pond, 2,180 m, 5 September 1984, Ogura s.n. (Tochigi Pref. Museum; as P. 
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vulgaris var. macroceras); 22 August 2003, Hasegawa s.n. (Tochigi Pref. Museum; as P. 

vulgaris var. macroceras). Tokushima: Mt. Ishidate-yama, 10 August 1959, Abe s.n. 

(TNS); 5 July 1968, Kimura s.n. (TNS; as P. vulgaris var. macroceras); 24 May 1997, 

Suzuki s.n. (Nippon Dental Univ.); 1 June 1998, Kuraoka et al. s.n. (TNS); 7 September 

2003, Naito s.n. (TNS); 1,600 m, s.d., leg. ign. s.n. (TI; as P. vulgaris). Toyama: Mt. 

Asahi-dake, 3 August 1958, Kanai s.n. (TI; as P. vulgaris var. macroceras). between Mt. 

Asahi-dake and Mt. Iburi-yama, 2,000 m, 2 August 1958, Kanai s.n. (TI). Mt. 

Dainichi-dake, 15 August 1940, Anaguchi s.n. (TI; as P. vulgaris). Mt. Kekachi-yama, 27 

August 1928, Koidzumi 55093 (TNS). between Kobo and Murodō, 13 August 1931, 

Kitamura s.n. (KYO; as P. vulgaris). Kumonotaira, 1-10 August 1945, Yamamoto s.n. 

(TNS). Kurobe, Unazuki, Mt. Asahi-dake, 28 August 1969, Satomi & Mochizuki s.n. 

(KANA; as P. vulgaris var. macroceras). Mt. Kurobegorō-dake, NW saddle, 28 July 1929, 

Hara s.n. (TI; as P. vulgaris). Mt. Mitsumatarenge-dake, in front of Mitsumata Hut, 26 

July 1927, Hara s.n. (TI; as P. vulgaris). Mt. Renge-dake, 26 July 1927, Koidzumi 14617 

(TNS). Mt. Tateyama, August 1889, Tsehonoski 2523 (LE; as P. vulgaris); August 1900, 

Matsuda s.n. (KYO; as P. vulgaris); 9 August 1924, Koidzumi 13118 (TNS); 3 August 

1948, Iwano 4563 (TUS; as P. vulgaris). Mt. Tateyama, Goshikigahara, 22 July 1932, 

Maekawa 5352 (TNS; as P. vulgaris); 18 July 1955, Okuyama 10433 (TNS; as P. 

vulgaris); 23 July 1964, Tanaka s.n. (KANA; as P. vulgaris var. macroceras); 29 July 

1974, Satomi s.n. (KANA). Mt. Tateyama, Ichinokoshi, 31 July 1961, Yamashita s.n. 

(TNS). Mt. Tateyama, between Midagahara and Kagami-ishi, 3 August 1900, Ichimura 

s.n. (KANA; right specimens as P. vulgaris). Mt. Tateyama, Midagahara Moor, near 

Tengu-goya rest hut, 36o35’N 137o35’E, 2,100-2,200 m, 28 July 1952, Kirino s.n. (VT; as 

P. vulgaris var. macroceras). Mts. Ushiro-Tateyama, between Mt. Daikoku-dake and Mt. 

Goryū-dake, 2,700 m, 8 August 1957, Murata & Shimizu 2119 (KYO). Mt. Yakushi-dake, 

3 August 1907, Hasegawa s.n. (MAK; as P. vulgaris var. macroceras); 7 August 1924, 

Koidzumi s.n. (SHIN; as P. vulgaris var. macroceras); 10 August 1924, Koidzumi 7431 

(TNS). between Mt. Yakushi-dake and Mt. Kurobe-gorō-dake, Tarobei-daira, 11 August 

1924, Koidzumi 50172 (TNS). Yamagata: Mt. Asahi-dake, 10 September 1927, Saito 

8214 (TI; as P. vulgaris). Mt. Dai-Asahi-dake, Hachi-gōme, 23 August 1931, Koidzumi 

33221 (TNS). Mt. Gassan, summit, 13 August 1931, Moriya s.n. (Tochigi Pref. Museum; 

as P. vulgaris var. macroceras). Mt. Gassan, Kyū-gōme, Daisetsujō, 18 August 1931, 

Koidzumi 32550 (TNS). Mt. Iide-san, 29 August 1931, Koidzumi 33911 (TNS). 

Okuyamadera, Hirasawa, 6 July 1960, Shiina s.n. (TUS; as P. vulgaris). between Mt. 

Torihara-yama and Mt. Ōasahi-dake (Mt. Asahi-dake), 14 August 1960, Mizushima s.n. 

(MAK; as P. vulgaris var. macroceras). Ubayu, 1,500 m, 1 July 1904, Faurie 5970 (BM; 
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as P. vulgaris). Yonezawa, Namegawa Onsen, 30 May 1959, Shimizu s.n. (TNS; as P. 

vulgaris var. macroceras). Mt. Zaō-zan, 30 July 1921, Kato 83335 (TNS); 30 July 1931, 

Kato s.n. (KANA; as P. vulgaris var. macroceras); 38o08’N 140o27’E, 1,650 m, 5 August 

1953, Charette 1221 (VT, as P. vulgaris var. macroceras). Mt. Zaō-zan, NE of Jizō-dake, 

1,700 m, 16 July 2003, Shimai s.n. (Nippon Dental Univ.). Mt. Zaō-zan, Katta-dake, 20 

July 1903, Nakahara s.n. (TI). Yamanashi: Mt. Kai-Komagatake, 9 July 1917, 

Matsushiro s.n. (KYO; as P. vulgaris var. macroceras). Yastugatake Mts., Akadake, 30 

July 1902, Hayata s.n. (SAPS; as P. vulgaris); 24 July 1976, Okawa s.n. (TNS; as P. 

vulgaris var. macroceras). Yatsugatake Mts., Kenkai-one Ridge (on Nagano border), 

around signpost “10-7”, 2,600 m, 14 July 2001, Shimai s.n. (Nippon Dental Univ.). 

RUSSIA. Kamchatka: Elizovskij District, Kronockij State Reserve, Chazhlinskoe Forest, 

between Mt. Romyn’ and Kropockim Cape, 1 km W of the cape, 20 August 1981, 

Jakubov s.n. (MHA; as P. vulgaris). between Geoygina River and Kochegochek River, 9 

August 1921, Hultén s.n. (S; as P. vulgaris). W slope of Koryaksky Volcano, 1,130 m, 8 

July1990, Nkubov s.n. (KANA; as P. vulgaris). between Koshegochek River and 

Yavinskaya River, 13 July 1909, Rubinsky 225 (LE); 13 August 1909, Rubinsky 225 (LE). 

Ozernaya, 15 July 1916, Amemiya s.n. (TI; as P. vulgaris var. macroceras); 11 August 

1930, Segawa s.n. (TI; as P. vulgaris). Ust’-Bol’shereckij District, JuKZ, Mt. Lysaja, 7 

July Shaul’skaja s.n. (MHA; as P. vulgaris). Ust’-Bol’shereckij District, JuKZ, Zhmutskij 

Pass, 4 July 1986, Shaul’skaja s.n. (MHA; as P. vulgaris). Sakhalin: Kuril Isls.: Atlasov 

Isl. (Alaid Isl.), 19 August 1926, Ito & Komori s.n. (SAPS; as P. vulgaris var. macroceras). 

Ketoy Isl. (Ketoi Isl.), Kombuzaki, 26 August 1929, Tatewaki & Takahashi s.n. (SAPS; 

as P. vulgaris var. macroceras). Ketoy Isl. (Ketoi Isl.), Todozaki, 4 September 1920, 

Tatewaki & Takahashi s.n. (SAPS; as P. vulgaris var. macroceras). Kharimkotan Isl., 

NW of isl., S of Lazurnoye Pond, 28 July 2000, Takahashi 28175 (SAPS; as P. vulgaris). 

Makanrushi Isl. (Makanru Isl.), 9 August 1928, Tatewaki s.n. (SAPS; as P. vulgaris var. 

macroceras). Onekotan Isl., Mt. Akaishi-yama, 9 July 1944, Yoshino s.n. (SAPS; as P. 

vulgaris). Onekotan Isl., Nemo Bay, 49o36.720-36.361’N 154o49.185-51.157’E, 27 July 

2000, Takahashi 28117 (SAPS; as P. vulgaris). Paramushir Isl., 18 July 1934, Ohwi & 

Yoshii 169 (KYO; as P. vulgaris); 28 July 1934, Ohwi & Yoshii 5621 (KYO; as P. 

vulgaris); 6 August 1934, Ohwi & Yoshii 6057 (KYO; as P. vulgaris). Paramushir Isl., 

Arahatazaki, 12 August 1920, Kudo s.n. (SAPS, TUS; as P. vulgaris var. macroceras). 

Paramushir Isl., Arakawa River, 10 August 1931, Okada s.n. (TNS; as P. vulgaris var. 

macroceras). Paramushir Isl., Mt. Chikurachki (Mt. Chikura-dake), 30 July 1931, 

Okada s.n. (TNS; as P. vulgaris var. macroceras). Paramushir Isl., Mt. Fussa (Mt. 

Shiriyajiri-dake), Go-gōme, 22 July 1932, Koidzumi 37539 (TNS). Paramushir Isl., 
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Kakumabetsu (presently near Shelikhovo), 26 August 1930, leg. ign. s.n. (SAPS). 

Paramushir Isl., Krasheninnikov Bay (Kujira-wan Bay), 20 August 1917, Emoto s.n. 

(TI); 21 August 1932, Koizumi s.n. (TNS). Paramushir Isl., upstream of Moyori-gawa 

River, 4 August 1942, Kojima s.n. (TNS; specimen B). Paramushir Isl., between 

Nishikawa and Atenkeshi, 13 July 1920, Kudo s.n. (SAPS; as P. vulgaris var. 

macroceras). Paramushir Isl., upstream of Ōtani-gawa Rver, 21 July 1942, Kojima s.n. 

(TNS; specimen A). Paramushir Isl., Severo-Kurilskiy, Kuzminka River, 12 July 1997, 

Barkalov s.n. (SAPS). Paramushir Isl., Vasil’yeva Bay, S of Pernatoye Lake, 50o01’N 

155o24’E, 3 August 1996, Takahashi 21,023 (SAPS). Paramushir Isl., Yotsuiwahana, 12 

July 1920, Kudo s.n. (SAPS; as P. vulgaris). Shumshu Isl. (Shumushu Isl.), August 1893, 

Endo s.n. (TMS); 24 August 1903, Yendo s.n. (SAPS, TI; as P. vulgaris var. macroceras). 

Shumshu Isl. (Shumushu Isl.), Kataoka-wan Bay, 1944-1945, Fujita s.n. (TNS). 

Shumshu Isl. (Shumushu Isl.), S of Pochtareva Cape (Kotomari), 0-80 m, 8 August 1997, 

Takahashi 23393 (SAPS; as P. vulgaris var. macroceras). Rasshua Isl. (Rashuwa Isl.), 

Mt. Chōtō-zan, 5 August 1929, Tatewaki & Takahashi s.n. (SAPS; as P. vulgaris var. 

macroceras). Rasshua Isl. (Rashuwa Isl.), Tobiishizaki, 5 August 1929, Takahashi s.n. 

(SAPS). Rasshua Isl. (Rashuwa Isl.), Yoriki-hama (47o43’N 152o58’E), to Lakes Beloye 

and Tikhoye, 0-300 m, 13 August 1995, Takahashi & Kuwahara 19,205 (SAPS; as P. 

vulgaris). Shiashkotan Isl., Zakatnaya Bay, 48o46.757-46.937’N 154o0.2115-01.493’E, 29 

July 2000, Takahashi 28240 (SAPS; as P. vulgaris). Simushir Isl., Nakadomari, 17 

August 1928, Tatewaki & Tokunaga s.n. (SAPS; as P. vulgaris var. macroceras); 25 July 

1929, Tatewaki & Takahashi s.n. (SAPS; as P. vulgaris var. macroceras). Simushir Isl., 

Okhotsk side, Nakatomari, 46o59’N 152o01’E, 0-50 m, 22 August 1995, Takahashi 

19,731 (SAPS; as P. vulgaris). Urup Isl., 1895, Kitahara s.n. (SAPS; as P. vulgaris var. 

macroceras); s.d., Matsudaira s.n. (TI; as P. vulgaris). Urup Isl., Cape Hypori, 27 July 

1946, Vorobiev 327 (LE). Urup Isl., Cape Kastrikum, 17 June 1964, Egorova 2330 (LE; 

as P. vulgaris). Urup Isl., Tetyayeva Bay, 8 August 2000, Takahashi 28615 (SAPS; as P. 

vulgaris var. macroceras). Urup. Isl., Cape Tigrovy, 14 July 1954, Egorova 2271 (LE). 

Urup Isl., Cape Van-der-Lind, near lighthouse, 26 August 1995, Tsurusaki s.n. (SAPS; 

as P. vulgaris). Urup Isl., Cape Van-der-Lind, Katayaya Bay, above abandoned road, 

45o35’N 149o25’E, 0-50 m, 26 August 1995, Takahashi 20,066 (SAPS; as P. vulgaris). 

Ushishir Isl., Ryponkicha, 50-100 m, 2 August 1997, Kuwahara s.n. (SAPS; as P. 

vulgaris var. macroceras). Sakhalin Isl.: Cape Terpeniya (Cape Kita-Shiretoko), 25 July 

1935, Sugawara 27061-27062 (SAPS; as P. vulgaris). locality not specified, s.d., Shirai 

s.n. (TNS; as P. vulgaris var. macroceras). USA. Alaska: Aleutians East Borough: 

Akutan Isl., 8 July 1934, Norberg s.n. (S); July 1935, Rudd s.n. (WTU). Alaska 
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Peninsula, Stepovak Bay, 8-19 July 1899, Palache s.n. (US; as P. vulgaris). Cold Bay, 

near tundra pond, 26 July 1952, Schofield 2429 (A; as P. vulgaris subsp. macroceras). 

King Cove, 17 July 1932, Eyerdam s.n. (S; as P. vulgaris). Popof Isl., 7-18 July 1899, 

Saunders s.n. (US); 8-19 1899, Kinchid s.n. (US); July 1899, Kincaid s.n. (S). Anchorage: 

Chugach St. Pk., margin of Eklutna Lake, 275 m, 12 July 1984, Marvin 1605 (ALA; as P. 

vulgaris var. macroceras). Ski Bowl Road, 19 July 1987, Grant 87-67 (ALA; as P. 

vulgaris). Bristol Bay Borough: King Salmon, 11 July 1952, Schofield 2137 (A; as P. 

vulgaris subsp. vulgaris). Naknek, 9 July 1946, Norberg s.n. (S; as P. vulgaris). Denali 

Borough: Healy Quad., Jumbo Dome and Marguerite Creek, 9 July 1981, Martin 81187 

(ALA; as P. vulgaris). Lignite, 20 July 1931, Anderson 1135 (ALA, S; as P. vulgaris). S of 

Wonder Lake, 11 July 1964, Kurie s.n. (S; as P. vulgaris). 1-2 mi. (ca. 1.6-3.2 km) S of 

Wonder Lake, N side of McKinley River (known locally as McKinley Bar or Big Timber), 

63o25’N 150o45’-50’W, 1,900 ft. (ca. 579 m), 5 August 1956, Viereck 1634 (S; as P. 

vulgaris). Haines Borough: Davidson Glacier, 4 July 1929, Cooper & Andrews s.n. (MU; 

as P. vulgaris). Juneau: near Juneau, Eagle River, 28 June 1940, Anderson 6382 (ALA, 

S; as P. vulgaris). Mendenhall, 8 July 1934, Anderson 1563 (ALA, S; as P. vulgaris). Mt. 

Roberts, 26 July 1925, Anderson 2A 261 (ALA; as P. vulgaris). Tongass Natl. Forest, 

Mendenhall Glacier area, 2.5 mi. (ca. 4 km) above West Glacier trailhead, 800 ft. (ca. 

244 m), 14 June 1987, Mancuso 102 (ID; as P. vulgaris). Kenai Peninsula Borough: 

Johnson Pass, 11 July 1961, Hultén s.n. (S). Kenai Fjords Natl. Park, Harris Bay, 

Crater Bay, 139 ft. (ca. 42 m), 18 July 2003, Bennett & Sturdy 03-1193 (BABY). SW of 

Portage, pass between Granite Creek and Ingram Creek, 13 August 1953, Beaman 672 

(MSC; as P. vulgaris). Seldovia Quad. Kenai Mts., bench head of Moonlight Bay, 15 June 

1983, Rice s.n. (ALA; as P. vulgaris subsp. macroceras). S side of Skilak Lake, N facing 

slope of Cottonweed Basin, 2,500 ft. (ca. 762 m), 9 August 1952, Klein 89 (ALA; as P. 

vulgaris). Ketchikan Gateway Brough: Gravina Isl., 2 June 1939, Anderson 5373 (S). 

mountain near Yes Bay, 5 July 1895, Howell s.n. (MASS; as P. vulgaris). Kodiak Island 

Borough: Afognak Isl., Kodiak Natl. Wildlife Refuge, Red Lake, NE end of lake, 

58o23’46”N 152o40’03”W, 194-200 m, 25 July 2008, Parker & Studebaker 17708 (ALA; as 

P. vulgaris). Kodiak Isl., Amara Lake, 57o19’N 154o36’W, 24 June 1962, Hultén s.n. (S). 

Kodiak Isl., Karluk, 19 July 1897, Kinkaid s.n. (S). Kodiak Isl., Olga Bay, 57o05’00”N 

154o25’00”W, 20 July 1938, Looff & Looff 478 (ALA; as P. vulgaris). Kodiak Isl., Pyramid 

Mt., 300-500 m, 17 July 1992, Parker 3804 (ALA; as P. vulgaris). Kodiak Isl., Strugeon 

River, 19 July 1899, Cole s.n. (MSC); 19 July 1899, Coville & Kearney 2262 (US; as P. 

vulgaris). Kodiak Isl., W side head of Terror Bay, 2600 ft. (ca. 793 m), 7 August 1950, 

Clark s.n. (ALA; as P. vulgaris). Lake and Peninsula Borough: Newhalen, 10 August 
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1952, Thomas N-49-52 (ALA; as P. vulgaris). Matanuska-Susitna Borough: between 

Broad Pass and Summit Lake, 1 August 2000, Komiya & Shibata s.n. (TNS). NW Arctic 

Borough: Kotzebue, 20 July 1962, Raymond & Wood 585A (ALA; as P. vulgaris). 0.5 mi. 

(ca. 0.8 km) S of Kotzebue, 9 July 1961, Manley 30 (WIS; as P. villosa). Onion Portage, 

Brooks Range, 67o06’N 158o15’W, 5 July 1967, Schweger & Schweger 51 (ALA, ARIZ; as 

P. vulgaris). Sitka: Baranof Isl., above Cold Storage Lake, 9 August 1975, Muller 720 

(WTU; as P. vulgaris). Baranof Isl., Green Lake, head of Silver Bay, 16 June 1935, Smith 

s.n. (ALA; as P. vulgaris); 25 June 1966, Harms 5284 (ALA; as P. vulgaris). Tongass Natl. 

Forest, West Chichiagof area, Large Isl., N of Baird Isl., 20 June 1979, Muller 2925 

(ALA; as P. vulgaris). Skagway: Skagway, 23 July 1934, Anderson 1600 (ALA, S; as P. 

vulgaris); 24 July 1938, leg. ign. s.n. (MU; as P. vulgaris). Valdez-Cordova Borough: 

Hawkins Isl., 18 June 1933, Smith s.n. (CHRB; as P. vulgaris). Yakutat: Icy Bay, Yahtse 

River, 59o51’45”N 141o24’00”W, 21 June 2007, Kenney et al. 31 (ALA; as P. vulgaris). 

Unrecognized Borough: Adak Isl., 1 July 1893, Townsend s.n. (US; as P. vulgaris); 3 July 

1936, Murie s.n. (S). Adak Isl., E of Betty Lake (above Finger Bay), 25 June 1966, 

Harms 5284 (ALA; as P. vulgaris). Admiralty Isl., Pybs Bay, Cannery Cove, 1937, 

Williams s.n. (ALA; as P. vulgaris). Alaid Isl., 5 July 1932, Hultén s.n. (S). Amchitka Isl., 

9 July 1932, Hultén s.n. (S); 20 August 1936, Hutchison 863 (BM; as P. vulgaris). 

Amchitka Isl., Chapel Cove, 22 July 1962, Reich s.n. (ALA; as P. vulgaris). Amchitka Isl., 

halfway between Millie’s Hat and Three-Towers, 25 June 1962, Reich & McCann s.n. 

(ALA; as P. vulgaris). Amlia Isl., 10 July 1932, Eyerdam s.n. (S); 10 July 1932, Hultén 

s.n. (BM; as P. vulgaris). Annette Isl., Metlakatla, 4 June 1899, Coville & Kearney 389 

(US; as P. vulgaris); 4 June 1899, Kinkaid s.n. (S; as P. vulgaris). Atka Isl., 1 July 1931, 

Kobayashi s.n. (TI; as P. vulgaris var. macroceras); 3 July 1932, Eyerdam s.n. (BM; as P. 

vulgaris); 5 July 1932, Eyerdam s.n. (S); ca. 200 ft. (ca. 61 m), 4 August 1945, York 

45431 (ALA; as P. vulgaris). Atka Isl., Nazan, 5 July 1929, Tatewaki & Takahashi s.n. 

(SAPS; P. vulgaris var. macroceras). Attu Isl., July 1894, Jacobs s.n. (US; as P. vulgaris); 

July 1931, Kobayashi s.n. (TI; as P. vulgaris var. macroceras). Attu Isl. area 2, 12 July 

1945, Soule 174 (ALA; as P. vulgaris). Attu Isl., Chichagof, 27 June 1929, Tatewaki 

14035 (TI; as P. vulgaris var. macroceras). Attu Isl., W of Chichagof Harbor, 50 ft. (ca. 15 

m), 28 June 1929, Tatewaki & Takahashi s.n. (SAPS; as P. vulgaris var. macroceras); 8 

July 1945, Hardy 164 (WTU). Attu Isl., East Massacre Valley, 17 August 1975, Nozaki 

s.n. (SAPS; as P. vulgaris subsp. macroceras). Attu Isl., Cape Khlebnikof, 400 ft. (ca. 122 

m), 20 July 1945, Hardy 235 (E, S, WTU). Attu Isl., Murder Point, 21 July 1975, Nozaki 

s.n. (SAPS; as P. vulgaris subsp. macroceras). Attu Isl., W side of Lake Nicholas, 250 ft. 

(ca. 76 m), 10 July 1945, Hardy 182 (WTU). Chichagof Isl., Hoonah, 17 June 1932, 
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Norberg s.n. (S; as P. vulgaris subsp. macroceras). 1.5 mi. (ca. 2.4 km) E of Cordova, Ski 

Hill Trail, 60o33’N 145o44’W, 530 ft. (ca. 162 m), 13 July 1991, Shaw s.n. (WIS). 

Donnelly Creek, 6 July 1988, Nagumo s.n. (TNS); 3 August 2000, Komiya & Shibata s.n. 

(TNS). Donnelly Creek Campsite area, Richardson Hwy, Mile 238, 26 mi. (ca. 41.8 km) S 

of Delta Junction, 63o40’N 145o55’W, 1 July 1964, Harms 2796 (ALA; as P. vulgaris). 

Elfin Cove, 7 June 1974, Calder s.n. (ARIZ; as P. vulgaris). Ellamar, 17 June 1902, 

Gorman 1530 (WTU). Evans Isl., Port San Juan, 10 July 1948, Ryerdam s.n. (S). Fort 

Greely Military Reservation, Mark Lake, 63o51.97’N 145o51.91’W, 503 m, 14 August 

1998, Duffy 98-419 (ALA; as P. vulgaris). Frederick Sound, Horn Cliffs, 6 July 1958, 

Klein s.n. (ALA; as P. vulgaris). Glacier Bay Natl. Park, Bartlett Cove, 3 mi. (ca. 4.8 km) 

on road to Gustavus from Park Hdqtrs., 11 June 1967, Hok CH-8-67-ii (ALA; as P. 

vulgaris). Glacier Bay Natl. Park, Gustavus, near airstrip, 28 May 1981, Hughes 307 

(MU; as P. vulgaris). Golovin, 17 June 1938, Anderson 3387 (ALA; as P. vulgaris). 

Hinchinbrook Isl., 28 June 1936, Norberg s.n. (S). Kanaga Isl., 7 July 1937, Steenis s.n. 

(S). Kiska Isl., 28 July 1944, York 44 178 (ALA; as P. vulgaris). Knight Isl., S side of 

Lower Herring Bay, 6 m, 23 June 1991, Lewis s.n. (ALA; as P. vulgaris). Malaspina 

Coastal Plain, Hanna Lake, 60o13.731’N 143o06.598’W, 150 m, 15 August 2001, Barker 

& Pratt s.n. (ALA; as P. vulgaris). Marsh Mt., 59o18’N 158o32’W, 1,200 ft. (ca. 366 m), 

Roberson 179 (ALA; as P. vulgaris). Marsh Mt., E end of Lake Aleknagik, Wood River 

Lakes, N of Dillingham, 59o17’N 158o32’W, 1,100 ft. (ca. 335 m), 8 August 1969, Viereck 

9017 (ALA; as P. vulgaris). Nome, July 1936, Jones s.n. (S; as P. vulgaris); 26 June 1938, 

Anderson 3655 (S; as P. vulgaris); July 1946, Heller s.n. (WTU; as P. vulgaris). 2.5 mi. 

(ca. 4 km) W of Nome, ca. 50 ft. (ca. 15 m), 11 July 1960, Shacklette 6491 (S; as P. 

vulgaris). 16 mi. (ca. 25.8 km) N of Nome, 14 July 1966, Welsh 5861 (ALA; as P. 

vulgaris). 55 mi. (ca. 88.5 km) E of Nome, just N of Bluff, between Koyana Creek and 

Daniels Creek, 64o35’N 163o45’W, 12 July 1976, French s.n. (WIS). Nome, Snake River 

and Dexter Roads, 64o30’N 165o30’W, June 1954, Heller 1087 (ALA; as P. vulgaris). 30 

mi. (ca. 48.3 km) W of Nome, Teller Road/Bob Blodgeu Hwy, 7 July 2009, Fulkerson 30 

(SRP; as P. vulgaris). Nunivak Isl., Mekoryok River bank, 50 ft. (ca. 15 m), 13 July 1929, 

Miller 154-c (ALA; as P. vulgaris). Prince of Wales Isl., Craig, 2,500 ft. (ca. 762 m), 4 July 

1939, Norberg s.n. (S). Prince of Wales Isl., One Duck mountain trail, 28 May 1995, 

Little 34 (VT). Prince William Sound, Virgin Bay, 1899, Coville & Kearney 1221 (US; as 

P. vulgaris). Richardson Hwy, Mile 250, 63o47’N 145o45’W, 25 June 1951, Cody & 

Webster 5444 (BM; as P. vulgaris subsp. vulgaris). Seward Peninsula, Fish River, 1 mi. 

(ca. 1.6 km) above of Aggie Creek, 15 July 1966, Rausch s.n. (S; as P. vulgaris). Seward 

Peninsula, mouth of Lost River, 65o27’N 167o09’W, 19 July 1972, Lenarz 79 (ALA; as P. 
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vulgaris). Seward Peninsula, Salmon Lake, 24 August 1964, Hultén s.n. (S; as P. 

vulgaris). Unalaska Isl., 8 July 1899, Coville & Kearney 1723 (US; as P. vulgaris); 17 

June 1900, Flett 1793 (WTU); 21 & 23 July 1931, Kobayashi s.n. (SAPS, TI; as P. 

vulgaris var. macroceras); 19 July 1932, Hultén s.n. (S); 18 July 1936, Hutchison 348 

(BM); s.d., Chamisso s.n. (MO; as type of P. microceras); s.d., Eschscholtz s.n. (LE, S; as 

possible type of P. microceras); s.d., Langadorff s.n. (BM; as P. vulgaris var. macroceras). 

Unalaska Isl., Dutch Harbor, canyon S of Unalaska Lake, 100-500 ft. (ca. 31-152 m), 11 

July 1967, Iwatsuki et al. 1523 (TNS; as P. alpina). 24 mi. (ca. 38.6 km) SE of Whitter, 

Eshamy, 100 ft. (ca. 31 m), 11 July 1959, Solf 32 (WTU; as P. vulgaris subsp. 

macroceras). Woronkofski Isl., 8 July 1959, Klein s.n. (ALA; as P. vulgaris). Yakobi Isl., 

Takanis Lake, ca. 475 ft. (ca. 145 m), 17 June 1957, Shacklette 3975 (S). borough not 

specified: Kenai Peninsula, 7-21 July 1933, Palmer s.n. (ALA; as P. vulgaris). California: 

Del Norte Co.: side hill on Crescent City – Medford Road, just E of auto-camp called 

“Darlingtonia”, July 1938, Lloyd s.n. (JEPS; as P. vulgaris). small stream on Old 

Crescent City Rd. (1 mi N of Gasquet), 10 August 1949, Nobs & Smith 1290 (UC; as P. 

vulgaris). Douglas Park Rd., above Smith River, ca. 50 m, W of intersection with South 

Fork Rd., 3 August 2006, Kennedy et al. 387 (MU; as P. vulgaris subsp. macroceras). 

Fort Dick, 15 March 1937, Denventer s.n. (JEPS; as P. vulgaris). French Flat (Gasquet), 

Smith River, 300 ft. (ca. 91 m), 15 April 1932, Parks & Parks 01110 (ARIZ, BM, LE, MU; 

as P. vulgaris). Gasquet, 29 July 2000, Komiya & Shibata s.n. (TNS). along River 

Northern Coast Ranges, Gasquet, 91 m, 10 May 1931, Tracy 9375 (UC; as P. vulgaris). 

Siskiyou Forest, Redwood Hwy near Gasquet, 500 ft. (ca. 152 m), 16 May 1927, 

Gablielson & Ingram 60184 (SOC; as P. vulgaris). Smith River, French Flat, 91 m, 15 

April 1932, Parks & Parks 1110 (UC; as P. vulgaris); March 1934, Parks 4834 (JEPS; as 

P. vulgaris). Smith River, Gasquet Flat, near camps, 7 April 1934, Brown 192 (A; as P. af. 

vulgaris). South Fork of Smith River, near Rock Creek, September 1940, Stuhl & Stuhl 

420 (CINC; as P. vulgaris). Montana: Flathead Co: Glacier Natl. Park, W side of Garden 

Wall, 7,600 ft. (ca. 2,316 m), 27 July 1933, Hitchcock 1939 (K; as P. vulgaris); 1,820 m, 

27 July 1954, Harvey 6100 (MONTU; as P. vulgaris). Glacier Natl. Park, Hidden Lake 

Pass, 6,690 ft. (ca. 2,039 m), 29 July 1962, Parratt 360 (BM; as P. vulgaris). Glacier Natl. 

Park, W of Logan Pass, 12 August 1962, Correll & Correll 25842 (A; as P. vulgaris). W 

side of Hidden Lake Pass, near Logan Pass, 7,100 ft. (ca. 2,164 m), 16 July 1958, 

Sammons 641 (MONTU; as P. vulgaris). Glacier Co.: Divide Mt., 13 July 1897, Williams 

2277 (MONT; as P. vulgaris). Glacier Natl. Park, ridge on E side of Garden Wall Trail, 

25 August 1971, Mooar 14,246 (MONTU; as P. vulgaris). Glacier Natl. Park, between 

Logan Pass and Hidden Lake, 15 August 1974, Cummins s.n. (ARIZ; as P. vulgaris). 
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Grinnell Falls, 5,000 ft. (ca. 1,524 m), 22 July 1948, Brant s.n. (WTU). Iceberg Lake and 

Logan Pass trail, 6,000-7,000 ft. (ca. 1,829-2,134 m), 10 & 19 July 1922, Braun s.n. 

(CINC; as P. vulgaris). N-facing slope of Mt. Jackson, ca. 1/2 mi. (ca. 0.8 km) E of 

Gunsight Pass, 6,800 ft. (ca. 2,073 m), 24 July 1984, DeBolt & Lesica 3191 (MONTU; as 

P. vulgaris). near Logan Pass, 6,300 ft. (ca. 1,920 m), 21 July 2004, Hjalmarsson 4024 

(MONT). Logan Pass, summit of Hidden Lake Trail, 2,285 m, 7 August 1951, Harvey 

4660 (MONTU; as P. vulgaris subsp. macroceras). Lunch Creek, Cirque, 2,290 m, 16 

August 1964, Pemble & Harvey 222 (MONTU; as P. vulgaris). between Mt. Pollock and 

Mt. Piegan, 6,500-7,000 ft. (ca. 1,981-2,134 m), 31 July 1961, Hemming s.n. (MONTU; 

as P. vulgaris). Waterton Valley, trail to Kootenai Lake, 1 mi. (ca. 1.6 km) from Ranger 

Sta., 31 July 1965, Mooar 1084 (MONTU; as P. vulgaris subsp. macroceras). Waterton 

Valley, Kootenai Lakes Trail, 1,300 m, 13 July 1952, Harvey 5082 (MONTU; as P. 

vulgaris subsp. macroceras). between Yellow Mt. and St Mary’s Lake, 20 June 1897, 

Williams 2278 (MONT; as P. vulgaris). Oregon: Josephine Co.: Fiddler Gluch Rd., 5 mi. 

(ca. 8.1 km) from Redwood Hwy, Sec. 30 T38S R8W, 1,500 ft. (ca. 457 m), May 1972, 

Caramella s.n. (SOC; as P. vulgaris); June 1972, Caramella s.n. (SOC; as P. vulgaris). 

O’Brien, 29 July 2000, Komiya & Shibata s.n. (TNS). 4.5 mi. (ca. 7.2 km) off Redwood 

Hwy, on Eigth Dollar Mt. Rd., 3,000 ft. (ca. 914 m), May 1972, Davis s.n. (SOC; as P. 

vulgaris); 6 May 1972, Wille s.n. (SOC; as P. vulgaris). Wallowa Co.: W of Ice Lake, 

towards Matterhorn summit, 8,200 ft. (2,499 m), 6 August 1996, Egger 834 (WTU; as P. 

vulgaris). Ice Lake, trail from Wallowa River, ca. 8,000 ft. (ca. 2,438 m), 10 July 1935, 

Jones 7497 (BM; as P. vulgaris). Washington: Chelan Co.: Mt. Ingalls, 1,500 m, 4 July 

1937, Eyerdam s.n. (S, WTU; as P. vulgaris subsp. macroceras). North Cascades Natl. 

Park, along Dagger Lake trail, ca. 0.4 mi. (ca. 0.6 km) W of Dagger Lake, 48o28.074’N 

120o39.893’W, 1,680 m, 31 June 2006, Legler 3545 (WTU; as P. vulgaris subsp. 

macroceras). North Cascades Natl. Park, ca. 2 km W of Heather Pass, E slope of Corteo 

Peak, 2,010 m, 16 August 2008, Gerace 08-100 (WTU; as P. vulgaris). Mt. Stuart, July 

1895, Elmer 1212 (P; as P. vulgaris). Clallam Co.: Mt. Angels, below Lake Angels, 19 

July 1919, Harthill s.n. (OLYM; as P. vulgaris); 4,500 ft. (ca. 1,372 m), 17 July 1931, 

Thompson 7415 (WTU). Cape Flattery, ca. 15 ft. (ca. 5 m), 23 July 1984, Tisch 2667 

(OLYM). Cape Flattery, Makah Indian Reservation, “Hole in the Wall” area, ca. 15 ft. (ca. 

5 m), 23 July 1984, Tisch 2667 (OLYM; as P. vulgaris subsp. macroceras). Deer Lake, 

3,550 ft. (ca. 1,082 m), 26 August 1921, John 5751 (A; as P. vulgaris); 3,600 ft. (ca. 1,097 

m), 9 August 1937, Meyer s.n. (BM; as P. vulgaris). Olympic Mts., August 1900, Elmer 

s.n. (P; as P. vulgaris). Olympic Natl. Park, Gladys Lake Basin, N side of lake, 5,500 ft. 

(ca. 1,676 m), 29 July 1941, Brown s.n. (OLYM, Slater Museum of Nat. Hist.; as P. 
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vulgaris). Olympic Natl. Park, Heart Lake, 4,500 ft. (ca. 1,372 m), 4 August 1935, 

Dickinson s.n. (OLYM, WTU; as P. vulgaris). Port Angels, near base of Switchback Trail 

to Mt. Angeles, 19 July 1976, Churchill 7671969 (MSC; as P. vulgaris subsp. 

macroceras). Grays Harbor Co.: near summit of Colonel Bob, 4,600 ft. (ca. 1,402 m), 9 

July 1931, Thompson 7312 (WTU). Jefferson Co.: Olympic Peninsula, Elwha Basin, 8 

August 1913, Botany Bunch s.n. (PLU; as P. vulgaris). Olympic Peninsula, Heart Lake 

(head of Duckabush River), 4 August 1935, Dickinson s.n. (WWB; as P. vulgaris). trail to 

Royal Basin, ca. 4,600 ft. (ca. 1,402 m), Buckingham 0634 (OLYM; as P. vulgaris). King 

Co.: Stevens Pass, 4,000 ft. (ca. 1,219 m), 21 August 1893, Sandberg & Leiberg 793 (LE, 

P; as P. vulgaris); 30 June 1926, Jones 1745 (WWB; as P. vulgaris). Kittitas Co.: 

Esmeralda Basin, 47o26.475’N 120o56.387’W, 1,393 m, 9 July 2006, Williams & Giblin 

06-02 (WTU; as P. vulgaris). 3 mi. (ca. 4.8 km) NE of Fish Lake, ca. 5,000 ft. (ca. 1,524 

m), 6 July 1942, Hitchcock 7980 (WTU). W base of Iron Peak, Upper North Fork 

Teanaway River, 7 August 1950, Kruckeberg s.n. (WTU). Mason Co.: Mt. Ellinor Rd. to 

Mt. Washington, 23 July 1977, 2,940 ft. (ca. 896 m), Buckingham 01348 (OLYM; as P. 

vulgaris). Okanogon Co.: Horseshoe Basin, September 1897, Elmer s.n. (VT). Pend 

Oreille Co.: Pend Oreille River, Boundary Dam, below Metaline Falls, 1,900 ft. (ca. 579 

m), 28 August 1969, Layser 1124 (WTU; as P. vulgaris). Pend Oreille River Canyon 

between Boundary Dam and Slate Creek, 5 July 1979, Althauser 79058 (WWB; as P. 

vulgaris). Pierce Co.: Rainier Natl. Park, mountain meadows, 31 July 1972, Creso s.n. 

(PLU, Slater Museum of Nat. Hist.; as P. vulgaris); 25 August 1983, Fabriani s.n. (PLU; 

as P. vulgaris). Mt. Rainier, near Comet Falls, 27 August 1932, Warren 1583 (WTU). Mt. 

Rainier, Cowlitz Park, August 1912, Tarleton s.n. (WTU). Mt. Rainier Natl. Park, 1 mi. 

(ca. 1.6 km) from Tipsoo Lake toward Hwy 410 and 123, 10 September 1975, Creso 

5-809 (PLU, Slater Museum of Nat. Hist.; as P. vulgaris). Van Trump Park, 31 July 1929, 

Heller s.n. (WTU). Skagit Co.: Mt. Baker Natioanl Forest, Mt. Higgins, 4,000 ft. (ca. 

1,219 m), 1 August 1933, Thompson 9640 (WTU). along the N shore of Monogram Lake, 

base of Teebone Ridge, 5,050 ft. (ca. 1,539 m), 14 August 1971, Taylor 3627 (WWB; as P. 

vulgaris). Snohomish Co.: Mt. Dickerman, 5,000 ft. (ca. 1,524 m), 17 July 1932, 

Thompson 8866 (WTU; as P. vulgaris). Eagle Lake, FR 6024 from Baring, 4 mi. (ca. 6.4 

km) to trailhead, 30 June 1995, Arnot 737 (WTU; as P. vulgaris). 2 mi. (ca. 3.2 km) SE of 

Monte Cristo, E slope of Columbia Peak, 1 September 1935, Broadbent s.n. (WTU). 

Whatcom Co.: Mt. Baker, Bagley Lake, 25 July 1930, Thompson 5402 (K, WTU; as P. 

vulgaris). Mt. Baker, Boulder Glacier, 22 July 1908, Curtis 630 (WTU). Mt. Baker 

snowline near Grouse Creek, 22 July 1950, Kezer et al. s.n. (WWB; as P. vulgaris). Mt. 

Baker Hwy, below Heather Meadow recreationa area, 30 July 1966, Taylor 1210 (WWB; 
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as P. vulgaris). Mt. Baker Natl. Forest, Twin Lakes, ca. 5,200 ft. (ca. 1,585 m), 31 July 

1962, Thon 165 (WWB; as P. vulgaris). Mt. Baker Natl. Forest, W bank of the lower of 

Twin Lakes, 10 August 1969, Taylor & Garlick 2473 (WWB; as P. vulgaris). North 

Cascades Natl. Park, Copper Lake, 48o55.086’N 121o27.277’W, 1,650 m, 3 August 2007, 

Hickenbottom 07-17 (WTU; as P. vulgaris).  

 

Pinguicula macrophylla Kunth 

MEXICO. Guanajuato: Minicip. Atarjea, road to La Lagunita, 2 km from Concá — La 

Florida — El Toro — Palomas — Huamichíl dirt road, 1,502 m, 23 August 2011, 

Guzmán 3395 (IEB). 38 km from Dolores, road to Guanajuato, 2,500 m, 16 August 1979, 

Kishler 769 (MEXU). Municip. Dolores Hidalgo, 5 km NE of Santa Rosa, 2,550 m, 5 July 

1992, Galván & Galván 3966 (ENCB, IEB, MEXU). Municip. Dolores Hidalgo, 7 km NE 

of Santa Rosa, 2,530 m, 11 September 1992, Galván & Galván 3979 (IEB). roadside 

between Dolores Hidalgo and Guanajuato City, 21o00’N 100o30’W, ca. 7,500 ft. (ca. 2,286 

m), July 1956, Coon 137 (A). 1.25 mi. (ca. 2 km) SE of Guanajuato, 2,350 m, 4 July 1946, 

Morley 664 (MEXU). 14.5 mi. (ca. 23.3 km) from Guanajuato to Dolores Hidalgo, 8,200 ft. 

(ca. 2,499 m), 5 July 1955, Johnston 2630 (MEXU). hills between Cd. Guanajuato and 

Santa Rosa, s.d., Humboldot & Bonpland (HOLOTYPE: P, ISOTYPE: P). Municip. 

Guanajuato, road to Dolores Hidalgo, 8 km from Santa Rosa, 2,400-2,500 m, 21 July 

1992, Díaz & García 7148 (IEB). Municip. Guanajuato, 13 km ENE of Guanajuato, 

1,350 m, 7 September 1987, Galván & Galván 2872 (ENCB, IEB, MEXU). Municip. 

Guanajuato, km 94 on road from Guanajuato to Dolores Hidalgo, 21o03.726’N 

101o13.403’W, ca. 2,525 m, 2 November 2003, Rivadavia 1802 (MEXU). Municip. 

Guanajuato, Cañada de La Virgén, 2,350 m, 7 September 1993, Pérez & Díaz 2775 (IEB, 

MEXU). Municip. Guanajuato, Presa Peralillo, 2,300 m, 8 August 1992, Zamudio & 

Murillo 6401 (IEB, MEXU). Municip. Guanajuato, Puerto de Santa Rosa, Santa Rosa de 

Lima, 2,550 m, 7 August 1992, Zamudio & Murillo 6368 (IEB, MEXU). Municip. 

Guanajuato, 5 km NE of Santa Rosa, 2,580 m, 5 September 1998, Zamudio & Murillo 

10813 (ENCB, IEB). Municip. Guanajuato, 8 km from Santa Rosa, road to Dolores 

Hidalgo, 2,400-2,500 m, 21 July 1992, Díaz & García 7148 (MEXU). Municip. 

Guanajuato, 12.5 km from Santa Rosa, road to Cañada de la Virgen, near Picones, 

21o07’46”N 101o11’18”W, 2,320 m, 9 September 2005, Carranza & Pérez 7064 (IEB). 

Municip. Juventino Rosas, 24 km NNW of Juventino Rosas, 2,250 m, 22 September 

1987, Zamudio 5681 (ENCB, IEB). Municip. Juventino Rosas, 10 km NNW of Juventino 

Rosas, 2,200 m, 4 July 1992, Galván & Galván 3927 (ENCB, IEB). Municip. Juventino 

Rosas, ca. 21 km N of Juventino Rosas, 20o46.94’N 101o01.37’W, 2,320 m, 22 July 1997, 
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Carranza 5355 (IEB). Municip. Ocampo, 10 km S of Ibarra, road to León, 2,250 m, 3 

August 1991, Rzedowski 50760 (IEB, MEXU). Municip. Ocampo, ca. 4 km S of Santa 

Barbara, 2,250-2,500 m, 7 October 1992, Carranza et al. 4329 (IEB). Municip. Ocampo, 

4-5 km S of Santa Barbara, 2,200 m, 28 July 1995, Pérez & Carranza 3159 (IEB, 

MEXU). Municip. Pénjamo, El Nacimiento, 1,900 m, 2 June 2010, Guadián 790 (IEB). 

Municip. San Diego de la Unión, ca. 6 km SSW of San Franco, 21o27’N 101oW, 2,300 m, 

23 August 1996, Carranza & Zepeda 5067 (IEB). Municip. San Felipe, Cañada Grande, 

2,490 m, 29 June 1986, Zamudio & López 4066 (ENCB, IEB). Municip. San Felipe, 5 km 

from La Ceja, road to Ibarra, 2,350 m, 12 July 2000, Carranza & Becerra 6113 (IEB). 

Municip. San Felipe Torres Mochas, road between León and San Felipe, km 30-31, 

21o19’27”N 101o32’56”W, 2,350-2,450 m, 11 August 2005, Pérez 4578 (IEB). Municip. 

San José Iturbide, 3 km E of El Zapote and 9 km from Santa Anita, El Zorrillo, Arroyo 

El Jaral, 22 September 2002, Castillos 1283 (IEB). Municip. San José Iturbide, El 

Zorillo, 20o58’14”N 100o16’26”W, 2,277 m, 4 July 2003, Solano & Gutiérrez s.n. (MEXU). 

Municip. San José Iturbide, SW of La Tinaja del Caballo, N of Cerro Prieto, 11 July 2002, 

Gutiérrez 264 (IEB). Municip. San José Iturbide, Tinaja del Caballo, 20o55’31”N 

100o22’42”W, 2,295 m, 24 July 2001, Castillos 1123 (IEB). Municip. San Luis de la Paz, 

El Chupadero, 2,000 m, 3 July 1990, Ventura & López 8209 (IEB, MEXU). Municip. San 

Luis de la Paz, ca. 6 km NE of El Vergel, way to El Realito, 21o32’49”N 100o10’30”W, 

1,500 m, 19 September 2009, Zamudio & Ramírez 14600 (IEB). Santa Rosa, El Puerto, 

2,200 m, 1 August 1994, Reyes s.n. (IEB). Municip. Victoria, Joya Fría, NW of 

Derramaderos, 2,350-2,430 m, 9 October 1992, Carranza et al. 4409 (IEB). Municip. 

Victoria, La Gotera, 2,400 m, 8 August 1990, Ventura & López 8497 (IEB). Municip. 

Victoria, 2.7 km air distance ESE of Puerto del Aire, 21o18’51”N 100o10’32”W, 2,370 m, 

16 July 2011, Carrillo-Reyes & Carranza 6374 (IEB). 15 km W of Xichú, Agua Zarca, 

1,800 m, 21 September 1989, Ventura & López 7378 (IEB, MEXU). 25 km W of Xichú, 

road to San Luis de la Paz, 2,300 m, 11 September 1987, Rzedowski 44823 (ENCB, IEB, 

MEXU). Municip. Xichú, Sierra de Xichú, Puerto del Manzanar, 2,000 m, 9 September 

1991, Ventura & López 9555 (IEB, MEXU). Querétaro: ca. 5 km SW of Apartadero, to 

San Joaquín, 20o56.93’N 99o30.13’W, 1,950 m, 29 October 2002, Zamudio 12254 (IEB). 

Municip. Arroyo Seco, 4-5 WNW of La Florida, 1,300 m, 29 July 1991, Carranza 3316 

(IEB, MEXU). Municip. Peñamillar, 1-2 km W (WSW) of Molinitos, 2,150 m, 13 July 

1993, Carranza & Pérez 4666 (IEB, MEXU). Municip. San Joaquín, road between San 

Joaquín and Corral Blanco, 2,200 m, 20 July 1990, Zamudio 7956 (ENCB, IEB, MEXU). 

San Luis Potosí: 6 mi. (ca. 9.7 km) NE of Las Cuevas, road to Zaragosa from Hwy 86 

between San Luis Potosí and Ríoverde, ca. 27.5 km ESE of San Luis Potosí, 21 July 
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1962, Molseed 29 (MEXU). Municip. Rayón, road between Cd. Valles and San Luis 

Potosí, km 38, between Nogales and Puerto Verde, Las Tortugas microwave station, 

21o51’N 99o22’W, 1,250 m, 8 August 1995, Rodoríguez 2727 (IEB). Río Verde, 21o41’24”N 

100o02’03”W, 1,580 m, 5 September 1982, Passini 19-18013 (ENCB). San Luis Potosí, 

22oN, 6,000-8,000 ft. (ca. 1,829-2,438 m), 1878, Parry & Palmer 694 (LE; as P. caudata). 

near San Luis Potosí, 18-20 August 1902, Palmer 30 (BM, LE, MEXU). Municip. San 

Nicolás Tolentino, El Leoncito, road between San Luis Potosí and Río Verde, 1,520 m, 4 

August 1995, Rodoríguez 2720 (IEB). Municip. Villa de Reyes, Bledos, 2,400-2,500 m, 26 

August 1971, Robert 869 (ENCB). 1.7 mi. (ca. 2.7 km) E of Zaragoza, km 207, ca. 7,000 ft. 

(ca. 2,134 m), 7 November 1959, Kimnach 123 (K, MEXU). Municip. Zaragoza, around 

La Salitrera, 1,900-2,100 m, 2 August 1959, Rzedowski 11324 (ENCB). Municip. 

Zaragoza, near Puerto de la Huerta, Sierra de Alvarez, 2,350 m, 3 September 1954, 

Rzedowski 4173 (ENCB); 2,300 m, 23 July 1959, Rzedowski 11281 (ENCB).   

 

Pinguicula martinezii Zamudio 

MEXICO. Querétaro: Municip. Landa de Matamoros, summit of Cerro Grande, 

21o25’57.1”N 99o08’05.1”W, 2,806 m, 31 October 2012, Zamudio et al. 16009 (IEB). 

Municip. Landa de Matamoros, near summit of Cerro Grande, 21o25’43.1”N 

99o08’01.3”W, 2,840 m, 8 September 2012, Servín 3207 (IEB). Municip. Landa de 

Matamoros, El Llano Chiquito, 21o23.18’N 99o06’W, 2,000 m, 1-2 April 1997, Zamudio & 

Carranza 10221 (IEB); 21o23’02”N 99o06’06”W, 2,050 m, 28 February 2004, Zamudio & 

Ibarra 12713 (IEB, MEXU). Municip. Landa de Matamoros, Llano Chiquito, 1,980 m, 17 

February 1989, Zamudio & Carranza 7150 (HOLOTYPE: IEB, ISOTYPES: IEB, MEXU, 

TEX). Municip. Landa de Matamoros, Puerto del Llano del Conejo, 21o24.096’N 

99o06.005’W, 2,370 m, 13 October 1999, Zamudio & Carranza 11183 (IEB).  

 

Pinguicula medusina Zamudio et Studnička 

MEXICO. Oaxaca: ca. 5 km NE of Ixtlán, Vivero Rancho Teja, ca. 2,400 m, 4 August 1981, 

Lorence et al. 3643 (MEXU; as P. heterophylla). Municip. Ixtlán, ca. 3 km N of Ixtlán, 

Rancho Vivero Teja, ca. 2,250 m, 28 July 1985, Lorence 4609 (MEXU; as P. heterophylla). 

2 km E of Ixtlan de Juárez, Vivero Rancho Teja, 7,300 ft. (ca. 2,225 m), 29 September 

1973, Hill 1801 (VT). ca. 3 km N of Juxtlahuaca, Laguna Encantada, 1,600 m, 22 

November 1998, Zamudio & Ocampo 10977 (IEB). Municip. Juxtlahuaca, ca. 3 km N 

Santiago Juxtlahuaca, Laguna Encantada, 1,650-1,700 m, 27 May 1999, Zamudio & 

Ocampo 11050 (HOLOTYPE: IEB, ISOTYPES: IEB, TEX). 5 km N of La Cumbre, Las 

Animas, Route 175, between Tuxtepec and Oaxaca, 2,350 m, 29 July 1981, Lorence & 
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García 3557 (MEXU; as P. heterophylla). ca. 9-11 km NNE of Oaxaca, base of Cerro San 

Felipe, just above San Felipe, 17o7’N 96o18’W, ca. 2,000 m, 21 August 1960, Iltis et al. 

1223 (LE; as P. heterophylla). Municip. Santiago Juxtlahuaca, next to Laguna 

Encantada, 17o21.906’N 98o01.219’W, ca. 1,680 m, 20 November 2003, Rivadavia & 

Read 1816 (MEXU). Municip. Santiago Yosondúa, Cerro Kava Ndivi, road to Yervasanta, 

16o50’37.6”N 97o35’10.3”W, 1,867 m, 7 August 2012, García-Mendoza et al. 9910 

(MEXU; as P. heterophylla). just NW of Yanhuitlan, slope below Pan-Am Highway at 

Puerto Herrera, 17o33’N 97o25’W, ca. 2,500 m, 20 August 1960, Iltis et al. 1153 (LE; as P. 

heterophylla).  

 

Pinguicula mesophytica Zamudio 

EL SALVADOR. Santa Ana: Cerro Miramundo, 2,300 m, 27 April 1958, Weberling & 

Schwanitz 606 (JE; as P. moranensis). Montaña Montecristo, 2,100 m, 22 May 1963, 

Molina & Molina 12503 (EAP). Montecristo, 2,300 m, 23 May 1963, Molina & Molina 

12601 (HOLOTYPE: F; as P. moranensis, ISOTYPES: EAP, NY, TEX). Parque Nacional 

Montecristo, Municip. Metapán, Miramundito, 1,380 m, 18 November 1993, 

Berendsohn et al. 1544 (LAGU). Parque Nacional Montecristo, near top of Miramundo, 

14o25’N 89o21’W, 2,300 m, 23 April 2001, Brendsohn 1683 (BM). GUATEMALA. 

Chimaltenango: Los Chocoyas, 2,100 m, 25 June 1947, Williams 13140 (EAP). road to 

Panajachel, between Los Idolos and Los Chocoyos, 2,400 m, 12-23 January 1966, Molina 

et al. 16202 (EAP). locality not specified, 23 May 1937, Johnston s.n. (EAP). 

Huehuetenango: ca. 10 km SE of Huehuetenango, canyon at head of Río Chixoy, 1,800 m, 

7 December 1962, Williams et al. 22511 (EAP). San Juan Ixcoy, Captzin, 3,100 m, 29 

August 2000, Véliz et al. 10120 (EAP). San Juan Ixcoy, road to Pepajau, banks or Río 

Cipres, 2,300 m, 14 August 2001, Véliz & Véliz 11,618 (EAP). Sololá: 6.7 km E of Patzun 

(Chimaltenango), 2,000 m, 21 June 1970, Harmon & Dwyer 2586 (ENCB; as P. 

moranensis). HONDURAS. Intibucá: ca. 8 km W of La Esperanza, Cascada de 

Yamaranguila, 1,800 m, 7 April 1956, Molina 6337 (A, EAP). Lempira: Montaña de 

Celaque, SE part of massif, canyon of Quebrada El Naranjo, 14o33’N 88o39’W, 

1,800-1,900 m, 24 May 1991, Davidse & Zúniga 34671 (EAP). 13 km SW of Gracias, 

Celaque Natl. Park, dry ridge along trail from Campo Naranjo to El Sucte, 14o32’N 

88o42’W, 2,730 m, 14 May 1992, Hawkins & Allan 316 (EAP). 12 km SW of Gracias, 

Montaña de Celaque, ridge overlooking Río Acajual Waterfall, 14o33’N 88o40’W, 2,550 m, 

16 May 1992, Arcy 17948 (EAP). Ocotepeque: 15 km NE of Belén Gualcho, 1,500-2,000 

m, 29 June-3 July 1976, Nelson et al. 3770 (BM, EAP). Merendón, El Portillo, 2,000 m, 

31 August 1975, Molina & Molina 30909 (EAP). 13 km NE of Nuevo Ocotepeque, 



797 
 

nuclear zone of Güisayote Biological Reserve, 14o27’N 89o04’W, 2,055 m, 24 March 1993, 

Hawkins et al. 732 (EAP). Santa Bárbara: summit of Cerro Santa Bárbara, 2,750 m, 5-6 

April 1961, Armour & Chable 6068 (EAP). MEXICO. Chiapas: 40 mi. (ca. 64.4 km) SE of 

Comitán, trail between Los Lagos and Indian Village, San Rafael, 5,200 ft. (ca. 1,585 m), 

18-24 January 1952, Carlson 2259 (EAP).  

 

Pinguicula mirandae Zamudio et Salinas 

MEXICO. Oaxaca: Municip. Santa María Ixcatlán, Río Seco to Río Santiago, 3 December 

1993, Salinas 7654 (PARATYPES: IEB, MEXU); 17o53’N 87o07’W, 1,250 m, 14 December 

1991, Salinas et al. 6733 (HOLOTYPE: MEXU, ISOTYPE: MEXU, PARATYPE: IEB). 

Municip. Tepelmeme Villa de Morelos, Mogote Ladrón, 18o07’N 97o18’W, 1,880 m, 11 

December 2001, Tenorio et al. 21660 (IEB, MEXU). Municip. Tepelmeme Villa de 

Morelos, Cerro Paraje Ladrón, to Pasto Chino and Barranca Copalillo, 18o07’N 

97o18’30”W, 1,750 m, 14 September 1994, Salinas & Cruz 7844 (MEXU).  

 

Pinguicula moctezumae Zamudio et Ortega 

MEXICO. Hidalgo: Municip. Zimapan, 2 km W of Cerro los Lirios, right margin of Río 

Moctezuma, 1,150 m, April 1994, Ortega 602 (IEB). Municip. Zimapan, Río Moctezuma, 

between Ventana No. 4 and Casa de Máquinas, 950 m, 12 January 1994, Ortega Z600 

(PARATYPE: IEB). Querétaro: Municip. Cadereyta, Cañón del Río Moctezuma, ca. 6 km 

S of Las Moras, Casa de Máquinas, 1,050 m, 3 March 1994, Pérez-Calix 2904 

(HOLOTYPE: IEB, ISOTYPES: IEB, MEXU, MICH, TEX, PARATYPE: IEB). Municip. 

Cadereyta de Montes, Cañón del Río Moctezuma, ca. 4 km S of Casa de Máquinas, 1,150 

m, 27 April 2000, Zamudio et al. 11378 (IEB, MEXU). Municip. Cadereyta de Montes, 

Cañón del Río Moctezuma, ca. 2.5 km S of Casa de Máquinas, 1,120 m, 28 April 2000, 

Zamudio et al. 11390 (IEB, MEXU). Municip. San Joaquín, Cañón del Río Moctezuma, 

ca. 5 km above Casa de Máquinas, 1,130 m, 14 June 2003, Zamudio 12358 (IEB).  

 

Pinguicula moranensis Kunth var. moranensis Kunth 

GUATEMALA. Baja Verapaz: Santa Rosa, 1,500 m, May 1882, Lehmann 1459 (BM); 

5,000 ft. (ca. 1,524 m), July 1887, von Tuerckheim s.n. (K); December 1906, von 

Türckheim s.n. (BP; as P. caudata). Chimaltenango: 7.6 km E of Patzún, 2,000 m, 21 

June 1970, Harmon & Dwyer 2586 (K). El Quiché: pine forest near Chichicastenango, 

2,045 m, 2 August 1992, Flores 864 (IEB). junction of Nebaj road with road between 

Sacapulas and Cunén, 6,700-7,300 ft. (ca. 2,042-2,225 m), 25 June-17 August 1964, 

Procher 25137 (IJ). Huehuetenango: La Libertad, Peña Blanca, 3,100 m, 19 June 2000, 
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Véliz et al. MV 9703 (MEXU). San Juan Ixcoy, Captzin, 3,200 m, 12 August 1999, Véliz 

& Morales MV 99.7144 (MEXU); 3,200 m, 18 March 2000, Véliz et al. MV 2M.7922 

(MEXU); 3,100 m, 29 August 2000, Véliz et al. MV 10120 (MEXU). San Juan Ixcoy, road 

to Pepajau, Río Cipres, 2,300 m, 14 August 2001, Véliz & Véliz MV 11618 (MEXU). 

Quetzaltenengo: Volcán Pecul, 3,100 m, 20 July 2000, Véliz & Paiz MV 2M.9207 

(MEXU). San Marcos: 1-2 km S of Caserio Tolá to Tajumulco, 3 April 1978, Téllez et al. 

554 (MEXU). Totonicapán: Hwy to Quezaltenango, km 171, 2,800 m, 20 January 1976, 

Molina et al. 31331 (EPA, MEXU). MEXICO. Chiapas: Municip. Chanal, 4.7 km E of 

Carmen Yalchuch, 16o38’24”N 92o19’09”W, 1,990 m, 16 March 1995, Mejía et al. 118 

(ENCB, MEXU). El Porvenir, Male, 3,200 m, 6-12 July 1941, Matuda 4708 (MEXU). 

Municip. Huixtán, 1.7 km SE of Chilil, Nahotic, 2,345 m, 8 May 1995, Mejía & Luna 302 

(ENCB, MEXU). Municip. Jitotol, 6.5 km N of Jitotol, road to Pichucalco, Río Hondo, 

1,700 m, 27 October 1971, Breedlove & Thorne 21418 (MEXU). Lagunas de Montebello, 

Laguna da Cañada, 16o06.361’N 91o40.367’W, 5 April 2004, Rivadavia et al. 1841 

(MEXU). Municip. La Trinitaria, Parque Nacional Lagunas de Montebello, Paso del 

Soldado, 16o17’N 91o49’W, 1,450 m, 7 August 1985, Espejo et al. 1152 (ENCB, MEXU). 

Municip. La Trinitaria, Tziscao, 16o04’45”N 91o40’15”W, 1,500 m, 17 October 1991, 

Santillán 367 (HEM). Municip. Motozintla, 15 km N of Niquivil, road to Motozintla, 20 

July 1989, Martínez & Soto 24292 (MEXU). just downslope from Navenchauc towerd 

Tuxtla Gutierrez, along Route 190, km 60 marker, 29 May 1979, Harriman 15969 (ASU). 

Ocotal, trail to Cerro Chumpipe, Tierra y Libertad, 16o12’52”N 93o43’13”W, 1,592 m, 9 

July 2006, Meléndez 1393 (HEM). Municip. Osumacinta, Parque Nacional Cañón del 

Sumidero, Mirador Libertad Cmpesina, 16o52’57.4”N 93o02’07.4”W, 1,372 m, 7 February 

2008, Espinosa 630 (MEXU). Municip. San Cristóbal de las Casas, E of San Cristóbal de 

las Casas, Hwy 190, km 89-90, 16o42.096’N 92o36.344’W, ca. 2,175 m, 5 April 2004, 

Rivadavia et al. 1840 (MEXU). Municip. San Cristóbal de las Casas, Santa Cruz, San 

Felipe, 15 November 1986, Mendez & Concepcion 9634 (MEXU). Municip. San Cristóbal 

de las Casas, road to Tenejapa, 13 December 1990, Díaz 6481 (IEB). Municip. San 

Fernando, 5 km W of San Fernando, Cañada Tzitzum, 900 m, 20 November 2005, 

Gutierrez 8 (HEM). 8 km W of San Fernando, Peña Tzitzum, 860 m, 5 May 2002, 

Evangelista 13 (HEM); 800 m, 10 November 2005, Velazquez s.n. (HEM). Siltepec, San 

Isabel Ziján (Frailesca), 2,000 m, 11 March 1945, Matuda 5238 (MEXU). Municip. 

Tenejapa, Ojo del Río Yachanal, 10 July 1982, Méndez 4421 (ENCB, MEXU). Municip. 

Tenejapa, Sumidero in Tenejapa, 6,600 ft. (ca. 2,012 m), 13 March 1965, Breedlove 

92815? (ENCB). Municip. Tenejapa, ca. 5.5 km E of Tenejapa, Tzajalchem, 16o49’30”N 

92o27’01”W, 1,700 m, 18 July 1994, Ochoa-Gaona & Luna 4519 (MEXU). Municip. 
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Tenejapa, Yochib, 4,500 ft. (ca. 1,372 m), 5 April 1966, Shilom 747 (MEXU). Unión, 

Volcán Tacaná, 1,400 m, 17-23 March 1939, Matuda 2779 (MEXU). Municip. Venustiano 

Carranza, 3 mi. (ca. 4.8 km) S of Aguacatenango, road to Pinola Las Rosas, 5,600 ft. (ca. 

1,707 m), 15 July 1966, Breedlove 14551 (MEXU). Municip. Zinacantán, Nachig, W 

slope of hill, 16o43’25”N 92o43’50”W, 2,280 m, 2 May 1995, Mejía & Luna 292 (MEXU). 

Municip. Zinacantán, trail from Zinacantán Center to Ixtapa near Vo’bits, 4,500 ft. (ca. 

1,372 m), 18 May 1966, Laughlin 942 (MEXU). Distrito Federal: Cuajimalpa, Río Hondo, 

2,400 m, 29 June 1952, Matuda 26265 (MEXU). Pedregal de San Ángel, August 1927, 

Lyonnet 711 (MEXU); 3 August 1952, Rzedowski 1432 (ENCB). near Xochitepec, Cerro 

Xochitepec, 2,350 m, 20 August 1967, Rzedowski 24262 (ENCB). Guanajuato: Municip. 

Atarjea, near Carricillo, Los Pinitos, 2,150 m, 18 April 1990, Ventura & López 7885 

(IEB). between Guanajuato and Juventino Rosas, Parador Los Robles, 2,100 m, 4 

August 1985, Kishler 1150 (MEXU). Municip. Guanajuato, Mesa de los Hernández, El 

Corral, 21o09’14.4”N 101o10’41.4”W, 2,415 m, 28 September 1997, Martínez-Cruz 672 

(MEXU). Municip. Mesa de Jesús, La Ventana, 2,000 m, 24 March 1990, Ventura & 

López 7842 (ENCB, IEB, MEXU). Municip. San José Iturbide, SW of La Tinaja del 

Caballo, N of Cerro Prieto, 11 July 2002, Gutiérrez & Gutiérrez 264 (MEXU). Municip. 

San José Iturbide, Tinaja del Caballo, 20o55’31”N 100o22’42”W, 2,295 m, 24 July 2001, 

Castillejos 1123 (MEXU). Municip. San Luis de la Paz, ca. 5 km NW of Meas de Jesús, 

2,350 m, 24 April 1997, Pérez & Carranza 3602 (IEB). Municip. San Miguel de Allende, 

Los Picachos, 23 July 1993, Hernández s.n. (IEB). Municip. Santa Catarina, ca. 20 km 

W of Xichú, Charco Zaul, road to San Luis de Paz, 2,200 m, 30 May 1996, Zamudio & 

Pérez 9786 (IEB). Municip. Victoria, 3.5 km N of La Joya Fría, road to Puerto de Palmas, 

2,250 m, 26 April 2001, Pérez & Ocampo 4144 (IEB). 10 km N of Xichú, Rincón de 

Calabazas, 1,700 m, 18 January 1989, Ventura & López 6557 (ENCB, IEB). mountain 

above Xichú, road to San Luis de la Paz, 2,150 m, 12 May 1979, Ramos & Kishler 611 

(MEXU). 12 km SW of Xichú, Santa Rosa, 1,400 m, 9 February 1989, Ventura & López 

6574 (ENCB, IEB, MEXU). Municip. Xichú, El Puerto Chiquito, 2,300 m, 23 April 1990, 

Ventura & López 8513 (ENCB, IEB, MEXU). Guerrero: Municip. Alcozauca, Cañada del 

“Mini-Yoa”, 17o26’-17o27’N 98o26’W, 1,740-1,900 m, 30 August 1989, López-Ferrari & 

Espejo 1990 (IEB). 8 km SE of Chichihualco, road to Chilpancingo, 1,350 m, 7 July 1966, 

Velázquez s.n. (ENCB). Municip. Chichihualco, 12 km E of Chichihualco, road to 

Chilpancingo, 1,600 m, 24 November 1983, Martínez & Barrie 5726 (MEXU). 6.6 mi. (ca. 

10.5 km) from Chilpancingo, road to Chilapa, ca. 1,500 m, 18 September 1961, Moore & 

Bunting 8839 (MEXU). 25 km E of Chilpancingo, or 4 km E of Tixtla, 6 December 1982, 

Rico et al. 475 (MEXU). Municip. Chilpancingo, Mazatlán, E slope of Cerro Alquitrán, 
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17o26’01”N 99o27’54”W, 2,040 m, 2 November 1968, Kruse 2215 (IEB, MEXU). Municip. 

Eduardo Neri, Cerro Ocotal, 3 km SE of Amatitlan, 17o50’50”N 99o44’19”W, 1,985 m, 30 

September 1994, Cruz & Garcia 340 (MEXU). Cerro El Ocotal, 1.95 km E of Amatitlan, 

17o51’08”N 99o44’48”W, 2,000 m, 15 September 1994, Monroy 510 (MEXU). 3.46 km S of 

Filo de Caballo, 17o37’15”N 99o50’55”W, 2,460 m, 10 August 1998, Cálonico & Pascacio 

9882 (MEXU). 10 km N of Igual, Cañón de la Mano, August 1902, Gadow & Gadow s.n. 

(BM). 5.01 km SW of La Escalera, 17o41’56”N 99o53’01”W, 2,100 m, 10 August 1998, 

Cálonico & Pascacio 9827 (MEXU). Municip. Leonardo Bravo, 2 km SW of El Miraval, 

17o43’28”N 99o44’47”W, 1,800 m, 7 December 1997, Calónico 6539 (MEXU). Municip. 

Leonardo Bravo, 1 km from Yextla, 1,895 m, 27 August 1992, Diego 6492 (ENCB). Los 

Morros, 12 km to Miraval, 17o43’35”N 99o45’05”W, 2,120 m, 28 June 1997, Calónico 3663 

(MEXU). W of Mazatlán, ca. 6.5 km from Hwy 95, El Tejocote, microwave road to Cerro 

Alquitrán, 1,600 m, 29 September 1983, Anderson 12862 (IEB). Omiltemi, 2,020 m, 3 

August 1967, Sousa 3141 (MEXU). Taxco, 23 July 1936, Abbott 156 (ENCB). 7 km NW 

of Taxco, Cruz del Rosario, road to Tetipec, 2,250 m, 4 August 1968, Rzedowski 26016 

(ENCB). 9 km from Taxco, to Tetipac, 18o35’04”N 99o37’39”W, 2,385 m, 17 November 

2006, Salazar et al. 7382 (MEXU). Municip. Taxco, road to Cerro el Huisteco, ca. 2,000 

m, 5 October 2003, Rivadavia 1787 (MEXU). Municip. Taxco, Cerro el Huisteco, 

18o35.578’N 99o36.520’W, ca. 2,350 m, 5 October 2003, Rivadavia 1789 (MEXU). Munici. 

Taxco, NW of Taxco, Parque Natural el Huisteco, 2,500 m, 25 May 1997, Carranza & 

García 5306 (IEB). Municip. Tixtla de Guerrero, La Estacada, 25 July 1997, Hernández 

170 (MEXU). 3.2 km WSW of Tototepec, 1,550 m, 18 August 1990, Calzada & Toledo 

16163 (MEXU). Hidalgo: road to Actopan, +15 km from road 105 through Puente de 

Dios, 24 August 1993, Glass et al. 7357A (IEB). Municip. Actopan, Puente de Dios, 1,650 

m, 25 May 1999, Zamudio & Ocampo 11037 (IEB). Aserradero, 3 km to Chichihualco, 

17o35’23”N 99o47’35”W, 28 October 1997, González 1544 (MEXU). 7 km N of Cardonal, 

2,300 m, 14 August 1965, González 2878 (ENCB). Municip. Cardonal, 42 km E of 

Ixmiquilpan, Barranca de Tolantongo, 28 August 1976, Medrano et al. 9564 (MEXU). 

Cholula, 1,350 m, 16 May 1966, Puig 1083 (P; as P. caudata). El Chico, July 1945, Brlin 

71 (ENCB); 7 August 1954, Medellín 82 (ENCB). El Chico, Cerro de las Ventanas, 16 

June 1957, Medellín 346 (ENCB); 2,900 m, 25 June 1967, Jímenez 95 (ENCB); 2,900 m, 

22 June 1975, Rzedowski 33279 (ENCB). El Chico, Peña del Cuervo, 2,850 m, 20 June 

1988, Hernández 146 (S). Municip. El Chico, Cortinas de la Bruja, 2,800 m, 19 July 1989, 

Hernández 384 (IEB); 2,700 m, 19 July 1989, Hernández 388 (IEB). 1 mi. (ca. 1.6 km) N 

of El Cobrecito, 6,800 ft. (ca. 2,073 m), crest of Hwy 85, 8 August 1981, Nesom 4378 

(MEXU). Municip. Epazoyucan, Peñas Largas, near Tezuantla, 2,850 m, 7 August 1983, 
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Medina & Barrios 2432 (MEXU). 13 km along to Hojuelos from Hojuelos on Hwy 85, 

near Zimapan, 20o30’N 99o14’W, 2,475 m, 31 October 1992, Gardner & Knes 5191 (E). 

Municip. Huasca, near La Cañda, 2,400 m, 1 August 1994, Galván & Galván 4242 

(ENCB). above Jacala, Hwy 85, 2,000 m, 9 December 1965, Kondo 01002 (TNS). 

Municip. Lolotla, ca. 15 km N of Molango, 22 July 1993, Glass 7293a (IEB). Barranca de 

los Mármoles, 15 August 1964, González 1263 (ENCB). ca. 22 km from Metepec to 

Tenango de Doria, 14 June 1975, Koch 75185 (MEXU). Municip. Metepec, 7 km E of 

Metepec, La Victoria, 2,450 m, 18 May 1982, Hernández 7257 (MEXU). Municip. 

Metepec, 10 km E of Metepec, to Tenango de Doria, 2,240 m, 7 August 1980, Hernández 

& Hernández 4710 (MEXU). Municip. Mineral del Chico, Parque Nacional del Chico, 

20o11.699’N 98o44.351’W, ca. 2,900 m, 27 September 2003, Rivadavia et al. 1784 

(MEXU). Municip. Mineral del Monte, 2 km WSW of Mineral del Monte (Real del 

Monte), 2,750 m, 14 June 1975, Medina 378 (IEB). Municip. Mineral del Monte, 5 km 

SE of Mineral del Monte, 2,850 m, 7 July 1989, Barquín & Zamora 749 (IEB, MEXU). 

Municip. Molango, km 115 on Hwy 105, and both before and after Molango, 6 December 

2003, Rivadavia & Read 1821 (MEXU). Real del Monte, 1946, Martínez 15062 (S). 2 km 

S of Real del Monte, Sierra de Pachuca, 7 July 1959, Beaman 2754 (ENCB). near Morán, 

1,340 m, s.d., Humboldt & Bonpland 4117 (HOLOTYPE: P, ISOTYPE: P). Municip. Real 

del Monte, Peñas Largas, 2,800 m, 17 August 1975, García 635 (ENCB, MEXU). 

Municip. Real del Monte, 2 km WSW of Real del Monte, 2,750 m, 14 June 1975, Medina 

378 (MEXU). San Miguel Regla, 8 August 1948, Miranda 4482 (MEXU). 1 km S of San 

Miguel Regla, 2,100 m, 3 August 1979, Hernández & Vázquez 3448 (MEXU). San 

Vicente, 16 August 1937, Edwards 836 (ARIZ; as P. caudata). Municip. Tenango de 

Doria, La Cruz, 20o21’N 98o14’W, 1,500 m, 21 August 1986, Hernández 21 (IEB). 

Municip. Tenango de Doria, road from Metepec to Tenango de Doria, km 20, 20o00’50”N 

98o14’36”W, 2,154 m, 4 July 2000, Torres 15831 (MEXU). Municip. Tenango de Doria, 3 

km W of Tenango de Doria, 1,780 m, 6 June 1979, Hernández 3384 (MEXU). Municip. 

Tenango de Doria, 5 km W of Tenango de Doria, to Metepec, 1,800-1,900 m, 29 March 

1980, Hernández & Hernández 4241 (MEXU). Municip. Tenango de Doria, road from 

Tenango de Doria to Metepec, 2 km S of Tenango de Doria, 1,760 m, 10 November 1985, 

Lorence & Hernández 4925 (IEB). Municip. Venados, 9 km NE of Metzauititlan, along 

ravine, 2,200 m, 3 May 1975, González et al. 7943 (MEXU). 27 mi. (ca. 43. 5 km) N of 

Zimapán, on Hwy 85, 9 December 1965, Sharp et al. 1002 (TNS). ca. 8 km N of Zimapán, 

following mining road from Zimapán to mines in Barranca de Tolimán, turn right onto a 

(currently) less well used road, ca. 5 km up this road (currently the end of the road), 

1,950 m, 11 September 1997, Donovan & Ochoterena 154 (MEXU). Municip. Zimapan, 
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between Pachuca and Jacala, km 133 on road 85, 1 km N of Morelos (Trancas), 

20o48’12.1”N 99o15’46”W, 2,039 m, 13 September 2011, Rodríguez et al. 6385 (IEB). 

Municip. Zimapan, around Verdosas, 1,800 m, 25 March 1992, Huerta 1470 (IEB). 

México: near Almoloya de Alquisiras, Plan Viejo, 20 September 1979, Ramos 19b 

(MEXU). Municip. Almoloya de Alquisiras, ca. 3 km W of Plan de Vigas, ca. 2 km E of El 

Potrero, 18o49’28”N 99o53’44”W, 2,520 m, 13 August 1989, Espejo 3822 (IEB). Municip. 

Amecameca, Agua Viva, 2,550 m, 13 July 1977, Scheinvar & León 2242 (MEXU). 

Municip. Amecameca, Salto del Agua, 2,600 m, 6 February 1977, Rzedowski 34637 

(ENCB). Municip. Amecameca, 1 km E of San Antonio, 2,500 m, 30 September 1979, 

Escalera 154 (ENCB). Municip. Amecameca, 3 km NE of Santa Isabel Chalma, 2,650 m, 

8 June 1969, Pineda 759 (ENCB). Municip. Amecameca, 1 km NE of Santo Tomás 

Atzingo, 2,450 m, 18 November 1979, Osorio 281 (MEXU). 5 km SW of Cahuacán, 7 

June 1964, González 865 (ENCB). Municip. Chalco, Col. Agricola Manuel Avila 

Camacho, 2,750 m, 11 September 1966, Rzedowski s.n. (ENCB). 6.5 mi. (ca 10.5 km) E 

of Hwy 136 at Chapingo, SE of Texcoco, 8,500 ft. (ca. 2,591 m), 20 September 1977, 

Reeves 6138 (ASU). Municip. Coatepec Harinas, Arroyo del Crucero, Loma Acuitlapilco, 

km 32, 18o55’33.6”N 99o46’47.6”W, 2,239 m, 4 October 2009, Tejero-Díez & 

Román-Carrar 5687 (MEXU). Municip. Coatepec Harinas, Cruz de los Pozitos, 

18o54’04”N 99o44’26”W, 2,420 m, 16 June 2011, Dorantes-Hernández et al. 172 (MEXU). 

Municip. Coatepec Harinas, El Salto, San José del Progreso, 18o56’13”N 99o47’55”W, 

2,269 m, 2 July 2010, Rodríguez-Sánchez et al. 199 (MEXU). between Corrona and 

Zacualpan, 2,350 m, 22 October 1975, Matuda et al. 38690 (ASU, MEXU). Municip. 

Donato Guerra, road to Llano Redondo, San Juan Xoconuxco, 19o21’37”N 100o14’47”W, 

2,680 m, 26 December 2005, Cornejo et al. 1803 (IEB, MEXU). Municip. Donato Guerra, 

1.32 km SSW of Parador turístico Macheros, Paraje La Silla, El Caplín, 19o21’18.5”N 

100o17’47”W, 2,580 m, 10 September 2014, Álvarez et al. 13992 (MEXU). Huixqilucan 

(Huizquilhuacan), 2,600 m, 22 July 1951, Matuda 21633 (MEXU). 6 mi. (ca. 9.7 km) N of 

Ixtapan, 13 July 1967, Barkley & Barkley 37 471 (A). just SW of La Comunidad, along 

Route 130 (134?), 29 July 1969, Weaver 2198 (MEXU). Parque Nacional Lagunas de 

Zempoala, 9,444 ft. (ca. 2,879 m), 2 February 1949, Mitchell 55 (MEXU); 9,700 ft. (ca. 

2,957 m), 8 February 1949, Teer 60 (MEXU); 9,812 ft. (ca. 2,991 m), 30 July 1994, Wyatt 

85 (MEXU); 10,200 ft. (ca. 3,109 m), 3 August 1999, Traylor 53 (MEXU). Municip. 

Luvianos, Nanchititla, 18o52.907’N 100o17.968’W, ca. 1,725 m, 12 October 2003, 

Rivadavia et al. 1793 (MEXU). Mexicapa (Barranca), 2,250 m, 21 August 1970, Vázquez 

2578 (MEXU). Municip. Nicolcás Romero, 1 km NW of Cahuacán, 2,600 m, 21 July 1968, 

Guzmán 67 (ENCB). Municip. Nicolcás Romero, 1 km W of Cahuacán, 2,800 m, 26 May 
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1981, Luisa 2,145 (IEB). 10 km E of Ocampo, ca. 20 km NE of Zitacuaro, top of Bosques 

de San Francisco, Michoacán border, 19o35’N 100o14’W, ca. 3,400-3,600 m, 19 July 1960, 

Iltis 296 (WIS). 3 km NE of Oxtotilpan, road to Toluca, 2,950 m, 5 September 1965, 

Rzedowski 20862 (ENCB). 1 km S of Ozumba, 2,250 m, 8 June 1952, Gold 173 (MEXU). 

Pedregal de Coatepec, Santa Marta, 19o05’N 99o23’W, 2,810 m, 26 July 1996, Vibrans 

5792 (MEXU). road N from San Felipe Los Alzati to San Cristobal, above Río San Felipe, 

2,300-2,500 m, 20-21 July 1960, Iltis et al. 329 (ENCB). top of Bosques de San Francisco, 

Michoacán border, ca. 10 km E of Ocampo (Michoacán), 19o35’N 100o14’W, 3,400-3,600 

m, 19 July 1960, Iltis 296 (ENCB). 9 km E of San Pedro Tenayac, 6 September 2002, 

Medina et al. 1260 (IEB, MEXU). Municip. San Rafael, trail near base of Iztaccihuatl, 

19o12.413’N 98o43.589’W, ca. 3,075 m, 28 September 2003, Rivadavia et al. 1786 

(MEXU). 2 km from Santa María la Ahogada (Michoacán), 20o00’37”N 100o08’52”W, 

2,420 m, 23 August 2004, Cornejo et al. 844 (MEXU). Santa María Tlalmimilolpan, 

2,800 m, 20 August 1967, Franco 33 (ENCB). Sultepec, 1 November 1970, Matuda et al. 

38083 (MEXU). 3 km N of Sultepec, 2,800 m, 5 July 1968, García 191 (ENCB). near 

Sultepec, 2,200 m, 21 September 1953, Matuda et al. 29204 (MEXU; left specimen). 

Municip. Sultepec, 1 km S of Sultepec, road to San Miguel Totolmaloya, 18o51’N 99o58’W, 

2,200 m, 27 September 1990, Espejo et al. 4230 (IEB). 51 km S of jct. of roads to 

Sultepec and Temascaltepec on Hwy 130 to Temascaltepec, slopes of Nevado de Toluca, 

19o10’N 99o58’W, 2,950 m, 5 September 1965, Roe et al. 1799 (WIS). Temascaltepec, 

Cajones, 30 July 1935, Hinton et al. 7975 (ARIZ, GBH, K, MO; as P. caudata). Municip. 

Temascaltepec, river bank near San Miguel Oxtotilpan, 2,480 m, 6 June 1932, Hinton 

843 (BM, DES; as P. caudata). Municip. Temascaltepec, 14.5 km NE of Temascaltepec on 

Hwy 130, 19o03’N 100o03’W, 1,900 m, 10 November 1985, Reisfield 1256 (WIS). 

Tenancingo, 9 September 1965, Roe & Roe 1829 (ENCB). Municip. Tepotzotlán, 6 km N 

of Santiago Cuautlalpan, Sierra de Alcaparrosa, 2,400 m, 10 June 1979, Rzedowski 

36134 (MEXU). Municip. Texcoco, 8 km E of Coatlinchán, 2,600 m, 20 July 1967, 

Rzedowski 24056 (ENCB). Municip. Texcoco, San Pablo Ixayoc, 2,500 m, 3 September 

1983, Ventura 1320 (IEB). Municip. Texcoco, Santa María, 2,800 m, 23 June 1983, 

Ventura 999 (IEB). Municip. Texcoco, Santa María Tecuanulco, 2,800 m, 16 May 1983, 

Ventura 876 (IEB). Municip. Tezcoco, Cerro Tetzcutzingo, 6 km E of Tezcoco, San Miguel 

Tlaixpan, 2,600 m, 3 July 1982, García 1619 (MEXU). Municp. Tlalmanalco, San Rafael, 

2,800 m, 10 August 1969, Mendoza 58 (ENCB). Municp. Tlalmanalco, 3 km E of San 

Rafael, 2,700 m, 27 May 1965, Rzedowski 19866 (ENCB). Municp. Tlalmanalco, 3 km S 

of San Rafael, 11 May 1975, Sousa 4593 (ENCB, MEXU). Tonatico, 1,300 m, 27 

December 1952, Matuda et al. 27757 (MEXU). Valle de Bravo, 8 August 1971, Salas s.n. 
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(ENCB). Valle de Bravo, Zitácuaro, Capulín, 2,240 m, 20 May 1938, Hinton et al. 11866 

(GBH, K; as P. caudata); 24 August 1961, Hutchison 56.573 (K). Municip. Valle de Bravo, 

Avándaro, Cerro Gordo, 19o07’25.2”N 100o06’51.7”W, 2,549 m, 7 May 2011, Ledesma 

1826 (MEXU). Municip. Valle de Bravo, Valle de Bravo, 19o13.278’W 100o7.784’W, ca. 

1,815 m, 12 October 2003, Rivadavia et al. 1792 (MEXU). Municip. Valle de Bravo, 

upstream from Cascada Velo de Novia, along left bank, 19o10.311’N 100o7.061’W, ca. 

1,935 m, 12 October 2003, Rivadavia et al. 1791 (MEXU). Municip. Villa Nicolás Romero, 

7 km from Tlazala de Fabela, road to La Presa Iturbide, 2,450 m, 28 August 1984, 

García et al. 1866 (MEXU). Zacualpan, road to Coronas, 2,150 m, 20 September 1973, 

Matuda et al. 38578 (ENCB). Zacualpan, Cerro La Corona, 2,000-2,500 m, 1 February 

1954, Matuda 30342 (ENCB). Zempoala, road to Toluca, 21 August 1968, Vázquez 2043 

(MEXU). Lagunas de Zempoala, 10,500 ft. (ca. 3,200 m), 27 August 1967, Walker 29 

(ARIZ; as P. caudata). Michoacán: Municip. Charo, Puerto Garnica, 7 October 1986, 

Díaz & Zamudio 2785 (ENCB, IEB). Municip. Contepec, Cerro Altamirano, 19o59’39”N 

100o09’38”W, 2,620 m, 22 August 2004, Cornejo et al. 759 (MEXU). Municip. Cd. 

Hidalgo, 4 km NW of Huajumbaro, road to Los Azufres, 2,300 m, 27 July 1986, Zamudio 

4172 (IEB). Municip. Contepec, Cerro Altamirano, 19o58’22”N 100o08’42”W, 2,820 m, 25 

September 2005, Ibarra & Cornejo 4943 (MEXU). Municip. Contepec, S slope of Cerro 

Altamirano, 19o57’43”N 100o08’50”W, 2,700-2,800 m, 8 September 2010, Zamudio et al. 

14884 (IEB). Municip. Contepec, Llano las Golondrinas, Cerro Altamirano, 19o58.11’N 

100o09.04’W, 2,850 m, 21 September 2001, Cornejo & Ibarra 370 (IEB, MEXU). Municip. 

Contepec, road to Santa María los Angeles and Santa María la Ahogada, km 5, 

19o59’51”N 100o09’33”W, 3,100 m, 15 September 2005, Cornejo & Salinas 1416 (MEXU). 

El Salto, Hwy 15, side of waterfalls, ca. 1,000 m, 15 December 1965, Kondo 1005 (TNS). 

ca. 17 km from Cd. Hidalgo to Morelia, 1,000 m, 15 December 1965, Kondo 01004 (TNS). 

Municip. Maravatio, 12 km from Maravatio to Contepec, Cerro Gordo, 2,600 m, 9 

August 1986, Martínez 1599 (ENCB, IEB, MEXU; as P. macrophylla). 3.2 mi. (ca. 5.2 

km) W of México-Michoacán state line, Hwy 15, 7,200 ft. (ca. 2,195 m), July 1977, 

Wieder et al. 131 (ENCB). dirt road to Mirador Atzimba (at Puerto Garnica), 1.6 mi. (ca. 

2.6 km) S of junction with Hwy 15, 4.1 mi. (ca. 6.6 km) W of Pino Gordo, 3,006 m, 17 

August 1981, Peterson 644 (MEXU). Morelia, Cerro Azul, 2,200 m, 1910, Arsène s.n. (P). 

Municip. Morelia, 4 km E of Agua Zarca, Pico Azul, 19o37’05”N 101o05’48”W, 2,400 m, 8 

September 2011, Zamudio et al. 15237 (IEB). Municip. Morelia, near San Miguel del 

Monte, 1 km W of Agua Zarca, 2,200 m, 28 July 2002, Rzedowski 53981 (IEB). Municip. 

Ocampo, 0.78 km N of Rancho Escondido, 19o35’36.5”N 100o16’25.7”W, 3,117 m, 20 

August 2014, Álvarez & Martínez 13366bis (MEXU). 11 km SSE of Queréndaro, Real de 



805 
 

Otzumatlán, 2,450 m, 24 July 1986, Rzedowski 40017 (ENCB, IEB, MEXU). Municip. 

Quiroga, Cerro el Tocús, 2,200 m, 24 July 1988, Escobedo 1531 (ENCB, IEB, MEXU). 

Municip. Quiroga, Cerro del Tzirate, 30 July 1986, López 1070 (ENCB, IEB, MEXU). 

Municip. Tlalpujahua, Cerro La Estrella, 2,600 m, 1 July 2006, Pérez-Calix 4640 

(MEXU). Municip. Tlalpujahua, Los Reyes, Cerro Peña, 2,850 m, 21 June 1986, 

Zamudio & García 3942 (IEB). Municip. Tlalpujahua, ca. 2 km SE of Tlalpujahua, 2,690 

m, 11 July 1992, Carranza 4097 (IEB, MEXU). Municip. Tlalpujahua, 1 km SE of 

Tlalpujahua, road to Tlalpujahulla, 2,550 m, 2 September 1986, Zamudio & Días-B. 

4515 (IEB). Municip. Ucareo, Las Peñas del Bellotal, 9 October 1987, Díaz 4215 (IEB; as 

P. macrophylla). Municip. Zinapécuaro, Los Adjuntas, raod between Queréndaro and 

Maravatío, 2,100 m, 21 August 1991, Díaz-Barriga et al. 6755 (IEB, MEXU). Zitacuaro, 

Cerro de los Carpinteros, 28 June 1938, Hinton et al. 11989 (K; as P. caudata). ca. 12 km 

N of Zitácuaro, above Río San Feripe gorge, road N from San Felipe Los Alzati to San 

Cristobal, ca. 19o33’N 100o23’W, 2,300-2,500 m, 20-21 July 1960, Iltis & Koeppen 329 

(WIS). Municip. Zitácuaro, W side of Cerro Cacique, 19o23’30”N 100o19’30”W, 2,600 m, 5 

August 1978, Ibarra 188 (MEXU). Municip. Zitácuaro, 1 km from Macho de Agua, road 

between Zitácuaro and Toluca, 2,650 m, 1 October 1989, Torres 13287 (IEB). Municip. 

Zitácuaro, 1 km NNE of Rincon de Ahorcados, Reserva de la Biosfera Mariposa Monarca, 

Cerro El Casique, 19o22’20”N 100o18’15”W, 2,453 m, 30 July 2014, Álvarez 13030 

(MEXU). Municip. Zitácuaro, San Miguel Chichimequillas Volcán el Molcajete, 

19o23’49.7”N 100o21’27.7”W, 2,330 m, 11 September 2007, Ledesma-Corral & 

Torres-Díaz 404 (MEXU). Morelos: Cuernavaca, Sierra de Morelos, 2,100 m, 6 July 1969, 

Hinton et al. 17164 BIS (ENCB, IEB, MEXU). Cuernavaca, Tetela del Monte, August 

1955, Lyonnet 550800046 (MEXU; as P. macrophylla). Municip. Huitzilac, Parque 

Nacional Lagunas de Zempoala, N slope of Ojo de Agua de Atexcapa, 2,760 m, 15 

November 1989, Bonilla 747 (MEXU). Lagunas de Zempoala, 3,100 m, 15 June 1958, 

Guzmán s.n. (ENCB); 3,000 m, 14 June 1964, Villamar s.n. (ENCB). Lagunas de 

Zempoala, Laguna de Ojotongo, 2,800 m, 17 July 1966, García 15 (ENCB). Parque 

Nacional Lagunas de Zempoala, 9,825 ft. (ca. 2,995 m), 29 July 1994, Quiram 25 

(MEXU). Parque Nacional Lagunas de Zempoala, Laguna No. 3, 26 July 1949, Adams 

34 (MEXU). Municip. Puente de Ixtla, El Salto, Cerro Frío, 2,020 m, 1 July 2004, 

Flores-Palacios 1005 (IEB). Sierra Tepoztlan, 2,500 m, 31 March 1940, Miranda 186 

(MEXU). Municip. Tetela del Volcan, road from San Andres Hueyapan to Tlacotepec, 

2,000 m, 10 July 1986, Reyes 1148 (MEXU). Municip. Tilzapotla, trail from El Zapote to 

Cerro Frío, 1,850-2,080 m, 2 November 1989, Espejo et al. 3863 (IEB). Nuevo León: 

Dulces Nombres, and just E of border into Tamaulipas, 24oN 99.5-100.5oW, 13 July 1948, 
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Meyer & Rogers 2762 (A, BM, UPS; as P. caudata). Municip. Zaragoza, Cuauhtémoc, ca. 

1,685 m, 6 September 1994, Hinton et al. 24322 (IEB). Oaxaca: Ayutla, 30 km NE of San 

Bartolo Albarradas, road to Totontepec, 17o00’N 96o00’W, 1,900 m, 27 July 1988, 

Campos 2029 (MEXU). ca. 15 km NE de Capulalpam, Sierra de Juárez, Llano Verde, ca. 

2,150 m, 9 April 1981, Lorence et al. 3263 (MEXU). Municip. Capulalpam de Méndez, 

500 m N of SSS, 17o19’14.8”N 96o26’40”W, 2,100 m, 18 December 2006, Juárez 2870 

(MEXU). Municip. Capulalpam de Méndez, way to Restaurante de Truchas, bank of Río 

Los Molinos, 17o19’34”N 96o26’23”W, 2,144 m, 29 January 2007, Juárez 3039 (MEXU). 5 

km S of Coixtlahuaca, Cerro Verde, 2,600-2,850 m, 7 July 1986, García et al. 2356 

(MEXU). from Road 190 to Coixtlahuaca, 2,200 m, 8 August 1985, Lorence & García 

4763 (IEB, MEXU). District Coixtlahuaca, 2 km NW of Tlacotepec, Cerro Cusarhu, 

2,250 m, 21 January 1969, Cruz 2292 (ENCB). road between Cuicatlán and Oaxaca, km 

171, 17o19’26”N 96o55’55”W, 1,911 m, 15 April 2002, Cruz-Espinosa & Martínez 423 

(MEXU). 6 km SW of Cuquila, road between Tlaxiaco and Putla, 2,000 m, 8 June 1985, 

Torres & García 6702 (MEXU). 2.5 mi. (ca. 4 km) NE of Guelatao, Hwy 175 to Tuxtepec, 

1,860 m, 16 August 1975, Davidse 9751 (K). Huajuapan de León, 23 km NW of 

Huajuapan de León, road to Cienega, km 2, 2,050 m, 19 September 1982, Téllez et al. 

5924 (IEB, MEXU). Huajuapan de León, 6 km E of Santo Domingo Yolotepec, 19 km W 

of Silacayoapilla, 2,050 m, 19 September 1982, Téllez et al. 5938 (MEXU). Municip. 

Huautla, 8 km by road NNW of Huautla (3 km by air), Puente de Fierro, 18o09’N 

96o52’W, 1,200 m, 8 January 1984, Solheim & Reisfield 1302 (WIS). Municip. Huautla, 

Sierra Mazatecas, Hwy 147, 18o08.328’N 96o51.347’W, ca. 1,290 m, 15 November 2003, 

Rivadavia 1811 (MEXU). 37 km SW of Huautla de Jiménez, 8 km SW of Plan de 

Guadalupe, 2,150 m, 19 May 1984, Torres & Villaseñor 5048 (MEXU). 3.08 km SE of 

Indpendencia, foothills of Cerro Yucucasa, 16o40’42”N 97o35’49.1”W, 5 June 2009, 

Velasco et al. 3684 (IEB). 3.35 km SE of Independencia, foothills of Cerro Yucucasa, 

16o40’33.6”N 97o35’44.3”W, 1,921 m, 5 June 2009, Velasco et al. 3767 (IEB). 2.91 km E of 

Independencia, 16o41’37.4”N 97o35’43.6’W, 5 August 2009, Velasco et al. 4136 (IEB). 

Municip. Itundujia, Corral de Piedra, 16o46’19”N 97o37’51”W, 2,528 m, 8 July 2004, 

García et al. 42 (MEXU). Municip. Ixtepeji, El Cebollal, 1,650 m, 20 July 1979, Ventura 

16386 (ARIZ, ENCB). Municip. Ixtlán, 14 km N of Ixtlán, above road to Tuxtepec, 2,550 

m, 12 June 1984, Fernández 2416 (AAU, BM, ENCB, MEXU). 4 km NE of Ixtrán de 

Juaréz, ca. 6,500 ft. (ca. 1,981 m), 16 September 1973, Hill s.n. (VT). Municip. Ixtrán de 

Juaréz, 4 km ESE of Ixtrán, road to Capulalpán, 17o19’04”N 96o26’53”W, 1,960 m, 20 

April 2001, Martínez & Ibarra 33805 (MEXU). Municip. Ixtrán de Juaréz, Sierra de 

Juárez, Hwy 175, 17o22.979’N 96o30.591’W, ca. 2,550 m, 16 November 2003, Rivadavia 
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1812 (MEXU). Municip. Juxtlahuaca, E of Santiago Naranjas, Cañada de Las Estrellas, 

1,800 m, 21 November 1998, Zamudio & Ocampo 10943 (IEB). Municip. Juxtlahuaca, 

near Yosoyuxi, Hwy 125, 17o12.319’N 97o57.791’W, 1,870 m, 20 November 2003, 

Rivadavia & Read 1817 (MEXU). Municip. Mazatlán, Soyaltitla, 18 September 1977, 

Mario et al. 8169 (MEXU). Miahuatlán, La Sirena, 2,400 m, 23 October 1995, Hinton et 

al. 26377 (GBH, Herb. Hinton in MO, IEB). Miahuatlán, 3 km S of Neverías, 2,600 m, 3 

August 1996, Hinton et al. 26694 (GBH, Herb. Hinton in MO, IEB). 15 km by road SE of 

Miahuatlán on road to Puerto Angel, 16o12’N 96o30’W, 2,400 m, 6 July 1969, Marcks & 

Marcks 1041 (WIS). Miahuatlán, above San Francisco Ozolotepec, 2,500 m, 4 June 1996, 

Hinton et al. 26609 (Herb. Hinton in MO, IEB). Miahuatlán, between San José del 

Pacífico and Xianaguilla (Cieneaguilla?), 2,475 m, 18 October 1995, Hinton et al. 26166 

(GBH, Herb. Hinton in MO, IEB). Municip. Miahuatlán de Porfirio Díaz, 17.7 km N of 

San José el Pacífio, road to Miahuatlán, 16o15’02.1”N 96o31’51.8”W, 2,180 m, 29 July 

2002, Schibli et al. 143 (MEXU). Municip. Miahuatlán de Porfirio Díaz, 18.8 km N of 

San José el Pacífio, road to Miahuatlán, 16o14’58.5”N 96o32’16.3”W, 2,110 m, 29 July 

2002, Schibli et al. 149 (MEXU). NW of Río Molinos, near border of Ixtlán, 17o19’23.4”N 

96o27’13.21”W, 2,140 m, 17 April 2003, Brito & Flora 454 (ENCB). 7 km NW of 

Nacaltepec, 2,000 m, 11 September 1987, Zamudio 5617 (ENCB, IEB, MEXU). Municip. 

Nacaltepec, ca. 7 km S of Tonaltepec, Cerro El Viente, 17o33’N 96o58’W, 2,000-2,200 m, 

26 August 1992, Salinas & Juárez 7033 (MEXU). 15 km N of Cd. Oaxaca, 3 km NE of El 

Estudiante, Santa Catarina Ixtepeji, Peña Prieta (Corral de Piedra), 2,700 m, 23 July 

1997, Acevedo 4 (MEXU). along Hwy 175 between Pochutla and Oaxaca, 0.5 km by road 

N of San José del Pacifico, 34 km by road S of Miahuatlan, 16o09’N 96o28’W, 2,470 m, 24 

June 1986, Diggs et al. 3951 (WIS). between Putla and Tlaxiaco, 4 km NE from junction 

to Tlaxiaco, 1,900 m, 10 August 1985, Torres et al. 7246 (IEB). 35 km N of Putla on road 

from Tlaxiaco at km 113, 17o05’N 97o50’W, 21 July 1965, Roe et al. 423 (LE, WIS). 

Municip. Pulta Villa de Guerrero, 1 km NW of San Isidro Chicahuaxtla, 17o11’05”N 

97o52’06”W, 2,126 m, 2 August 2001, Martínez 34401 (MEXU). Municip. San Bartolomé 

Quialana, summit of Cerro El Picacho, 2,963 m, 8 June 2013, Aragón 268 (IEB). Cerro 

San Felipe, 2,500 m, 12 September 1897, Conzatti s.n. (MEXU; right specimen). NE 

slopes of Cerro San Felipe, Hwy 175 from Juárez to Ixtlán, 2.8 km below summit at La 

Cumbre, 12 km NE of Oaxaca, 17o08’N 96o38’W, 9 July 1978, Corcoran et al. 1655 (WIS). 

upper SW slopes of Cerro San Felipe, above San Felipe, ca. 12-14 km NNW of Oaxaca, 

17o09’N 96o18’W, 2,700-3,000 m, 22 August 1960, Iltis et al. 1252 (WIS). Cerro San 

Felipe, Río Verde, 1,780 m, 28 April 1976, Sousa et al. 5651 (MEXU). Sierra de San 

Felipe, 10,400 ft. (ca. 3,170 m), September 1894, Smith s.n. (EAP; as P. caudata). 
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Municip. San Jerónimo Coatlán, 14 km W of San Jerónimo, San Mateo campsite, 1,900 

m, 24 October 1980, Hernández et al. 5184 (MEXU). Municip. San Jerónimo Coatlán, 

11.5 km SW of San Jerónimo Coatlán, 16o20’N 96o57’W, 13 August 1988, Campos & 

Cortés 2213 (MEXU). Municip. San Jerónimo Coatlán, 13.5 km SW of San Jerónimo 

Coatlán, Espuelas de San Antonio, 16o12’N 96o57’W, 1,950 m, 17 May 1988, Campos 

1829 (MEXU); 2,050 m, 27 June 1990, Toriz & Campos 937 (MEXU). San José del 

Pacífico, road to Pochutla, 12 August 1966, Ulloa & Hernández 241 (MEXU). between 

San José del Pacífico and Suchixtepec, 4 km N of Río Molino campsite, 2,600 m, 13 June 

1985, García & Torres 1612 (IEB). Municip. San Juan Bautista Cuicatlán, 33 km SE of 

Cuicatlán, road to Oaxaca, 17o35’35”N 96o56’52”W, 1,524 m, 8 January 2001, Martínez 

& Torres 33473 (MEXU). Municip. San Juan Bautista Cuicatlán, 19 km SE of 

Dominguillo, 17o35’35”N 96o56’52”W, 1,524 m, 13 April 2002, Cruz-Espinosa & Martínez 

337 (MEXU). Municip. San Juan Bautista Cuicatlán, San Juan Coyula, 17o54’15”N 

96o54’25.7”W, 1,736 m, 18 March 2006, Cruz et al. 3037 (MEXU). Municip. San Juan 

Mixtepec, 16o18’08”N 96o18’04”W, 2,240 m, 10 October 1996, Hunn OAX-235 (MEXU). 

Municip. San Juan Mixtepec, 2.5 km SSW of town, 16o19’05”N 96o18’07”W, 2,300 m, 7 

September 1996, Hunn OAX-127 (MEXU). Municip. San Juan Mixtepec, ca. 5 km SW of 

town, 16o20’08”N 96o19’09”W, 2,450 m, 23 June 1997, Hunn OAX-1271 (MEXU). 

Municip. San Juan Mixtepec, 12 km N of San Juan Mixtepec, Antigua Cañada, 1,850 m, 

17 March 1989, Reyes 1475 (MEXU). Municip. San Juan Mixtepec, 12 km NW of San 

Juan Mixtepec, Río Mixteco, road to Pueblo Viejo, 17o22’N 97o51’W, 1,700 m, 7 July 1988, 

Reyes 253 (MEXU). road between San Juan Suchixtepec and Huatulco, 16o03’37”N 

96o30’18”W, 12 September 2012, Bourg et al. 14 (IEB). Municip. San Miguel Aloapan, 

San Juan del Estado, Aserradero de Aloapan, 17o20’56”N 96o45’00”W, 2,480 m, 8 August 

1999, Salas et al. 2123 (MEXU). Municip. San Miguel Chimalapa, 37 km air distance N 

of San Pedro Tapanatepec, 1 km from Benito Juárez, Río Portamonedas, 16o42’N 

94o08’W, 1,000 m, 13 September 1985, Maya 2174 (MEXU). ca. 4 km S of San Miguel 

Huautla, El Boquerón, 17o43’N 97o10’W, 2,100-2,200 m, 30 March 1991, Salinas & 

Martínez 5989 (MEXU). San Miguel Suchixtepec, 21 September 1965, Puig 425 (P). 10 

km SSW of San Miguel Suchixtepec, 2,200 m, 22 September 1965, Rzedowski 21101a 

(ENCB). 2 mi. (ca. 3.2 km) S of San Miguel Suchixtepec, 2,290 m, 16 July 1968, 

Anderson & Anderson 4789 (ENCB). 1.9 mi. (ca. 3.1 km) SW of San Miguel Suchixtepec, 

along Hwy 175, 2,200 m, 21 July 1976, Stevens et al. 2488 (ENCB). Municip. San 

Miguel Suchixtepec, San Miguel Suchixtepec, Reserva Ecológica, 2,500 m, 2 July 2013, 

Hernández et al. 2013 (MEXU). Municip. San Miguel Tlacotepec, 4 km from San Miguel 

Tlacotepec, junction to Carrisal, 17o25’N 98o00’W, 1,460 m, 17 January 1995, Calzada 



809 
 

19682 (MEXU). near San Pablo Ayutla, Cerro Zempoaltépetl, 19-27 February 1937, 

Alexander 2736 (K). Municip. San Pedro El Alto, 3 km SE of La Cofradía, road to San 

Vicente Lachixio, 16o44’05”N 97o05’12”W, 2,575 m, 16 September 2000, Mendoza & 

Solano 6998 (MEXU). Municip. San Pedro El Alto, 7 km W of San Vicente Lachixio, road 

to El Tlacuache, 16o44’17”N 97o04’24”W, 2,000 m, 13 July 2001, García-Mendoza et al. 

7180 (MEXU). Municip. San Pedro Jaltepetongo, 6 km from Santa María Almoloyas, 

road to Tierra Colorada, 17o37’33”N 97o02’08”W, 2,120 m, 15 April 2002, Medina et al. 

1021 (IEB). 5.5 km ahead from San Pedro Jocotipac, road to Nduayaco, 17o45’N 97o06’W, 

2,400 m, 20 August 1987, Salinas et al. 4367 (IEB, MEXU). trail between San Pedro 

Nolasco and Llano Verde, ca. 17o18’N 96o25’W, 2,000-2,200 m, 22 July 1973, McPherson 

811 (ENCB). 5 km N of San Pedro Nopala, Cerro Pericón, 2,000 m, 6 July 1986, García 

et al. 2331 (MEXU); 2,450 m, 7 May 1990, Salinas et al. 5441 (MEXU). NW of San Pedro 

Nopala, Cerro Pericón, 17o49’00”N 97o32’00”W, 2,320 m, 6 July 1986, Tenorío et al. 

11615 (MEXU). Municip. San Pedro Nopala, Cerro La Manzanilla, E of Yosocuno, 

17o51’N 97o33’W, 2,802 m, 26 July 2001, Tenorio 20297 (IEB). Municip. San Pedro 

Nopala, Las Honduras, between El Cerro Oroije and El Viborón, 2,520 m, 20 March 

1996, García & De la Rosa 6163 (MEXU). Municip. San Pedro Nopala, 8 km N of San 

Pedro Nopala, S slope of Cerro Malintzin, 17o50’32”N 97o33’00”W, 2,500 m, 10 

September 1998, García et al. 6693 (MEXU). Municip. San Pedro y San Pablo Ayutla, 

road from Mitla to Tlahuitoltepec, km 48, 17o00.476’N 96o07.008’W, 1,885 m, 9 April 

2004, Rivadavia et al. 1843 (MEXU). Municip. San Pedro y San Pablo Ayutla, 1 km from 

San Pedro y San Pablo Ayutla, 5 March 2005, Cruz 2548 (MEXU). Municip. San 

Sebastián Tecomoxtlahuaca, Sabino Solo, road between San Sebastián Tecomoxtlahuaca 

and San Martín Duraznos, 17o19’N 98o03’W, 1,595 m, 18 November 1995, Calzada 

20432 (MEXU). Municip. San Sebastián Tecomoxtlahuaca, Sabino Solo, 4.5 km from 

San Sebastián Tecomoxtlahuaca to San Martín Duraznos, 17o19’30.20”N 98o03’28.70”W, 

1,595 m, 9 March 1997, Ismael 21795 (MEXU). Santa Catarina Ixtepeji, La Cumbre, 

“Peña Prieta (Corral de Piedra)”, 2,700 m, 27 July 1996, Acevedo 16 (MEXU). Municip. 

Santa Catarina Ixtepeji, ecoturist campsite of Santa Catarina Ixtepeji, 17o11’37”N 

96o38’23”W, 2,900 m, 11 March 2001, Martínez et al. 33691 (MEXU). Municip. Santa 

Catarina Ixtepeji, Tierra Colorada, 17o08’12”N 96o38’00”W, 2,215 m, 19 April 2001, 

Martínez & Ibarra 33767 (MEXU). Municip. Santa Catarina Zapoquila, SW of 

Guadalupe Membrillos, Cerro Yolotepec, 2,600 m, 4 May 1992, Tenorio 18275 (ARIZ, 

MEXU). Municip. Santa Catarina Zapoquila, N of Membrillos, Cerro Chicamole, 2,730 

m, 14 May 1986, Tenorio & Romero 11238 (MEXU). Municip. Santa Catarina Zapoquila, 

S of Membrillos, Portezuelo Majada Grande, 18o03’00”N 97o32’00”W, 9 November 1986, 
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Tenorio & Frame 12382 (MEXU). Municip. Santa Cruz Itundujia, 1 km air distance N of 

Santa Cruz Itundujia, 16o53’08.4”N 97o39’35.3”W, 2,366 m, 9 August 2007, Velasco et al. 

2356 (MEXU). Municip. Santa María Yavesía, 1.1 km SSE of Santa María Yavesía, 

17o13’40”N 96o25’33”W, 2,000 m, 9 March 2001, Martínez et al. 33673 (MEXU). Municip. 

Santa María Yavesía, 5 km S of Santa María Yavesía, 17o12’28”N 96o25’58”W, 2,370 m, 

20 April 2001, Martínez & Ibarra 33798 (MEXU). Municip. Santa María Yavesía, 3.4 km 

N of Santa María Yavesía, road to Ixtlán, 17o15’25”N 96o25’55”W, 20 April 2001, 

Martínez 33804 (MEXU). Municip. Santa María Yucuhiti, 17o01.364’N 97o46.637’W, ca. 

2,270 m, 20 November 2003, Rivadavia & Read 1818 (MEXU); 10 April 2004, Rivadavia 

et al. 1844 (MEXU). Municip. Santiago Apoala, 1 km W of Apoala, 17o38’38”N 

97o08’50”W, 1,920 m, García-Mendosa et al. 7137S (MEXU). Municip. Santiago Apoala, 

Cañón del Río Apoala, 17o38’47”N 97o08’40”W, 2,000 m, 14 June 2002, Medina et al. 

1148 (IEB). 7 km W of Santiago Clavellina, to San Antonio Huitepec, 18 September 

1982, Torres & Cedillo 1296 (MEXU). Municip. Santiago Nacaltepec, 15 km from 

Domingullo, road to Telixtlahuaca, 17o35’36”N 96o56’52”W, 1,500 m, 12 April 2008, 

Espejo et al. 7094 (IEB). Municip. Santiago Nacaltepec, El Capulin, Oaxaca – Potencia 

power line tower 322, 17o32’02.6”N 96o57’05”W, 1,971 m, 29 October 2004, 

Cruz-Espinosa & Juárez 1630 (MEXU). Santiago Textitlán, Llano Tabla, 16o41’23.2”N 

97o14’58.6”W, 1,836 m, 20 June 2006, Zarate 61 (IEB). Municip. Santiago Textitlán, Río 

Aguacate, 16o41’55.6”N 97o15’23”W, 1,955 m, 22 September 2006, Zarate 576 (IEB). 

Municip. Santiago Textitlán, Banco de Arean, 16o45’58.6”N 97o16’44.2”W, 2,300 m, 18 

July 2006, Sánchez et al. 1759 (IEB). Municip. Santiago Textitlán, below Cerro Colmillo, 

16o44’07”N 97o21’43.4”W, 1,535 m, 28 August 2006, Trujillo 359 (IEB). Municip. 

Santiago Textitlán, El Briche, 16o41’13.5”N 97o15’54.7”W, 1,855 m, 4 August 2006, 

Trujillo 183 (IEB). Municip. Santiago Textitlán, Río Humo, Llano Anona, 16o43’08.8”N 

97o14’44.6”W, 2,196 m, 15 August 2006, Nava et al. 1598 (IEB). Municip. Santiago 

Textitlán, La Cieneguilla, trail to Lachixao, 16o44’50.4”N 97o12’52.8”W, 1,910 m, 31 July 

2006, Trujillo 211 (IEB). Municip. Santiago Textitlán, La Cueva, 16o45’11.5”N 

97o12’44.8”W, 2,148 m, 7 September 2006, Zarate 457 (IEB). Municip. Santiago 

Textitlán, La Mina de Chaneque Verde, 16o45’12.7”N 97o15’01.6”W, 2,486 m, 11 August 

2006, Trujillo 240 (IEB). Municip. Santiago Textitlán, Barranca del Llano Lumbre, 

16o41’08”N 97o15’31”W, 1,728 m, 15 September 2006, Trujillo 483 (IEB). Municip. 

Santiago Textitlán, Pueblo Viejo, 16o41’24.6”N 97o14’14.5”W, 2,148 m, 5 September 2006, 

Trujillo 420 (IEB). Municip. Santiago Textitlán, 2.9 km before Santiago Textitlán, way 

to Zaniza, 16o40’52.8”N 97o13’39.1”W, 2,040 m, 17 July 2006, Sánchez et al. 1645 (IEB). 

Municip. Santiago Textitlán, Santiago Yosondúa, road to El Alacrán, 16o55’17.7”N 
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97o34’39.7”W, 2,444 m, 12 October 2006, Mendoza 544 (IEB). Municip. Santiago 

Textitlán, Temascal, 16o39’30”N 97o16’38.4”W, 2,096 m, 10 September 2006, Trujillo 430 

(IEB). Municip. Santiago Textitlán, S of Tierra y Libertad, road to Zaniza, 16o39’53.3”N 

97o16’30.6”W, 1,830 m, 15 November 2006, Salas et al. 6073 (IEB). Municip. Santiago 

Textitlán, 2.5 km S of Tierra y Libertad, to Zaniza, 16o39’58.6”N 97o15’59.8”W, 1,640 m, 

15 November 2006, Salas et al. 6065 (IEB). Municip. Santiago Textitlán, Río Tigre, 

16o43’13.5”N 97o15’54.4”W, 1,991 m, 20 September 2006, Trujillo 538 (IEB). Municip. 

Santiago Textitlán, Trampa de León, trail to Río Tenate, 16o44’03.5”N 97o17’13.1”W, 

2,444 m, 24 October 2006, Jacob 870 (IEB). Municip. Santiago Textitlán, Chorro de 

Venado, 16o41’31.3”N 97o19’59.3”W, 1,240 m, 16 November 2006, Jacob 1013 (IEB). 

Municip. Santiago Textitlán, Yerba Buena, trail to Lachixao, 16o45’04”N 97o13’02.8”W, 

2,440 m, 31 July 2006, Zarate 155 (IEB). Municip. Santiago Textitlán, Zacate Amarillo, 

16o41’07.6”N 97o17’39.7”W, 1,985 m, 19 July 2006, Jacob 144 (IEB). Municip. Santiago 

Yosondúa, N slope of waterfall, 16o50’42.4”N 97o34’43.2”W, 1,935 m, 6 August 2012, 

García-Mendoza et al. 9891 (MEXU). Municip. Santiago Yosondúa, road to El Alacrán, 

16o55’17.7”N 97o34’39.7”W, 2,444 m, 12 Ocotober 2006, Mendoza 544 (IEB). Municip. 

Santiago Yosondúa, Imperio Yosondúa, 16o55.05”N 97o37’37.2”W, 2,317 m, 6 June 2006, 

Mendoza 330 (IEB). Municip. Santo Domingo Tonolá, 3 km NE of Tonolá, Huajuapan, 

Puente Morelos, Presa el Boqueron, 1,255 m, 9 December 1992, Campos et al. 4917 

(ARIZ, MEXU, MSC). Municip. Santo Domingo Yanhuitlán, Yucuyuno, El Tejocote, 

17o32’53”N 97o23’46.1”W, 2,662 m, 26 June 2012, Ibarra et al. 015 (MEXU). Municip. 

Santo Reyes Tepejillo, 4 km from Santo Reyes Tepejillo, old path to Río Boquerón and 

San Miguel Tlacotepec, 17o26’59.10”N 97o57’05.90”W, 1,350 m, 18 June 1997, Ismael 

21954 (MEXU). 12.5 mi. (ca. 20.1 km) SW of Sola de Vega, Hwy 131, 27 July 1971, 

Stevens 1350 (ENCB). 8 mi. (ca. 12.9 km) SW of Sola de Vega, along the road to Puerto 

Escondido, 1,910 m, 14 August 1975, Davidse & Davidse 9671 (K). 3 mi. (ca. 4.8 km) S of 

Suchixtepec, ca. 16o02’N 96o30’W, 7,700 ft. (ca. 2,347 m), 14 July 1972, Webster et al. 

17381 (A, MEXU). 3 km SW of Tamazulapán, road to Chilapa, 2,330 m, 8 August 1981, 

Garcia & Lorence 713 (IEB, MEXU). 6 km W of Tamazulapán, road to Chilapa, 2,330 m, 

5 July 1986, García et al. 2297 (MEXU). 24 km N of Tamazulapán, Cerro Pericón, road 

to San Pedro Nopala, 2,370 m, 11 April 1987, Torres et al. 9566 (MEXU). Municip. 

Tamazulapán, NW of San Pedro Nopala, Cerro Pericón, 2,460-2,660 m, 1 June 1985, 

Tenorio 8956 (MEXU). ca. 6 km E of Tejupan, road to Suchixtlahuaca, 17o40’N 97o25’W, 

2,300 m, 8 September 1990, Salinas et al. 5621 (MEXU). Municip. Tejupan, 1.5 km form 

junction to Monte Verde, 17o41’14.2”N 97o24’09.8”W, 2,250 m, 30 June 2003, Ismael 

24095 (MEXU). Municip. Tejupan, 15 km SW of Suchixtlahuaca, road to Tejupan, 
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17o41’52”N 97o26’W, 2,200 m, García-Mendoza 7533 (MEXU). 41 km N of Telixtlahuaca, 

7 November 1980, Téllez & Simmone 4122 (MEXU). 32 km N of Telixtlahuaca, 56 km S 

of Cuicatlán, 2,080 m, March 1989, Salinas et al. 5118 (MEXU). road between 

Telixtlahuaca and Tomellin, 2 km N of Cieneguillas, El Moral, 17 March 1980, 

Leuenberger & Schiers 2756 (MEXU). Municip. Tenango, 4 km N of San Miguel 

Tenango, 16o19’N 95o35’W, 5 May 1988, Martinez 1400 (IEB, MEXU). ca. 30 km from 

Teotitlán, way to Huautla, 13 July 1970, Osada s.n. (TNS). Teotitlán, Vigastepec, 20.2 

km from the road between Teotitlán and Huautla, La Cruz, 1,880 m, 6 September 1993, 

Salinas 7428 (K). 21.2 km W of Teotitlán del Camino, 1,940 m, 19 October 1985, 

Bartholomew et al. 3152 (PE; as P. macrophylla). 16.8-25.6 km by road from Teotitlán 

del Camino, Huautla de Jiménez, 2,050-2,200 m, 11-12 July 1968, Anderson & 

Anderson 4677 (ENCB). 27.1 mi. (ca. 43.6 km) E of Teotitlán del Camino, along gravel 

road to Huautla de Jimenez, 30 July 1981, Utley & Utley 6622 (MEXU). 24 km NE of 

Teotitlán del Camino, road between Teotitlán and Huautla, 18 July 1982, Cedillo et al. 

1631 (IEB, MEXU). Municip. Teotitlán del Camino, 25 km W of Huautla, road between 

Huautla and Teotitlán, 19 July 1985, Cortés 47 (MEXU). between Tuxtepec and Oaxaca, 

km 194.5, 2,340 m, 18 May 1980, Greenwood 975 (K). 49 km from Textlahuaca, road to 

Dominguillo, “El Mirador”, 10 February 1966, Moya 01009 (TNS). Municip. Tlapiltepec, 

3.5 km SSW of Magdalena Jicotlán, Cerro Nate, 2,450 m, 4 August 1968, Cisneron 2036 

(ENCB). 60 km WSW of Tlaxiaco, 17o11’07”N 97o53’00”W, 2,000 m, 10 August 2007, 

Martínez et al. 39519 (MEXU). 12 km by road S of Tlaxiaco along road to Putla, 17o15’N 

97o40’W, 1,500 m, 21 July 1965, Roe et al. 394 (ENCB, LE, WIS). E of Tonalá, 14 

November 1980, Greenwood 1013 (K). near Tonalá, Cañón de Tonalá, 1,350 m, 4 July 

1977, Rzedowski 34913 (ENCB, IEB). Municip. Tonalá, Cañón El Boquerón, Hwy 125, 

ca. 1,350 m, 11 April 2004, Rivadavia et al. 1847 (MEXU). 3 km E of Vigastepec, road 

between Teotitlán and Huautla, 18o11’N 97o00’W, 1,880 m, 6 September 1993, 

Ramírez-Roa et al. 31 (MEXU). Municip. Yolomecatl, 3.9 km from Yolomecatl, road to 

Nicananduta, 17o29’07.7”N 97o36’49.6”W, 2,150 m, 10 April 2003, Ismael 23888 (MEXU). 

Municip. Yolox, 5 km W of Yolox, along national road, 1,700 m, 26 March 1981, Martin 

458 (MEXU). 12 km W of Zaachila, road from Zaachila to San Antonio, 2,930 m, 15 May 

1982, Rico et al. 348 (MEXU). Puebla: Municip. Atzalan, Hwy 131 between Tlapacoyan 

and Atzalan, 19o49.122’N 97o13.429’W, ca. 1,350 m, 20 March 2004, Rivadavia 1837 

(MEXU). Municip. Azumbilla, 6.5 km NE of Azumbilla, road to Orizaba, 18o41’N 

97o21’W, 2,663 m, 4 March 2001, Tenorio 19981 (IEB). Barranca Chacone, 18o32’N 

97o35’W, 2,000 m, 25 June 2013, Medina & Martínez 5679 (MEXU). Municip. Chapulco, 

5 km SE of Azumbilla, road to Vícente Guerrero, 20 September 1990, Sanchez-Ken 284 
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(MEXU). Municip. Cholula, E of San Pedro Yancuictlalpan, Cerro Teoton, 2,450-2,600 m, 

12 October 1987, Tlapa & Ubierna 871 (MEXU). Municip. Cholula, W of San Pedro 

Yancuictlalpan, Tlamililolpa, 2,450-2,510 m, 24 October 1987, Tlapa & Ubierna 1095 

(MEXU). Municip. Cholula, S of Xalitzintla, 2,580-2,650 m, 12 August 1987, Tlapa & 

Ubierna 135 (MEXU). Municip. Cholula, NW of Xalitzintla, 2,580-3,040 m, 24 August 

1987, Tlapa & Ubierna 301 (MEXU). above Coxcatlan, between Pala and top of Cerro 

Chichiltepec, ca. 2,000-2,500 m, 17 July 1961, Smith et al. 3834 (MEXU). Municip. 

Cuauhtinchán, N of Cuauhtinchán, 18o58’30”N 98o01’W, 2,400 m, 5 June 1986, Lazcano 

134 (IEB). Parque Estatal Flor del Bosque, 19o01’40”N 98o06’50”W, 2,320 m, 12 May 

1994, Martínez 210 (MEXU); 19o01’35”N 98o06’50”W, 2,340 m, 28 June 1994, Martínez 

337 (MEXU); 19o01’N 98o06’05”W, 2,300 m, 30 August 1994, Martínez 412 (MEXU). 

Municip. Honey, road between Honey and Pahuatlán, km 10, aroud hydropower station 

“La Trinidad”, 1,750 m, 14 August 1987, Ishiki 1807 (IEB). Municip. Huauchinango, 2.8 

km SE of Xilocuautla, 20o07’01”N 98o00’53”W, 1,948 m, 19 September 2007, Contreras 

9035 (MEXU). Municip. Quimixtlan, 4 km before Patlanalan, 1,750 m, 20 May 1982, 

Chazaro 2420 (ENCB, MEXU). Municip. San Nicolas de los Ranchos, San Pedro 

Yancuictlalpan, NW of Cañada Grande, 19o05’25”N 98o29’30”W, 2,460 m, 12 August 

1988, Tlapa & Ubierna 2135 (IEB). Municip. San Nicolás de los Ranchos, Santiago 

Xalitzintla, 19o04’45”N 98o31’W, 12 August 1987, Tlapa & Ubierna 135 (IEB); 19o05’N 

98o28’W, 2,530 m, 15 February 1988, Tenorio 15124 (MEXU). 4 km NE of Tecamachalco, 

1 May 1980, González 911 (MEXU). Municip. Tecamachalco, El Ocotal, 2,310 m, 11 July 

1972, Ventura 5717 (ARIZ, ENCB). Municip. Tecamachalco, mountain E of 

Tecamachalco, 18o52’00”N 97o41’00”W, 23 July 1987, Tenorio & Romero 14170 (MEXU). 

Municip. Tehuacán, Cuesta Colorada, road between Puebla and Oaxaca, km 20, 18o38’N 

97o27’W, 2,600 m, Valiente et al. 1118 (MEXU). Tepeaca, 24 July 1955, leg. ign. s.n. 

(ENCB). Tepetzintla, W of Tepetzintla, Cerro Chiquinahuimazatl, 19o58’N 97o50’W, 

2,500 m, 1 July 1987 Campos et al. 485 (MEXU); 1 July 1987, Tenorio et al. 13841 

(MEXU). Municip. Tetela de Ocampo, 9 km E of Tetela, 2,000 m, 30 June 1987, Toriz et 

al. 523 (MEXU). Municip. Tetela de Ocampo, 9 km S of Tetela, 2,000 m, 30 June 1987, 

Tenorio et al. 13759 (MEXU). 7 mi. (ca. 11.3 km) S of Teziutlán, ca. 7,000 ft. (ca. 2,134 m), 

27 June 1965, Maxwell 101 (K). Municip. Teziutlán, Las Coles, 2,000 m, 22 May 1981, 

Ventura 18486 (ENCB, IEB, MEXU). Municip. Tlatlauquitepec, Cerrito de Guadalupe, 

1,650 m, Ventura 22090 (IEB, MEXU). Municip. Tuzamapan de Galeana, 4 km NW of 

Tuzamapan, 470 m, 21 June 1986, García-Pérez 2237 (IEB). Municip. Zautla, Santa 

Cruz, 2,100 m, 7 August 1986, Ventura 22276 (IEB, MEXU). Querétaro: Municip. 

Arroyo Seco, La Florida, dirt road off Hwy 69, Conca to La Florida, 21o25.602’N 
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99o43.600’W, ca. 1,350 m, 26 October 2003, Rivadavia 1800 (MEXU). Municip. 

Cadereyta de Montes, Sierra del Doctor, summit to S of Río la Vigüita, 20o51’15.8”N 

99o37’12”W, 3,037 m, 6 July 2012, Zamudio & Aguilar-Gutiérrez 15633 (IEB). Municip. 

Cadereyta de Montes, Parador el Tepozán, 2,400 m, 27 May 1990, Zamudio 7867 (IEB); 

5 March 1992, Carranza 3921 (IEB); 2,300 m, 8 July 1994, Zamudio & Pérez 9321 (IEB); 

2,300 m, 16 July 1997, Zamudio & Zamudio 10327 (IEB). Municip. Cadereyta de Montes, 

near San Joaquín, ca. 16 km from Hwy 120 to La Mora, 20o52.851’N 99o36.599’W, ca. 

2,330 m, 25 October 2003, Rivadavia 1796 (MEXU). Municip. Colón, road between 

Fuenteño and Los Trigos, foothills of Cerro Zamorano, expo. SE, 20o54’N 100o11’W, 

2,536 m, 28 May 1998, Calderón 329 (IEB). Municip. Colón, near Los Trigos, S slopw of 

Cerro Zamorano, 2,800 m, 10 May 1987, Rzedowski 43244 (ENCB, IEB, MEXU); 16 

April 1992, Carranza & Zamudio 4007 (IEB). Municip. Colón, SE slope of Cerro 

Zamorano, 2,700-2,800 m, 30 July 1991, Zamudio & Carranza 8228 (IEB). 5 km W of El 

Lobo, road to Landa, 1,600 m, 26 June 1959, Rzedowski 10928 (ENCB). 7 km SW of 

Jalpan, road to La Yerbabuena, 900 m, 31 July 1984, Fernández 2523 (ENCB, MEXU). 

Municip. Jalpan de Serra, SE slope of Cerro Grande, 21o25’43.1”N 99o08’13”W, 2,840 m, 

7 July 2012, Servín 3182 (IEB). Municip. Jalpan de Serra, 2-3 km E of La Parada, 1,450 

m, 15 March 1990, Servín 16 (ENCB, IEB). Municip. Jalpan de Serra, 4-5 km E of La 

Parada, 1,250 m, 23 March 1990, Servín 47 (ENCB, IEB). Municip. Jalpan de Serra, 2-3 

km S to E of La Parada, 1,300-1,400 m, 8 February 1991, Servín 816 (IEB). Municip. 

Jalpan de Serra, Cañada de las Avispas, 1,950 m, 29 June 1989, Zamudio & Carranza 

7349 (IEB). Municip. Jalpan de Serra, Cerro las Avispas, road to Xilitla, 2,100 m, 3 

October 1989, Guzmán 189 (IEB). Municip. Jalpan de Serra, 5-6 km S of San Juan de 

los Durán, Cerro Grande, 2,000 m, 9 August 2010, Servín 3105 (IEB). Municip. Jalpan 

de Serra, ca. 8 km SE of San Juan de Los Durán, N slope of Cerro Grande, 21o26’57”N 

99o07’59”W, 1,900 m, 25 August 2010, Zamudio et al. 14818 (IEB). Municip. Jalpan de 

Serra, ca. 10 km from Valle Verde, road to Jalpan, 1,350 m, 16 February 2001, Pérez & 

Patiño 4121 (IEB). Landa de Matamoros, El Madroño, 7 July 1967, Puig s.n. (P). 

Municip. Landa de Matamoros, ca. 7 km N of Acatitlán de Zaragoza, Joya del Hielo, 

1,920 m, 11 April 1989, Zamudio & Carranza 7186 (IEB). Municip. Landa de Matamoros, 

ca. 6 km N of Acatitlán de Zaragoza, Puerto del Zoyatal, 1,900 m, 31 January 1989, 

González 383 (ENCB, IEB, MEXU). Municip. Landa de Matamoros, 4 km SE of Agua 

Zarca, 1,150 m, 12 January 1989, Rubio 408 (ENCB, IEB, MEXU). Municip. Landa de 

Matamoros, 1 km W of El Aguacate, 1,650 m, 30 December 1988, Rubio 374 (IEB). 

Municip. Landa de Matamoros, 10 km NW of El Madroño, road to Tres Lagunas, 1,800 

m, 1 August 1987, Rzedowski 44124 (ENCB, IEB). Municip. Landa de Matamoros, ca. 1 
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km W of El Madroño, 21o16.65’N 99o09.05’W, 1,800 m, 4 October 1997, Carranza & 

Pérez 5406 (IEB). Minicip. Landa de Matamoros, ca. 3 km W of El Madroño, Tierras 

Colorados, 1,720 m, 23 February 1989, González 409 (ENCB, IEB). Municip. Landa de 

Matamoros, 1.5 km SW of El Naranjo, 1,000 m, 15 February 1990, Rubio 1511 (IEB). 

Municip. Landa de Matamoros, ca. 2 km SE of El Parador de Santa Martha, 1,820 m, 27 

June 1988, Carranza 899 (IEB). Municip. Landa de Matamoros, ca. 1 km S of El 

Parador de Santa Martha, 1,600 m, 21 October 1994, Zamudio & Péez 9428 (IEB). 

Municip. Landa de Matamoros, 2 km S of El Puerto del Malpaís, 1,740 m, 13 June 1988, 

Carranza 596 (IEB). Municip. Landa de Matamoros, 1 km N of El Sabinito, 1,500 m, 8 

March 1990, Rubio 1530 (IEB). Municip. Landa de Matamoros, SE slope of Cerro 

Grande, 21o25’43.1”N 99o08’01.3”W, 2,840 m, 25 May 2012, Zamudio & Servín 15546 

(IEB). Municip. Landa de Matamoros, La Lagunita, Hwy 120, km 223-224, 21o16.672’N 

99o12.491’W, ca. 1,550 m, 26 October 2003, Rivadavia 2003 (MEXU). Municip. Landa de 

Matamoros, between La Lagunita and Acatitlán de Zaragoza, 8-9 km from Hwy 120, 

21o12.328’N 99o13.153’W, 1,365 m, 26 October 2003, Rivadavia 1799 (MEXU). Municip. 

Landa de Matamoros, ca. 3.5 km ENE of La Lagunita de San Diego, 2,300 m, 3 October 

1997, Carranza et al. 5391 (IEB). Municip. Landa de Matamoros, 6-7 km NW of La 

Lagunita de San Diego, Cerro Grande, 2,500-2,600 m, 26 October 1990, Servín 630 

(IEB). Municip. Landa de Matamoros, 3-4 km W of La Parada, 1,600 m, 14 January 

1991, Servín 770 (IEB). Municip. Landa de Matamoros, 1.5 km SE of La Yesca, 1,950 m, 

17 April 1989, Rubio 566 (ENCB, IEB). Municip. Landa de Matamoros, ca. 2 km NE of 

La Yesca, La Alberquilla, 1,680 m, 17 March 1989, González 456 (IEB). Municip. Landa 

de Matamoros, 5 km N of Otates, 8 March 1990, González 1395 (ENCB, IEB). Municip. 

Landa de Matamoros, Puerto del Llano del Conejo, 21o24.096’N 99o06.005’W, 2,370 m, 

13 October 1999, Zamudio & Carranza 11182 (IEB). Minicip. Landa de Matamoros, 

Tilaco, near Santa Inés, 1,400 m, 2 April 1987, Rzedowski 42989 (ENCB, IEB). 2 km 

from Madroño, ca. 2,450 m, 10 August 1975, Düll 25 (JE). 4 km N of Pinal de Amoles, 

2,400 m, 14 April 1989, Zamudio & Carranza 7265 (IEB). 13 km NE of Pinal de Amoles, 

road to Jalpan, near Huazmazontla, 1,300 m, 12 March 1989, Rzedowski 48401 (ENCB, 

IEB). Municip. Pinal de Amoles, El Bernalito, 2,850 m, 7 June 1983, Fernández 1547 

(ENCB, IEB, MEXU). Municip. Pinal de Amoles, 3 km S of Los Pinos, ca. 10 km SW of 

Santa Águeda, Joya de Los Granandillos, 2,400 m, 24 June 1988, Zamudio & Carranza 

6564 (IEB). Municip. Pinal de Amoles, between Madroño de Amoles and Pinal de 

Amoles, +2,000 m, 9 August 1987, Chazaro et al. 4919 (IEB). Municip. Pinal de Amoles, 

1.5 km NE of Pinal de Amoles, 2,200 m, 19 May 1988, Zamudio & Carranza 6504 (IEB). 

Municip. Pinal de Amoles, ca. 4 km NNE of Pinal de Amoles, 2,100 m, 23 Fabruary 1989, 
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Carranza 1493 (IEB). Municip. Pinal de Amoles, 2 km NE of Pinal de Amoles, road to 

Jalpan, 2,250 m, 27 April 1987, Rzedowski 43111 (ENCB, IEB). Municip. Pinal de 

Amoles, 4 km NE of San Pedro Viejo, road to Yerbabuena, 1,700 m, 4 April 1987, 

Rzedowski 43028 (ENCB, IEB). road to Municip. Pinal de Amoles, 3 km SW of Santa 

Águeda, road to Los Pinos, 1,850 m, 24 June 1988, Zamudio & Carranza 6562 (IEB). 

Municip. Querétaro, La Joya – La Barreta, 20o48’59”N 100o32’13.6”W, 2,479 m, 3 March 

2009, Sánchez et al. ES 332 (IEB). Municip. San Joaquín, Joyas de Bucareli, 2,100 m, 19 

September 1997, Rzedowski 53525 (IEB). Municip. San Joaquín, zona arqueológica Las 

Ranas, 2,400 m, 15 June 2003, Zamudio & Ibarra 12361 (IEB). Municip. San Joaquín, 

La Veracruz, to Maconí, 2,350 m, 29 March 1994, Hernández et al. 10554 (MEXU). 

Municip. San Joaquín, Curva de Toluqilla, 20o53.845’N 99o37.616’W, 2,490 m, 19 August 

1996, Treviño et al. 227 (IEB). Municip. San Joaquín, Parador el Tepozán, 2,450 m, 12 

June 1993, Zamudio 9109 (IEB). Municip. San Joaquín, 13 km NW of San Joaquín, road 

to Bucareli, 2,130 m, 23 May 1989, Zamudio 7300 (IEB). Municip. San Joaquín, ca. 4 km 

N of San Joaquín, road to El Durazno, 2,470 m, 28 August 1999, Zamudio 11110 (IEB). 

Municip. San Joaquín, ca. 2 km N of San Joaquín, Ruinas Las Ranas, 2,300 m, 25 May 

1986, Fernández 3308 (ENCB). Tancoyol, La Parada, 1,400 m, 16 April 1969, Puig 4518 

(P; as P. caudata). Municip. Tolimán, around El Derramadero, 2,550 m, 9 September 

1990, Rzedowski 50068 (IEB). ca. 2 m below summit of Cerro Zamorano, 3 August 1972, 

Denton 1977 (ENCB). San Luis Potosí: Cerro El Agujón, 30 km SW of Río Verde and 10 

km from El Zapotal, raod to fluorite mine, 1,700 m, 29 March 1984, Mendoza and 

Vargas 1382 (IEB, MEXU). Las Canoas, 19 June 1891, Pringle 4021 (MEXU, MU; as P. 

caudata). Municip. Xilitla, Llano del Conejo, 21o24.182’N 99o05.087’W, 2,200 m, 13 

October 1999, Zamudio & Carranza 11195 (IEB). Municip. Zaragoza, Sierra de Álvarez, 

2,300 m, 27 April 2001, Ocampo et al. 974 (IEB). Municip. Zaragoza, Xoconoxtle, km 

216-217, 22o03.146’N 100o35.297’W, ca. 2,100 m, 8 November 2003, Rivadavia et al. 

1803 (MEXU). Tamaulipas: Municip. Barretal, 59 km W of Barretal, 1,650 m, May 1969, 

Medrano 2376 (MEXU). Municip. Bustamante, 1.5 km W of Bustamante, road to Joya 

de Herrera, 23o25’N 99o48’W, 1,900 m, 2 June 1994, Mora-Olivo et al. (MEXU). near 

Reserva de la Biosfera el Cielo, July 1993, Gonzalez-Romo 942a (MU). Municip. Gómez 

Farías, 1 km El Jullio, road to La Perra, Reserva de le Biosfera El Cielo, 1,400 m, 8 

February 1989, Mora-Olivo 01035 (ENCB). 10 km NW of El Progreso, 18 km NW of 

Ocampo, 23oN 99o30’W, 1,450 m, 22 August 1941, Stanford et al. 1101 (ARIZ; as P. 

caudata). Municip. Gómez Farías, El Paraiso, Reserva de la Biosfera Rancho del Cielo, 

23o05’36”N 99o13’26”W, 1,450 m, 27 July 2005, Zamudio et al. 13153 (IEB). Municip. 

Gómez Farías, Rancho del Cielo, 19-22 April 1990, Zamudio & Contreras 7845 (IEB, 
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MEXU). Municip. Güemez, 3 km SW of Los San Pedro, 15 October 1989, González et al. 

17287 (ARIZ, MEXU). Municip. Güemez, 1 km SE of Rancho Nuevo (Revilla), 2,150 m, 6 

June 1990, González et al. 17522 (MEXU). Municip. Guemez La Cuevita, between 

Rancho Nuevo and Muncipio de Guemez, 2,300-2,450 m, 19 May 1983, González & 

Hiriart 13119 (MEXU). Municip. Hidalgo, near Galindo, 6 km from Puerto Purificacíon, 

5 June 1990, Medrano et al. 17426 (MEXU). Municip. Hidalgo, 5 km N of Los Caballos, 

May 1984, Medrano et al. 14023 (MEXU). Municip. Hidalgo, between Mimbres and 

Dulces Nombres, 1,695 m, 5 June 1994, Hinton et al. 24303 (IEB, MEXU). Municip. 

Ocampo, Joya de Manantiales, 23o00’49”N 99o16’53”W, 1,482 m, 2 January 2008, 

Martínez 39968 (MEXU). Rancho del Cielo, to Escobar, 1,750 m, 4 August 1989, 

Contreras 486 (IEB). Rancho del Cielo, trail to Julilo, to La Perra, 1,400 m, 2 August 

1989, Contreras 479 (IEB). Rancho del Cielo, La Perra, 1,800 m, 2 August 1989, 

Contreras 485 (IEB). Municip. Tula, 30 km NW of Ocampo, Ejido Allende (Aniceto 

Medrano), 1,100 m, 19 June 1985, Hernandez 01442 (MEXU). Tlaxcala: Terrenate, 7 km 

from Terrenate – Villarreal, 2,925 m, 9 July 1992, Flores et al. 849 (IEB). Municip. 

Terrenates, 2 km from Emiliano Zapata, road to Villarreal, 2,900 m, 21 September 1991, 

Balderas 167 (MEXU). Veracruz: Municip. Acajete, La Joya, 2,100 m, 25 April 1979, 

Ventura 15989 (ENCB); 2,050 m, 11 July 1980, Ventura 17481 (ENCB). Municip. 

Acajete, San José, 2,040 m, 2 August 2006, Acosta 3078 (IEB). Municip. Acatlán, 

Acatlán, 1,710 m, 3 March 1972, Ventura 5022 (ENCB); 1,650 m, 3 May 1977, Ventura 

13991 (ASU, ENCB, MEXU). 4 km SW of Acultzingo, top of ridge on Hwy 150, km 283, 

18o40’N 97o20’W, 17 August 1965, Roe et al. 1281 (MEXU). Municip. Altotonga, 4 km NE 

of Altotonga, “Puente de Rieles”, 19o48’N 97o13’W, 1,750 m, 28 June 1980, Nee & 

Hansen 18731 (MEXU). Municip. Atzalan, La Florida, Atzalan – Tlapacoyan road, km 5, 

1,350 m, 22 November 1969, Ventura 80 (ENCB). Municip. Calcahualco, 10 km W of 

Escola, Riacon de Atotonilco, Barranca del Río Jamapa, 19o09’N 97o13’W, 2,100 m, 25 

June 1985, Martinez & Vazquez 334 (MEXU). Municip. Calcahualco, 3 km from 

Maquixtla, road to Jacal, 2,300 m, 14 August y?, Ramón et al. 286 (IEB). Municip. 

Chiconquiaco, road between Loma Plan and Buena Vista, 1,800 m, 23 January 1983, 

Padilla PPS-26 (ENCB). Cuesta Grande de Chiconquiaco, September 1829, Schided 74 

(MO, NY, WU; as isotype of P. caudata). Municip. Las Minas, Cruz Blanca to Las Minas, 

19o40’N 97o10’W, 22 August 1988, Duran 577 (MEXU). Huayacocotla, Palo Bendito, 

1,800 m, 21 July 1973, Hernández 1937 (ENCB, MEXU). below Las Vigas, 8,600 ft. (ca. 

2,073 m), 7 June 1938, Barro & Gonrlay s.n. (K). Las Vigas, Llano Grande, 2,115 m, 14 

July 1971, Ventura 3869 (CR; as P. macrophylla, ENCB). 10 km S of Las Vigas, road 

between Xalapa and Perote, 2,300 m, 23 June 1987, Garcia 3233 (IEB, MEXU). Llave, 
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September 1829, Schiede s.n. (HAL; as type of P. caudata). Municip. Naolinco, La 

Cascada, 1,400 m, 5 July 1977, Ventura 14212 (ENCB, MEXU). Nogales, 2 May 1987, 

Matuda 1163 (MEXU). Orizaba, August 1853, Müller s.n. (K, LE). near Orizaba, 1,600 

m, August 1838, Linden 162 (LE). Orizaba, Río Blanco, 24 July 1865-1866, Bourgeau s.n. 

(P). Municip. Orizaba, N limit of Cd. Orizaba, “Tugrablok, S.A.”, 1,300-1,500 m, 25 

March 1986, Lorence 5002 (MEXU). 6.5 km SE of Perote, NW slopes of Cofre de Perote, 

along road to TV towers on summit, 2,700 m, 8 July 1980, Hansen & Nee 7677 (USF). 

Municip. Perote, road from Cruz Blanca to Las Minas, 19o40.099’N 97o10.106’W, ca. 

2,265 m, 20 March 2004, Rivadavia 1836 (MEXU). Municip. Perote, Cerro de Tenextepec, 

19o28’29”N 97o16’23”W, 2,500 m, 17 October 1997, Castillo-Campos et al. 16426 (IEB); 

19o28’03”N 97o16’36”W, 2,500 m, 27 October 1997, Castillo-Campos et al. 16508 (IEB). 5 

km on highway from Puebla and Vercruz state border, 18o51’N 97o17’W, 2,600 m, 8 July 

1970, Nevling & Gomez-Pompa 1330 (MEXU). San Andres Tenejapa, between S.A. 

Tenejapa and El Naranjo, 1,300 m, 15 July 1976, Vázquez 449 (K, MEXU). Municip. 

Tlacolulan, 3 km from Tlacolulan, 1,700 m, 12 August 1976, Ortega 478 (IEB, K, 

MEXU). Municip. Tonayan, Cerro de La Magdalenita, 2,400 m, September 1982, 

Cházaro & Marquez MICH-2613 (ENCB). Xalapa and Perote, La Joya, 2,125 m, 8 

December 1993, Sparrow & Brewster 130 (K). Municip. Xoxocotla, Predio Corratel, NE 

of Huatzi, 18o37’20.92”N 97o09’54.96”W, 2,314 m, 25 July 2013, Castillo-Hernández & 

Castillo-Caquehua 740 (MEXU). Municip. Yecuatla, Espinazo del Diablo, to Plan de La 

Escalera, 19o48’N 96o47’W, 1,500 m, 16 December 1987, Gutierrez 2974 (MEXU). 

Municip. Yecuatla, Cerro Villa Rica, above Cedral, 19o48’N 96o46’W, 1,600 m, 30 

November 1988, Gutierrez 3418 (MEXU).  

  

P. moranensis Kunth var. neovolcanica Zamudio 

MEXICO. Distrito Federal: Milpa Alta, 4 km from Caseta Pelagatos to Quinta Nepanapa, 

19o04’31”N 98o58’44”W, 2,750 m, 15 July 2003, Eivera & Espinosa 3300 (MEXU). 

Hidalgo: Municip. Chignahuapan, 1 km from Hotel Aguas Termales de Chignahuapan, 

19o50’02”N 97o59’16”W, 2,279 m, 22 June 2008, Espejo et al. 7165 (IEB). Municip. 

Huasca, La Cañada, 2,400 m, 1 August 1994, Galván & Galván 4242 (IEB). Municip. 

Mineral del Monte, near Tezoantla, Peñas Largas, 2,850 m, 7 August 1983, Medina & 

Barrios 2432 (IEB). Municip. Real del Monte, near Mina de Morán, 2,500 m, 17 August 

1993, Zamudio 9144 (HOLOTYPE: IEB, ISOTYPES: IEB, MEXU, TEX). México: 

Municip. Tepotzotlán, 6 km N of Santiago Cuautlalpan, 2,400 m, 10 June 1979, 

Rzedowski 36134 (ENCB). Municip. Tezcoco, 18 km E of road to Calpulalpan, 2,870 m, 

22 May 1977, Espinoza 56 (ENCB); 22 May 1977, García s.n. (ENCB). Municip. Tezcoco, 
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7 km E of Tezcoco, Cerro Tetzcutzingo, 10 July 1979, Pulido 47 (ENCB). 5 km N of Villa 

Guerrero at 119 km on Hwy 55, 18o55’N 99o30’W, 2,000 m, 9 September 1965, Roe & Roe 

1829 (WIS). Lagunas de Zempoala, 9,300 ft. (ca. 2,835 m), 6 September 1970, Walker 

70.041 (K; as P. caudata). Michoacán: Municip. Contepec, Cerro Altamirano, 19o58.11’N 

100o09.27’W, 2,630 m, 29 April 2004, Cornejo & Ibarra 604 (IEB); 19o59.39’N 

100o09.38’W, 2,620 m, 22 August 2004, Cornejo et al. 759 (IEB); 19o58.15’N 100o09.11’W, 

2,650 m, 29 April 2005, Salinas & Martínez 450 (IEB); 20o00.06’N 100o07.48’W, 2,550 m, 

26 June 2005, Salinas et al. 352 (IEB); 19o58.22’N 100o08.42’W, 2,820 m, 25 September 

2005, Ibarra & Cornejo 4943 (IEB). Municip. Contepec, near summit of Cerro 

Altamirano (llano), 19o58.30’N 100o09.40’W, 2,770 m, 25 May 2004, Cornejo & Ibarra 

572 (IEB). Municip. Contepec, 2 km from Santa María la Ahogada, 20o00.37’N 

100o08.52’W, 2,420 m, 23 August 2004, Cornejo et al. 844 (IEB). Municip. Contepec, 2.5 

km NW of Santa María la Ahogada, 20o00.06’N 100o08.57’W, 2,430 m, 15 September 

2005, Cornejo & Salinas 1416 (IEB). Municip. Contepec, road to Santa María los Ángels, 

19o59.51’N 100o09.33’W, 3,100 m, 15 September 2005, Cornejo & Salinas 1416 (IEB). 

Municip. Tlalpujahua, Cerro la Estrella, 2,600 m, 1 July 2006, Pérez-Calix 4640 (IEB). 

Morelos: Municip. Tepoztlán, Sierra de Tepoztlán, S of San Juan Tlacotenco, 19o00’N 

99o06’W, 2,210-2,340 m, 3 July 1993, Espejo & López-Ferrari 4992 (IEB). Oaxaca: 

mountain ridges between Teotitlán del Camino and Huautla de Juárez, 7,100 ft. (ca. 

2,164 m), 8 July 1972, Webster et al. 17288 (A). Puebla: Municip. Teziutlán, Las 

Texaxacas, near La Capilla, 2,100 m, 9 June 1970, Ventura 1256 (ENCB). Querétaro: 

Municip. Amealco de Bonfil, 2 km S of Laguna de Servín, 2,650 m, 25 August 2001, 

Zamudio & Carranza 11784 (IEB, MEXU). Tlaxcala: Municip. Altzayanca, 3 km N of 

Santa María de las Cuevas, road between Huamantla and Tequixquitla, 1,600 m, 11 

July 1992, Santana et al. 411 (IEB). San Francisco, Barranca de Herrerotla, Mt. 

Malinche, 7,700 ft. (ca. 2,347 m), 20 June 1938, Balls 4844 (A, BM, K; as P. caudata). 

Veracruz: Municip. Acajete, road between El Zapotal and Rancho Encinal, 19o31’N 

97o03’W, 2,300 m, 13 June 1990, Zamora 2345 (IEB). Cuesta Grande de Chiconquiaco, 

29 September 1892, Schiede s.n. (K; as P. caudata). El Zapotal, 4 km SW of Acultzingo 

on Hwy 150, km 283, Cumbres de Acultzingo, 18o40’N 97o20’W, 1,700 m, 17 August 1965, 

Roe et al. 1281 (WIS). Las Vigas, on Road 140, 29 June 1965, Maxwell 137 (K). Orizaba, 

Aserradero de Sr. Cruz, July 1853, Müller 114 (NY; as isotype of P. caudata). Orizaba, 

Maugeyas, 8,000 ft. (ca. 2,438 m), 26 April 1938, Balls 4343 (BM, K; as P. caudata). 

Perote, Las Vigas, 8,600 ft. (ca. 2,612 m), 7 June 1938, Balls & Gonrlay 4793 (K; as P. 

caudata). Perote, below Las Vigas, 7,600 ft. (ca. 2,316 m), 7 June 1938, Balls & Gonrlay 

4793 (BM). Perote, 7 km from Perote to Cofre de Perote, 5 September 1976, Pankhurst 
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76/140 (BM). road from Puebla to Orizaba, km 2, 2,450 m, 7 July 1977, Fay & 

Hernandez 755 (AAU, K). 3 km before Tlacolulan, 1,700 m, 12 August 1976, Ortega 478 

(BM). 26.5 km by road NW of Xalapa (Jalapa), 1.7 km W of La Joya, along Hwy 140 

through extensive lava flow “El Volcanicillo”, 19o38’N 97o06’W, 2,150 m, 19 July 1978, 

Cochrane et al. 8581 (ENCB, MEXU, WIS). W of Xalapa (Jalapa), Lava flow, 7,900 ft. (ca. 

2,408 m), 15 September 1962, Barr et al. 62-746 (ARIZ; as P. caudata). 

 

Pinguicula mundi Blanca, Jamilena, Ruiz-Rejón et Zamora 

SPAIN. Albacete: Sierra de Alcaraz, Barranco de la Molata, 1,000 m, 24 May 1928, 

Lacaita s.n. (BM; as P. longifolia). Sierra de Alcaraz, Los Chorros del Mundo, 25 May 

1928, Lacaita s.n. (BM; as P. longifolia). Los Chorros, 800-1,000 m, 2 July 1891, leg. ign. 

s.n. (K, MANCH, WU; as P. grandiflora); 1,100 m, 28 May 1976, Fernández 1154 (AAU; 

as P. vallisneriifolia). Nacimiento del Río Mundo, 18 June 1969, Gibbs 69.766 (BM, E; as 

P. longifolia); 1,100 m, 17 July 1997, Shimai s.n. (Nippon Dental Univ.). Riópar, 30 June 

1850, Gay s.n. (E, K, OXF, P; as P. longifolia). near Ríopar, Cueva de los Chorros, 1,200 

m, 15 June 1993, Zamora 37729 (HOLOTYPE: GDAC). Riópar, Valle del Chorros, 

38o30’N 02o27’W, 23 June 1979, Cannon et al. 199 (BM, E; as P. grandiflora).  

 

Pinguicula nevadensis (Lindberg) Casper 

SPAIN. Granada: below Albergues, towerd Hotel Sierra Nevada, 12 June 1926, Wilmott 

& Lofthouse s.n. (BM; as P. leptoceras). below Albergues, path from Hotel Sierra Nevada 

to Veleta, 12 June 1926, Wilmott & Lofthouse s.n. (BM; as P. leptoceras). Barranco de 

Benalcaza, 4 July 1851, Bourgeau s.n. (E, K, MANCH, P; as P. leptoceras). Borreguil del 

Chorrillo, 15 July 1981, Nieto s.n. (MGC). Lagunas de las Yeguas, 2,900 m, 25 July 1969, 

Metlesics s.n. (JE); 19 July 1986, Prudhomme s.n. (STU). Laguna de las Yeguas, edge of 

waterfall leading to Río Dilar, 12 July 1948, Heywood & Davis 686 (BM; as P. 

leptoceras). SW of Mulhacén, 3,000 m, 18 July 1997, Shimai s.n. (Nippon Dental Univ.). 

S of Mulhacén, small lakes (Bourreguillas), 2,800-3,000 m, 26 June 1989, Rabjerg & 

Larsen s.n. (AAU). Borreguil de San Juan, 8 July 1992, Olivares & Estrelles s.n. (VAL). 

Sierra Nevada, s.d., Wellen s.n. (BP); 8,000-9,000 ft. (ca. 2,438-2,743 m), July 1837, 

Boissier s.n. (G-DC, K, LE; as P. grandiflora). ca. 1.1 km W of Pico de Veleta, above 

Laguna de las Yeguas, 37o03.450’N 03o22.70’W, 2,930 m, cultivated material vouchered 

on 17 July 2001 (originally collected at the locality on 29 July 1998 by Steiger & 

Marilène), Steiger s.n. (JE). Laguna de la Río Veleta, 27 July 1969, Hertel 11067 (GZU, 

MAK). road to Veleta, near summit, S side of Veleta, 10,100 ft. (ca. 3,079 m), 29 July 

1975, Halliwell et al. 1475 (K).  
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Pinguicula nivalis Luhrs et Lampard 

MEXICO. Nuevo León: Municip. Galeana, road from Galeana to Rayones, around km 17, 

24o55.793’N 100o03.733’W, ca. 1,350 m, 13 March 2004, Rivadavia et al. 1833 (MEXU). 

distr. Zaragoza, gypsum hills between Carpinteria and Zaragoza, 1350-1400 m, 14 

February 1994, Luhrs & Lampard s.n. (HOLOTYPE: IEB). 

 

Pinguicula oblongiloba DC. 

MEXICO. Aguascalientes: Municip. Calvillo, Los Alisos, Cerro El Picacho, 2,500 m, 18 

July 1996, Medina 3325 (IEB). Chihuahua: Cascada Basaseachic, Divisadero Overview, 

28o09.8’N 108o12.5’W, 2,000 m, 14 August 1989, Martin et al. s.n. (ARIA; as P. 

moranensis); 28o09.7’N 108o12.5’W, 2,150 m, 24 July 1990, Jenkins et al. (ARIZ; as P. 

moranensis). Cascada Basaseachic, south overview, 28o09’40”N 108o12’30”W, 2,150 m, 

22 July 1986, Martin s.n. (ARIZ; as P. moranensis). S of Creel, Cerocahui, 14 July 1958, 

Knobloch 876 (MSC; as P. macrophylla). Municip. Ocampo, Parque Nacional de Cascada 

Basaseachic, ca. 1 km S of Cascada, beneath Divisadero Overlook, 2,100 m, 31 July 

1988, Spellenberg et al. s.n. (IEB). Municip. Ocampo, just below tunnel above Ocampo, 

road to Huajumar, 28o11.7’N 108o22’W, 2,100 m, 26 July 1990, Jenkins et al. 90-302 

(ARIZ; as P. moranensis). Pinos Altos, 28o15’N 108o17’W, 7,500 ft. (ca. 2,286 m), 14 July 

1946, Hawitt s.n. (A). Pino Altos – Las Baterías road, 2 mi. (ca. 3.2 km) NW of Pinos 

Altos, 28o16’N 108o19’W, 2,025 m, 6 July 1994, Fishbein et al. 1806 (ARIZ; as P. 

moranensis). Río Mayo Region, along Arroyo Durazno, 28 July 1988, Holm & Hathaway 

s.n. (ARIZ; as P. moranensis). between Rokoloibo and canyon (La Paz), Rancho Recuata, 

3,500 ft. (ca. 1,067 m), 24 July 1974, Bye 6443 (MEXU). Municip. Temosachi, Natogame, 

28o30’N 108o30’W, 1,800 m, 28 July 1988, Lagerrière 1574 (ARIZ; as P. moranensis, 

MEXU). Colima: Municip. Comala, road to Campo 4, 1,100 m, 6 August 1992, 

Ramirez-Delgadillo et al. 2901 (IEB). Municip. Comala, km 11, from Campo 4, 1,100 m, 

31 July 1993, Zamudio et al. 9139 (IEB). Reserva de Biosfera de Manantlán, Cerro 

Grande, El Terrero, 1,800 m, 4 July 2004, Ramírez-Amezcua 337 (IEB). Durango: 

Municip. Canelas, 3 km from Canelas, 1,450 m, 2 August 1990, Benítez 1748 (MEXU). 

ca. 5 mi. (ca. 8.1 km) N of railroad at Coyotes (45 mi W of Cd. Durango), tributary to Río 

del Predidio, 2,400-2,500 m, 28 June 1950, Maysilles 7153 (MEXU). 32 mi. (ca. 51.5 km) 

W of Durango, hill overlooking town of Llano Grande, 22 July 1975, LeDoux 1955 

(ENCB). Durango – Mazatlan road, Durango – Sinaloa border, near crest of Sierra 

Madre Occidental, 8,000 ft. (ca. 2,438 m), 6 August 1960, Hevly et al. s.n. (ARIZ; as P. 

caudata). Municip. Durango, road between Durango and Aserradero la Flor, km 55, 

23oN 104oW, 2,570 m, 13 July 1990, García et al. 452 (IEB). Municip. Durango, Ejido El 
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Encinal, sitio 8, Las Manzanillas, 23o44’33”N 105o03’54”W, 2,550 m, 5 July 2001, Ortega 

& Pacheco 48 (IEB). Municip. Durango, Ejido Llano Grande, between Palo Verde and 

Mesa Pelona, 23o47’42”N 105o08’02”W, 20 July 2001, Carrillo 100 (IEB). Municip. 

Durango, Predio Las Bayas de la UJED, Bajío La Tarima, 23o27’99”N 104o50’99”W, 

2,880 m, 14 July 1990, García 498 (IEB); 23o25’N 104o51’W, 2,880 m, 17 August 1991, 

García & Acevedo 1019 (ENCB, IEB, MEXU). 8 km E of El Salto, 2,470 m, 9 July 1961, 

Detling 8446 (JE). 3 km from El Salto, 1 July 1982, González 58 (ENCB). 17 km S of El 

Salto, near La Remuda, 25 July 1981, González & González 1772 (ENCB). Municp. El 

Salto, 2.5 km to Chavarria from junction of Durango – Mazatlán road, 23o42’N 105o42’W, 

2,300 m, 30 June 1984, Tenorio et al. 6078 (MEXU). Municp. El Salto, 6 km from 

Coyotes, to San Miguel de Cruces, 2,430 m, 28 July 1991, Flores et al. 526 (IEB). 

Municp. El Salto, 2 km N of El Salto, “Cabañas del Mil Diez”, 2,200 m, 26 June 1982, 

Tenorio et al. 644 (ENCB, MEXU). Municp. El Salto, 11 km from junction to San Miguel 

de Cruces, 2,200 m, 6 July 1982, Hernández & Tenorio 7688 (ARIZ; as P. moranensis, 

MEXU). ca. 19.5 mi. (ca. 31.4 km) E of La Ciudad, Route 40, 8,450 ft. (ca. 2,576 m), 14 

June 1976, McGill et al. P13400 (ASU; as P. caudata). 7 km SW of La Ciudad, above 

Devil’s Backbone (Espinosa del Diablo) of Sierra Madre Occidental, ca. 2,700 m, 21 July 

1969, Marcks & Marcks 1226 (ENCB). 6 mi. (ca. 9.7 km) E of La Ciudad, at turnoff to 

San Juan, 8,600 ft. (ca. 2,621 m), 27 June 1974, Roberts & Keil 10290 (ASU, DES; as P. 

moranensis). near La Venta, old road to Súchil and El Mezquital, 15 July 1985, Torres 

18 (IEB). Mexiquillo, near La Ciudad, 2,500 m, 22 September 1987, Taylor & Knees 409 

(K). Municip. Mezquital, 5 km from Charcos, road to La Guajolota, 2,800 m, 21 July 

1985, González et al. 1798 (IEB). Municip. Mezquital, El Zopilote, 10 km from La Presa, 

Santa María de Ocotán region, 22o47’N 104o39’W, 8 July 1988, Solis 929 (IEB, MEXU). 

Municip. Mezquital, La Guajolota, El Cerro, 2,580 m, 22 July 1985, González et al. 1814 

(MEXU). Municip. Pueblo Nuevo, ca. 2 km from Espinazo del Diablo, road to Concordia 

(Sinaloa), 23o39’15”N 105o46’41”W, 2,397 m, 26 July 2003, Espejo et al. 6562 (IEB). San 

Dimas, San Luis, 20 July 1957, Short s.n. (MSC; as P. macrophylla). Municip. San 

Dimas, Las Bufas, El Maguey, 24o21’N 106o06’W, 1,800 m, 25 July 2000, Alvarado 19 

(IEB). Municip. Santiago Papasquiaro, W of Santiago Papasquiaro, Garame, 1,800 m, 

15 July 1982, Hernández et al. 7924 (MEXU). Municip. Santiago Papasquiaro, 80 km W 

of Santiago Papasquiaro, Las Minitas, 25o07’15”N 106o12’01”W, 2,305 m, 5 August 2008, 

Tejero-Díez 5430 (MEXU). Suchil, Las Margaritas, Vicente Guerrero, ca. 8,350 ft. (ca. 

2,545 m), 3 July 1957, Short s.n. (K). Municip. Súchil, Reserva de la Biosfera La 

Michilia, Cerro El Almagre, 500 m from Papalote, 2,500 m, 10 August 19??, Garcia et al. 

128 (IEB, MEXU). Municip. Súchil, Reserva de la Biosfera, La Michilía, Magueycito, 
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2,850 m, 25 July 1981, Morales 15 (ENCB, MEXU). Municip. Súchil, Reserva de la 

Biosfera, La Michilía, Mesa Los Lobos, 2,500 m, 18 October 1985, González et al. 3774 

(ENCB, MEXU). Municip. Súchil, San Juan de Michis, road to Cerro Chihuahuilla, 14 

August 1984, Chávez 51 (ENCB). ca. 47 air km SSW of Vicente Guerrero, on road to Las 

Margaritas, Reserva de la Biosfera, “La Michilia”, S slope of Cerro Blanco, 2,590 m, 23 

July 1990, Spellenberg & Gonzalez 10280 (ID, MEXU; as P. oblongifolia). Guanajuato: 

Municip. Pénjamo, 2 km S of Cerro de la Campana, 2,170 m, 12 July 2009, Guadián 288 

(IEB). Municip. San Felipe, 25 km NNE of León, 2,460 m, 8 August 1987, Galván & 

Galván 2817 (ENCB, IEB, MEXU). Municip. San Felipe, 28 km NNE of León, 

2,580-2,630 m, 28 June 1988, Galván & Galván 4891 (ENCB). Jalisco: Municip. 

Ahualulco, 5 km W of Ahualulco, Cerro de las Piedras Bolas, 10 July 1993, Cházaro et al. 

7172 (IEB, MEXU). 10 km from Autlán, Reserva de la Biosfera Sierra de Manantlán, E 

upper slope of Los Mazos, 1,800 m, 13 July 1992, Leinberger 74 (WIS). Municip. Autlan, 

1 km S of Corralitos, Cañada del Alentisco, 1,900 m, 24 July 1992, Cuevas & Guzmán 

4379 (ARIZ). Municip. Bolaños, 1.5 km W of Berenjenas, 21o52’32”N 103o55’05”W, 

1,850-2,000 m, 2 July 1996, Calonico-Soto & Flores 2411 (MEXU). Municip. Bolaños, 20 

km NW of Bolaños, La Toma, 2,200 m, 16 June 1990, Flores et al. 1895 (IEB, MEXU). 

Municip. Bolaños, Bolaños, 24 km to Los Amoles, 2,400 m, 24 July 1991, Flores et al. 

475 (IEB). Municip. Bolaños, 3.5 km to Bolaños from junction of Los Amoles – Tuxpan 

road, 21o54.39’N 103o52.60’W, 2,370-2,460 m, 16 July 1997, Flores-Franco et al. 4841 

(MEXU). Municip. Bolaños, +30 km SW of Bolaños, road to Puente de Camotlán, La 

Toma, 2,200 m, 1 June 1991, Flores & Flores 2726 (IEB). Municip. Bolaños, Las 

Banderitas, between Tuxpan de Bolaños and Las Banderitas, 21o55’20”N 103o52’04”W, 

2,450 m, 6 July 1996, Calonico-Soto & Flores 2501 (MEXU). Municip. Bolaños, between 

Tuxpan and Los Amoles ‘Vanderitas’, 21o53’54”N 103o51’38”W, 30 June 1996, 

Flores-Franco & Calonico 4595 (MEXU). Municip. Bolaños, between Tuxpan de Bolaños 

and Las Banderitas, 21o55’20”N 103o52’04”W, 2,450 m, 7 June 1996, Caionico-Soto & 

Flores 2501 (MSC). Municip. Cuautitlan, 15-16 km NE of Cuautitlan, 1-2 km SW of La 

Cumbre, road to Durango, 19o32’56”N 104o14’43”W, 1,700-2,000 m, 22 July 1988, 

Cuevas & Nuñez 3184 (WIS). Municip. Ejutla, 3.6 km SSE of Ejutla, El Portero de La 

Mina, NW slope, 19o52’06”N 104o09’27”W, 1,600 m, 20 July 2001, Camillo-Reyes 2286 

(IEB). NE of El Desmoronado, Cerro San Pedro, 20o19’N 104o56’W, 1,350-1,600 m, 12 

August 1994, Lomelí et al. 2314 (MEXU). near Guadalajara, 22 May 1889, Pringle s.n. 

(BM, LE, MANCH, MASS, MEXU, UPS, VT, WU; as P. caudata); 10 July 1902, Pringle 

s.n. (MEXU, VT). Municip. Huejuquilla el Alto, road between Bolaños and Tenzompa, 

km 91, 2,200 m, 19 July 1992, Reynoso et al. 939 (IEB). Municip. Jocotepec, Cerro de 
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García, E of El Sauz, 28 July 1991, Machuca & Cházaro 6669 (IEB). several miles from 

Mazamitla, El Terrero, Route 110, km 59-60, 17 June 1956, Grefory & Eiten 73-3 

(MEXU). Municip. Mazamitla, 12 km E of Puerta del Zapatero, road to El Montoso, 20 

June 1990, Villa & Tejeda 764 (IEB). 0.5 km S of Puento San Pedro, road from Colima to 

Ciudad Guzman, 19o20’N 103o23’W, 1,300-1,400 m, 31 July 1960, Iltis et al. 595 (WIS). 

Municip. San Gabriel Jalisco (Venustiano Carranza) or Tapalpa, 21 km S of Tapalpa, 

road to Venustiano Carranza, 1,760 m, 29 June 1981, Lott et al. 414A (ENCB, MEXU). 

San Juan Cosala, Serranía del Tecuán, 2,300 m, 12 June 1966, de Puga 328 (ENCB). 

Talpa, Cuale, near La Cumbre Blanca, 2,000 m, 23 July 1973, González 914 (ENCB, 

MEXU). Talpa de Allende, 3.4 km from El Cuale to Mina de Zimapan, ca. 25-30 km air 

distance W of Talpa, 20.373347oN 105.081893oW, 1,772 m, 15 July 2012, 

González-Gallegos et al. 1221 (IEB). ca. 3 km NNE of Tapalpa, W side of road to Laguna 

Sayula, 29 km, 19o58’N 103o45’W, 2,080-2,120 m, 18 June 1984, Iltis 29167 (JE; as P. 

moranensis). 3 km E of Tapalpa, Cerro de Talcozagua, 19o57’N 103o45’W, ca. 2,000+? m, 

5-7 August 1960, Iltis et al. 781 (ENCB, LE, WIS). Municip. Tapalpa, Cerro de la 

Alcantarilla, Predio Rincón Viejo, 6.5 km SW of Ferrería de Tula, 20o02’00”N 

103o46’30”W, 2,300-2,450 m, 15 June 2001, Carrillo-Reyes 2162 (IEB). Municip. Tapalpa, 

15.5 km S of Tapalpa, road to Venustiano Carranza, ca. 1,700 m, 29 June 1981, Lott et 

al. 409 (ENCB, MEXU). Municip. Tecolotlán, 4-5 km NE of La Ciénega, 1,900 m, 23 

June 2000, Cházaro & Luna 8079 (IEB). Municip. Tequila, Tequila, Cerro de Tequila, 13 

km to Microwave station, 2,230 m, 31 July 1989, López & Espejo 953 (IEB, MEXU). 

Municip. Tequila, Cerro de Tequila, 7 km E of Microwave, 1,710 m, 25 June 1987, 

Rodrigue & Suarez 866 (ENCB, MEXU). Municip. Tlajomulco, Cerro Viejo, infront of 

San Lucas Evangelista, 2,000 m, 19 July 1986, Machuca 2683 (IEB). Municip. 

Venustiano Carranza, road between Piedra Ancha and La Media Luna, 23 July 1992, 

Rodríguez & Vargas-Ponce 2472 (IEB, MEXU). México: Municip. Cahuacán, Loma del 

Río, “La Presita”, road to Cahuacán, 2,600 m, 3 June 1979, Bracho 225 (ENCB, IEB). 

Progreso Industrial, 2,500 m, 8 July 1973, de San Juan León 630 (ENCB). Michoacán: 

Municip. Aguililla, 20 km NW of Aguililla, road to Dos Aguas, 1,660 m, 12 July 1985, 

Soto et al. 9316 (MEXU). 14 mi. (ca. 22.5 km) S of Carapan, 20 July 1966, Barkley 36062 

(A). Municip. Charapán, Yacatas, Ocumicho, 2,200 m, 28 May 1984, Labat 857 (P). NE 

of Cherán, Cerro del Borrego, 2,350 m, 27 June 1987, Pérez 64 (IEB). SW of Cherán, 

Cerro San Marcos, 2,600 m, 10 June 1987, Pérez 54 (IEB). Municip. Coalcomán, 12.8 km 

(by road) W of Dos Aguas, along road to Coalcomán, 18o48’58”N 102o59’02”W, 2,200 m, 

28 June 2003, Steinmann & Fishbein 3251 (ARIZ). Municip. Coeneo, near Matugeo, 

Cerro Timbén, 2,550 m, 4 July 1987, Rzedowski 43538 (ENCB, IEB). Municip. Coeneo, 2 
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km S of Santiago Azajo, 2,255 m, 9 July 1988, Ramos 91 (ENCB, IEB). Municip. 

Contepec, Cerro Altamirano, 20o00’06”N 100o07’48”W, 2,550 m, 27 July 2005, Cornejo et 

al. 1229 (MEXU). 3 km N of Cucuchucho, road to Tzintzuntzan, 2,100 m, 4 July 1987, 

Rzedowski 43518 (ENCB, IEB). Municip. Erongarícuaro, Tocuaro, 2,150 m, 7 August 

1992, Escobedo 2411 (IEB, MEXU). Municip. Jiménez, Cerro La Alberca, 2,000 m, 27 

June 1991, Pérez 2150 (IEB, MEXU). Municip. La Huacana, Sierra Las Cruces, 7.5 km 

air distance WSW of Los Ranchos, N side of Cerro Grande, 18o40’45”N 102o05’00”W, 

1,200 m, 9 July 2005, Steinmann 5160 (IEB). steep slope near Las Cabras, 7,900 ft. (ca. 

2,408 m), 16 June 1945, Sharp 45504 (MEXU). Municip. Marcos Castellanos, 3 km NE 

of San José de García, La China, 1,740 m, 19 July 1989, Gracía & Carrion 2815 (IEB). S 

of Morelia, Santa María, 2,100 m, 7 July 1988, Medina 1203 (IEB). Municip. Morelia, E 

side of Cerro El Águila, to San Nicolás Obispo, 19o37’32”N 101o21’16”W, 2,750 m, 15 

August 2008, Cornejo & González 2820 (MEXU; as P. macrophylla). Municip. Morelia, 

ca. 1 km NW of Cerro Las Tetillas, 2,300 m, 16 June 1986, Huerta 549 (IEB). Municip. 

Morelia, near summit of Cerro Pico de Quinceo, 19o46’N 101o16’W, 2,600 m, 17 June 

1998, Línares 4354 (MEXU). Municip. Morelia, Cerro Prieto del Quinceo, 2,500 m, 5 

July 1986, Huerta 567 (IEB). Municip. Morelia, San Miguel del Monte, 22 June 1991, 

Díaz 6708 (IEB). Municip. Morelia, 2 km from San Miguel del Monte, 2,350 m, 1 June 

1986, Rzedowski 39757 (IEB). Municip. Morelia, 1 km from San Miguel del Monte to 

Tumbisca, 2,220 m, 22 June 1991, Flores et al. 432 (IEB). Municip. Morelia, from San 

Nicolás to W side of Cerro El Águila, 19o37’32”N 101o21’16”W, 2,750 m, 15 August 2008, 

Cornejo & González 2820 (IEB). Pátzcuaro, NW slope of Cerro Blanco, 1,170 m, 24 June 

1994, Zamudio & Pérez 9274 (MEXU); 2,150 m, 26 June 1995, Zamudio 9520 (IEB, 

MEXU); 17 September 1995, Zamudio 9540 (IEB). 1 km from Pátzcuaro to Uruapan, 

2,100 m, 12 July 1986, Escobedo 1050 (ENCB, IEB, MEXU). Municip. Pátzcuaro, Cerro 

Blanco, 2,365 m, 26 June 1986, Zamudio & Díaz 3990 (ENCB). Municip. Pátzcuaro, 

between Cerro de Chendanas and Cerro La Taza, 2,168 m, 28 June 2003, Molina & 

Zamudio 104 (IEB). Municip. Pátzcuaro, between Cerro La Cantera and Cerro Los 

Lobos, 2,200 m, 17 June 1986, Díaz 2319 (ENCB, IEB, MEXU). ca. 10 km E of Quiroga, 

along Hwy from Morelia to Guadalajara, top of divide (near km 375), 19o38’N 101o25’W, 

2,300 m, 23 July 1960, Iltis et al. 359 (WIS). Municip. Tzintzuntzan, La Joya, Barranca 

Honda, Ucasanastacua, 25 June 1978, Caballero & Mapes 225 (MEXU; as P. 

macrophylla). Municip. Tzintzuntzan, E slope of Cerro Tariaqueri, 2,200 m, 14 June 

1986, Espinosa 2121 (ENCB, IEB, MEXU). S of Uruapan, Cascade la Tzararacua, 18 

July 1965, Pfeifer & Skog 3232 (CONN). Municip. Uruapan, Capacuaro, 2,460 m, 21 

June 1991, Díaz-Barriga 6733 (IEB). Municip. Uruapan, 2.1 km ENE of Capácuaro, 
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road to Quinceo, 19o33’16”N 102o01’02”W, 2,300 m, 7 July 2003, Steinmann & Fishbein 

3359 (ARIZ, IEB, MEXU). ca. 12 mi. (ca. 19.3 km) W of Zacapu, on road from 

Guadalajara to Morelia, 22 July 1950, Reeder et al. 1441 (ARIZ; as P. caudata). 27 km W 

of Zacapu, on Hwy 15 from Zamora to Morelia, 19o47’N 102o00’W, 2,100 m, 9 July 1985, 

Yatskievych et al. 85-93 (ARIZ; as P. moranensis). Municip. Zinapécuaro, Los Ojos de 

Agua, foot ot Cerro Monterrey, 19o48’N 100o48’W, 2,200 m, 16 June 1998, Linares 4350 

(MEXU). 6 km N of Zitácuaro, El Puerto del Gato, 7 July 1985, Soto 9017 (MEXU). 

Nayarit: Municip. Nayar, 12 km N of Linda Vista, road to Santa Teresa, 22o20’N 

104o45’W, 2,250 m, 3 August 1990, Flores et al. 2234 (MEXU). Sonora: Municip. Alamos, 

“Fox Camp” at Saguaribo, 1 km W of settlement on road from Huicoche to Chiribo, 

27o19.6’N 108o40’W, 1,150 m, 21 August 1992, Martin et al. s.n. (ARIZ; as P. moranensis). 

Río Mayo Region, 3 km E of Chiribo, 27o19’N 108o41’W, 1,600-1,700 m, 21 August 1992, 

Martin s.n. (ARIZ; as P. moranensis). road between Sahuaribo and Chiribo, 27o19’N 

108o40’W, 1,700 m, 19 August 1991, Martin & Yetman s.n. (ARIZ; as P. moranensis). 

Sierra Sahuaribo, ca. 3 km W of Sahuaribo by road to El Chiribo, ca. 27o19’N 108o41’W, 

1,725 m, 22 August 1993, Steinmann et al. 93-239 (ARIZ; as P. moranensis). Municip. 

Yécora, 19 km E of Maicoba, Hwy 16, km 342.5, 28o26.16’N 108o31.33’W, 1,680 m, 15 

August 1998, Spellenberg et al. s.n. (IEB). Zacatecas: between Jalpa and Tlaltenango, 

2,100 m, 2 August 1971, Díaz 2369 (ENCB, MEXU). Municip. Tlaltenango, 29 km SE of 

Tlaltenango, Tlaltenango – Jalpa road, 5 km S of Jct. Palos Altos (microwave sta.) road, 

Sierra de Morones, 21o40.80’N 103o09.80’W, 2,525 m, 5 July 2006, Fishbein et al. 5848 

(IEB).  

  

Pinguicula orchidioides DC. 

GUATEMALA. Sololá: Hwy CA-1, 2.5 mi. (ca. 4 km) E of intersection Hwy 1, and CA-1 or 

8.8 mi. (ca. 14.2 km) E of intersection of Hwys 9s and 1, 2,520 m, 13 July 1972, Denton 

1796 (ENCB). MEXICO. Guerrero: Municip. General Heliodoro Castillo, between El 

Jilguero and Las Margaritas, 1,750 m, 27 June 2000, Diego & Castero 9244 (IEB). 

Municip. Malinaltepec, Malinaltepec, 1,700 m, 24 June 1991, Wagenbreth 722 (MEXU). 

Mina, Toro Muerto, 2,200 m, 27 July 1939, Hinton et al. 14504 (ENCB, GBH, IJ; as P. 

oblongiloba, S). Municip. Xalpatláhuaca, 32 km S of Tlapa, road to Malinaltepec, 2,240 

m, 26 June 1982, Martínez 1103 (MEXU). Oaxaca: Municip. Coicoyán, S of Coicoyán, 

17o16’N 98o17’W, 2.050 m, 28 June 1988, de Avila 318 (MEXU). 5 km S of El Punto, 

2,500-3,000 m, 26 August 1974, Conrad & Conrad 3124 (K, MEXU; as P. oblongiloba). 19 

km NE of Hwy 190 on road to Guelatao (Hwy 175), just below “La Cumbre”, 2,480 m, 

12-13 October 1983, Anderson 13080 (IEB). Ixtlán, near El Trinidad, Sierra Juárez, 
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road to Talea, 2,500 m, 4 August 1981, Lorence et al. 3633 (MEXU). 3 km E of Ixtlán de 

Juárez, 7,700 ft. (ca. 2,347 m), 27 August 1965, Breedlove 12243 (ENCB). N of Ixtlán de 

Juárez, leaving to east from highway, 1,000 m, 27 July 1987, Greenwood et al. G-1405 

(K). ca. 3 km SE of Ixtlán de Juárez, Vivero Rancho Teja, 2,300-2,400 m, 14 August 1966, 

Cruden 1177 (A; as P oblongiloba var. orchidioides, MEXU, TEX; as holotype of P. 

stolonifera). Municip. Ixtlán de Juárez, 4 km E of Ixtlán de Juárez, Hwy to Capulalpan, 

2,200 m, 20 August 1980, Martin 106 (MEXU). Municip. Ixtlán de Juárez, 3 km N of 

Ixtlán, Sierra de Juárez, Rancho Vivero Teja, 2,250 m, 28 July 1985, Lorence 4608 (IEB, 

MEXU). Municip. Ixtlán de Juárez, Sierra de Juárez, Hwy 175, 17o21.064’N 

96o30.994’W, ca. 2,257 m, 16 November 2003, Rivadavia 1813 (MEXU). Sierra de Juárez, 

road Llano Verde, ca. 6 km NE of Calpulalpan, ca. 2,300 m, 30 July 1981, Lorence et al. 

3591 (MEXU). NE of Río Natividad, 17o18’29.14”N 96o22’35.15”W, 27 August 2003, Brito 

& Flora 689 (MEXU). 8 km NE of Oaxaca, 1 km N of El Estudiante, 2,000 m, 24 August 

1976, Sousa et al. 6090 (MEXU). 20 km NE of Oaxaca, La Cumbre, Road 175 between 

Oaxaca and Tuxtepec, 2,650 m, 15 July 1991, Glez et al. 4209 (IEB). ca. 15 km from 

Oaxaca, road between Oaxaca and Tuxtepec, 2,300 m, 17 August 1975, Düll 184 (JE; as 

P. oblongiloba). 93 km from Cd. Oaxaca to Tuxtepec, WNW of Llano de las Flores, 3,000 

m, 25 December 1965, Kondo 010022 (TNS; as P. oblongiloba). 13 km NE of Oaxaca, 

road to Valle Nacional, 3 km NE of El Estudiante, 17 September 1993, Zamudio & Pérez 

9200 (IEB, MEXU). Municip. San Agustín Etla, San Agustín Etla, 17o14’00”N 

96o42’23”W, 15 August 2007, Torres et al. FMLL242 (MEXU). Cerro San Felipe, July 

1834, Andrieux 130 (HOLOTYPE: G-DC); 3,000 m, 22 May 1894, Pringle s.n. (MEXU); 

2,500 m, 12 September 1897, Conzatti s.n. (MEXU; left specimen); 1,850 m, 27 July 

1937, Conzatti & Vasconeelos s.n. (VT); 2,400-2,600 m, 22 December 1965, Kondo 

010021 (TNS; as P. oblongiloba). Cerro San Felipe, ca. 9-11 km NNE of Oaxaca, just 

above San Felipe, 17o07’N 96o18’W, ca. 2,000 m, 21 August 1960, Iltis et al. 1222 (ENCB, 

LE, WIS; as P. macrophylla). near summit of Sierra San Felipe, 3,000 m, 30 August 

1943, Clausen & Cervantes 6089 (ENCB, MEXU). Municip. San Juan Evangelista 

Analco, Punto 80, 17o24’12”N 96o30’40”W, 2,630 m, 26 September 2007, Sánchez et al. 

2145 (IEB). trail between San Pedro Nolasco and Llano Verde, ca. 17o18’N 96o25’W, 

2,000-2,200 m, 22 July 1973, McPherson 813 (ENCB). San Pedro Yolox, 24.7 km NW fo 

Buenavista, San Mateo Reforma II, 17o41’33”N 96o37’56”W, 1,838 m, 23 June 2002, 

Torres 16616 (MEXU). Municip. Santa Catarina Ixtepeji, 1 km from Las Animas, 1 km 

to El Cerezal, 17o14’00”N 96o34’00”W, 2,330 m, 10 July 1990, Espejo et al. 4084 (IEB). 

Municip. Santiago Textitlán, Tierra de Yunta, 16o46’47.4”N 97o17’35.8”W, 2,452 m, 14 

June 2006, Sánchez et al. 1586 (IEB). Municip. Santiago Textitlán, S of Tierra de Yunta, 
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16o46’47.3”N 97o17’36.7”W, 2,310 m, 18 July 2006, Sánchez et al. 1735 (IEB). SW slopes 

of mountain near Tlahuitoltepec, ca 8 km SW of summit, 2,400 m, 13 August 1950, 

Hallberg 935 (ENCB). Municip. Tlahuitoltepec, Cerro Cempoaltépetl, road between 

Tlahuitoltepc and Zacatepec, 17o06’58.0”N 96o02’22.9”W, 2,685 m, 24 June 2004, 

García-Mendoza et al. 7675 (MEXU). Totontepec, s.d., Hartweg 509 (E; as P. 

moranensis). Municip. Totontepec, 3 km N of Totontepec, Río Toro, 17o17’08”N 96o01’W, 

5 August 1988, Ramírez 837 (MEXU). 33 km from Río de la Y., 2,380 m, 5 October 1980, 

Greenwood & Suarez G-1002 (K). Misc. (locality not specified): s.d., Hartweg 509 (BM). 

 

Pinguicula parvifolia Robinson 

MEXICO. Durango: Municip. Mezquital, 7.5 km from El Duranzo to Los Charcos, 2,670 

m, 18 June 1985, González et al. 2670 (MEXU). Municip. Mezquital, El Zopilote, 10 km 

from La Presa, Santa María de Octán, 22o47’N 104o39’W, 8 July 1988, Solís 927 (IEB, 

MEXU). Municip. Mezquital, near La Venta, old road to Súchil and El Mezquital, 15 

July 1985, Torres 18 (IEB). Municip. Pueblo Nuevo, near La Ciudad, Mexiquillo, 2,460 

m, 15 September 2005, Zamudio 13215 (IEB). Jalisco: Municip. Ahualulco, 5 km W of 

Ahualulco, Cerro de las Piedras Bolas, 10 July 1993, Cházaro et al. 7173 (IEB). 15-16 

km SSE of Autlán, Ahuacapán – Las Joyas road, between Zacahuautla and El Cerro La 

Cumbre Autlán, 19o37’32”N 104o19’20”W, 1,830 m, 19 July 1994, Santana et al. 6724 

(IEB). Municip. Bolaños, 1.5 km W of Berenjenas, 21o52’32”N 103o55’05”W, 1,850-2,000 

m, 2 July 1996, Calonico-Soto & Flores 2412 (MEXU). Municip. Bolaños, +30 km SW of 

Bolaños, La Toma, road to Puente de Camotlán, 2,200 m, 1 June 1991, Flores & Flores 

2725 (IEB). Municip. Bolaños, 3 km W of Tuxpan de Bolañs – Los Amoles ‘Vanderitas’ 

road, 22o28’18”N 104o20’23”W, 30 June 1996, Flores-Franco & Calonico 4576 (MEXU). 

Municip. Cuautitlán, Reserva de la Biosfera Sierra de Manantlán, ca. 1 km W of Mesa 

San Miguel, road to Estación Científica Las Joyas, ca. 2,300 m, 30 June 2003, 

Steinmann et al. 3272 (ARIZ, IEB). 12 km E of El Tuito, to El Cuale (La Mina), 2 July 

1982, Téllez 5887 (MEXU). near Guadalajara, 23 June 1893, Pringle 4397 (ISOTYPES: 

BM, BR, E, GOET, IEB-photo ex-NY, K, LE, MANCH, MEXU, MO, MSC, MU, NY, P, 

WU, ZT). near Guadalajara, 23 June 1893, Pringle s.n. (BP, MEXU). Municip. 

Huejuquilla el Alto, Bolaños – Tenzompa road, 1,900 m, 19 July 1992, Reynoso et al. 958 

(IEB). Sierra de Manantlán, 16-17 km NE of Cuautitlan, 0.2 km SW of La Cum, 

19o33’07”N 104o14’30”W, 1,700-2,000 m, 22 July 1988, Cuevas & Nuñez 3182 (WIS). 

Sierra de la Primavera, 9 June 1990, Zamudio 7887 (IEB). Sierra de San Esteban, 5,000 

ft. (ca. 1,524 m), 10 July 1902, Pringle 11070 (K, VT). Municip. San Gabriel (Venustiano 

Carranza) or Tapalpa, 21 km S of Tapalpa, road to Venustiano Carranza, ca. 1,760 m, 29 
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June 1981, Lott et al. 414B (ENCB, MEXU). Municip. Talpa, between Cuale and 

Cumbre Blanca, 1,750 m, 23 July 1973, Glez 915 (ENCB, MEXU, S). 3 km NNE of 

Tapalpa, W side of road to Laguna Sayula, Sierra de Tapalpa, top ridges and NE-facing 

cliffs, Cerro de Talcozagua, 19o58’N 103o45’W, 2,080-2,120 m, 18 June 1984, Iltis & 

Wisniewski 29168 (JE, LE, WIS). Municip. Tapalpa, 3.5 km WSW of Ferreria de Tula, 

Predio Rincón Viejo, La Joya, 20o03’20”N 103o45’50”W, 2,200 m, 15 June 2001, 

Carrillo-Reyes 2172 (IEB). Municip. Tecolotlan, La Ciénega, Arroyo de Santa Rosa, 

1,800-1,900 m, 1 July 2000, Cházaro et al. 8088 (IEB). Zapopan, ca. 20 km W of 

Guadalajara, 3 km NW of La Venta de Astillero, 20.749057oN 103.562075oW, 1,822 m, 

24 June 2012, González-Gallegos et al. 1196 (IEB). México: 0.5-1 km W of Ahuatenco, 

path to Barranca del Cobre (Mexicapa), 1,900 m, 8 July 1989, Espejo et al. 3641 (IEB). 

Municip. Luvianos, Nanchititla, 1,900 m, 26 May 1954, Matuda et al. 30877 (ENCB, 

MEXU; as P. heterophylla); 18o52.85’N 100o19.589’W, ca. 1,900 m, 12 October 2003, 

Rivadavia et al. 1794 (MEXU). near Sultepec, 2,200 m, 21 September 1953, Matuda et 

al. 29204 (ENCB). ca. 4 mi. (ca. 6.4 km) SW of Temascaltepec, road to Tejupilco, 6,300 ft. 

(ca. 1,920 m), 25 June 1974, McPherson 1037 (ENCB). above Valle de Bravo dam, 27 

June 1950, Sánchez 262 (MEXU). Michoacán: Coalcomán, San José, 1,600 m, 24 June 

1939, Hinton et al. 13839 (ARIZ; as P. heterophylla, ENCB). Los Reyes, El Picacho 

Chiquito, Atapan, 1,750 m, 3 July 1984, Labat 961 (ENCB, MEXU, P; as P. moranensis). 

Municip. Morelia, 7 km from Agua Zarca, path to Tumbisca, 2,160 m, 22 June 1991, 

Flores et al. 6707 (IEB, MEXU). Municip. Morelia, S of Ichequeo, road to Balcones, 

Puerto de la Sosa, 2,300 m, 23 September 1994, Zamudio 9388 (IEB). Municip. Morelia, 

N of Jesus del Monte, 2,100 m, 13 July 1988, Medina 1227 (IEB). Uruapan, Hwy 37, km 

88, 2,000 m, 26 June 1981, Hahn 584 (K). Morelos: Cuernavaca, Sierra de Morelos, 

2,100 m, 6 July 1969, Hinton et al. 17160 (ENCB, K). Municip. Cuernavaca, near 

Mexicapa (México), forest camp, 2,450 m, Zamudio et al. 13075 (IEB). Municip. 

Huitzilac, Laguna de Zempoala, 2,750 m, 4 May 1997, Zamudio 10240 (IEB, MEXU); 

19o03’03”N 99o18’58”W, 2,720 m, 5 May 2005, Zamudio et al. 13069 (IEB). Municip. 

Tepoztlán, San Juan Tlacotenco, 1 km S of Estación El Parque (F.F.C.C.), 2,280 m, 22 

May 1989, Espejo & Flores 3587 (IEB). Nayarit: 4-8 mi. (ca. 6.4-12.9 km) SW of Xalisco 

(Jalisco), along road around S shoulder of Cerro de San Juan, 4,500-5,000 ft. (ca. 

1,372-1,524 m), 9 July 1951, Gentry & Gilly 10792 (ARIZ). Puebla (Morelos?): Sierra de 

Chalchi, June 1945, Miranda 3525 (MEXU). Sinaloa: ca. 2 km E of El Palmito, Hwy 40 

to Durango, 23o34’01”N 105o49’47”W, 2,040 m, 24 June 2000, Reznicek et al. s.n. (IEB). 

Puerto El Alazán, 6,000 ft. (ca. 1,829 m), 30 July 1969, Walker s.n. (UTC). Zacatecas: 

Jalpa – Tlaltenango road, 2,100 m, 2 August 1971, Díaz 2355 (MEXU). Municip. 
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Juchipila, W of Pueblo Viejo, Cerro de Piñones, 21o21’29”N 103o13’07”W, 1,771 m, 9 July 

1998, Balleza & Enríquez 8498 (MEXU); 21o21’26”N 103o13’24”W, 2,031 m, 9 July 1998, 

Balleza & Enríquez 8502 (MEXU).  

 

Pinguicula pilosa Luhrs, Studnička et Gluch 

MEXICO. Tamaulipas: distr. Casas, Sierra de Tamaulipas, near El Cabrito, cultivated in 

Liberec Botanical Garden (originally collected by A. Lau at the locality), 29 January 

1996, Studnička s.n. (HOLOTYPE: TEX). 

 

Pinguicula planifolia Chapman 

USA. Alabama: Baldwin Co.: E edge of Baldwin Co., W bank of Perdido River, Route 90, 

30 March 1952, Schuster A-7296 (MU; as P. caerulea). 3.7 mi. (ca. 6 km) W of Florida 

border, U.S. 90, 23 June 1973, Boufford 10167 (MASS). ca. 5 mi. (ca. 8.1 km) S of Foley 

on AL 56, April 19 1970, Kral 38767 (UNA). 2 mi. (ca. 3.2 km) W of Seminole, 28 March 

1964, McDaniel 4064 (UNA). 0.5 mi. (ca. 0.8 km) S of Splinter Hill (Pleasant Plains) 

Church Rd., 27 August 1994, Orzell & Bridges 22986 (USF). Escambia Co.: Escambia 

Experimental Station, Lindsey Creek, S fork, 150 ft. (ca. 46 m), 16 April 1940, Gaines & 

Gaines 3961 (MONTU). Mobile Co.: along AL 193, ca. 2 mi. (ca. 3.2 km) S of I-10, 17 

May 1986, Ruben & Sauleda 9001 (USF). Florida: Bay Co.: ca. 4 mi. (ca. 6.4 km) W of 

Bay Co. line, on State 22, 29 February 1972, Taylor 13046 (KYO, P, UPS). 6 mi. (ca. 9.7 

km) NW of Panama City, 23 April 1973, Churchill 734237 (MSC). Calhoun Co.: S of 

Scott’s Ferry, along Route 6, 28 March 1962, Schuster A-7279 (MU; as P. caerulea). 

Escambia Co.: Pensacola, near Hwy Exit 7, 14 July 2001, Komiya & Shibata s.n. (TNS; 

as P. ionantha). 3 mi. (ca. 4.8 km) W of Pensacola, along Route 98, 8 April 1969, 

Churchill s.n. (MSC). 3 mi. (ca. 4.8 km) ESE of Pleasant Grove, 5 May 1978, Hansen 

4790 (USF). Franklin Co.: 2.1 mi. (ca. 3.4 km) S of Crooked River bridge, 3 April 1993, 

Orzell & Bridges 21364 (USF). Gulf Co.: W side of Little Sandy Creek (Alligator Creek), 

ca. 13 air mi. (ca. 20.9 km) W of Wewahitchka, 21 March 1992, Orzell & Edwin 19277 

(USF). 5 mi. (ca. 8.1 km) N of Port St. Joe, November 1951, Wagner s.n. (TI). ca. 10 mi. 

(ca. 16.1 km) NE of Port St. Joe, on Route 71, 29 February 1972, Taylor 13045 (P). E side 

of Wetappo Creek, ca. 5.5 air mi. (ca. 8.9 km) W of Wewahitchka, 21 March 1992, Orzell 

& Bridges 19266 (USF). Liberty Co.: Apalachicola Natl. Forest, 3 mi. (ca. 4.8 km) N of 

Sumatra, by Florida Rt. 65, 27 February 1991, Godfrey 84048 (AAU, MONTU, TUS). 

Apalachicola Natl. Forest, ca. 7 km N of Sumatra, along Route 65, 30o05.155’N 

84o59.016’W, 15 m, 24 February 2007, Shimai s.n. (Nippon Dental Univ.); 30o04.701’N 

84o58.998’W, −2 m, 24 February 2007, Shimai s.n. (Nippon Dental Univ.). ca. 3 mi. (ca. 
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4.8 km) NE of Sumatra, off Hwy 65, along dirt road, Ann’s Bog, 13 March 2009, Crow 

10135 (MSC). S of Wilma, along Route 65, 15 February 1982, Correll & Correll 1153300 

(USF). between Wilma and Sumatra, along Route 65, 24 April 1981, Correll & Correll 

51622 (USF). Waklla Co.: St. Mark’s Natl. Wildlife Refuge, along Refuge Rd. 407, 1.5 mi. 

(ca. 2.4 km) SSE of Sopchoppy off Hwy 319, 9 March 2009, Crow & Anderson 10112 

(MSC). Walton Co.: 0.5 mi. (ca. 0.8 km) E of Bruce, 3 April 1958, Godfrey 56380 (USF). 

just E of Bruce, 26 March 1960, Godfrey 59354 (A). Eglin Air Force Base, New Home 

Bog, ca. 7 air mi. (ca. 11.3 km) NNW of Portland, 28 August 1994, Orzell & Bridges 

23001 (USF). 4.5 mi. (ca. 7.2 km) S of Freeport, 10 ft. (ca. 3 m), 29 March 1966, Davis & 

Davis s.n. (E, MSC, WVA). 35 mi. (ca. 56.3 km) W of Panama City, 16 March 1956, 

Godfrey 54480 (S, UNA, USF). county not specified: Apalachicola, 1835, Drummond s.n. 

(K); Apalachicola, 9 March 1896, Chapman 4353a (HOLOTYPE?: ZT, ISOTYPE: PAD, 

WU). Mississippi: Hancock Co.: 3.5 mi. (ca. 5.6 km) N of Kiln, ca. 1/4 mi. (ca. 0.4 km) W 

of subststion, powerline W of Route 603, 28 March 1996, Sorrie 8738 (A). 8 mi. (ca. 12.9 

km) SE of Picayune, 3 April 1969, Sargent 9824 (MONTU). Harrison Co: Biloxi, 27 

March 1900, Tracy 6762 (BM, E, MSC; as P. elatior). Jackson Co.: Ocean Springs, 8 

March 1898, Tracy 4946 (MSC). 3.5 mi. (ca. 5.6 km) E, 1 mi. (ca. 1.6 km) N of Orange 

Grove, 27 March 1982, Haynes 8515 (UNA).  

 

Pinguicula poldinii Steiger et Casper 

ITALY. Friuli-Venezia Giulia: Pordenone: Monte Bolga’, 1,900 m, 10 July 2008, Buccheri 

s.n. (UDM; as P. vulgaris). Campone, Torrente Chiarzo, ca. 470 m, 30 April 2001, Casper 

s.n. (JE); 4 May 2001, Casper et al. s.n. (JE). San Francesco, 450 m, 12 May 1999, 

Steiger s.n. (JE); 5 May 2000, Casper et al. s.n. (JE); 9 May 2000, Casper s.n. (JE); 1 

July 2000, Casper s.n. (JE); 27 May 2002, Shimai s.n. (Nippon Dental Univ.). Udine: 

Valle dell’Arzino, ca. 800 m, May 1996, Poldini s.n. (LJU); 18 May 2003, Melzer s.n. (LI). 

near Lauco, Buttea, 892 m, 12 June 1955, Fornaciari s.n. (UDM). Veneto: Belluno: 

Pedavena, Covoli di Val di Lamen, 1,050 m, 15 May 2005, Argenti s.n. (JE). Vicenza: 

near Bassano del Grappa, Valle Santa Felicita, s.d., leg. ign. (Parolini?) s.n. (BASSA; as 

P. grandiflora). Val Sugana, 510 m, 30 April 2005, Arzenti s.n. (JE).  

 

Pinguicula potosiensis Speta et Fuchs 

non visus 

 

Pinguicula primuliflora Wood et Godfrey 

JAPAN (naturalized). Aichi: Tōkai, Kagiya-machi, O’hayashi, near Ōbu-Tōkai 
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Interchange, 9 August 1991, Komiya & Shibata s.n. (TNS); 23 May 1996, Shibata s.n. 

(Nippon Dental Univ.). Okayama: Bizen, Kugui, N slope of Mt. Akechi-yama, 34o42’48”N 

134o11’57”E, 24 m, 16 August 2005, Kataoka 50 (Okayama Univ.). Okayama, Kita-ku, 

Nichiōji, Fujiganaru bog, 34o46’12”N 133o52’22”E, 221 m, 29 May 2005, Kataoka 33 

(Okayama Univ.). Shizuoka: Fukuroi, Mt. Hatta-san, 19 May 2002, Shibata s.n. (Nippon 

Dental Univ.). USA. Alabama: Conecuh Co.: U.S. 31, S side of Sepulga River, Travis 

Bridge, 23 February 2002, Diamond 12922 (UNA). Covington Co.: Conecuh Natl. Forest, 

18 October 1999, Davis 37 (MU); 15 March 2000, Davis 41 (MU). ca. 1 air mi. (ca. 1.6 

km) WNW of bridge over Five Runs Creek, 29 August 1994, Orzell & Bridges 23033 

(USF). Escambia Co.: 10 mi. (ca. 16.1 km) E of Brewton, U.S. 29, 18 April 1970, Kral 

28716 (ENCB). 14 mi. (ca. 22.5 km) SE of Brewton, Verbies Branch just S of Verbies 

Road, 31o00’24’N 86o56’42”W, 200 ft. (ca. 61m), 5 May 2000, Haynes & Mayden 10044 

(UNA). Conecuh Natl. Forest, 0.1 mi. (ca. 0.2 km) E of Beaver Creek Rd., 10 April 1993, 

Orzell & Bridges 21509 (USF). Geneva Co.: 4 mi. (ca. 6.4 km) W of Geneva on Alabama 

52, then ca. 3 mi. (ca. 4.8 km) NE by county road, 17 April 1970, Kral 38687 (A, ENCB). 

Mobile Co.: Mobile, 5 January 1914, McNeill s.n. (P; as P. pumila). Whisller, 13 April 

1896, Nohr s.n. (UNA). Florida: Bay Co.: ca. 6.5 air mi. (ca. 10 .5 km) NE of Farmdale, 

Little Sandy Creek, 30 March 1992, Orzell & Bridges 19288 (USF; as P. ionantha). 

Escambia Co.: 4.7 mi. (ca. 7.6 km) E of Alabama line on U.S. 90, 23 June 1973, Boufford 

10165 (TNS). W of Pensacola, 26 March 1956, Godfrey 54599 (FLAS). 2 mi. (ca. 3.2 km) 

W of I-10 intersection, U.S. 90, 8 April 1968, Thomas et al. 6879 (MONTU). Okaloosa 

Co.: 1 mi. (ca. 1.6 km) E of Crestview, 25 March 1956, Godfrey 54553 (USF). ca. 4 mi. (ca. 

6.4 km) S of Crestview, 15 March 1982, Wilhelm 9943 (USF). ca. 2 mi. (ca. 3.2 km) S of 

Crestview, 18 May 1983, Wilhelm 11497 (USF). Deerland, 2 May 1986, Churchill 86023 

(MSC). 1.6 mi. (ca. 2.6 km) W of Route 189, just S of John Riley Barnhill Road, Narrows 

Creek, 27 March 1994, Schotz 962 (BUF). Santa Rosa Co.: near Milton, swamp of 

Blackwater River, 7 April 1925, Small & Wherry s.n. (USF). Walton Co.: SE of Argyle, 

along Route 183, 16 March 1983, Wilhelm 11112 (UFS). Cluster Springs, 4 March 1956, 

Godfrey 54416 (HOLOTYPE: GH, ISOTYPES: FLAS, K, MICH, MO, NY, S, US, USF); 7 

March 1957, Godfrey & Harrison 55396 (JE, UNA); 25 March 1960, Godfrey 59384 (A). 

Darlington Road, near Gaskin, 1 April 1949, Hood 1777 (FLAS). 3 mi. (ca. 4.8 km) S of 

DeFuniak Springs, 5 April 1957, Godfrey 55500 (USF). Georgia: Early Co.: 2 mi. (ca. 3.2 

km) S of Hilton, 10 April 1947, Muenscher 2919 (A). Mississippi: Forrest Co.: Camp 

Tiak, 3 April 1955, Cooley et al. 3435 (USF; as P. pumila). Fruitland Park, along Old 

Hwy 49, N of Fruitland Park Rd., 17 March 2009, Crow 10147 (MSC). 4.5 mi. (ca. 7.2 

km) NNW of Wiggins, U.S. 49, 8 April 1977, Casper 1977-106 (JE). George Co.: near 
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Agricola, Cedar Creek, 3 April 1955, Cooley et al. 3399 (USF). Hancock Co.: ca. 8 mi. (ca. 

12.9 km) E of Picayune, just S of Route 43, Crane Pond Branch Bog, 18 June 1996, 

Sorrie 8925 (A). Harrison Co.: 1 mi. (ca. 1.6 km) N of Airey, 3 mi. (ca. 4.8 km) E of 

Saucier, 20 April 1957, Ray 8031 (TUS). 3 mi. (ca. 4.8 km) SSW of Lizana, Cemetary 

Road, Sandy Creek, 11 May 1984, Darwin & White 2802 (UNA). Lyman, 19 March 1955, 

Cooley & Ray 3225 (A). Holmes Co.: 4.5 mi. (ca. 7.2 km) W of Millers Crossroads, 4 April 

1958, Godfrey 56397 (USF). Jackson Co.: 4 mi. (ca. 6.4 km) E of Ocean Springs, Hwy 90, 

23 March 1963, Deramus 274 (UNA). Stone Co.: 7 mi. (ca. 11.3 km) E of Wiggins, 14 

March 1957, Ray 7699 (USF).  

 

Pinguicula pumila Michx. 

BAHAMAS. Andros Isl.: NW of Cargill Creek, along Bail Road, 8 December 1976, 

Correll & Proctor 47842 (IJ, NY). North Andros Isl., January 1992, Randolph 92-31 

(MU). North Andros Isl., Logging road, 25o2.815’N 78o5.605’W, 24 May 2004, Vincent et 

al. 11564 (MU). Red Bays, 15 May 1890, Northrop & Northrop 572 (NY). ca. 15 km from 

San Andros, near road to Red Bays, 2 May 1975, Svensson & Bremer 719 (S). Grand 

Bahama Isl.: 7 mi. (ca. 11.3 km) NE of Freeport, 12 February 1966, Beckner & Hall 842 

(FLAS). Great Abaco Isl.: Abaco Natl. Park, 6 March 2006, Freid 06-228 (MU). ca. 1.5 mi. 

(ca. 2.4 km) NW of Marsh Harbour, along Great Abaco Highway, 13 March 1975, Correll 

& Meyer 44621 (NY). between Marsh Harbour and Marsh Harbour Airport, 16 

December 1979, Wunderlin et al. 8565 (USF). 2.9 mi. (ca. 4.7 km) S of Wilson City, along 

main road, 16 December 1979, Wunderlin et al. 8526 (USF). USA. Florida: Alachua Co.: 

Gainesville, 24 March 1960, Gillis 3551 (MSC). near Gainesville, 22 April 1933, Kea s.n. 

(FLAS). Gainesville, Devil’s Mill Hopper, 11 April 1926, West s.n. (FLAS). S of 

Gainesville, Paynes Prairie State Preserve, 14 April 1984, Easley 5725 (FLAS); 8 March 

1986, Easley & Oon 70 (FLAS). between Gainesville and Newnan’s Lake, 22 April 1959, 

Ward & Ward 1273 (FLAS). 2.5 mi. (ca. 4 km) N of Hawthorne, 5 March 1967, D’Arcy 

1488 (FLAS). Magnesia Springs, 20 March 1936, Evers s.n. (FLAS). Morningside 

Nature Center, Blueberry Trail, 31 October 1996, Carrara 27 (FLAS). Baker Co.: W of 

Eddy, Route 2, 11 March 1969, Rossbach 8036 (WVA). N of Glen St. Mary, 25 April 1940, 

West & Arnold s.n. (FLAS). Bay Co.: Rd. 22, near Calloway, 25 March 1949, Hood 1687 

(FLAS). near St. Andrew’s State Park, Magnolia Beach, 6 April 1966, Faasen 1253 

(MSC). Bradford Co.: between Brooker and Graham, 6 April 1961, Cruz 186, (FLAS). 

near Graham, 29 March 2008, Majure 3032 (FLAS). Brevard Co.: 3 mi. (ca. 4.8 km) S of 

Cocoa Beach bridge, Merritt Isl., 19 October 1936, Rhoads s.n. (FLAS). St. Sebastian 

River State Buffer Preserve, Corrigan, 13 March 2002, Scanlon & Fisher 332 (FLAS). 
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Broward Co.: S of Wiles Road, ca. 3 mi. (ca. 4.8 km) N of Margate, 27 December 1963, 

Will s.n. (FLAS). Citrus Co.: Crystal River State Buffer Preserve, Hollins zone 32, 2 

March 2000, Scanlon 49 (FLAS). 1 mi. (ca. 1.6 km) N of Homosassa, 13 April 1975, 

Baltzell 7146 (FLAS). Homosassa Spring, 22 January 1938, St. John et al. (CHRB). 3 mi. 

(ca. 4.8 km) S of Red Level, 15 March 1945, Arnold et al. s.n. (FLAS). Clay Co.: 2 mi. (ca. 

3.2 km) N of Goldhead Branch State Park, 15 July 1947, West & Arnold s.n. (FLAS). 

Collier Co.: 2 mi. (ca. 3.2 km) S of Monroe Station, 29 January 1956, Laessle s.n. (FLAS). 

E of Naples, 23 January 1938, John & Chrysler 2406 (CHRB). Naples, Cypress Swamp, 

3 May 1940, Scull s.n. (FLAS). Naples, Pine Apple Swamp, 15 February 1940, Scull s.n. 

(FLAS). along old Tamiami Trail, 14 April 1930, Moldenke 981a (MO; as co-type of P. 

buswellii). Lake Trafford, S side of lake road, 5 February 1967, Lakela 30621 (BM). 

Columbia Co.: Lake City, 12 March 1893, Jaspersen s.n. (FLAS). O’Leno State Park, 11 

June 1990, Tan 699 (FLAS). Osceola Natl. Forest, 16 March 1977, Martin 973 (BM, 

FLAS). Dixie Co.: 1 mi. (ca. 1.6 km) N of Horseshoe, 14 May 1942, West & Arnold s.n. 

(FLAS). Route 349, near Shell Island, 23 March 1995, McNeilus 95-87 (MEXU). Duval 

Co.: 1.3 mi. (ca. 2.1 km) S of Duval-Nassau Co. line, ca. 2 mi. (ca. 3.2 km) N of Baldwin, 

10 May 1964, Ward & Ward 4042 (FLAS). near Jacksonville, 2 February 1894, Curtiss 

4510 (LE); 23 February 1898, Curtiss 6104 (FLAS, VT); February y?, Curtiss 1829 (A, 

BP, FLAS, LE, VT). Flagler Co.: N of Andalusia, 18 April 1940, West & Arnold s.n. 

(FLAS). along FL 100, 8 mi. (ca. 12.9 km) NW of jct. with FL 305, ca. 14 mi. (ca. 22.5 km) 

W of Bunnell, 12 March 1969, Beckner 2308 (FLAS). SW side of FL 100, 0.9 mi. (ca. 1.5 

km) SE of Putnam Co. line, ca. 7 mi. (ca. 11.3 km) SE of San Mateo and 16.5 mi. (ca. 26.6 

km) NW of Bunnell, 15-20 ft. (ca. 5-6 m), 24 March 1993, Orzell & Bridges 21325 (FLAS). 

Franklin Co.: Apalachicola Natl. Forest, ca. 12 mi. (ca. 19.3 km) S of Sumatra, 0.5 mi. 

(ca. 0.8 km) N of bridge near Beverly, Route 65, 15 March 2009, Crow 10133 (MSC). St. 

Vincent Isl., 8 March 1983, Christman s.n. (FLAS). ca. 7 mi. (ca. 11.3 km) S of Sumatra, 

25 April 1973, Churchill 7342516 (MSC). along Route 65, ca. 6 km N of railroad crossing, 

29o54.716’N 84o58.661’W, 25 m, 25 February 2007, Shimai s.n. (Nippon Dental Univ.). 

Gadsden Co.: ca. 1 mi. (ca. 1.6 km) W of Ochlockonee River, 9 April 1961, Ward & Smith 

2517 (FLAS). 6.2 mi. (ca. 10 km) S of Wetumpka, 29 March 1967, McDaniel 8695 (FLAS). 

Gilchrist Co.: 4.5 mi. (ca. 7.2 km) W of Alachua Co. line, ca. 5 mi. (ca. 8.1 km) E of 

Trenton, 18 February 1961, Ward 2442 (FLAS). Gulf Co.: McNeils, 31 March 1973, 

Mondenke & Mondenke 26665 (TEX; as type of P. pumila f. albida). Hamilton Co.: NE 

corner of Hamilton Co., 28 April 1962, Will s.n. (FLAS). Hardee Co.: near Limestone, 3 

January 1942, Kirk s.n. (FLAS). Hernando Co.: May Prairie, 9 March 1958, Cooley & 

Monachino 5565 (A). 2.3 mi. (ca. 3.7 km) S of Tarrytown, 25 April 1972, Baltzell 3879 
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(FLAS). Highlands Co.: Charlie Bowlegs Creek, 17 January 1935, McFarlin 10016 

(FLAS). Hillsborough Co.: Hillsborough River State Park, 10 November 1945, Beck 307 

(FLAS). Ruskin, December 1932, Helen & Fernald s.n. (CHRB). Jefferson Co.: roadside 

on tramway between Girardeau’s Camp and Lamont, 15 March 1939, Exploration Party 

1939 (FLAS). 4 mi. (ca 6.4 km) N of Lamont, 23 March 1958, Kral 6332 (TI). Wacissa 

River, 1 March 1891, Lighthipe s.n. (MU). Lake Co.: near Eustis, 12-31 March 1894, 

Nash s.n. (LE, P, WU). ca. 0.5 mi. (ca. 0.8 km) N of Gourd Lake, 55 ft. (ca. 17 m), 7 April 

1992, Orzell & Bridges 19340 (FLAS). lake near Hawkinsville (presently near junction 

of Rds. 42 and 44), 12 March 1910, Hood 22729 (FLAS). Leon Co.: Bloxham, ca. 1 mi. (ca. 

1.6 km) E of Talquin Dam, 24 March 1967, McDaniel 8613 (FLAS). Levy Co.: 5.8 mi. (ca. 

9.3 km) SW of Bronson, 15 February 1965, Wiggins 19227 (FLAS). Cedar Key Scrub 

State Reserve, 8 April 1990, Amoroso & Amoroso 220 (FLAS). adjacent to Devils 

Hammock, FL 24, just E of Waccsassa River, 8.3 mi. (ca. 13.4 km), 1 May 2010, Lange 

317 (FLAS). ca. 11.7 mi. (ca. 18.8 km) W of Morriston, ca. 6.3 mi. (ca. 10.1 km) E of Gulf 

Hammock, 35 ft. (ca. 11 m), 18 April 1993, Orzell & Bridges 21629 (FLAS). Otter Creek, 

26 March 1936, West & Evers s.n. (FLAS). on Rt. 121, 3 mi. (ca. 4.8 km) N of jct. 19 and 

98, 16 April 1984, Eckel & Zander s.n. (BUF). Liberty Co.: ca. 7 km NW of Sumatra, 

along Route 379, 30o04.741’N 85o02.094’W, 9 m, 25 February 2007, Shimai s.n. (Nippon 

Dental Univ.). Manatee Co.: Bradentown, 20 October 1920, Cuthbert 1638 (FLAS). 

Marion Co.: Electra, Ocala Forest, along Route 464, 1.25 mi. (ca. 2 km) S of hamlet, 27 

March 1956, Churchill s.n. (MSC). Juniper Springs, 31 March 1949, Mather M-39 

(FLAS). Silver River State Park, 29o12.738’N 82o01.306’W, 29 January 2006, Hubbard 

313 (FLAS). Miami-Dade Co.: Everglades, Long Pine Key, 25o24.691’N 80o37.494’W, 6 m, 

28 February 2007, Shimai s.n. (Nippon Dental Univ.); 25o26.069’N 80o43.249’W, 4 m, 28 

February 2007, Shimai s.n. (Nippon Dental Univ.). W end of Everglades, Natl. Park, 23 

December 1955, Craighead s.n. (FLAS). W of Goulds, ca. 3 mi. (ca. 4.8 km) W of 

Homestead Airport, extension of 216 St., 13.5 road mi. (ca. 21.7 km) SW of 194 Ave. 

intersect., 12 March 1975, Hill & Popenoe 2591 (VT). 3 mi. (ca. 4.8 km) W of Homestead, 

12 March 1956, Churchill s.n. (MSC). swamp W of Miami, 25 February 1906, Bessey s.n. 

(MSC). Monroe Co.: Big Pine Key, 21 February 1936, Killip 31533 (FLAS); 15 December 

1951, Killip 41578 (LE); 27 December 1953, Killip 43397 (FLAS); 24o42.829’N 

81o23.290’W, 1 m, 27 February 2007, Shimai s.n. (Nippon Dental Univ.). Big Pine Key, 

Blue Hole Observation Area, 2.5 mi. (ca. 4 km) NW of U.S. 1 on FL 940, 24o41’N 

81o22.5’W, 16 March 2000, Fishbein & McMahon 4244 (ID). Big Pine Key, Nature trail 

near end of Key Deer Blvd., 24o710’N 81o384’W, 27 November 2000, Hays & Hays 1954 

(ID). NE corner of Monroe Co., FL 94 (“Loop Road”), 25 January 1963, Ward & Burch 
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3290 (FLAS). Pinecrest, 12 March 1942, Scull s.n. (FLAS); 15 January 1961, Thomas 

604 (UNA). Nassau Co.: Callahan, 12 April 1937, Knight s.n. (FLAS). 6.1 mi. (ca. 9.8 

km) S of Geo. Southern R.R. overpass, ca. 10 mi. (ca. 16.1 km) from Callahan, 10 May 

1964, Ward & Ward 4019 (FLAS). Deer Run Road, near MSP corral, 1 February 2002, 

leg. ign. R394 (FLAS). W of Turkey Trot Road, next to Gilman Drive, 5 April 2006, 

Proenza 439 (FLAS). ca. 5 mi. (ca. 8.1 km) WNW of Yulee, 31 March 1961, Snedaker 105 

(FLAS). Orange Co.: Christmas, E edge of Orange Co., 3 May 1962, Craighead s.n. 

(FLAS). Oakland, 1 February 1887, Vesterlund s.n. (UPS). Osceola Co.: Bull Creek 

Wildlife Management Area, 13 January 1979, Lotspeich 553 (FLAS). ca. 9 mi. (ca. 14.5 

km) WSW of Kissimmee, 6 January 1942, Duncan 4601 (LE). SE of St. Cloud, along 

Route 192, 24 March 1951, Moore et al. s.n. (LE). Lake Tohopekaliga, 19 March 1886, 

Smith s.n. (WU). along FL 530, 6.1 mi. (ca. 9.8 km) W of jct. with FL 15, 19 April 1964, 

Myint & Smith 955 (FLAS). Palm Beach Co.: ca. 3 mi. (ca. 4.8 km) N of jct. FL 809, 

along FL A1A, 4 March 1963, Smith & Myint 907 (FLAS). Pasco Co.: 11 mi. (ca. 17.7 km) 

E of Bayonet Point, along FL 52 at Pithlachascotee River, 24 April 1980, Baltzell 11058 

(FLAS). Seven Springs, 28 October 1936, Capenter s.n. (VT). 6 mi. (ca. 9.7 km) S of 

Tarrytown, 18 May 1972, Baltzell 3958 (FLAS). Pinellas Co.: near Dunedin, 1 mi. (ca. 

1.6 km) S of #580, 31 January 1951, Guild s.n. (FLAS). St. Petersburg, 8 February 1947, 

Dearing & Dearing 6513 (FLAS). Polk Co.: central part of Avon Park Airforce Base, 

27o40.290’N 81o17.292’W, 15 November 2001, Carr 5135 (FLAS). E of Eight Mile Rd., ca. 

0.85 air mi. (ca. 1.4 km) N of Blood Rd., 62 ft. (ca. 19 m), 5 November 1994, Orzell & 

Bridges 23378 (FLAS). Florence Villa, 1919, McFarlin s.n. (FLAS). 4.5 mi. (ca. 7.2 km) E 

of Haines City, 3 April 1964, Conard s.n. (FLAS). Tiger Creek Preserve, S of central 

highlands, 27.81906N 81.47589W, 19 October 2005, Corogin TC339 (FLAS). Putnam 

Co.: 4 mi. (ca. 6.4 km) S of Welaka, Norwalk Landing, 1 April 1982, Baltzell 11576 

(FLAS). Palatka, February 1876, Garber s.n. (FLAS). Welaka, edge of fire trail ca. 0.5 

mi. (ca. 0.8 km) N of ferry, 16 March 1940, Laessle s.n. (FLAS). Sarasota Co.: ca. 5 mi. 

(ca. 8.1 km) E of Nokomis, T.J. Mabry Carlton Reserve, 10 m, 17 March 1998, Holst et al. 

6375 (USF). Seminole Co.: Altamonte Springs, March 1940, Beardslee s.n. (MU). 0.5 mi. 

(ca. 0.8 km) from bridge over Lake Jessup, 18 April 1964, Myint & Smith 946 (FLAS). 

Longwood, 10 March 1911, Flynn s.n. (VT); April 1930, Beardslee s.n. (MU). near Lake 

Mary, 4 February 1960, Schallert 11111 (S). ca. 6 mi. (ca. 9.7 km) W of Sanford, 1.8 mi. 

(ca. 2.9 km) E of Wekiva River bridge, 13 May 1965, Ward & Beckner 4627 (FLAS). 

Winter Springs, 0.2 mi. (ca. 0.3 km) E of FL 419, 1.8 mi. (ca. 2.9 km) N of jct FL 434, 

28o43’20”N 81o18’08”W, 20-25 ft. (ca. 6-8 m), 18 March 1992, Orzell & Bridges 19194 

(FLAS). St. Johns Co.: ca. 0.4 mi. (ca. 0.6 km) N of Meldrim Park, S side of FL 13, 
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29o53’23”N 81o34’02”W, 6-9 ft. (ca. 2-3 m), 23 March 1993, Orzell & Bridges 21309 

(FLAS). St. Augustine, March-April 1876, Reynolds s.n. (TI); March 1887, Angel s.n. 

(VT). near Switzerland, 15 April 1941, Murrill s.n. (FLAS). FL 206, just 1 mi. (ca. 1.6 

km) W of I-95, 16 April 1983, Judd et al. 3281 (FLAS). FL 206, 5 mi. (ca. 8.1 km) W of 

U.S. 1, 29 January 1959, Ward & West 1335 (FLAS). Sumter Co.: ca. 10 mi. (ca. 16.1 km) 

S of Tarrytown, Withlacoochee State Forest, E side of FL 471, 19 January 1969, Baltzell 

718 (FLAS). 4 mi. (ca. 6.4 km) S of Wildwood, 4 April 1946, West & Arnold s.n. (FLAS). 

Suwannee Co.: Swamp of Suwannee River, Branford, 17 March 1939, Exploration Party 

1939 (FLAS). Taylor Co.: near Cabbage Grove, NW of Scanlon, 16 March 1939, 

Exploration Party 1939 (FLAS). 14 mi. (ca. 22.5 km) SE of Perry, 14 March 1958, 

Godfrey 56253 (A). W of Perry on S side of U.S. 98, ca. 4 mi. (ca. 6.4 km) W of over 

Spring Creek at Hampton Springs, 12 May 1983, Perkins et al. 902 (FLAS). Union Co.: 

Pineland Rd., 28, 4 mi. (ca. 6.4 km) W of Lake Butler, 22 May 1942, West & Arnold s.n. 

(FLAS). Volusia Co.: Old Daytona Beach Rd., 10 April 1967, Adams 66 (FLAS). W of De 

Land, 3 April 1909, Brainerd s.n. (VT). New Smyrna, March 1925, Beardslee s.n. (MU). 

Samsula, Route 44, just W of Route 415, 18 March 1983, Hill 12630 (VT). Wakulla Co.: 

Apalachicola Natl. Forest, on State 375, S of state line, 6 March 1972, Taylor 13048 (P, 

UPS). immediately N of Ochlocknee River, 11 April 1966, Beckner 956 (FLAS). 1 mi. (ca. 

1.6 km) E of Panacea, U.S. 98, 8 June 1963, Henderson 63-1176 (VT). 6 mi. (ca. 9.7 km) 

E (W?) of Panacea, on Sopchoppy Road, 13 March 1972, Taylor 13060 (UPS). 4 mi. (ca. 

6.4 km) N of Shell Point, 20 March 1946, McDaniel 3976 (UNA). St. Mark’s Natl. 

Wildlife Refuge, 3.7 air mi. (ca. 6 km) S of Sopchoppy, Hwy 319, 9 March 2009, Crow & 

Anderson 10111 (MSC). St. Mark’s Rd., Hi. 363, 9 April 1952, Liggett 1970a (FLAS). 

along Route 319, ditch opposite side of #3241, 30o00.960’N 84o30.073’W, 3 m, 26 

February 2007, Shimai s.n. (Nippon Dental Univ.). Walton Co.: Dale Davises place, 4.5 

mi. (ca. 7.2 km) S of Freeport, 10 ft. (ca. 3 m), 29 March 1966, Davis & Davis 2131 

(FLAS). E side of Eglin Range Rd. (ERR) 399, ca. 0.3 mi. (ca. 0.5 km) S of jct. ERR 200 at 

New Home, 30o36’17”N 86o13’15”W, 80-100 ft. (ca. 24-31 m), 9 May 1993, Orzell & 

Bridges 21782 (FLAS). 4.5 mi. (ca. 7.2 km) S of Freeport, 10 ft. (ca. 3 m), 29 March 1966, 

Davis & Davis s.n. (E). Washington Co.: Rd. 277, near Brock, 14 April 1949, Hood 1963 

(FLAS). Georgia: Atkinson Co.: near Willacoochee, 220 ft. (ca. 67 m), 6 May 1904, 

Harper s.n. (E). Bryan Co.: 9 mi. (ca. 14.5 km) SE of Richmnond Hill, 29 March 1949, 

Moore & Lawrence 744 (AAU, BM, E). Camden Co.: St. Marys, March 1902, Boynton s.n. 

(FLAS). Waverly, 24 March 1973, Moldenke & Moldenke 26426-26427 (AAU). 5.5 mi. (ca. 

8.9 km) N of Waverly, Route 17, 28 March 1972, Meagher 427 (USF). White Oak, Route 

17, 10 April 1961, Cinq-Mars s.n. (QFA). Charton Co.: 4 mi. (ca. 6.4 km) N and 0.6 mi. 
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(ca. 1 km) W of Mattox, 14 March 1967, Stott 800 (MSC). Chatham Co.: 12 mi. (ca. 19.3 

km) SE of Richmond Hill, 18 mi. (ca. 29 km) S of Savannah, 6 April 1947, Lawrence 12a 

(GZU). Glynn Co.: 10 mi. (ca. 16.1 km) N of Brunswick, 24 March 1941, Chrysler s.n. 

(CHRB). McIntosh Co.: Darien, 2 April 1958, Cinq-Mars s.n. (QFA). Sapelo Isl., 1 mi. (ca. 

1.6 km) N of Plantation Building, 3 April 1954, Adams & Duncan 17651 (S). Richmond 

Co.: Augusta, April 1881, Cuthbert s.n. (CHRB; as P. caerulea). Stewart Co.: near 

Lumpkin, 21 April 1885, Latimer s.n. (CINC). Wayne Co.: Jesup, April 1893, Ruth s.n. 

(MU). SW of Jesup, 10 April 1942, Duncan 4665 (ID). county not specified: s.d., Michaux 

s.n. (HOLOTYPE: P). Louisiana: Beauregard Par.: ca. 9 mi. (ca. 14.5 km) SW of Fields, 6 

mi. (ca. 9.7 km) N of Starks, 3 April 1980, Allen & Vincent 10,036 (USF). Calcasieu Par.: 

4.5 mi. (ca. 7.2 km) NE of Lake Charles, 22 March 1958, Reese & Harris 1691 (A). 

Natchitoches Par.: Chopin, May 6 1915, Palmer 7562 (K). 3 mi. (ca. 4.8 km) S of 

Coldwater, 26 July 1938, Correll & Correll 9814 (A). 4 mi. (ca. 6.4 km) S of Kisatchee, 29 

April 1963, Kral 16944 (FLAS). Kisatchee Natl. Forest, Natl. Red Dirt Wildlife Refuge, 

27 June 1964, Thieret & Thieret s.n. (USF). Vernon Par.: Wyatt Creek, 28 April 1955, 

Cooley & Brass 3894 (USF). North Carolina: Brunswick Co.: Route 130, 3-4 mi. (ca. 

4.8-6.4 km) SE of Route 17, 25 March 1954, Rossbach s.n. (TUS, WVA). New Hanover 

Co.: E of Wilmington, 1 May 1902, Woodard s.n. (MU). Pender Co.: 2.2 mi. (ca. 3.5 km) N 

of Hampstead on U.S. 17, 19 May 1973, Boufford & Ahles 8924 (KYO). 3.8 mi. (ca. 6.1 

km) NE of Hampstead, U.S. 17, 19 May 1973, Ahles & Boufford 76483 (MASS). Holly 

Shelter Game Land, Back Isl., W of Ashes Creek, N of Lodge Road, 4 May 1995, Sorrie 

et al. 8339 (A). South Carolina: Georgetown Co.: Georgetown, Brown Ferry Rd., 25 April 

1970, Stone 874 (FLAS). Williamsburg Co.: 21 mi. (ca. 33.8 km) NW of Georgetown, 

Mobley Trail off Indian Hunt Rd., 18 April 1970, Stone & Stone 821 (FLAS). Texas: 

Hardin Co.: S of Kountze, 23 March 1942, Lundell & Lundell 10888 (IEB); 24 March 

1942, Lundell & Lundell 10908 (MEXU). near Kountze (Kuntze), 8 May 1949, Genty 

531 (ARIZ). Newton Co.: 30 mi. (ca. 48.3 km) S of Newton, 5 April 1947, Winkler et al. 

47202 (NYS). Sabine Co.: 6.5 mi. (ca. 10.5 km) NE of Milam, 24 May 1947, McVaugh 

8449 (A). Trinity Co: SE of Groveton on Chita Community Road, 0.4 mi. (ca. 0.6 km) N 

from Co. Rd 356 and 1 mi. (ca. 1.6 km) S of TX 353 and Chita Cemetary, in drainage of 

Sulphur Creek, ca. 300 ft. (ca. 91 m), 21 April 1997, Atha & González 1428 (K, MEXU).  

 

Pinguicula ramosa Miyoshi 

JAPAN. Gunma: Midori, Mt. Kesamaru-yama, 14 June 1974, Sudo s.n. (GMNHJ). 

Midori, Mt. Kesamaru-yama, Hachitanbari, 29 June 2003, Shibata s.n. (Nippon Dental 

Univ.). Midori, Mt. Kesamaru-yama, Ato-Kesamaru-yama, source of Konaka River, 
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36o37’54.5”N 139o19’41.7”E, 1,780 m, 28 June 2009, Yoshii et al. s.n. (GMNHJ). Tochigi: 

Ashio (Nikkō), Mt. Kesamaru-yama, 1,830 m, 24 July 1985, Ogura et al. s.n. (Tochigi 

Pref. Museum). Ashio (Nikkō), Mt. Kōshin-zan, July 1890, Kinashi s.n. (KYO; as P. 

vulgaris); 9 August 1890, Miyoshi s.n. (HOLOTYPE?: TI); 30 July 1891, Hori s.n. 

(MAK); July 1891, Miyoshi s.n. (TNS); July 1891, Sakurai s.n. (TNS); 20 July 1909, 

Sakurai s.n. (LE); 18 June 1910, Kurihara s.n. (GMNHJ); 5 July 1912, Shimazu s.n. 

(TI); 2 August 1912, Koidzumi 69204 (TNS); 15 August 1913, Imai s.n. (TNS); July 1914, 

Takamatsu s.n. (SAPS); 20 July 1918, Shimazu s.n. (TI); 31 July 1921, Ogura s.n. (TI); 2 

August 1921, Ogura s.n. (TI); 23 June 1951, Komiya s.n. (TNS); 15 July 1952, Haginiwa 

s.n. (TNS); 22 July 1952, leg. ign. s.n. (K); 22 June 1954, Higuchi s.n. (GMNHJ); 6 

August 1954, Moriya s.n. (Tochigi Pref. Museum); 31 June 1957, Komiya s.n. (TNS); 

June 1962, Komiya s.n. (TNS); 1,750 m, 26 June 1966, Michikawa 8154-8155 (TNS); 27, 

June 1970, Komiya s.n. (KANA); 1,400-1,800 m, 4 July 1970, Furuse 49227 (PE); 7 July 

1974, Komiya & Shibata s.n. (TNS; as P. ramosa f. albiflora); 26 June 1977, Komiya & 

Shibata s.n. (TNS); 25 June 1978, Komiya & Shibata s.n. (TNS); 24 June 1979, Komiya 

& Shibata s.n. (TNS); 22 June 1980, Komiya & Shibata s.n. (TNS; as P. ramosa f. 

albiflora); 2 June 1982, Nemoto s.n. (Tochigi Pref. Museum); 1,700 m, 3 June 1984, 

Ogura s.n. (Tochigi Pref. Museum); 1,720 m, 11 July 1984, Ogura & Noguchi s.n. 

(Tochigi Pref. Museum); 19 June 1988, Komiya & Shibata s.n. (TNS); 24 June 1990, 

Komiya & Shibata s.n. (TNS); 19 June 1993, Shibata s.n. (TNS; as P. ramosa f. 

albiflora); 22 June 1996, Shibata s.n. (TNS; as P. ramosa f. albiflora); 15 June 1997, 

Shibata s.n. (Nippon Dental Univ.); 21 June 1997, Shibata s.n. (TNS); 17 June 2000, 

Shibata s.n. (TNS); 21 June 2004, Shibata s.n. (TNS); 14 June 2010, Shibata s.n. (TNS). 

Ashio (Nikkō), Mt. Kōshin-zan, SE slope, 1,700 m, 22 June 1986, Ogura s.n. (Tochigi 

Pref. Museum). Ashio (Nikkō), Mt. Kōshin-zan, near summit, 1,850 m, 1 September 

1989, Ogura s.n. (Tochigi Pref. Museum). Ashio (Nikkō), S slope of Mt. Kōshin-zan, trail 

between Kōshin-sansō Hut and summit, rock walls below summit, 36o40.281’N 

139o21.820’E, 1,820 m, 3 June 2016, Shimai s.n. (LE). Ashio (Nikkō), S slope of Mt. 

Kōshin-zan, along Oyama-meguri trail, below Byōbu-iwa rock, 36o40.368’N 

139o22.093’E, 1,642 m, 10 June 2017, Shimai s.n. (LE, TNS). Ashio (Nikkō), S slope of 

Mt. Kōshin-zan, along Oyama-meguri trail, near Megane-iwa rock, 36o40.309’N 

139o21.923’E, 1,671 m, 3 June 2016, Shimai s.n. (LE). Ashio (Nikkō), S slope of Mt. 

Kōshin-zan, along Oyama-meguri trail, Tsuru-iwa rock, 36o40.420’N 139o22.068’E, ca. 

1,700 m, 18 July 2011, Shimai s.n. (UPS); 3 June 2016, Shimai s.n. (LE). Ashio (Nikkō), 

Mt. Nokogiri-yama, 14 August 1984, Hasegawa s.n. (Tochigi Pref. Museum); 1,950 m, 7 

August 1986, Noguchi et al. s.n. (Tochigi Pref. Museum). Nikkō, Mt. Akanagi-san, near 
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Akanagi-okusha-ato, 2,100 m, 30 June 2001, Nazuka s.n. (Tochigi Pref. Museum). Mt. 

Akanagi-san, Hinata, 7 September 1904, Takeda s.n. (TNS). Nikkō, Mt. Akanagi-san, 

Oku-Akanagi-san, 2,000 m, 11 August 1984, Ogura s.n. (Tochigi Pref. Museum). Nikkō, 

Kami-Kuriyama, upper stream of Misawa Rivulet, 1,460 m, 23 August 1989, Noguchi et 

al. s.n. (Tochigi Pref. Museum); 1,460 m, 23 August 1989, Ogura et al. s.n. (Tochigi Pref. 

Museum); 1,950 m, 20 July 1992, Yamashita s.n. (Tochigi Pref. Museum); 1,950 m, 29 

July 1992, Yamashita s.n. (Tochigi Pref. Museum). Nikkō, Mt. Nantai-san, 2 August 

1921, Ogura s.n. (TI); 7 July 1924, leg. ign. s.n. (TNS); July 1929 & 3 July 1931, leg. ign. 

s.n. (TNS); 3 July 1931, Hara s.n. (TI); 4 August 1931, Shimada s.n. (TNS); 10 August 

1931, Shimada s.n. (TNS); 2 July 1934, Ito s.n. (TI); 10 September 1934, Koidzumi 

94467 (TNS); 22 August 1951, Komiya s.n. (TNS); 5 July 1964, Shibusa s.n. (Tochigi 

Pref. Museum); 2,300 m, 15 June 1982, Ogura s.n. (Tochigi Pref. Museum); 2,200 m, 22 

June 1982, Ogura s.n. (Tochigi Pref. Museum); 2,240 m, 24 July 1983, Ogura & Noguchi 

s.n. (Tochigi Pref. Museum); 1,600 m, 5 July 1992, Shibata s.n. (TNS); 2,300 m, 9 August 

1997, Hasegawa s.n. (Tochigi Pref. Museum); 11 July 1999, Shibata s.n. (TNS); 8 July 

2001, Shibata s.n. (TNS); 2,240 m, 15 October 2002, Suzuki s.n. (Tochigi Pref. Museum). 

Nikkō, Mt. Nantai-san, Hanatate-sawa, 13 September 1987, Shibata s.n. (TNS); 27 

June 1994, Shibata s.n. (TNS); 27 June 1997, Shibata s.n. (Nippon Dental Univ.). Nikkō, 

Mt. Nantai-san, above Shizu-goya Shelter, 4 June 2001, Shibata s.n. (Nippon Dental 

Univ.); 8 July 2007, Shibata s.n. (TNS). Nikkō, Mt. Nyohō-san, 14 June 1901, 

Matsumura s.n. (TI); June 1901, Matsumura s.n. (TNS); 4 July 1903, Takeda s.n. (MAK, 

TI); July 1905, Sakurai s.n. (TNS); 2 September 1905, Hayakawa s.n. (TI); 10 August 

1908, Sakurai s.n. (E); 6 August 1909, Endo s.n. (TUS); July 1913, Koidzumi s.n. (TI); 6 

August 1914, leg. ign. 140 (KYO); 20 June 1916, Kurihara s.n. (GMNHJ); 28 May 1924, 

Kishida s.n. (TNS); 26 July 1924, Narita 1376 (A, BM, PE, TI); July 1924, Hayakawa 

s-310 (TI); July 1924, Hayakawa T609 (TI); 2 July 1933, Ito s.n. (TI); 2 July 1933, 

Tsuyama s.n. (TI); 1,900 m, 24 July 1951, Furuse 23871 (PE); 6 July 1952, Kubota s.n. 

(Tochigi Pref. Museum); 2,000 m, 6 July 1952, Okuyama 16772 (TNS); 1,800 m, 7 July 

1952, Yamazaki 3122 (TI); 2 June 1961, Shibusa s.n. (Tochigi Pref. Museum); 4 July 

1962, Hsu 3658 (TUS); 5 July 1965, Okuyama & Okuyama 24712 (TNS); 2,090 m, 26 

September 1984, Ogura s.n. (Tochigi Pref. Museum); 3 July 2005, Shibata s.n. (TNS). 

Nikkō, Mt. Nyohō-san, near Karasawa, s.d., Zyoo s.n. (TI). Nikkō, Mt. Nyohō-san, above 

Nanataki Waterfall, 20 June 1891, Zyoo s.n. (TI). Nikkō, Unryū-keikoku Gorge, 1,500 m, 

30 July 1972, Nakayama s.n. (Tochigi Pref. Museum); 23 June 1981, Sato s.n. (Tochigi 

Pref. Museum); 1,450 m, 3 June 1983, Ogura & Noguchi s.n. (Tochigi Pref. Museum); 

1,500 m, 14 August 1996, Hasegawa s.n. (Tochigi Pref. Museum); 29 June 1999, 
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Hasegawa s.n. (Tochigi Pref. Museum); 1,250 m, 13 July 2005, Ogura s.n. (Tochigi Pref. 

Museum). Nikkō, Unryū-keikoku Gorge, near end of abandoned forest road, 36o47.933’N 

139o33.587’E, 1,441 m, 20 May 2017, Shimai s.n. (LE, TNS). Nikkō, locality not specified, 

June 1901, leg. ign. s.n. (MAK, VT); August 1908, Yokohama Nursery Co. Ltd. s.n. (E). 

Misc. (prefecture not specified): densha-kidō (electrified railway track), 26 October 1935, 

Furuse s.n. (SHIN). Mt. Kesamaru-yama, 2 July 1978, Sudo s.n. (GMNHJ). (locality not 

specified): July 1910, Mochizuki s.n. (E). 

 

Pinguicula rectifolia Speta et Fuchs 

non visus 

 

Pinguicula reichenbachiana Schindler 

FRANCE. Alpes-Maritimes: Gorges de la Bergue, 500 m, 27 June 1981, Cheek 91 (K; as 

P. longifolia subsp. reichenbachiana). above Fontan, 1808, Risso s.n. (G-DC; as P. 

grandiflora); 24 May 1886, Reverchon 240 (BM; as type of P. grandifolia var. maculata, 

E, K, LE, LISU, MANCH, NMW, WU; as P. grandiflora var. maculata); 26 April-10 May 

1906, Saint-Yves s.n. (P; as P. leptoceras); 6 April 1923, Le Brun s.n. (P; as P. longifolia). 

between Fontan and Saint-Dalmas-de-Tende, 15 April 1891, Bicknell s.n. (AMD, UPS, 

WU; as P. longifolia); April 1894, Bicknell s.n. (JE, MHA, STR; as P. longifolia); ca. 500 

m, 12 May 1958, Casper s.n. (JE). Vallée de la Roya, 3 km N of Fontan, 20 July 1996, 

Shimai & Steiger s.n. (Nippon Dental Univ.; as P. longifolia subsp. reichenbachiana); 23 

April 1997, Galasso s.n. (MSNM; as P. longifolia subsp. reichenbachiana); 24 July 1997, 

Shimai s.n. (Nippon Dental Univ.; as P. longifolia subsp. reichenbachiana); 26 April 

1998, Shimai s.n. (Nippon Dental Univ.; as P. longifolia subsp. reichenbachiana); 28 

May 2002, Shimai s.n. (Nippon Dental Univ.). ITALY. Liguria: Savona: 9 km NW of 

Albenga, S of Zuccarello, 44o06.465’N 08o07.592’E, 128 m, cultivated material vouchered 

on 12 May 2001 (originally collected at the locality on 3-4 September 2000 by Schlauer 

& Steiger), Steiger s.n. (JE; as P. longifolia subsp. reichenbachiana).  

 

Pinguicula rotundiflora Studnička 

MEXICO. Nuevo León: Municip. Aramberri, N of Aramberri, 1,025 m, 23 November 1993, 

Hinton et al. 24000 (GBH, Herb. Hinton in MO; as type of P. jorgehintonii, IEB, MEXU; 

as isotype of P. jorgehintonii); 1,145 m, 23 November 1993, Hinton et al. 24000 (TEX; as 

holotype of P. jorgehintonii). Municip. Galeana, Agua Blanca to La Purísima, 2,135 m, 3 

March 1992, Hinton et al. 21812 (GBH, Herb. Hinton in MO, IEB). Municip. Galeana, 

km 10.7, between Rayones and Galeana, 1,260 m, 8 August 1990, Zamudio et al. 6174 
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(IEB, MEXU). Municip. Galeana, km 10, between Rayones and Galeana, 1,300 m, 26 

February 1991, Zamudio et al. 6224 (IEB, MEXU). Potrero to Guadalupe, 1,050 m, 14 

November 2003, Hinton et al. 28188 (GBH, Herb. Hinton in MO). 

 

Pinguicula sharpii Casper et Kondo 

non visus 

 

Pinguicula spathulata Ledeb. 

RUSSIA. Amur: Dzeltulinskij, Stepnikovyj ridge, near pass of Aldan road, 31 July 1964, 

Voroshilov 11785 (MHA; as P. variegata). Zaya River basin, Tukuringra, Bekeldeul, 

1,250 m, 10 August 1914, Prokhorov & Kuzeneva s.n. (LE; as P. variegata). Zaya River 

basin, Tukuringra, between Gilyuy and Rakindy (Erakingry) River, 24 July 1914, 

Prokhorov & Kuzeneva 262 (LE; as P. variegata). Buryatia: Bargusin, cross Duvan to 

source of River Tompuda — Ulyun (Uljun), 15 July 1964, Siplivinsky s.n. (BM, E, JE, 

MAK, PE, SOM; as P. variegata). source of Malaya Kosa River, 1-3 August 1967, 

Egorova & Siplivinsky s.n. (LE; as P. glandulosa). Chukotka: Achechen Lake, 14 July 

1970, Afonina et al. s.n. (LE). Anadyr, 1894, Olsufiev s.n. (LE; as P. alpina); 26 June 

1933, Maiseev 764 (LE; as P. villosa); 30 June 1933, leg. illegible 1690 (LE; as P. villosa); 

21 July 1950, Andreev s.n. (LE; as P. villosa). Anadyr, 25 km NE of airport, 20 June 

1992, Svenson s.n. (S; as P. glandulosa). Anadyr, lake shores, 7 July 1964, 

Derviz-Sokolova & Pavlushinin s.n. (LE). Anadyr, Bering Sea coast, mouth of river, 20 

July 1929, Sochaeva s.n. (LE; as P. glandulosa). near Anadyr, slope of hill, 1956?, leg. 

illegible s.n. (LE; as P. variegata). Anadyr district, Mt. Ščučij (Mt. Shchuchye), 3 July 

1933, leg. illegible 4690 (LE; as P. villosa). Anadyr River basin, middle of Severny 

Pekulneyveem River, 9 August 1977, Korobkov s.n. (LE; as P. variegata). Anjuj Mts., 

Ilirney (Ilirnej) Lakes, 24 June 1980, Zaslavskaja & Plieva s.n. (A, BM, BP, E, JE, MAK, 

PE, S, SOM, TNS). Central Chukotka Plateau, middle part of Pegtymel River, 6 July 

1974, Balandin et al. s.n. (LE; as P. variegata). Mt. Gorelovy, 26 June 1933, Vasilyeva 

s.n. (LE). Upper Ilirney Lake, 12 July 1973, Petrovsky s.n. (LE; as P. variegata). Ioni 

Lake (Yoni Lake), 6 June 1977, Katenin s.n. (LE; as P. variegata). left tributary of 

Jurumkuveem, 24 June 1968, Katenin & Petrovsky s.n. (LE; as P. variegata). 

Kanchalan River, 10 km from mouth, 5 August 1971, Sukhorukov et al. s.n. (LE; as P. 

variegata); 9 August 1971, Sukhorukov et al. s.n. (LE; as P. variegata). middle of 

Kanchalan River, mouth of Kuropatochey River, 28 July 1979, Korobkov et al. s.n. (LE). 

Gulf of Kresta, near Konergino, 18 August 1972, Katenin s.n. (LE); 18 August 1972, 

Katenin & Andreev s.n. (LE; as P. variegata); 20 August 1972, Katenin & Andreev s.n. 
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(LE; as P. variegata). Markovo, 28 km NW of Vaegi, 26 June 1951, Moskovtseva s.n. 

(MW; as P. villosa). upper reaches of Palyavaam River (Kalenmyvaam River), 12 July 

1973, Balandin et al. s.n. (LE); 13 July 1973, Balandin et al. s.n. (LE); 19 July 1973, 

Balandin et al. s.n. (LE); 26 July 1973, Balandin et al. s.n. (LE). Southern tip of Mt. 

Pekulney, Pekulneyveem River, 2 August 1977, Vasilyeva & Korobkov s.n. (LE); 9 

August 1977, Korobkov s.n. (LE); 8 August 1979, Korobkov & Sekretaeva s.n. (LE). E 

slope of Mt. Pekulney, right tributary of Tanyurer River, Televeem River, 26 July 1979, 

Korobkov et al. s.n. (LE). Mt. Pekulney, upper reaches of Yuychey, 30 July 1977, Vasiliev 

et al. s.n. (LE; as P. variegata). NW slope of Rarytkin ridge, 4 July 1977, Korobkov & 

Yurtsev s.n. (LE; as P. variegata); 350 m, 7 July 1977, Vasilev & Yurtsev s.n. (LE; as P. 

variegata). middle part of Rauchau River, 16 July 1965, Yurtsev s.n. (LE; as P. 

variegata). Bay of St. Nicholas, near Anadyr Lake, 6 July 1909, Borisov 79 (LE; as P. 

glandulosa). Ugolnye, souther spur of Golden Ridge, lower part of W slope, 23 June 1974, 

Balandin et al. s.n. (LE; as P. villosa). Ust-Chaun, 17 June 1970, Mezhenny s.n. (LE; as 

P. variegata). N of Zolotoy Mts., upper reaches of tributary of Kolbi River, 18 July 1978, 

Sekretareva & Yurtsev s.n. (LE). Irkutsk: spring of Gramna River, 55o58’N 108o54’E, 

1,100 m, cultivated material vouchered on 15 July 2001 (originally collected at the 

locality on 19 July 2000 by Molozhnikov), Steiger s.n. (JE; as P. algida or P. variegata). 

Pravyy Tolokoktai River, 22 July 1993, Sepantsova 2265 (LE). Kamchatka: Kamenskoe, 

Penzina, 13 July 1932, Tikhomirov & Tichomirov s.n. (S; as P. glandulosa); 13 July 1932, 

Tikhomirov s.n. (LE; as P. glandulosa); 19 July 1932, Gerodkov & Tichomirov s.n. (LE, 

S; as P. glandulosa). Koryak, Penzhinsky, 12 km from Kamenskoe, 9 km N of river, 400 

m, 23 July 1960, Kildyushevsky 41/6 (LE; as P. villosa). Koryak, Penzhinsky, Talovskiye 

Mts., E of Mt. Belaya (745 m), 900 m, 20 June? 1974, Kharkevich s.n. (SAPS; as P. 

glandulosa); 828 m, 27 July 1974, Kharkevich s.n. (LE; as P. glandulosa). Koryak, 

Penzhinsky, 7 km NNW of Ust-Penzhino, 400 m, 6 August 1960, Kildyushevsky 70/4 

(LE; as P. villosa). Koryak, Penzhinsky, Ust-Penzhino, Penzhina River, 6 August 1960, 

Kildyushevsky 61/2 (LE; as P. glandulosa). Penzhinsk, near Manily, 828 m, 27 July 1974, 

Kharkevich s.n. (LE; as P. glandulosa); 13 June 1975, Kharkevich & Buch s.n. (JE, 

MHA, PE, SNU, TNS). Khabarovsk: Ayano-Mayskiy, Chelat, Gorbi River basin, 17 June 

1979, Kharkevich & Vyshin s.n. (JE, LJU, MHA, PE, SNU, TNS). Ayano-Mayskiy, 

Chelat, Gorbi River basin, SW shoulder of Mt. Topko, 29 June 1979, Kharkevich & Buch 

s.n. (JE, MHA, PE, SNU, TNS). near Okhotsk, 17 July 1962, Voroshilov 11244 (MHA; as 

P. glandulosa). near Okhotsk, Sea of Okhotsk coast, 7 August 1921, Radish s.n. (LE; as P. 

glandulosa). Okhotsk, Ulya (Ul’ja), July-August 1931, Yamasaki s.n. (TNS; as P. villosa). 

upper reaches of stream flowing into Suluk Lake, 15 August 1931, Sochava s.n. (LE; as 
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P. variegata). Ulberikan, 20 June 1966, Maximova s.n. (LE). Zav’jalova Isl. (Ola Isl.), 3 

August 1913, Golousov s.n. (LE). Verhnebureinskij District, 33 km SE of Sofijsk, 

Dusse-Alin' Ridge, upper Pravaja Bureja River, 1,600 m, 11 July 1978, Negaev s.n. 

(MHA; as P. glandulosa). Magadan: S of Magadan, Zav’jalova Isl. (Savjalova Isl.), 12 

June 1992, Sevenson s.n. (S; as P. glandulosa). between Magadan and Negaevo, 

Marchekan hill, 12 July 1969, Khohrjakov & Mazurenko s.n. (MHA; as P. variegata). 

Negaevo, 5 July 1932, Boroughs & Tikhomirov s.n. (LE; as P. glandulosa); 5 August 

1932, Boroughs & Tikhomirov s.n. (LE; as P. glandulosa). Sea of Okhotsk, 

Tauiskaya-Olskiy area, 15 August 1930, leg. illegible 613 (LE; as P. glandulosa). 

Spafar’eva Isl. (Koroviy Isl.), 4 July 1912, Derbeko s.n. (LE; as P. variegata). Zav’jalova 

Isl. (Ola Isl.), near shore of Rassvet Bay, 22 June 1928, Dulokey s.n. (LE; as P. villosa). 

Sakha (Yakutia): between Aldan and Allah-Jun’ (Alach-jun), 1835, leg. ign. s.n. (K, LE; 

as P. variegata). way to Ochotensem between Aldan River and Allach-jun, 1835, 

Turczaninov s.n. (LE; as holotype of P. variegata, LE, MW; as isolectotype of P. 

variegata). Sakhalin: Sakhalin Isl.: Mt. Funadomari-yama (Mt. Kawashima-yama or Mt. 

Tomarinka presently near Nerpič’e), 16 July 1935, Kawashima 6 (SAPS; as P. 

glandulosa); 3 August 1935, Sugawara s.n. (KYO, SAPS; as P. glandulosa); 21 June 1936, 

Tatewaki & Takahashi s.n. (SAPS; as P. glandulosa); 23 June 1936, Tatewaki & 

Takahashi s.n. (SAPS; as P. glandulosa); 49o43’57.5”N 144o06’34.9”E, 27 June 1997, 

Shibata s.n. (Nippon Dental Univ.; as P. variegata); 28 June 1997, Komiya & Shibata s.n. 

(TNS; as P. variegata); 1 July 2002, Shibata s.n. (TNS; as P. variegata). Nerpich’ye 

(Chirikoro), 16 July 1935, Kawashima s.n. (SAPS; as P. glandulosa). Mt. Orlinaya, 1 

July 1997, Shibata s.n. (Nippon Dental Univ.; P. variegata). S peak of Mt. Orlinaya, 4 

July 1997, Shibata s.n. (Nippon Dental Univ.; as P. variegata). Misc. (region not 

specified): Transbaikal, s.d., leg. ign. s.n. (HOLOTYPE: LE). between Yakutsk 

(Jacutiam) and Okhotsk (Ochoti), 1835, Turczaninof s.n. (G; as P. variegata). 

  

Pinguicula takakii Zamudio et Rzedowski 

MEXICO. San Luis Potosí: Villa Juárez, 4 km from Buenavista, 22o11.043’N 

100o19.970’W, ca. 1,420 m, 8 November 2003, Rivadavia et al. 1806 (MEXU). Villa 

Juárez, Minas de San Rafael and Guaxcama, 1,350 m, 30 November 1965, Takaki 2057 

(PARATYPE: IEB). Municip. Villa Juárez, 1.5 km NE of Buenavista, 1,350 m, 20 

December 1980, Zamudio 3824 (ENCB). Municip. Villa Juárez, ca. 1 km SW of 

Buenavista, 22o12’08”N 100o18’56”W, 1,260 m, 11 December 2003, Zamudio & Ibarra 

12653 (IEB). Municip. Villa Juárez, Minas de Guascamá, 2 km SE of Buenavista, 1,400 

m, 18 December 1980, Zamudio 3789 (ISOTYPES: IEB, MICH, PARATYPE: IEB). 
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Pinguicula utricularioides Zamudio et Rzedowski 

MEXICO. Oaxaca: Cerro Azul, N of Niltepec, 6,000-7,000 ft. (2,000-2,300 m), 7 March 

1956, MacDougall s.n. (HOLOTYPE: MEXU, ISOTYPE: IEB). 

 

Pinguicula vallisneriifolia Webb 

SPAIN. Granada: Otívar, Natural Park Sierras of Tejeda, Almijara and Alhama, 

Cascada de los Chortales, 800 m, 12 June 2003, Cabezudo et al. s.n. (MGC). Jaén: Río 

Borosa, 700 m, 8 June 1989, Zarzosa s.n. (FCO); 8 June 1989, Fernández s.n. (VAL); 8 

June 1989, Rascon s.n. (JACA). Río Borosa, Cerrada de Elias, 800 m, 5 June 1986, 

Prudhomme s.n. (STU); 17 July 1997, Shimai s.n. (Nippon Dental Univ.). Sierra de 

Cabrilla, 1,700 m, June 1906, Reverchon s.n. (P; as P. longifolia). Cazorla to Madalena, 

1,200 m, May 1903, Reverchon s.n. (JE; as P. vallisneriifolia var. brevifolia, MHA, UPS). 

Cazorla to Cueva de la Madalena, 1,200 m, May 1903, Reverchon s.n. (P). Sierra de 

Cazorla, Aguilones de Fuente de la Umbria, 1,360 m, s.d., Lacaita s.n. (BM). Sierra de 

Cazorla, Almagreros, 1,150 m, 27 July 1951, Heywood 1759 (BM). Sierra de Cazorla, 

above Cazorla, Fuente de Magdalena, 13 June 1927, Wilmott s.n. (BM). Sierra de 

Cazorla, Cañda de la Magdalena, 6 July 1961, Heywood 63012 (AAU). Sierra de Cazorla, 

Cueva de la Magdalena, ca. 1,050 m, 31 May 1928, Lacaita s.n. (BM); 13 June 1928, 

Lacaita s.n. (K). Sierra de Cazorla, Cueva de la Magdalena, above town, 5 July 1948, 

Heywood & Davis 586 (BM). Sierra de Cazorla, Tejo la Malena, June 1980, Guerra & 

Salvo s.n. (MGC). Barranco del Río Guadalentin (Barrancon de Valentina), 1,700 m, 

June 1904, Reverchon s.n. (BP, E, LE, MANCH, MU, P, STR, UPS, WA, WU). 2.5 km 

SSE of La Iruela, Cueva de la Magdalena, 1,200 m, 22 March 1996, Schmidt s.n. (JE). ca. 

2.5 km S of La Iruela, 1,100 m, 17 July 1997, Shimai s.n. (Nippon Dental Univ.). Sierra 

de Segura, Los Organos, 12 June 1983, Hernandez s.n. (JACA). Misc. (province not 

specified): Velez Rubio (possibly mislabeled; see Blanca et al. 1999), s.d., Webb s.n. 

(LECTOTYPE: FI). SWITZERLAND (naturalized). Bern: SW of Bern, along 

Schwarzwasser River, near Schwarzwasserbrücke Bridge, 600 m, 18 July 1996, 

introduced by J. Steiger, Shimai & Steiger s.n. (Nippon Dental Univ.). 

 

Pinguicula vallis-regiae Conti et Peruzzi 

ITALY. Abruzzo: L’Aquila: Parco Nazionale d’Abruzzo, La Camsciara, August 1955 & 

August 1958, Anzalone s.n. (RO; as P. vulgaris var. reichenbachiana); 1959, Anzalone 

s.n. (RO; as P. reichenbachiana); 29 June 1970, Anzalone s.n. (RO; as P. 

reichenbachiana). Parco Nazionale d’Abruzzo, Villetta Barrea, 8 June 1955, Montelucci 

s.n. (RO; as P. reichenbachiana). Vielletta Barrea, Camosciara, 41o45.925’N 13o54.535’E, 
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1,073 m, 26 May 1994, Conti s.n. (HOLOTYPE: APP). 

 

Pinguicula villosa L. 

CANADA. British Columbia: Log Cabin, Klondike Highway, main pond, 26 June 1999, 

Bennett 99-0160 (BABY). 10 mi. (ca. 16.1 km) N of Port Clements on road to Masset, 6 

June 1964, Calder et al. 34712 (MAK, TNS). 5 mi. (ca. 8.1 km) S of Prince Rupert, 14 

August 1966, Sjörs PR 63 (UPS). Manitoba: Baralzon Lake, 60o00’N 98o10’W, 29 July 

1950, Scoggan 8215 (WIN); 20 July 1983, Johnson J83-161 (MMMN). Caribou Lake, 

near old Trading Post, 14 July 1983, Johnson J83-36 (MMMN). Churchill, 60 ft. (ca. 18 

m), 16 July 1957, Beckett s.n. (BP); 58o47’N 94o11’W, 1 July 1984, Zbigniewicz 53 (WIN). 

Churchill, between railroad station and grain elevator, 10 August 1959, Torrey 6089 

(CONN). Churchill, 1 km W of Float Plane Base at Landing Lake, 10 July 1985, 

Johnson J85-174a (MMMN). 45 mi. (ca. 72.4 km) NNW of Churchill, Seal River, 59o05’N 

94o49’W, 5 July 1965, Kozlovsky 65-12 (WIS). Churchill, Twin Lake Rd., July 1996, 

Krindle s.n. (MMMN). Gillam, 1 July 1948, Simpson 1522 (MMMN); 28 June 1950, 

Schofield 1013 (BM, CHRB, S, TNS, WIN). Herriot Creek, 15 July 1958, W.G. 109 (WIN). 

Reindeer Lake, Sawbill, 57o37’N 101o44’W, 5 August 1951, Baldwin 2373 (A, WIN). 

Tidal, 12 July 1950, Brown 177 (MAK). Wapusk Natl. Park, 15 m, 13 July 2009, Bennett 

et al. 09-0052 (BABY). Wapusk Natl. Park, 23 km S of Nestor I, 58o28’01”N 93o12’35”W, 

23 m, 19 July 2002, Ford et al. 02-204 (WIN). Wapusk Natl. Park, 0.5 km W of S end of 

Skidmore Lake, 57o47’36”N 93o22’49”W, 12 July 2004, Ford et al. 0468 (WIN). 

Newfoundland and Labrador: Anaktalik Bay, 19 August 1937, Wynne-Edwards 02-204 

(A). Hebron, 1864, Ribbach s.n. (STU); 16 July 1937, Potter s.n. (A). Hopedale, 20 June 

1907, Hettasch s.n. (MASS). N of Indian Harvour, Next Isl., 23 August 1921, Wetmore 

103051 (S). Nain, 1841, Barge s.n. (STU); August 1945, Peacock s.n. (QFA). Okak, s.d., 

Weiby s.n. (BM). Northwest Territories: Aklavik, 1 August 1928, Galis s.n. (BM). Inuvik, 

3 July 1965, Swales 454 (LE). NE of Kakisa Lake, 10 July 1959, Reich 212 (ALA; as P. 

vulgaris). Keele River, 2 mi. (ca. 3.2 km) below Canadian Wildlife Service Camp, 

64o12’N 127o25’W, 1,400 ft. (ca. 427 m), 28 June 1971, Cody & Scotter 19247 (LE); 

64o12.5’N 127o25’W, 1,400 ft. (ca. 427 m), 18 July 1971, Cody 18968 (LE). 6 mi. (ca. 9.7 

km) E of Kittigazuit, ca. 69o20’N 133oW, 24-28 July 1927, Porsild & Porsild s.n. (S). 

Mackinzie Mts., E end of Brintnell Lake, ca. 62o04’N 127o30’W, 24 July 1939, Raup & 

Soper 9595 (S). 7 mi. (ca. 11.3 km) SE of Tununuk Point, 7 July 1972, Martell s.n. 

(ACAD). Yellowknife, 62o27’N 114o22’W, 11 July 1949, Cody & McCanse 2564 (S). 

Nunavut: SW of Arviat (Eskimo Point), Maguse Lake, 18 July 1932, Güssow s.n. (BM). 

Ukkusiksalik Natl. Park, N shore of Brown Lake, 65o51’57”N 91o02’01”W, 23 July 2005, 
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Tremblay & Chisholm 137-2005 (QFA). Wolf Esker, 61o02’N 94o11’W, 21 July 1988, 

Damman 88024 (CONN). Ontario: Bruce Peninsula, Big Bay, 16 July 1933, Taylor & 

Krotkov 7785 (CHRB); 8 July 1934, Krotkov 9397 (A). Québec: Baie d’Hudson Co., 

Kuujjuarapik, 55o17’N 77o44’W, Cayouette J81-31 (A). Lac Berthet, 58o27’N 68o28’W, 9 

August 1972, Jean-Pierre s.n. (QFA). Lac Boivin, 57o46’N 73o55’W, 27 July 1985, 

Deshaye & Tardif 85-210 (QFA). Rivière Boniface, 57o45’N 76o09’W, 4 July 1997, 

Lafrance & Girard 97-15 (QFA). Rivière Boniface, W of camp, near Nadia point, 20 July 

1994, Lavasseur 98 (QFA). Île Cairn, N of The Narrows, 30 June 1939, Abbe et al. s.n. 

(BM, TUS). lake at S of Lac Chavigny, 57o59’N 75o05’W, 20 July 1982, Cayouette J82-31 

(QFA). Rivière aux Feuilles, 58o15’N 72oW, 29 June 1976, Gilbert et al. 76-2 (QFA). 

Fort-Chimo, Lac Stewart, 58o08’N 68o26’W, 7 July 1982, Blondeau 164f (QFA). W bank 

of George River, 58o40’N 66o05’W, 65 m, 21 July 1984, Gauthier 84-35 (QFA). Inukjuak, 

58o27’N 78o06’W, 19 July 1983, Blondeau 83-249 (QFA). 144 km SE of Inukjuak, 48 km 

from coast of Hudson Bay, Hugo Asselin, 57o45’N 76o20’W, 112 m, 13 July 2000, Vallée 

00-20 (QFA). Kangiqsualujjuaq, 58o42’N 65o54’W, 25 July 1988, Blondeau 88250 (QFA). 

near Kangirsuk, 60o01’N 70o01’W, 21 July 1991, Blondeau KG91036 (QFA). Lac Kaslak, 

S of lake, 58o44’N 68o45’W, 250 ft. (ca. 76 m), 16 August 1972, Grandtner G1225 (QFA). 

Kuujjuaq, N of Fort-Chimo, 58o09’N 68o18’W, 11 July 1982, Blondeau 275a (QFA). Lac 

Maguire, 58o17’N 73o30’W, 9 August 1986, Deshaye & Dumont 86-286 (QFA). Lac 

Nedlouc, 57o30’N 72o31’W, 9 July 1985, Deshaye & Tardif 85-21 (QFA). Lac Payne, ca. 

59o17’N 73o25’W, 23 July 1965, Legault & Brisson 7706 (QFA, QK, VT). 

Poste-de-la-Baleine (Great Whale River), 55o17’N 77o46’W, 15 July 1969, Brisson & 

Forest s.n. (QFA). Puvirnituq, S bank of Lac du Miroir, ca. 60o02’N 77o15’W, 26 July 

1969, Bournérias s.n. (QFA). Golfe de Richmond (Richmond Gulf), 56o06’N 76o04’W, 13 

& 19 August 1944, Dutilly 13246 (QFA); 56o10’N 76o15’W, 20 July 1945, Dutilly I4,290 

(QFA). Richmond Gulf, S of Wiachewan Bay, 19 July 1939, Abbe & Abbe s.n. (A). 

Tasiuajq, 58o42’N 69o56’W, 1 August 1992, Blondeau TQ92159 (QFA). Ungava, Kuujjuaq 

(Fort Chimo), July 1964, Müller s.n. (USF). Saskatchewan: Lake Athabasca, ca. 59o36’N 

109o13’W, 24 July 1935, Raup 6307 (S). Yukon Territory: Canol Rd., Mile 132, Lower 

Lapie R. Crossing, 2,750 ft. (838 m), 17 June 1944, Poralld & Breitung s.n. (A, ALA). 

Dempster Rd., Mile 55, 2,500-4,200 ft. (ca. 762 m-1,280 m), 11 July 1966, Porsild 153 

(LE). N of Mayo, near Halfway Lake, 63o48’N 135o47’W, 2,300 ft. (ca. 701 m), 15 June 

1967, Porsild 498 (MSC); 29 June 1967, Porsild 645 (MSC). Old Crow River, Timber 

Creek, 6 July 1926, Murie s.n. (S). Shingle Point area, mainland opposite SHIPAL, 107 

ft. (ca. 33 m), 25 July 2005, Bennett et al. 05-0901 (BABY, UBC). CHINA. Nei Mongol 

(Inner Mongolia): Da Hinggan Ling, Niu’erhezhen, 18 June 1942, Kira s.n. (KYO). 
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FINLAND. Kainuu: Hossa, 10 July 1877, Wainio s.n. (S). Konttisenniemi, 30 June 1906, 

Rouranen s.n. (UPS). Lappi: Enontekiö (Enontekis), 28 July 1800, Wahlenberg s.n. 

(UPS); 1800, Forsstrom s.n. (S). Inari, Inari Meer Lake, 5 July 1965, Wÿnands s.n. 

(AMD). Inari, Piskijärvi, 4 July 1959, Mäkinen, s.n. (BM). Inari, Virtaniemi, 20 June 

1921, Räsänen s.n. (BP). Kannanlahti, 17 July 1870, Malmberg s.n. (LE, S). vicinity of 

Kevo Subarctic Station, bank of Tshieskuljoki, 28 July 1965, Laine s.n. (LE, LJU, MAK, 

S). Könkämäeno, Vikkuri, 14 July 1939, Liro & Roivainen s.n. (S). Kotiaapa, 2 August 

1973, Kull 256 (STU). Märkäjärvi, 15 July 1944, Bacmeister s.n. (STU). Muonio, 20 

June 1938 (MEXU); 30 June 1943, Montell s.n. (TSM). Pallastunturi, ca. 68oN, 18 July 

1917, Montell s.n. (S, UPS). Peurasuvanto, Kitinen River, Braunmoor, 22 July 1961, 

Walter s.n. (STU). Posio, Livojärvi, Varankavaara, NW of Varanka, 65o59’N, 28 June 

1970, Ulvinen s.n. (LJU). Sodankylä, Korvanen, Lokka Reservior, 67o55’N 27o35’E, 26 

June 1959, Laaksonen s.n. (MEXU, QFA). Suonttajärvi, 14 July 1924, Montell s.n. (BP). 

Utsjoki, Kevojärvi Lake, just S of Turku University Biological Station, 69o45’N, 5 July 

1959, Alava s.n. (AAU, LE, MAK, UPS). Utsjoki, valley of R. Teno, NE slope of 

Kistuskaidi, N side of Paddajohke gorge, 69o57’N 26o40’E, 19 July 1980, Alho & 

Lempiäinen s.n. (AAU). Pohjois-Pohjanmaa: Iso-Syöte, 23 June 1883, Brotherus & von 

Wright s.n. (BP, K, LE, S, TI, UPS, WU). near Kiiminki, 65o07’28.4”N 25o56’52.4”E, low 

altitude, 3 July 2005, Schlauer & Rischer s.n. (Nippon Dental Univ.). Kuusamo, 8 July 

1898, Ypse s.n. (BVS). JAPAN. Hokkaidō: Shikotan Isl., between Kiritōshi and Debari, 7 

August 1931, Ohwi s.n. (KYO); 22 June 1934, Ōno 33 (SAPS, TI). Shikotan Isl., between 

Kiritōshi and Debari, Kombuusu (S tip of isl.), 22 June 1934, Tatewaki s.n. (SAPS). 

NORTH KOREA (DPRK). Ryanggang-do: Taet’aek (Daetaek), 4-5 August 1939, Hozawa 

s.n. (TNS). NORWAY. Finnmark: Alta, 6 July 1868, Zetterstedt s.n. (UPS); s.d., Norman 

s.n. (S, UPS). Kautokeino, 26 July 1955, Gjærevoll s.n. (TNS); 21 July 1968, Huber s.n. 

(STU). Langnes, 1 August 1857, Fries s.n. (UPS). Raipas, 19 July 1978, Norman s.n. (S). 

Rastegaissa, August 1965, Haas 44 (STU). Sør-Varanger, Neiden (Nejden), NW part of 

Norskelvfjell, by Klokkerelven, 69o46’N 29o25’E, 15 August 1980, Laine & Alho s.n. (BP). 

Storskog, 24 July 1968, Bråthen s.n. (S). Tana, Fjelbmaveien, 1 August 1857, Fries s.n. 

(S, UPS). Tanen (70.466667N 28.3E), 1 August 1857, Fries s.n. (UPS). Varangerbotn, 

Palsamoor, ca. 40 m, 21 July 1965, Mayer s.n. (LJU). Hedmark: Alvdal, Østerdalen, 

Tronfjeld, 17 July 1846, Prints s.n. (KMN). Kvikne, 925 m, 17 July 1955, Lid s.n. (E, S, 

TNS). Oppland: Dovre, 1 August 1863, Moe s.n. (K); 3,200 ft. (ca. 975 m), 10 July 1864, 

Ahlberg s.n. (K); 5 July 1870, Ahlberg s.n. (BM); 11 July 1870, Zetterstedt & Wickbom 

s.n. (BM, E, MANCH); July 1881, Schlyter s.n. (K, LE, P); s.d., Bull s.n. (UPS). Dovre, 

Hjerkinn, July 1857, Hartman & Hartman s.n. (UPS); 10 July 1864, Ahlbery & Axell s.n. 
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(S); 4 July 1870, Windrufva s.n. (S); 11 July 1870, Zetterstedt & Wickbom s.n. (P). 

Dovrefjell (Dovrefjeld), 1884, Alvin s.n. (BP); 30 July 1892, Dyring s.n. (UPS). 

Sør-Trøndelag: Kongsvoll (Kongsvold), 1,100 m, 21 July 1892, Baenitz s.n. (BP, E, GZU, 

LE, MHA, P, TNS, WU). 5 km S of Kongsvoll, 17 September 1989, Takahashi et al. 

10,120 (SAPS). Kongsvoll, Dovrefjell, 23 July 1885, Nyman s.n. (S); July 1903, Holm s.n. 

(S); July 1904, Silfverskiöld s.n. (S); 16 July 1937, Edelstam s.n. (S). Kongsvoll 

(Kongsvold), Vårstigen, July 1870, Ahlberg s.n. (UPS); July 1896, Johanson s.n. (S); 19 

July 1902, Sondén s.n. (S). Røros, 18 August 1902, leg. ign. s.n. (S). Røros, Kvernskaret, 

21 July 1904, Holmsen s.n. (S). Røros, Røros, 19 July 2001, T.B.F. s.n. (KMN). Røros, ca. 

3 km NW of Sørviken, N of Femundsjøens, 17 July 1962, Damagård s.n. (KMN). Singsås, 

28 July 1955, Ouren s.n. (LJU). near Tornes, August 1869, Almquist s.n. (K). RUSSIA. 

Buryatia: upper Angara River, near Chechevok, 12 June 1912, Sukachev & Shipchinsky 

s.n. (MW). Barguzin Mts., Duvan Pass, 15 July 1964, Siplivinsky s.n. (LE). tributary of 

Barguzin River, Dzhirga River, 21 June 1914, Lebedeva s.n. (LE). upper reaches of Cipa 

River, 21 June 1914, Korotkij 185 (LE). Sayan Mts., upper Obtoya River, 1,900 m, 21 

July 1960, Malyschev s.n. (LE). Selenge Region, upper Dunda-Saga River, 13 July 2008, 

Abramov s.n. (MW). Chukotka: N of Amguema, Iultin, 18 July 1990, Kuchervo s.n. (LE; 

as P. spathulata). Anadyr’, 17 July 1964, Derviz-Sokolov s.n. (MW). Anjuj Mts., Ilirney 

Lake (Ilirnej Lake), 5 July 1980, Zaslavskaja & Plieva s.n. (A, BM, BP, E, JE, LE, LJU, 

MAK, MW, P, PE, S, SOM, TNS). 25 km NE of Bilibino, 26 June 1966, Bushanskaya et 

al. s.n. (LE). basins of Bolshoy Anyuy River, 5 July 1980 (1981?), Petrovsky & Plieva s.n. 

(LE). near Ioni Lake, 12 June 1977, Katenin s.n. (LE). Keptnaivaam River, 

northernmost of Bezymyannoe Lake, 5 July 1979, Korobkov & Secretareva s.n. (LE). 

Koralveem River, near Bilibino, 30 June 1966, Bushanskaya et al. s.n. (LE). Lavrentija 

(Saint Lawrence Bay), 65o30’N 171oW, 20-21 July 1879, Kjellman s.n. (UPS). middle of 

Machvavaam River, near Mt. Raedelnoy, 6 July 1977, Koroleva & Petrovsky s.n. (LE); 

24 July 1977, Koroleva & Petrovsky s.n. (LE). Malyy Anyuy River, 16 August 1976, 

Petrovsky & Koroleva s.n. (LE); 6 Spetember 1976, Petrovsky & Koroleva s.n. (LE). left 

bank of Pegtymel River, 4 June 1974, Balandine et al. s.n. (LE). southernmost of 

Pekulney, Southern Pekulnaveveem River, 9 August 1979, Korobkov & Secretareva s.n. 

(LE). Rauchua Valley, 26 June 1967, Eimarskaya et al. s.n. (LE). Shakhtërskiy, 25 

August 1977, Korobkov & Yurtsev s.n. (LE). Irkutsk: Kirenskiy, 14 June 1914, Drobow 

94 (LE). Kamchatka: near mouth of Bolshaja Reka River, 5 July 1921, Hultén s.n. (LE). 

Karaginskiy Isl., 5 August 1969, Voroshilov et al. s.n. (MHA). Krutogorova River, 21 

June 1908, Binevich s.n. (MW). Olyoutorsk, near Tilichiki (Tilichyki), 8 July 1974, 

Kharkevich & Buch s.n. (JE, MHA, MW, PE, SNU, TNS). Olyutorsky Dist., Kultushino, 
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30 June 1960, Vasylkova et al. s.n. (LE); 5 July 1960, Katenin & Shamurin s.n. (LE); 12 

August 1960, Katenin s.n. (LE); 1960, Vasylkova et al. s.n. (LE). Penzhinsk, spur of Mt. 

Alney on the right bank of Olkan River, 3 July 1975, Kharkevich & Buch s.n. (JE, MW, 

PE, SNU, TNS). Reka Bol’shaya, near mouth, 4 July 1921, Hultén s.n. (S); 5 July 1921, 

Hultén s.n. (S). Khabarovsk: right bank of Amgun River, above Kirby, 17 June 1928, 

Kuznetsov s.n. (LE). left bank of Amur River, upper reaches of Kur River (Kura River), 

22 July 1910, Kusnezow s.n. (LE). Bureinskiy Reserve, E of Left Bureya River, 51o30’N 

134o34’E, 920 m, 9 August 1989, Petelin s.n. (MW). Bureinskiy Reserve, E of Left 

Bureya River and Kuraygagna River, 52o04’N 134o57’E, 1,252 m, 18 July 1994, Borisov 

s.n. (MW). Dusse-Alin’ Ridge, upper Pravaja Bureja River, 11 July 1978, Negaev s.n. 

(MHA). Dzhugdzhur Ridge (Jugjur Ridge), Uchur River Valley, 55.76284N 134.02357E, 

8 July 2010, Dudov s.n. (MW). Komi: Polar Urals, W slope of Engane-Pe, 6 July 1988, 

Morozov s.n. (MW). Krasnoyarsk: Birjusa (Birjussa), 1847-1848, Stubbendorf s.n. (LE); 

s.d., Stubendorff s.n. (BM). Bugarikta River, 9 July 1910, Sukachev & Poplavskaya s.n. 

(LE). 5 km NW of Igarka, 11 July 1949, Tyrchimsov s.n. (MW). near Dudinka, Yenisei 

River, 69o24’N, 8 July 1932, Tolmatchev s.n. (LE). near Khatanga, 71o58’N 102o27’E, 17 

September 1949, Tikhomirov & Uvarov s.n. (LE). middle of Maimecha River, 3 km below 

mouth of Balanah River, 70o47’N 101o04’E, 12 July 2009, Pospelov s.n. (MW). lower 

Tunguska River, 1878, Czekanowski & Müller s.n. (BM). Yenisey River (Jenisei River), 

Plachino, 68o05’N, 22 June 1876, Arnell s.n. (E, UPS). Magadan: Bakhapcha River, 1952, 

leg. illegible s.n. (LE). between Magadan and Negaevo, Marchekan Hill, 12 July 1969, 

Khohrjakov & Mazurenko s.n. (MHA). Omskchan, 2.5 km from left bank of Omchikchan 

River, Khataren Creek, 572 m, 11 August 1979, Kuvaev s.n. (MW). Susumansky District, 

near Burkandja, 10 July 1971, Pospelov s.n. (MW). Murmansk: Chavanga (Tschavanga), 

4 July 1863, Brenner s.n. (UPS); 1863, Fellman s.n. (BM, E, LE). Kandalaksha 

(Kannalahti), 17 July 1870, Malmberg s.n. (UPS). Kandalaksha, Velikij Isl. (Velikii Isl.), 

25 June 1963, Vekhov & Bogdanova s.n. (MW). Laplandskiy Reserve, 20 July 1985, 

Proskurjanova s.n. (MHA). Laplandskiy Reserve, Chun Lake, 12 July 1985, 

Proskurjanova s.n. (MHA). Monche tundra, up to 1,000 m, 5-20 July 1915, Bitrich s.n. 

(LE). Olenegorsk (Olen’ya), 17 June 1921, Nanarov s.n. (MW). Polyarny (Alexandrovsk), 

6 July 1927, Hultén s.n. (S). near Polyarny (Alexandrovsk), Biological Station, 6 July 

1927, Savicz 10377 (LE). Ponoy (Ponoj), July 1880, Enwald & Knabe s.n. (P); 5 August 

1899, Montell s.n. (VT). Voroninsk (source of Ponoj River), 5 July 1887, Kihlman s.n. (BP, 

K, LE, S, TI, UPS, WU). Yokanga River, 1 August 1928, Zinserling 391 (LE). Nenetsia: 

lower reaches of Pechora River, 68o06’-68o10’N, 31 July 1930, Tolmachev 323 (LE). 

Sakha (Yakutia): Allanhovsky area, Indigirka River, S of Shamanov, 69.57’N 147.37’E, 
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20 June 1960, Vekhov s.n. (MW). Indigirka River, Olenegorsk, 5 August 1983, Antonova 

et al. s.n. (LE). 160-170 km W of Jučjugej (Yuchygyei), Ojmjakon (Oimyakon)-Handyga 

(Khandyga) Road, Suntar-Hajata Mts., 62o30’-63o30’N 139-140oE, 1,200-1,400 m, 6 July 

1994, Takahashi et al. 17,244 (SAPS). near Lensk, Bechanchu, Bagaja-Kyuële, 11 July 

1953, Nikolaev & Kuvaev s.n. (MW). near Shamanov, 69o57’N 147o37’E, 24 June 1960, 

Vekhov s.n. (MW). Sutam River, 1909, Sokolov s.n. (LE). Ust-Jansky, Tenkeli River, 9 

July 1983, Antonova & Zaslavsky s.n. (LE). near Ust-Maya, 14 July 1912, Drobov 477 

(LE). Sakhalin: Sakhalin Isl.: Chirie Village, Chirie (49o04’N 144o18’E), 1 August 1932, 

Ohwi s.n. (KYO). Fukakusa (presently Uglezavodsk, ca. 12 km W of Dolinsk), 25 June 

1926, Sugawara 4 (SAPS); 27 June 1927, Sugawara 3297 (A). 3 km N of Nampi River, 4 

July 1998, Shibata s.n. (Nippon Dental Univ.). Nishi-Nokoro (presently Vladimirovo), 7 

July 1935, Kawashima 7 (SAPS). Nokoro (presently E of Vladimirovo), 7 July 1935, 

Kawashima s.n. (SAPS). Ochiai, Kurokawa (presently a few kilometers W of Dolinsk), 

10 June 1927, Sugawara s.n. (KYO); 30 June 1927, Sugawara 17 (TI); 9 July 1927, 

Sugawara s.n. (LE); 192?, Momose s.n. (TNS); s.d., Momose s.n. (TI). coastal bog near 

Pogibi, 30 June 1979, Negaeva s.n. (MHA). Poronay, Bolotnoye, 27 June 1995, Shibata 

s.n. (Nippon Dental Univ.); 4 July 2002, Shibata s.n. (TNS). Mt. Vaida, 5 July 2002, 

Shibata s.n. (TNS). Mt. Vodorazdelnaya, Nevelsk, 1,397.8 m, 18 July 1988, Vyshiny & 

Barkalov s.n. (LE). Tyumen: Tobol’sk, 17 July 1917, Gorodkof s.n. (S). Yamalo-Nenets: 

50 km S of Mys-Kamennyy, 12 August 1978, Rebristaya 2197 (LE). Poljarnyj Ural (Polar 

Ural), Massiv Rayiz, valley of River Enga-Yu, E Chernaya Mts., 68o50’27”N 65o30’00”E, 

250-300 m, 4 July 2004, Alsos & Tribsch s.n. (WU). Nida River, 80 km from Ob Bay, 15 

km above of Heyaha River, 23 July 1980, Ignatov s.n. (LE). SWEDEN. Dalarna: 

Broktjärnen, 30 June 1875, Andersson s.n. (S). between Foskdalsvallen and Fjätervålen, 

2 August 1912, Samuelsson s.n. (UPS). Fulufjället, 5 July 1886, Olsson et al. s.n. (S, 

UPS); July 1909, Möller s.n. (S, UPS); 4 July 1954, Olasau et al. s.n. (GZU). Långfjallet, 

29, June 1898, Danielsson s.n. (S). Rödberget, 11 July 1915, Smith s.n. (S). Storvarden, 

2 July 1914, Samuelsson s.n. (S, UPS). Storvätteshågna, July 1880, Andersson s.n. (S); 

7 July 1952, Hultén s.n. (S). Jämtland: Åre, July 1903, Boije s.n. (BVS). Åre, Enafors, 

600 m, 26 July 1958, Smith s.n. (BM); 22 July 1965, Smith s.n. (K). Åre, Fröå, July 1907, 

Sondén s.n. (S). Åreskutan, 1813, Hartman s.n. (UPS); 1868, Almquist & Kempe s.n. 

(UPS); 21 July 1884, Johanson s.n. (S); 1894, Lindström s.n. (S); s.d., Almquist s.n. 

(GZU); s.d., Almquist & Kempe s.n. (BP, K, S, TI, WA, WU); s.d., Hartman s.n. (UPS); 

820 m, s.d., Kilander s.n. (S). Björnänge, July 1905, Garfvè s.n. (UPS). Broktjärn, 30 

June 1875, Andersson s.n. (UPS). Bruksvallarna, 28 July 1920, Arwidsson s.n. (S). 

Bunnerfjällen, 3 July 1910, Sveberg s.n. (UPS). Dockmyr, 25 June 1975, Nannfeldt s.n. 
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(UPS). Dörrsjöarna, July 1871, Behm s.n. (S, UPS). Enafors, 27 June 1914, Segerström 

s.n. (S); 1 July 1914, Segerström s.n. (S). Enafors, Högåsen, July 1907, Dahlgren s.n. 

(UPS); 28 June 1914, Dahlstedt s.n. (S); 29 July 1915, Vide s.n. (S); 14 July 1922, 

Wollert s.n. (UPS); 700 m, 26 July 1958, Smith 3415 (UPS); 22 July 1965, Smith 4642 

(LE, UPS). Enafors, Silverfallet, 750 m, 4 July 1945, Folkeson s.n. (UPS). between 

Enafors and Högåsen, 18 July 1965, Wieslander s.n. (S). Fjällnas, 31 July 1928, Fries 

s.n. (UPS); 14 June 1952, Hultén s.n. (S). Frostviken, 24 July 1857, Ahlberg s.n. (UPS); 

8 July 1880, Svensen s.n. (UPS). Frostvikens, Brattlifjallet, July 1880, Feltström s.n. 

(CINC). Gäddede, 7 July 1882, Winnberg s.n. (BVS, P, S, UPS, WU); 6 July 1886, 

Winnberg s.n. (LE, STR); 7 July 1887, Winnberg s.n. (AMD, WA, WU); 2 August 1892, 

Winnberg s.n. (UPS). Gevsjön, s.d., Hartman s.n. (UPS). Greningelund, 30 July 1894, 

Winnberg s.n. (S). Gunnars, 820 m, 16 July 1981, Danielsson 459 (UPS). Handöl, N of 

chapel, 12 July 1922, Wollert s.n. (UPS). Härjedalen, Tännäs, Tänndalen, 900 m, 19 

July 1952, Folkeson s.n. (SAPS). ca. 1.5 mi. (ca. 2.4 km) from Hissmon, ca. 300 m, 27 

June 1926, Lange s.n. (S). Kolsätter, June 1840, Sjöstrand s.n. (UPS); 13 June 1842, 

Södersröm s.n. (S, UPS); 25 June 1853, Fristedt & Lovén s.n. (S). Lillfjället, 22 July 

1905, Block s.n. (S); July 1913, Lindegrén s.n. (S). Lillhärdal, 18 July 1909, Nilsson s.n. 

(S). road near Måns-Erstjärnen, 15 July 1989, Lundqvist 17972 (S); 16 July 1989, 

Niordson 89267 (S). Milstenshågna, 1885, Enander s.n. (S). Mullfjället, 16 July 18??, 

Hartman s.n. (S); s.d., Hartman s.n. (UPS). Munsfjället, 27 July 1927, Nygren s.n. 

(UPS). Norrgreningen, 30 June 1894, Winnberg s.n. (S). 2 km SE of Ortholmen, 20 June 

1968, Danielsson 1604 (UPS). Oviksfjällen, 27 June 1876, Behm s.n. (S). Rekdalshöjden, 

30 July 1955, Nylander s.n. (S). Renfjället, July 1886, Jonsson s.n. (S); 17 July 1898, 

Köhler s.n. (S); 26 July 1908, Jäderholm s.n. (S); 14 July 1928, Lindroth s.n. (S); 2 July 

1931, Thulin s.n. (UPS). Rödbergen, 17 July 1915, Smith s.n. (UPS). Rutfjallen, 20 July 

1922, Ahlner s.n. (S). Sånfjället, 13 July 1919, Egerström s.n. (S); 11 July 1920, 

Egerström s.n. (S). E of Skurdalshöjden, 22 July 1922, Wollert s.n. (UPS); 17 July 1952, 

Berglund s.n. (S). Snasahögarna, July 1880, Elfstrand s.n. (S); s.d., Hartman s.n. (UPS). 

N of Snasahögen, 6 July 1922, Wollert s.n. (UPS). Storlien, 10 July 1927, Söderlund s.n. 

(S); 23 July 1903, Sondén s.n. (S); July 1929, Jonson s.n. (S). Storlien train station, 6 

July 1882, Nordenström s.n. (S). Stormyren, 19 June 1971, Sjörs s.n. (UPS). Ström, 

Hamptjärnen, June 1871, Selberg s.n. (UPS). Sveg, June 1836, Thedenius s.n. (S). 

Tandsjövålen, 26 June 1928, Halle s.n. (S). Norrbotten: Abisko, 10 July 1907, Erdmann 

s.n. (S); 10 July 1907, Sundén s.n. (UPS); 28 June 1919, Alm s.n. (UPS); 1 September 

1955, Hylmö s.n. (S). Abisko, below railway station, 4 July 1915, Grapengiesser s.n. (S). 

Abisko, Science Station, 14 July 1917, Asplund s.n. (UPS); 3 July 1931, Sandberg s.n. 
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(S); 20 July 1932, Hülphers s.n. (S); 9 July 1942, Hedberg s.n. (UPS). Abisko, foot of Mt. 

Nuolja, 10 July 1903, Sondén s.n. (S). Abisko, near Lake Torneträsk, 68o21’N 18o49’E, ca. 

350 m, 15 July 1972, Poelt P2370 (GZU); 1 August 1980, Poelt et al. s.n. (GZU). 

Abiskojaure, 19 July 1905, Almqvist s.n. (WA); 68o17’N 18o34’E, 510 m, 8 August 2003, 

Koltzenburg s.n. (STU). Abisko Östra, 500 m, 17 July 1957, Segal s.n. (AMD). Älvsbyn, 

600 m SSW of stream from Trolltjärnen, 28 July 1998, Groth & Renström nb98 9812 (S). 

Arvidsjaur, Vittjåkk, 29 June 1961, Jonsson 11 (UPS). Edefors, 8 July 1891, Vesterlund 

s.n. (BP, S, UPS). Edefors, Åminne, July 1900, Frisendahl s.n. (UPS); July 1902, 

Frisendahl s.n. (UPS). Gällivare, 3 July 1868, Holm s.n. (UPS); 8 July 1894, Santesson 

s.n. (P, S); 25 July 1895, Santesson s.n. (S). Jokkmokk (Jockmock), 27 June 1859, Åhling 

& Brandelius s.n. (S, UPS); July 1906, Berlin s.n. (S); 7 July 1924, Arwidsson s.n. (S). 

Jukkasjärvi, ca. 350 m, 28 June 1919, Alm s.n. (K). Jukkasjärvi, between, Auroktjåkko 

and Ortovare, near Torneträsk Lake, 20 July 1926, Smith s.n. (SAPS; as P. alpina). 

Jukkasjärvi, Lake Tornetaräsk District, W of Natl. Sci. Research Sta., 68o-68o34’N, 

18o-20o30’E, 350 m, 25 June 1952, Alm s.n. (BM, K, P, PE, TNS, UPS). Jukkasjärvi, 

Tuolluvaara, Perkosvuoma, 425 m, 18 July 1935, Alm 45892 (PE); 430 m, 18 July 1935, 

Alm 107 (S, UPS). Kaalasluspa, 29 July 1919, Möller s.n. (S). 6.2 km NW-WNW of 

Karats, 66o43’N 18o41’E, 27 June 1970, Lohammar s.n. (S). Karesuando, 1833 

Læstadius s.n. (UPS); 1840, Læstadius s.n. (UPS); 530 m, 8 July 1912, Möller s.n. (S); 

s.d., Læstadius s.n. (BP, K, LE, P, S, UPS, WU). Kartekabbo, 8 August 1968, Sjörs 48 

(UPS). Kåskats, July 1859, Heinrici s.n. (UPS). Keinovuopio, July 1910, leg. ign. s.n. (S). 

Kiruna, July 1908, Block s.n. (S); 67o50’N 20o20’E, 495 m, 24 July 1910, Simmons 377 

(UPS); 575 m, 25 July 1910, Sterner s.n. (S). 11-13 km SW of Kiruna, 500 m, 16 July 

1939, Alm & Smith 10 (UPS). between Kiruna and Kalixfors, Rakkurijänkka, E side of 

railway, 475 m, 23 July 1935, Alm s.n. (S, UPS). between Kivivaara and Paljukkavaara, 

Armasjärvi, 7 September 1963, Lönnqvist s.n. (S). Korpilombolo, Pirttiniemi (23.1221 

66.8014), 26 July 1902, Brundin s.n. (UPS). Kvikkjokk (Quickjock), 12 July 1856, 

Cederstråhle s.n. (S, UPS); July 1879, Alm & Reuterskiöld s.n. (UPS); 20 July 1892, 

Santesson s.n. (UPS). Kvikkjokk, N of tourist station, 13 July 1944, Selander & Rune 

s.n. (S). Kvikkjokk, foot of Snjärak, 23 July 1892, Santesson s.n. (UPS); August 1923, 

Östrand s.n. (S). 5 km E of Kvikkjokk, southernmost of two small lakes between 

Sjnjerak and Kassavare, 23 August 1965, Jonsell & Junell 1358 (UPS). Kvikkjokk, 

Tarra Valley, 510 m, 16 July 1923, Möller s.n. (S); 525 m, 16 July 1923, Drake s.n. (S); 31 

July 1923, Möller s.n. (S). Laduberg, 120 m, 21 June 1910, Lundmark s.n. (BM, S, UPS). 

200 m SE of Långtjärnen, 28 July 2008, Ahlm nb08 4200 (S). Långträsk, 26 July 1902, 

Hedeström s.n. (S); 29 July 1902, Hedeström s.n. (S). Lastak, 1843, Andersson s.n. 
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(UPS). Lastakjaureh, 1843, Andersson s.n. (S). Majtum, 3 July 1903, Ipse s.n. (S). 

Muddus Natl. Park, 4 August 1944, Björkman s.n. (UPS). Naimakka, Naimakkajärvi, 

13 July 1924, Alm & Thore s.n. (S, UPS). Nankijärvi, 67o57’N, 13 August 1902, Birger 

s.n. (S). between Njunjes and Tarraure, near Tarraure, 24 July 1918, Frisendahl s.n. (S). 

2 km NW of Norra Laisvik, 66o15’N 17o20’E, 20 June 1970, Lohammar s.n. (S). 

Överluleå, July 1879, Westerland s.n. (UPS). near Paittasjärvi, 520 m, 9 August 1951, 

Hedberg 67 (UPS). Pajala, 1854, Læstadius s.n. (UPS); 29 June 1859, Læstadius s.n. 

(UPS). Pieljekaise Natl. Park, 21 August 1925, Arwidsson s.n. (S). Puoitesjaure, 1869, 

leg. ign. s.n. (K). Råneå, Rörmyrorna, 14 July 1999, Ahlm & Persson nb99 0985 (S). 250 

m NE of Rantajärvi, 28 July 1999, Davidsson nb99 0569 (S). Sädvajaure, 500 m, 15 July 

1918, Möller s.n. (S). Sjaunja, near Jutsarova, 5 July 1946, Selander s.n. (S). Snjerak, 

July 1863, Kleen s.n. (E); 1864, Andersson s.n. (UPS). near Storbacken, 1821, 

Læstadius s.n. (BP, LE, UPS). ca. 22 km NW of Tärendö, 13 July 1965, Lönnqvist s.n. 

(S). Torneträsk, Abisko, near Research Station, 14 August 1949, Melderis s.n. (TNS). 

Tuolluvaara, July 1908, Block s.n. (S). 4 km NNW of Vaisaluokta Church, 26 August 

1970, Lohammar s.n. (UPS). Viddokvarats, 15 July 1904, Melin s.n. (UPS). 2 km N of 

Vittangi, 1 July 1918, Johansson s.n. (S). ca. 2 mi. (ca. 3.2 km) N of Vittangi, 8 July 1969, 

Karlsson s.n. (S). Västerbotten: S of Barsele, 23 June 1925, Wahlberg s.n. (S). 

Brännlandet, 11 June 1927, Fridner s.n. (S). Gardvik, 9 July 1954, Rune s.n. (S). 

Kitteifjäll, E of Borkafjäll, ca. 700 m, 12 July 1946, Rune 268 (S, UPS). Kitteifjäll, N of 

Gissmisjaure, 725 m, 7 July 1946, Rune 265 (S). Knaften, 27 June 1926, Nordenstam 

s.n. (UPS). Kulbäcksliden, 15 July 1918, Schone s.n. (S); 20 October 1919, Malmström 

s.n. (UPS); 7 July 1924, Malmström & Lundblad s.n. (S). Lycksele, 1854, Drake s.n. 

(UPS); 1854, Tiselius s.n. (UPS). 0.5 mi. (ca. 0.8 km) from Lycksele Kyrka, 1854, 

Tiselius s.n. (S). Lycksele, Tanntrasket, 17 June 1854, Unander s.n. (S). between Saxnas 

and Vinevare, 15 July 1926, Nilsson s.n. (S). Slussfors, July 1926, Ålund s.n. (S). Stöken, 

9 July 1945, Rune s.n. (UPS). Lake Stora Lulevatten, Sjaunjaluokta, 18 July 1910, 

Jönsson s.n. (S). Tannträsk, 17 June 1854, Unander s.n. (UPS). Wästernorrland: Haverö, 

July 1895, Haglund s.n. (S). Misc. (county not specified): Lappland, s.d., Sohumburg s.n. 

(TI); s.d., leg. ign. s.n. (TI). USA. Alaska: Aleutians East Borough: Shumagin Isls., Popof 

Isl., 8-19 July 1899, Kincaid s.n. (S, US); 7-18 July 1899, Saunders s.n. (US). Denali 

Borough Co.: SW of Cantwell, 63o22.654’N 148o56.399’W, 678 m, 18 July 2008, Shimai 

s.n. (Nippon Dental Univ.). N of Otto Lake, 2 August 2000, Shibata s.n. (Nippon Dental 

Univ.). Fairbanks North Star Borough: Little Poker Cr. Valley (65o10’N 147o32’W), 9 

June 1999, Parker & Batten 8347 (ALA). City and Borough of Juneau: Mendenhall, 30 

May 1935, Anderson 1547 (ALA, S). Kenai Peninsula Borough: Moose Pass, 16 June 
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1941, Anderson 6779 (ALA, S). Ketchikan Gateway Borough: Gravina Isl., Near 

Ketchikan, 31 May 1939, Anderson 5351 (ALA). Kodiak Island Borough: 23 km SE of 

Karluk, Permafrost Lake, 20 June 1962, Hultén s.n. (S). Kodiak Isl., Olga Bay, vicinity 

of Cannery, 57o5”00’N 145o25”00’W, 30 June 1938, Looff & Looff 482 (A, ALA, K). 

Matanuska-Susitna Borough: Broad Pass, Summit Lake, ca. 25 km SW of Cantwell, 1 

August 2000, Shibata s.n. (Nippon Dental Univ.). E of Chickaloon, headwaters of Alfred 

Creek, Grayling Pond, 21 July 1922, Pope s.n. (S). between Deadman Creek and 

Tsusena Creek, 24 June 1980, McMullen s.n. (NYS). North Slope Borough: Canning 

River from mts., 28 July 1947, Spetzman 409 (ALA). E side of Jago River, 69o26’N 

143o42’W, 15 July 1957, Cantlon & Gillis 57-924 (MSC). above Kogosukruk River, 

69o45’N 151o45’W, 25 July 1953, Bormann et al. 494 (MSC). near Umiat, 69o25’N 

152o10’W, 13 July 1953, Bormann et al. 285 (MSC); 69o29’N 152o10”W, 21 July 1953, 

Bliss & Cantlon 5246 (MSC). 3 mi. (ca. 4.8 km) W of Umiat, near Radio Range Station, 

69o22’N 152o08’W, 16 July 1952, Lindsay 2312 (S). 1 mi. (ca. 1.6 km) NW of Umiat, 

Valley of the Colville River, 69o22’N 152o08’W, 19 July 1952, Wiggins 12908 (ALA, S). 

NW Arctic Borough: Imuruk Lake, 5 July 1947, Sieh 28 (ALA). Kobuk Valley Natl. Park, 

Kobuk Flats, 39 m, 30 July 2007, Kova s.n. (ALA). Petersburg Borough: Mitkof Isl., S of 

Petersburg harbour, 56o49’N 132o58’W, 18 July 1981, Sjörs 16B (UPS). City and 

Borough of Sitka: Baranof Isl., 14-17 June 1899, Coville & Kearney 890 (US). 

Unrecognized Borough: Alaska Highway, Mile 1,224, 19 June 1964, Williams 546 (ALA). 

Alaska Range, Dry Creek, 63o53-59’N 147o20-35’W, 7 July 1962, Viereck & Jones 5833 

(S). Aleknagik Lake, Seventh Day Adventist Mission, 29 June 1965, Williams 1011 (S). 

Bethel, 1 August 1933, York s.n. (UPS); 27 June 1961, Hultén s.n. (S). Donnelly Creek, 3 

August 2000, Shibata s.n. (Nippon Dental Univ.). near Cape Espenberg, Kitluk River, 

66o34’N 165o25’W, 3 m, 13 July 1977, Wright 68 (LE). Hinchinbrook Isl., 16 June 1937, 

Norberg s.n. (S). Kokrines Hills, N side of divide towards Melozitna River, 65o20’N 

154o30’W, 800-4,000 ft. (ca. 244-1,219 m), 23 June-5 July 1926, Porsild & Porsild s.n. (S). 

Livengood Quad., NW of Minto, NE-SW ridge between Point 3,145 ft. and Elliott 

Highway, 4 July 1975, Hallidy A77/75 (E). Mountain Village, 11 July 1950, Oakeson 35 

(ALA). Paxson Lake, 25 June 1988, Nagumo s.n. (TNS). Prince William Sound, near 

Orca, 28 June 1899, Coville & Kearney 1341 (US); 6 August 1938. Norberg s.n. (S). 

Prince William Sound, Virgin Bay, 25 June 1899, Kincaid s.n. (S); 1899, Coville & 

Kearney 1236 (US). Richardson Hwy, Mile 119, 11 July 1935, Anderson 2186 (ALA, S). 

St. Michael, 11 July 1890, Chapman s.n. (VT); 19 June 1938, Anderson 3493 (ALA, S). 

Unalaska Isl., 1871-1872, Harrington s.n. (US). Wrangell, 5 June 1899, Koville & 

Kearney 391 (US). Wrangell-St. Elias Natl. Park, Stuver Creek drainage, 3,030 ft. (ca. 
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924 m), 8 June 2003, Bennett & Loomis 09-0321 (BABY). Wrangell-St. Elias Natl. 

Preserve, Wellesley Mt., 2,495 ft. (ca. 761 m), 18 June 2003, Bennett & Loomis 03-0651 

(BABY). Yakobi Isl., Deer Harbor, 7 June 1943, Williams s.n. (S). borough not specified: 

Kusilivak Mt., 26 June 1945, Killingstad 2 (ALA). Misc. (country not specified): s.d., 

Linnaeus 33.3 (LECTOTYPE: LINN). 

 

Pinguicula vulgaris L. 

ANDORRA. Encamp: Grau Roig, 2,050 m, 3 July 1992, Nieto et al. s.n. (JACA; top 

specimen, as P. grandiflora subsp. grandiflora). Pas de la Casa, 2,000-2,200 m, 20 July 

1975, Århus 11104 (AAU). Estanys dels Pessons, 2,400 m, 22 July 1997, Shimai s.n. 

(Nippon Dental Univ.). AUSTRIA. Burgenland: Weiden am See, Neusiedlersee, May 

1916, Neumayer s.n. (WU). Kärnten: Fleisstal, 2,000 m, 12 July 1935, Boresch s.n. 

(MASS). SW of Gerlitzen, ca. 10.5 km N of Villach, road from Buchholz to Arriach, 

46o42’32”N 13o50’10”E, 930 m, 29 May 1999, Drescher s.n. GZU-026404 (GZU). 

Gotschuchen, 900-1,000 m, 12 July 1969, Pittoni s.n. (GZU). Hohe Tauern, 

Kreuzeckgruppe, Emberger Alm, 15 July 1978, Wetschnig s.n. (GZU). Klippitztörl, 

1,800 m, 19 July 1988, Strauch s.n. (LI). Koralpe, Großes Kar, 46o47’48”N 14o58’11”E, 

1,700-2,100 m, 29 June 1997, Theiss & Maximilian s.n. (GZU). Naßfeld, s.d., Nábělek 

s.n. (SAV). Preblau, 16 July 1901, Pospichal s.n. (TSM). Niederöstrreich: ca. 4 km SW of 

Gutenstein, 6 June 1996, Till s.n. (WU). Mitterbach, ca. 800 m, 13 July 1923, Boros s.n. 

(BP). Moosbrunn, ca. 180 m, 16 May 1864, Reuss. s.n. (WU); 19 May 1957, Ehrendorfer 

s.n. (WU); s.d., Futtar-Widl s.n. (LI). SW of Pernitz, Schoallof, 460 m, 16 May 1993, Till 

s.n. (WU). Wr. Neustadt, May 1869, Sonklar s.n. (WU). Oberösterreich: Eidenberg, 

48o23’10”N 14o14’22”E, 730 m, 18 June 1995, Kleesadl 186 (P, WU); 48o23’59”N 

14o15’28”E, 10 June 1989, Strauch s.n. (LI). Freistadt, 29 July 1947, Lonsing s.n. (MU). 

Freistadt, St. Michael, 7 July y?, Werneok s.n. (LI). Giselawarte, Ebner, June 1894, 

Rezabek s.n. (LI). Hinterramseben, ca. 800 m, 22 May 1977, Steinw. s.n. (LI). 

Hinterstoder, Strumboding, 500 m, 21 July 1969, Woodhead 15277 (NMW). Irrsee, 

Nordmoor, 555 m, 16 May 1999, Schröck s.n. (LI). between Kirchschlag bei Linz and 

Hellmonsödt, May-June 1931, Saxinger s.n. (LI). Lichtenberg, 48o22’33”N 14o15’54”E, 

755 m, 4 June 1995, Kleesadl s.n. (LI). Maxldorf, 48o31’48”N 14o45’38”E, 890 m, 17 July 

2001, Kleesadl & Speta 3194 (LI). Mühlbach, 480 m, 23 May 1988, Till s.n. (LI). 

Pötschenhöhe, 900 m, 1967, Pila s.n. (LI). Rehberg, St. Leonhard, 48o28’04”N 

14o40’32”E, 740 m, 19 July 2001, Kleesadl 3223 (LI). near Sankt Aegidi, Steinedt, 1 

June 1969, Grims s.n. (LI). Schreineredt, 750 m, 31 May 1992, Brandstätter s.n. (LI). 

Traunfall, 2 June 1862, Keck s.n. (WU). Veitenalm, 1,100 m, 29 May 1971, Donner s.n. 
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(LI). Vorderweßenbach, Sternwald, 48o35’08”N 14o13’08”E, 900 m, 9 July 1996, Kleesadl 

718 (LI). Windischgarsten train station, 47o42’57”N 14o19’36”E, 610 m, 11 July 2000, 

Kleesadl 2906 (LI). Salzburg: 5 km NE of Abtenau, 47o35’17”N 13o24’16”E, 890 m, 19 

June 2006, Schröck s.n. (LI). ca. 800 m N of Abtenau, 200 m E of Egelsee, 47o34’40”N 

13o20’35”E, 730 m, 13 June 2006, Schröck s.n. (LI). Bad Hofgastein, Kleine Scharte, 

1,900 m, 19 July 2002, Bobbe s.n. (LI). Ebenau Plötz, 9 June 1979, Wittmann s.n. (LI). 

1.8 km SE of Faistenau, 47o46’08”N 13o15’36”E, 730 m, 15 June 2006, Schröck s.n. (LI). 

Flachgau, ca. 1.5 km ESE of Koppl, 700 m, 20 May 1997, Schröck s.n. (LI). NW of 

Fuschlsee, 47o49’04”N 13o15’05”E, 670 m, 11 June 2006, Schröck s.n. (LI). Gerlospass, 

Siebenmöser, 47o14’05”N 12o09’21”E, 1,650 m, 4 July 2006, Schröck s.n. (LI). ca. 400 m 

N of Gfalls, Glasenbachklamm, 600 m, 27 May 1998, Schröck s.n. (LI). Mt. Granitzl, 

Maripfarr, Lungau, 1,500 m, 11 July 1982, Emura 3338 (TI, TNS). Großgmain, 

Bruchhäusl, 640 m, 8 June 2000, Stöhr 1463 (LI). Guggenthal, 21 May 1858, Bartsch 

s.n. (GZU). 1.3 km N of Kaprun, 1.4 km S of Aufhausen, 47o16’59”N 12o45’28”E, 760 m, 

16 May 2006, Wittmann s.n. (LI). NE of Kaprun, Kapruner Moor, 750 m, 28 June 1994, 

Wittmann s.n. (LI). Mandling, Mandlinger Moor, 47o24’13”N 13o33’53”E, 805 m, 10 June 

2006, Schrök s.n. (LI). Mauterndorf, 25 July 1896, Keller s.n. (S). Niedere Tauern, 

Südwienerhütte, 1,650 m, 27 July 1955, Melzer s.n. (LI). ca. 300 m E of Prebersee, 

47o11’17”N 13o51’49”E, 1,525 m, 16 July 2006, Schröck s.n. (LI). ca. 4 km W of St. Gilgen, 

Tiefbrunnau, 47o46’30”N 13o18’00”E, 745 m, 15 June 2006, Schröck s.n. (LI). E of 

Tamsweg, Überlingmoor, 22 June 2006, Volgger s.n. (WU). Zell am See, 10 June 1975, 

Nielsen s.n. (AAU). Steiermark: Bad Aussee, Ödensee, 800 m, 8 June 1989, 

Mittendorfer s.n. (LI). Gaberl, 1,600 m, 30 June 1973, Hafellner Ph317 (GZU). 

Rottenmanner Tauern, 1,300 m, July 1954, Rösslkr 4007 GZU-038637 (GZU). 

Rottenmanner Tauern, Große Bösenstein, 1954, Heske s.n. (GZU). Schladminger 

Tauern, Planai, SW of Schladminger Hütte, 14 August 1943, Rössler 1008 GZU-113453 

(GZU). Schoberspitze, Plotschenalm, 1956, Heske s.n. (GZU). Seetaler Alpen, Lavantsee, 

2,000 m, 7 July 1968, Me s.n. (LI). Seetaler Alpen, Zirbitzkogel, 20 July 1965, Grill s.n. 

GZU-223024 (GZU). St. Lambrecht, 1,000 m, 23 June 1930, Ptačovský s.n. (SAV; middle 

specimen). St. Veit in der Gegend, 17 June 1973, Me s.n. (LI). Teichalpe, 1,200 m, 9 July 

1899, Palla s.n. GZU-002853 (GZU). Turrach, 1,800 m, 29 July 1988, Melzer s.n. (LI). N 

of Weiz, Greit, N slope of Patschaberges, 1,050 m, 11 June 1899, Palla s.n. GZU-002852 

(GZU). Tirol: Arlbergpass, St. Christoph, 6,500 ft. (ca. 1,981 m), 12 July 1958, 

Womersley s.n. (K). Debanttal, ca. 1,800 m, 6 July 2005, Wittmann s.n. (LI). East Tyrol, 

Dorfertal, 1961, Heske s.n. (GZU). East Tyrol, Kartitsch, Winkl, 19 July 1955, 

Schaeftlein 176/55 GZU-154545 (GZU). East Tyrol, Kartitsch, Winkl, next to 
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Tannwiesenmoor, 1,500 m, 20 July 1955, Schaeftlein 178/55 GZU-027002 (GZU). 

Gschnitztal, Trins, 1870?, Kerner s.n. (WU). Imst, 19 June 1977, Nielsen s.n. (AAU). S 

of Innsbruck, Viller Moor, s.d., Kerner s.n. (WU). Lansersee, s.d., Kerner s.n. (WU). 

Obergurgl, 1,950 m, 16 July 1967, Melcher s.n. (AMD). Ötztaler Alpen, 

Langtalereckhütte (Karlsruher Hütte), 31 July 1953, Böck s.n. GZU-034645 (GZU). 

between Pfronten (Germany) and Reutte, 2 June 1990, Kleinsteuber 172/90 (STU). ca. 1 

km N of Plansee, Torsaulenbach River, 47o29’47”N 10o50’23.3”E, ca. 1,050 m, 8 June 

2008, Žíla s.n. (LI). Rossanna Tal Valley, 13 July 1932, Stomps s.n. (AMD). St. Johann, 

Angerer alm, 20 July 1965, Nielsen s.n. (AAU; as P. villosa). Seefeld, s.d., Kerner s.n. 

(WU). Sölden, 1,360 m, 7 July 1986, Emura 5584 (TI). Vorarlberg: Gaschurn, June 1921, 

Mayer s.n. (STU). BELARUS. Minsk: near Svir’, N of Svir’ Lake, 23 June 1978, Bibikov 

s.n. (MW). BELGIUM. Flanders: Campine, s.d., Jacques s.n. (BR). Pietersheim, June 

1862, Jacques s.n. (BR). Misc. (locality not specified): 1898, Havman 16122 (BAA). 

CANADA. Manitoba: Akudlik, 58o44’N 97o07’W, 5 August 1983, Zbigniewicz 83-232 

(WIN). Broad River, 58o08’13”N 92o50’58”W, 25 July 1998, Klapecki s.n. (MMMN). NE of 

Brokenpipe Lake, 15 July 1983, Parker 83-147 (WIN). Churchill, 28 June 1948, Webb 

C551 (HAM); 29 July 1948, Beckett & Core 143 (WVA); 20 July 1949, Reid Len2-1 

(HAM); 19 July 1950, MacGregor 96 (HAM); 24 July 1951, Lamoureux 24 (HAM); 7 July 

1955, Wood V-157 (A); 36-65 ft. (ca. 11-20 m), 9 July 1957, Beckett 278 (BM); 8 July 1968, 

Walker 5071 (WIN); 7 July 1971, Ahles 71303 (MASS). ca. 2.5 km NW of Churchill, 

Cape Marry, 58o47’N 94o12’W, 9 July 1959, Walker 989 (WIN). Churchill, Northern 

Research Station, helipad, 9 m, 23 July 2009, Bennett 09-0197 (BABY). Churchill, N.S. 

Runway, 27 July 1949, Rouse Py6 (HAM). Churchill River, near Cockles Point 57o45’N 

94o95’W, 12 July 1948, Gillett 2080 (S). Duck Mountains, East Blue Lakes, 19 July 1971, 

Johnson J71-217 (MMMN). Duck Mountain Provincial Park, Shell River Valley, N of 

Road 367, 16 August 1971, Parker 1801 (MMMN); 16 June 1978, McCready & 

Rewcastle s.n. (MMMN). Fort Churchill, 18 July 1948, Tilt 80 (HAM); 5 July 1949, 

Jolley s.n. (HAM); 15 July 1949, Hyde 82 (UPS); 13 July 1950, Merry s.n. (MAK). Fort 

Churchill, Army base, 9 August 1959, Moul 10812 (CHRB). Fort Churchill, along E.W. 

Runway, 27 July 1948, Woods s.n. (HAM). Gilbert Plains, 8 September 1970, Parker 76 

(MMMN); 9 June 1972, Parker 2624 (WIN); 27 June 1975, Parker 3917 (WIN). Gillam, 

1950, Schofield s.n. (ACAD). N of Gillam, 56o21’N 94o46’W, ca. 454 ft. (ca. 138 m), 26 

July 1970, Marris 10563 (BM); 544 ft. (ca. 166 m), 27 July 1970, Marris 10628 (BM). 

Gillam, “Mud flat” area, 29 June 1950, Schofield 1015 (BM, CHRB, MU, S, TNS, WIN). 

Herriot Creek, 24 July 1958, W.G. 120 (WIN). Hudson Bay, Seal River, 8 July 1973, 

Johnson 3582 (MMMN). Riding Mountain Natl. Park, 1.5 km N of Grayling Lake, 19 
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July 1982, Johnson JR82-9 (MMMN). Shell River, upper Hwy 367 crossing, 16 August 

1971, Parker 1801 (MMMN); 15 June 1972, Parker 2760 (WIN). Cape Tatnum, 6 July 

1982, Johnson J82-202 (MMMN). 1-2 km N of Twin Lake Hill, 8 August 1972, Hunt 3 

(WIN). W of Venlaw, 51o20’N 100o30’W, 2 July 1982, Parker 82-391 (MMMN); 51o20’N 

100o32’W, 12 August 1983, Parker 83-655 (WIN). SW of Venlaw, 51o19’N 100o32’W, 24 

July 1986, Parker 86-612 (WIN). Wapsk Natl. Park, N side of Broad River, 58o07’47.1”N 

92o52’05.5”W, 8 m, 18 July 2006, Ford et al. 03-13 (WIN). Wapsk Natl. Park, 1 km N of 

Nestor I, 59o39’59”N 93o11’15”W, 7 m, 17 July 2002, Ford et al. 02-92 (WIN). Wapsk Natl. 

Park, 23 km S of Nestor I, 58o28’01”N 93o12’35”W, 23 m, 19 July 2002, Ford et al. 02-186 

(WIN). Wapsk Natl. Park, N side of Owl River, 57o49’46”N 92o48’09.3”W, 10 m, 19 July 

2003, Punter & Piercey-Normore 03-513 (WIN). York Factory, 9 July 1969, Punter 59 

(MMMN); 20 July 1970, Punter 70-19 (WIN). York Factory, above Hudson’s Bay post, 

22-26 July 1949, Scoggan 6203 (WIN). New Brunswick: Shippegan Isl., 19 July 1932, 

Pease & Goodale s.n. (MASS). Newfoundland and Labrador: Attikamagen Lake, 

54o59’N 66o41’W, 1,538 ft. (ca. 469 m), 15 July 1953, Harper 3592 (QK). Baie Verte 

Peninsula, Tilt Cove, old copper mine, 19 July 1986, Hellquist et al. 86-872 (A). Battle 

Harbour, 19 July 1933, Gardner 34776 (QFA). Birchy Cove, 23 July 1908, Eames & 

Godfrey 8075 (CONN). Black Isl. (Île Black), 23 July 1937, Gardner 68 (QFA); 17 July 

1938, Gardner 38093 (QFA). Brig Bay, 7 July 1967, Himmelan s.n. (ACAD). Buchans, 10 

July 1930, Jansson s.n. (CONN). Cape Cut Throat Isl., 54o28’N 57o05’W, 30 July 1937, 

O’Neill & Duman s.n. (QFA). Croque, 1766, Banks s.n. (BM). Domino, 29 July 1939, 

Gardner 39098 (QFA). Flowers Cove, 27 July 1938, Wallace 690 (CONN); 5 July 1949, 

Squires s.n. (ACAD); July 1953, Donly s.n. (ACAD); 25 July 1970, Swales 3587 (LE). 

Goose Bay, 53o-55oN, 19 July 1947, Baldwin et al. 1073 (S). Gros Morne Natl. Park, 20 

July 2009, Shibata s.n. (Nippon Dental Univ.). Hebron, 1855, Weiz s.n. (STU); 1864, 

Ribbach s.n. (STU); 1906, Erdman 63 (BM, BP, K). Hopedale, 7 July 1907, Hettasch s.n. 

(MASS). Indian Harbour, 23 August 1921, Wetmore s.n. (S). Kangalaksiorvik Bay, 

Seven Islands Bay, 7 August 1934, Potter & Brierly 3640 (MASS). L’Anse-Amour, E of 

Route 510, E of town, 22 August 1986, Hellquist et al. 86-942 (UNA). Little Quirpon, 

51o35.176’N 55o27.577’W, 24 July 2011, Romkey s.n. (ACAD). Mealy Mts., ca. 53o49’N 

58o25’W, 1,700-3,000 ft. (ca. 518-914 m), 11-15 July 1950, Gillett & Findlay s.n. (ACAD). 

Nain, June 1945, Peacock s.n. (QFA); s.d., Luneberg s.n. (BM). Newfoundland Isl., 1826, 

La Pylaie s.n. (G-DC). Newfoundland Isl., near Cormack, 300 ft. (ca. 91 m), 10 July 1958, 

Elkineton A009 (BM). Okak, s.d., Weiby s.n. (BM). Port au Choix, 21 July 2009, Shibata 

s.n. (Nippon Dental Univ.). near Port au Port, 17 mi. (ca. 27.4 km) S of Corner Brook, 26 

August 1960, Webster & Webster s.n. (ACAD). Port-au-Port Peninsula, 17 July 1974, 
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Fife s.n. (ACAD). Baie de Ramah, 58o53’N 63o15’W, 26 July 1979, Payette R79-69 (QFA). 

St. Anthony, 8 July 1938, Wallace 1 (CONN). St. Barbe Co., 5 mi. (ca. 8.1 km) E of 

Glenburnie-Birchy Head-Shoal Brook, 28 August 1960, Webster & Webster s.n. (ACAD). 

St. Barbe South District, ca. 10 mi. (ca. 16.1 km) S of Bonne Bay, E of Trout River, 

second mountain W, 11 July 1976, Hellquist 11568 (A). Cape St. George, 48o28.464’N 

59o15.560’W, 4 July 2011, Romkey s.n. (ACAD). Torbay, 21-26 August 1901, Howe & 

Lang 1404 (NSPM). Wild Bight, 51o36.346’N 55o56.252’W, 18 July 2011, Romkey s.n. 

(ACAD). Northwest Territories: Aklavik, MacKenzie River Delta, 68o13’N 138oW, 13 

July 1940, Dutilly 18055 (QFA). SE of Cartridge Hills, unnamed lake, 63o52’N 120o05’W, 

9 July 1970, Cody s.n. (ACAD). pond at E side of jct. of Finnie and Thelon Rivers, 

64o09’N 102o32’W, 5 July 1965, Rossbach 6540 (QFA). Great Bear River, junction with 

Big Stick River, 64o57’N 123o48’W, 23 July 1928, Porsild & Porsild s.n. (BM, S). Great 

Slave Lake, Hardisty Lake, 61o45’N 114o38’W, 23 July 1949, Cody & McCanse 2914 (S). 

Great Slave Lake, Taltheilei Narrows, 62o42’N 111o52’W, 10 July 1927, Raup 1281 (S). 

Hay River, Alexandra Falls, 60o30’N 116o17’W, 27 June 1951, Lewis 428 (S). Keele River, 

Canadian Wildlife Service Camp, 64o12.5’N 127o25’W, 1,400 ft. (ca. 427 m), 18 July 1970, 

Cody 18968 (LE). Keele River, “Mother in Law lick” 64o13’N 127o32’W, 1,500 m, 5 July 

1971, Cody & Scotter 19231 (LE). Norman Wells, 29 July 1953, Cody & Gudderidge 

7644 (BM, S). Nova Scotia: Inverness Co., Big Southwest Brook, 29 July 1964, Smith et 

al. s.n. (ACAD). Inverness Co., NE of Inverness, near mouth of Cheticamp River, 28 

August 1956, Webster s.n. (ACAD). Little Grand Lake, 3 September 1939, Morson 54 

(BM). St. Paul Isl., between Petrie’s Pond and White Spring, 3 August 1920, Perry & 

Roscoe s.n. (ACAD). Nunavut: W end of Baker Lake Village, 64o19’N 96o03’W, 1 August 

1965, Rossbach 6973 (QFA). Péninsule de Banks, Bathurst Inlet, 67o04’N 107o55’W, 24 

July 1971, Ducruc s.n. (QFA). SW of Bathurst Inlet Settlement, 66o50’N 108o01’W, 14 

July 1994, Hile & Thieret s.n. (MU). Bill of Portland Isl., 55o20’N 78o50’W, 13 September 

1939, Dutilly et al. 87863 (QFA). Cape Hope Isl., 52o30’N 78o40’W, 15 July 1942, Dutilly 

10137 (QFA). Cape Jones Isl., 54o27’N 80o04’W, 17 September 1939, Dutilly et al. 97108 

(QFA); 54o36’N 79o47’W, 17 September 1939, Gardner 391207A (QFA). Charlton Isl., 

51o55’N 79o15’W, 13 July 1942, Dutilly 10021 (QFA). East Pen Isl., 56o45’N 88o45’W, 50 

m, 28 July 1972, Eyk & Edmunda s.n. (QK). Île Flaherty, 56o32’N 79o14’W, 7 July 1989, 

Blondeau SK89053 (QFA). Kugluktuk (Coppermine), 67o50’N 115o10’W, 31 July 1951, 

Findlay 214 (A, BM, QFA, S, TNS, UPS). Maguse Lake, 27 July 1932, Güssow s.n. (BM). 

Île Merry, 55o27’N 77o31’W, 14 August 1985, Deshaye & Tardif 85-493 (QFA). North 

Twin Isl., 53oN 80oW, 3-18 August 1970, Craighead s.n. (MONTU). Îles Peintes, 55o28’N 

77o28’W, 8 m, 24 August 1979, Lemieux 21,841a (QFA). Rankin Inlet, August 1989, 
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Simpson s.n. (HAM). Sanikiluaq, 19 August 1979, Michaud s.n. (QFA). Solomons 

Temple Isls, ca. 52o50’N 79o07’W, 14-17 July1949, Baldwin 1642 (E). Tukarak Isl., 

56o08’N 78o08’W, 21 July 1971, Manning s.n. (LE). Ontario: Albany, 25 July 1952, 

Lepage 30,145 (QFA). Algoma, Agawa Bay, S of mouth of Coldwater River, 5 August 

1961, Voss 10585 (S). Algoma, Mamainse, by Lake Superior, 7 July 1935, Pease & 

Dgden s.n. (A). Algoma, Mamainse Point, 13 July 1935, Taylor et al. 1606 (A). Atik Isl., 

54o43’N 86o30’W, 10 July 1958, Baldwin 7589 (LE). Blûlé Bay, 1 August 1938, Hoie et al. 

s.n. (UPS). Bruce Co., Dorcas Bay, 1 July 1986, Zika s.n. (BUF). Bruce Co., Oliphant, 7 

July 1936, Marie-Victorin et al. s.n. (ACAD). Bruce Co., Sauble Beach, 20 June 1934, 

Senn s.n. (HAM); 21 June 1934, Rosser s.n. (HAM); 21 July 1935, Macklin s.n. (HAM). 

near Coldwell, Allouez Isl., 20 August 1939, Taylor et al. s.n. (UPS). ca. 3 km upstream 

from Goderich, Maitland River, 43o44’N 81o40’W, 6 September 1970, Catling & McKay 

s.n. (QK). Hastings Co., Belleville, July 1869, Macoun s.n. (MASS). Hawkins Isl., 21 

June 1939, Taylor et al. 1118 (S). Lake Huron, Fishing Isls., s.d., Wilkinson s.n. (MU). 

Inverhuron, 7 June 1975, Horn s.n. (KYO). 15 mi. (ca. 24.1 km) S of Longlac, 1 mi. (ca. 

1.6 km) E of Suicide River, 49o47’N 86o33’W, 21 July 1960, Lepage 38,122 (QFA). near 

Mamainse Harbour, 45o00’N 84o45’W, 2 September 1935, Taylor et al. 1792 (S). 

Mammamattawa, Kenogami River, 50o25’N 84o23’W, 20 July 1956, Baldwin & Porsild 

6479 (LE). Michipicoten Harbour, 47o56N 84o54’W, 7 July 1971, Garton et al. 14324 

(ACAD). near Michipicoten Harbour, 48o00’N 85o00’W, 25 June 1938, Hosie et al. 1774 

(QFA); 20 July 1938, Hosie et al. s.n. (ACAD). near Michipicoten River, 48o00’N 85o00’W, 

23 June 1938, Hosie et al. 1775 (S); 25 June 1938, Hosie et al. 1774 (HAM). Rivière 

Missinaibi, Mattice, 21 July 1958, Dutilly & Lepage 36,079 (QFA). Namewaminikan 

River, 1.5 mi. (ca. 2.4 km) up from Lake Nipigon, 15 August 1960, Garton 8247 (QFA). 

Red Bay, near shore of Lake Huron, 18 June 1933, Breed et al. 207 (WVA). Shamattawa 

River (Petite Winisk), 54o53’N 85o22’W, 13 August 1962, Dutilly & Frenette 40147 (QFA). 

Sleeping Giant Provincial Park, 12 June 1968, Macdonald & Roff 830 (QK). South 

Sauble Beach, 20 July 1949, Senn et al. 4854 (QFA). N shore of Lake Superior, ca. 

48o45’N 87o15’W, 29 June 1937, Hosie et al. s.n. (ACAD). shore of Lake Superior, ca. 6 mi. 

(ca. 9.7 km) SE of Marathon, Heron Bay South, 31 July 1961, Voss 10456 (S). Lake 

Superior, W end of Marin Isl., 7 July 1952, Garton 1779 (BM, TNS). E shore of Terrace 

Bay, ca. 5 mi. (ca. 8.1 km) SE of Schreiber, 29 July 1961, Voss 10382 (S). Thunder Bay, 

Slate Isls., Patterson Isl., s.d., Habeck s.n. (KYO). Upsala, s.d., leg. ign. s.n. (TI). locality 

not specified, 18 June 1933, Breed et al. 207 (USF). Québec: Amqui, 28 June 1958, 

Belsile & Gervais 1384 (QK, S); 7 July 1958, Belsile & Gervais 1384 (TNS). 

Anse-Pleureuse, 8 July 1960, Cinq-Mars et al. s.n. (QFA). Île d'Anticosti, Rivière Galiote, 
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49o18’N 63o13’W, 15 m, 12 July 1981, Dumont & Gauthier s.n. (QFA). Île d'Anticosti, 

Sandtop, 49o12’N 61o44’W, 5 July 1974, Lemieux s.n. (QFA). Baie-James, Pointe 

Louis-XIV, 54o38.159’N 79o43.186’W, ca. 16 m, 13 August 2004, Blandeau BJ04-033 

(QFA). Baie-Sainte-Claire, August 1917, Victorin 4272 (QFA). point N of mouth of Beach 

Creek, 12 & 13 July 1939, Abbe & Abbe s.n. (TUS). Beaumont, bank of Saint Laurent, 8 

August 1955, Masson 7070 (QFA). Blanc-Sablon, 51o25’N 57o08’W, 20 July 2000, Bastien 

s.n. (QFA). Île Bonaventure, August 1937, Raymnond & Pager s.n. (QFA); 4 August 1962, 

Bigras 7 (QFA). Bonaventure River, ca. 25-50 ft. (ca. 8-15 m), 2 August 1961, Kowal 64 

(WIS). Rivière Boniface, 10 km W of Passe du Loup, 57o44’50”N 76o20’50”W, 112 m, 25 

July 1991, Garneau 91-507-M (QFA). Lac Cachisca, 355 m, 12 July 2008, Blondeau 

RFA08-046 (QFA). Caniapiscau, Rivière-Mouchalagane, 52o31’N 67o26’W, 621 m, 7 

August 2002, Blondeau GU02-213 (QFA). Cap-Chat, 2 August 1935, Chrysler s.n. 

(CHRB). Cap-Gaspé, 48o45’N 64o10’W, 1 August 1972, Grandtner G881 (QFA). 

Chute-aux-Galets, Trenton limestone cliff, along Shipshaw River, 13 July 1965, Brisson 

65192 (ACAD, QFA, QK). Eastern St. Mary Isl., 22 July 1927, Lewis s.n. (NYS). Île du 

Fantôme, 20 August 1980, Lutzoni & Dumas L19-6 (QFA). Fermont, 52o47’N 65o07’W, 

572 m, 24 July 2001, Blondeau 01FER533 (QFA). Fort-Chimo (Kuujjuaq), Gaspe, river 

bank at base of Mont Albert, 1 July 1954, leg. ign. s.n. (NHA). S of Fort Chimo and W of 

Labrador City, first 200 mi. (ca. 321.9 km) of Keniapiskau River, 20 July-5 August 1967, 

Witherell 3 (MSC). Gaspé, foot of Mont Louis, 13 July 1961, Gagnon s.n. (MAK, QFA). 

Gaspé Co., Ste Anne des Monts River, 6 August 1905, Collins & Fernald s.n. (MSC, QK). 

Grande Rivière, 10 August 1972, Cinq-Mars et al. s.n. (QFA); 11 August 1972, Thibult 

s.n. (QFA). Cap Gros-Morne, 1 July 1940, Barabé s.n. (QFA). Lac Guillaume-Delisle, 

1971-1973, Payette et al. GR-330 (QFA). Harrington Harbour, 50o30’N 59o29’W, 17 July 

1966, Swales 866 (LE). Havre Douglas, SE arm, mouth of Rivière Lacoudray, W shore, 

61o48’N 72o37’W, 3 August 1994, Blondeau HD94-139 (QFA). Havre Saint-Pierre, E end 

of Road 138, 50o15’N 63o39’W, 8 August 1997, Fiset 97-42 (QFA). Hudson Bay, Great 

Whale River, ca. 55o17’N 77o46’W, 15 July 1969, Brisson & Forest s.n. (ACAD). E shore 

of Hudson Bay, Grande rivière de Baleine (Great Whale River), 8 August 1959, Hultén 

s.n. (S). Baie d’Hudson, Kuujjuarapik, Poste de la Baleine, 55o17’N 77o45’W, 9 July 1970, 

Goulet s.n. (QFA); 14 July 1970, Audet & Payette RA70-174 (QFA); 14 July 1988, 

Blondeau s.n. (QFA). Cape Jones, 54o38’N 79o43’W, 22 August 1954, Dutilly 32,532 

(QFA). Inukjuak (Port Harrison), 58o17’N 78o10’W, 1-2 August 1933, Malte s.n. (E, 

MASS); 50 ft. (ca. 15 m), June-July 1938, Turner s.n. (K). Kangiqsualujjuaq, 58o42’N 

65o54’W, 20 July 1988, Blondeau GR-88071 (QFA). Kangirsuk, 60o01’N 70o01’W, 25 July 

1991, Blondeau KG91189 (QFA). 60 mi. (ca. 96.6 km) NW of Lac Knob, 2,600 ft. (ca. 793 
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m), 11 July 1953, Harper s.n. (QFA). La Martre (Rivière-à-la-Marthe), 28 July 1972, 

Bernard 72-459 (QFA). Lauzon, 20 June 1945, Rousseau s.n. (QFA). near L'Écluse des 

Érables, E bank of Rivière Malbaie, 47o53’25”N 70o28’40”W, ca. 1,000 m, 23 July 1977, 

Gauthier et al. J77-26 (QFA). Lac Long, 53o35’N 77o20’W, 27 August 1973, Ducruc s.n. 

(QFA). Manitounuk Peninsula, S of lake, 55o42’00”N 77o07’30”W, 9 July 1981, Cayouette 

& Dumas J81-216 (A). NE of Lac Matapédia, 2 August 1959, Gervais & Lavigne s.n. 

(QFA, ACAD). Archipel de Mingan, Île à la Proie, 50o12’45”N 63o49’01”W, 20 July 1925, 

Marie-Victoin et al. 21-843 (QFA). Lac Mint, 57o15’N 74o30’-75o30’W, 28 June 1975, 

Payette & Légère LM-136 (QFA). Lac Mistassini, July 1885, Macoun s.n. (BM); 18 July 

1958, Meunier s.n. (QFA); 7 July 1964, Dubois 9844 (QFA). 2 mi. (ca. 3.2 km) W of 

Mont-Louis, 24 July 1959, Parker 59.22 (CONN). Mont-Saint-Pierre, seaside rock face, 

17 July 1953, Bleakney s.n. (ACAD); 30 August 1965, Moldenke 22848 (AAU). Monts 

Otish, 52o22’37”N 70o26’24”W, 21 July 2003, Gagnon 03OT-109 (QFA). Rivière Muccalic, 

58o05’N 67o03’W, 4 August 1973, Ducruc 73-1601 (QFA). Rivière Nastapoka, 56o54’N 

76o31’W, 5 July 1980, Filion & Morisset 80-037 (QFA). N of New Richmond, bank of 

Petite Rivière Cascapedia, 48oN, 24 August 1908, Chrysler s.n. (CHRB). Île Niapiskau, 

6 August 1978, Thibault s.n. (QFA). Lac Nipisso, 50o46’N 65o48’W, 5 July 1980, Lavoie 

298-1 (QFA). Lac Payne, 59o17’N 73o25’W, 1 August 1965, Legault & Brisson 7831 (QFA, 

QK). Percé, 23 July 1923, Eames s.n. (NYS); 13 July 1928, Pease 53994 (MASS); 4 July 

1952, Jolicoeur & Jolicoeur 1015 (QFA). Percé, Mt. St. Anne, 2 July 1962, Dansereau & 

Laverdiere 0152 (ARIZ). Percé, trail to Mt. Ste Anne, 27 July 1957, Torrey 5386 (CONN). 

between Percé and Coin du Banc, shore road, 10 August 1935, Chrysler s.n. (CHRB). 

Petite Baleine, 55o41’N 73o37’W, 1,200 ft. (ca. 366 m), 10 August 1976, Lemieux 20,781 

(QFA). Petite Île au Marteau, 50o13’N 63o33’W, 26 July 1979, Grandtner G2210 (QFA). 

Lac Pleureuse, 30 July 1940, Lepage 2186 (QFA). Pointe St Pierre (Point St. Peter), 5 

July 1964, Gauthier s.n. (QFA); 13 July 1972, Boufford 7023 (MASS); 9 July 1974, 

Boufford & Massey 14902 (KYO). Porpoise Cove (Hopewell Sound), 58o15’N 78o10’W, 10 

September 1939, Dutilly et al. s.n. (QFA). Poste-de-la-Baleine (Great Whale River), ca. 

55o17’N 77o46’W, 15 July 1969, Brisson & Forest s.n. (QFA); 16 July 1970, Goulet 70-20 

(QFA). NE of Puvirnituq, ca. 60o02’N 77o15’W, 27 July 1969, Bournerias s.n. (QFA). 

Puvirnituq, 3 km E of coast 253, ca. 60o02’N 77o15’W, 29 July 1969, Bournerias s.n. 

(QFA). Puvirnituq, Lac Miroir, ca. 60o02’N 77o15’W, 26 July 1969, Bournerias s.n. (QFA). 

Golfe de Richmond (Richmond Gulf), 56o10’N 76o50’W, 13 & 19 August 1944, Dutilly & 

Lepoge s.n. (QFA). Saguenay, Lac Le Marié, 1 August 1978, Gauthier 78-45 (QFA). 

Montagne Sainte-Anne, 23 July 1923, Marie-Victorin s.n. (UPS). Mont-Ste-Anne, Grotte, 

6 August 1950, Claude et al. s.n. (QFA). River Sainte-Anne-des-Monts, 6 August 1905, 
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Collins & Fernald s.n. (VT). Shefferville, stream connecting Knob Lake with Pierre 

Lake, 14 July 1957, Vogelmann 1567 (VT). Rivière Shipshaw, downstream of 

Chute-aux-Galets, 15 August 1974, Cayouette & Guimond 74-376 (QFA). Lac Stewart, 

58o12’N 68o26’W, 4 August 1972, Ducruc s.n. (QFA). Rivière Swampy Bay (Swampy Bay 

River), Lac Tesialuk, 58o23’N 67o00’W, 18 August 1972, Grandtner G1309 (QFA). 

Umiujaq, 56o32’N 76o33’W, 26 July 1995, Blandeau UM95011 (QFA). N of Vieux-Chimo, 

58o09’N 68o18’W, 12 July 1982, Blondeau 348 (QFA). 13 mi. (ca. 20.9 km) downstream 

from Lake Wakuach, 55o40’N 67o48’W, 10 August 1961, Dutilly & Lepage s.n. (QFA). E 

of island, 5 km SE of Wemindji, 8 m, 25 August 2006, Blondeau WE06-139 (QFA). Whale 

Isl., ca. 56o09’N 76o02’W, 22 July 1939, Abbe et al. s.n. (BM). Whapmagoostui, 1 km N of 

river, 55o16’55”N 77o43’35”W, 90 m, Garneau & Beauregard 88-077-M (QFA). 

Saskatchewan: 1 mi. (ca. 1.6 km) W of Hasbala Lake, 59o55’N 102o05’W, 13 July 1963, 

Argus s.n. (QFA). Yukon Territory: Firth River, Jct. with Muskeg Creek, 68o47’N 

140o28’W, 12 July 1970, Welsh & Rigby 10569 (ALA). Jct. of Firth River and Mancha 

Creek, 10-15 August 1961, Hultén s.n. (S). Ogilvie Mts., Dempster Highway, near Mile 

110, 10-11 July 1970, Porsild & Porsild 23,669 (S); Mile 98, 7 July 1972, Kojima s.n. 

(SAPS). Ogilvie Mts., W of Dempster Rd., 4,200-5,200 ft. (ca. 1,280-1,585 m), 4 August 

1967, Porsild 1096 (MSC). Old Crow Flats, small lake, ca. 22 mi. (ca. 35.4 km) SW of 

Sam Lake, 68o15’N 138o50’W, 1,000 ft. (ca. 305 m), 11 July 1970, Welsh & Rigby 10483 

(ALA). Pinguicula Lake, 64o13’N 133o27’W, 11 August 1964, Hultén s.n. (S). Richardson 

Mts., Fish Creek, near confluence of Vunta Creek, 593 m, 4 August 2006, Bennett & 

Oldham 06-0503 (BABY). CROATIA. Karlovac: Bosiljevo, s.d., Schlosser s.n. (ZA). 

CZECH REPUBLIC. Jihočeský kraj (South Bohemia): Šumava Natl. Park, Nová Pec, 15 

June 1958, Hejný s.n. (PRA). Královéhradecký kraj: Jičin, Rakorv, Leština, June 1869, 

Pospichal s.n. (TSM; as P. vulgaris var. gypsophila). Liberecký kraj: SE of Česká Lípa, E 

of Jestrebí, 50o36.173’N 14o37.339’E, 260 m, cultivated material vouchered on 17 July 

2001, (originally collected at the locality on 29 July 2000 by Steiger), Steiger s.n. (JE; as 

P. bohemica). road between Jestrebí and Stare Splavy, 14 May 1998, Shimai et al. s.n. 

(Nippon Dental Univ.; as P. bohemica). between Provodín and Stare Splavy, 

Konvalinkovy vršek, 14 May 1998, Shimai et al. s.n. (Nippon Dental Univ.; as P. 

bohemica). Plzeňský kraj: Šumava Mts., Klatovy, Javorná, Christlgirgl, 1,070 m, 27 

June 1965, Kral s.n. (A). Středočeský kraj (Central Bohemia): between Labe River and 

Všetaty, 4 June 1926, Krahuba s.n. (BP; as P. bohemica). Ústecký kraj: Krušné Hory, 6 

June 1983, Bartošek s.n. (LI). DENMARK. [FÆRØERNE (FAROE ISLS.)]: Kaldbak 

Fjord, 62o03’-04’N 6o46’-56’W, 29 August 1967, Rushton s.n. (E). Mykines (Myggenaes), 

15 July 1937, Vevers & Evans 46 (BM). Streymoy (Strømø), 10 July 1867, Feilberg & 
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Rostrup s.n. (S); 10 July 1937, Vevers & Evans 1 (BM). Svínoy, 20 m, 3 August 1965, 

Orchard & Prince 32 (BM). [GRØNLAND (GREENLAND)]: Aasiaat (Egedesminde), 17 

August 1906, Trebitsch & Stiasny s.n. (WU). Ammassalik (Angmagsalik), 65o10’N, s.d., 

Rossmore 70 (K). Arsuk Fjord, Fox Havn, 24 June 1888, Rosenvinge s.n. (E). Arsuk 

Fjord, Ivigtut, July 1925, Corp s.n. (UPS). Claushavn (Ilimanaq), 1870, Berggren s.n. 

(UPS). Dyrnæs, 60o56’N 46o04’W, 30 June 1963, Damsholt & Holmen s.n. (AAU, ACAD, 

BM, BP, E, LE, SOM, UPS, VT). Evighed Fjord, up to 1,000 ft. (ca. 305 m), 20 July 1962, 

Tilman 54 (BM). Franz Josef Fjord, July-August 1931, Menzies s.n. (K). Godthåbsfjord, 

29 June 1928, Trapnell 186 (K). Igdlorssuit, 60o11’N 44o03’W, 18 July 1966, Gravenen & 

Hansen s.n. (UPS). Ilulissat (Jacobshavn), 100 ft. (ca. 30 m), 23 July 1955, leg. illegible 

52 (BM). Isortoq, 65o26’N 52o23’W, 24 July 1963, Lægaard 1517 (AAU). Itivdleq, top of 

hill, 60-70 m, 14 June 1953, Gröntved s.n. (S). Jacobsen Fjord (Irminger Fjord), 68o12’N 

31o05’W, 120-300 m, 9 & 13 August 1935, Wager & Wager s.n. (BM). Kangerdlugssuaq, 

29 August 1930, Spencer & Chapman s.n. (BM). E shore of Kangerdlugssuaq, opposite S 

end of Skaergårdshalvø, “Thymus Bank”, 68o08’N 31o43’W, 17 August 1936, Wager & 

Wager s.n. (BM). Lake Fjord, behind base, ca. 300 ft. (ca. 91 m), 12 July 1933, Chapman 

263 (K). Miki Fjord, 68o10’N 31o27’W, 8 July 1936, Wager & Wager s.n. (BM). Nanortalik, 

July 1828, Vahl s.n. (LISU); 18 July 1885, Lund s.n. (BM). Narsarsuaq, July 1975, 

Drumm s.n. (STU). Neria, 6 August 1934, Eugenius s.n. (LE). Neria, head of fjord, 

61o38’N 48o34’W, 19 July 1965, Johansen 65-2429 (AAU). Nigerdleq, 62o04’N 49o20’W, 

10 July 1965, Johansen et al. 65-2329 (AAU). Pakitsoq Fjord, 13 July 1883, Sylow s.n. 

(UPS). Pamilluk, Sagsivik, 60o07’N 44o20’W, 5 July 1967, Hansen et al. s.n. (LE). Prins 

Christian Sund, Qugdlugissat, 28 July 1967, Hansen et al. 67-1728 (FLAS). 

Qasigiannguit (Christianshåb), 26 July 1884, Warming & Holm s.n. (S); June 1891, 

Mathiesen s.n. (WU). Qeqertarsuaq (Godhavn), 20 July 1884, Warming & Holm s.n. 

(WU). Qeqertarsuaq (Godhavn), Engelskmandens, 25 July 1967, Callaghan 27 

(MANCH). Qeqertarsuaq (Godhavn), Englishmen’s Bay, 23 July 1937, Feachem 116 

(BM). near Qeqertarsuaq (Godhavn), Englishman’s Harbour, 69o15’N, 19 July 1921, 

Seward & Holttum s.n. (K). Qaqortoq (Julianehåb), 7-8 July 1937, Polunin s.n. (BM, 

OXF); 60o43’N, 1 July 1946, Lagerkranz s.n. (S); 6 July 1946, Lagerkranz s.n. (UPS). 

Scoresby Sund, East Milne Land, N bank of unnamed river (Lauge Koch Flod), 70o36’N 

25o59’W, ca. 100 m, 6-7 August 1967, Marris 135 (BM). Sukkertoppen, 1860, Alcott s.n. 

(CONN). Svartenhuk Halvo, 20 July 1929, Porsild & Porsild s.n. (LE). Sydprøven, 12-14 

July 1937, Polunin s.n. (BM, OXF). Tasiilaq (Ammassalik), Blomsterdalen, along the 

river Elvbakken, 60 m, 5 July 1966, Daniëls et al. 80 (KYO). Ubekendt Isl., S of 

Igdlorssuit, 14 July 1938, Feachem s.n. (BM). Midtjylland: Tarm, 2 June 1966, Øllgaard 
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s.n. (AAU). Nordjylland: S of Ålborg, Ilsø, 9 June 1967, Larsen et al. s.n. (KYO, MANCH, 

TI). Fur Isl., Engelst, 18 June 1965, Larsen 20404 (AAU). Stenbjerg, 9 July 1964, 

Larsen & Lægaard 7 (AAU). Sjaelland: Åmosen, 12 June 1884, Mortensen s.n. (UPS). 

Fyn Isl., Sanderum, Tørvehaven, 16 June 1900, Petersson s.n. (AAU). Munkeskoven, 

Bagholt Mose, 15 June 1955, Hansen, s.n. (FLAS). Urup, 29 June 1971, Langkilde s.n. 

(AAU). Syddanmark: 1 km N of Filskov, 9 June 1968, Øllgaard s.n. (S). ESTONIA. Harju 

maakond: between Pääsküla and Laagri, 9 June 1945, Parmasto s.n. (TAA). Tallinn 

(Reval), 10 July 1893, Landtman s.n. (S). near Tallinn, Veskimäe, 14 June 1918, 

Reinthal s.n. (BP). Hiiu maakond: Kaigutsi, 1872, Winkler s.n. (LE). Pärnu maakond: 

30 km N of Pärnu, Pärnu-jaagupi, 1 July 1968, Aasamaa s.n. (JE). Saare maakond: 

Kihelkonna, along road to Kuusnõmme, 20 June 1932, Pastak s.n. (BP, K, LE, NMW, 

UPS). Lümanda, 24 May 1959, Rebassoo s.n. (TAA). Sõrveps (Sworbe), SSE of Kargi, 18 

August 1933, Fröman s.n. (S). Tartu maakond: Kambja, 7 July 1965, Aasamaa s.n. (JE). 

near Tartu (Jurjew), Vasula, middle of May 1898, Busch 15 (LE). FINLAND. 

Ahvenanmaa (Åland): Ämnäs, June 1884, Granberg s.n. (UPS). Degersand, 

60o09’04.9”N 19o35’34.7”E, 5 June 2009, Odelvik 9970 (S). Finström, June 1884, 

Tranberg s.n. (MONTU). Hammarland, Kattby, 17 June 1963, Haakana s.n. (E, LE, 

LJU, NMW, SOM, TNS, WA). near Jomala, Möckelö, 29 June 1881, Arrhenius s.n. (AAU, 

LJU). Lemland, Nåtö, 30 June 1904, Frenckell s.n. (UPS). Mariehamn, 2 July 1902, 

Buch s.n. (OXF). Vårdö, Sandö, 8 August 1998, Blom & Thorán s.n. (S). Kainuu: 

Kontiomäki, Pitkänperä, 29 July 1958, Heikkinen s.n. (LE, TNS). Ontojoki, 19 July 

1904, Collander s.n. (S, UPS). Paltamo, Melalahti, 20 July 1923, Kyyhkynen s.n. (BP). 

Lappi: 4 km N of Inari, 30 June 1965, Wÿnands s.n. (AMD). Kevo, August 1965, Haas 43 

(STU). shore of Kilpisjarvi, 1958, Davis s.n. (NSPM). Kilpisjärvi, Enontekiö, 30 July 

1957, Forselles s.n. (MHA). Kittilä, Lammasvuoma, July 1955, Kalela s.n. (LE). 

Märkäjarvi, 15 July 1941, Bacmeister s.n. (STU). Muonio, 10 July 1913, Segerman s.n. 

(VT). near Nunnanen, 5 August 1957, Groves 2317 (BM). Saariselkä, 20 km S of Ivalo, 

July 1964, Cox s.n. (K). below SW slope of Tshuukisvaara, 14 August 1957, Groves 2281 

(BM). Utsjoki, 12 July 1965, Ontakoski s.n. (WU). Utsjoki, Kevo, 85 m, 21 July 1965, 

Mayer s.n. (LJU). Utsjoki, between Kevo Research Station and Keneskoski, along 

Tshieskuljoki River, 19 July 1964, Laine s.n. (LE). Utsjoki, Kevojärvi Lake, opposite to 

Turku Univ. Biological Station, 69o45’N, 4 July 1959, Alava 2506 (LE, UPS). Utsjoki, 

Outakoski, 10 July 1899, Nordqvist s.n. (S). 16 km N of Vuotso, 250 m, 19 July 1966, 

Elsley 18/66 (E). locality not specified, 22 November 1884, Rabot s.n. (P). Pirkanmaa: 

Vatula, May 1898, Busch s.n. (WU). Pohjois-Karjala: Leppäniemi, 26 June 1977, 

Krylova s.n. (MHA). Pohjois-Pohjanmaa: Kuusamo, 26 June 1883, Brotherus & von 
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Wright s.n. (BP, K, LE, S, TI, UPS, WU); July 1955, Kalela s.n. (LE). Oulu, Oulankajoki, 

along valley, ca. 200 m, 15 August 1975, Shimizu s.n. (KANA). Rukatunturi, 

66o11’00.0”N 29o07’55.5”E, 8 July 2006, Odelvik 8359 (S). Yli-Ii, stream bank of 

Nauruanoja, 65o20’N, way between Kiiminki and Yli-Ii, 23 June 1963, Jokela s.n. (S, TI). 

Yli-Ii, Siuruansuu-Kipinä, 5.5 km from Kipinä, 21 June 1963, leg. ign. s.n. (KYO). 

FRANCE. Ain: Colomieu, Priaux, 350 m, 14 May 1914, Coste s.n. (P, S). Oyonnax, June 

1881, Massonnet s.n. (BM, P). Alpes-de-Haute-Provence: between Digne and Colmars, 

s.d., DC. s.n. (G-DC). Col de Larche, 2,000-2,500 m, 20 July 1954, Hara s.n. (TI). Lac du 

Lauzannier, 1853, Godron s.n. (NCY). Alpes-Maritimes: between Mine de Tende and St. 

Dalmas, 22 June 1861, Bourgeau s.n. (P; as P. vulgaris var. major). near St. 

Dalmas-le-Selvage, 1,500 m, 29 June 1981, Cheek 93 (K). 11 km NE of St. Martin de 

Vesubia, along lake, 2,200 m, 25 July 1952, Rÿnders s.n. (AMD). Bas-Rhin: Benfeld, 15 

May 1841, Billot s.n. (NCY); 14 May 1857, Ried s.n. (STR); s.d., Nicklès s.n. (STR). 

Cantal: Lioran, Ravin de la Croix, 1,400 m, 27 July 1934, D’Alleizette s.n. (BP, CHRB; 

as P. alpicola). Puy Mary, 10 August 1903, Lavergne s.n. (NCY). Doubs: Boujailles, 24 

June 1890, Rémond s.n. (BM, P); 24 June 1891, Rémond s.n. (P). Mont d’Or, 1854, 

Godron s.n. (NCY). Pontarlier, 1850, Grenier s.n. (P); 829 m, 14 June 1871, Pourtov s.n. 

(BP). Eure: Marais Vernier, August 1885, Toussaint s.n. (P). Gisors, 30 May 1869, 

Cintract s.n. (BP). Haute-Rhin: Col de la Schlucht, 8 May 1901, Durenne s.n. (NCY). 

Haute-Savoie: Aiguille du Chardonnet, 5,500 ft. (ca. 1,676 m), 22 July 1876, Bohatsh s.n. 

(BP). near Annecy, Sainte-Catherine, 500 m, 4 June 1854, Didier s.n. (STR); 500 m, 10 

May 1858, Didier s.n. (GR, P). Les Moises, 28 June 1867, Puget s.n. (P). Mieussy, Col de 

la Ramaz, Tourbiès, 1,550 m, 16 July 1963, Bersier & Pieren s.n. (LE, QFA, SOM). Col 

des Montets, 4,700 ft. (ca. 1,433 m), 6 July 1962, Woodhead 7947 (NMW). Col des 

Montets, Argentiere, 1 July 1908, Salmon s.n. (BM; as P. grandiflora). Pralognan, 

1,500-1,600 m, 3 June 1935, Andreáuszky s.n. (BP). St. Gervais, 9 July 1903, leg. ign. 

s.n. (P). Hautes-Alpes: Col Bayard, 1856, de Valou s.n. (P). Ceillac, 13 June 1952, Serres 

s.n. (TL; as P. vulgaris var. alpicola). La Grave, 15 July 1895, Camus s.n. (P). Col de 

Lautaret, 1857, Mathonet s.n. (P); 2,050 m, 21 July 1926, Andreáuszky s.n. (BP); 2,150 

m, 23 July 1963, Adam & Ellis s.n. (AMD). Orcières, Fortes des Estaris, 2,000 m 22 

August 1979, Dominicique 3418 (P); 17 July 1982, Dominicique 3418 (P). Queyras, La 

Chalp, 1,800 m, 12 July 1964, Woodhead 10889 (NMW). Ristolas, Guil River, 1,550 m, 

27 July 1945, Laurence s.n. (P). Hautes-Pyrénées: Val d’Azun, 1946, Sag 3418 (P). Lac 

d’Oredon, 9 July 1921, Gombault s.n. (S). Indre-et-Loire: Langennerie, Nouzilly, 10 May 

1858, Delaunay s.n. (STR). Nouzilly, Vallée de la Petite Choisille, 10 May 1858, 

Delaunay s.n. (BM, NCY, OXF). Tours, Neuillé-Pont-Pierre, Semblançay, Vallée de la 
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Brenne, 10-24 June 1851, Blanchet s.n. (NCY, OXF, P, UPS). Isère: Vallée de Rochure, 5 

July 1926, leg. ign. s.n. (PE). Séchilienne, 15 May 1913, Coste & Cortey s.n. (P). Jura: 

Dole, s.d., leg. ign. s.n. (G-DC). Lac des Rousses, s.d., leg. ign. s.n. (G-DC). 

Maine-et-Loire: Montreuil-sur-Loir, s.d., Guépin s.n. (NCY). Oise: Liancourt, 18 June 

1896, Camus 2713 (P). Puy-de-Dôme: Mont-Dore, 18 August 1890, Segret s.n. (P); 31 

September? 1932, Wall s.n. (S). Orcival, N of Col du Guéry, 1,250 m, s.d., leg. ign. s.n. 

(CLF). Pyrénées-Atlantiques: Col de la Brèque, 20 July 1950, Serres s.n. (TL). 

Pyrénées-Orientales: Puymorens, 16 June 1957, Lugardon s.n. (TL; right specimen as P. 

grandiflora). Sarthe: La Flèche, May 1892, Chevallier s.n. (P). St.-Mars-la-Brière, May 

1912, Chevallier s.n. (P). Savoie: Lac du Bourget (Lac de Géry), 22 June 1924, leg. ign. 

s.n. (PE). Brezon, August 1848, Bougeau 230 (LE). Colle della Madeleine, 2,100 m, 

Andreáuszky & Kaspati s.n. (BP). Lac du Mont Cenis, ca. 1,900 m, 16 July 1954, Hara 

s.n. (TI). Tignes, 1,700 m, 17 July 1913, Evrerd s.n. (P). Somme: Abbeville, Epagne 

Epagnette, 6 June 1853, Tillette s.n. (P); June 1879, Vignier s.n. (P). Vosges: Ballon 

d’Alsace, Val des Charbonniers, 29 June 1902, Petitmengin s.n. (NCY). Le Hohneck, 

Faignes-sous-Vologne, 8 June 1919, Balay 831 (NCY). Le Hohneck, Le Worspel, August 

1908, Guffroy 2399 (P). Saint-Maurice-sur-Moselle, Col du Stalon, 1,000 m, 18 June 

1885, Vendrely s.n. (STR). GERMANY. Baden-Württemberg: Albers, Wurzacher Ried, 23 

June 1905, Gradmann s.n. (STU). Allmendingen, 1896, Braun s.n. (STU); 25 May 1913, 

Bertsch 10796 (STU); 15 June 1933, Müller s.n. (STU). W side of Altglashütten, 1 June 

1953, Degeuer & Degeuer 23,207 (MASS). Altshausen, Häckler Weiher, 23 May 1961, 

Knauss s.n. (STU). Bad Saulgau, Wagenhausen, August 1896, Bertsch 4030b (STU). 

Bad Schussenried, 1912, Mattes s.n. (STU). Bad Wurzach, s.d., Geßler s.n. (STU). 

Biberach, Wolfental, July 1907, Mayer s.n. (STU). Blaubeuren, Ermingen, May 1929, 

Arand s.n. (STU). Delkhofen, May 1922, Müller s.n. (STU). Eglofs, 10 June 1832, 

Martens s.n. (STU); 5 June 1911, Bertsch s.n. (STU). Eisenharz, 5 June 1911, Bertsch 

s.n. (STU). Federsee, 1 June 1936, Arand s.n. (STU). Feldberg, 17 July 1937, Gscheidle 

s.n. (STU). Feldberg, Zastler Loch, 1,400 m, 4 July 1937, Erfurt G2170 (JE). 

Finsterlingen, 920 m, 20 June 1972, Künkele s.n. (STU). Finsterroter See, June 1893, 

Mayer s.n. (STU). Geifitze, June 1926, Plankenhorn s.n. (STU). Hinterzarten, 

Schwarzwald, 13 June 1925, Kretschmer 154(25) (S). Isny, 4 June 1911, Bertsch s.n. 

(STU); 6 June 1911, Bertsch s.n. (STU). Königseggwald, 29 June 1907, Bertsch 5994 

(STU). Langenau, Westerried, July 1933, Arand s.n. (STU). Langenauer Ried, May 1824, 

Moser s.n. (STU); June 1922, Rebholz s.n. (STU). Lauterbach, s.d., Klemm s.n. (STU). 

Michelbach an der Bilz, 16 June 1971, Seybold 2472 (STU). Mindelsee, June 1949, 

Mayer s.n. (STU). Monbachs, NW of Möttlingen, 30 May 1955, Wrede s.n. (STU). 
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Moosburg, 27 May 1917, Uhl s.n. (STU). Neresheim, Ohmenheim, 28 June 1957, Koch 

s.n. (STU). Neuhausen, Galgenberg, 7 June 1980, Wrede s.n. (STU); 13 June 2003, 

Engelhardt s.n. (STU). Oberdorf, s.d., Bertsch s.n. (STU). Oggelshauser, Federsee, 25 

June 1905, Bertsch 4031 (STU). Onstmettingen, Geifitze, June 1924, Mayer s.n. (STU). 

Primisweiler, 28 May 1912, Bertsch s.n. (STU). Radolfszell, Güttinger See, 3 June 1963, 

Knauss s.n. (STU). Riedlingen, Erisdorf, 30 May 1906, Bertsch 5590 (STU). Rißtissen, 

Ehingen, 2 June 1914, Bertsch s.n. (STU). Schramberg, Lauterbach, s.d., Klemm s.n. 

(STU). Schwarzer Grat, 27 July 1876, König-Warthausen s.n. (STU); 1,100 m, 21 June 

1908, Bertsch s.n. (STU). Schwarzwald, Triberg, May 1914, Mayer s.n. (STU). Titisee, 

18 June 1894, Gradmann s.n. (STU). Ulm, s.d., Leehle s.n. (P). Waldburg, Reichermoos, 

3 June 1921, Bertsch s.n. (STU). Bayern: Bad Reichenhall, 700 m, June 1879, Spencer 

s.n. (MU). Dachau, 1941, Arand s.n. (STU). Eschenloch, 29 May 1929, Ogura E.56 (TI). 

Garmisch-Partenkirchen, Eibsee, 17 June 1936, Máthé s.n. (BP; as P. alpina). 

Garmisch-Partenkirchen, between Eibsee and Mt. Zugspitze, 15 June 1991, Žíla s.n. 

(LI). Gindelalm, 27 June 1954, Launert s.n. (BM). Kaufbeuren, July 1900, Mayer s.n. 

(STU). Kreis Ebersberg, Grafing, 8 June 1941, Freiberg s.n. (MAK). Murnau, 5 June 

1864, Einsele s.n. (AAU, AMD, BM, BP, LE, LISU, OXF, P, SOM, UPS). Neuburg, 395 m, 

27 May 1903, Gugler s.n. (BP). N of Neuburg an der Donau, Wolkertshofen, ca. 385 m, 4 

June 1901, Pfarrer s.n. (BP, LJU, WU). Schöllang, July 1978, Aßmann s.n. (STU). Tölz, 

26 May 1929, Ogura T.31? (TI). Wolfratshausen, Pupplinger, 6 June 1906, Dihm s.n. (A). 

Wolfsried/Allgäu, 30 May 1971, leg. ign. s.n. (STU). Wolkertshofen, Schutter-Moos, ca. 

385 m, 4 June 1901, Pfarrer s.n. (BP). Berlin: Friedrichsfelde, 1 June 1829, Fritzsche s.n. 

(BP, K, LE, NCY, UPS, WA). Johannisthal, June 1877, Retzdorff s.n. (MASS). 

Brandenburg: between Bornsdorf and Bergen, 19 July 1883, Schepping s.n. (AMD). 

Mecklenburg-Vorpommern: Friedland, 13 June 1964, Kolbe s.n. (JE). Gützkow, 17 June 

1964, Kolbe s.n. (JE). Peenewiesen bei Gützkow, 30 May 1961, Schneider s.n. (JE). 

between Tribsees and Bad Sülze, Rauhes Moor, 14 June 1969, Manitz s.n. (JE). 

Nordrhein-Westfalen: Dinslaken, Bruch, May 1867, Herrenkohl s.n. (BM, E). Kalkar, 1 

June 1919, Schumacher s.n. (CHRB). Rheinland-Pfalz: Eifel, Kalkar, Wiesenmoor, 4 

June 1929, Schumacher s.n. (UPS); May? y?, Andres s.n. (BP). Sachsen-Anhalt: Brocken, 

1873, Goeze s.n. (LISU). Harzvorland, Helsunger Bruch, Westerhausen, 31 May 1959, 

Schultze-Motel s.n. (PE); 7 June 1957, Helm & Schultze-Motel s.n. (SOM). Sachsen: 

Dallwitz, 27 June 1956, Kuhlewein s.n. (LE). Dresden, Klingenberg, 6 June 1877, Lodny 

s.n. (WU). Johanngeorgenstadt, 1897, Sambert s.n. (MU). Zschopau, 23 June 1956, 

Schneider s.n. (JE). Thüringen: Alter Stollberg, 5 June 1909, Rudolph s.n. (JE). 

Heilingen, 20 June 1954, Lemke s.n. (JE). Nordhausen, 1-10 July 1928?, Cossen 18 (P). 
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Nordhausen, Kohnstein, 23 June 1965, Lippold s.n. (LE, SOM). ca. 2 km NE of Plaue, 

Ziegenried, 9 August 1982, Zündorf 2976 (JE); 15 June 1985, Zündorf 5394 (JE). 

Stempeda, 17 June 1877, Angelrodt s.n. (WU); 13 June 1885, Volk s.n. (LE). ca. 1.5 km 

SW of Woffleben, 4 July 1993, Zündorf 725 (JE). HUNGARY. Győr-Moson-Sopron: 

Sopron, Nagytómalom (Tómalom), ca. 150 m, 19 May 1935, Kárpáti s.n. (BP). near 

Sopron, Tómalom, ca. 150 m, 26 May 1955, Kárpáti s.n. (S). ICELAND. Austurland: 

Litlihjalli, Nordfjörður, 8 July 1959, Einarsson 823 (AAU). Nordfjörður, 2 August 1974, 

Turrill 28 (K). Seyðisfjörður, 5 July 2000, Wicklein & Siedbeling s.n. (STU). N of 

Svartifoss, Skaftafellsheidi, 300-400 m, 4 July 1974, Svane & Lægaard 2028 (AAU). 

Höfuðborgarsvæði: between Hafnarfjörður and Baldurshagi, 12 August 1938, Polunin 

12211 (BM). Kollafjörður, 5 July 1967, Svedberg s.n. (UPS). 2.5 km E of Leirvogsvatn, 

Mosfellsheiði, 20 July 1971, Lundqvist 6853 (UPS). Reykjavik, 26 June 1876, Grönlund 

s.n. (UPS); sea level, 8 July 1931, Meinertzhagen & Clay s.n. (BM); 30 June 2000, 

Kuraoka s.n. (TNS). Norðurland eystra: Akureyri, 14 July 1910, Heiner s.n. (WU). 

Akureyri, Krossanesborgir, 10 August 1975, Gögnvaldsso s.n. (E). Aldeyjarfoss, 21 July 

1983, Kull 3282 (STU). Baegisa Valley, 15 mi. (ca. 24.1 km) W of Akureyri, 1,500 ft. (ca. 

457 m), 27 August 1961, Staer 214 (BM). Eyjafjörður, June 1941, Caudwell 208 (K). 

Hramica, 64o55’N 17o50’W, 670 m, July 1931, Slanar s.n. (WU). SE slope of Kistufjall, 

above high road, 1 August 1971, Lundqvist 7151 (UPS). Leifsstaðir, 20 July 1978, 

Rögnvaldsson s.n. (UPS). Svargaðardalsvegur, 21 June 1936, Óskarsson s.n. (LE). 

Suðurland: Baldheidhi, 64o40’N 19o30’W, 700-800 m, July 1931, Slanar s.n. (WU). 

Gullfoss, 2 August 1971, Waterston s.n. (E). Heimaey, 0.5 mi. (ca. 0.8 km) S of 

Herjólfsdalur, 70 ft. (ca. 21 m), 27 July 1950, Crosby-Browne s.n. (BM). near Hjallar, 

July 1942, Smith 2709 (NYS). S of Hofsjökull, Pjorsarver, base camp, ca. 600 m, 23 July 

1953, Sladen 242 (BM). Hveragerði, 18 July 1983, Kull 3246 (STU). Landmannalaugar, 

ca. 580 m, 9 August 1952, B.S.E.S. Exped. x215 (BM). Thingvellir, 14 August 1938, 

Polunin 12266 (BM); 1947, Templeman s.n. (BM). Vestfirðir: Isafjord, 2 August 1971, 

Waterston s.n. (E). top of Skjaldfannardalur, 66o03’N 22o14’W, 120 m, 24 July 1965, 

Elkington s.n. (E). Vesturland: Botnsdalur, Pyrill, 5 m, 26 June 1949, Löve & Löve 

A0372 (A, K, S, UPS). Hraunhafnardalur, 64o50’N 23o28’W, 28 June 1987, Maunder & 

Tipper s.n. (NMW). E end of Ólafsvík, behind power sta., 21 June 1993, Krofta s.n. 

(USF). Misc. (locality not specified): 24 July 1961, Hattori s.n. (TI). IRELAND. Clare: 

Aran Isls., S of Inishmore, 4 September 1967, Robinson s.n. (DBN). Cork: near Leap, 23 

June 1947, O’Donovan s.n. (DBN). Donegal: Ballyshannon, Erne, June 1882, Vornell s.n. 

(DBN). Dunfanaghy, 8 June 1955, Seannell s.n. (DBN). Mt. Errigal, June 1889, 

Goodwyn s.n. (OXF). Rosapenna, 1902, Vachell & Vachell s.n. (NMW). Dublin: 
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Bohernabreena, 19 May 1952, Scannell s.n. (DBN). Crooksling, 2 June 1954, Seannell 

s.n. (DBN). Glensmole, June 1895, Praeger s.n. (DBN). Howth, May 1862, Carroll s.n. 

(DBN). Galway: Corrib River, 20 July 1966, den Nijs s.n. (AMD). Oranhill, June 1839, 

Barrington s.n. (DBN). Renvyle, 28 June 1948, leg. ign. s.n. (DBN). Kerry: Brandon Mt., 

22 June 1886, Lomax s.n. (NYS). Connor Pass (Connor Hill), 22 June 1886, A.E.L. s.n. 

(DBN). Connor Pass, N of Beenduff, ca. 1,400 ft. (ca. 427 m), 6 July 1938, Ross-Craig et 

al. 873 (K). Coomloughra, 2,200 ft. (ca. 671 m), 22 June 1898, Scully 1080 (DBN). Gap of 

Dunloe, 17 June 1938, Ross-Craig & Burtt 692 (K). Gap of Dunloe, Black Lough, 17 

June 1938, Ross-Craig & Burtt 702 (K). Mangerton Mts., Horse’s Glen, June 1872, 

A.G.M. s.n. (DBN). Kildare: Longtown, May 1886, Scully 1081 (DBN). Limerick: near 

Ballyclough House, 4 June 1906, Knowles s.n. (DBN). W of Foynes, Barrigone, June 

1903, Knowles s.n. (DBN). Loais: Woodville, 26 June 1947, Rcd? 30 (K). Mayo: S of 

Louisburgh, 1 mi. (ca. 1.6 km) E of Loughnamucka, 250 ft. (ca. 76 m), 30 July 1951, 

Hopkins s.n. (MANCH). Roscommon: Mount Talbot, June 1897, Praeger s.n. (DBN). 

Tipperary: Terryglass, Gortmore Point, Lough Derg, 23 June 1952, Drummond 759 (K). 

Westmeath: Drinmore, 12 June 1890, Levinge s.n. (DBN). Knockdrin, July 1885, 

Levinge s.n. (DBN). Wicklow: between Ballyman and Fassanoe, 19 June 1887, Malone 

s.n. (DBN). Ballyman Glen, 23 May 1948, Watson s.n. (DBN); 19 June 1951, SalNeld s.n. 

(DBN). Ballynockan, June 1938, JMM s.n. (NMW). Fassaroe, July 1865, Barrington s.n. 

(DBN). Sugarloaf, 7 June 1880, leg. ign. s.n. (DBN). ITALY. Friuli-Venezia Giulia: 

Pordenone: Ampezzo, Passo del Pura, 1,450 m, 31 July 1980, Pecile s.n. (UDM). Monte 

Borgà, 13 June 2007, Buccheri s.n. (UDM). Udine: Due Pizzi, 27 June 1957, Zirnich s.n. 

(TSM). Monte Matajur, 3 July 1941, Zirnich s.n. (TSM). Monte Plauris, 30 May 1958, 

Zirnich s.n. (TSM). Passo di Pramollo, 17 July 1959, Lorenzoni s.n. (UDM). Lombardia: 

Bergamo: Lago del Barbellino, 1966, Heske s.n. (GZU). E side of Presolana, Valle 

Sponda, 900-920 m, 31 May 1975 Mayrhofer s.n. GZU-231091 (GZU; as P. leptoceras). 

Como: Monte Generoso, 1,700 m, 1 July 1948, Wall s.n. (S). Piemonte: Torino: Val Soana, 

1,100 m, 14 June 1988, Camoletto 2074 (AAU, ENCB, PE). Trentino-Alto Adige: 

Bolzano: Lago di Bráies (Pragser wildsee), 500 m, 27 June 1939, Ptačovský s.n. (SAV). 

Castelrotto (Kastelruth), 21 July 1878, Pospichal s.n. (TSM; as P. vulgaris var. alpicola). 

Cirspitzen, 1960, Heske s.n. (GZU). Corvara, Col Alto, 1,980 m, 16 August 1991, Emura 

s.n. (TI). Dolomiti, Passo Gardena (Grödner Joch), 2,300 m, 26 July 1956, Werdermann 

& Meyer s.n. (BM, K). Pusteria (Pusterthal), Lago di Braies (Pragser Wildsee), 1,450 m, 

16 July 1906, Handel-Mazzetti s.n. (WU). Pusteria (Pusterthal), between Monguelfo 

(Welsberg) and Valdáora (Olang), 1,200 m, 9 July 1902, Schiefer s.n. (WU). Pusteria 

(Pusterthal), Villabassa (Niederdorf), 1,150 m, 16 July 1906, Handel-Mazzetti s.n. (WU). 
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Stervio, July 1980, Anzalone s.n. (RO). Trento: Gruppo di Brenta, Rifugio Tuckett, s.d., 

Nevole s.n. (GZU; right specimens). Canazei, August 1965, Anzalone s.n. (RO). Val di 

Fassa, between Pozza and San Nicolò, August 1981, Anzalone s.n. (RO). Val di Fassa, 

between Soraga and Moena, August 1980, Anzalone s.n. (RO). Val di Fiemme, s.d., 

Francesco s.n. (BASSA; right specimen as P. leptoceras). Moena, 1,200 m, August 1963, 

Anzalone s.n. (RO). Fiera di Primiero, Summer 1978, leg. ign. s.n. (MASS). Valle San 

Nicolò to Lagusel, 1,600-2,100 m, August 1972, Anzalone s.n. (RO). Viotte, 29 June 1971, 

Wraber s.n. (LJU). Valle d’Aosta: Aosta: Carisolo, 3 August 1916, Tursau s.n. (BP). 

Courmayeur, La Saxe, ca. 1,500 m, 1 August 1926, Nábělek s.n. (SAV). Val Ferret, 1,500 

m, 4 July 1951, Wall s.n. (S; as P. grandiflora). Val Ferret, Dora, Vachey bridge, 1,640 m, 

29 June 2012, Vovio & Broglio s.n. (AO). Val Ferret, Frebouge, 1,645 m, 10 June 2009, 

Bovio & Broglio s.n. (AO). Gran San Bernardo, Clusaz, 1,200 m, 8 June 1924, 

Andreánszky s.n. (BP). Valle del Gran San Bernardo, along road from the pass, 1,700 m, 

20 July 1996, Shimai & Steiger s.n. (Nippon Dental Univ.). Veneto: Verona: Monti 

Lessini, Bosco Chiesanuova, Summer 1978, leg. ign. s.n. (TI). LATVIA. Jūrmala: near 

Kemeri, sulfuric pond, 27 July 1951, Kac & Kac s.n. (MHA). Tukums: near Tukums, 25 

May 1912, Marusyak s.n. (MW). MONGOLIA. Khövsgöl: Mt. Renchinlhumbe Sumin, 

Sula Ula, Bayan Bulka, 30 July 1982, Daryyma 4821 (LE). MOROCCO. Taza-Al 

Hoceima-Taounate: Aguersif (Beni Seddat), SSW of Issaguen (Ketama), above Azila, 

Akouthan Spring, 34o50.86’N 04o32.014’W, 1,890 m, cultivated material vouchered on 

19 July 2001 (originally collected at the locality on 2-3 June 2000 by Steiger & Sbaa), 

Steiger s.n. (JE). Rif Mts., Aguersif (Beni Seddat), 1,850 m, 14 June 1929, Font Quer s.n. 

(BC; as holotype of P. fontiqueriana). NETHERLANDS. Gelderland: Barneveld, May 

1884, Ankersmit s.n. (P). Winterswijk, 17 July 1909, Coddijn s.n. (MASS). Overijssel: 

Denekamp, June 1915, Ruyven s.n. (K). Misc. (locality not specified): s.d., leg. ign. s.n. 

(TUS). NORWAY. Akershus: Nes, 200 m, July 1978, Verelst s.n. (BM). Aust-Agder: 

Arendal (Flosta), Moland, S of Eikelandstjernet, 8 June 1940, Damsgaard s.n. (KMN). 

Arendal (Tromøy), Tromøy, June 1909, Suleng s.n. (KMN). Bykle, Otra, Breivestøylane, 

870 m, 8 July 2001, Svalheim s.n. (KMN). Evje, NW of Håland, 29 June 1975, Nieland 

s.n. (KMN). Hovden, 12 July 1951, Thuesen s.n. (AAU). Iveland, Feitedalen, 18 June 

1966, Åsen s.n. (KMN). Iveland, Skavdalen, 2 July 1976, Åsen 0802 (KMN). Lillesand, 

Høvåg, Tronderøya, 13 June 1982, Johannessen s.n. (KMN). Valle, Rysstad, 12 July 

1940, Johnsen s.n. (KMN). Vegårshei, Hovdefjell, 4 July 1976, Bodvin & Bodvin s.n. 

(KMN). Buskerud: Haugastøl, 24 July 1993, Thorán s.n. (S). Hensedalfjell, between Tuv 

and Laerdal, Lio, 900 m, 21 August 2008, Dürbye & Kirchhoff 4377 (B). Ringerike, 

Wagermoen, 26 June 1876, Warloe s.n. (KMN). Ustaoset, ca. 1,000 m, 25 June 1973, 
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Skirgietto s.n. (WA). Finnmark: Alta, 7 August 1965, Saastamoinen s.n. (TNS). Berlevåg, 

70o52’23.8”N 29o04’32.6”E, 5-10 m, 16 June 2008, Žíla s.n. (LI). ca. 3 km NNW of 

Gamvik, 71o05’15”N 28o13’56”E, ca. 5 m, 17 July 2008, Žíla s.n. (LI). Hammerfest, 20 

July 1910, Tersliner s.n. (WU); 30 June 1920, Svedberg s.n. (UPS); 16 August 1931, 

Branco s.n. (JE). Karlebotn, 5 August 1966, Mejland s.n. (S). Skaidi, Route E6, 28 July 

1976, Prudhomme s.n. (STU). Sør Varanger, Jarfjord, 5 August 1966, Mejland s.n. (S). 

Tana, Vestertana, 24 July 1857, Fries s.n. (UPS). Vadsø, August 1973, Hinz s.n. (JE). 

Varangerhalvøya, 125 m, 1 August 1993, Žíla s.n. (LI). Vardø, Vesterelven, 6 August 

1857, Fries s.n. (UPS). Vestre Jakobselv, 2-3 km N of River Jakobselv mouth, 30 m, 28 

July 1966, Lundqvist 4980 (UPS). Hordaland: Odda, Mannsåker, 11 June 1944, Berdal 

s.n. (KMN). Strandebarm, Berge, 10 July 1940, Lillefosse s.n. (AAU, TNS, UPS). 

Tråstølen, 1,350 m, 19 July 1966, Smith 13 (E). Voss, Hangur, ca. 800 m, 15 July 1938, 

Blakelock s.n. (K). Møre og Romsdal: Trollstigheimen, 850 m, 9 August 1991, Žíla s.n. 

(LI). Nordland: Ånstad, 120 m, 21 August 1966, Smith 4833 (UPS). Båtsvatnet, 16 

August 1971, Skifte s.n. (AAU). Bodø, 15-20 m, 29 June 1975, Németh & Gyurkó s.n. 

(BP). N side of Bogvandet, 700 m, 14 August 1970, Shorrocks & Stephen 61 (BM). 

Flatisen, 30 August 1964, Asker Svartisen Exped. 164 (BM). S of Lake Gressvandet, N 

of 66oN, 700-800 m, 6-7 August 1969, Allen & Jones 37 (BM). Helgeland, Hattfjelldal, 

Krutvatn, 14 August 1969, Wÿnands s.n. (AMD). Lonsdalen, 29 July 1956, Praag s.n. 

(AMD). N of Majavatn, Kappfjellet, 3 August 1976, Prudhomme s.n. (STU). Mo-i-Rana, 

Svartisen Glacier, Osterdalsisen, Blakkaatind fjeld, NW end of Svartisvatnet Lake, 20 

July 1971, Alho & Alho 26684 (AAU, E, JE, LE, LJU, MAK, MSC, UPS). SW of Rognan, 

near Ljøsenhammer, 67o03’N 15o10’W, 300 m, 4 July 1970, Webb s.n. (E). Røyrvik, 12 

July 1955, Gjerstad s.n. (TNS). Salten, 31 July 1928, Walcker s.n. (S). Sulitjelma, 2,000 

ft. (ca. 610 m), 2 August 1961, B.S.E.S. 13 (BM). locality not specified, July 1884?, Rabot 

s.n. (P). Nord-Trøndelag: Skåle, 1909, Witlaczil s.n. (WU). Stjørdal, Flornes, 1927, 

Trethewy S.18 (BM). Oppland: Dombås, 7 August 1927, Gunnarsson & Starcs s.n. (S). ca. 

13 km N of Dombås, 1,000-1,200 m, 10 July 1972, Hinz s.n. (JE). Dovre, 1854, Hartman 

& Hartman s.n. (UPS); 1857, Hartman s.n. (UPS); 1881, Hedlom s.n. (BP); s.d., Blytt 

326 (UPS). Dovre, Grimsdalen, 2 July 1986, Bodvin & Bodvin s.n. (KMN). Grotli, Route 

258, 6 August 1976, Prudhomme s.n. (STU). Hjerkinn, 21 July 1930, Pease 20,536 

(MASS). Jotunheimer Mts., 2 August 1956, Roberts s.n. (BM). Kongsvoll (Kongsvold), 

July 1902, Fries s.n. (UPS). Leirdalen, Storjuvreen, 4 August 1991, Pardoe s.n. (NMW). 

Nord-Fron, Rondablikk, 24 July 1979, Bodvin & Bodvin s.n. (KMN). Nystuen, August 

1887, Moe s.n. (S). Nystuen, File-fjell, 12 July 1888, Lindman s.n. (S). Vestre Slidre, 

Marenplassen, 4 July 1964, Kaasa s.n. (E, S). Oslo: Grefsen, 26 June 1897, Danielsen 
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s.n. (KMN). Oslo (Kristiania), s.d., Moe s.n. (UPS). Sogn og Fjordane: Hopland, ca. 550 

m, 17 July 1935, Samuelsson s.n. (S). Sør-Trøndelag: Feragen, 12 July 1976, Nilsson s.n. 

(UPS). Kongsvold, July 1902, Fries s.n. (UPS). near Trondheim, 31 July 1962, Suz.-Tok. 

194 (KANA). 4 km W of Trondheim, 63o50’N 10oE, 10 m, above high tide level, 30 June 

1967, Lambley 28 (E). Telemark: Fyrisdal, Nordheim, 14 June 1975, Nieland s.n. (KMN). 

Grungedal, ca. 2,600 ft. (ca. 793 m), 7 August 1898, leg. ign. s.n. (K). Porsgrunn, Versvik, 

2 July 1901, Schreiner s.n. (KMN). Vinje, Haukeliseter, 22 July 1968, Halvorsen s.n. 

(KMN). Vinje, Kvervesjå, S of Kvervesjåtj, 900 m, Svalheim s.n. (KMN). Troms: Kåfjord 

herad, between Okselva and Indre Lselva Rivers, lower slopes of Isfjellet facing NE, 24 

July 1968, Alho & Kause s.n. (JE, LE, LJU, MAK, UPS). Lyngen, Strupen, up to 200 m, 

August 1971, Reiss 88 (BM). Vest-Agder: Farsund (Lista), Halland, 27 June 1977, 

Pedersen 2384 (KMN). Farsund, Lista, Snekkestø, 9 June 1982, Pedersen 60 (KMN). 

Flekkefjord (Hidra), Aaensire, Midbøheien, 1 June 1913, Thele s.n. (KMN). Flekkefjord 

(Hidra), Hellevågen, 3 July 1996, Engelskjøn et al. s.n. (KMN). Flekkefjord (Hidra), 

Kirkehavn, Prestøya, 8 August 2006, Lie s.n. (KMN). Flekkefjord (Hidra), 

Roligheten-Tele, 28 June 1977, Åsen & Halvorsen s.n. (KMN). Flekkefjord, Strømland, 

16 June 1965, Straumland s.n. (KMN). Hægebostad (Eiken), Strandgardan, 26 June 

1977, Åsen & Hageland s.n. (KMN). Kristansand, June 1862, Bolander s.n. (UPS). 

Kristiansand, Aurebekk, 1930, Nieland s.n. (KMN). Kristiansand, Eg, 6 July 1952, 

Simonsen s.n. (KMN). Kristiansand, Papirmøllevand, Jægersberg, 16 June 1967, 

Johannessen s.n. (KMN). Kristiansand, Prestøya, 16 June 1968, Nieland s.n. (KMN). 

Kristiansand, Ravnedalen, 31 August 1919, Lindman s.n. (S). Kristiansand (Tveit), N of 

Bjelle, Gjermundste, 25 June 1996, Lie s.n. (KMN). Kristiansand (Tveit), E of 

Skjeddvann, 25 June 1969, Nieland s.n. (KMN). Kristiansand (Tveit), Vølemyr, 17 July 

1951, Johannessen s.n. (KMN). Kristaiansand, Tveit, Jovann, 6 June 1971, Neiland s.n. 

(KMN). Kristiansand, Vollevandet, 12 June 1897, Johannessen s.n. (KMN); 12 June 

1897, Weisser s.n. (KMN). Kvinesdal, Storhomheii, 7 July 2004, Knutsen & Espedal s.n. 

(KMN). Lista, Gapet, Sigersvoll, below Sigersvoldåsen, 28 June 1985, Pedersen 387 

(KMN). Mandal, N side of Glupekilen, 26 July 1999, Lie s.n. (KMN). Mandal, Halse, 

Grønviga, Skjernøy, 27 June 1972, Nieland s.n. (KMN). Marnardal, Bjelland, 1 July 

1908, Hauge s.n. (KMN). Sirdal, E of Snauhei, Urddalen, 1,170 m, 22 July 2001, Åsen et 

al. (KMN). Søgne, Lindelitjern, 27 June 1969, Nieland s.n. (KMN). Songdalen, 

Greipstad, Eidså, 30 June 1966, Damsgaard s.n. (KMN). Vennesla, S of Ravnås, 27 June 

1971, Nieland s.n. (KMN). POLAND. Lubelskie: Lublin (Rury), 17 June 1881, Prynski 

s.n. (WA); 17 June 1881, Karo s.n. (WA). Opolu Lubelskim, s.d., Berdau s.n. (WA). 

Małopolskie: Czarny Dunajec, August 1973, Wisniewski s.n. (WA). Kraków, Podgórki, 5 
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June 1952, Błaszczyk s.n. (AAU, BM, K, KYO, LJU, MEXU, MHA, MW, PE, S, SOM, TI, 

UPS, WA; as P. bicolor). foot of Krokiew Mts. (Tatra Mts.), 900-950 m, 18 June 1931, 

Domaniewska s.n. (BP, K, KYO, LE, SO, UPS). Obidova, 3 July 1968, Jsienkiewicz s.n. 

(WA). Olkusz, Białe, ca. 1.5 km W of Klucze, 31 May 1971, Tacik & Piękoś s.n. (A, AAU, 

BM, BP, ENCB, KYO, LE, LJU, MEXU, MSC, MW, NMW, SO, SOM; as P. vulgaris 

subsp. bicolor). Tatry Zach., Dolina za Bramką, ca. 1,000 m, 1 June 1931, Domaniewska 

et al. s.n. (WA; as P. alpina). Wolbrom, August 1890, Błoński s.n. (WA). Zakopane, Pod 

Reglami, 8 June 1881, Łapczyński s.n. (WA). Opole: Gogolin, 15 June 1893, Kunisch s.n. 

(WU). Świętokrzyskie: Torfowisko, June y?, Raciboraki s.n. (UPS). Zachodniopomorskie: 

Świnoujście (Swinemünde), 1 June 1890, Ruthe s.n. (BP, WU; as P. vulgaris f. 

micrantha); 4 June 1891, Ruthe s.n. (WA; as P. vulgaris f. micrantha); 4 June 1891, 

Ruthe s.n. (WA; as P. micrantha). PORTUGAL. Braga: Serra do Gerês, 1,400 m, August 

1931, Mendonca s.n. (S). Serra do Gerês, Águas de Pala, 5 July 1948, Fernandes & 

Sousa s.n. (TNS). Serra do Gerês, Ponte Feia, June 1890, Moller s.n. (BM, P, WU). 

ROMANIA. Braşov: Făgăraş, above Breaza, Urlea, 2,100 m, 16 July 1930, Nyárády s.n. 

(BM, BVS, I, K, P, SB, SO, TI, WA). Făgăraş, above Breaza, between summits of Vârful 

Moşului and Vârful Piscului, ca. 1,700 m, 5 July 1930, Nyárády s.n. (BM, BVS, I, K, SB, 

SO, TI, WA). Hărman (Honigberg), 23 May 1885, Ipse s.n. (BVS); 16 May 1959, Morariu 

et al. s.n. (BVS). Piatra Craiului, ca. 2,000 m, 10 August 1988, Groza s.n. (LI). Prázsmár, 

45o43’39.8”N 25o44’05.1”E, 22 May 2007, Somlyay s.n. (BP). Prejmer, 19 May 1961, 

Morariu s.n. (BVS). Sânpetru, 4 July 1964, leg. ign. s.n. (I). Dâmboviţa: Mt. Bucegi, 

above Jalomiţa Valley, Ploieşti, summit of minor road, leading to Bolboci from Sinaia to 

Pietrosita road, 23 July 1971, Jenkins 3433 (BM). Harghita: Mţii Harghita, Cabana 

Mădăraş, 1,800 m, 24 July 1959, Pop s.n. (LI, SB). Neamţ: Ceahlău, 3 July 1959, Mihai 

s.n. (I). Prahova: Bucegi Mts., June 1914, Enculescu s.n. (I); 26 June 1956, Şerbănescu 

s.n. (I); 8 July 1961, Soran s.n. (I). Mt. Bucegi (Mt. Pietrosul), 10 July 1971, Barrier 

71-467 (P). Mt. Bucegi, Babele, 19 July 1925, Borza s.n. (BM, BP, BVS, I, K, SB, TI, 

WA); 18 July 1951, Dobrescu s.n. (I); 26 June 1953, Papp s.n. (I). Valley of Carp, Sinaia, 

4 July 1969, Bârcă s.n. (I). Sibiu: Făgăraş, Lacul Bâlea Lake, 22 July 1914, de Thaisz 

s.n. (BP); 2,200 m, 19 August 1953, Pop s.n. (SB). Suceava: Masivul Rarău, 14 June 

1955, Papp s.n. (I); 17 June 1955, Papp s.n. (I). RUSSIA. Arkhangelsk: ravine near 

Semzha, 1 June 1914, Dyalyaf s.n. (MW). Bashkortostan: ca. 2 km E of Arkaulovo, 

Yuryuzan, 13 June 1991, Knyazeva s.n. (MW). near Arkaulovo, Yuryuzan River Valley, 

13 June 1991, Shvedchikova s.n. (MW). Karelia: 2 km from Chavanga, Left bank of 

Chavanga River, 3 August 2000, Sokolov s.n. (MW). Cape Ivanov Navolok, 1 km N of 

Kartesh Biological Station, near hut, 2 August 2004, Volkova & Abramova s.n. (MW). 
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Kandalaksha, Belomorskaya Biological Station of Moscow State University, 27 July 

1954, Kalishilova s.n. (MHA). Kandalaksha, Biological Station, 1951, Kurkina s.n. 

(MW); 12 July 1957, Arnold s.n. (MW). N border of Karelia, Primorsky, near Belomokoy 

Biological Station of Moscow State University, 15 July 2003, Sifneva s.n. (MW). 

Keretski Isl., Oleni, 5 July 1895, Ekstam s.n. (S). Pulongskoye Lake, 4 August 2000, leg. 

ign. s.n. (MW). N of Sandal, 1.5 km from Givzija, 15 July 1954, Sobolevskij s.n. (MHA). 

Segozero Lake, 4 May 192?, Iljin s.n. (LE). Solovestkie Isls, Bol’shaya Musksamma Isl., 

NE coast, 30 July 1985, Kuhamis & Novitckaya s.n. (MW); 6 August 1985, Stolyarskay 

& Novitckaya s.n. (MW); 13 July 2003, Sifneva s.n. (MW). Tiutia, 62o34’28”N 33o58’20”E, 

11 July 2008, Swenson et al. 807 (S). Khanty-mansi (Yugra): Malyi Hartes River, 250 m, 

17 July 1948, Kuvaev 1156 (MW). Komi: Bol’shaya Synya River, 13 July 1909, Horev s.n. 

(LE); 24 July 1926, Naumov s.n. (MW). E margin of Bolshezemelskaya tundra, right 

bank of Kara River, 68oN 65o20’-65o30’E, 18 July 1959, Rebistaya 155 (LE). E margin of 

Bolshezemelskaya tundra, upper reaches of Kara River, 68oN 65o15’-65o20’E, 4 August 

1959, Rebistaya 665 (LE). left bank of Ilycha River, near mouth of Shezhim River, 30 

July 1926, leg. illegible s.n. (MW). Khalmer-Yu, 67o55’-68o05’N 64o40’64o55’E, 8 July 

1959, Rebistaya 20 (LE). upper reaches of Lek-Elec River, 12 July 1964, Igoshina s.n. 

(LE). near Mul’da, Bolshezemelskaya tundra, 29 July 1984, Morozov s.n. (MW). 

Pechora-Ilych Nature Reserve, camp Ust’-Pyaga to “Boobies”, 62o22’35”N 59o15’55”E, 18 

July 2013, Seregin & Zukharov M1431 (MW), right bank of Shchugor River, 220 m, 19 

August 1948, Kuvaev 1157 (MW). near Sokolovo, Pechora River, 15 August 1966, 

Hruckij s.n. (MHA). Troicko-Pechorsk, Pechoro-Ilychsky, 15 July 1995, Summer 1940, 

leg. ign. s.n. (MW). Unya River, mouth of Shirokaya River, 6 July 1928, leg. illegible s.n. 

(MW). Ust’Kulomsky, Soyva River, 17 August 1929, Nazarov 840 (MW). Krasnodar: 

Caucasus Natural Reserve, upper Urushken River, 2,100 m, 16 August 1964, Togina s.n. 

(MHA). Mt. Gora Alous, meadow near the top, 7 August 2003, Zernov et al. 2998 (MW). 

upper Pslukh River, 15 August 2003, Zernov et al. 3170 (MW). Krasnoyarsk: 

Khantayskoe Lake, peninsula, 17 July 1969, Madyshev & Kiselev 820 (LE). Khaya 

Kyuël Lake, 6 August 1972, Kiselev & Malyschev 149 (LE; as P. algida). Tunguska River, 

right bank of Kocumdek River, Tunguska River, Tutonchana River shore, 15 July 1932, 

Rubin & Maskilim s.n. (LE). Leningrad: near Beseda meadow, August 1986, Chebanov 

s.n. (MHA). Murmansk: Chapoma River, 15 July 1927, Zinserling 472 (LE). Chuna 

River, Lapland Reserve, 20 July 1969, Vehov & Tchistov s.n. (MW). Drozdovka, 16 July 

1927, Savicz s.n. (LE). Ekaterinski Isl., 5 July 1927, Hultén s.n. (S). E shore of Imandra 

Lake, 2 km from Imandra Station, 29 June 1954, Chernishova s.n. (MW). W coast of 

Imandra Lake, Jekostrov (Jokostroff), July 1885, Brotherus s.n. (K). Kandalaksha, 21 
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July 1967, Arnold s.n. (JE). Kandalaksha, Rajkov Isl., 25 July 1969, Makridin s.n. 

(MHA). Kandalaksha, Velikii Isl., 1 June 1963, Bogdanova & Vekov 42 (MW). Khibiny 

(Chibiny), 1 July 1921, Litvinov s.n. (BM, BP, E, JE, S); July-August 1921, Mackewicz 

s.n. (MW). Khibiny, E shore of Malyi Vud Yavr Lake, 23 June 1985, Kurganskaya s.n. 

(MW). Khibiny, Yukagorion River, 18 June 1954, Chernyshov s.n. (MW). near Khibiny 

Station, 1 July 1921, Litvinov s.n. (MW). Kirovsk City, valley of Lake Malyi Vudiavr, 12 

July 1975, Stetsenko & Dibrova s.n. (KWHU). 20 km S of Kirovsk City, stream bank, 25 

July 1975, Kiseleva s.n. (MHA). Kovda, 15 August 1990, Sokolov s.n. (MW). Kovodsky 

Peninsula, Kandalaksha Reserve, 20 July 1978, Kuznetsova & Bolshakov s.n. (MW). 

Laplandskiy Reserve, Chun Lake, 20 July 1985, Proskurjanova s.n. (MHA). 

Laplandskiy Reserve, El’javruaj River, 4 July 1985, Proskurjanova s.n. (MHA). 

Lodeinoe Isl., Bab’emore Lake, 10 August 1958, Protasova & Porfin’eva s.n. (MW). 

Murmansk Coast, Iokanga River, 13 July 1927, Lorenz s.n. (MW). 7 km E of Murmashi 

City, road between Murmashi and Kil’dinstroi, 6 July 1956, Nazarov s.n. (MW). 

Ostrovnoy Isl. (Yukanski Isl.), 1917, Cockayne s.n. (BM). Parya guva, Medvezi, 

66.72952N 33.69274E, 6 July 2010, Kojin s.n. (MW). near Polyarny (Alexandrovsk), 20 

June 1921, Nazarov 7633 (MW); 26 July 1928, Lorenz s.n. (MW). near Polyarny 

(Alexandrovsk), Biological Station, 6 July 1927, Savicz 10377 (LE). near Poyakonda 

Station, S of Belomosrkoy Biological Station of Moscow State University, 6 July 1961, 

Zaitseva s.n. (MW); 15 August 1968, Vekhov 37 (MW). near Poyakonda Station, near 

Belomosrkoy Biological Station of Moscow State University, Kindo Cape, 27 June 1972, 

Luchinskaya & Ushakova s.n. (MW); 26 June 1973, Rautian & Rogovin s.n. (MW); 2 

August 1994, Filin s.n. (MW). St. Nose Cape, 3 August 1978, Rusanovich s.n. (MHA). 

Sidorov Isl., 29 July 2001, Schaittler s.n. (JE). Strelna River, 11 July 1927, Zinserling 

384 (LE). Terek, Medvezi Isl., 66.72936N 33.69323E, 24 July 2008, Kojin s.n. (MW). 

Teriberka, “Dalnie zelency” hills, 27 June 1948, Peterson s.n. (KWHU). Turii Cape, 

66.54961N 34.5665E, 27 June 2008, Kojin s.n. (MW). S part of Verhnetulomskaya 

reservoir, Chil’ River, 17 July 1995, Kozhevnikova s.n. (MW). near Voronia, W of 

Podpahta, 29 June 2010, Konareva s.n. (MW). Voroninsk, 21 June 1887, Kihlman s.n. 

(K). Yokanga River, 28 July 1928, Zinsering 321 (LE). Zemlyanaya (Pummanki), 17 July 

1927, Cajander s.n. (S). Nenetsia: middle flow of Adzva River (Ad’zva River), left bank, 

67o06’N 60o36’E, ca. 100 m, 23 July 2009, Stepanova & Ivanov s.n. (MHA); 1 August 

2009, Stepanova & Ivanov s.n. (MHA). Bolshezemelskaya tundra, lower reaches of 

Pechora River, 5-9 July 1930, Tolmachev s.n. (LE); 30 July 1930, Tolmachev s.n. (LE). 

Kanin, middle part of Chizin River, 17 June 1914, Kudryashov s.n. (MW). Kanin, mouth 

of Gubistaya River, 9 July 1913, leg. ign. s.n. (MW). Naryan-Mar, near Nosovoi, 
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Nezhinskii Natl. Protected Area, 12 July y?, Pavlov s.n. (MW). Perm: W of Molmys River, 

8 July 1979, Belkovskaya s.n. (MW). Pskov (Pskow): near Izborska, 30 June 1977, 

Krylova s.n. (MHA). Kozly, 26 June 1898, Dzeiwer s.n. (LE). Ostrov (Ostrow), 

Pokrowskoje, June 1898, Dzeiwer s.n. (BP, K, LE, MHA, PE, WU). Sakha (Yakutia): 

Aldan region, upper reaches of Amga River, 3 km above Buyaga, 20 July 1963, 

Sheludyakova s.n. (LE). Lena River, Olekminsk, Chekureskaya, July 1896, Tagalov s.n. 

(LE). Lensky District, opposite of Lensk (Mukhtuy), Patom Highlands, above right bank 

of Lena River, 16 July 1953, Kuvaev s.n. (LE); 16 July 1953, Kuvaev & Nikolaev s.n. (LE, 

MW). St. Petersburg: Lahty, 7 June 1961, Palibin s.n. (MHA). locality not specified, s.d., 

Franchet s.n. (P). Sverdlovsk: Denezhkin Kamen’ Reserve, Kulakov Pass, 29 July 1956, 

Khohrjakov s.n. (MHA). Yamalo-Nenets: E slope of Urals, Voikar basin, headwaters of 

Tan-yu River, 29 August 1925, Boroughs s.n. (LE). Vologda: Vologda (Wologda), s.d., 

Ivanitsky s.n. (BP). SLOVAKIA. Banskobystrický kraj: W of Banská Bystrica, Tajov, 

swamps on Suchom vrchu, 1 June 1954, Grebenščikov s.n. (SAV). Brezno, Telgárt 

(Švermovo), ca. 950 m, 20 June 1958, Futák s.n. (SAV). Bratislavský kraj: Abrod Natl. 

Nature Reserve, Vel’ké bory, 150 m, 7 June 1925, Ptačovský s.n. (SAV). Záhorská nížina, 

Abrod Natl. Nature Reserve near Veľké Leváre, 15 May 1958, Hlavaček s.n. (SAV). 

Košicky kraj: Slovenský raj Natl. Park, Biely potok, 560 m, 16 August 1962, Hubová s.n. 

(SAV). Prešovský kraj: Kežmarok (Ke’smárk), ca. 680 m, 17 June 1906, Nyárády s.n. 

(SB). W of Kežmarok (Kisszalók), Malý Slavkov, 750 m, 17 June 1910, Nyárády s.n. 

(SB); ca. 700 m, 10 June 1911, Nyárády s.n. (SB). Poprad, Gánovce, ca. 600 m, 21 

August 1955, Futák s.n. (SAV). ca. 1.3 km SW of Poprad Station, S side of Road 18, W of 

Road 66 jct., 16 May 1998, Shimai et al. s.n. (Nippon Dental Univ.). Spišská Teplica 

(Szepestapolca), 700 m, 6 July 1933, Boros s.n. (BP). Vysoké Tatry Mts., Štrba, Lopušná 

dolina, 21 June 1955, Popovič s.n. (SAV); 24 June 1955, Popovič s.n. (SAV). Vysoké Tatry 

Mts., Štrbské pleso (Csorbató), 1,350 m, 7 July 1907, Nyárády s.n. (SB; left specimen). 

Vysoké Tatry Mts., Štrby, Pastierske, 14 June 2002, Valachovič s.n. (SAV). Vysoké Tatry 

Mts., Tatranská Lomnica, 850m, 6 June 1905, Nyárády s.n. (SB). Žilinský kraj: 

Bešeňová (Besenyőfalu), ca. 520 m, 6 July 1961, Boros s.n. (BP). Chočské pohorie Mts., 

between Kraľovany and Stankovany, 500 m, 11 June 1970, Hubová & Flašíková s.n. 

(SAV). Chočské pohorie Mts., spring area N of Podšíp, 750 m, 12 June 1970, Flašíková 

s.n. (SAV). Chočské vrchy Mts., E slope to N of Lúčky, 670 m, 23 June 1981, Michalko 

s.n. (SAV). settlement in the valley of Čierny Váh River, 710 m, 12 July 1957, Futák s.n. 

(SAV). Kubínska hoľa, 24 June 1954, Grebenščikov s.n. (SAV; as P. vulgaris subsp. 

euvulgaris). Kubínska hoľa, northern part near stream, ca. 1,200 m, 26 August 1954, 

Popovič s.n. (SAV). Liptovská Kokava, NE of Pribylina, ca. 800 m, 24 June 1969, 
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Hubová s.n. (SAV; as P. vulgaris subsp. euvulgaris). Liptovské Tatry Mts., Žiarska 

dolina, Smrečnianka stream next to the tourist path toward Žiarska chata lodge, 1,050 

m, 17 July 1974, Kováčiková s.n. (SAV). Malá Fatra Mts., NW of Ružomberok, 

Stankovany, 16 May 1998, Shimai et al. s.n. (Nippon Dental Univ.); 15 May 1998, 

Shimai et al. s.n. (Nippon Dental Univ.; as P. vulgaris f. bicolor). Nízke Tatry Mts., 

Demänovská dolina, side valley from Okno cave, 800 m, 17 June 1958, Futák s.n. (SAV). 

Nízke Tatry Mts., Demänovská dolina, E slope of Siná, 20 June 1955, Ščepka s.n. (SAV). 

Nízke Tatry Mts., Malužiná, Svidovská dolina, 750 m, 20 June 1986, Zahradníková & 

Šípošová s.n. (SAV). Oravská priehrada (Orava Dam), by Lavkovo Village, 600 m, 15 

June 1957, Hlavaček s.n. (SAV). Stankovany, over railway track toward to Kraľovany, 

435 m, 6 June 1958, Futák s.n. (SAV). Turčianske Teprice, Háj (Turócliget), ca. 500 m, 

10 May 1914, Margittai s.n. (BM, BP, E, K, LE, LJU, PE, SB, SOM, WU). Turčianske 

Teprice, Rakša, 500 m, 15 May 1998, Shimai et al. s.n. (Nippon Dental Univ.). wet 

medows between Važec and Východná, 800 m, 10 June 1956, Futák s.n. (SAV). Veľká 

Fatra Mts., Gaderská dolina, 550 m, 6 June 1958, Futák s.n. (SAV). Veľká Fatra Mts., N 

slope of Kopa, near Kraľovanoch, 500 m, 4 June 1974, Hubová s.n. (SAV). SLOVENIA. 

Bohinj: Gorjuše, 900 m, 7 July 1934, Lenander s.n. (S; as P. vulgaris var. alpicola). slope 

of Mt. Triglav, 1,000-4,000 ft. (ca. 305-1,219 m), 1923, Leathes s.n. (BM). Gorje: Krnica, 

4 June 1950, Budnar s.n. (LJU). Jesenice: Karavanke Mts., Španov vrh, 8 July 1990, 

Praprotnik s.n. (LJU). Mojstrana, 9 May 1923, Gjurašin s.n. (ZA). Kamnik: N of Kamnik, 

Hwy 255 to Kamniska Bistrica, 46o17’43.5”N 14o38’56.8”E, 1,578 m, 6 July 2008, 

Davidson 11246 (SRP). Kranjska Gora: between Mojstrana and Zgornja Radovna, 700 m, 

26 June 1963, Wraber s.n. (LJU). Vršič, 1,320 m, 26 June 1979, Podobnik s.n. (LJU). 

Ljubljana: Medno, 310 m, 22 May 1935, Zalokar s.n. (LJU). Logatec: Hotedršica, Žejski 

potok, 550 m, 11 June 1977, Wraber s.n. (LJU). Mežica: Podkraj pri Mežici, 650 m, 25 

May 1992, Verovnik s.n. (LJU). Tržič: near Tržič, above Lom, Tič, 1,030 m, 2 June 2001, 

Meglič s.n. (LJU). Železniki: Mt. Blegoš, near Potok, 750 m, 10 June 1969, Druškovič & 

Wraber s.n. (LJU). Davča, 950 m, May y?, Armič s.n. (BM, BP, LJU, WU, ZA). Ratitovec, 

Prtovč, 7 August 1954, Simonič s.n. (LJU). SPAIN. Asturias: Sierra del Chorro, Grado, 

20 June 1835, Durieu s.n. (K, LE). Girona: Camprodon, Setcasas (Setcases), June 1875, 

Bolós s.n. (BC). Ribes de Freser, Mas Conill, 1,250 m, 9 June 1957, Vigo s.n. (BC). 

Guadalajara: Orea, El Autillo campsite, 1,540 m, 21 June 1995, Montserrat & Villar s.n. 

(JACA). Huesca: Aísa, Igüer, El Tremedal, 1,620 m, 18 June 1986, Montserrat & Remon 

s.n. (JACA). Biescas, Piedrafita de Jaca, El Cantal, Barranco de las Vacas, 1,760 m, 21 

June 1992, Ferrandez s.n. (JACA). Canfranc, Ibón de Ip, 2,150-2,200 m, 31 Jully 1985, 

Villar et. al. s.n. (JACA). Ermita de Sta Orosia, 1,440-1,550 m, 22 June 1997, 
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Montserrat s.n. (JACA). Valle de Ordesa, 1,300 m, 11 June 1974, Bremer et al. 65 (S). 

Piedrafita de Jaca, Cantal, 1,700 m, 18 June 1992, Villar et al. (JACA). Yebra de Basa, 

Oturia, 1,500 m, 9 June 1979, Montserrat s.n. (JACA). Teruel: Aliaga, Estrecho Bajo, 

Río Guadalope, 940 m, 25 May 2004, López Udiaz & Fabregat s.n. (VAL). Zamora: Peña 

Trevinca, 1,900 m, 3 August 1965, Lainz s.n. (JACA). SWEDEN. Blekinge: Berntorp, 

June 1871, Forssman s.n. (UPS). Jockarp, 7 June 1914, Rasmusson s.n. (S). Kolshult, 1 

July 1855, leg. ign. s.n. (S). Kristianopel, June 1887, Nordvaeger s.n. (S, UPS). Sturkö, 

s.d., Bergelin s.n. (UPS). Törnby, 21 June 1855, Ankarcrona s.n. (UPS). Dalarna: 

Bjursås, 1891, Johansson s.n. (UPS). Bjursås, Holen, 1 July 1915, Samuelsson s.n. (S). 

Dåråberg, 26 June 1906, Samuelsson s.n. (UPS). Fjätälven, 2 July 1875, Andersson s.n. 

(S). Grangärde, Rämshattan, 20 July 1942, Asplund s.n. (PE, TNS). Grängesberg, 13 

June 1917, Stéehoff s.n. (S). Heden, 17 June 1938, Ingmar s.n. (UPS). Idre, Huskläppen, 

12 July 1893, Danielsson s.n. (S). Insjön, 27 July 1924, Fries s.n. (UPS). Johannisholm, 

July 1882, Hägerström s.n. (UPS). Leksand, 1901, Schager s.n. (S). Ludvika, 

Skepparberg, 25 June 1952, Berglund s.n. (PE). Malung, Grimsåker, 29 June 1948, 

Matsson s.n. (S). Nås, N of station, 23 June 1948, Lagerkranz s.n. (UPS). Norrbärke, 

Morgårdshammar, 8 June 1916, Douhan s.n. (S). Norrvik, 11 June 1959, Wieslander s.n. 

(S). Oberget, 25 June 1838, Forsander D24 (UPS). Orsa, July 1909, Björk s.n. (UPS). 

Orsa, Bäcka, Jonson s.n. (S). Östermyckeläng, 22 June 1906, Samuelsson s.n. (UPS; as 

P. vulgaris var. bicolor). Övermo, 29 June 1913, Ahlzén s.n. (S). 900 m SE of Råbacken, 

28 June 2003, Odelvik 5956 (S). Säter, 1860, Gertz s.n. (S). Säter, Ängarna, 21 June 

1905, Samuelsson s.n. (UPS). Silvberg, June 1902, Adolphson s.n. (UPS). Smedjebacken, 

19 June 1931, Belin s.n. (UPS). Tyngsjö, 29 June 1942, Bergqvist s.n. (S). Vintjärn, 30 

July 1947, Wiger s.n. (S). Gotland: Ardre, 20 June 1909, Eliasson s.n. (S). Bläse, 1856, 

Cleve s.n. (UPS). Bro, 1894, Vestergren s.n. (S); June 1917, Fries s.n. (S). Eke, 12 June 

1932, Fries s.n. (S). Eksta, 12 August 1957, Fröman s.n. (S). Etelhem, 24 June 1905, 

Dahlgren s.n. (UPS). Fårö, 24 June 1929, Fries s.n. (S). Fårösund, 1885, Munthe s.n. (S). 

Gammelgarn, 16 July 1967, Larsen 22859 (AAU). Hejde, 8 June 1885, Ahlfvengren s.n. 

(S). Klinte, June 1861, leg. ign. s.n. (S); June 1919, Palme s.n. (S). Klintehamn, June 

1861, Thedenius s.n. (UPS). Lau, 23 June 1926, Asplund s.n. (S). Ljugarn, 3 July 1911, 

Wilkens s.n. (UPS). Lojsta, 1 June 1947, Hylmö s.n. (S). Nygårds, 21 June 1926, 

Asplund s.n. (S). Othem, 11 July 1917, Berggren s.n. (S). Tingstäde, 20 June 1908, 

Eliasson s.n. (S). Västerhejde, 22 June 1893, Velander s.n. (S). Visby, Snäckgärdet, 18 

June 1894, Swartling s.n. (S; as P. alpina); July 1895, Fries s.n. (UPS); June 1902, 

Sondén s.n. (S); 8 June 1903, Tauvon s.n. (UPS); 17 June 1904, Lindgren s.n. (S). Visby, 

Strandpromenaden, 18 June 1911, Engstedt s.n. (S). Visby, Vibble, 4 June 1880, 
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Johansson s.n. (UPS). Gövleborg: Alfta, 18 June 1918, Aulin s.n. (S). Åmot, 700 m SSE 

of Sanddalen, 25 June 2000, Odelvik s.n. (S). Arbrå, July 1881, Collinder s.n. (UPS). 

Bodås, 750 m ENE of Bodåsgruvan, 1 June 2002, Odelvik & Hellström 4881 (S). Borr, 

23 June 1922, Lidman s.n. (S). Delsbo, Långbacka, 5 July 1944, Engstedt s.n. (S). 

Delsbo, E end of Lake Lången, 15 June 1943, Engstedt s.n. (S). Gävle, June 1883, 

Schlyter s.n. (UPS); s.d., Hartman s.n. (UPS). Gävle, Sjötorpet, 1865, Hartman s.n. 

(UPS). Gävle Stenbäck, June 1895, Köhler s.n. (S). Homna, 14 June 1936, Eliason s.n. 

(UPS). Iggesund, 28 June 1901, Romell s.n. (S). Iggön, 21 June 1895, Arnell s.n. (UPS). 

Järvsö, Öje, 17 June 1904, Jansson s.n. (UPS). Kubbo, June 1862, Thedenius s.n. (UPS). 

Los (Loos), 27 June 1890, Lidman s.n. (S); June 1895, Thelander s.n. (S); 24 June 1896, 

Thelander s.n. (UPS). Rabo, 24 June 1932, Sjöberg s.n. (S); 10 June 1946, Björkman s.n. 

(UPS). Tallås (Jädraås-Tallås railway), SW of station, 20 June 1998, Odelvik s.n. (S). 

Torsåker, Körbergsklack, 8 July 2000, Odelvik 3124 (S). Halland: Åsby (Åsbro), 29 June 

1918, Arwidsson s.n. (S). Gällinge, 11 June 1917, Erdtman s.n. (S). Hasslöv, 1860, 

Theorin s.n. (UPS). between Karsefors and Ysby, 24 June 1909, Ahlfvengren s.n. (S). 

Skedala, 1 July 1864, Lyttkens s.n. (S). Unnaryd, July 1892, Dahl s.n. (S). Jämtland: 

Anjeskutan, 700 m, 17 July 1911, Rietz s.n. (UPS). Åre, 19 June 1911, Berlin s.n. (E, S; 

as P. vulgaris f. bicolor); 20 July 1919, Wolcker s.n. (S); 11 July 1924, Lindegrén s.n. (S). 

Åreskutan, August 1843, Beurling s.n. (S). SE of Åreskutan, 1,000 m, 1 August 1952, 

Kilander s.n. (UPS; as P. vulgaris f. bicolor). Axhögen, 27 July 1891, Enander s.n. (S). 

Bispgården, 19 June 1908, Santesson s.n. (S). Bröckling, 20 June 1952, Nilsson s.n. (S); 

2 August 1956, Nilsson s.n. (S). Bruksvallarna, 20 June 1917, Östman s.n. (S). Bydalen, 

10 July 1965, Wieslander s.n. (S). Enaforsholm, 14 July 1922, Wollert s.n. (UPS; as P. 

vulgaris f. bicolor). Falkvålen, ca. 875 m, 2 July 1946, Selling s.n. (S). Fjällnäs, 800 m, 

24 June 1910, Kindberg s.n. (S); 1 July 1984, Niordson 84129 (S). Frösön, 7 July 1927, 

Wolcker s.n. (S). Gåxsjö, 30 July 1918, Söderland s.n. (S). Hamra Natl. Park, 8 July 

1993, Kleinsteuber 376/93 (STU). S of Herrö, 390 m, 31 August 1985, Erksson & 

Danielsson s.n. (UPS). ESE of Kesuvallen, Kesudalen, 16 July 2004, Odelvik 7116 (S). 

W side of Krustjärnstöten, 23 July 1947, Arwidsson s.n. (S). Långå, 18 July 1909, 

Hägerström s.n. (UPS). Långå, Ljusnan River, 480 m, 18 July 1948, Larsson s.n. (S). 

Lillhärdal, Stensjön, 26 July 1909, Östman s.n. (S). Ljusnedal, 28 June 1907, Östman 

s.n. (S); 28 June 1949, Farup s.n. (S). Lofsdalsvägen, 25 June 1969, Danielsson 1605 

(UPS). Mörsil, July 1888, Jägerskiöld s.n. (UPS; as P. vulgaris f. bicolor). Ragunda, 10 

July 1935, Karlsson s.n. (S). Stamgärde, 26 June 1914, Ipse s.n. (S). Storlien, 26 July 

1914, Söderlund s.n. (S). 6 km S of Vemdalen, 407 m, 30 July 1915, Nordström s.n. 

(UPS; as P. vulgaris f. bicolor). Jönköping: Bäckseda, 6 June 1921, Hektor s.n. (S). 
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Bergunda, 1860, Ringius s.n. (S). Blåsmålen, 6 July 1975, Karlsson s.n. (S). Bottnaryd, 

12 June 1869, Söderlund s.n. (S). Eksjö, June 1890, Sondén s.n. (S); 13 June 1926, 

Nordström s.n. (S). Forsheda, 24 June 1884, Nilsson s.n. (S). Gödeberg, 16 June 1865, 

Zetterstedt s.n. (UPS). Grimstorp, July 1862, Nordstedt s.n. (BM; as P. vulgaris var. 

bicolor). Holken, 2 June 1978, Flock s.n. (S). Jönköping, 12 June 1916, Pleijel s.n. (S); 7 

August 1934, Ångbom s.n. (S). Knukebo, 14 June 1879, Andersson s.n. (UPS). Nässjö 

Hanskeryd, 22 June 1909, Hülphers s.n. (S); 16 July 1909, Hülphers s.n. (S). Ölmstad, 

s.d., leg. ign. s.n. (S). Sandhem, July 1880, Jungner s.n. (S). Sandvik, July 1911, Olsson 

s.n. (S, TNS). Sävsjö, 12 June 1911, Karlström s.n. (S). Stenbrohult, June 1922, 

Johnsson s.n. (S). Taberg, 1909, Palmaer s.n. (S). Tenhult, 20 June 1891, Johansson s.n. 

(UPS). Vetlanda, Upplanda, 1881, Samuelson s.n. (S). Kalmar: NW of Abbetorps Station, 

15 July 1934, Bruun s.n. (UPS). Ålem, July 1866, Thorin s.n. (S). Algutsboda, s.d., 

Scheutz s.n. (UPS). road between Fågelfors and Högsby, June 1935, Frieberg s.n. (S). 

Hallersrum, July 1880, Gunnarsson s.n. (S). Johannesfors, 14 June 1917, Almquist s.n. 

(S). Karstorp, 10 June 1915, Gustafsson s.n. (UPS). Kråkenäs, July 1896, Köhler & 

Köhler s.n. (S). Kristvalla, 15 June 1906, Lindblom s.n. (S). Lillaverke, 16 June 1910, 

Linderoth s.n. (S; as P. vulgaris f. bicolor); 19 June 1912, Linderoth s.n. (UPS; as P. 

vulgaris f. bicolor). S end of Möckelmossen, 21 June 1987, Lampinen & Lampinen 2117 

(NMW). Öland, Björnhovda, 13 July 1884, Simmons s.n. (UPS). Öland, Borgholm, 1 

July 1893, Nordström s.n. (S); 25 June 1909, Köhler s.n. (S); 25 June 1909, Svensson s.n. 

(UPS); 12 June 1916, Holmgren s.n. (UPS). Öland, Ekerum, 4 July 1867, Löfgren s.n. 

(UPS). Öland, Färjestaden, 11 June 1898, Boheman s.n. (S); June 1898, Romare s.n. (S). 

Öland, Högby, 1891, Lagercrantz s.n. (S); 12 June 1914, Köhler s.n. (S); 19 June 1917, 

Köhler s.n. (LE). Öland, Högsrum, 5 June 1887, Haglund s.n. (S). Öland, Möllstorp, 

June 1881, Skotte s.n. (S). Öland, Tokenäs, 500 m SSW of lighthouse, 7 June 2002, 

Hjertson 6 (UPS). Öland, Torslunda, June 1864, Wahlén s.n. (S). road between 

Västervik and Alviken, 12 June 1880, Lund s.n. (S). Vimmerby (Wimmerby), 26 June 

1880, Lund s.n. (S); 30 July 1944, Karsmark s.n. (S). Kronoberg: Linneryd, June 1928, 

Hård s.n. (S). Stockanäs, 19 June 1951, Tauson s.n. (S). Växjö (Wexiö), 28 June 1871, 

Lindman s.n. (S). Växjö, Evedal, 1888, Lönnberg s.n. (S). Norrbotten: Abisko, June 1933, 

Okada s.n. (TUS). Abisko, S of railway station, 21 July 1944, Hedberg s.n. (UPS); 

400-450 m, 27 June 1952, Alm s.n. (E, PE, TNS). Abisko, Naturvetenskapliga Station, 5 

July 1926, Alm s.n. (UPS); 21 July 1928, Levan s.n. (K). Abisko Östra, 500 m, 9 July 

1957, Segal s.n. (AMD). Björkliden, 3 August 1905, Johansson s.n. (UPS). SE of 

Björkliden, 28 August 1952, Degeuer 22,690 (MASS). Edefors, Åminne, July 1902, 

Frisendahl s.n. (UPS). Jukkasjärvi, 5 July 1852, Fristedt & Björnström s.n. (UPS; as P. 
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vulgaris f. albiflora). Jukkasjärvi, Lake Tornetaräsk District, 68o-68o34’N 18o-20o30’E, 

Merkenes, ca. 1,000 m, July 1926, Johnsson s.n. (S; as P. vulgaris f. bicolor); 400-450 m, 

27 June 1952, Alm s.n. (BM, UPS). Kalix River, bridge 1.5 km NW of parish church, 20 

July 1958, Alm s.n. (BM). Kebnekaise, July 1994, Björnsäter s.n. (S). Kiruna, 67o50’N 

20o20’E, 540 m, 23 July 1909, Simmons & Sterner 378 (S); 6 July 1933, Furucrona s.n. 

(S). Kiruna, Ala Lompolo, 500 m, 26 July 1935, Alm s.n. (S). Kvikkjokk, 1864, 

Andersson s.n. (UPS). between Låktatjåkka and Abisko, 800-600 m, 18 August 1975, 

Shimizu s.n. (KANA). Låktatjåkko, 550 m, 4 August 1928, Alm s.n. (UPS); 17 August 

1949, Melderis s.n. (TNS). Maivantjåkko, 3 July 1925, Alm s.n. (UPS). Muddus Natl. 

Park, 11 August 1944, Björkman s.n. (UPS). Nuolja, ca. 600 m, 5 July 1950, Jungstedt 

s.n. (S). Mt. Nuolja, 380-800 m, 23 July 1950, Moldenke & Moldenke 20779 (MEXU). 

Öjebyn, 29 June 1907, Marklund s.n. (UPS). Pajala, 18 July 1951, Lagerkranz s.n. 

(UPS). ca. 15 km SE of Saltoluokta, above Svartejaure Lake, 7 August 1959, Grovres et 

al. 3224 (BM). Sarek, 67o25’N 18o06’E, 800 m, 14 July 1981, Oberhollenzer s.n. (STU). 

Sjangelitjåkko, 17 July 1920, Smith s.n. (UPS; as P. vulgaris f. bicolor, WU). 1.5 km NW 

of Tärendö church, bridge across Kalix River, 20 July 1958, Alm 3136 (UPS). N side of 

Tjakkeli, 710 m, 15 July 1971, Karlsson s.n. (UPS). Tornehamn, 28 July 1946, Berggren 

s.n. (S). Västerfjäll, ca. 500 m, July 1928, Hohnsson s.n. (S). Vuoggatjalme, 14 July 1932, 

Arwidsson s.n. (S). Örebro: Ålvhyttan, 20 June 1951, Fridell s.n. (RO). Deje, 21 June 

1920, Aulin s.n. (S); 19 June 1941, Kjellmert s.n. (S). Hällefors, 26 June 1910, 

Croneborg s.n. (S). Hidinge, Sälvens, 14 June 1919, Hellsing 83 (UPS). Kil, 16 July 1920, 

Aulin s.n. (S). Latorp, 1923, Täckholm s.n. (S). Ljusnarsberg, June 1882, Daumé s.n. 

(UPS; as P. vulgaris f. bicolor). Nora, 6 July 1891, Pärson s.n. (S). Siggeboda, 20 June 

1948, Fridell s.n. (UPS). Skogaholm, 1870, Hartman s.n. (UPS). Stjärnfors, 12 July 1929, 

Forsberg s.n. (S). Svenshyttan, 7 June 1925, Asplund s.n. (BM, LE, SAPS). Västansjö, 9 

June 1911, Delwig s.n. (S). Östergötland: Dagsmosse, 24 June 1839, Hartman s.n. 

(UPS). near Forsnäs, July 1864, Dusén s.n. (UPS). Kärna mosse, 21 July 1908, 

Jäderholm s.n. (S); 6 June 1932, Andersson s.n. (S). SW of Kvarsebo, Säter, 14 June 

1878, Grevillius s.n. (UPS). Ludden, June 1877, Strömfelt s.n. (S, UPS). Norrköping, 

Lindö, 3 July 1906, Du Rietz s.n. (S); 5 June 1906, Rietz s.n. (UPS). Nybygget, 13 June 

2000, Göransson s.n. (S). Ödeshög, 1 km S of Omberg, Hoje, 3 July 1893, Hagström s.n. 

(S). Omberg, June 1888, Ipse s.n. (UPS; as P. vulgaris var. bicolor); 17 June 1979, 

Lundqvist 11455 (UPS). Salvarp, 20 June 1924, Lundqvist s.n. (S). Sjöstorp, 12 June 

1992, Thorán s.n. (S). Sundalen, 30 September 1923, Trethewy S.16 (BM). Tåby, June 

1899, Håkansson s.n. (S). Vårdsberg, Rosenlund, 19 June 1878, Dahlgren s.n. (UPS). 

Skåne: Åby, 22 July 1892, Falkenström s.n. (S). Benestads, 22 June 1888, Ringius s.n. 
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(S); 14 June 1893, Simmons s.n. (S, UPS). Berntorp, June 1909, Rundkwist s.n. (S). 

Bosjökloster, Ringsjön, July 1892, Berg s.n. (UPS). Broby, July 1867, Thedenius s.n. (S, 

UPS). Eriksdal, 55o35’N 13o46’E, 3 June 1907, Olsson s.n. (MSC). Eslöv (Eslöf), 15 June 

1884, Andersson s.n. (S); 7 June 1889, Andersson s.n. (S); 2 June 1896, Birger s.n. (S). 

Glimåkra, 28 June 1927, Norlindh s.n. (PE). Gunnarp, 10 July 1929, Karlsson s.n. (S). 

Lerhamn, near Brunnby, 5 June 1934, Hollberg s.n. (S). Limhamn, June 1903, Brynolf 

s.n. (UPS). Lund, Kungsmarken, June 1916, Påhlman s.n. (UPS). Lund, Räften, May 

1852, Minor s.n. (UPS). Mjönäs June 1879, Santesson s.n. (S). Onslunda, June 1907, 

Thuvesen s.n. (S). Örup, 26 May 1935, Hardin s.n. (MSC). Östra Vemmerlöv, June 1901, 

Lenander s.n. (S); 20 June 1942, Lenander s.n. (S). Ringsjön, July 1892, Berg s.n. (S). 

near Rörum, Vik, 9 June 1962, Sparre s.n. (S). Skanör-Falsterbo, 1-15 September 1905, 

Ipse s.n. (S). Stehag, June 1888, Otto s.n. (S). Stenestad, 27 (30?) m? 1948, Hylmö s.n. 

(S). Sularp, 1820, Fries s.n. (UPS). Södermanland: Bäckåsen, 24 June 1932, Malm & 

Egerström s.n. (S). W of Björkliden, 6 July 1970, Wanntorp & Wanntorp s.n. (S). 1 km 

SE of Dammkärr, 28 June 1985, Lind s.n. (S). Dragsnäs, 20 June 1949, Dahlgren s.n. 

(UPS). 600 m E of Mortorp, 29 June 1991, Karlén s.n. (S). Nyköping, June 1890, 

Flodmark s.n. (S); June 1897, Sundström s.n. (S). Ösby, 8 June 1996, Wanntorp s.n. (S). 

Tosteron, 16 July 1911, Ipse s.n. (S). Stockholm: Blidö, 28 June 1896, Lindbom s.n. 

(TNS); June 1909, Lundqvist s.n. (S); 29 June 1952, Petersson s.n. (S). Boo, 19 June 

1941, Kjellmert s.n. (BP). Dalarö, 1887, Strandberg s.n. (S); 20 July 1920, Almgren s.n. 

(S); 7 August 1937, Edelstam s.n. (S). Djursholm, June 1916, Vide s.n. (S). Duvnäs, 17 

July 1927, Swensson s.n. (S). Estuna, 3 July 1957, Smith 3220 (UPS; as P. vulgaris f. 

bicolor). Gregersboda, July 1901, Fries s.n. (S); July 1902, Fries & Fries s.n. (UPS). 

Grisslehamn, 18-25 June 1891, Bagge s.n. (S). Harö, 30 June 1928, Lundin s.n. (S). 

Järfälla, Hummelmora, 3 July 1915, Ugglas s.n. (S). Kärrtorp, 5 July 1931, Tham s.n. 

(S). Ljusterö, Danebo, 10 July 1993, Blom & Thorán s.n. (S). Ljusterö, Norra Ljusterö, 

15 July 1928, Anderholm s.n. (UPS). Norrtälje, Kvisthamra, 24 June 1926, Fromm s.n. 

(S). Norrtäljeviken, 1929, Plengiér s.n. (UPS). Nynäshamn, 20 June 1926, Westerberg 

s.n. (S). Ornö, June 1869, Thedenius s.n. (S); 4 July 1927, Asplund s.n. (S). 

Österhaninge, June 1912, Hwass s.n. (S). Rådmansö, 18 June 1922, Wåhlander s.n. (S). 

Siarö, 1895, Cronquist s.n. (S). Sigtuna, Til, 1879, Floderus s.n. (S); 1889, Floderus s.n. 

(UPS). Singö, Tranvik, 29 June 1923, Ringselle s.n. (UPS). Skälåker, 18 June 1995, 

Wanntorp 95-65 (S). Skanstull, 1850, Björnström s.n. (UPS). Södergarn, 3 July 1935, 

Knöppel s.n. (S). Sollentuna, Svartinge, 1853, Göthe s.n. (S). Tallkrogen, 15 June 1910, 

Engstedt s.n. (S). Torö, 7 August 1929, Asplund s.n. (S). Utö, 7 August 1929, Asplund s.n. 

(S). Uppsala: Axsjö, 5 May 1938, Johansson s.n. (UPS). Danmark, Nåntuna, 8 June 
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1920, Björkman s.n. (UPS). Giresta, 1867, Almquist s.n. (S). Gottsunda, 13 June 1842, 

leg. ign. s.n. (S). Gräsö, SE of Eriksdal, 15 July 2000, Nilsson 00-240 (UPS). NE of 

Harbo, Nyckelholmen, 14 June 1918, Almquist s.n. (UPS). Hökhuvud, 1844, Longberg 

s.n. (UPS). Kolarvik, 27 m? 1918, Andersson s.n. (S). Lumpbosjon, 13 July 1933, 

Engdahl & Wall s.n. (S). Malma, 6 June 1916, Almquist s.n. (UPS). Öregrund, June 

1923, Pleijel s.n. (S). Skogs-Tibble, 1863, Almquist s.n. (UPS). Skutskär, Harnäs, 1893, 

Grape s.n. (UPS). near Uppsala, June 1867, Ahlberg s.n. (BM). W of Uppsala, Brunna, 6 

July 1915, Malmström s.n. (UPS). Uppsala, Kåbo, 11 June 1925, Fries s.n. (UPS). 

Uppsala, Rosendal, June 1889, Hellsing s.n. (UPS). Värmland: Eksharad, Hamra, 20 

July 1916, Johansson s.n. (S). Gillberga, Kik, July 1909, Rahne s.n. (S, UPS). Hagfors, 

26 June 1927, Folke s.n. (S). Humlekil, 1 July 1918, Lasson s.n. (S). Hungvik, 18 July 

1942, Kjellgren s.n. (UPS). Karlstad Svinbäcken, 1849, Kindberg s.n. (UPS). Långserud, 

14 June 1926, Janson s.n. (S). near Lake Lersjön, 14 June 1907, Fröding s.n. (S). 

Mellandammen, 1916, Dahlgren s.n. (UPS). Norra Råda, 22 June 1894, Fröding s.n. 

(UPS); 7 June 1937, Folke s.n. (S). Sörmon, June 1896, Hülphers s.n. (S). Sunne, 

Kolsnasodden, June 1889, Schotte s.n. (UPS). Västerbotten: Laxbäcken, 1 July 1920, 

Samuelsson s.n. (UPS). Tärna, tourist station, 470 m, 14 July 1933, Lundberg s.n. 

(UPS). Västernorrland: Faxälven, 1 June 1892, Trägårdh s.n. (UPS). Konnsjön, 8 July 

1902, Collinder s.n. (UPS; as P. vulgaris f. albiflora). Meåstrand, 9 July 1904, Rönnblad 

s.n. (UPS). Njurunda, Brämön, 8 July 1948, Grapengisser s.n. (UPS). Ovansjö, 1897, 

Sjöberg s.n. (S). Selånger, June 1889, Lokrantz s.n. (UPS). Sollefteå, 23 June 1903, 

Rönnblad s.n. (UPS). Stöde, Kärvsta, June 1903, Nordlander s.n. (UPS). Sundsvall, 

June 1856, Strömberg s.n. (UPS). Viforsen, 2 August 1940, Hagberg s.n. (UPS). 

Västmanland: Ängelsberg (Engelsberg), 1848, Johanson s.n. (UPS). Sala, Gruvan, 10 

June 1891, Danielsson s.n. (S). Stjärnvik, 1 July 1935, Hedberg s.n. (UPS). Västra 

Götland: Billingen, s.d., Nordstedt s.n. (LE; as P. vulgaris var. bicolor). Borgstena, 2 

August 1868, Söderlund s.n. (S). Edsleskogs, Bråcke meadow, 17 June 1900, Larsson s.n. 

(S). Ekudden, 10 July 1886, Nilsson s.n. (LE). Fägre, Källebacken, 3 July 1957, 

Hasselret s.n. (S). Gåsö, 17 August 1950, Ankarswärd s.n. (UPS); 10 June 1987, 

Ankarswärd s.n. (UPS). Harryda, near Björkesjön, 20 June 1942, Fries s.n. (S). 

Havstenssund, 29 June 1927, Svedberg s.n. (UPS). Hjuvik, 20 June 1942, Fries s.n. (S). 

Hönö, June 1911, Hjertman s.n. (S). Jättene, June 1907, Selander s.n. (S). Karlsborg, 

1893, Munthe s.n. (S). Kinnekulle, June 1829, Dalman s.n. (UPS); June 1852, Major s.n. 

(UPS); 16 June 1878, Nilsson s.n. (S); June 1887, Nilsson s.n. (S). Klev, June 1908, 

Persson s.n. (UPS). Lane-Ryr, 29 June 1929, Ohlsén s.n. (UPS). ca. 1 km SSW of 

Långared, Vagnshed mill, 12 July 1940, Hasselrot s.n. (S). Långedrag, July 1893, 
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Hedesström, s.n. (LE, S, UPS). Mösseberg, 3 July 1923, Frisendahl s.n. (UPS). Ödsmål, 

Svanesund, 1860, Thedenius s.n. (UPS). Öjersbyn, 1893, Larsson s.n. (S); 12 July 1903, 

Larsson s.n. (S). Rydboholm, 6 June 1920, Westfeldt s.n. (UPS). Skaftö, 27 June 1926, 

Johansson s.n. (S). Skee, June 1862, Bolander s.n. (UPS). Skövde (Sköfde), June 1912, 

Hülphers s.n. (S); 12 July 1913, Hülphers s.n. (WA); 26 June 1924, Wanntorp s.n. (S). 

Styrsö, 28 June 1922, Nilsson s.n. (S). Sunnersberg, Sven Fiskargården, 19 June 1926, 

Skårman s.n. (S). Töftedal, 14 June 1926, Lohammar s.n. (UPS). Torslunda, June 1864, 

Wahlén s.n. (UPS). Tranemo, June 1903, Molander s.n. (S). Västra Bodarna, June 1913, 

Legrand s.n. (S). Vivik, 30 June 1932, Lenander s.n. (S). SWITZERLAND. Bern: 

Beatenberg, June 1872, Tièche s.n. (BERN). Bern, Eymatt, 1837-1839, leg. ign. s.n. 

(BERN). Grimselpass, on rocks along roadside between Innertkirchen and Boden, 700 

m, 19 July 1996, Shimai & Steiger s.n. (Nippon Dental Univ.). Oberhofen am Thunersee, 

1873-1874, leg. ign. s.n. (MMMN; as P. alpina). Röthenbach, June 1820, Brunner s.n. 

(BERN). Rüeggisberg, Ober-Bütschel, Bütschelbach, 14 June 1919, Michalski s.n. 

(BERN). Schwarzenburg, June 1952, Dutoit s.n. (BERN). Schwarzenburg, Aeckenmatt, 

685 m, 12 June 1966, Welten s.n. (BERN; as P. vulgaris subsp. leptoceras). Fribourg: 

Cousimbert, June 1914, Aebischer s.n. (NHMF). Graubünden: Bergün, Val Tuors, 27 

June 1961, Anklin 2466 (BERN). between Compatsch and Samnaun, 25 June 1935, 

Kretschmer 59(30) (S). Lenzerheide, 1,500 m, 28 June 1924, Kintschi s.n. (BERN, GZU; 

as P. vulgaris subsp. leptoceras). Piz Morteratsch 6 August 1932, Okada s.n. (TUS). 

Safiental, Sculms, Parstogn, 19 June 1969, Sulter s.n. (BERN). Jura: Saignelégier, 

Etang de la Gruère, 16 June 1946, Berger s.n. (BERN). Luzern: Sörenberg, Gross Gfäll, 

9 July 1976, Anklin 2466 (BERN). Neuchâtel: Les Verrières, Petit Ronde, 30 June 1946, 

Berger s.n. (BERN). Montagne de Boudry, 1,300m, June 1898, Camus s.n. (P). Schwyz: 

Rigi Scheidegg, 6 July 1914, Simpson 14216 (BM). Ticino: Faido, 15 June 1918, Rytz s.n. 

(BERN). Uri: Wassen, Kartigel, 1,560 m, 8 July 1922, Michalski s.n. (BERN; as P. 

vulgaris subsp. leptoceras). Valais: Col du Gd. St-Bernard, along road to the pass, 2,200 

m, 20 July 1996, Shimai & Steiger s.n. (Nippon Dental Univ.). Gspon, 29 June 1954, 

Rytz s.n. (BERN). St. Nicolas, 1838, Cosson s.n. (P; as P. vulgaris var. grandiflora). 

Verbier, ca. 1,400 m, 7 June 1966, de Witte 16.082 (TI). Zermatt, 14 July 1949, Heymans 

s.n. (AMD). Zermatt, between Hubel and Kalbermatten, ca. 2,000 m, 14 July 1946, 

Berger s.n. (BERN). Vaud: Bex, 23 May 1868, Farral s.n. (BP). Caux, May 1886, 

Simpson 36783 (BM). Chasseron, 24 June 1868, Tièche s.n. (BERN). Chasseron, near 

Ste-Croix, 1,500 m, 17 July 1972, Bouby s.n. (P). Gryon, 6 August 1872, Farral s.n. (BP). 

La Dôle, 22 June 1893, Dahlstedt s.n. (S). Mézières, 7 June 1910, Castella s.n. (NHMF). 

Mont Sâla, Le Couchant, 6 July 1974, Rüegger 105 (BERN). Mont Tendre, eastern 
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slopes, 26 June 1974, Rüegger 160 (BERN). Zug: Zugerberg, June 1975, Fossati s.n. 

(LUG). Zürich: Zürichberg, 19 May 1867, Greis s.n. (GZU). UKRAINE. Lviv: Bus’kyi, 2 

km W of Bolozhyniv, 30 May 1986, Elenchuk s.n. (MW; as P. vulgaris subsp. bicolor). 

Dubliany (Dublanach), s.d., Raciborski s.n. (WU). near Lviv (Lemberg), 1860, leg. ign. 

s.n. (WU). Sokal, 2 km S of Khlivchany, Volyts’kyy Reserve, 23 June 1987, Elenchuk s.n. 

(MW; as P. vulgaris subsp. bicolor). Zakarpattia: Mt. Blyznytsya, N slope, ca. 1,600 m, 

22 July 1968, Beljanina s.n. (MHA); 22 July 1968, Dmitriev & Tumanjan s.n. (MHA); 22 

July 1968, Skvorcov s.n. (MHA). Rakhiv, Mt. Stig, 1 July 1957, Kuzmichev & 

Riabushenko s.n. (KWHU); 1 July 1957, Velchush & Prykhod’ko s.n. (KWHU). near 

Yasinya (Jasinja), Mt. Blyznytsya, bog near the top, 1,400 m, July 1958, leg. ign. s.n. 

(MHA). Yasinya, Apshinets, 11 July 1964, Ivanina s.n. (LE). near Yasinya (Jasinja), 

near Yasinya (Kőrösmező), ca. 1,400 m, 18 July 1934, Boros s.n. (BP). UNITED 

KINGDOM. [ENGLAND] Cambridgeshire: Chippenham, 8 June 1887, Haines s.n. (ABS). 

Shelford, 11 June 1833, Henslow s.n. (OXF). Cheshire West and Chester: Bartington 

Heath, June 1823, Wilson s.n. (MANCH). Cumbria: W of Ambleside, NE slope of Crincle 

Crags, ca. 400 m, 24 June 1958, Hedberg & Hedberg s.n. (UPS). ca. 1.5 km W of 

Ambleside, Loughrigg Fell, 200 m, 26 August 1997, Shimai s.n. (Nippon Dental Univ.). 

Barbon, June 1862, leg. ign. s.n. (ABS). W slope of Coniston Old Man, 10 May 1893, 

Plummer 23149 (MANCH). Dalehead, July 1955, Rose s.n. (NMW). Dalehead Tarn, 15 

July 1924, Woodhead 17864 (NMW). Helvellyn, August 1875, leg. ign. s.n. (BIRM); 

1,800 ft. (ca. 549 m), 23 June 1943, Jones s.n. (MANCH). Keswick, Little Dale, 9 July 

1923, Woodhead 90 (NMW). Lake District, Kirkstone Pass, 21 May 1862, Baileg s.n. 

(MANCH); 300 m, 25 August 1997, Shimai s.n. (Nippon Dental Univ.). Melmerby, 1917, 

Mason s.n. (OXF). Newlands Valley, July 1873, Druce s.n. (OXF). Ousby, 16 June 1920, 

Mason s.n. (OXF). Rosthwaite, 14 August 2013, Rich s.n. (NMW). Rowan Tree, 1,300 ft. 

(ca. 396 m), 26 June 1963, Bindloss 96 (E). Rydal, June 1905, Armitt s.n. (ABS). near 

Shap, Swindale, 16 July 1892, Bailey s.n. (MANCH). Wansfell, 21 June 1913, leg. ign. 

s.n. (NMW). Derbyshire: Buxton, 13 June 1867, Barrow s.n. (MANCH). between 

Millersdale and Buxton, 2 August 1875, Baileg s.n. (MANCH). Peak District, Blackden 

Brook, 280 m, 21 June 1996, Shimai s.n. (Nippon Dental Univ.); 7 June 1997, Shimai s.n. 

(Nippon Dental Univ.). Peak District, Monks Dale, 200 m, 13 April 1998, Shimai s.n. 

(Nippon Dental Univ.). near Toad’s mouth, June 1847, Hardy s.n. (MANCH). Dorset: 

Christchurch, River Avon, 12 June 1926, Tindlay s.n. (K). Durham: Cow Green 

Reservoir Basin, Widdybank Fell, 2 July 1969, Sell et al. 69/641 (E, LE, LJU, NMW, SO, 

UPS). Teesdale, 2 July 1886, Fox s.n. (OXF); 1960, Rose s.n. (NMW); 18 June 1968, 

Marchant s.n. (MANCH). Gloucestershire: above Bourton-on-the-Water, 14 August 1936, 
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Riddelsdell s.n. (K). Cheltenham, June 1874, Cumming s.n. (BIRM). Greater London: 

Chislehurst, 1711, leg. ign. s.n. (OXF). near Richmond, 13 June 1866, Ward s.n. 

(MANCH). Hampshire: Alresford, May 1850, Smith s.n. (ABS); 1 June 1888, G.B.W. s.n. 

(OXF). Fleet, 27 June 1895, Palmer s.n. (OXF). Tichborne, River Itchen, 6 June 1965, 

Boniface s.n. (NMW). Herefordshire: Longford, 23 June 1910, Edmonds s.n. (NMW). 

Lancashire: Haweswater, 15 June 1905, Bailey s.n. (MANCH, NMW, OXF); 21 June 

1913, Walworth 9869 (NMW). Ogden Clough, 1844, leg. ign. s.n. (MANCH). Pendle Hill, 

1 June 1864, Becker s.n. (MANCH). Pilling, 1840, Crozier s.n. (MANCH). Lincolnshire: 

Stamford, June 1818, leg. ign. s.n. (NMW). Merseyside: Raby, June 1860, Harbord s.n. 

(MANCH). Norfolk: Diss, June 1874, Shoolbred s.n. (NMW). Fakenham, s.d., Smith s.n. 

(MANCH); s.d., leg. ign. s.n. (NMW). Horsford Heath, 1836, Mann s.n. (K). 

Northumberland: Norham, 700 ft. (ca. 213 m), June 1879, West 1028 (CINC). near the 

Roman Wall, ca. 7 mi. (ca. 11.3 km) from Hexam, 14 June 1927, Norris s.n. (K). North 

Yorkshire: near Arncliffe, 700 ft. (ca. 213 m), July 1904, West s.n. (BIRM). Austwick, 

July 1906, West s.n. (BIRM); July 1907, West s.n. (BIRM). Hellifield, 28 June 1947, 

Rose s.n. (NMW). Malham, 5 September 1877, West s.n. (MANCH). Malham Cave, 1875, 

Kitching s.n. (BIRM). N of Malham Tarn, side of waterfall, 8 August 1954, Dick 120 

(SOM). near Rievaulx Abbey, 6 July 1919, leg. ign. s.n. (K). Oxfordshire: Bullingdon, 

June 1860, Boswell s.n. (OXF). Cothill, 14 June 1932, E.G.R. s.n. (NMW). near Cothill, 

s.d., Hubbard 11079 (K). Headington, Wick Copse, June 1858, leg. ign. s.n. (OXF); 1870, 

leg. ign. s.n. (OXF); 1874, leg. ign. s.n. (OXF). White Horse, June 1872, Linton s.n. 

(MANCH). Somerset: Shapwick Moor, 26 June 1855, Simonyi s.n. (BP). Suffolk: Hopton 

Fen, 10 June 1951, Rose s.n. (NMW). Redgrave Fen, 26 July 1945, Rose s.n. (NMW); 

August 1956, Rose s.n. (NMW). Thelnetham, Old Fen, 2 June 1957, Rose s.n. (NMW). 

West Midlands: Sutton Caldfield, May 1841, Wood s.n. (MASS). Sutton Park, 30 May 

1953, Townsend s.n. (K). marsh in Sutton Park, 30 June 1852, Jordan s.n. (BIRM); 18 

June 1949, Ransome s.n. (BIRM). West Yorkshire: near Leeds, Adel, 11 June 1889, West 

s.n. (BIRM). Wrexham: near Wrexham, s.d., leg. ign. s.n. (MANCH). Yorkshire: Ayton 

Moor, June 1852, Mudd s.n. (BIRM). [ISLE OF MAN] Eairy, 550 ft. (ca. 168 m), 30 June 

1950, Summerhayes 2149 (K). [NORTHERN IRELAND] Antrim: near Antrim, 1846, leg. 

ign. s.n. (MANCH). Cave Hill, 15 July 1881, Malone s.n. (DBN). Belfast: Black Mt., 12 

June 1865, leg. ign. s.n. (OXF). Fermanagh: 5 km W of Church Hill, S of Lower Lough 

Erne, 30 May 1964, Jonsell & Junell s.n. (UPS). E of Garrison, Lough Tullynanny, 10 

Juna 1978, Scannell s.n. (DBN; double flower). Londonderry: Owenreagh, 11 June 1946, 

Barnett s.n. (DBN). Tyrone: Strabane, July 1896, Knowles s.n. (DBN). [SCOTLAND] 

Aberdeenshire: Cairnwell Mts., near Glenshee, 29 July 1964, Degener & Degener s.n. 
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(MASS). Lochnagar, July 1924, David 28 (NMW). Angus: Glen Clova, July 1951, Rose 

s.n. (NMW). near Montrose, Rossie Moor, 19 June 1915, Britton 90 (K; as P. vulgaris var. 

bicolor); 19 June 1915, Corstorphine & Corstophine 90 (MANCH, NMW, OXF; as P. 

vulgaris var. bicolor). Argyll and Bute: Arrochar, Loch Long, 27 May 1914, leg. ign. s.n. 

(MANCH). near Arrochar, N of A’ Chrois, 1,500 ft. (ca. 457 m), 22 August 1950, Hopkins 

s.n. (MANCH). Isle of Bute, hill above Loch Fad, 26 May 1888, Wilkinson s.n. (BIRM). 

Dunoon, 6 July 1927, Littlebury s.n. (E). Ettrick Bay, 27 September 1885, Wilkinson s.n. 

(BIRM). Garelochhead, 2 August 1883, Somerville s.n. (E). N of Glasven, 1962, Kenneth 

s.n. (E). Iona, St. Columba’s Bay, 240 ft. (ca. 73 m), 26 July 1906, Davie s.n. (E). Jura, 

Kinuachdrachd, 7 July 1957, Knox & Dresser 561 (E). Killean, 15 July 1931, MacAlister 

s.n. (E). Kilmun, June 1883, leg. ign. s.n. (E). between Loch Lomond and Loch Sloy, 

Inveruglas Water, 56o15’00”N 04o45’00”W, 170 m, 5 July 2003, Seregin & Naikatini 

E-278 (MW). road between Lussagiven and Tarbert, 25 June 1957, Knox 529 (E). Isla of 

Mull, Loch Frisa, June 1947, Shewell H825/47 (K; as P. vulgaris var. bicolor). Oban, 

shore of Sound of Kerrera, 17 July 1885, Bailey s.n. (MANCH); 21 August 1961, Tait s.n. 

(E). Loch Sloy Dam, 56o15’30”N 04o45’50”W, 300 m, 5 July 2003, Seregin & Naikatini 

E-301 (MW). Dumfries and Galloway: Kirkcudbright, 14 June 1970, Halliday s.n. (OXF). 

near Moffat, Blackhope Valley, 22 July 1907, Marshall s.n. (E; as P. vulgaris var. 

bicolor); 300 m, 20 August 2013, McHaffie 1310 (E). Morton Castle, May 1848, Stevens 

s.n. (K). Rockliffe, 10 ft. (ca. 3 m), 1 July 1962, Murray 1 (E). East Lothian: Aberlady, 

s.d., Ramsammy s.n. (E). Luffness Marshes, 14 June 1902, Evans s.n. (E). Edinburgh: 

Balerno, 1891, Conni et al. s.n. (MANCH). Brunstane, June 1869, Evans s.n. (E). 

Highland: Achmelvich, 100 ft. (ca. 31 m), 1 June 1958, Anthony 1841 (E, TNS, UPS); 

200 ft. (ca. 61 m), 3 June 1958, Anthony 1766 (E). N side of Arkle, 1,200 ft. (ca. 366 m), 

25 June 1969, Kerr s.n. (E). Braeriach, 17 July 1953, leg. ign. s.n. (NMW). Carn a’Choire 

Mhoir, 1 July 1909, Samuelsson s.n. (UPS). Dornoch, 50 ft. (ca. 15 m), 28 June 1958, 

Anthony 1775 (E). Farr, 250 ft. (ca. 76 m), July 1954, Anthony 553 (E). Gairloch, August 

1879, leg. ign. s.n. (OXF). Gamble Wester Ross, Letterewe, June 2001, Crawley MJC335 

(K). Glencoe, E slope of Meall Mor, 147 m, 3 June 2013, Marion 19 (E). Glenfinnan, June 

1886, Somerville s.n. (E). ca. 30 km S of Inverness, Monadhliath Mts., Strathdearn, 2 

July 1974, Burgess s.n. (MASS). Inverness-shire, Nethy Bridge, 19 June 1935, Kevan 

s.n. (E); 22 June 1948, Preeson s.n. (UPS). Keoldale, July 1958, Anthony & Roberts 114 

(E). near Loch Maree, Slattadale, 16 July 1883, Bailey s.n. (MANCH). Loch an Ordin, 

220 m, 25 July 1955, Anthony 1056 (E). Rothiemurchus Forest, June 1892, Somerville 

s.n. (E). Stob Coire Easain, July 1937, Anthony 406 (E). Strathy, July 1883, leg. ign. s.n. 

(E). Strathy Point, 250 ft. (ca. 76 m), July 1954, Anthony 542 (E). Cape Wrath, 400 ft. 
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(ca. 122 m), 3 July 1958, Anthony 1889a (E). Inverclyde: near Gurock, 15 June 1966, 

Storrie s.n. (NMW). Moray: Culbin sands, Buckie Loch, 29 June 1953, Melderis 327 (S). 

Lewis, Cracaval, 1,000 ft. (ca. 305 m), 17 July 1939, Crabbe s.n. (E). Na h-Eileanan Siar 

(Western Isles): near Greian Head, 10 July 1936, E.U. Biological Society D.144 (E). St 

Kilda, 1889, Gibson s.n. (E); July 1907, Hewitt s.n. (MANCH). North Ayrshire: Isle of 

Arran, Glen Sannox, 29 June 1877, Baileg s.n. (MANCH). Isle of Arran, Goatfell, 28 

July 1883, Somerville s.n. (E). Orkney: Hoy, 2 June 1925, Sinciair 55 (E). Sandy Hill, 

South Ronaldsay, 29 June 1988, Thomas s.n. (NMW). Perth and Kinross: E slope of Ben 

Lawers, 7 July 1906, Bailey s.n. (MANCH). Glas Maol, 3,000 ft. (ca. 914 m), 15 July 

1947, Ballard 1215 (NMW). Lawers Burn, 5 July 1948, Graham 2371 (NMW). 

Schiehallion, 15 July 1963, Hammett B.13 (LE). Meall nan Tarmachan, July 1956, Rose 

s.n. (NMW). Loch Tummel, 21 June 1946, Mills s.n. (MANCH). Scottish Borders: 

Cockburnspath, on shore, 20 June 1903, Evans s.n. (E). Gameshope, 2 July 1931, 

Forrest s.n. (NMW). Melrose, 10 July 1886, leg. ign. s.n. (E). Pentland Hills, 1820, leg. 

ign. s.n. (OXF); June 1847, Evans s.n. (E); July 1866, leg. ign. s.n. (E); 19 June 1886, leg. 

ign. s.n. (E). West Linton, 11 June 1898, leg. ign. s.n. (E). Shetland Islands.: Foula, 25 

July 1908, Gladstone s.n. (K). Northmavine, 14 June 1992, Inkster & Scott 3020 (E). 

Unst, Baltasound, 23 August 1952, Dennis s.n. (K). Stirling: Beinn a’ Chroin, June 1913, 

Wheldon s.n. (NMW). Ben Lomond, ca. 500 ft. (ca. 152 m), 26 June 1926, MacKechnie & 

Wallace s.n. (E). Ben Lui (Ben Laoigh), 31 July 1891, Marshall s.n. (E; as P. vulgaris var. 

bicolor). Callander, road to Bracklin Falls, 6 July 1906, Bailey s.n. (MANCH). 

Inveraman Farm, 50 m, 6 August 2013, McHaffie 137 (E). Strathyre, 23 June 1906, 

Evans s.n. (E). between Trossachs Hotel and Loch Achray, 25 June 1883, Richter s.n. 

(WU). [WALES] Blaenau Gwent: Nant Trefil, 9 September 1926, Wade s.n. (NMW). 

Carmarthenshire: Black Mt., 5 June 1938, Audus s.n. (ABS). Pont Clydach, 20 June 

1939?, Wilmott s.n. (NMW). Ceredigion: Borth, 16 June 1929, Hubbard 1543 (K). 

Ceulanamaesmawr, 11 July 1969, Harrison s.n. (NMW). Conwy: Cwm Idwal, 2 July 

1970, Swedberg 931 (Eastern Washington Univ.). Snowdon, between Llyn Ogwen and 

Llyn Idwel, 18 June 1876, Williams s.n. (NMW). foot of Tryfan, 1,100 ft. (ca. 335 m), 24 

June 1962, Gillis 5079 (MSC). Denbighshire: Eglwyseg Mts., Llangollen, 7 May 1954, 

Jones s.n. (NMW). Llangollen, Plas Newydd, August 1854, Palmer s.n. (OXF). below 

Trevor Rocks, 1 June 1939, Hodges s.n. (NMW). Gwynedd: Aberdovey, 23 June 1922, 

Peel s.n. (NMW). Cader Idris, 9 June 1934, leg. ign. s.n. (NMW); 22 June 1934, leg. ign. 

s.n. (NMW). Clogwyn, Du’r Arrdu, 30 June 1952, Townsend s.n. (K). Diffwys (Diphwys), 

28 June 1897, Gregor s.n. (K). Dolgellau, Precipice Walk, 11 July 1894, Gregor s.n. 

(LISU). Llanberis Pass, 220 m, 14 May 1997, Shimai s.n. (Nippon Dental Univ.). Llyn 
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Idwal, s.d., Yapp s.n. (ABS). Llyn Llydaw, 1,500 ft. (ca. 457 m), 12 June 1950, Boniface 

s.n. (NMW). Llyn Peris, 110 m, 14 May 1997, Shimai s.n. (Nippon Dental Univ.). 

Rhyd-Ddu, 750 ft. (ca. 381 m), Woodhead 3776 (NMW). between Rhyd-Ddu and Llyn 

Cwellyn, 14 June 1904, Britton s.n. (K). Snowdon, July 1848, Parker & Cubitt s.n. (K); 

19 August 1864, Clarke 2085 (K). Tal-y-llyn, 31 March? 1961, Gordon s.n. (NMW). 

Tan-y-grisiau, 23 July 1880, Bailey s.n. (MANCH). Isle of Anglesey: Cors Bodeilio, 100 ft. 

(ca. 30 m), 26 June 1930, Wilson s.n. (NMW). Monmouthshire: Black Mts., Cwm Siarpal, 

17 June 1880, leg. ign. s.n. (BIRM). Black Mts., near Llanthony, s.d., Thomas 1309 (K, 

NMW). Neath Port Talbot: Port Talbot, June 1930, Vochell & Smith s.n. (NMW). 

Pembrokeshire: Brynberian, 27 June 1921, Howells s.n. (NMW). Mynydd Preseli 

(Prescelly Mt.), 1918, Arnett s.n. (OXF). near Tenby, 1918, Arnett s.n. (OXF). Powys: 

Brecon Beacons, June 1888, Bruce 1213 (NMW). between Builth Wells and Erwood, 

1,250 ft. (ca. 381 m), 25 June 1929, Wade s.n. (NMW). Capel-y-ffin, summit of The 

Castle, 17 June 1941, Charles s.n. (NMW). Llanllugan, Cefn-coch, 13 June 1953, Lloyd 

s.n. (NMW). Llanwrtyd Wells, June 1900, Painter s.n. (ABS). Llyn y Fan Fawr, 14 July 

2010, Rich et al. s.n. (NMW). Vale of Neath, waterfall, July 1895, Richards s.n. (NMW). 

1/3 road mi. (ca. 0.5 km) NW of Storey Arms, 5 June 1992, Russell & Tipper s.n. (NMW). 

Taff-fechan, 3 June 1904, Willanium 19 (NMW). Torpantau, May 1924, Wade s.n. 

(NMW); 4 June 1927, Wade s.n. (NMW). Ystradgynlais, 25 August 1899, leg. ign. s.n. 

(BIRM). Rhondda Cynon Taff: Glamorgan, Craig-y-Llyn, 12 July 1920, Thomas s.n. 

(NMW). Torfaen: near Castell-ybwch, Henllys, 18 August 1936, Sculthorpe s.n. (NMW). 

Vale of Glamorgan: St. Georges, 17 May 1925, Melville s.n. (K). USA. Alaska: North 

Slope Borough: Chandler Lake Quad., Anaktuvuk Pass, 7 July 1969, Dick s.n. (ALA). 

Ikpikpuk River, between Camp X and XI, 21-22 July 1959, Geist s.n. (ALA). 

Sagavanirktok Quad., Ivishak River, 1,300 ft. (ca. 396 m), 20 July 1975, Chapman 85 

(ALA). Sagavanirktok River, Franklin Bluffs, 69o50’N 148o15’W, 30 July 1958, Tomson 

et al. s.n. (WIS); 69o48’N 149o18’W, 31 July 1958, Koranda & Sherman s.n. (MASS). 

Sheenjek, near Double Mt., 68o43’N 143o30’W, 11 July 1978, Harvey & Curby AH028 

(ALA). Sheenjek River, 68o36’N 143o45’W, 29 June 1956, Schaller 93 (WIS). Sheenjek 

River, 20 mi. (ca. 32.2 km) N of Lobo Lake, 68o36’N 143o45’W, 2,100 ft. (ca. 640 m), 30 

June 1956, Kessel s.n. (ALA; as P. vulgaris subsp. macroceras). NW Arctic Borough: 0.25 

km N of Noatak River, opposite mouth of Kugruk River, E end of small ox-bow lake, 555 

m, 21 July 2006, Ray N.06-22 (ALA). Unrecognized Borough: Arctic Village, East Fork 

of Chandalar River, 68o08’N 145o32’W, 2,000 ft. (ca. 610 m), 15 July 1974, Iwatsuki s.n. 

(TNS). Bettes River area, ca. 20 mi. (ca. 32.2 km) NE of Wiseman, ca. 67o36’N 149o40’W, 

5 July 1962, Brockman 21 (ALA). S end of W of Pink Bluff, Salmon Fork of Black River 
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headwaters, 66o27’N 141o37’W, 366 m, 20 June 1991, Lipkin 91-230 (ALA). Sheenjek 

Basin, Old John Lake, 2,500 ft. (ca. 762 m), 5 August 1954, Smith 2527 (ALA, S). 

Sheenjek River, 68o22’N 143o55’W, 2,100 ft. (ca. 640 m), 29 June 1956, Schaller 93 (WIS). 

Survey Pass Quad. Alatna and Nahtuk Rivers, 350-450 m, 20 June 1973, Murray 3675 

(ALA). Takahula Lake, Brook Range, 1,000 m (1,000 ft.?), 31 July 1979, Jürgensen T145 

(ALA). Wiseman, 2 July 1946, Johnson s.n. (ALA). Michigan: Alger Co.: Pictured Rocks, 

July 1888, Hicks s.n. (MSC); 26 July 1941, Myers 205 (WVA). Lake Superior, Au Train 

Isl. (Traine Isl.), Potsdam sandstone cliff, 122 ft. (ca. 37 m), 6 July 1867, Gillman s.n. 

(BUF). Alpena Co.: Thunder Bay Isl., 23 June 1897, Dodge s.n. (MSC). Charlevoix Co.: 

Beaver Isl., 24 June 1973, Bourdo 26,253 (MSC). Chippewa Co.: E of Albany Creek, S of 

Route 134, 1 September 1996, Chamberland 281 (MSC). De Tour Village, along Route 

134, Barbara Point, 13 August 2001, Hickey 01-115 (MU). Emmet Co.: Bliss Township, 

Sec. 18, Wilderness State Park, 30 July 1949, Marshall 803 (KYO, MSC). Bliss Twp., 

Wilderness State Park, Waugoschance Point, Cecil Bay, 20 June 1954, Churchill s.n. 

(MSC); 11 June 1966, Denton s.n. (MSC). Lake Michigan, ca. 13 mi. (ca. 20.9 km) W of 

Mackinaw City, Wilderness State Park, 19 June 1977, Hellquist 11931 (A). Temperance 

Isl., 28 July 1922, Gates 9-1780 (MU). Keweenaw Co.: Cat Harbor, along shore, 22 June 

1949, Richards 2078 (S). Conglomerate, 13 July 1936, Hermann 7977 (MSC). 3 mi. (ca. 

4.8 km) W of Copper Harbor, inlet of Lake Superior, 24 June 1951, Hermann 11713 (IJ). 

Lake Glazon, 20 July 1936, Hermann 8165 (K). Isle Royale Natl. Park, Blake Point, 6 

September 1970, Bourdo 21,572 (MSC). Isle Royale Natl. Park, Raspberry Isl., 26 June 

1960, Janke 2107 (MSC). along Lake Superior, Isle Royale, 23 June 1953, Bazuin 9309 

(MSC). Mackinac Co.: Beaver Tail Point, 8 June 1980, Taylor s.n. (MSC). 8 mi. (ca. 12.9 

km) due NNE of St. Ignace, Thuja bog, 20 June 1977, Haynes 6167 (UNA). Presque Isle 

Co.: T34N R7E, NW1/4, SW1/4, Sec. 9, 15 July 1977, Newhouse 444 (MSC). Minnesota: 

Cook Co.: Grand Marais, on the “Point”, 19 June 1936, Butters & Abbe s.n. (A). Lake 

Co.: Gooseberry Falls State Park, shore of Lake Superior, 8 August 1940, G.H.P. s.n. 

(NYS). Two Harbours, 8 July 188?, Sandberg 436 (MSC); June 1890, Sandberg s.n. 

(MU); June 1890, Sheldon s.n. (NYS); June 1893, Sheldon s.n. (BM, E). New 

Hampshire: Carroll Co.: Mt. Willard, 1 July 1875, Hitchcock s.n. (MASS); 13 August 

1881, Faxon s.n. (A); 21 June 1953, Hodogdon et al. 7395 (NHA). Grafton Co.: Cannon 

cliffs, 3 July 1977, Storks 22 (NHA). Cannon Mt., rocks under “Old Man”, 30 September 

1954, leg. ign. s.n. (NHA). between Franconia and Cannon Mt. lodge, 4 August 1960, 

Hodgdon & Steele 11970 (NHA). Franconia Noch, Cliffs E side, 3 June 1936, leg. ign. s.n. 

(NHA). New York: Chautauqua Co.: ca. 2 mi. (ca. 3.2 km) S of Silver Creek, Walnut 

Creek, Hanover, ca. 650 ft. (ca. 198 m), 28 June 1941, Zenkert s.n. (NYS); 11 June 1976, 
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McMullen s.n. (BUF). Livingstone Co.: Portage, Lower Falls, 6 June 1887, Day s.n. 

(MSC). Monroe Co.: Rochester, 30 September 1846, Sartwell s.n. (MSC, NYS). Tompkins 

Co.: Ithaca, Fall Creek Gorge, 16 June 1920, Muenscher & Bechtel s.n. (TI). Ithaca, 

under Triphammer Bridge, 31 July 1917, Laird s.n. (MASS). Wyoming Co.: Letchworth 

State Park, gorge of Genesee River, 4 June 1932, Zenkert s.n. (BUF, NYS). Vermont: 

Lamoille Co.: Cambridge, Smuggler’s Notch, Mt. Mansfield, W side of Vermont Route 

108, Pringle’s Ravine ancient rock slide, 2 September 1968, Charette 3271 (A, NHA, 

VT); 5 June 1970, Countryman et al. 2184 (VT). Smuggler’s Notch, 22 June & 16 July 

1877, Pringle s.n. (BUF, MASS, USF, VT); 16 June 1878, Horsford s.n. (MASS, VT); 16 

June 1878 & 10 July 1879, Brainerd s.n. (CINC, VT); 16 June 1894, Grant & Eggleston 

s.n. (CONN, MSC, NHA); 3 July 1896, Balch s.n. (TNS). Starling Mt., 26 June 1941, 

Dole 1430 (VT); s.d., Bates s.n. (NHA). Stowe, Mt. Mansfield, 24 June 1935, Torrey et al. 

2349 (CONN). Wisconsin: Ashland Co.: Otter Isl., 21 July 1956, Lane 2828 (UWSP); 3 

August 1977, Tans 1650 (UWSP). Lake Superior, Devils Isl., 24 June 1959, Beals s.n. 

(UWSP). Misc. (country not specified): s.d., Linnaeus 33.1 (LECTOTYPE: LINN). 

 

Pinguicula zecheri Speta et Fuchs 

MEXICO. Guerrero: ca. 2 km from Atoyac – Puerto del Gallo road to El Iris, 2,250 m, 

July 1992, de Santiago 169 (IEB). Municip. Atoyac, to El Iris from El Paraíso – Puerto 

del Gallo road, 2,270 m, 28 August 1993, Zamudio et al. 9163 (IEB). Municip. Atoyac de 

Alvarez, SW of El Molote, 17o25.468’N 100o10.463’W, 1,772 m, 3 June 2004, de Santiago 

& Lozada 1281 (IEB). Municip. Atoyac de Alvares, 37.5 km NE of El Paraiso, road to 

Filo de Caballo, 2,000 m, 7 September 1983, Martínez & Villaseñor 4247 (ENCB, 

MEXU). Municip. Atoyac de Alvarez, Nueva Delhi, 1,900 m, 16 August 1991, Diego & de 

Santiago 6189 (IEB). Municip. Chichihualco, 2 km SW of Filo de Caballo, 2,500 m, 20 

October 1983, Soto et al. 5878 (MEXU). Municip. Chilpancingo de los Bravo, Omiltemi, 

mountain between Potrerillos and El Borrego, 17o33’15”N 99o40’00”W, 2,400 m, 31 

October 1993, Méndez 0164 (IEB). Mina, Pilas, 18 September 1937, Hinton et al. 10682 

(GBH, IJ, K, LE, S; as P. colimensis). Sierra Madre del Sur, along road between 

Milpillas and Atoyac via Puerto del Gallo, ca. 51 mi. (ca. 82.1 km) NE of Atoyac and 3 mi. 

(ca. 4.8 km) SW of Puerto del Gallo, 8,000 ft. (ca. 2,438 m), 19 October 1975, Reveal et al. 

4334 (K; as P. colimensis, MEXU). Tecpan de Galeana, Teotepec, 2,600 m, 16 July 1939, 

Hinton et al. 14442 (ENCB, P). Municip. Tlacotepec, ca. 5 km W of Puerto del Gallo, 

road between Chilpancingo and Atoyac, 17o26’N 100o11’W, 2,300 m, 22 November 1985, 

Reisfield & McDonald 1298 (MEXU, WIS). Municip. Tlacotepec?, ca. 18 km from El 

Paraíso – Puerto del Gallo road junction to El Molote, 0.5 km after El Iris, 17o29’26”N 



894 
 

100o11’58”W, 21 October 2006, Salazar et al. 7320 (MEXU). Michoacán: Coalcomán, 

Barrolozo (Varaloso?), 2,470 m, 12 August 1939, Hinton 15107 (A, ARIZ, CHRB, ENCB).  

  

 

NATURAL HYBRID 

 

P. grandiflora Lam. X P. longifolia Ram. ex DC. 

FRANCE. Hautes-Pyrénées: Gavarnie, 19 July 1939, leg. ign. s.n. (P; as P. vulgaris); 

1,600 m, 10 July 1875, Bordère s.n. (BP, K, LE; as P. longifolia). Gavarnie, cliffs and 

caves facing to north of the hotel, 1,600-1,700 m, 13 July 1971, Montserrat & Chouard 

s.n. (JACA). Cirque de Gavarnie, 1,300 m, 1 August 1962, Helde s.n. (AMD; as P. 

longifolia); 1,600 m, 12 July 1997, Shimai s.n. (Nippon Dental Univ.; as P. longifolia 

subsp. longifolia). Gave de Gavarnie, 1,500 m, 24 June 1981, Cheek 81 (K; as P. 

longifolia subsp. longifolia). Gèdre, 1,600 m, 10 July 1875, Bordère s.n. (S; as P. 

longifolia). between St. Bertrand and Gavarnie, July 1875, Bordère s.n. (K; as P. 

longifolia); July 1884, Bordère s.n. (BM, UPS; as P. longifolia); 1884, Schuchardt s.n. (S; 

as P. longifolia); July 1904, Bordère s.n. (VT; as P. longifolia). SPAIN. Huesca: Valle de 

Ordesa, 11 June 1974, Bremer 58 (S; as P. grandiflora).   

 

P. grandiflora Lam. X P. vulgaris L. (= P. X scullyi Druce) 

ANDORRA. Encamp: Estanys dels Pessons, 2,400 m, 22 July 1997, Shimai s.n. (Nippon 

Dental Univ.; with P. grandiflora). FRANCE. Hautes-Pyrénées: Aragmouet, Lac 

d’Aubert, 2,100-2,200 m, 26 June 1987, Villar & Gomez s.n. (JACA; as P. vulgaris subsp. 

alpestris?). Pyrénées-Orientales: Matemale, Col de la Quillanne, 1,700 m, 1 July 1983, 

Montserrat & Villar s.n. (JACA; as P. leptoceras). Matemale dam, 1,580 m, 10 July 1983, 

Montserrat & Villar s.n. (JACA; as P. leptoceras). IRELAND. Clare: SW of Ballyvaughan, 

Capanwalla Mt. (Cappanawalla Mt.), 400 ft. (ca. 212 m), 27 May 1968, Scannell s.n. 

(DBN); 3 June 1968, Scannell s.n. (DBN; left specimen). S of Lisdoonvarna, 3 June 1965, 

Dickinson s.n. (SOM). Kerry: Gap of Dunloe, Black Lough, 17 June 1938, Craig & Burtt 

703 (K). near Kenmare, August 1879, leg. ign. s.n. (K). Roughty River, near 

Drohidnagower, September 1921, Druce s.n. (OXF: TYPE of P. scullyi). SPAIN. Huesca: 

Aísa, Bajo El Tremedal, 1,560-1,600 m, 18 June 1986, Montserrat & Remon s.n. (JACA; 

as P. grandiflora). Ibón de Anayet, Sallent de G. Formigal, 2,200 m, 26 July 1982, 

Montserrat & Montserrat s.n. (JACA; as P. vulgaris). Benasque, Gurgutes (Gorgutes), 

2,100-2,480 m, 17 July 1992, Sesé & Benito s.n. (JACA; as P. vulgaris). Bielsa, Valle 

Trigoniero, 2,000-2,520 m, 29 July 1992, Ferrandez & Sesé s.n. (JACA; as P. vulgaris). 
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Canfranc, Circo de Ip, 2,120 m, 19 July 1989, Ferrandez s.n. (JACA; as P. vulgaris). 

Panticosa, Bachimaña, 2,250 m, 28 July 1982, Villar et al. (JACA; as P. vulgaris). 

Lleida: Port de la Bonaigua, 2,000 m, 19 June 1988, Castillo s.n. (BC). 

 

P. gypsicola Brandegee X P. takakii Zamudio et Rzedowski 

MEXICO. San Luis Potosí: Municip. Villa Juaréz, ca. 3 km from Buenavista, 22o12.185’N 

100o18.915’W, ca. 1,250 m, 8 November 2003, Rivadavia et al. 1805 (MEXU). 

 

P. oblonbiloba DC. X P. parvifolia Robinson ? 

MEXICO. Durango: Mezquital, 1 km NW of Santa María Ocotán, 13 July 1984, González 

1383 (ENCB).  

 

 

P. apuana Casper et Ansaldi (not sure if species) 

ITALY. Toscana: Lucca: Monte Corchia, to 1,100 m, 31 May 2004, Capser s.n. (JE). above 

Levigliani, Foce di Moscheta, near Rigugio, 44o01.866’N 10o18.334’E, 1,190 m, 

cultivated material vouchered on 16 June 2001 (originally collected at the locality on 3 

September 2000 by Schlauer & Steiger), Steiger s.n. (JE). Monte Nona, up to 1,000 m, 

16 May 2004, Stimper s.n. (JE). Monte Nona, above Stazzema, 43o59.761’N 10o20.164’E, 

1,050 m, cultivated material vouchered on 12 May 2001 (originally collected at the 

locality on 2 September 2000 by Schlauer & Steiger), Steiger s.n. (JE). Torrite, 350 m, 

27 April 2004, Casper s.n. (JE). Lago di Trombacco, 400 m, 20 June 2005, Stimper s.n. 

(JE). Massa e Carrara: upper end of Forno Village, Frigido River, 44o05.132’N 

10o11.267’E, 190 m, cultivated material vouchered on 20 May 2001 (originally collected 

at the locality on 3 September 2000 by Schlauer & Steiger), Steiger s.n. (JE). Parma: 

Trefiumi, to 800 m, 30 May 2006, Casper s.n. (JE). SW of tunnel “Tre Fiumi”, road 

between Campaccio and Culáccio, 44o03.447’N 10o16.056’E, 810 m, and 44o03.368’N 

10o16.134’E, cultivated material vouchered on 29 May 2001 (originally collected at the 

locality on 3 September 2000 by Schlauer & Steiger), Steiger s.n. (JE).   

 

Pinguicula spp. (Italian taxa) 

ITALY. Abruzzo: L’Aquila: Mt. Ernici, Riserva Naturale Zompo Lo Schioppo, 41o50.928’N 

13o24.070’E, 730 m, 4 July 2004, Conti et al. s.n. (APP; as holotype of P. vulgaris subsp. 

ernica). Teramo: Gran Sasso, N of Mt. Prena, Fonte del Peschio, 1,400 m, 6 June 2005, 

Conti & Manzi s.n. (APP; as holotype of P. vulgaris subsp. vestina). Monti della Laga, 

Cesacástina, 1,600 m, 6 July 1985, DeLuca s.n. (RO; as P. vulgaris). Emilia-Romagna: 
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Reggio Emilia, between peaks of Alpe di Succiso and Monte Casarola, N side of ridge, 

44o19.935’N 10o12.102’E, 1,960 m, cultivated material vouchered on 16 June 2001 

(originally collected at the locality on 3 September 2000 by Steiger & Schlauer) Steiger 

s.n. (JE). Modena: between Lago Santo and Foce Giovo, ca. 1,600 m, 11 July 2003, 

Bedini s.n. (JE). Lazio: Roma: between Suboaco and Jenne, Grotta Inferniglio, 1 June 

1980, Anzalone s.n. (RO; as P. leptoceras); 30 May 1981, Anzalone s.n. (RO); 30 April 

1982, Anzalone s.n. (as P. vulgaris). Mt. Simbruini, between Subiaco and Jenne, 

Piscicarello di Jenne, 41o53.912’N 13o08.374’E, 495 m, 26 May 2005, Conti et al. s.n. 

(APP; as holotype of P. vulgaris subsp. anzalonei). Toscana: Lucca: Alpi Apuane, Mt. 

Procinto, above Stazzema, 700-1,000 m, 27 May 1977, Phitos & Kamari 13508 (UPA; as 

P. cf. reichenbachiana). Alpi Apuane, Tambura, on the side facing Garfagnana, 1 August 

1827, Bertoloni s.n. (BOLO; as P. vulgaris, annotated by Casper as nov. spec.). Monte 

Cavallo (Pisanino-Complex), W of Castelnuovo di Garfagnana, NE of Carrara, 

1,650-1,750 m, 24 June 1962, Jacobs 5936 (AAU, KYO, MAK; as P. vulgaris). Stazzema, 

Arni, 1,000-1,200 m, 26 May 1989, Cuccuini & Luccioli s.n. (AAU, MHA, STU, VAL ; as 

P. reichenbachiana). NW of Terrinca, 1,000-1,200 m, 26 May 1961, Davis 34,361 (BM; as 

P. leptoceras, E). 3 km NW of Terrinca, Galleria del Cipollaio, 850-1,000 m, 23 June 

1975, Burri & Krendl s.n. (LI). Massa e Carrara: above Massa, Canale della Buchetta 

(Ruchetta?), 490 m, 11 May 2012, Marchetti 43929 (MSNM; as P. apuana). Passo di 

Tambura, 1,500 m, 14 July 1926, Andreánszky s.n. (BP; as P. vulgaris). Pistoia: Tre 

Potenze Mts., Lago Nero, 29 July 1887, Levier s.n. (GZU; as P. grandiflora). Boscolungo, 

20 July 1887, Levier s.n. (BM; as P. grandiflora). Boscolungo, Cascata Gomito, 13 July 

1885, Levier s.n. (PAD; as P. grandiflora). 

 

 

[Note] Local names, particularly political units, have been updated whenever possible. 

Specimen ID numbers given by each herbarium were omitted unless requested to 

mention them by the herbarium. All specimens deposited at the Department of Biology, 

Nippon Dental University were transferred to TNS in 2013. 
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Herbarium code 

 

A: Harvard University (Massachusetts, USA) 

AAU: Aarhus University (Denmark)  

ABS: University of Wales (Wales, UK) 

ACAD: Acadia University (Nova Scotia, Canada) 

ALA: University of Alaska Museum of the North (Alaska, USA) 

AMD: National Herbarium of the Netherlands, Hugo de Vries-Laboratory 

(Netherlands) 

AO: Museo Regionale di Scienze Naturali della Valle d'Aosta (Italy) 

APP: Parco Nazionale del Gran Sasso e Monti della Laga - Università di 

Camerino (Italy) 

ARIZ: University of Arizona (Arizona, USA) 

ASU: Arizona State University (Arizona, USA) 

BAA: Universidad de Buenos Aires (Argentina)  

BABY: Yukon Government (Yukon, Canada)  

BASSA: Museo Civico (Vicenza, Italy)  

BC: Institut Botànic de Barcelona (Spain) 

BEI: American University of Beirut (Lebanon) 

BEO: Natural History Museum (Serbia) 

BERN: University of Bern (Switzerland) 

BIRM: University of Birmingham (England, UK) 

BKL: Brooklyn Botanic Garden (New York, USA) 

BM: The Natural History Museum (England, UK) 

BOLO: Università di Bologna (Italy) 

BP: Hungarian Natural History Museum (Hungary) 

BR: Botanic Garden Meise (Belgium) 

BUF: Buffalo Museum of Science (New York, USA) 

BVS: Transylvania University of Brasov (Romania) 

CGE: Cambridge University (England, UK) 

CHRB: Rutgers University (New Jersey, USA) 

CINC: University of Cincinnati (Ohaio, USA) 

CLF: Institut des Herbiers Universitaires de Clermont-Ferrand (France) 

CLU: Università della Calabria (Italy) 

CONN: University of Connecticut (Connecticut, USA)  

CR: Museo Nacional de Costa Rica (Costa Rica) 
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DBN: National Botanic Gardens (Ireland) 

DES: Desert Botanical Garden (Arizona, USA) 

E: Royal Botanic Garden Edinburgh (Scotland, UK) 

EAP: Escuela Agrícola Panamericana (Honduras) 

EGE: Ege University (Turkey) 

ENCB: Instituto Politécnico Nacional (Mexico) 

FCO: Universidad de Oviedo (Spain) 

FIAF: Università degli Studi di Firenze (Italy) 

FLAS: Florida Museum of Natural History (Florida, USA)  

FRP: Palmengarten (Germany) 

GAZI: Gazi Üniversitesi (Turkey) 

GBH: Herbarium of Geo. B. Hinton (Mexico) 

GDAC: Universidad de Granada (Spain) 

G-DC: Conservatoire et Jardin botaniques de la Ville de Genève (Switzerland) 

GMNHJ: Gunma Museum of Natural History (Japan) 

GOET: Universität Göttingen (Gernamy) 

GR: University Grenoble Alpes (France) 

GZU: Karl-Franzens-Universität Graz (Austria) 

HAJU: Herbario Dr. Armando Jesus Urquiola (Cuba) 

HAL: Martin-Luther-Universität (Germany) 

HAM: Royal Botanical Gardens (Ontario, Canada) 

HAST: Biodiversity Research Center, Academia Sinica (Taiwan) 

HEM: Universidad de Ciencias y Artes de Chiapas (Mexico) 

HUB: Hacettepe University (Turkey) 

I: "Alexandru Ioan Cuza" University (Romania) 

ID: University of Idaho (Idaho, USA) 

IEB: Instituto de Ecología, A.C. (Mexico) 

IJ: Natural History Museum of Jamaica (Jamaica) 

ISKW: Ishikawa Museum of Natural History (Japan) 

ISTF: Istanbul University (Turkey) 

JACA: Instituto Pirenaico de Ecología, C.S.I.C. (Spain) 

JE: Friedrich-Schiller-Universität Jena (Germany) 

JEPS: University of California (California, USA) 

K: Royal Botanic Gardens, Kew (England, UK) 

KANA: Kanazawa University (Japan) 

KMN: Adger Museum of Natural History and Botanical Garden (Norway) 
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KWHU: O. V. Fomin Botanical Garden of National Taras Schevchenko, National 

University of Kyiv (Ukraine) 

KYO: Kyoto University (Japan) 

LAGU: Asociación Jardín Botánico La Laguna, Urbanización Plan de La 

Laguna (El Salvador) 

LE: V. L. Komarov Botanical Institute (Russia) 

LEA: University of Lethbridge (Alberta, Canada) 

LI: Oberösterreichischen Landesmuseums (Austria) 

LINN: Linnean Society of London (England, UK) 

LISU: Museu Nacional de História Natural e da Ciência (Portugal) 

LJS: Scientific Research Centre (Slovenia) 

LJU: University of Ljubljana (Slovenia) 

LUG: Museo cantonale di storia natural (Switzerland) 

MAK: Tokyo Metropolitan University (Japan) 

MANCH: University of Manchester (England, UK) 

MARS: Aix-Marseille Université (France) 

MARY: University of Maryland (Maryland, USA) 

MASS: University of Massachusetts (Massachusetts, USA) 

MERL: Instituto Argentino de Investigaciones de las Zonas Áridas (IADIZA, 

CRICYTME) (Argentina) 

MEXU: Universidad Nacional Autónoma de México (Mexico) 

MGC: Universidad de Málaga (Spain) 

MHA: Main Botanical Garden of the Russian Academy of Sciences (Russia) 

MKNH: Institute of Biology (Republic of Macedonia) 

MMMN: The Manitoba Museum (Manitoba, Canada) 

MO: Missouri Botanical Garden (Missouri, USA) 

MONTU: University of Montana (Montana, USA) 

MRSN: Museo Regionale di Scienze Naturali (Italy) 

MSC: Michigan State University (Michigan, USA) 

MSNM: Museo Civico di Storia Naturale di Milano (Italy) 

MU: Miami University (Ohio, USA)  

MW: Moscow State University (Russia) 

NAP: Università Degli Studi di Napoli Federico II (Italy) 

NCY: Conservatoire et Jardins Botaniques de Nancy (France) 

NHA: University of New Hampshire (New Hampshire, USA) 

NHMF: Natural History Museum Fribourg (Switzerland) 
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NMW: National Museum Wales (Wales, UK) 

NSPM: The Nova Scotia Museum, Collections (Nova Scotia, Canada) 

NY: The New York Botanical Garden (New York, USA) 

NYS: New York State Museum (New York, USA) 

OLYM: Olympic National Park (Washington, USA) 

O: Botanical Museum, University of Oslo (Norway) 

OXF: University of Oxford (England, UK) 

P: Muséum National d'Histoire Naturelle (France) 

PAD: Università degli Studi di Padova (Italy) 

PE: Institute of Botany, Chinese Academy of Sciences (China) 

PH: Academy of Natural Sciences (Pennsylvania, USA) 

PLU: Pacific Lutheran University (Washington, USA) 

PRA: Institute of Botany, Academy of Sciences (Czech Republic) 

QCA: Pontificia Universidad Católica del Ecuador (Ecuador) 

QFA: Université Laval (Québec, Canada) 

QK: Queen's University (Ontario, Canada) 

REG: Regensburgische Botanische Gesellschaft (Germany) 

RO: Università degli Studi di Roma La Sapienza (Italy) 

S: Swedish Museum of Natural History (Sweden) 

SAPS: Hokkaido University Museum (Japan) 

SAV: Slovak Academy of Sciences (Slovakia) 

SB: Saint Bernard Abbey (Alabama, USA) 

SHIN: Shinshu University (Japan) 

SNU: Seoul National University (Korea) 

SO: Sofia University (Bulgaria) 

SOC: Southern Oregon University (Oregon, USA) 

SOM: Bulgarian Academy of Sciences (Bulgaria) 

SRP: Boise State University (Idaho, USA)  

STR: Institut de Botanique (France) 

STU: Staatliches Museum für Naturkunde (Gernamy) 

TAA: Estonian University of Life Sciences (Estonia) 

TEX: University of Texas at Austin (Texas, USA) 

TI: University of Tokyo (Japan) 

TL: Université Paul Sabatier (France) 

TNS: National Museum of Nature and Science (Japan) 

TSM: Museo Civico di Storia Naturale (Italy)  
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TUS: Tohoku University (Japan) 

UBC: University of British Columbia (British Columbia, Canada) 

UDM: Museo Friulano di Storia Naturale (Italy) 

UNA: University of Alabama (Alabama, USA) 

UPA: University of Patras (Greece) 

UPS: Museum of Evolution (Sweden) 

US: Smithsonian Institution (Washington DC, USA) 

USF: University of South Florida (Florida, USA) 

UTC: Utah State University (Utah, USA) 

UWSP: University of Wisconsin-Stevens Point (Wisconsin, USA)  

VAL: Universitat de València (Spain) 

VT: University of Vermont (Vermont, USA) 

WA: University of Warsaw (Poland) 

WI: Vilnius University (Lithuania) 

WIN: University of Manitoba (Manitoba, Canada) 

WIS: University of Wisconsin (Wisconsin, USA) 

WTU: University of Washington (Washington, USA) 

WU: Universität Wien (Austria) 

WVA: West Virginia University (West Virginia, USA) 

WWB: Western Washington University (Washington, USA) 

ZA: University of Zagreb (Croatia) 

ZAHO: University of Zagreb (Croatia) 

ZT: Eidgenössische Technische Hochschule Zürich (Switzerland) 

 

Eastern Washington University (Washington, USA)  

Fukui City Museum of Natural History (Japan)  

Nippon Dental University (Japan)  

Okayama University (Japan)  

Slater Museum of Natural History (Washington, USA)  

Tochigi Prefectural Museum (Japan) 

herb. Dr Garrett Crow (New Hampshire, USA) 

 

  

 

 

 



902 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



903 
 

 

 

 

APPENDIX III 

 

Index to scientific names 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



904 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



905 
 

Isoloba elatior (Michx.) Raf. = Pinguicula caerulea Walter 

Isoloba lutea (Walter) Raf. = Pinguicula lutea Walte 

Isoloba pumila (Michx.) Raf. = Pinguicula pumila Michx. 

Isoloba recurva Raf. = Pinguicula lutea Walte 

Pinguicula acuminata Bentham   

Pinguicula acutifolia Michx. = Pinguicula villosa L. 

Pinguicula agnata Casper   

Pinguicula alba Kuchl = Pinguicula alpina L. 

Pinguicula albanica Griseb. = Pinguicula hirtiflora Tenore 

Pinguicula albida Wright ex Griseb.   

Pinguicula albiflora Cariot et St. Lager = Pinguicula alpina L. 

Pinguicula albiflora Cariot et St. Lager var. villosa Cariot et St. Lager  

= Pinguicula alpina L. 

Pinguicula algida Malyschev  

Pinguicula alpestris Persoon = Pinguicula alpina L. 

Pinguicula alpicola Rouy = Pinguicula vulgaris L. 

Pinguicula alpina Baldacci = Pinguicula balcanica Casper 

Pinguicula alpina L.   

Pinguicula alpina L. subsp. gavei Beauverd = Pinguicula alpina L. 

Pinguicula alpina L. var. bimaculata Wahlenberg = Pinguicula alpina L. 

Pinguicula alpina L. var. flavescens Steudel et Hochstetter = Pinguicula alpina L. 

Pinguicula alpina L. var. lendneri Beauverd = Pinguicula alpina L. 

Pinguicula alpina L. var. lendneri Perrier = Pinguicula alpina L. 

Pinguicula alpina L. var. villosa Villars = Pinguicula alpina L. 

Pinguicula alpina Thoré = Pinguicula lusitanica L. 

Pinguicula alpina Weber = Pinguicula vulgaris L. 

Pinguicula antarctica Donat = Pinguicula chilensis Clos 

Pinguicula antarctica Fernández-Pérez = Pinguicula calyptrata Kunth 

Pinguicula antarctica Thomsson = Pinguicula chilensis Clos 

Pinguicula antarctica Vahl   

Pinguicula apuana Casper et Ansaldi  review needed 

Pinguicula arctica Eastwood = Pinguicula vulgaris L. 

Pinguicula arvetii Genty = Pinguicula leptoceras Reichenbach 

Pinguicula auricolor Arv. Touv. = Pinguicula alpina L. 

Pinguicula australis Chapman = Pinguicula caerulea Walter 

Pinguicula australis Nutt. = Pinguicula pumila Michx. 
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Pinguicula bakeriana Sander = Pinguicula moranensis Kunth var. moranensis Kunth 

Pinguicula bakeriana Sprague = Pinguicula moranensis Kunth var. moranensis Kunth 

Pinguicula balcana Petrovic = Pinguicula balcanica Casper 

Pinguicula balcanica Casper   

Pinguicula balcanica Casper subsp. pontica Casper = Pinguicula balcanica Casper 

Pinguicula balcanica Casper var. tenuilaciniata Casper = Pinguicula balcanica Casper 

Pinguicula barbata Zamudio et Rzedowski  

= Pinguicula clivorum Standley et Steyermark 

Pinguicula barkeriana Sprague = Pinguicula macrophylla Kunth 

Pinguicula benedicta Barnhart   

Pinguicula bicolor (Nordstedt ex Fries) Woloszczak = Pinguicula vulgaris L. 

Pinguicula bicolor Nordstedt ex Freis f. gorcensis Kornas = Pinguicula vulgaris L. 

Pinguicula bissei Casper = Pinguicula benedicta Barnhart 

Pinguicula bohemica Krajina = Pinguicula vulgaris L. 

Pinguicula borealis Salisb., Peris et Stübing = Pinguicula vulgaris L. 

Pinguicula brachyloba Ledebour = Pinguicula alpina L. 

Pinguicula caerulea Walter   

Pinguicula caerulea Walter f. leucantha Schnell = Pinguicula caerulea Walter 

Pinguicula calderoniae Zamudio   

Pinguicula calyptrata Kunth   

Pinguicula campanulata Lam. = Pinguicula lutea Walte 

Pinguicula caryophyllacea Casper = Pinguicula benedicta Barnhart 

Pinguicula casabitoana Jiménez   

Pinguicula caudata Hemsley = Pinguicula macrophylla Kunth 

Pinguicula caudata Hemsley = Pinguicula oblongiloba DC. 

Pinguicula caudata Schlecht.  

= Pinguicula moranensis Kunth var. moranensis Kunth 

Pinguicula caussensis (Casper) Innangi, De Castro et Peruzzi   

Pinguicula chilensis Clos   

Pinguicula christinae Peruzzi et Gestri  review needed 

Pinguicula chuquisacensis Beck, Fleischm. et Borsch  

= Pinguicula jarmilae Halda et Malina 

Pinguicula cladophila Ernst = Pinguicula casabitoana Jiménez 

Pinguicula clivorum Standley et Steyermark   

Pinguicula colimensis McVaugh et Mickel   

Pinguicula conzattii Zamudio et van Marm   
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Pinguicula corsica Bernard et Gren. ex Gren. et Godr.   

Pinguicula corsica Bernard et Gren. ex Gren. et Godr. var. coerulescens Briquet  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula corsica Bernard et Gren. ex Gren. et Godr. var. pallidula Briquet  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula crassifolia Zamudio   

Pinguicula crenatiloba DC.   

Pinguicula crystallina Smith   

Pinguicula crystallina Smith subsp. hirtiflora (Tenore) Strid  

= Pinguicula hirtiflora Tenore 

Pinguicula cubensis Urquiola et Casper   

Pinguicula cyclosecta Casper   

Pinguicula daurica Link = Pinguicula macroceras Link 

Pinguicula debbertiana Speta et Fuchs   

Pinguicula dertosensis (Cañigueral) Mateo et Crespo   

Pinguicula diversifolia Cuatrecasas = Pinguicula elongata Benjamin 

Pinguicula X dostalii Bárta = Pinguicula bohemica Krajina X Pinguicula vulgaris L. 

Pinguicula edentula Hook. = Pinguicula lutea Walte 

Pinguicula ehlersae Speta et Fuchs = Pinguicula ehlersiae Speta et Fuchus  

Pinguicula ehlersiae Speta et Fuchs  

Pinguicula elatior Michx. = Pinguicula caerulea Walter 

Pinguicula eliae Sennen = Pinguicula grandiflora Lam. 

Pinguicula elizabethiae Zamudio   

Pinguicula elongata Benjamin 

Pinguicula emarginata Zamudio et Rzedowski   

Pinguicula esseriana Kirchner   

Pinguicula esseriana Kirchner var. ehlersiae (Speta et Fuchs) Zamudio  

= Pinguicula ehlersiae Speta et Fuchs 

Pinguicula filifolia Wright ex Griseb.  

Pinguicula filifolia Wright ex Griseb. subsp. alba Dominguez, Panfet et Miranda 

 = P. filifolia Wright ex Griseb.  

Pinguicula fiorii Tammaro et Pace   

Pinguicula flavescens Floerke = Pinguicula alpina L. 

Pinguicula floridensis Chapman = Pinguicula pumila Michx. 

Pinguicula flos-mulionis Morr. = Pinguicula moranensis Kunth var. moranensis Kunth 

Pinguicula fontiqueriana Romo, Peris et Stübing = Pinguicula vulgaris L.  
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Pinguicula gelida Schur = Pinguicula alpina L. 

Pinguicula gigantea Luhrs   

Pinguicula glandulosa Trautvetter et Meyer = Pinguicula spathulata Ledeb. 

Pinguicula gracilis Zamudio   

Pinguicula grandiflora Balbis = Pinguicula leptoceras Reichenbach 

Pinguicula grandiflora Beck = Pinguicula balcanica Casper 

Pinguicula grandiflora Bertoloni  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula grandiflora Bertoloni = Pinguicula reichenbachiana Schindler 

Pinguicula grandiflora Bras = Pinguicula caussensis (Casper) Shimai  

Pinguicula grandiflora Lam.   

Pinguicula grandiflora Lam. subsp. coenocantabrica Rivas Martínez, Díaz, Prieto, Loidi 

et Penas = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. subsp. dertosensis (Cañigueral) Bolós et Vigo  

= Pinguicula dertosensis (Cañigueral) Mateo et Crespo 

Pinguicula grandiflora Lam. subsp. longifolia Nyman  

= Pinguicula longifolia Ram. ex DC. 

Pinguicula grandiflora Lam. subsp. longifolia Nyman  

= Pinguicula reichenbachiana Schindler 

Pinguicula grandiflora Lam. subsp. reuteri Löve et Löve = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. subsp. rosea (Mutel) Casper = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. var. albescens Rouy = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. var. dertosensis Cañigueral  

= Pinguicula dertosensis (Cañigueral) Mateo et Crespo 

Pinguicula grandiflora Lam. var. foliis-oblongis Loiseleur  

= Pinguicula leptoceras Reichenbach 

Pinguicula grandiflora Lam. var. inaequilobata (Sennen) Casper  

= Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. var. longifolia Bentham  

= Pinguicula longifolia Ram. ex DC. 

Pinguicula grandiflora Lam. var. longifolia Grenier et Godron  

= Pinguicula caussensis (Casper)  

Pinguicula grandiflora Lam. var. longifolia Grenier et Godron  

= Pinguicula reichenbachiana Schindler 

Pinguicula grandiflora Lam. var. pallida Briquet = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. var. pallida Gaudin = Pinguicula grandiflora Lam. 
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Pinguicula grandiflora Lam. var. reuteri (Genty) Ernst = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. var. rosea Mutel = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. f. chionopetra Nelson = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Lam. f. pallida (Gaudin) Casper = Pinguicula grandiflora Lam. 

Pinguicula grandiflora Pollinius = Pinguicula vulgaris L. 

Pinguicula grandiflora Sprengel = Pinguicula longifolia Ram. ex DC. 

Pinguicula greenwoodii Cheek   

Pinguicula X gresivaudanica Roccia  

= Pinguicula grandiflora Lam. subsp. rosea (Mutel) Casper X Pinguicula 

vulgaris L. 

Pinguicula gypsicola Brandegee   

Pinguicula gypsophila Wallroth = Pinguicula vulgaris L. 

Pinguicula habilii Yıldırım, Şenol, et Pirhan = P. crystallina 

Pinguicula hellwegeri Murr = Pinguicula leptoceras Reichenbach 

Pinguicula hemiepiphytica Zamudio et Rzedowski   

Pinguicula heterophylla Bentham   

Pinguicula hintoniorum Turner = Pinguicula ehlersiae Speta et Fuchs 

Pinguicula hirtiflora Tenore   

Pinguicula hirtiflora Tenore subsp. megaspilaea Nyman = Pinguicula hirtiflora Tenore 

Pinguicula hirtiflora Tenore var. decipiens Bornmüller = Pinguicula hirtiflora Tenore 

Pinguicula hirtiflora Tenore var. euboea Beauverd et Topali  

= Pinguicula hirtiflora Tenore 

Pinguicula hirtiflora Tenore var. gionae Contandriopoulos et Quézel  

= Pinguicula hirtiflora Tenore 

Pinguicula hirtiflora Tenore var. louisii (Markgr.) Ernst = Pinguicula hirtiflora Tenore 

Pinguicula hirtiflora Tenore var. megaspilaea (Boiss. et Heldr.) Schindler  

= Pinguicula hirtiflora Tenore 

Pinguicula hirtiflora Tenore f. pallida Casper = Pinguicula hirtiflora Tenore 

Pinguicula huilensis Cuatrecasas = Pinguicula calyptrata Kunth 

Pinguicula X hybrida Wettstein = Pinguicula alpina L. X Pinguicula vulgaris L. 

Pinguicula hyperborea Gandoger = Pinguicula alpina L. 

Pinguicula ibarrae Zamudio   

Pinguicula imitatrix Casper = nomen dubium 

Pinguicula immaculata Zamudio et Lux   

Pinguicula inaequilobata Sennen = Pinguicula grandiflora Lam. 

Pinguicula infundibuliformis Casper = Pinguicula benedicta Barnhart 
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Pinguicula involucrata DC. = Pinguicula villosa L. 

Pinguicula involuta Ruíz et Pavón   

Pinguicula ionantha Godfrey   

Pinguicula jackii Barnhart var. jackii Barnhart   

Pinguicula jackii Barnhart var. parviflora Ernst   

Pinguicula jaraguana Casper   

Pinguicula jarmilae Halda et Malina   

Pinguicula jaumavensis Debbert =  Pinguicula esseriana Kirchner 

Pinguicula jorgehintonii Turner = Pinguicula rotundiflora Studnička 

Pinguicula juratensis Bernard = Pinguicula grandiflora Lam. 

Pinguicula kamtschatica Roemer et Schultes = Pinguicula macroceras Link 

Pinguicula kondoi Casper   

Pinguicula laeta Pantocsek = Pinguicula hirtiflora Tenore 

Pinguicula lateciliata McVaugh et Mickel = Pinguicula cyclosecta Casper 

Pinguicula lattanziae Peruzzi et Gestri  not studied in this work 

Pinguicula laueana Speta et Fuchs  

Pinguicula lavalvae Innangi et Izzo = Pinguicula hirtiflora Tenore  

Pinguicula laxifolia Luhrs   

Pinguicula leptoceras Boissier = Pinguicula nevadensis (Lindberg) Casper 

Pinguicula leptoceras DC. = Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula leptoceras Grisebach = Pinguicula balcanica Casper 

Pinguicula leptoceras Lamotte = Pinguicula grandiflora Lam. 

Pinguicula leptoceras Reichenbach   

Pinguicula leptoceras Rchb. subsp. corsica Nyman  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula leptoceras Rchb. var. hellwegeri (Murr) Dalla Torre et Sarnthein  

= Pinguicula leptoceras Reichenbach 

Pinguicula leptoceras Rchb. var. lepontina Chiovenda  

= Pinguicula leptoceras Reichenbach 

Pinguicula leptoceras Rchb. var. longifolia Reichenbach  

= Pinguicula reichenbachiana Schindler 

Pinguicula leptoceras Rchb. var. tridentina Dalla Torre et Sarnthein  

= Pinguicula leptoceras Reichenbach 

Pinguicula leptoceras Rchb. var. typica Chiovenda  

= Pinguicula leptoceras Reichenbach 

Pinguicula leptoceras Rchb. var. variegata Schinz et Keller  
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= Pinguicula leptoceras Reichenbach 

Pinguicula leptoceras Rohlena = Pinguicula balcanica Casper 

Pinguicula leptoceras Schur = Pinguicula vulgaris L. 

Pinguicula lignicola Barnhart   

Pinguicula lilacina Schlecht. et Cham.   

Pinguicula lilacina Seemann = Pinguicula crenatiloba DC. 

Pinguicula lippoldii Casper = Pinguicula benedicta Barnhart 

Pinguicula lithophytica Panfet-Valdés et Temple  

= Pinguicula jackii Barnhart var. parviflora Ernst 

Pinguicula longifolia Gaudin = Pinguicula grandiflora Lam. 

Pinguicula longifolia Koch = Pinguicula leptoceras Reichenbach 

Pinguicula longifolia Lamotte = Pinguicula caussensis (Casper)  

Pinguicula longifolia Ram. ex DC.   

Pinguicula longifolia Ram. ex DC. subsp. caussensis Casper  

= Pinguicula caussensis (Casper)  

Pinguicula longifolia Ram. ex DC. subsp. dertosensis (Cañigueral) Schlauer  

= Pinguicula dertosensis (Cañigueral) Mateo et Crespo 

Pinguicula longifolia Ram. ex DC. subsp. reichenbachiana (Schindler) Casper  

= Pinguicula reichenbachiana Schindler 

Pinguicula longifolia Ram. ex DC. var. brevifolia Genty ex Casper  

= Pinguicula caussensis (Casper)  

Pinguicula longifolia Ram. ex DC. f. vallisneriaefolia Hervier  

= Pinguicula vallisneriifolia Webb 

Pinguicula louisii Markg. = Pinguicula hirtiflora Tenore 

Pinguicula lusitanica Allioni = Pinguicula alpina L. 

Pinguicula lusitanica L.   

Pinguicula lusitanica Rchb. = Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula lutea Walte   

Pinguicula lutea Walter var. edentula (Hook.) DC. = Pinguicula lutea Walte 

Pinguicula lutea Walter var. minor DC. = Pinguicula lutea Walte 

Pinguicula lutea Walter f. alba Folkerts et Freeman = Pinguicula lutea Walte 

Pinguicula macrantha Lamotte = Pinguicula caussensis (Casper) Shimai  

Pinguicula macroceras Komarov = Pinguicula variegata Turcz. 

Pinguicula macroceras Link   

Pinguicula macroceras Link var. microceras (Cham.) Casper  

= Pinguicula macroceras Link 
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Pinguicula macrophylla Kunth   

Pinguicula macrostyla Benjamin = Pinguicula involuta Ruíz et Pavón 

Pinguicula magellanica Commerson ex Franchet = Pinguicula antarctica Vahl 

Pinguicula mariae Casper  review needed 

Pinguicula martinezii Zamudio   

Pinguicula medusina Zamudio et Studnička   

Pinguicula megaspilaea Boiss. et Herder. = Pinguicula hirtiflora Tenore 

Pinguicula merinoana Sennen = Pinguicula grandiflora Lam. 

Pinguicula mesophytica Zamudio   

Pinguicula microceras Cham. = Pinguicula macroceras Link 

Pinguicula mirandae Zamudio et Salinas   

Pinguicula moctezumae Zamudio et Ortega   

Pinguicula moranensis Kunth var. moranensis Kunth   

Pinguicula moranensis Kunth var. neovolcanica Zamudio   

Pinguicula mundi Blanca, Jamilena, Ruiz-Rejón et Zamora   

Pinguicula nana Mart. et Gal. ex Hemsley = Pinguicula crenatiloba DC. 

Pinguicula nevadensis (Lindberg) Casper   

Pinguicula nivalis Luhrs et Lampard   

Pinguicula norica Beck = Pinguicula vulgaris L. 

Pinguicula oblongiloba DC.   

Pinguicula obtusa Herb. Banks ex Benjamin = Pinguicula antarctica Vahl 

Pinguicula obtusiloba DC. = Pinguicula lilacina Schlecht. et Cham. 

Pinguicula occyptera Rchb. ex Benj. = Pinguicula oxyptera Rchb. ex Benj. 

Pinguicula oxyptera Rchb. ex Benj. = nomen dubium 

Pinguicula orchidioides DC.   

Pinguicula ovata Stokes = Pinguicula vulgaris L. 

Pinguicula pallida Turczaninov = Pinguicula alpina L. 

Pinguicula parvifolia Robinson   

Pinguicula pilosa Luhrs, Studnička et Gluch   

Pinguicula planifolia Chapman   

Pinguicula poldinii Steiger et Casper   

Pinguicula potosiensis Speta et Fuchs   

Pinguicula primuliflora Wood et Godfrey   

Pinguicula pumila Michx.   

Pinguicula pumila Michx. f. alba Moldenke = Pinguicula pumila Michx. 

Pinguicula pumila Michx. var. buswellii Moldenke = Pinguicula pumila Michx. 
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Pinguicula purpurea Willdenow = Pinguicula alpina L. 

Pinguicula pygmaea Rivadavia, Read et Fleishm.  not studied in this work 

Pinguicula ramosa Miyoshi   

Pinguicula ramosa Miyoshi f. albiflora Komiya = Pinguicula ramosa Miyoshi 

Pinguicula rectifolia Speta et Fuchs   

Pinguicula reichenbachiana Schindler   

Pinguicula reticulata Schlauer = Pinguicula kondoi Casper 

Pinguicula reuteri Genty = Pinguicula grandiflora Lam. 

Pinguicula reuteri Schindler = Pinguicula grandiflora Lam. 

Pinguicula rosei Watson = Pinguicula moranensis Kunth var. moranensis Kunth 

Pinguicula rotundiflora Studnička   

Pinguicula scopulorum Brandegee = Pinguicula lilacina Schlecht. et Cham. 

Pinguicula X scullyi Druce = Pinguicula grandiflora Lam. X Pinguicula vulgaris L. 

Pinguicula sehuensis Bacch., Cannas et Peruzzi  not studied in this work 

Pinguicula sempervivium Janka = Pinguicula balcanica Casper 

Pinguicula sharpii Casper et Kondo   

Pinguicula sibiricaVest = nomen dubium (Pinguicula alpina?) 

Pinguicula sodalium Fourn. = Pinguicula moranensis Kunth var. neovolcanica Zamudio 

Pinguicula spathulata Ledeb.  

Pinguicula spathulata Ledeb. subsp. variegata (Turcz.) Khokhryakov et Kuvaev  

= Pinguicula spathulata Ledeb. 

Pinguicula stolonifera Luhrs = Pinguicula orchidioides DC. 

Pinguicula subaequalis Stokes = Pinguicula lusitanica L. 

Pinguicula submediterranea Blanca, Jamilena, Ruiz-Rejón et Zamora  

= Pinguicula dertosensis (Cañigueral) Mateo et Crespo 

Pinguicula takakii Zamudio et Rzedowski   

Pinguicula toldensis Casper = Pinguicula benedicta Barnhart 

Pinguicula utricularioides Zamudio et Rzedowski   

Pinguicula vallisneriifolia Webb   

Pinguicula vallisneriifoliae Webb = Pinguicula vallisneriifolia Webb 

Pinguicula vallis-regiae Conti et Peruzzi   

Pinguicula variegata Arvet-Touvet = Pinguicula leptoceras Reichenbach 

Pinguicula variegata Turcz. = Pinguicula spathulata Ledeb.  

Pinguicula villosa Gunner = Pinguicula vulgaris L. 

Pinguicula villosa L.   

Pinguicula villosa L. f. albiflora Froedin = Pinguicula villosa L. 
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Pinguicula villosa L. var. ramosa (Miyoshi) Tamura = Pinguicula ramosa Miyoshi 

Pinguicula villosa Lightfoot = Pinguicula lusitanica L. 

Pinguicula villosa Sessé et Mociño = Pinguicula crenatiloba DC. 

Pinguicula villosa Villars = Pinguicula alpina L. 

Pinguicula vulgaris Bergeret = Pinguicula grandiflora Lam. 

Pinguicula vulgaris Boissier = Pinguicula balcanica Casper 

Pinguicula vulgaris Bras = Pinguicula caussensis (Casper) Shimai  

Pinguicula vulgaris Hultén = Pinguicula macroceras Link 

Pinguicula vulgaris L.   

Pinguicula vulgaris L. subsp. alpicola Rouy = Pinguicula vulgaris L. 

Pinguicula vulgaris L. subsp. anzalonei Peruzzi et Conti  review needed 

Pinguicula vulgaris L. subsp. bicolor (Nordstedt) Löve et Löve = Pinguicula vulgaris L. 

Pinguicula vulgaris L. subsp. bohemica (Krajina) Domin = Pinguicula vulgaris L. 

Pinguicula vulgaris L. subsp. ernica Peruzzi et Conti  review needed 

Pinguicula vulgaris L. subsp. euvulgaris Dostál = Pinguicula vulgaris L. 

Pinguicula vulgaris L. subsp. grandiflora Magnin = Pinguicula grandiflora Lam. 

Pinguicula vulgaris L. subsp. grandiflora Thomé = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. subsp. leptoceras Rübel = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. subsp. macroceras (Link) Calder et Taylor  

= Pinguicula macroceras Link 

Pinguicula vulgaris L. subsp. nevadensis Lindberg  

= Pinguicula nevadensis (Lindberg) Casper 

Pinguicula vulgaris L. subsp. vestina Conti et Peruzzi  review needed 

Pinguicula vulgaris L. var. albida Behm = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. alpestris Marçais = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. alpicola Chenevard = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. alpicola Chenevard = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. alpicola Koch = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. alpicola Pontocsek = Pinguicula balcanica Casper 

Pinguicula vulgaris L. var. bicolor Blytt = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. bicolor Nordstedt = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. coerulea Briquet = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. corsica Cesati, Passerini et Gibelli  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula vulgaris L. var. floribunda Watanabe et Takeda  

= Pinguicula macroceras Link 
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Pinguicula vulgaris L. var. gaveana Beauverd = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. genuina Schinz et Keller = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. grandiflora Baroni = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. grandiflora Baroni = Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris L. var. grandiflora Bentham et Hooker  

= Pinguicula grandiflora Lam. 

Pinguicula vulgaris L. var. grandiflora Cosson et Germain = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. grandiflora Fiori et Paoletti  

= Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris L. var. grandiflora Hausmann = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. grandiflora Koch = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. gypsophila Bouvier = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. gypsophila Fuss = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. gypsophila Rchb. = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. hirtiflora Cesati, Passerini et Gibelli  

= Pinguicula hirtiflora Tenore 

Pinguicula vulgaris L. var. leptoceras Baroni = Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris L. var. leptoceras Cesati, Passerini et Gibelli  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula vulgaris L. var. leptoceras Cesati, Passerini et Gibelli  

= Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. leptoceras Cesati, Passerini et Gibelli  

= Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris L. var. leptoceras Chenevard  

= Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. leptoceras Sampaio = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. leptoceras Stojanov et Stefanov  

= Pinguicula balcanica Casper 

Pinguicula vulgaris L. var. longifolia Arcangeli = Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris L. var. longifolia Hausmann = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. longifolia Koch = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. longifolia Rapin = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris L. var. macrantha Lamotte = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. macroceras (Link) Herder = Pinguicula macroceras Link 

Pinguicula vulgaris L. var. minor Koch = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. minor Mayer = Pinguicula vulgaris L. 
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Pinguicula vulgaris L. var. obtusa Sommerfelt = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. obtusata Nordstedt = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. pallida Lange = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. pratensis Koch = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. pratensis Willkomm = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. pusilla Bertoloni  

= Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula vulgaris L. var. reichenbachiana Fiori  

= Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris L. var. sixtina Briquet = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. tenuior Fries = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. tenuior Wahlenberg = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. transsilvanica Krajina = Pinguicula vulgaris L. 

Pinguicula vulgaris L. var. uliginosa Genty  = Pinguicula vulgaris L. 

Pinguicula vulgaris L. f. albida (Behm) Neumann = Pinguicula vulgaris L. 

Pinguicula vulgaris L. f. albiflora Komiya = Pinguicula macroceras Link 

Pinguicula vulgaris L. f. bicolor (Nordstedt ex Fries) Neumann = Pinguicula vulgaris L. 

Pinguicula vulgaris L. f. coerulescens Eklund = Pinguicula vulgaris L. 

Pinguicula vulgaris L. f. grandiflora St. Lager = Pinguicula grandiflora Lam. 

Pinguicula vulgaris L. f. semiflava Neumann = Pinguicula vulgaris L. 

Pinguicula vulgaris Maulny = Pinguicula lusitanica L. 

Pinguicula vulgaris Mutel = Pinguicula corsica Bernard et Gren. ex Gren. et Godr. 

Pinguicula vulgaris Nyman = Pinguicula leptoceras Reichenbach 

Pinguicula vulgaris Nyman = Pinguicula nevadensis (Lindberg) Casper 

Pinguicula vulgaris Parlatore = Pinguicula reichenbachiana Schindler 

Pinguicula vulgaris Petangna = Pinguicula hirtiflora Tenore 

Pinguicula vulgaris Sessé et Mociño = Pinguicula oblongiloba DC. 

Pinguicula zecheri Speta et Fuchs  
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There could be two or more vernacular names for one species within a 

country, or the same vernacular name may be applied for two or more species. Some 

names may be used only in a very small region or specific references. It is also 

possible that some names may not be used anymore. The names have been collected 

from various sources and were inquired to local botanists.      

 

Genus/species  Country, Region Vernacular name  

Pinguicula L. Albania Pinguikulë  

 Austria Fettkraut  

 Bulgaria Петлюга (Petluga) 

 Canada (English) Butterwort  

 Canada (French) Grassette  

 China 捕虫堇 (Bu chong jin) 

 Croatia Masnica 

 Croatia Tustica   

 Czech Republic Tučnice  

 Denmark Vibefedt  

 Estonia Võipätakas  

 France Grassette 

 Finland Yökönlehdet 

 Germany Fettkraut  

 Ireland (English)  Butterwort  

 Ireland (Gaelic) Leith uisce  

 Italy Pinguicola  

 Japan ムシトリスミレ (Mushitori-sumire) 

 Norway Tettegras  

 Romania Foaie grasă  

 Russia Жирянка (Zhirjanka, Zhiryanka) 

 Slovakia Tučnica  

 Spain Atrapamoscas  

 Spain Flor de fuentes  

 Spain Grasilla  

 Spain Violeta de agua  

 Spain (Catalan) Pingüícula  

 Spain (Catalan) Viola d’aigua  

 Sweden Tätörter  
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Pinguicula L. Switzerland Fettkraut  

 UK Butterwort  

 USA Butterwort  

 Hungary Hízóka  

P. alpina Austria Alpen-Fettkraut  

 China 高山捕虫堇 (Gao shan bu chong jin) 

 Croatia Alpska tustica  

 Croatia Planinska tustica  

 Croatia Žutkasta tustica  

 Estonia Alpi võipätakas  

 Finland Valkoyökönlehti 

 France Grassette des alpes 

 Germany Alpen-Fettkraut  

 Hungary Havasi hízóka  

 Italy Pinguicola bianca  

 Norway Fjelltettegras  

 Russia Жирянка альпйкая (Zhirjanka al'pijskaya) 

 Slovakia Tučnica alpínska  

 Spain Atrapamoscas  

 Spain Grasilla  

 Spain Tiraña alpina  

 Spain (Catalan) Tiranya alpina  

 Sweden Fjälltätört  

 Switzerland Alpen-Fettkraut  

 UK Alpine butterwort  

P. antarctica Chile Flor del pantano 

  Grasilla 

P. balcanica Bulgaria Петлюга (Petluga) 

P. bohemica Czech Republic Tučnice česká  

P. caelurea USA Blueflower butterwort  

P. chilensis Chile Violeta cimarrona 

  Violetilla del pantano 

P. corsica France (French) Grassette de Corse 

P. dertosensis Spain (Catalan) Grasilla  

 Spain (Catalan) Violeta de font  

P. filifolia Cuba Grasilla  
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P. grandiflora France Grassette à grandes fleurs 

 Ireland (English) Bog violet  

 Ireland (Gaelic) Leith uisce 

 Spain Biola d'aigua  

 Spain Flor de las fuentes  

 Spain Atrapamoscas  

 Spain Grasilla  

 Spain Grasilla de flor grande  

 Spain Pedorrera  

 Spain Tiraña  

 Spain Tirigaña  

 Spain Violeta de agua  

 Spain (Basque) Ametz-bedarr  

 Spain (Basque) Mokobedarr  

 Spain (Basque) Muki-belar  

 Spain (Basque) Muki-belarra  

 Spain (Catalan) Herba de tall  

 Spain (Catalan) Pingüícula de flor gran  

 Spain (Catalan) Pingüícula grandiflora  

 Spain (Catalan) Tiranya  

 Spain (Catalan) Viola d’aigua de fulla gran  

 Switzerland Großblütiges Fettkraut  

 UK Great butterwort  

 UK Large-flowered butterwort  

P. ionantha USA Godfrey's butterwort  

 USA Panhandle butterwort 

 USA Violet butterwort  

P. leptoceras Austria Dünnsporn-Fettkraut  

 Austria Großblütiges Fettkraut 

 France Grassette à éperon étroit  

 France Grassette à éperon grêle 

 Italy Pinguicola grandiflora  

 Switzerland Dünnsporniges Fettkraut  

P. longifolia France Grassette à longues feuilles 

 Spain  Atrapamoscas  

 Spain  Grasilla  



922 
 

P. longifolia Spain  Grasilla de hoja larga  

 Spain (Catalan) Pingüícula longifòlia  

P. lusitanica France Grassette du Portugal 

 Ireland (English) Pale butterwort 

 Ireland (Gaelic) Leith uisce beag 

 Spain  Grasilla pálida  

 Spain (Gallego) Pinguícula  

 UK Pale butterwort  

P. lutea USA Yellow butterwort  

 USA Yellow-flowered butterwort 

P. macroceras Japan ムシトリスミレ (Mushitori-sumire) 

P. macroceras USA California butterwort  

P. planifolia USA Chapman's butterwort  

 USA Swamp Butterwort 

P. primuliflora USA Primrose-flowered butterwort 

 USA Southern butterwort  

P. pumila USA Dwarf butterwort  

 USA  Small butterwort 

P. ramosa Japan コウシンソウ (Kōshin-sō) 

P. vallisneriifolia Spain Atrapamoscas  

 Spain Grasilla  

 Spain Grasilla de Andalucía  

 Spain Tiraña  

P. variegata Japan マルバムシトリスミレ

(Maruba-mushitori-sumire) 

P. villosa China 北捕虫堇 (Bei bu chong jin) 

 Finland Karvayökönlehti 

 Japan カラフトムシトリスミレ  

 (Karafuto-mushitori-sumire) 

 Norway Dvergtettegras  

 Sweden Dvärgtätört  

 USA Hairy butterwort  

P. vulgaris Austria Gewöhnliches Fettkraut  

 Austria Gewöhnliche-Fettkraut  

 Croatia Ljubičasta tustica 

 Croatia Masnica  
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P. vulgaris Croatia Obična tustika  

 Croatia Tučnica  

 Croatia Tustica kukcolovka   

 Czech Republic Tučnice obecná  

 Denmark Vibefedt  

 Estonia Harilik võipätakas  

 Finland Siniyökönlehti 

 France Grassette commune 

 Germany Echtes Fettkraut  

 Hungary Lápi hízóka  

 Hungary Közönséges hízóka  

 Ireland (English) Common butterwort 

 Ireland (Gaelic) Bodán meascáin 

 Italy Erba-unta comune  

 Italy Erba-unta dei tagli  

 Italy Pinguicola 

 Italy, Brescia Erba da cai  

 Italy, Brescia Erba da taì  

 Italy, Como Erba da taglio  

 Italy, Como Erba grassa  

 Italy, Modena Erba oliosa  

 Italy, Novara Erba olearia  

 Italy, Ponti di Nava Erba unta  

 Italy, Val S. Martino Erbo de la tailleuiro  

 Italy, Valtellina Erba del taj  

 Italy, Verona Balsemina  

 Italy, Verona Erba del tajo  

 Italy, Verona Lunaria del grasso  

 Norway Tettegras  

 Portugal Grasseta 

 Portugal Pinguicula   

 Russia Жирянка обыкновенная            

(Zhirjanka obyknovennaya) 

 Slovakia Tučnica obyčajná  

 Spain Atrapamoscas  

 Spain Grasilla  
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P. vulgaris Spain Grassula  

 Spain Hierba del enteco  

 Spain Ropa blanca  

 Spain Tiraña  

 Spain Tirigaña  

 Spain Yerba d'as Furicadas  

 Spain (Basque) Ametz-bedar  

 Spain (Basque) Ametz-bedarra  

 Spain (Basque) Moko-bedar  

 Spain (Basque) Moko-bedarra  

 Spain (Catalan) Pingüícula comuna  

 Spain (Catalan) Pingüícula vulgar  

 Spain (Catalan) Plantatge blanc  

 Spain (Catalan) Viola d’aigua de fulla petita  

 Spain (Gallego) Grasilla  

 Spain (Gallego) Moruja de agua  

 Sweden Tätört  

 Switzerland Gemeines Fettkraut  

 UK Common butterwort  

 USA Butterwort  

 USA Common butterwort  

 USA Northern butterwort  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 


