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Abstract

Catching birds is a common and well-established practice that is valuable for research,
management, conservation and animal welfare. The most appropriate technique varies
among species, and some taxa, including owls, can be particularly challenging to capture.
Here, we describe the methods used to capture three small Ninox species and provide trans-
ferable lessons to guide the successful capture of other small forest owls. Between 2019 and
2026, we successfully developed capture methods for three small Ninox species, the Norfolk
Island morepork (Ninox novaeseelandiae undulata), the Tasmanian boobook (N. leucopsis),
and the Christmas Island hawk-owl (N. natalis). Hand-nets or mist-nets were successfully
used for each species, with thermal scopes, bright narrow-beam headtorches, call broadcast
and model decoys proving valuable in different study systems. Our observations indicate
that the most appropriate technique for catching small hawk-owls is context-dependent,
with successful capture relying on matching the technique to the ecology, behaviour and
habitat of the target species. Careful interpretation of behavioural cues and the strategic
use of supporting technologies further improve capture success.

Keywords: hawk-owl; capture technique; call broadcast; model decoy

1. Introduction
The safe and effective capture of birds is a well-established practice that underpins

ecological research, conservation management and animal welfare [1]. Captured individu-
als provide opportunities to collect a diverse range of ecological, behavioural and biological
data that cannot readily be obtained through observation alone. Capture thus provides
insights into movement ecology, habitat use, demography, genetic diversity, population
connectivity, diet, physiology, parasites, disease and contaminant exposure, e.g., [2–5]. As
technologies continue to evolve, the information that can be obtained from captured indi-
viduals is expanding, enabling new ecological questions to be addressed and strengthening
the evidence base for conservation planning and management. With almost half of the
world’s bird species currently in decline [6], generating the knowledge needed to guide
effective conservation action is an increasingly urgent global priority.

Despite their conservation significance, many owl species remain comparatively poorly
studied because their nocturnal, cryptic and often forest-dwelling habits make them inher-
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ently difficult to detect, observe and capture. These challenges are especially acute for small
forest owls, many of which are threatened island endemics [7]. Consequently, effective
and ethically acceptable capture techniques are fundamental to advancing research and
conservation for many owl species.

While a range of methods has been developed to capture owls, each has limitations that
restrict its application under particular field conditions or for particular species. Historically,
traps incorporating live prey or conspecifics were widely used [8]. Whilst often highly
efficient, these approaches have largely been superseded by methods that better address
contemporary animal welfare standards [9,10]. Mist-nets have subsequently been used
successfully for a variety of owl species, typically in conjunction with call broadcast or
decoys, although capture success remains strongly influenced by flight height, habitat
structure and species behaviour [11–14]. Dho-gaza nets overcome some of these limitations
by allowing birds to be intercepted within the canopy and have been applied successfully
in a range of owl studies [15,16]. Hand-netting has also been used in specialised situations,
most commonly at roosts and nest cavities, although locating suitable birds can be difficult
and opportunities for capture are invariably limited [1,17]. Collectively, these methods
demonstrate that successful owl capture is highly context-dependent, highlighting the need
to continue to develop and refine practical, effective and ethically acceptable approaches
for forest owls under a range of field conditions.

This report describes the methods used to capture small hawk-owl species from three
case studies across Australia, providing transferable lessons to guide the successful capture
of other small forest owls. Between 2019 and 2026, we developed and refined capture
methods to investigate the ecology and conservation requirements of three small-forest
owl species. We describe successful approaches for capturing the Norfolk Island morepork
(Ninox novaeseelandiae undulata), the Tasmanian boobook (N. leucopsis), and the Christmas
Island hawk-owl (N. natalis). These case studies demonstrate how capture techniques can
be adapted to contrasting species and field conditions and provide transferable lessons to
guide future research and conservation programmes involving small forest owls and other
difficult-to-capture owl species.

2. Case Studies
2.1. The Norfolk Island Morepork
2.1.1. Study Species and Site

Listed as Endangered under the Environmental Protection and Biodiversity Conserva-
tion (EPBC) Act, the Norfolk Island morepork is a small hawk-owl with an average mass
of 163 ± 4 g (F. Sperring unpublished data). The subspecies is endemic to Norfolk Island
(Latitude: −29.0291, Longitude: 167.9565), in the western Pacific where just ~25 individuals
remain [18]. The Norfolk Island morepork underwent an extreme form of genetic rescue
involving the deliberate hybridisation with the closely related New Zealand morepork (the
nominate subspecies of N. novaeseelandiae) in 1986, with the current population derived
from the last remaining Norfolk Island morepork, a female, and a single New Zealand
morepork male [19]. Both founding individuals are now deceased. Despite deliberate
interbreeding with the nominal species, the population remains recognised as a hybridised
subspecies [20]. Norfolk Island moreporks occupy small territories, averaging 69 ± 16 ha,
with very little overlap between pairs [21]. Most of the population occurs within Norfolk
Island National Park, which protects the last remaining tract of remnant vegetation, while
the rest of the population occupies the human-modified landscape at lower densities [21].
Wooded vegetation on Norfolk Island comprises native forest (including eight distinct
forest communities), forest dominated by woody weeds (including cherry guava (Psidium
cattleianum) and African olive (Olea europaea)), and exotic eucalyptus timber plantations [22].
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Nestbox monitoring indicates that egg laying usually occurs between October and De-
cember [23]. The last remaining female was captured in a mist-net [24], but we are not
aware of any other attempts to catch free flying individuals for research or conservation
purposes. To inform further conservation actions for the Norfolk Island morepork, an
intensive research programme was commenced in 2019 that sought to investigate critical
habitat requirements, diet, breeding success and genetic health [25]. This required the
development of a reliable method for capturing free-ranging adults across territories that
differed in vegetation structure and accessibility.

2.1.2. Capture Effort and Protocol

All capture efforts were undertaken across Norfolk Island during two field trips in
the breeding season, from October to November 2019 and November 2020 to January 2021,
and one field trip in the non-breeding season, from May to June 2020. Approximate roost
locations were first identified through dusk and dawn surveys, during which fieldworkers
listened for the first call of the night or the last call of the morning. Norfolk Island moreporks
exhibit roost-site fidelity, using between two and five roosts over a four-week period, which
allowed repeated capture attempts within the same area [26]. Capture locations were
selected based on proximity to known roosts, accessibility of perches on either side of the
mist-nets, an open understorey providing suitable flight paths, low canopy height and the
absence of nearby emergent trees. Where suitable locations occurred on slopes, mist-nets
were most successfully erected perpendicular to the slope.

Two to four mist-nets were erected at each location, usually along vehicle tracks, public
walking tracks or more-narrow walking tracks established for management access. Mist-
nets with a mesh size of 32 mm and lengths of between 6 and 12 m were erected at heights
of up to 3 m using bamboo poles. Nets were set before dusk, with one UE Wonderboom
4 portable Bluetooth speaker positioned on each side of the net array (Figure 1) [14]. A soft-
toy owl was occasionally placed in a nearby tree as a decoy. During last light, approximately
20 min before sunset, the species-specific two-note ‘boobook’ or contact call was broadcast to
lure nearby owls. Between two and five fieldworkers maintained a constant watch for owls
entering the area silently, supplemented by spotlighting at approximately 10 min intervals
when birds were not otherwise detected.

Several refinements were important in directing owls into the nets. When an owl
approached, alarm or courtship calls (‘por-por’), food-sharing calls (‘bray’) or juvenile
begging calls (‘trills’) were broadcast at a lower volume to draw that bird closer, with all
call types used successfully at different times. Once the owl’s position was known, calls
were broadcast from the speaker on the opposite side of the net to encourage the owl to
fly towards the speaker and intersect the net. Speaker positions were also adjusted during
capture attempts to encourage birds to use alternative perches if the perches they first
selected were not conducive to capture. For owls that were known to be using multiple
roosts, dawn surveys were occasionally conducted to determine which roost area was
being used before a capture attempt that evening. Where tall canopy or nearby emergent
trees made capture difficult, observations across multiple nights were used to identify
regular flight paths, allowing nets to be repositioned accordingly. Nets were also set around
a regularly used roost before dawn on one occasion, intercepting an owl as it returned
without the use of playback or a decoy. Capture attempts did not exceed one hour per
owl. All owls were removed from the nets immediately upon capture. Clinical signs and
behaviour were assessed during processing and immediately after release.
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Figure 1. Map of Australasia with case study locations indicated by an orange cross (above). Methods
used to capture Ninox novaeseelandiae undulata on Norfolk Island, Ninox leucopsis at Cape Liptrap and
Wilson’s Promontory, Victoria, Australia, and Ninox natalis on Christmas Island (below).

2.1.3. Outcomes

Between November 2019 and June 2021, 12 Norfolk Island moreporks, including four
pairs, were captured on 22 occasions; six individuals were captured either twice or three
times (Table 1). Captures occurred predominantly at dusk with 21 of 22 captures between
6:45 pm and 8:11 pm, ranging from 21 min before sunset to 40 min after sunset. Some
individuals were captured on the first night of attempted capture, whereas others required
up to 14 nights. One owl was recaptured at dawn, four minutes after sunrise, as it returned
to a regularly used roost.

Table 1. Tools, techniques, and methods used to successfully capture Norfolk Island moreporks,
Tasmanian boobooks, and Christmas Island hawk-owls.

Species Method of Capture Number of Captures Tools and Techniques

Norfolk Island morepork
(Ninox novaeseelandiae undulata) Mist-net 22 Call broadcast, roost identification,

behavioural observations

Tasmanian boobook
(Ninox leucopsis) Hand-net 5 Bright narrow-beam headtorch, thermal camera/scope,

visual and acoustic camouflage

Christmas Island hawk-owl
(Ninox natalis)

Mist-net 37 Call broadcast, decoy, thermal camera/scope,
bright narrow-beam headtorch, visual and
acoustic camouflageHand-net 1

One individual was found with a fluid-filled sac on its neck upon capture. The same
individual was observed at its roost 18 months later with no clinical signs. No clinical
signs or adverse behaviours were observed for any other individuals during processing
or post-release. Lotek Pinpoint VHF-75 biologgers were attached to captured individ-
uals on 17 occasions (see ref. [21] for more details). Observations from GPS tracking
data and roost-site visits showed 100% survival and no apparent behavioural change
2–4 weeks post-release. Subsequent recapture and/or roost-site encounters indicated post-
release survival up to six months for three individuals, 12 months for two individuals, and
18 months for two individuals.
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2.2. The Tasmanian Boobook
2.2.1. Study Species and Site

The Tasmanian boobook is a small hawk-owl weighing between 118 and 275 g [27]. It
is a widespread and locally common species categorised as Least Concern on the ICUN
Red List that breeds only in Tasmania but exhibits partial migration to mainland Australia
during winter [28]. Tasmanian boobooks can be differentiated from the closely related
southern boobook (N. boobook) by eye colour and plumage characteristics [28,29]. Although
owl records consistent with Tasmanian boobooks had been reported from mainland Aus-
tralia during winter for more than a century, the discovery in 2015 that these birds appeared
to consistently stage at Victorian headlands provided the first opportunity to reliably lo-
cate and capture them. This apparent staging behaviour was subsequently documented
annually during October and November. To confirm that these birds were indeed Tas-
manian boobooks, we sought to capture individuals on headlands, assess their plumage
and bare-part features, obtain molecular samples, and fit GPS-equipped satellite tags to
reveal their movements, including the potential to demonstrate active migration between
mainland Australia and Tasmania via Bass Strait. To our knowledge, Tasmanian boobooks
had not been the focus of targeted capture for research purposes prior to this study. Tasma-
nian boobooks were targeted for capture at coastal staging areas during migration. The
dominant ecological vegetation class at both sites was Coastal Headland Scrub. Coastal
headlands present a particular challenge for the effective capture of migrating owls, as
sites are windswept and support dense low vegetation (typically <1.5 m in height), while
birds are not expected to call, nor respond readily to playback (but see below). This means
standard mist-nets were likely to be ineffective, as it is very difficult to position them such
that there is a high probability a bird will fly into a net. The very low vegetation and
typically windy conditions further reduce the efficacy of mist-nets, as the movement of
the net and placement against the night sky meant it would be visible to the owls, both in
ambient light and owing to the presence of working lighthouses.

2.2.2. Capture Effort and Protocol

All capture efforts were undertaken across three nights at Cape Liptrap Lighthouse
(Latitude: −38.9072, Longitude: 145.9226) and two nights at Wilsons Promontory Light-
house (Southeast Point) (Longitude: −39.1297, Latitude: 146.4244), Victoria, between
7 October and 4 November 2022. These prominent headlands were where the species was
known or suspected to congregate, respectively. Capture attempts were undertaken in the
first few hours after dark while birds were actively perched around lighthouse precincts.
Thermal cameras or scopes were used to locate perched birds efficiently. Birds perched
on low shrubs or fence posts, and thus considered catchable, were then approached by a
fieldworker carrying a padded hand-net (1.2 m handle length; 180 cm hoop radius) [1,17]
while shining a bright, narrow-beamed headtorch directly at the bird. Capture attempts
commenced only once the fieldworker was within approximately 10 m of the bird to
minimise the period during which the owl was illuminated. All owls were immediately
removed from the hand net after capture.

Several refinements were implemented to allow close approach without causing
birds to flush. Dark clothing was worn to improve camouflage and fieldworkers moved
quietly, avoiding noisy debris that could alert birds to their presence. Critically, while
approaching and preparing for capture, fieldworkers ensured that both their arms and
the hand-net remained behind the headtorch beam so that no shadows were cast towards
the owl. Efforts to minimise sound, including wearing soft fabric clothing (for example,
abrasive Gore-Tex jackets) and careful footfall, were also deemed important. Throughout
the approach, careful attention was paid to the behaviour of the target bird, with signs of
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increasing alertness, such as looking around, adjusting posture or shaking the wings, used
to modify the direction or speed of approach. Call broadcast was trialled opportunistically
following spontaneous vocalisations by one individual at Cape Liptrap Lighthouse. The
owl continued calling but showed no apparent response to the broadcast, and no further
use of playback or decoys was incorporated into the capture strategy. Clinical signs and
behaviour were assessed during processing and immediately after release.

2.2.3. Outcomes

At Cape Liptrap Lighthouse, five Tasmanian boobooks were successfully captured
using this method [28]. Five additional capture attempts were unsuccessful. Fieldworkers
also observed that success depended on selecting birds perched clear of surrounding
branches, as three failed attempts resulted from the hand-net catching dead branches
during the swing. Similarly, birds perched high in dead stags were generally unsuitable
targets because they could not be approached within range.

No clinical signs or adverse behaviours were observed for any individuals during
processing or post-release. Lotek Pinpoint Argos 120 biologgers were attached to all five
individuals (see ref. [28] for more details). Three individuals demonstrated overwater
flights up to 251.9 km with a mean flight speed up to 39.2 km/h. While migratory
movement was not recorded for two individuals, one travelled over 60 km south-east to
Wilson’s Promontory, and the movement patterns and last recorded location for both
individuals was consistent with the pre-departure movements of individuals that did
migrate [25].

2.3. The Christmas Island Hawk-Owl
2.3.1. Study Species and Site

Listed as Vulnerable under the IUCN Red List, Christmas Island boobook or hawk-owl
is a small hawk-owl with an average mass of 181 ± 2 g (A. Tipton, unpublished data),
endemic to Christmas Island (Latitude: −10.4837, Longitude: 105.6472). The key threats
to the species are as follows: (1) energy production and mining, (2) invasive and other
problematic species, genes and diseases, and (3) climate change and severe weather [30].
Approximately 25% of Christmas Island has been strip-mined for phosphate, around 5% has
been modified for human settlement, and the remainder comprises largely intact protected
rainforest. The vegetation on Christmas Island comprises four primary types: evergreen tall
rainforest, semi-deciduous rainforest, deciduous scrub and herbland [31]. The population
is currently estimated at 510–1500 individuals and is distributed across the island [32,33].
Nesting is suspected to occur in April, although breeding phenology and synchrony remain
poorly understood [34]. The ecology of the Christmas Island hawk-owl was previously
investigated in the period 1994–1996, in which owls were captured by locating birds at
daytime roosts and using a variable-length (2–5 m) noosing pole [35]. New research into
the ecology and conservation of the species commenced in 2024 to investigate habitat use,
diet, breeding biology and genetics. This required the development of a reliable method for
capturing free-ranging adults throughout the year in dense tropical rainforest.

2.3.2. Capture Effort and Protocol

All capture efforts were undertaken during five field trips between July 2024 and
February 2026, each lasting between two and six weeks and collectively spanning much
of the annual cycle. Capture locations were identified by broadcasting calls following
a standardised protocol at approximately 500 m intervals along roadsides. Sites were
selected where roadside vegetation was relatively low and suitable perches occurred on
both sides of the road. Triple-note Christmas Island ‘boobook’ calls were broadcast because
they were believed to provoke a stronger response than the basic two-note ‘boobook’ call
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(M. Kotian, unpublished data). Broadcast volume was adjusted so calls could be heard
by human observers approximately 200 m away, thereby targeting only owls occupying
the local territory. Calls were broadcast for one minute to lure nearby owls, followed by
one minute of passive observation by fieldworkers for owl responses, before a further
one-minute broadcast. Between two and five fieldworkers maintained a constant watch for
approaching owls using a Pulsar Telos XL50 LRF thermal monocular (Sydney, Australia). If
no owl was detected visually or aurally following an additional two minutes of spotlighting,
fieldworkers moved to the next survey location.

When an owl was detected, broadcast was immediately paused and the bird’s respon-
siveness was then assessed with very limited call broadcast before capture was attempted.
Responsiveness was evaluated by how rapidly the owl approached and whether its flight
path might be manipulated further using playback. If an owl responded quickly and pre-
dictably, a single mist-net was rapidly erected parallel to the vegetation and perpendicular
to the anticipated flight path (Figure 1). Mist-nets (32 mm mesh; 6–12 m long) were erected
to heights of up to 5.6 m using three or four 1.4 m mist-net poles [1]. To facilitate rapid
repositioning of the net and minimise deployment time, each side of the net was held
by one person rather than fixed in position. On bright nights, nets were erected within
shadows cast by surrounding vegetation and against dark backgrounds to reduce their
visibility. A 3D-printed decoy owl was positioned approximately 1.5 m above the ground
and about 2 m from the net within the anticipated flight path to lure owls closer to the net.
Chicken feathers and plasticine were used to improve the realism of the decoy (Figure 2).
One Sonos Roam 2 portable Bluetooth speaker was positioned beneath the decoy and a
second speaker was placed on the opposite side of the net.

 

Figure 2. 3D-printed owl decoy (right) used to catch Christmas Island hawk-owls (left).

Several refinements were implemented to consistently direct owls into the mist-net.
Once the net was erected, aggressive calls were broadcast at reduced volume, with the
most successful recording comprising a pair of territorial owls producing a combination of
‘por-por’ and triple-note ‘boobook’ calls. Where this recording proved ineffective, recordings
from other individuals were trialled. Calls were alternated between speakers positioned
on either side of the net, while the owl’s movements were continuously monitored using
the thermal monocular to determine which side of the net it occupied. Nets were initially
erected using three poles (5.2 m total height), providing greater stability, and were increased
to four poles only when birds consistently flew above the net. On one occasion, an owl
repeatedly swooped and/or made physical contact with the decoy before flying over the
net, apparently detecting the mist-net. The net was subsequently ‘flicked’ during the attack,
successfully capturing the bird (see ref. [36] for details on net-flicking). Capture attempts
did not exceed one hour per owl, including when multiple owls were present. All owls
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were removed from the mist-net immediately after capture. Clinical signs and behaviour
were assessed during processing and immediately after release.

2.3.3. Outcomes

Between July 2024 and February 2026, 36 individual Christmas Island hawk-owls,
including six pairs, were captured on 37 occasions, with one individual captured twice.
Mist-nets were erected without a successful capture on only three occasions, representing
an 89% success rate once nets had been deployed. Following refinement of the technique,
between one and three owls were routinely captured per night. Three recapture attempts
were undertaken. One owl was successfully recaptured on the first attempt, 11 weeks after
its initial capture. Two subsequent attempts to recapture members of another pair, 12 and
13 days after their initial capture, were unsuccessful. All owls were captured between
30 min before sunset and five hours after sunset. No clinical signs or adverse behaviours
were observed for any individuals during processing or post-release. Druid Ultra XF
P500, Lotek Pinpoint-75 and Lotek Pinpoint-50 were tail mounted using Tesa tape to the
central two rectrices of 19 individuals (total mass between 2 and 3% of total body mass).
Observations from GPS tracking data showed 100% survival and no apparent behavioural
change between two and four weeks post-release.

3. Discussion
We captured Norfolk Island moreporks, Tasmanian boobooks and Christmas Island

hawk-owls on 65 occasions using three complementary capture strategies tailored to each
species and study system with no adverse effects. Across these studies we demonstrate the
value of combining mist-nets or hand-nets with call broadcast, decoys, thermal imagery,
spotlights and an understanding of species-specific behaviour. Although the three capture
techniques differed substantially, the choice of method was driven by the ecology and
behaviour of each species rather than by any inherent superiority of one capture technique
over another. Our experience demonstrates that understanding the target species’ ecology
and behaviour is valuable for successful capture. We discuss important considerations and
the value of lures, decoys and camouflage.

When selecting the most appropriate capture method, it is important to consider the
ecology and behaviour of the target species. For the Norfolk and Christmas Island owls,
call broadcast exploited their territorial behaviour and was critical for the success of the
strategies used. On Norfolk Island, understanding roost fidelity, the timing of evening
departures and repeated flight paths allowed us to identify and exploit situations where
birds were likely to fly low across predictable routes. This approach was not transferable
to Christmas Island because the canopy was considerably taller. Instead, roads proved
valuable by increasing the distance between perches, thus allowing birds to swoop lower.
Improved decoy visibility along roads may have also contributed to capture success.
Capture success improved throughout each project as our understanding of each species’
ecology and behaviour increased. For example, we learnt that some Christmas Island
hawk-owls use roads to delineate territories. Although some individuals could often
be manipulated to move along roads, they would not cross them in response to lures.
Subsequent GPS data retrieved from these birds confirmed this behaviour, revealing roads
to be hard territorial boundaries (F. Sperring unpublished data). Once this was established,
it became part of the protocol to ensure owls were willing to use the flight path intended
for capture before setting up the mist-net. By taking species’ ecology into account, careful
use of behavioural patterns and cues can guide actions and facilitate capture.

Successful hand-net capture of Tasmanian boobooks relied less on territorial responses
and more on interpreting fine-scale behavioural cues from individual birds. For Tasmanian
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boobooks, interpreting behavioural cues such as which direction the bird was looking,
facing or angling its body, minute adjustments to wing placement, or shifting on its feet
were used to indicate the risk of flushing the target individual. These cues informed both
the fieldworkers’ approach speed and the timing of the net swing. For example, an owl that
suddenly looks towards the ground may have heard footsteps. The appropriate response
would be to stand still until the owl resumed its original posture.

Our observations indicated that effective use of call broadcast required continual
adjustment in response to the behaviour of individual owls. For the most effective use of
call broadcast, we found that it was important to manipulate the timing and volume of
broadcast, speaker selection, and vocalisation type in response to the target individual’s
behaviour. Important behaviours to observe include flight height and distance, perch
location, and vocalisation type. The timing of each behaviour in relation to the broadcast
is also valuable to note. Quick and aggressive responses indicate a strong reaction to the
broadcast and are most likely to result in successful capture. Because hawk-owls have an
excellent ability to localise sound [37], broadcast volume requires careful calibration. Call
broadcast volume can be lowered to encourage closer investigation near the net, but should
not be so low that the owl perceives the call to be far away.

The selection of appropriate recordings also appeared to improve capture success. On
Norfolk and Christmas Island, particular recordings were favoured due to the aggressive
responses they typically produced. However, sometimes these recordings were counterpro-
ductive as lures, with target individuals ceasing vocalisation, remaining perched, or even
flying away. In these cases, other recordings were required for successful capture. This
may be explained by the role vocalisations play in communicating an individual’s identity,
sex, fitness, or quality [38,39]. These factors are important to consider in the context of the
target individual. For example, broadcasting an aggressive call from a high-quality male
may be effective for catching an unpaired female or a territorial pair, but counterproductive
for catching a low-quality or juvenile male. Habituation to particular recordings is also
possible and should be considered to ensure the birds remain responsive. Access to a
diverse library of recordings from individuals of varying quality, sex, and paired status,
as well as close attention to behavioural responses, may improve capture success across a
range of contexts.

Artificial decoys of conspecifics have been used with mixed results in both this
study and others, e.g., [14,40]. On Christmas Island, our 3D-printed decoy owl, paired
with call broadcast, was central to the successful capture of two individuals. Decoys
appeared most effective when incorporated into an aggressive territorial interaction
rather than simply acting as a visual lure. Anecdotal observations also indicate that the
presence of the decoy encourages lower flights (F. Sperring pers obs). On Norfolk Island,
there was little evidence that the soft toy decoy affected behaviour and likelihood of
capture. Similarly, other research has noted that New Zealand moreporks ‘appeared to
take no notice’ of a painted polystyrene decoy [14]. There are several potential reasons
for these differences. First, the soft toy or painted decoy may have been unconvincing.
Second, detectability may have been lower for the soft toy, as it was placed in a tree under
canopy cover, as opposed to on a stand with little to no canopy cover. Additionally, the
top of the 3D printed decoy’s head was white with no feathers, which may have made
this decoy particularly conspicuous. Third, observed differences in decoy effectiveness
may reflect interspecific variation in behavioural responses to perceived conspecific
intruders. We recommend trialling the use of artificial conspecific decoys for capturing
hawk-owls. We further highlight the potential importance of detectability and suggest
that an imperfect replica may still have value.
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Reducing the visual and acoustic detectability of both fieldworkers and capture equip-
ment was believed to be an important component of successful owl capture, yet these
considerations are rarely discussed in descriptions of capture methods. For the hand-
netting technique, success relied on minimising detection by the target bird. Headtorches
effectively masked the approach of a fieldworker behind a light beam, a technique rarely
described in the literature. Wearing dark clothing is also expected to have been valuable
in reducing the visual conspicuousness of fieldworkers. While many hawk-owl species
rely more heavily on sight than hearing, their hearing remains acute and highly sensi-
tive [9,36,41]. It was therefore deemed important to minimise acoustic cues by wearing
appropriate clothing and footwear and carefully selecting an approach path that enabled
quiet movement. In contrast, when mist-netting, wearing dark clothing did not appear to
influence capture success. Similarly, while communication was minimised during each
capture attempt, speaking at a normal volume to communicate observations did not appear
to negatively influence capture success. Reducing the detectability of mist-nets is critical for
success [1], and we highlight four considerations from our observations. First, nets should
abut vegetation to improve concealment. Second, on bright nights (e.g., minimal cloud
cover and a visible moon), nets should be placed in shadows to reduce contrast against
the night sky. Third, nets should be placed in areas with little to no wind to minimise
movement that may attract attention. Fourth, care should be taken to minimise the amount
of time that light from hand-held or headtorches is shone on the net when an owl is in
the area.

4. Conclusions
Relative to other taxonomic groups, endemic island owls are disproportionately threat-

ened and under-studied [7]. While it can be challenging, capturing owls can provide
invaluable data to understand the ecology of the species and inform conservation manage-
ment strategies, e.g., [16,21]. We demonstrate that no single capture method is universally
appropriate for small hawk-owls. Instead, successful capture depends on matching the
technique to the ecology, behaviour and habitat of the target species. Mist-nets and hand-
nets are highly effective methods for capturing small owls in the appropriate context,
particularly when used in combination with call broadcast, artificial decoys, light as a
means to mask an approach, or thermal technology. Importantly, they are also humane
capture methods. Any capture of threatened animals must be carried out in ways that
ensure animal welfare and within projects authorised by organisations that deal with the
conservation of these species.
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