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Fig. 1 Conservation value appraisal framework showing the main emerging themes and their
interrelations relevant for assessing the conservation value of captive-bred lions. Factors in the bigger
frame affect how people interpret the factors in the inner frame to suit their conservation value
appraisal

Fig. 2 Stakeholder values resulting in contrasting character judgements of lion breeders, which are
transferred to captive-bred lions and lead to positive, sceptical or negative tendencies when assessing
their conservation value

Fig. 3 Conservation worldviews relevant in the case of captive-bred lions leading to positive, scattered
or negative tendencies when assessing their conservation value
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Table 1 Number of interviewees and their roles relating to the captive lion industry

Table 2 Quotes from interviews with representatives of the captive lion industry and key-informants on
the conservation value (CV) of captive-bred lions illustrating their common ground, values and
conservation worldviews (quote numbers referenced in Results in square brackets)

Table 3 Quotes from interviews with representatives of the captive lion industry and key-informants
illustrating the evaluation criteria (A-H) and appraisal spectrum (1-4) for the conservation value (CV) of
captive-bred lions (quote codes Al-H4 referenced in Results in square brackets). Interviewee-ID is
indicated within brackets in bold letters after each quote (KI, key-informant; CL, representative of
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Abstract

Conservation debates, fuelled by social media, are becoming increasingly polarised, especially where
animal conservation and welfare are concerned. This study reveals how the ‘evidence-based
approach’ founded on scientific knowledge and consensus-building can be insufficient when
addressing conflicts that are driven by deeply held and opposing belief systems about nature, wildlife
and their exploitation. Using targeted semi-structured interviews grounded in inductive approaches, we
unveil core attitudes and viewpoints of captive lion breeders in South Africa and compare them to
those of key-informants from science and governance arenas. Further, we demonstrate how the value-
systems and worldviews of stakeholders influence their interpretations of scientific knowledge when
assessing the conservation value of captive-bred lions. Since polarised conflicts are frequent in
conservation, the insights of this study highlight the need to create a deeper understanding of the
social-psychological perspective of all main stakeholders to prepare the foundation for solution-
building processes and evidence-based decision-making.

Keywords: conservation value, conservation psychology, conservation conflict, lion trade (Panthera
leo), inductive research, complex problems

1 Introduction?

Many human-wildlife issues in conservation are complex, dynamic and characterised by uncertainty
and ambiguity as they are embedded in a context of ecological, social and economic trade-offs.
Complexity within such socio-ecological systems refers to a lack of clearly defined boundaries,
innumerable nonlinear interactions and constant change (Game et al., 2014). In other words, these
conservation challenges lack cause-and-effect relationships and the possibility to determine the right
intervention. Rather, stakeholders’ personal values and beliefs shape their problem statement,
objectives and tactics (Mason et al., 2018) and are regarded as one source of conservation conflict
(Redpath et al., 2013). Rittel and Webber (1973) coined the term “wicked” problems for such complex
issues where no objective and definitive solution exists and where resolutions rely on political
judgement influenced mainly by the differing levels of power of all actors involved (Mason et al., 2018).
Such issues, almost by definition, defy classical problem-solving approaches grounded in the
guantitative sciences, where optimal solutions are often identified or engineered by addressing deficits
and disagreements through research and knowledge exchange (Dickman et al., 2015; Kidd et al.,
2019), even when supplemented by consensus-building techniques such as the ‘Delphi Approach’
(MacMillan and Marshall, 2006).

Complex problems resist such knowledge-based approaches and represent a fundamental hurdle for
policy-making, with final decisions often left to political expediency. In the globalised world, featuring
increasingly heterogeneous societies, political decision-making becomes more complicated and
fallible, with decisions influenced by powerful but perhaps cloaked vested interests, prevailing political
ideologies or cultures and the fast-evolving nature of global value-systems. It is becoming increasingly
difficult for governance agencies to mediate the co-construction of a broadly accepted way forward
while stakeholder groups drift further apart, and simple but extreme solutions emerge and fill the
solution-void, increasingly via social media. Untangling and understanding such contextualised
problems can only be achieved through in-depth qualitative social science (Moon et al., 2019).

Farming wild animals for human purposes is a contentious issue in many countries. Still, none more so
than in South Africa, where breeding wild animals in captivity is an established sector in rural areas
and where the debate has considerable salience to policymakers and society at large, both at home
and abroad (Coals et al., 2019; Nelson at al., 2016). In this study, we explore the conflict over captive-
bred lions (CBLs) (Panthera leo) in South Africa, which now outnumber wild populations by more than
two to one, with 8 000 CBLs (Williams and ‘t Sas-Rolfes, 2019) compared to an estimated 3 490 free-
roaming lions (Miller et al., 2016).

The polarisation of the conflict about CBLs has surged following numerous (social) media reports and
several ensuing court cases or parliamentary debates (Parliament of the Republic of South Africa:
Portfolio Committee on Environmental Affairs, 2018; Republic of South Africa: Department of

1 CBL.......Captive-Bred Lion
Cv...... Conservation Value
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Environment, 2019; The High Court of South Africa, 2019; The Supreme Court of Appeal of South
Africa, 2010). Thus far, quantitative data analyses have largely been used to create knowledge about
the sector and support reconciliatory conflict-resolution attempts (Coals et al., 2020; Williams et al.,
2015, 2017; Williams and ‘t Sas-Rolfes, 2019). Mostly, these efforts have stopped in their tracks by the
continued claim of animal rights, welfare and even biodiversity conservation organisations, seemingly
supported by public interest groups on social media, that the only acceptable way to deal with the
captive lion sector is to completely shut it down and ban captive breeding of lions (Ban Animal Trading
South Africa, 2020; Blood Lions, 2019; Born Free Foundation, 2020; Campaign Against Canned
Hunting, 2019; FOUR PAWS, 2020). The most recent court case lodged by the National Council of
Societies for the Prevention of Cruelty to Animals challenged the lion bone quotas set by the South
African Minister of Environment, Forestry and Fisheries (DEFF) in accordance with the COP17
decision by the Convention on International Trade in Endangered Species (CITES 2017), and resulted
in the widened mandate of DEFF to include animal wellbeing aspects when deciding on lion part
guotas (The High Court of South Africa, 2019). Currently, a high-level ministerial panel has been
established to “Review Policies, Legislation and Practices related to the Management, Breeding,
Hunting, Trade and Handling of Elephant, Lion, Leopard and Rhinoceros” (Republic of South Africa:
Department of Environment, 2019).

Simultaneously, the debate about CBLs has for large parts been revolving around their potential
conservation value (CV) (US Fish and Wildlife Service, 2018; Williams and ‘t Sas-Rolfes, 2019). This
renewed attempt to deal with the controversy based on more scientific knowledge results in further
efforts to collect evidence garnered from genetic, behavioural, ecological and socio-economic data to
be evaluated within a CV-framework. As we demonstrate with our research, we are inclined to doubt
the prospects of CV-based approaches to mitigating polarised conflicts. Traditionally, as described by
MacMillan and Marshall (2006), consensus-building techniques such as the Delphi approach can be
integrated to resolve disagreements between stakeholders and deal with uncertainties. Furthermore, it
is already well-established that developing a vision for conservation success with all relevant
stakeholders can create a positive atmosphere for cooperation (Redford et al., 2011) and allow for
structured engagements like scenario-based planning or structured risk evaluation approaches to
achieve pragmatic, accepted solutions for wicked problems (Woodford et al., 2016).

However, these practices and techniques assume common perception about the nature of the problem
and the objectives of the project or policy. In the context of CBLs, several issues arise. First, there is
no agreed definition of CV (Capmourteres and Anand, 2016; McGowan et al., 2017). Capmourteres
and Anand (2016) instead emphasise that the term conservation value in academia comprises a wide
variety of meanings and associated metrics and that the CV theory is evolving by adapting to different
conservation management scenarios making CV-frameworks highly case-specific. Second, scientific
research is patchy. Some studies have investigated the direct impact of CBLs on rehabilitating
extirpated or declining wild populations through reintroductions or by keeping genetic repositories
(Edwards, 2014; Frankham, 2008; Lindsey et al., 2012; Slotow and Hunter, 2009). Others have
examined how CBLs could alleviate trade-related pressures for free-roaming animals (Lindsey et al.,
2012; Macdonald et al., 2017; Williams et al., 2017). But many other factors, such as contribution to
habitat protection or raising conservation funds, are much more difficult to investigate scientifically and
are under-researched (Bauer et al., 2018; Coals et al., 2019). Third, even with fuller scientific
knowledge and understanding, it may be difficult to obtain consensus about strategy or policy
decisions when the major stakeholders have very different views about the problem and vested
interests, in particular solutions related to conservation and animal rights (Williams and ‘Sas-Rolfes,
2019; Woodford et al., 2016).

In this study, we use an inductive research approach based on in-depth interviews to establish the role
of an emergent CV-framework for conflict resolution that directly incorporates social-psychological
components of the CV-debate about captive populations. The social-psychological perspective seeks
to comprehend human behaviour in social situations. It helps to understand how stakeholders
construct their goals and perceptions based on feelings, thoughts, values and beliefs, in this case,
about the CV of CBLs, within their social context and interactions with others (Allport, 1985). We
explore the attitudes of lion breeders towards conservation and their understanding of the CV of their
animals, and we compare views of lion breeders with those of scientific experts and policymakers. We
believe our model can move the debate forward by shedding light on the specific socio-ecological
context in which this farming-related controversy takes place as well as on the contextual “realities” of
stakeholder and their core values and beliefs (Moon et al., 2019). We hope that our extended CV-
framework will provide a more resilient and enabling platform for deeper, less polarised debates to be
undertaken by conservation professionals worldwide.
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2 Materials and Methods

Semi-structured interviews were used to obtain qualitative data permitting us to gain access to the
relevant stakeholder groups as well as to overcome logistical challenges due to their wide
geographical distribution. With open questions, these interviews are the best way to gain a deeper
understanding of perceptions, dilemmas, emotions, conflicts, beliefs and values of especially hard-to-
access stakeholder groups such as lion breeders (Drury et al., 2011). They can yield high-quality data
and insights into complex situations (Young et al., 2018), especially when a more inductive social
research approach is adopted. Guided by the core principles of grounded theory (Corbin and Strauss,
1990), we used the interviews to build a theory of how the CBL-industry links to CV through the eyes
of the respondents (Khan, 2014).

Grounded theory postulates that data collection, coding and analysis happen simultaneously in
overlapping cycles uncovering themes and their interconnections. Data analysis involves annotations,
memo-writing and coding of transcribed interviews. When interviews elicit no new information on the
research topic, the process is understood to be saturated, and research can conclude. In a final step,
writing up the findings and insights with reference to relevant literature enhances the resulting
narrative. Since this inductive approach lacks an initial hypothesis, the researcher ought to adopt a
“not-knowing-stance” and trust that the patterns and insights representing the real-world phenomena
emerge through the process.

2.1 Study area and sampling strategy

Inductive research based on grounded theory deploys theoretic sampling evolving from the
simultaneous collection and analysis of data, becoming more purposeful over time as emerging
theories become more robust (Khan, 2014). This study was conducted in South Africa, currently the
only country with a large-scale CBL-industry (Williams and ‘t Sas-Rolfes, 2019). A short fieldwork
timeframe of six weeks and the widespread distribution of interview partners across most parts of
South Africa (Fig. Al) rendered theoretic sampling infeasible. As an alternative, purposive sampling
was used to coordinate interviews with key-informants such as scientists and policymakers who are
very knowledgeable about the industry or aspects of lion conservation (Bernard and Ryan, 2010) and
could also provide us with an entry point with lion farmers. For the owners and managers of CBL-
facilities, we used a snowballing strategy as this was the best approach to overcome their scepticism
and reluctance to engage with outsiders (Drury et al., 2011). All interviews were conducted by the
main researcher, a permanent resident of South Africa for 15 years, in English language and without
the need to engage a translator. Meeting interview partners face-to-face at their chosen location was
essential to secure their voluntary participation, build rapport (Young et al., 2018), and obtain
permission to record the conversation. Rapport was further enhanced after explaining all measures
implemented to ensure anonymity and by maintaining a neutral and curious stance throughout the
interview. Furthermore, it was necessary to address the lion farmers’ concern that the research results
might not reflect the full picture conveyed by them but rather selected aspects, an experience
described by many interviewees about how (social) media regularly portrays the controversy.

2.2 Data gathering

The length of the 28 semi-structured interviews outlined in Table 1 ranged from 41 minutes to 1 hour
and 47 minutes, with an average duration of 1 hour and 12 minutes. The interview guide was
developed to collect qualitative data from both representatives of the CBL-industry and key-informants
addressing the same core topics (Fig. A2/A3). The wording of the open-ended questions was adjusted
during interviews to modulate the flow of the conversation. No pilot interviews were conducted as the
guestions evolved from interview to interview due to the inductive nature of the research (Newing et
al., 2011). An early interviewee permitted the research supervisor to listen to this particular recording
and provide feedback to improve the interview technique. Each interview started by explaining the
research aims and addressing ethical concerns, including confidentiality, anonymity and the
comprehensive analysis of the information shared. Standardised interview topics were not discussed
in a specific order, thereby allowing the conversation to flow naturally and follow new threads as they
surfaced (Young et al., 2018). All interviewees accepted the offer to receive a copy of the final report.

2.3 Data analysis

The inductive social research designed for this study featured three distinct phases, described in more
detail in the supplementary material (Table Al). Annotations and theoretical memos based on hand-
written interview notes during the first two phases constituted the core components to allow for a
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continuous comparison of interviews and to support the formulation and revision of emerging concepts
and their links (Corbin and Strauss, 1990). The third phase served to refine the emerging theory
ensuring the identified common threads represented the viewpoints shared by the interview partners
(Newing et al., 2011).

An open coding system derived from the annotations and memos served to code the transcripts (Table
A2). Categories received letter-codes and sub-categories numbers. Subsequently, selective coding
helped to structure final themes, whereas an in-depth analysis of coded data provided the platform to
evidence, triangulate and link the various findings, thereby creating a representative storyline. The
comprehensive literature review before commencing fieldwork influenced which sub-categories were
defined. However, utmost care was taken to only work with categories which at least one interviewee
had themselves introduced into the research.

3 Results

The inductive research process uncovered six interrelated main themes resulting in a diagram with
three contiguous components directly linked into the central category “conservation value appraisal-
spectrum” (Fig. 1). In the bigger picture, two more themes emerged connected to two components
people use when explaining their CV-appraisals.

3.1 The CV of CBLs is about lions

3.1.1 Common ground

Most interviewees framed their CV-appraisal within the context of threats to free-roaming lions and
desired outcomes of conservation efforts. Habitat loss or fragmentation represented the most
frequently mentioned threat by both captive lion owners and key-informants (eight/66.7% of all
interviewed CL-facilities) and ten/62.5% of all interviewed key-informants), followed by human-wildlife
conflict (five/41.7% of all interviewed CL-facilities and nine/56.3% of all interviewed key-informants).
Threats to lions due to wildlife trade and disease were only brought up by a few interview partners
from both CL-facilities (two/16.7% and one/8.3% respectively) and key-informants (three/18.8% and
three/18.8% respectively). All in all, the interviews revealed broad awareness of the human-induced
threats to lions, with many stakeholders sharing the view that the apparent solution to lion
conservation would be to shrink the human population [1]. (Numbers in square brackets in Results
refer to exemplified quotes in Table 2). Similarly, most interviewees described successful conservation
as resulting in one or more of three outcomes: (i) functioning ecosystem processes (two/16.7% of CL-
facilities and six/37.5% of key-informants) [2], (ii) extant, healthy wild lion populations (six/50.0% of
CL-facilities and eleven/68.8% of key-informants) [3] and (iii) conserved evolutionary potential
(twelve/100% of CL-facilities and four/25% of key-informants) [4].

Throughout the interviews, the respondents introduced and elaborated on eight criteria relevant for
determining the CV of CBLs (Table 3). All interview partners discussed at least two of the criteria and
the vast majority more than five, while none of them commented on all eight. Almost everyone talked
about “genetics”, “reintroductions”, or “wild population buffer” when assessing the CV of CBLs and
more than half of all interviewees about “safety net population”. At least eight interviewees deliberated
“habitat protection”, “research”, “raising conservation awareness”, and “raising conservation funds” as
assessment criteria. Overall, the interviews revealed that views on (i) threats to wild lions, (ii) desired
conservation outcomes and (iii) criteria used to assess the CV of CBLs showed high levels of

consonance or compatibility across all stakeholder groups.

3.1.2 Conservation value appraisal spectrum

In contrast, the extent to which the interview partners thought that CBLs possess CV was very diverse
and contentious, ranging from “no CV” via “potential” and “limited” to “substantial” CV. Table 3 exhibits
the spectrum of opinions shared during the interviews. (Quote codes Al-H4 in square brackets in
Results refer to exemplified quotes). The emergent theory revealed that people either use
“conservation status uncertainty” or “knowledge ambiguity” to frame their appraisal on the CV-
spectrum.

3.1.3 Conservation status uncertainty

Uncertainty about the future conservation status of lion populations in different regions of Africa
regularly served to argue for or against the benefit of keeping lions in captivity from a conservation
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point of view. Notably, the “safety-net” criterion [C1-C4], the “research” criterion [F1-F4] and the
criterion for “raising conservation awareness” [G1-G4] proved to be subject to uncertainty-based
appraisals, in addition to other examples relating to reintroductions [B3]. Interviewees arguing against
the CV of CBLs mostly alluded to an expectation that conservation efforts will be successful and that
the prolific breeding qualities of lions will stabilise or even increase wild lion populations in the future.
In contrast, positive CV-appraisals were mainly based on the prospect that a growing human
population in Africa will escalate human-induced threats to lions, further diminishing or losing existing
wild lion populations and a corresponding need for ex-situ conservation efforts.

3.1.4 Knowledge ambiguity

Respondents also arrived at different conclusions based on ambiguous knowledge and understanding
inherent to the assessment criteria summarised in Table 3.

Firstly, some respondents mentioned a lack of knowledge of the genetics of CBLs [A2], while others
referred to differing, often unpublished results claiming CBLs either exhibit insufficient, inappropriate or
unexpected genetic diversity [Al, A3, A4]. Furthermore, a vague understanding of what constitutes
“the right” genetics emerged. From a conservation point of view, the spectrum ranged from purist to
pragmatic positions. For purists, it is essential to split lions into separate management units based on
observed local adaptations and only reproduce within those, whereas for pragmatists, all lions can be
mixed. One conservation genetics expert claimed that detailed knowledge of the whole lion genome
would be necessary to understand genetic profiles for maintaining their evolutionary capacity [A2].

Secondly, ambiguous knowledge also characterised the “reintroduction” criterion. A few interviewees
referred to failed attempts of CBL-reintroductions [B1-B3]. In contrast, some stakeholders reported on
successful introduction projects with ongoing research or the development of science-based release
models [B4]. Moreover, differing views were expressed as to whether the existence of other lions in
the release area constitutes a pre-requisite to deciding on the release success in addition to self-
sufficiency, successful breeding and the survival of the progeny of the discharged lions [B1, B3].

Thirdly, in relation to the “habitat protection” criterion, a couple of interviewees contemplated the
ecological functioning of hunting farms and breeding facilities in comparison to other types of land use,
especially livestock and crop farming [D1-D4]. A lack of information about the combined size of CBL-
facilities and their level of ecological functioning became noticeable.

Fourthly, the “wild population buffer” criterion yielded different judgements based on ambiguous
knowledge about market mechanisms and the extent of demand. A few interviewees expressed the
view that the legal bone trade fuels demand and encourages legal and illegal lion hunts, thereby
increasing the pressure on wild lions [E1]. Other respondents argued that the legal trade meets the
demand, thus discouraging poaching and wild lion hunts by acting as a buffer for wild lion populations
[E4]. Along those lines, several interview partners deliberated how the demand for trophy hunts and
lion bones had been met before trade interventions were introduced [E2], while others eluded to an
“infinite” demand due to growing consumer numbers and wealth in Asia [E3].

Lastly, in terms of the “conservation funding” criterion, no clear account was given in what way
conservation funds raised through CBLs would have to be allocated and spent to consistently result in
a positive CV-appraisal of CBLs [H2-H4].

3.2 The CV of CBLs is not about lions, but personal values and worldviews

The inductive research process unveiled that people’s values and worldviews greatly influence how
they refer to uncertainty and ambiguity to substantiate their appraisal for different criteria on the CV-
spectrum for CBLs.

3.2.1 View on breeders/concept of humankind

Data relating to the image of lion breeders uncovered a value iceberg with money-related valuations
being discussed above the surface and core values below (Fig. 2). Three distinctive value-based
patterns became transparent, each with an associated tendency to assess the CV of CBLs either
positively, sceptically or negatively, exemplified by quotes in Table 2. The figure depicts how opposing
values result from vastly different character judgements of lion farmers and attitudes towards them.
Within the positive section, above the surface, the value “money” signifies business acumen and
entrepreneurship [5]. By contrast, money symbolises greed and selfishness for personal enrichment
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within the sceptic and the negative sections [6]. The ostensibly polarised views serve as a breeding

ground for mistrust and escalating emotions [7]. Astonishingly, many interviewees expressed the view
that non-government organisations (NGOs) operating in the field of lion conservation have no interest
to change this situation since the conflict serves as the basis for their fund-raising business model [8].

The core values in the submerged part of the iceberg are less transparent and not part of the overt
debate. Overall, the values within the different sections of the iceberg give rise to distinct breeder
images. These character judgements are transferred to general attitudes towards CBLs and influence
a person’s CV-appraisal. The breeder image and stance towards CBLs in the positive section [9] rests
on an ambition to produce top-quality [10] in combination with a sense of responsibility for animals and
nature [11]. At the other extreme, core values to ensure animal justice and to protect the welfare of
animals [12] characterised a negative sentiment and attitude towards breeders and CBLs [13]. In the
centre, the underlying core values to conserve and enable nature, combined with caution to avoid
irreversible mistakes [14], lead to scepticism towards lion farmers and CBLs [15].

3.2.2 Conservation worldview

The analysis also unveiled the theme “conservation worldview”, showing that interviewees hold
diverging views of the approach conducive to bring about conservation success. The elicited sub-
themes summarised in Fig. 3 suggest that two paradigms are currently relevant in the case of CBLs.
Some interviewees associated with either a “sustainable use” paradigm [16] or with “wilderness
protection” [17], whereas others alluded to the shortfalls of both models resulting in a neither-nor
position [18]. Adopting a “sustainable use” paradigm resulted in more favourable CV-appraisals of
CBLs. In contrast, the “wilderness protection” paradigm promoted the opposite. The perception of
some interviewees that both these paradigms feature serious flaws resulted in scattered CV-
appraisals on the spectrum.

Overall, the emergent theory highlights how human value systems and conservation-related
worldviews influence CV-appraisals of CBLs. The inner frame merely serves as a mechanism to
translate a person’s worldview and values into a CV-appraisal. As a consequence, a CV-framework
based on scientific knowledge will not resolve the conflict. Emotionality, which links strongly to NGO
business models, and which ‘despises’ private profits from wild animal management and breeding,
represents perhaps the biggest barrier to conflict resolution between conservationists and lion farmers.

4 Discussion

Scientists and policymakers have almost exclusively focused on creating more knowledge to resolve
contentious conflict issues in conservation. However, debates turn ever more polarised, while
numerous questions remain unresolved from a scientific viewpoint. Our research demonstrates how
the real-world debate about a complex conservation issue tacitly turns deeply anthropocentric,
revolving around worldviews and personal values in the form of deeply felt beliefs, to substantiate
extreme positions in the dispute. Consequently, scientific knowledge concepts like the CV of CBLs
fade into the background and lions, both wild and captive, suffer from a lack of in-depth discourse. For
example, critical knowledge gaps, highlighted by this study, relate to market mechanisms and demand
for consumptive and non-consumptive lion products and the quantity and quality of land managed by
the CBL-industry and remain unanswered. Furthermore, analysing the genetic composition of the
CBL-population, defining “ideal” genetic profiles and overcoming ambiguity when determining
successful reintroductions could help to gauge the suitability of CBLs to maintain evolutionary potential
and to aid the restoration of extirpated or dimin