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Abstract

Natural history specimens were collected for diverse reasons, but modern, and like-
lyfuture, uses often diverge from why they were collected. For example, specimens
aresometimes integrated into conservation decision-making, where some practi-
tionersclaim that specimens may be necessary or extremely important for conser-
vation ingeneral. This is an overstatement. To correct this, I engage with the cur-
rent literatureon specimen collection to show that while specimens have epistemic
shortcomings,they can be useful for conservation projects depending on the ques-
tions or values ofscientists and conservation decision-makers. This modest approach
acknowledgesthat specimens provide a unique information channel while demar-
cating where andwhen values intercede into conservation planning. In light of the
specimen’s utility forfuture, sometimes unknown, projects, I also make recommen-
dations for modernspecimen collection.

Keywords Natural history collection - Conservation - Historical baseline -
Biological specimens

Introduction

Natural history collections (NHCs) are repositories of diverse information. One
information channel utilized by scientists affiliated with NHCs is collected and pre-
served biological specimens from the recent past, up to several hundred years ago.
These specimens may be complete organisms or consist of plant cuttings, pollen,
organs, bones, gut contents, parasites, or even less complete biological material.!

! This also conceptually includes specimens from small or private collections (Casas-Marce et al. 2012).
However, I am primarily concerned with public collections at natural history museums or other research
institutions.
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Specimens were frequently, though not exclusively, collected to understand biologi-
cal organisms, communities, taxonomy, or speciation, but scientists may use them
for a range of inquiries.

For example, Arizona mountain kingsnake specimens (Lampropeltis pyromelana)
can provide several lines of evidence: that the organisms lived in a specific local-
ity, the extent of divergence, selection, introgression, or drift, their gut contents or
parasites may point towards broad ecological relationships, and organs may harbor
chemicals useful for long-term pollution monitoring. This list, while not exhaustive,
is instructive on the diverse uses of specimens. And while this is merely a hypotheti-
cal case, real-world examples are voluminous. Specimens can provide information
about genetic change in honeybees (Apis mellifera) in the face of significant changes
in landscape use, parasite presence, and pesticides (Cridland et al. 2018; Parejo et al.
2020). Or specimens may provide lines of evidence to help identify disease vectors,
such as deer mice (Peromyscus maniculatus) being a wild reservoir of the Sin Nom-
bre hantavirus in the United States (Childs et al. 1994; Yates et al. 2002; Thompson
et al. 2021). This suggests that museum specimens of diverse taxonomic catego-
ries—yvertebrates, invertebrates, plants, and fungi—provide information to develop
a holistic and historical outlook, which can be useful for many projects, scientific or
otherwise.

For this paper, I will focus primarily on the role of specimens in conservation.
Specimens may be useful for conservation because specimens provide evidence that
practitioners may use to direct conservation goals, such as biodiversity conservation,
by using specimens as a baseline for ecological inferences. For example, genetic
bottlenecks in honeybees facilitated by changes in landscape or pesticide use might
inform what conservation efforts are undertaken.

To explore specimens’ role in conservation, I first outline the epistemological
value of specimens. Following that, I discuss the link between this information and
conservation decision-making. Finally, I suggest ways to reconsider the conserva-
tion value of specimens. Conservation practitioners have divergent values about
what successful conservation looks like, which can inform what role specimens
have in their work. While specimens are not necessary or sufficient for conservation
decision-making, they can provide invaluable information depending on the values
and scientific questions in mind. Rather than seeing cleavage between conservation
practitioners and specimens, I argue that specimens empirically benefit many con-
servation decisions despite their epistemic difficulties. Therefore, I suggest debate
should shift from one between conservation and specimens to one that contextual-
izes epistemic or ethical worries on a case-by-case basis.

2

2 There is controversy on the ethics and utility of collecting specimens, mainly if the aim is for conserva-
tion (Havstad 2019). For the moment, I want to set those concerns to the side, but I will return to them
later in Sects. "Conservation" and "Disagreement". It is sufficient for now to say that killing and preserv-
ing specimens, animals, insects, or otherwise, raises ethical concerns and disagreements.
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Specimens

Specimen collection has long been intertwined with biological inquiry, with wide-
spread collecting tracing through Alexander von Humboldt, Charles Darwin, Alfred
Wallace, and the present day (Funk 2018). Specimens were collected for a variety
of scientific or parochial reasons. A non-exhaustive list includes preservation for
subsequent taxonomic study, morphological examination, understanding speciation,
limited time in a location, goals that scientists cannot realize in the field, aggrega-
tion of information, studying parasites, and the requirement for a type specimen for
species designation. Some of these concerns are pragmatic, while others point to
specific scientific goals and practices. While historically collected for sometimes
narrow scientific reasons, specimens are a source of information for diverse inves-
tigations (Parker 1979; Huber 1998; Funk et al. 2005; Lendemer et al. 2020; Miller
et al. 2020b).

Consider the rock horned lizard (Phrynosoma ditmarsi) and its winding path to
rediscovery (Lowe et al. 1971). There were three specimens at NHCs, but specific
locality information was unknown: it was unclear where the specimens were from,
whether the species still existed, or even if the specimens constituted a new species.
Scrutiny of specimen gut contents allowed cross-comparison of insects, seeds, and
rocks, suggesting a narrowed location for future investigation. Subsequent surveys
of a mountain range in Sonora, Mexico, led to the rediscovery and description of
the species. This was possible because of the interdisciplinary science and informa-
tion that specimens can facilitate. Specimens can provide information that is only
sometimes evident from the outset. The value of the specimens was unclear before
scientists gleaned detailed and novel information. This assessment is only describ-
able in hindsight, which is an interesting epistemological position that specimens
often occupy.

This suggests a cautionary principle in evaluating the epistemological status
of specimens: when preserved properly and with ancillary information, scientists
and practitioners should use care with specimens. It is unclear what future ques-
tions these finite, fragile, and temporally unique resources may provide help with
answering (Bradley et al. 2014). For example, herbaria macroalgae have extended
the historical understanding of marine upwelling over fifty years (Miller et al.
2020a), which differs from what they were initially collected for. This is why
practitioners often say that specimens provide a “snapshot” into past systems that,
in many cases, may be unknown, lost, or changed (Monfils et al. 2017; Schmitt
et al. 2019). Because specimens are a unique epistemic resource that may be irre-
placeable, there are frequent calls for further funding, appreciation of specimen
collections, and ongoing, contemporary collection of new specimens (Miller et al.
2020b; National Academies of Sciences 2021).

However, even with these substantial epistemic values, there are problems. For
example, some specimens in collections are poorly labeled or preserved, limiting
what inferences scientists might draw (Verry et al. 2019). Specimens are often
most useful if it is known where the organism originated. A specimen without rel-
evant accompanying information may be of limited value. Likewise, if identifying
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details are obscured, poorly preserved specimens may have limited epistemologi-
cal value. Certain organisms, for example, are only identifiable with specific ana-
tomical or morphological information. Poor preservation, as well, may damage
genetic information, which circumscribes a specimen’s epistemological standing.
Therefore, specimen value may vary considerably on a case-by-case basis. That
said, as long as acceptable curation practices are followed, specimens are often in
sufficient condition for various investigations.

Another serious concern is the ad hoc nature of many collections (Ponder et al.
2001). Certain organisms or localities may be overrepresented due to institu-
tional practices or researchers’ interests; alternatively, rare, brightly colored, or
unusual organisms may be disproportionately represented (Cooper et al. 2019;
Gotelli et al. 2021). Regardless of the cause, this presents an imbalanced “snap-
shot.” Careful modeling may mitigate this concern, but no solution will dissolve
the issue (c.f. Pyke & Ehrlich 2010). Many specimens were collected to further
particular scientific or parochial goals, so there can be an epistemological mis-
match: specimens were, and are, collected for reasons that diverge from how they
might be used later, which may hinge on unarticulated questions.

The “snapshot” metaphor requires updating. Rather than a fine-grained photo,
the picture is fuzzy; it may still be helpful for specific scientific projects depend-
ing on what information is needed. If exactitude is required, specimens may be
insufficient. However, specimens may still provide essential information because
of other channels’ paucity. Importantly, specimens might be the only empirically
available source; specimens’ inexact nature must be sufficient for some scientific
questions, such as those concerning the past.

The (fuzzy) snapshot provides a reference point or baseline to understand
past organisms and communities, which suggests that epistemological uncer-
tainty is necessarily part of evaluating specimens (Balaguer et al. 2014; Mihoub
et al. 2017). At some point, experts make decisions even in the face of unknowns
(McNellie et al. 2020). Collating data from multiple specimens and available
modern information can help form a holistic picture. The (fuzzy) snapshot is con-
stituted not only by specimens; data can then be integrated with other scientific
knowledge bases—for example, current population sizes, community dynamics,
geological or climatic information, and known range maps—to make inferences
based on knowledge of extant species (Bonebrake et al. 2010). This is not a sure
process, but utilizing multiple information channels helps fill in a picture that will
be more or less sufficient depending on the project. If highly granulated informa-
tion is sought, then specimen data may not suffice. If a coarse-grained analysis is
adequate, specimens provide a place to form an incomplete but valuable baseline.

It seems reasonable to conclude the following. First, specimens provide informa-
tion that can be useful for disparate scientific efforts. Second, specimens offer infor-
mation for many projects if properly preserved, documented, and contextualized.
Finally, even if there are concerns about specimens’ ad hoc nature and fuzzy refer-
ence points, they provide a unique information channel because they are often the
only available information for some scientific questions. Therefore, museum speci-
mens have a role relative to the granularity of the project they are employed in. This
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characterization acknowledges the information specimens provide without overstat-
ing their epistemic value.

Conservation

Conservation planners may use information derived from specimens for varied ques-
tions or projects, which forms a diverse literature (Kress et al. 1998; Drew 2011;
Nualart et al. 2017; Mihoub et al. 2017; Schmitt et al. 2019; Meineke et al. 2019;
Ferguson 2020; Miller et al. 2020b; Nakahama 2021; Gotelli et al. 2021). Scien-
tists may use this information to form a “benchmark” for restoration (Drew 2011), a
“baseline” to study biodiversity change (Miller et al. 2020b), or for “understanding
biodiversity conservation in the future” (Nakahama 2021). Put another way, speci-
mens can be helpful because they provide a (fuzzy) snapshot of a historical system
and its inhabitants if adequately preserved and documented. This information may
be used in the conservation of rare or threatened species (O’Donnell et al. 2017,
Simanonok et al. 2021) or be collated to form a picture of long-term conservation
concerns that incidental or even planned surveys are unsuited to address (Hahn et al.
1993; Schmitt et al. 2019; Nicholson et al. 2020). Specimens can also be used to
integrate the past into contemporary population genomics (Bi et al. 2013; Burrell
et al. 2015). That said, it is unclear if conservation reference points will be as helpful
as climate change continues to alter ecosystems (c.f. Hagerman & Satterfield 2014).
This is because historical reference points might significantly diverge from future
trajectories, making the past not necessarily a clear guide for conservation. Despite
concerns like this, a (fuzzy) snapshot may accommodate many conservation or sci-
entific questions.

A common theme in the conservation and specimen literature is that conserv-
ing ecosystems and organisms can use specimens to inform and direct conservation
actions because the specimens provide a baseline for conservation decision-making.
Some variety of this claim is often present explicitly or implicitly in discussing
specimens and conservation (Drew 2011; Schmitt et al. 2019; Meineke et al. 2019;
Ferguson 2020; Miller et al. 2020b; Rawlence et al. 2021; Nakahama 2021). The
arguments employed are varied, but they express something like this: assessing bio-
diversity loss or change is a complicated project that includes reviewing published
articles, discussions with scientists and experts, on-the-ground surveys, and inter-
disciplinary integration (Kiihl et al. 2020). Unfortunately, many organisms and eco-
systems are data deficient, particularly from a historical perspective, which makes
empirically informed biodiversity conservation difficult. Specimens provide one way
to address the lack of data (Malaney & Cook 2018). Historical baselines informed
by specimens are sometimes argued to be necessary or extremely important to make
conservation decisions on a local and global scale.

However, these claims overstate the relative importance of museum specimens
in conservation decision-making, both practically and conceptually. Remember that
specimens face some epistemological hurdles in framing a reference point: they are
incomplete, may be poorly labeled, are ad hoc, and cannot indicate an entire ecolog-
ical assemblage. While information may be drawn from specimens, conservationists
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should be careful about overselling their value. The (fuzzy) picture can be enhanced
for specific conservation projects (Nicholson et al. 2020), but there is no reason to
assume it will be sufficient in all or most cases.

Furthermore, this framing presupposes that values close to conservation biology
(Soulé 1985; Cardinale et al. 2012) are the correct conservation values. Conserva-
tion biology is a normative scientific enterprise with specific goals, values, and con-
cepts, and it is unclear whether conservation biology’s priorities should be accepted,
either normatively or scientifically (Santana 2014). Conservation biology is one
among several conservation paradigms: game or wildlife management (Organ et al.
2012; Mahoney and Geist 2019), conservation science (Doak et al. 2015; Bennett
et al. 2017), restoration ecology (Clewell & Aronson 2012), forestry (Hays 2007),
and so-called “compassionate conservation” (Wallach et al. 2015) are all unique
conservation perspectives with divergent values. For example, wildlife management
often focuses on particular stakeholder values and voices, primarily associated with
game animals, over other species and conservation concerns. This may be contrasted
with restoration ecology, which is more often focused on restoring particular species
assemblages or ecological functionality. The former paradigm might manage pri-
marily for deer harvest, while the latter might focus more on plant communities and
their ecological properties.”

These conservation paradigms have different normative premises that influence
what should be prioritized for conservation.* Since these paradigms have different
premises, practitioners will integrate specimens into conservation decision-making
differently depending on which paradigm they most agree with and what is possible
given the on-the-ground social and political realities they face: conservation of a
game species differs from the conservation of biodiversity. Because there are dif-
ferent conservation paradigms and attitudes, it is not apparent what role specimens
should play in all conservation decision-making. Two examples will illustrate this.

Consider the Wasatch front in Utah. Side-blotched lizards (Uta stansburiana)
were probably once common in the area hundreds of years ago. For the sake of argu-
ment, assume specimens were collected that documented these organisms. Due to
human development, the valley now, more or less, exists as one extensive novel
ecosystem (Hobbs et al. 2009; Santana 2022). With roads and maple trees instead
of sagebrush, this altered habitat is a poor fit for these once-common reptiles. It is
strange to suggest that lizard specimens existing before widespread habitat modi-
fication indicate how conservation should proceed. Epistemologically, specimens
provide much information. One salient kind of information is about past ecological
communities, which can be integrated into different conservation projects that use

3 These are abbreviated distinctions. I do not want to give the impression of monolithic attitudes within
these fields. However, it is sufficient to say that there are conservation approaches that place different
weight on conserving some features, such as a particular species or ecological state, over others.

4 Overlap of conservation priorities does occur, which I discuss shortly, but it is also important to
acknowledge value differences both inter and intra conservation paradigms. Furthermore, there are other
conservation paradigms I do not mention, but I aim to motivate the point that there are disagreements,
not to index all possible approaches.

@ Springer



The epistemological and conservation value of biological... Page70f14 22

the past as a reference point.” Normatively, it needs to be clarified how that informa-
tion can or should be utilized on a case-by-case basis. Specimens provide knowledge
of what once was, not what shall, should, or can (Backstrom et al. 2018). The (non)
existence of specimens will factor into conservation decision-making differently
depending on the values, laws, and obligations different conservation practitioners
are subject to.

Here’s a more positive example of specimens in conservation. Midget-faded rat-
tlesnakes (Crotalus concolor) are cryptic reptiles native primarily to the Colorado
Plateau in Utah but also present in Arizona, Wyoming, and western Colorado (Feld-
ner et al. 2016). Because they are challenging to locate, there are questions about the
species’ abundance and relative distribution. This is a potential conservation con-
cern for the state wildlife agency, the Utah Division of Wildlife Resources (UDWR),
because if the species were to warrant listing under the endangered species act, it
could disrupt economic and social projects in the state. It is, therefore, a problem
for the agency that the species was listed as SNR in the (2015) Utah Wildlife Action
Plan (294), which means there was not sufficient information to determine whether
the species was at conservation risk or not.® If the species warrants listing, this may
affect funding, social license, or political influence. Therefore, the UDWR is both
prudentially and legally obligated to try and prevent listing, and being caught off
guard because of insufficient information is an institutional problem.

Museum specimens can provide one way to shore up data deficiencies for con-
servation like this (Halm et al. 2022). Recurating and using georeferenced informa-
tion for all the rattlesnake specimens at the Natural History Museum of Utah, cou-
pled with information from other databases like INaturalist, allowed the UDWR to
update Crotalus concolor ranking to S3, which means the species is “vulnerable”
in Utah.” This was possible even with the (fuzzy) snapshot that specimens provide:
many locations where specimens had been collected have not been substantively
changed since collection, which provides a reasonable inference that the species
persists in those localities. Museum specimen information was helpful because the
UDWR was primarily interested in abundance and distribution information, which
specimens are equipped to provide. A question like “To what extent is this species
abundant and distributed across the state?” is partially answerable with specimens.
Furthermore, the question aligns with the values of a state agency, such as prevent-
ing listing. This is still fuzzy and imperfect information that should be supplemented
by surveys, particularly those informed by specimen locality information. However,
the specimens can still help inform and direct the allocation of limited conservation
funding and attention.

5 The lizard specimens can still provide indirect information for conservation, which might still be valu-
able, but it is not necessarily valuable for this particular project or location. I am grateful for an anony-
mous reviewer for emphasizing this point.

% UDWR uses NatureServe (https://www.natureserve.org/), which is a conservation tool to aid communi-
cation between conservation practitioners by using the same standards across conservation areas. “SNR”
means that a species is not ranked at a specific state level, which is often done when there is insufficient
information on the species.

7 See the updated information for Utah listed here (link from March 2023): https://explorer.natureserve.
org/Taxon/ELEMENT_GLOBAL.2.101404/Crotalus_oreganus_concolor.
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These two examples show how specimens might have an unclear value to some
conservation questions but be valuable to others. Background values and the con-
servation questions in mind will frame specimen importance, which is a corrective
from overstating the value of specimens for conservation in general. Pivoting, I turn
to how specimens’ epistemic value can be recognized and used by heterogeneous
practitioners even in the face of value disagreement, which can be substantial con-
cerning specimens and conservation.

Disagreement

Havstad’s (2019) work provides a valuable starting point for considering diver-
gences between conservation practices and specimens. Her discussion is wide-
ranging, but much focuses on the ethics of collecting voucher animal specimens,
which are used, in part, to confirm a species’ existence or presence scientifically.®
This frames different scientists, practitioners, and values at odds with one another,
similar to the framing above with the conservation paradigms. There are often sub-
stantive disagreements about how or why conservation should proceed and whether
scientists should collect or harvest organisms for specimen collections (Miller et al.
2022; Camilo 2022).

In many respects, highlighting disagreement is correct. There are divergent ethi-
cal attitudes toward collecting specimens, and when this debate is ratcheted up with
species near demographic extinction, it becomes even more heated. However, there
are other ways of thinking about this controversy. While there are salient ethical
questions about collecting specimens, this should not necessarily orient philosophi-
cal or practical discussion as it currently does. Those ethical questions should be
considered alongside epistemic dimensions that specimens are uniquely equipped to
provide.

Collecting specimens for contemporary projects can be empirically valuable, but
it misses one of the reasons specimens are so valuable: they are a resource for under-
standing the natural world and framing questions through time. There are exten-
sive collections that span decades or longer with large numbers of specimens that
may receive little attention by conservation or scientific practitioners from a range
of paradigms.” This is a mistake. Setting aside whether it was moral to collect the
organisms in the first place, existing specimens can provide evidence that is often
irreplaceable. Information derived from these specimens may be useful for various
projects depending on what goals are in mind. This information may only contribute
to some projects or practitioners, as noted above with the lizard example. However,
when conservation projects benefit from a historical outlook, broadly construed,
specimens provide an often invaluable source of information.

8 Herbaria and mycology collections do not attract as much discussion in collections-based literature,
and my examples do not focus on them much either. However, they can and do have a significant role for
many conservation projects, particularly restoration ecology (Paton et al. 2020; Albani Rocchetti et al.
2021). These kinds of collections do not typically have the same ethical questions put to them.

9 Personal communications.
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An example will illustrate this. Bullfrogs (Lithobates catesbeianus) often carry
and transmit chytrid fungus (genus Batrachochytrium), which is a pathogen that can
threaten or imperil populations of other amphibians (Daszak et al. 2004; Fisher &
Garner 2020). This fungus is often seen as a pernicious problem because of bull-
frog’s ability to invade many habitats, particularly those disturbed through human
actions, without the fungus necessarily threatening bullfrog populations. Chytrid
may be detected in many ways, such as by sampling extant populations or loca-
tions that harbor bullfrogs or the fungus. However, museum specimens provide a
novel way of detecting when the fungus may have arrived in an area or whether
it is a native species to that collection site (Ghirardhi et al. 2011; Rahman 2020).
Researchers can detect the fungus on preserved amphibian specimens, bullfrogs or
otherwise (e.g., genus Xenopus), which provides a view through time on the patho-
gen’s spread and emergence at novel locations (Weldon et al. 2004).

As mentioned before, there are different values toward conservation. That said,
there are sub-projects that practitioners converge on for various reasons, such as
slowing or eradicating chytrid where possible. As a result, different conservation
paradigms might agree on conserving or restoring threatened amphibian populations
for unique reasons. And if they do, specimens should be part of that conservation
planning.

There are different ways that might happen in practice. One strategy is to try and
eradicate a locally “invasive species,” such as bullfrogs. Eliminating bullfrog popu-
lations due to their contribution to the spread of chytrid raises ethical and ecological
questions, but the reasons for engaging in that conservation action stand to benefit
from a historical outlook that specimens are uniquely positioned to provide. Have
bullfrogs developed chytrid resistance over time? How long have bullfrogs been
present at a location? Have species changed their behavior or reproduction in the
face of chytrid? How are species affected by the presence or absence of bullfrogs?
How long has chytrid been detected in specific locations? Does the appearance of
bullfrogs predict chytrid in adjacent populations? What other ecological effects stem
from chytrid and bullfrogs? These questions may be investigated and answered in
many ways, but an album of (fuzzy) snapshots from specimens provides a unique
evidence line for diverse practitioners or projects. This does not overstate the speci-
men’s relative epistemic value, as what should be done with that information might
still be unclear: extirpation of non-native bullfrogs might be recommended by some,
but so too could alternative strategies that are sensitive to specific values or contexts
that practitioners navigate. Other conservation approaches to chytrid, including non-
intervention with bullfrogs or the fungus, almost certainly benefit from a historical
outlook.

Historically and empirically informed conservation, regardless of background
values, will likely benefit from using existing museum specimens. If a pathogen (or
species, genetic bottleneck, etc.) is detected, that can often provide useful informa-
tion for conservation (c.f. Jensen et al. 2022). Consulting an NHC may only benefit
some conservation projects, but since conservation often is performed with many
unknowns, particularly in terms of historical evidence, it is justifiable to utilize exist-
ing collections in robust and creative ways (c.f. Montgomery et al. 2020). Focusing
primarily on the ethical dimensions of specimen collection is understandable, but
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that debate overshadows overlap in conservation goals and useful ways that speci-
mens may be used.

It is also worth noting that collecting some specimens does not obviously cause
harm (e.g., collecting dead organisms on roads or preserving plant material). Even
if organisms are collected and killed, those effects are often negligible on an eco-
system scale.'” These points do not defuse all objections; there are welfare concerns
in killing many organisms that practitioners should take seriously. The point is that
supporters and objectors to collecting often overstate their relative cases, which does
not acknowledge the instrumental value of at least some limited collecting, deposit-
ing of specimens from other research, and adequately utilizing existing NHCs. No
further bullfrogs need to be harmed to learn much about the species’ contribution to
the spread of chytrid fungus, which might assist global conservation actions.

There may still be concerns about the ethics of continued modern collection.
However, it is worth restating that since historical specimens can help with current
conservation projects, it is a reasonable inference that collecting more specimens
in the present day may be valuable for future, as of yet unknown, projects. When
navigating the ethical and epistemic challenges of modern collection, scientists
and NHCs would do well to think of future uses and target their collection of new
specimens for the future. This recommendation includes best practices for storing
and disseminating information (National Academies of Sciences 2021), but it also
means attending to epistemic and ethical concerns raised in this paper. Collectors
should consider diverse conservation values and perspectives in their work; ideally,
this informs what organisms are taken, why they are collected, and what locations
are sampled for collection. This is not likely to adjudicate all ethical disagreements,
but it will at least make discussions more transparent, particularly as those conversa-
tions interweave expansive conservation values.

Conclusion

Specimens have a place in conservation planning, but only if conservation decision-
makers view the past as affecting current decision-making. With some plans, such
as stocking or propagating game animals or my hypothetical example of repatriat-
ing lizards to a metropolitan area, it is sometimes unclear what that value might
be. This is not to say there is no conceivable value—basic genetics research may
still utilize those specimens—but that there are different contexts and circumstances
that suggest there is no direct conservation utility. However, specimens have a more
apparent role for many other conservation goals, illustrated with the rattlesnakes
or bullfrogs. Rather than seeing specimens and conservation at odds (Miller et al.

10" Some organisms are taken from the wild, killed, and not preserved as publicly accessible specimens
but they still may be used in long-term studies. There are different ethical dimensions to consider for
those kinds of cases, and I do not have the space to discuss them at length. However, organisms killed for
many scientific projects, such as those in ecology, should be preserved to enable public access to infor-
mation and for future researchers to utilize them. I am grateful to an anonymous reviewer for this point.
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2022; Camilo 2022), specimens should be part of many conservation decisions, par-
ticularly when the specimens are epistemically contextualized as (fuzzy) snapshots.

Philosophically, groups simultaneously overstate or understate various proposi-
tions about specimens, which is detrimental to empirically informed conservation. I
have adopted a modest approach in this paper. Updating attitudes on this issue ben-
efits ecological communities people wish to conserve for pluralistic reasons. Speci-
mens should be utilized and contextualized appropriately by practitioners, curators,
conservation decision-makers, and philosophers on a case-by-case basis and with
more explicit reasons on why the past, and the organisms from it, matter for the
future, particularly in cases of modern collecting.'!
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