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Vertebrates of Conservation Concern in the Interior Northwest:
Priorities for Research

Many species oftenestrial vefiebrares have been
studied extensively, while others have received
little research attention. In the past, the degrce to
which a species was studied may have depcnded
on whetherthe species had commodity value (game
or furbearer species, ref'ened to as commodity
spccies), or was thrcatened or endangered (listed
under the U.S. Endangered Species Act, refered
to as TE species). However, few studies have for
mally documented such pattems. In one study,
broad-scale infonnation on habjtat requirements
of 20 vertebrate species in ldaho was adequate
tbr modeling the needs ofmost game species. but
inadequate for modeling the needs ofmany other
species of interest (Karl er al. I 999).

Within this broadgroup. commodity status (CS)
and TE species deserve rcsearch attention. How-
ever, many species ofconservation concem (spe-
cies with rare or declining habitats orpopulations)
are neither CS nor TE species, and thus may not
be studied extensively. For example, birds and

mammals receive more attention than amphib
ians and reptiles in the listing and recovery pro-
cess under the U.S. Endangered Species Act. and
as a rcsult. the warm-blooded vertebrates attract
more research interest (Tear et al. 1995). This
presents a quandary for conservation planningl
managers may know which species desen'e con-
rer r  a l ion  [ocu . .  bu t  k rou  ledge o f  rhe i r  enr  i ron-
mental requirements and response to management
may be lacking. owing to a dearth of research.

In this essay, we identify terrestrial veftebrates
ofconservation concem in *re lnte.ior Nol1hwest.
and present results of a literaturc search used to
rndex the degree of research conducted on these
species, based on their status as CS, TE. or nei-
ther CS nor TE. Our purpose in conducting the
analysis was to document research priorities of
the past, and in the process. provide insight about
species of conservation concem that have bcen
under-studied and deserve increased attention in
future studies.
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ldentifying Species ol Conservation
Concern

We identified terrcstrial veftebrates of conseNa
tion concem from two comprehensive landscape
studies (Lehmkuhl et al. 1997, Wisdom et al. 2000)
conducted recently on such species in the I[te-
rior Columbia Basin and adjacent portions of the
Klamath and northem Great Basins in the Inte-
rior Northwest (ref'erred to as Basin). The Basin
includes all areas drained by the Columbia River
east of the Cascade Mountains i[ Washington,
Oregon. Idaho, Montana, andWyoming; the Kla-
math and Great Basins in Oregon; and small por-
tions of the northem Great Basin in Nevada and
Utah (see Figure 1, Wisdom et al. 2002). The 58
million ha Basin encompasses a vast area of the
Interior Northwcst. and thus provides an oppor-
tunity to identify a comprehensive suite of spe-
(ie\ ol \un\ervation concem rcro\\ l major re-
gion of the westem United States.

We specifically identif icd 218 species tiom
Lehmtuhl et al. (1997) and Wisdom et al. (2000)
as a comprehensive suite ofterrestrial vertebrates
whose habitats or populations are rare or declin-
ing in the Basin (Appendix). This l ist included
all species identified by Wisdom et al. (2000),
and all but I I species identified by Lehmkuhl et
al. (1997). We dropped these ll species because

further review indicated that ranges ofthese spe-
cies have little or no overlap with the Basin.

Identifying the 21 8 species as a comprehen-
sive set of species of conservation concern ap-
peared most appropriate because Lehmkuhl et al.
(1997) and Wisdom et al. (2000) used diverse
criteria to identify all potential species with rare
or declining populations or habitats. That is, a
variety ofevidence was used to identify such spe-
cles. evenwhen available empirical data were lim-
ited but suggested a high probability of rarity or
decline. Consequently, the l ist of 218 is l ikely to
include most or all terestrial vertebrates with rare
or declining habitats or populations in the Basin.
No l  c i l  .pcc ie .  iden t i f ied  under  se lcc r ion  c r i re r ia
necessrily have rare ordeclining habitats or popu-
lations, only that the available evidence suggested
a high probability ofrarity or decline (Lehnkuhl
et al. 1997, Widsom et al. 2000).

The list of 218 species was composed of 10
amphibians, l5l birds, 42 mammals, and l5 rep-
ti les (Appendix). Birds made up the highest per-
centage (69%) ofspecies, tbllowed by mammals
( 19%). reptiles (77o), and amphibians (5 o/e). These
perceltages were similar to the percentages of
species in each vertebrate class in the Basin that
were not of conservation concem. That is, of the
329 species of terrestrial vertebrates in the Basin
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Figurc 1. Mean cilalions per species in each management cacgor) and venebrale class for l8? species ofconservation concem
identificd for the lnterior Columbia Basin and adjacent po ions oflhe Klamath Basin and northcm Crear Basin in rhe
wcsGm Uniied States. NuDrbers of rpecies in each management category and venebralc class are shown above each
bar
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not identif ied as bcing of conservatron concem.
birds conrposed the highest percentage (647.),
fbllowed bv mamnr ds (27cl.), amphibians (57c),
and repti les (r1%) (Marcot et al. 1997).

Assessing Research Priorities

Our ultimate goal was to understand thc implica-
tions of dit]ercnt categories of managemcnt on
the degree to which studies havc been conducted
on the spccies of conseryation concem. Consc-
quently. we analyzcd 187 of the218 species(Ap
pendix) in two steps: (1) by assigning each spe-
cres to a unlque management categorv that reflected
special managemcnt status versus no special
nanagement status: (2) by conducting a litera-
ture search on cach species and suntmarizing the
results by managemel'lt category and vertcbrate
class.

The 187 species included those init ially se-
Iected by Wisdom et al. (2000). based on results
lion Lehr.nkuhl et al. (1997) and peer review These
187 species were considered by Wisdom et al.
(2001) to have a substantially higher probabil iry
,  r t ' r r re  r  dec  l in  ing  hrh i l i r t \  o l  popu la t  ion . .  \ ' om
pared to the larger set of2l8 specics. Consequendy.
these I 87 species appeared most suitable lor our
assessncnt ofresearch pdorities. The criteria uscd
to establish and rcfine this l ist werc based on
Wisdom et al. (2000).

We assigned each of the 187 species to one of
three managemcnt categories: (l) CS, (2) TE. or
(3) ncither CS nol TE (Appendix). CS species
were defined as game or furbearcr species har-
vested under requireneDt of hunting or trapping
Iicense by state agencies. TE species were desig-
nated as threatcned or endangered under the U.S.
Endangered Species Act (ESA). All orher spe-
cles were chiiraoterized as being neither CS nor
TE species.

In a few cases. the managenlent catggory of a
species had changed over time. [n these cases.
rvc placed species in the category in which they
were historically managed during the latter pafl
of the 20th Century, corresponding to the time
period over which most research was conducted
and published. An cxarnple is Canada lynx (L1,irx
conodensis). listed in 2000 as t'ederally threat-
ened in the continental United Sta|cs but histod
cally managed as a furbearer Consequently, we
assigned lynx to the CS categorv because most
research was conducted while the species had

commodity status. Moreover. lynx remains a CS
species outside the contincntal United States. where
most research on the species has occurred. An-
other example is peregrine falcon (Falco
peregrinus), a spectcs historically listed as threar
ened but recently delisted under ESA. Conse
quently, we assigned peregrinc falcon to the TE
category (Appendix).

Adllrittedly, our system of categorizing spe-
cies could havc been refined with more catego-
ries, such as proposed or candidate species under
ESA. ol statclevel designations ofsensitive, threat-
ened, or endangeled. We explored the use of an
increascd number of categories, but this resulted
in small sample sizes per cltegory, with some
categories containing as f-ew as one species. Thesc
extremely lo!l, sample sizes, and highly variable
sample sizes across categories, did not appear
suflicient to obtain robust indices of the degree
to which studies havc been conducted on species
1n each category.

We searched 1br literature on the 187 species
during 1997 at the University of Monrana,
Missoula, using all databases available at its li-
brary. We used a variety of key words to ensure
that we found literature related to habitat and
population status and tends, potential limiting
factors, and environmental requirements. Our
search was not exhaustivc but instead was designed
to flnd literature pertinent to conseryation and
management ofeach species. Our search included
literature from research conducted both within
and outside the Basin.

We summarized results ofthe literature search
in three ways: (1) by management category; (2)
by vertebrate class, and (3) by all combinations
ol management category and vertebrate class. For
eaoh summary, we calculated the mean number
of citations per species.

Research is Biased by Management
Category and Vertebrate Class

Of the 187 species for which we conducted a lit
eraturc search, a large majority (75clo) was nei-
ther CS nor TE, with a substantially smaller per-
centage in CS (21%) and TE (47o) categodes. By
contrast, mean citations per species was highest
fbr TE species (i = 59.9), intermediate for CS
species (i =,+0.3). and lowest forspecies that were
neither CS nor TE (i = 20.3). By vertebrate class,
h i rds  h rd  thc  h ighesr  mean c i ta r ion .  pcr .peL. ie .
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(i = 29.2). tbllowed by mammals (x = 22.3), am-
phibians (x = l7.3), and repti les (i = 12.2).

Notably, all TE and CS species wcrc birds or
mammals (Figure l). By contrast, reptile and anl-
phibian species, all of which lacked special status,
had the t$,o lowest mean citations (Figure l).

Thcsc results confinl that the maj ority of ver-
lcbrates of conser-r''ation concern in the Interior
Nofih$'est have received litlle attcntion froln re
sealch compared to those with CS or TE dcsig-
nations. This pattcm was particularly evident for
amphibians. nammals, and repti les that $ere
neither CS nor TE spccies. These vertebrates av-
eraged <17 citations per species, lowest among
all combinations of management category and
rer tehru le  r ' lus .  r  f igurL  l  r .  B)  (on l ras l .  mern  c i
tations per species for TE birds (61) and nram-
rnals (59) represented a thrcc- to four-tbld differ
ence over species that were neither CS nor TE.
Further disparities werc cvidcnl from results for'
CS species olbirds and man.rmals: mean citations
per species for these vertebrates was ,15 and 23. a
lerel intermediate te thc cxtrcmes ofTE species
versus those without CS or TE status.

Interestingly. a bias lavoring rcscarch on birds
wns cvidcnl when TE species were not consid-
cled. CS birds had the highest mean citations pcr
species anrong all combinations of management
category and ve{ebrate class exceptTE birds and
m,rnnr r l .  { l - igure  l r .  Moreorer .  me i l r  \ ' i t J l i r \n :
per species lbr birds that were neither CS nor TE
were equivalent to that tbr CS marnmals, andhigher
than that fbr amphibians. mammals. and reptiles
lh l l  uerc  ne i ther  CS ror  T t  \nc i i c : .

Are New Research Priorities Needed?

Our results provide compcll ing evidence that re
search on species u,ith special management sta-
tus is heavily tavored over rescarch on species of
consefvation concern that lack special status. ln
particular, researchers havc given relatively little
attention to specics until they become threatened
or endangered, which may be a function of the
availability of reserrch funds. That is. research
on a given spccies nay not receive funding unti l
the species is petitioncd or listed as threatened or
cndrnge led .  T l  th is  sccnr r io  i \  l rue .  i l  re f re .un l \
a highly inefficient way to rcscarch and manage
spccics and their habitats, in contrast to an ap-
proach that attenpts to address all specics ofcon-
seln'ation concern more equitably. Wilhout studies

conducted belbre a species might bc l istcd under
ESA, the knowlcdge required to identify threats,
cnact appropriate conserr'ation measures, and avoid
the Iisting process is fbregone. Clcarly, a diflcr-
ent approach is needed to addrcss the obvious and
substantial rcscarch inequities among species of
corservation concern if knowlcdgc is to be gen-
erated for elTicicnt, preemptive managenent.

We believe ourresultscould be used as tr fiamc-
work to dcvclop new priorities for research on
such species in the Intedor Nofihwest. Species
of consgr\'lrtion concern that have receivcd littlc
research attention in the past could be identified
as having high priority for future stLrdics. For cx-
ample. Iists of these species are availlble from a
variety of private, state. and fedcral sourccs. and
could be used in combination with ourlist to guide
the development of new priorities. Species that
occur consistently among such lists. and that lack
special management status, would be compelling
candidates lbr increased research ernphasis.

A fundamental question about any new re-
search priorities. in our \iew. is how $,ell the ne$
priorit ies mitigate past rcsearch inequities. We
contend that novcl designs for research on spe
cies of conservation concern must be developed
by scientists and supported by managers to ad-
dress past inequities. While most research has
focused on single orfew species (Karl et al. 1999).
community-level studies are urgently nccdcd to
efficiently address the collective knowlcdgc gaps
among all species ofconservation concem. espe-
cialll, across large landscapes such as the Basin.
In an example in this issue, Wisdom et al. (2002)
characterized a comprehensive network of hrbi-
tats tbr,14 species ofconservation conccm in thc
Interior Northwest. based on estimates olhabitat
abundance, quality. resil icncy. and connectivity
derived from prior landscape research (Wisdom
et al. 2000, Hann et al. 2002). Such holistic re-
search and consen'ation designs are needed to deal
efficiently with the Jarge number of spccics that
desen'e conservation attention (Noss and
Cooperider 199.1).

Although we advocate the development ofnew
research priorities. we acknowlcdge thal research
on TE spccics is necessarily a high pdority. That
research. however. should not come atthe expense
of igno ng other species of concern whose eco-
logical status may be iust as compelling fronr a
conservation view. Unfortunately, the listing and
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recovery process under ESA is conlbunded by
political, social, and economic considerations (Tcar
et al. l995). r,hich impcde the use ofthis process
as an ecological guide 1br setting research priori-
ties. Consequently. we believe that more objec-
tivl]. ecological criteria are needed to develop new
research priorities, in concert with use of exist
ing processes such as those under ESA.

Professional societies in the ecological and
conseNation scienccs are uniquely positioned to
take the lead in establishing new research priori-
ties. As indepcndent, credible voices of science,
the colleotive views of professional societies re-
garding appropdate research priorities for spe-
cies ofconscrvation concern could have substan-
tial inlluence on funding decisions. Forexample,
if a consortiun of prot'essional societies identi-
fied and published a suggested sct of research
priorities and designs 1or such species, the results
could be used by a vadety ofpdvate, local, state,
and federal entities that lirndresearch. While pro-
fessional societies cannot make policy decisions
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