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Abstract In a companion paper (Beier et al. 2006) we 1dent1ﬁed 2 sets of unreliable
mferences that may compromlse efforts to conserve the Florlda panther (Puma concolor

coryz) In splte of serrous ﬂaws in methodology and mterpretatron these unrehable

conclusrons have appeared in promment peer—refereed screntlﬁc Joumals and have been

repeatedly cited and mis-cited in support of panther conservation. Future editors and

referees may reduce these errors. by 1ns1stmg on adherence to an Introduction, Methods,

- ~Results and Dlscussron (IMR;AD) format checkmg nnprobable assertlons attributed to
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earlier papers; and refusing to allow scientiﬁc inference in publication formats not subject

~ to seientlﬁc peet review (e.g., editonals) We urge conservatlon biologlsts to view science

as an adaptlve process and to use the method of multlple workmg hypotheses (Chamberlin
1890) that are now a central feature of adaptive resource management (Walters 1986,
Williams et al. 2002). ‘We advocate a workshop approach similar to that used for analysis

of data for northem spotted owl (Strzx occzdentalzs, Anderson et al 1999) to deal with

‘ksmentific disagreement where, as in the case wrth panthers, stakeholders have entrenched
~ points of view. Fmally, we recommend the creation of an mdependent Scientific Steering
. Committee to address long-tenn issues of fvutur'ereseareh and monitoring of Florida

‘, panthers - | | H

‘Key words endangered spemes, Flonda penther multipie workmg hypotheses peer-

© review, Puma concolor, recovery plans.

Wlldhfe blologlsts view themselves as the appropnate experts ‘who dec131on makers

: should consult on matters of wﬂdhfe conservation and management The extent to which

such advice is reliable, and thus useful‘for decision making rests, in turn, on the degree to

rwhich the advice is based on principies of good science (Mnrphy and Noon 1991, Nudds

' and Momson 1991) lee these authors and others (e g Romesburg 1981, Nichols 1991,

Slnclair 1991) we conSIdcr sc1ence to be a process for rehable (and thus repeatable)
inquiry and not merely an accumulatlo_n of_ facts. Thus, conclusions that are not supported
by good science at-e unreliable, even if th_eyicannot-be_ reﬁited and might eventually be
supported i

In the Endangered Spemes Act of 1973 (ESA 16 US Code 1531 1544), the prmcipal
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legal mechanism for endangered speeies recovery in the United States, scientific evidence

is requlred for listing demsmns (Sectlon 4), de51gnat10n of critical habitat (Section 4), and

blologlcal assessments of the unpacts of proposed pI'O_]CCtS (Secnon 7. In addition to these o

:exp_hortreferences to _smence,f theAESA elejarly 1ntended that scientific information and

, scientiﬁedpproé.ches be,applied to managernent of Iisted SpecieS;:This intent is apparent

from ESA’s requlrements for many scientific actwmes, 1nc1ud1ng repomng to Congress on

the status of each llsted spec1es every 2 years (Secuon 4 f) momtonng recovered species

for. 5 years (Sectlon 4-g) usmg objective, measurable cntena to remove spec1es from the

list (Sectlon 4 f), determmmg whether proposed actlons Would jeopardlze or otherwise

adversely affect a listed species (Section 7-a); reasonablevand prudent mitigation and

enhancement measures. for such prq; ects (Secuon 7-g) quantlfymg the 1mpact likely to

result from a permlt to take md1v1dual,s of llsted spec1es (Sectlon 10-a), minimizing and

mltrgatmg the 1mpacts of any takmg of llsted specres to the maximum extent possible

(Section 10-a), and prohlbmng actlons that would apprec1ably reduce the likelihood of

Vsur\flval and recovery of hsted spemes in the wﬂd (Sectlon 10-a) Fmally, the Act

,authonzes the U S FlSh and Wlldhfe Semce (USFWS) to procure the. services of qualified |
'persons (typlcally sc1entlsts) to help develop and 1mplement recovery plans (Section 4-f).

- To encourage quahﬁed persons to serve on re'covery —teams the ESA explicitly exempts
them from the requlrements of the Federal Adwsory Commlttee Act. In 1994, the federal

,agencres mandated mdependent peer-revrew of proposed hstmg decmons and draft

recovery plans (U SFWS and Natxonal Manne Frshenes Semce Federal Register, July 1

1994)

'~ In a companion paper (Beier et al. 2006) we‘ identify 2 sets of unreliable inferences that
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may compromtse efforts to conserve the endangered Florida panther In this paper, we

1dent1fy several ways that these mferences were pubhshed w1th the result that science was
not effectively used for panthers. Our obj ectives are to; ‘(1) suggest improvements to the
peer-review process to reduce the riSk of publishing unreliable inferences, (2) emphasize

the 1mportance of evaluatmg multlple workmg hypotheses rather than using research to
. by A r?e:x S I

‘conﬁrm favored hypotheses (3) recommend an approach for analyzmg data to support

conservation in an objective atmosphere devoid of the entrenched, personalized posrttons ‘

of stakeholders and (4) advocate engaging independent scientists in recovery activities

between reoovery plan rev1srons so that smenttﬁe 1ssues and controversres are promptly

addressed and recovery actlons are raprdly adapted to new: knowledge

FOUR PATHS TO PUBLISHING UNRELIABLE INFERENCES — AND HOW

' PEER-REVIEW CAN RESPOND TO THEM "

Two sets of unrehable 1nferences about panthers (Beler et al 2006) made it through the

,Apeer—revrew process via several routes (Table 1) Although authors bear the hrghest level of .

respon31brlrty for these inferences, it is useful to ask how the peer-revrew process could -

- help. reduce the prevalence of these unforttmate events We belleve that the ﬁrst 3 types of
problems typtca.lly are not what edrtors and referees 1ook for therefore they deserve

mcreased attentlon In contrast referees usually detect mappropnate methods or mferences

within an otherwise well-constructed paper.
. Incorrectly Attributing Inj%rences, to an Earliér Paper. -—In several instances,

prevrous work was mappropnately crted as the authortty for assertlons rnade in later papers

'(Table 1, see also Beler et al 2006) ThlS sort of unrellable mference is the primary

responsxbrhty of the authors because edltors and referees cannot be expected to read each
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cited work to determine if it was accurately interpreted. In these examples, referees

_ probably assumed that the authors would not mlsmterpret therr own work, and thus they

. ,were partlcularly unhkely to uncover the mlsattnbutxon

It is equally Inappropnate to crte as fact clarms made in edltonals essays, or other non-
ngorous sources (Table 1) The problem is particula;rly 1n51d10us when the original

inference appeared as an edltonal note in a peer-refereed Joumal In such cases, a referee

, .probably would net detect the problem because the cntxy in the L1terature Cited section is

.1nd1st1ngurshable from the c1tatron for a peer-refereed paper A subtler problem arises in

citing inferences found in agency research reports,» web sites mamtamed by researchers, or

news stbrieS“ Although many of these inferences 'are reli“able SOnie of them use

‘mapproprtate methods descnbe methods or results in msufﬁclent detall to evaluate

rehablhty of subsequent mferences or fatl to drscuss dtscrepancres with previous work.

Authors consrdenng whether to cite such works have a spec1al respons1b1hty to evaluate

, these issues and provldc approprlate caveats if the paper 1s ctted

Mlsattnbutlon, especrally when repeated m several papers can make an unreliable
mference become accepted as fact ina way that snowballs over tlme and is resistant to
counter»evrdence. Clearly, the best way to reduce the risk of these events is for authors to

scrupulously ensure that—they accuratelyaud honestly rep'ort inferehces of earlier papers:

: ,But we belleve referees can help Although they cannot check all mferences attributed to

prewous llterature referees should make 1t a “habit to vertfy the I or 2 most 1mprobable

attnbutlons to prev1ous 11terature For example we. beheve that a referee familiar with

‘ studles of large mammal habltat use and movements would have con51dered improbable

the Maehr and Deason (2002) assemon (attnbuted to Maehr and Cox 1995) that panthers
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are reluctant toﬂvc‘ross 90 ’m'of non-forested habit_at.
2. Presenting Inferences within Pdpers Not Subject fo Rigorous Peer Review.—

Several papers with unreliable inferences (Table 1) either did not-appear in peer-refereed

Joumals or 1f they d1d d1d not adhere to the standard IMRAD format (Day 1998) The

: srmple logic of IMRAD has endured and become dommant because it helps “the author

orgamze and write the manuscript, and provides an easy road map for editors, referees, and
ultimately readers to follow” in evaluating and reading the paper (Day 1998:7).

We urge authors to resist the urge to make scientiﬁc mferences outside of the system of

. rigorous peer-revrew Once published such unrehable lnferences can be 1ntentionally or

unmtentionally abused. Referees and editors of Journals of record can reduce this problem
by being alert to attempts to insert scienn'ﬁc analyses-and .inferences into editorials, book

rev1ews, and essays (however all orlglnal syntheses such as book chapters should be peer-

'refereed) Such articles can and should be freewheehng and free of the IMRAD

straightjacket;'conversely, we must keep these llterary forms free of the analyses and

: inferences that belong in peer-refereed, IMRAD papers

3 Presentzng Inferences m the Dzscusszon Sectzort wzthout CorreSpondmg
Objectzves Methods and Results —In a conventional IMRAD paper the discussion makes
inferences from empirical results, which in turn yvere _produced by 'clearly descnbed
methods motivated by stated objectives. In contrast, a k_ey paper.on habitat use by panthers
presented inferences in the discussron section that b.(;)re:no" ohvious connection to the
objectiyes;-methods,.and resultspresent_'ed ¢'a:1i¢r'ii1l .the.hpaper (’fable 1). This made it

difficult for readers to critically evaluate whether the inference had strong, empirical
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‘Those involved in the peer rev1ew process can help reduce the pretralence of this
problem in the lrterature Flrst edrtors should mslst that results be presented separately
from drscussron Second edrtors and referees must look for tlght correspondence between
obj‘ectrves methods, results and dlscussmn topics. A’ screntlﬁc paper should contain no

method that is not related toa clearly stated Obj ectlve each result should correspond toa

rclearly descrlbed method and each mference should relate to prevrously stated results.

Authors referees, readers and conservatron science are - 111 served by. the lack of such tight

‘correspondence The IMRAD format helps autho’rs 'and referees notice when the authors

leap to an mterpretatlon of results mthout ﬁrst statmg an objectrve to ‘make this sort of

;1nference then descnbrng the analytlc methods and then presentmg the unvarnished

results from whlch the 1nference can then be made

One useful practlce is for the referee to make a prehmmary assessment of whether a

'paper should be pubhshed based solely on a careful readmg of the Introduction and

B ‘.Methods sectrons (Armstrong 1997) If the paper has not ra.tsed 1mportant quiestions and

descrrbed appropnate methods for each questron in these mmal secnons, rejection or major

- revision will be requlred If the objectrves are 1mportant and the methods are clear and
: appropnate the results (even 1f statlstlcally non—srgmﬁcant) should be at least potentrally

‘pubhshable ’Hus mental exerc1se wﬂl also sensrtlze the referee to upcommg results or

mferences for whlch no proper groundwork was developed in the first part of the paper.

4. Flawed Merhods or Injérences ina Paper Free of the Defecrs Listed Above.—

Some papers we, revrewed that were free of the defects already mentloned nevertheless

* contained techmcal ﬂaws m methods that lead to erroneous mferences (Table 1). Although

referees are generally alert to thls type problem edrtors can help reduce such flaws by
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asking referees not to make decisions on acceptance or rejection but rather to see their role

- as makmg each paper as ngorous and rehable as possuble (Armstrcng 1997). If referees

envrsion the1r names as co-authors on the. paper, they would want to tell thelr colleagues

‘how to make the paper as bullet—proof as p0331ble leemse, referees would want to delete :
or qualify 1nferences that they would not want assomated w1th their own scientific

reputatlons By clearly statmg'majorconcems as changesneeded to make the paper

rehable and publlshable the referees wrll stlll prov1de edm)rs the mformatlon they need. At -

the same tlme referees w1ll be encouraged to adopt a constructrve tone in thelr review and

will tend to focus on critical issues releted to screntrﬁc rehablllty. F mally, because authors

‘ would perceive referees as allies rather than barriers to publication the referees should feel
less need for anonymlty, a necessary condltlon for w1despread acceptance of open review

‘(next sectlon)

Because of the specialized nature of some disciplines in conservation and management,

referees often cannot evaluate Whether :certain me‘thods are appropriate or whether the - -

: correspondmg results are clearly presented and properly 1nterpreted In these cases, the

'referee should make a clear demand that someone w1th the appropnate expemse review the ;

'paper

HOW EDITORS CAN EN COURAGE BETTER PEER REVIEW

Greater Recogmtzon and Accountabzb{y for Peer-revzewmg —Many of our

recommendatlons eall for mcreased effort on the part of referees and edltors, most of

whom are already overworked, and all of whom are under-rewarded for their labors.

Although serving as an editor may bring prestige and can help scientists in promotion

decisions, we think that .r_eferee are motiyated malnly by love.o'f science and a desire for
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management and conservation dec1sxons to. be based on sound science. We are fortunate -

that these momfes have prov1ded a peer-rewew system that works as well as it does. Good |
referees are people whose habit of striving for quality ‘in their own work leads them to
unselﬁshly help others do s0.

We suggest 2 ways thax jour \,,intensif»y their already-

laudable efforts First, eogmzant of the noble motlves of referees eciltors must show

referees that their effort has produced more reliable science. ‘Whenever the referee has

ralsed mgmﬁeant concerns about a paper, the edltor should send the revised manuscript to -

,the referees S0 they ean evaluate whether the authors addressed those concems or provided

convmcmg eounter-arguments In our expenence as referees for Joumals we have been

provided the opportumty to rev1ew the resubmltted manusenpts in <50% of the cases in

whlch we ralsed major concems about the quahty of the mferences In some cases, we

v;have seen papers pllbllshed in a form that dld net adclress what we had seen as fatal ﬂaws

durmg our reviews. Although the edltor may have had good reason to set aside the .

referee s concern, 1gnor1ng the referee in this  way is the surest way to deflate the

enthu31asm of someone motlvated by love of reliable selenuﬁc mferenee

Seeond joumals can 1ncrease reeogmtlon for referees and assagmng editors — and make
them more accountable by pubhshmg theu' names w1th each publlshed paper. Although
this would eliminate referee anonymity, this may be acceptahle if the process were
explained to the referees at .the outset and applied onlywto oa‘pers that are eventuelly
aceepted We. suggest hstlng these names on a separate hne near the begmmng or end of

the paper rather than buried in the Acknowledgments seetlon Although such recognition

" is small, the referee’s contribution would be noted by readers working in closely-related
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' ﬁelds and thus Would add to the referees 'S stature among colleagues The only recognition

offered by Joumals today (a l1st on the back pages of the la.st issue of the year) is nearly

mwsrble to prmt subscrxbers and unseen by those who obtain paper or ele ctronic reprints.
Publishing names of referees ‘may motivate them to av‘md quick and careless reviews. A

referee whose name appears on the paper wrll feel responsxble for its quallty and will see

‘h1$ or her role as an ally to the authors by trymg to make the paper as pubhshable and

ngorous as possﬁ)le We further encourage Journals 10 carefully oonsrder ~ perhaps on an

experlmental basis at first — movmg toa system-m whrchfreferees are required to sign their

r reports Godlee (2002) suggested such systems result in hlgher quallty, more constructive

Teviews wrth no adVerse effeets such as rulned careers or physwal attacks on referees. By

makmg the best rev1ews accessrble Joumals can also let graduate students and other

_ potential new referees learn from the best of thelr colleagues

- Journal Responszbzlzty to Ser the Record Strazght ---—Joumals shouid create

g procedures to. mform the: screntlﬁc commmuty about major errors in the papers they

publrsh Pubhshmg corri genda in a Iater issue is a rather anefnic eﬁ'ort that does not reduce

the prevalence with which discredited studies are favor'ably, cited (Pfeiffer and Snodgrass

- 1990). Because rhany papers are now aoéesSed\iia'the publisher’s web page, the on-line

‘versiion of journals shouldv provide prominent links to commentaries, retractions, and

corrections of each paper The on-line journal Ecology\ and Soéz‘ety has had such a format

for 8 years; perusal of their websrte demonstrates that thls does not provoke a flood of

; needless comments (see for example Kerkhoff et al 2000 “‘Marmorek. and Peters 2001).

Journals should also eonsrder allowlng referees to add cornments to the on-lme articles,

| mdrcatmg whether' authors had satlsﬁed the ref‘e‘rees request's for major changes to the




234

235

o236

237

| '2378

239

240

om
o
a4

245

o ‘:7246

C 247

s e
249

’ 250 | ‘.

251

. 252
253

254

255

256

r ;CVOT.IAIQY, " - ‘“‘f v S O 11

original submission.
: Scienée as an Adaptiv‘e Proce'ss . As we indicate in Beier et al. (2006), we

emphatrcally do not argue that the concluswns reached m the panther Ilterature are wrong.

‘Indeed, we' acknowledge that these conclusmns may ultlmately be supported by evidence.- .

We do contend that the process by whlch many of these conclusrons were reached was

ﬂawed (Table 1). Furthermore we note that somestudles that criticize these conclusions

.may themselves be serrously ﬂawed However such ﬂaws in other studies would in no

way validate unsupported eonclusrons about panther blology (Table 1)

Regardless of who is ultrmately right, managers usually must make decisions based

on the quantlty and quahty of the science they have -now. We argue in the next section that
scrence would be best served by an approach based on multlple altematlve hypotheses
‘mtegrated into formal adaptlve management (Walters 1986 erhams et al. 2002). ThlS

, approach provides a formal mechanism for decision making when knowledge is

hnperfect—-—as it always will be%u&m ineremental ~'im'prox're'rneh’ts in knowledge (and

therefore declston makmg) occu.mng via adaptlve feedbaek from momtonng and research

" THE IMPORTANCE OF MULTIPLE WORKING‘ HYPOTHESES IN RESEARCH |

More than a century ago Cha;mberhn (1 890) warned against becoming too attached to a

favored hypothesrs and advocated an altematlve method based on multiple working

, hypotheses Slmtlarly, Platt (1964) champloned statlstlcal testmg of multiple working

hypotheses asa path to’ strong mference in blologrcal scrences There are many exa_mples '
of the method of multiple working hypotheses in ecology, including studles of factors
govermng barnacle dlst_rlbu,tlon in the 1ntert1dal z‘orle (eronretal. 1999}, wetland loss in

the northern Gulﬁfﬂof Mexieo,ﬁ(’_l"umer 1997), and the phylogenetic origin of a metazoan
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taxon (Collins 1998). Recent analyses have advocated or used multiple working

hypotheses in management contexts, iucluding evalueting the success of restoration

: expenments (Mlchener 1997), assessment of salmon stocks in Snake River basin

(Mannorek and Peters 2001) and the issuance of take perrmts (perrmts from USFWS

A vallowmg act1v1t1es that harm a hsted speCIes) under the Endangered Specxes Act
'(Smallwood etal. 1999).Ina partlcularly lucid example Sinclair et al. (2000) summarize a

: .decade of expenments and observatlons that evaluate the level of support for 27

hypotheses about trophlc mteracnons ina boreal ecosystem The many studies summanzed

*by Smclalr et al (2000) embody an approach that was markedly dlfferent than the series of -

publications that re-asserted the tmportance of forests to Florida panthers in increasingly

; strong language over time w1thout new data or analyses -

ln contrast to the studies crted above, many works we cntrcnzed (Table 1, Beieretal. -

’2I006) seem to us to have in commcn the premature acceptance of stngle hypotheses If
 true, this phenomenon may have retarded advances in scxentlﬁc conservation of Florida
panthers Early research on panthers dld suggest that panthers preferred forests to open
habitats (e. g, Belden et al 1988 Maehr et al 19910) At about the same time, Roelke

‘(1990) speculated that there could be a geographxc health clme m panthers with body

weight and physical condition declining and merciiry contamination increasing from north-
to south. This corresponded with a north—south decrease in the importance of deer as prey,

decrease in. forest cover, and mcrease m the genettc contnbutlcn of South Amerlcan pumas

"(O Bnen et al 1990) The geographlc comcxdence of so ma.ny chnes precluded strong

' mference about which factors were causes and whtch were effects but they provided fertile

grounds.for generating alternative hypotheses.
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However by the mrd-l990s publrshed work seemed focused ona smgle

fhvpothesrs namely that F londa panthers depended on forests for therr existence (Maehr
‘ 1997), required large forest patches (Maehr and Cox 1995) and rarely traveled more than
90 m from forest edge (Maehr and Deason 2002) As? we descnbed (Beier et al. 2006),
: selectlve use of data, biased analyses and mls c1tat10n of earlier work were used to support

"these conclusmns ThIS trend eulmmated m 2 papers that provrded no new relevant data or

analyses (Maehr et al. 2001, Maehr and Meegan 2002), w1th the assertion that panthers
were forest obli gates

We provrde 3 1llustratlons of the lack of alternatlve hypotheses in these papers. In the

| ﬁrst page of. hrs book, Maehr ( 1997 xr) stated that the panther 1s “hampered only by

‘lumted space.. [d]lseases parasites; hrghways humcanes lnbreedlng, and heavy

metals [have not] rmpaued the panther s abrlity to llve and reproduce ” However, the

book d1d not provrde an even—handed evaluatlon of these altematrves but it snnply

fmarshaled evrdence for the 1mportance of forests Srmdarly, the second paragraph of the
‘ Introductron in-Maehr and Cox (1995: 1009) started wrth the assumption that, “large’

_ contiguous forested areas are required to sustain viable populations” —.a curious starting

premlse for a paper that has thls same mference asits maln coneluswn Finally, the

'Introductron of Kerkhoff et al (2000) started wrth the assumptron that “[fJorest coverisa -

reasonable surrogate for useful habitat and the paper proceeded to develop a model that

‘ eonﬁrmed this assumptlon

- Lack of. altemative hypotheses can lead to study desrgns (selectlve use of data,

_ comparmg used habitats to avarlable habrtats used by anunals excluded from the analyses)

biased toward supporting the favored hypothesis. For 1nstanee, in response to an inquiry
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from our Scientific Review Team (SRT) in late 2003 David Maehr stated that Maehr and

Cox (1995) had excluded data on 18 of 41 panthers because ..we v1ewed the

‘ ‘southeastern area of occupled range as ﬁmdamentaﬂy dlfferent and not typical of preferred

habitat” (Beler et al 2003b:3).
. Unsupponed mferences about panther demography (Bexer et al 2006) also may have

been motlvated by a desn'e to support thls same, premamrely-accepted 1dea that panthers

, _.were hmlted only by habitat (forest) area. If the habltat-thxtamn hypothe31s were true,

then genetlc erosion was not : an lmmment threat in the early 19905 and the genetic

restoration program of 1994- 1995 was mlsgulded

' Testmg of competlng hypotheses m vnldhfe smence has been forcefully advocated by

' ‘Romesburg (1981) and it was' further chscuSSed by Smclalr ( 1991), Bauer (1994) and
Wemer (1995) As an alternatlve to null hypothes1s testmg, Bumham and Anderson (2002)

advocated an mformatlon-theoretlc approach to evaluate which altematlve models are best

supported by ev1dence (see also Guthery et al 2001) Hllbom and Mangel (1997) and

Alehams et al (2002 24-27) show how mformanon theory or Bayesxan mference can be

- used to exp11c1tly place multlple workmg hypotheses in the context of adapuve

management (Walters 1986). We support the use of multlple hypotheses and believe

science and the Flonda panther would have been better served had it been employed by

‘Pa.nther researehers S ““

PROTOCOLS FOR RE-ANALYSIS OF DATA WHEN STAKEHOLDERS HAVE
ENTRENCHED DISAGREEMENTS

'We identified 2 sets of umjeliabIe eonclusions about panthers.; Here, we suggest ways to

" avoid the continuance or magnification of these and.similar errors. Although science is not
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about getting it right_ once and for all, it is about"-follotwing p'rotoeols that tend, over time, to
discover and eliminate unreliable lnferences (Romesburg 1981, 1991) Our single biggest

cntlcxsm of | prevrous screntlﬁc research on panthers is that rxgorous protocols sometimes

- were not followed and we are now- paymg the pnce in wrrellable mformatron

Some screntlstsand managers' have found eonstructlve reSponses to previous

situations where information was lackmg, unrehable or contested but where conservation

‘ decrslons nonetheless had to be made We ane most farmhar wrth the example of the -
northern spotted owl (Strzx occzderztalzs caurma) -an endangered speeles that favors old-

; growth forested habrtats of the Pacrﬁc Northwest (Gutrerrez 1996) As with panthers

oonservation»deeisions regarding owls are of interest to diVerse local and regional

stakeholders Much is known about basw blology, habrtat afﬁmty, and demographic

parameters of owls (Burnham et al 1996 Gutlérrez 1996 Boyce et al 2005) Nonetheless,

the 1ssue is nfe for contentron, largely because of the huge stakes on both sides of the issue

of harvestmg old-growth trees (Marcotvand Thomas 1997). Perhaps compared to panthers,

the srtuatlon is serentlﬁcally more clear-cut Nonetheless even a relatrvely small degree of

seten’uﬁc uncertamty surroundmg, for example, about the de gree to whrch owls are
dependent on old-growth forest, can be explorted by stakeholders’, who sometlmes demand

that opponents demonstrate scientific eertitude. Althonghxattractive in the legal realm, such

proof is nnpossrble in smence '

Instead we suggest that sc1ent1ﬁe uncertamty regardmg panthers be considered as

approach would evolve to a formal adaptive management (Walters 1986, Williams et al.

2002), Wherein decisions are made i;nltlhe faeeof uncertamty, with feedback from
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.to (1) develop protocols that would.guidc'the«re— na

are printed and more effort responding adaptively to current challenges. Recently, the

 USFWS has moved toward the use of standing recovery teams, which may be able to

- Conroy C 16

. rnomtormg and research reducmg uncertamty through trme and thereby improving

management It is essentral to ldentlfy and where possrble correct areas of unreliability

that can be agreed upon. One approach for doing this is the' workshop format,

vimplemented by Anderson et al, ( 1 999). ‘The goals‘of a WQrksh‘op' for'panthers would be

y51s of eXIStmg data on habitat

selectlon and demography and (2) correct 1dentrﬁed areas of unreirablhty First, it 1s

lmportant to establish protocols for eva.luatmg vdata that are wewed as obj ective by all

A partles Partles must then agree on the spec1ﬁc questrons to be add.ressed and methods to

squantlfy uncertamty as Obj ecttvely as possrble avoxdmg any attempt to prevarl with any 1

scxentrﬁc view. Then and only then pames should consrder the unpheatlons of sc1ent1ﬁc

uncertalnty to decision makmg and ways that uncertamty can be reduced (but likely, never

'elimmated) through future research anci momtonng
‘INVOLVEMENT OF INDEPENDENT SCIENTISTS IN RECOVERY ACTIONS

‘ OTHER THAN WRITING RECOVERY PLAN S

' Our SRT was convened because a crisis simmered for several years until the agencies

realized they needed outside advice: Our rcVie\_# took nearly 2 years to complete; we

, beljeve the panther Woold have been better ,fscryedj;ﬂbj{v continuous involvement of -

independent scientists to address the scientific uncertainty, new scientific information, and

scientific controversies that are an inevitable part of recovering some endangered species.

 Snyder and Snyder (2000) suggested that'ﬂsc‘ientiststand'reCOve'qf‘teams spend less effort

writing rejcoycr'yf;plans_:with ‘deta_ilegi ',',sftcp-sdoWrr ootlioes, that are out-of-date as soon as they




o
373
L 374"
B ~. " .3.76 :
Y |
.
37

‘. 180
TR
TS

o A-lfg3'84 -
*;3'8'5‘5 :
N ‘387

388

389

393

394

~ Conroy LT TR B 17

function as the scientific Steerin‘geommittee we advocate here.

In the spmt ef suggestlons by Snyder and Snyder (2000) and Clark et al (1 994) we

recommend the creatron of an 1ndependent Smentlﬁc Steermg Commrttee (SSC) to address

“long-term issues of future research and momtonng of Florida panthers Many of our

recommendatrons regardlng this SSC would also. help provrde strong, mdependent

recovery teams The SSC should be eompnsed of 1nd1v1duals from umversrtles agencies,

, professwnal selermﬁc orgamzatlons, nan-govemment orgamzatmns (N GO), or other

stakeholder groups with an interest in conservation, management, and recovery of the
iisted species. Members should not have current proprietary, legal or contractual

mvolvement wrth any aspect of Flonda panther recovery, and they should be an advisory

Vrather than dectsmn~mak1ng body

The SSC should be charged t'o‘ 1) provide adyiee on research prlorities ) review and

‘make recommendatlons on proposed study plans for research (3) eall attention to needed

‘scrent1ﬁc tasks 1ncludmg those that agenc1es are not eager to undertake and (4) review

and rank proposals submltted under any eompetltwe request We recommend that

s penodlcally an ad hoc adwsory group constltuted by 1of the professional 5001et1es (e g,

fl‘he Wlldllfe Soc1ety, Society for Consewatron Blology, Natlonal Academy of Science,

American Soc1ety of Mammalogrsts) be convened to determme if the SSC should remain -

‘in exrstence or 1f 1t xs no longer useful Thls ad hoc advrsory group should also be

convened if there is a'substantial demand by stakeholders for a change in membershlp of
vthe SSC

Because the SSC may make recommendatmns that would be unpopular its

‘ mdependence must be guaranteed The SSC should be encouraged to ‘Summarize important
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recommendations as written documents.and to communicate directly with the public. This

‘idea does not tllreaten the decision-making authority‘of the agencies but it would allow the

SSC to stgnal when the agenCJes are choosmg a course- that is not recommended by the

SSC The recovery team 1nd1v1dual members of the recovery team employees of state and

’federal agen(:les worklng on related 1ssues, and»representanves of conservatlon NGOs

should be encouraged to contact the SSC dn'ectly to suggest SSC attentlon to scientific

issues thhout havmg to route thelr request through a cham of command

. MANAGEMENT IMPLICATIONS

Modem wildlife management depends on wildlife scientists to provide reliable '

, l‘mowledge. As Romestrg'(1981:293) Wrote- ‘,‘Unteliéhle know-ledge is the set of false
1deas that are nustaken for knowledge ” To thls we add that 1deas that are based on
» Aunsound methods or ﬂawed loglc are themselves unrehable even 1f they are eventually

'supported Unreliable knowledge leads to poor management decisions and loss of

credlblhty to managers and scnentxsts

Managers accept peer~refereed pubhcanon as the gold standard of reliable

lnformatlon When um:ehable knowledge appears m peer—refereed llterature profess;onal

'eredlblhty is eroded. Our suggesuons are offered in the spmt of eentmumg the

advaneernent of reliable knowledge for wildlife 'conservatien with hopes that this will -
beneﬁt the Flonda panther and conservatlon scnence in generai
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533 Table 1. Types of unrellable m:ferences 1dent1ﬁed by the authors in-a review of sc1ent1ﬁc hterature supportmg Florlda panther

534 conservatlon and recommendatlons for how these may be reduced by edxtors and referees

Type"of unrehable mferenee - l ’7 Example related to the Florlda panther . How edite'ts or referees canfe’dﬁueé this
o : | probleﬁ | “ o

L Incorrectly attnbutmg an elference Maehr and Deason (2002) wrongly cn:ed Wxthm the manuscrlpt 1dent1fy 1 or2
to an earher paper, or cmng a non-~ Maehr and Cox (1995) as demonstraﬂng that 1mprobable attnbutlons to prevxous
IMRADa paper as if it were . panthers ;were “reluctant to cros;s’f 90 m,of hterature venfy whether the attnbutxon )
ngorously peer—revxewed | non-forestb - o ' ' ':‘ ‘ | s justxﬁed

‘The populatlon v1ab111ty analy51s by Maehr et

aI. (2002}:used estlmates ofklttep _sumyal

provided in an editoﬁa.l byMachrand

Caddwk (1 995)
2 Makxng inferences ,(théx fﬁay latef- Demographlc inferences in Maehr and . Do riot;'elll'ow AUQOTS to iﬂSé&fSCienﬁﬁG |
be ebusedj w1 thin editori al's or 0 tﬁer Caddick (1 995). - . ‘ inferences into editorials, book revieWs,
on.IMRAD papers. o ’ o j and eséeys. Insist that s‘cientiﬁe |

inferences be presented in IMRAD




- format. .

» y, 3. Preseiﬂmg mfefences inthe . If“f‘??énces by Machr and Cox (1995) hat Smct adhé:ence to IMRAD format with
. Discussmn section of an IMRAD ~ panthcrs need large forést ??tchas‘ 1 1 :1:1 conesponciencé :a_r%ng ‘
. pap er that (1) were unrelated to the | ‘ ‘ . »;J‘o'.éée‘ctif/es, methods, resultS, and.
papel‘ s stated ob]ectlves, ) used o R | ‘ o ' Hil@ferenceg;
eﬁmds not descnbed in the

Methods sectxon, or: (3) lacked

relevam matenal in the Results

sectxon . S | L o |
v 4 1:1awed methods or. mferences in an- Maehr and Cox (1995) 1gnored locatlon error Revxewers ,S,hoﬁld ipsist ﬁoi} “ad_“cvlitim:lal A
o e therwlse weli-constructed IMRAD - m statmg that 91% of panther locanons were r':é%vie\y by pérsons”w'ifch‘ ékper;:ise ith'e»
- - paper. w1th1n 90 m‘of fores’; covg;. B ;‘ SR fe_yieWer‘lacks. |
N B | | | : v*E'dii-t'ors s/h(i\;ld not dsk ;e?iewérs for
récommendations on whether to publish

the paper. Instead, they should ask

reviewers to specify the steps needed to -




make the paper ‘pt_‘ibi'ishablve‘ -
Journals should publish names of
Associate Editor and reviewers for each

- paperthat s accepted and published. -

35 T The format of Introduction, Methods, Results, and Discussion in scientifie papers.. -
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