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ABSTRACT

Conservation planning is only as good as the science on which it relies. This
paper eval uates the science underlying the |east-cost-path nodel, devel oped by
Meegan and Maehr (2002) , for the Florida panther, Punma concolor coryi. It

al so assesses the resulting claimthat private lands in central Florida are
desirabl e for panther colonization (Maehr et al. 2002a , p. 187; Maehr 2001 ,
pp. 3-4; Maehr and Deason 2002 , p. 400). The paper argues that panther
conservation planni ng, as proposed by Maehr, is flawed because of its (1) poor
anal ysis of panther-habitat requirenents, owing largely to use of only daytine
telemetry, a black-box nodel, and failure to take account of spatial and
tenporal uncertainties; (2) use of stipulative and m sl eading definitions of
key biol ogical terns, such as “forest obligate” and panther “dispersal”; (3)
enpl oyment of question-beggi ng value judgnents to rank habitat; (4) weak
testing of the nodel; (5) inconsistency in evaluation of forest habitat; (6)

i nconsi stency in evaluation of agricultural |ands; and (7) inconsistency in
assessing effects of highways on panther habitat.

| NTRODUCTI ON Return to TOC

In a recent paper in Southeastern Naturalist, Meegan and Maehr (2002) devel op
(what they call) a “dispersal nmodel” for the Florida panther (Puma concol or
coryi). Their article relies in part on an extensi on and amendnment of sone
habi t at - use concl usi ons given in Maehr and Cox (1995) . Using a narrow
definition of suitable habitat, as well as a |east-cost-path nodel for which
they give no rules, Meegan and Maehr (2002, p. 218) conclude that “devel opnent
has elimnated nost native habitat” of the Florida panther, and conservationists
must plan “conduits for expansion of the current [panther] popul ation” and for
new col oni zation into “potential panther habitat” in central Florida. They say

| ands south of the Cal oosahatchee River (where all known panther breeding in the
wild currently takes place) are likely “insufficient to support a viable panther
popul ati on that can survive” (Meegan and Maehr 2002 , pp. 228).

The purpose of this paper is to assess the rigor and objectivity of the science
underlyi ng Meegan's and Maehr's (2002) |east-cost-path nmodel for the Florida
panther; to determ ne whether this nodel relies on defensible enpirical nethods;
and to eval uate whet her the nbdel can support clains that lowintensity private
lands in central Florida are desirable for panther colonization, as they claim
(Maehr et al. 2002a , p. 187; Maehr 2001 , pp. 3-4; Maehr and Deason 2002 , p.
400). This paper argues, however, that because their analysis suffers from at

| east 7 flaws, panther nanagers should not rely on the Maehr nodel. Managers
need to be wary of continued devel opnent in south Florida, the panther's only
current habitat, and they ought not assune that a corridor to unvalidated



habitat in central Florida is sufficient to protect the endangered subspeci es.
The Fl orida panther

The Florida panther is a subspecies of cougar or nmountain lion. Although once
present throughout the U S., cougars are now extinct east of the M ssissippi
except for a small population in the southern tip of Florida. A federally
endangered and unbrella subspecies, the Florida panther is an inportant
conponent of the south Florida ecosystem |t has been nonitored with
radi otel emetry collars since 1981, and in 1995 several Texas panthers were

i ntroduced to hel p address the probl em of inbreeding depression. Neverthel ess,
only about 80 panthers, perhaps including < 20 breeding fermales, remain in south
Florida, nostly on public Iand (Coniskey et al. 2002 ; Land et al. 2002

McBride 2001 , 2002 ; Seal and Lacy 1989 , pp. 62-63, 69, 106).

The only current hone of the Florida panther, south Florida, is a flat and

of ten-wet | andscape stretching from Lake Ckeechobee south to Florida Bay, and
fromthe Gulf of Mexico to the Atlantic Ccean. Mdst of the panthers are on
public lands that include Big Cypress National Preserve, Everglades Nationa
Par k, Fakahatchee Strand State Preserve, and Florida Panther National Wldlife
Ref uge (Maehr and Cox 1995 ). Both preservation of this current, south-Florida
habitat, as well as investigation of possible panther expansion into additiona
areas, are essential to Florida panther managenent.

Predi cting Florida panther dispersal, however, requires an accurate
understanding of its habitat. The earliest habitat studies appeared nore than a
decade ago (e.g., Maehr 1990 , Maehr and Cox 1995 ) and enphasi zed t he

i mportance of forest as preferred panther habitat (Maehr 1997 , 2001 ; Maehr and
Deason 2002 ; Maehr and Lacy 2002 ; Maehr et al. 2002a ,b ). These studies were
based on anal yses of radi o-collared panther |ocations, with respect to digita
maps of vegetation and roads, as determined fromfixed-wing aircraft. The

aut hors concluded (a) that 96 percent of their panther radio | ocations occurred
either within, or within 90 neters of, a preferred “forest” cover type, and that
panthers were reluctant to cross non-forested areas (Maehr and Cox 1995 , p.
1014), (b) that “preferred” panther habitat was hardwood hamobck and, to a

| esser degree, cypress swanp (Maehr and Cox 1995 , pp. 1012-1013), and (c) that
grassl ands, shrub, brush, mangrove swanp, freshwater marshes, and water were
“avoi ded” Florida panther habitat (Maehr and Cox 1995 , pp. 1012-13). This
enphasis on forests and the rejection of wet or marshy areas (as panther
habitat) led the authors to claimthat the Everglades is too wet for panthers
(Maehr 1997 ), and forest is their “only vital habitat” (Maehr 1997 , 2001 ;
Maehr and Lacy 2002 ). Such habitat clainms are scientifically questionable in at
| east 7 respects.

Habi tat claims underlying the Maehr nodel

Al of Maehr's panther analyses rely only on daytine telenmetry for this
nocturnal aninal and fail to take account of spatial uncertainty in
radi otel emetry and vegetation maps (Com skey et al. 2002 ; see Meegan and Maehr
2002 , pp. 217, 221, 223, 226, 227; see also Maehr and Deason 2002 ). The
failure of Meegan and Maehr (2002) to take account of spatial uncertainty in
their |east-cost-path nodel is particularly disturbing, given that Bel den et al
(1988) , Dees et al. (2001) , and Janis and Clark (2002) , all provided
estimates of telenetry error for the radio |ocations of Florida panthers, and
they used the sane radio-telenetry nethods that Maehr used. Years before Maehr's
1991 and 1995 papers, Belden et al. (1988) provided a telemetry-error estinmate
of 230 m However, Maehr and his coauthors appear to have repeatedly ignored
this work. They have provided no uncertainty bounds on their telenetry points,
and they have ignored the conplete set of |and-cover types within a circle (of
230 mradius) around any telemetry point. Instead they have focused on the fact
that panther-telenetry locations were within 90 mof forests, a distance that is
snmal l er than the spatial error associated with telenetry |locations. As a result,
Maehr nmay have overenphasi zed the inportance of forest as panther habitat and



bi ased his | andscape rankings, in part because he ignored other |and-cover types
within the relevant circles. The difficulty is that Maehr ignores not only (what
appears to be nmore reliable) work of other scientists but also spatia
uncertainties, which may have led to i nadequately supported concl usi ons about
pant her preferences for forests. Mreover, Maehr and Cox (1995) and Kerkhoff et
al. (2000) fail even to nmention the fact that all their telenetry data were
taken from norning-only | ocations.

Maehr and Cox (1995) , on which Meegan and Maehr (2002) is based, |ikew se
failed even to mention the fact that they excluded 40% of panthers fromtheir
anal ysis (see Comi skey et al. 2002 ). Yet their map and description of the study
area suggest to the reader that they used all aninals. The only hints that Maehr
and Cox (1995) excluded available data were two. First, on p. 1010, they claim
to have used an “average of 382 l|ocations for each of 23 panthers.” But this

gi ves 8,786 |locations, not the 14,548 | ocations they refer to in both the
abstract and net hods section. Second, they conmpared panther |ocations to 8500
random | ocati ons, a nunber close to 8,786, not 14,548. Maehr and Cox (1995) used
many points south of 1-75 only as avail able points and assumed t hey were not

al ready used by the panther, but sone of these points actually were used by

pant hers during the period of study. They further conpared panther |ocations to
those in “avail able” habitat by selecting the 8500 random points froman area
ext endi ng 40 km beyond all panther |ocations used in the analysis, a nethod that
resulted in the inclusion of sone areas beyond the geographi c range of the

pant her. Maehr and Cox (1995) thus conmpare the | ocations used by a subset of
panthers to a set of “available” points that includes not only areas beyond the
known range of the panther, but al so areas used by panthers that were excluded
fromthe analysis. Finally, for Maehr and Cox to treat 8,500 panther |ocations
as statistically independent was inappropriate for their chi-square and
regressi on anal yses.

Maehr and Cox (1995) also originated the claimthat forest patches |arger than
500 ha are inportant. Yet this claimis based on a flawed analysis. The claim
appears in the discussion section but is never nentioned in the nethods section
I nstead Maehr and Cox (1995) said, in the discussion, both that a |inear
regression of patch size showed panther occupancy was nore likely in patch sizes
> 500 ha, and that only 25% of panther |ocations were in patches < 500 ha. They
t hen concl uded that patches of 500 ha were |ikely needed for frequent panther
occupation. Like other questionable analyses in Maehr and Cox (1995) , this
regressi on appears to have treated each |ocation as an i ndependent observation
suggesting the authors provided a replication. Yet no genuine replication
occurred, given the dependence anong the data. The regression result probably
reflects only the fact that, all things being equal, |arge patches, |ike |arge
gquadrats, contain nore of what is observed. The fact that 25% of the Maehr and
Cox (1995) panther locations occurred in patches < 500 ha could reflect factors
i ke aversion, indifference, or preference for patches of sone size. And all of
t hese factors depend on the avail abl e pool of such patches to each radi o-tagged
pant her. Yet Maehr and Cox (1995) do not conpare use and availability of patch
sizes. Despite such problenms, Maehr and Deason (2002) use the 500-ha threshold
as the basis for nmuch of their panther-habitat eval uation nodel (PHEM (based on
Maehr and Cox 1995 ).

A team of panther nodelers and field biologists, using the full set of available
telemetry data to investigate panther habitat use and di spersal patterns

(Com skey et al. 2002 ), have chall enged Maehr's forest-centered paradi gm of
pant her habitat use. They documnented deficiencies in previous habitat-sel ection
studi es (Kerkhoff et al. 2000 , Maehr and Cox 1995 ), includi ng unacknow edged
data om ssions, spatial and tenporal errors, sanpling biases, unsupported
assunptions, misinterpretations of denographic patterns, failure to take account
of uncertainties, and the suite of errors associated with assum ng
representativeness of daytine telemetry to describe 24-hour panther-habitat use



(Com skey et al. 2002 ). They al so argued that ranking habitats as “preferred”
and “avoi ded” by Florida panthers, based on telenmetry recording only the

ani mal s' day-use (or resting) activities, was unfounded and failed to take
account of non-resting panther activities (Com skey et al. 2002 ). Instead, the
critics of Maehr's habitat studies supported their observations by anal yses of
hone ranges delineated by telenmetry and by a series of field reports that
stressed the inportance to panthers of the npbsaic of habitats that nmake up

pant her hone ranges in south Florida (Land et al. 2002 ; MBride 2000 , 2001 ,
2002 ). Using a nore ecol ogi cally-based approach to habitat protection, one
focused on broad habitat requirenents to support the entire life-cycle needs of
i nter-connected panther breedi ng groups, Com skey et al. (2002) , Slack (2001 ,
2002) , and other critics of Maehr recognize that Florida panther habitat
entails much nore than just resting spots or certain kinds and anpbunts of
undevel oped land. It entails, anpbng other things, the circunstances to maxim ze
ef fective population size, to facilitate natural social behaviors, and to

m nimze the adverse effects of extrinsic forces (Shrader-Frechette and MCoy
1993 , pp. 213-214). Yet Meegan and Maehr (2002) ignored these criticisns of

t hei r approaches.

Al t hough these problens wi th panther-habitat studies have been carefully
docunent ed and anal yzed, notably by Com skey et al. (2002 ; Slack 2001 , 2002) ,
Maehr and hi s coaut hors have ignored these criticisns. They trinmmed their
daytinme telenetry data by | ooking only at panthers wearing collars and living
north of 1-75 (Maehr and Cox 1995 , p. 1010), that is, only 1/3 to 1/4 of the
total Florida panther popul ation. Yet they did not reveal how linmted their data
were (Com skey 2002 ; see also Land et al. 2002 , pp. 48-53). lgnoring these
critiques, Meegan and Maehr (2002) continued to rely on the habitat definitions
presented in their earlier papers. They conpared central Florida (north of the
Cal oosahat chee River) and south Florida (south of the river) as panther
habitats, then noted that south Florida has many public |ands and hydrol ogy that
“precludes human devel opnent” (Meegan and Maehr 2002 , p. 218), while centra

Fl orida has “predonminately private ownership where citrus and cattle production
are significant |land uses” (Meegan and Maehr 2002 , p. 218). Yet they clainmed
that the patchy private | ands of central Florida have “higher-quality panther
habitat” than the largely uninhabited public |ands of south Florida (Meegan and
Maehr 2002 , p. 218), where the panther now |lives. Their only apparent reason
for this conparative judgment of habitat quality was that there are nore forests
in central Florida. Yet this claimis doubtful, given their failure (1) to
answer criticisnms of their black-box panther-habitat nmodel; (2) to substantiate
their forest-centered view (Meegan and Maehr 2002 , p. 226); (3) to take account
of the fact that panthers arguably utilize mainly forests with the requisite
understory (Comi skey et al. 2002 ); (4) to explain why panthers have survived in
south, not central, Florida, and (5) to explain why central Florida is a better
habitat, given its greater human disturbance. |f Maehr and his coauthors have
not addressed problems (1) — (5), it is hard to see how they can convincingly
substantiate their |east-cost-path nodel that relies on their forest-habitat

cl ai ms.

Subj ective redefinitions of standard scientific terns

The Meegan and Maehr (2002) nodel also relies on misleading redefinitions of
standard scientific terms. Hence, the scientific theory used to support their
argunents (about | east-cost-path analysis) does not make | ogical contact with

t he changed scientific term nology they enploy. Consider three exanples of this
problemin Meegan and Maehr (2002) : the use of “obligate,” panther “dispersal,”
and habitat “support.”

Meegan and Maehr (2002, p. 221) characterize the Florida panther as having a
“tendency as a terrestrial forest obligate.” Their |anguage suggests the
standard bi ol ogi cal definition of “obligate” as |limted to a certain definition
of life, a “factor that nmust be present in order for the organismto survive”



(Cal ow 1999, p. 88), just as hosts must be present for parasites to survive, for
exanpl e. Thus, according to this standard biol ogical definition, a “forest
obligate” would be an organismfor which forests are necessary for survival. Yet
Meegan and Maehr confuse necessary and sufficient conditions because, at other
ti mes, Maehr suggests that forests alone are sufficient for panther survival.
When Maehr eval uated sout h-Florida | ands, for devel opers who wi shed to purchase
pant her habitat, he assigned value only to forest |land (Slack 2002 , p. 8) and

t hus suggested that forests were both necessary and sufficient for panther
habitat. On the one hand, Maehr's use of the term“forest obligate” (in
assessing south Florida |ands for devel opers) suggests that the Florida panther
islimted to forest habitat, which he takes as sufficient for its survival. On
the other hand, his claim that forest is the panther's “only vital habitat”
(Maehr 1997 , 2001 ; Maehr and Lacy 2002 ) suggests that forest habitat is
nerely necessary, not sufficient, for panther survival. Such |anguage both
confuses necessary and sufficient conditions and nisl eads the reader about the
tenporal and spatial biases resulting fromthe authors' ignoring non-forested
habi tats, non-resting habitats, and the understory that is essential to resting
use of forests. The “forest obligate” |anguage also is not warranted because
many panthers live in south Florida | andscapes dom nated by habitat npsaics of
non-forested wetl ands and grassl ands.

The “forest obligate” |anguage likewi se is inconsistent with the authors' own

| anguage in the sane article, (1) because they admt panthers traverse
nonforested areas, especially at night (Meegan and Maehr 2002 , p. 222); (2)
because the authors thenselves both admit that panthers use nonforested

rangel ands and wetl ands, and they assign these rangel ands and wetl ands a habit at
val ue, in terns of panther novenent, of 2 (on a scale of 1 to 3 that goes from

| east-resistant to nost-resistant), after admitting that panthers use them
(Meegan and Maehr 2002 , p. 222); (3) because they claimthat “prairie, |ow
intensity agriculture, and pasture” are “conpatible matrix habitats” (Meegan and
Maehr 2002 , p. 224); (4) because the authors say that panthers are “tol erant of
sparse forest cover” (Meegan and Maehr 2002 , p. 226); and (5) because they say
sone panthers do not view “open habitat as noverment barriers” (Meegan and Maehr
2002 , p. 227). Gven these 5 admissions, it is unclear why the authors claim
the panther tends to be a “forest obligate” and why Maehr argues (see next two
sections) that devel opers should pay panther-mtigation costs only for the
forested parts of panther habitats they develop. In any case, the authors are
using “forest obligate” in a nonstandard, msleading way that may inplicitly
contradict other clainms in their own papers.

M sl eadi ng use of |anguage al so may occur when Maehr and his coauthor claim4

Fl orida panthers “di spersed” across the Cal oosahatchee River, into centra

Fl orida (Meegan and Maehr 2002 , pp. 219, 221, 222, 227), and that they are
exam ni ng “di spersal behavior” into this central-Florida regi on (Meegan and
Maehr 2002 , p. 221). Their clainms about “dispersal” suggest they are exani ning
natural colonization, but in reality they are trying to develop a

| east-cost-path nodel. Their clains al so suggest they are di scussing panther
habitat, but in reality they are discussing land that is a panther conduit.

Al so, successful panther dispersal requires breedi ng. Because none of the 4

pant hers who ventured into the patchy, human-occupied, central-Florida |ands are
docunented as breeding there, their wanderings appear characteristic nmerely of
transient nmales in search of a mate. Maehr's repeated clains about his

“di spersal nodel” (really a “least-cost-path nodel”) and about central -Florida
“di spersion” of the panther (Meegan and Maehr 2002 , pp. 217-219, 221-223,
225-228) are at least potentially msleading because only on the concl usi on page
of their article do Meegan and Maehr (2002, p. 229) nmention “successfu

di spersal.” On all previous pages, what they call “dispersal” is really
unsuccessful dispersal in that the dispersing males failed to find mates. In
Meegan and Maehr (2002) they never acknow edge that central Florida “dispersal,”



whi ch they discussed in the previous 11 pages, was not “successful,” although
this adm ssion was nade clearly in another article (Maehr et al. 2002a ).
Simlarly, their use of the term*“dispersal nmodel” to refer to a | east-cost-path
anal ysis froma predeterm ned pant her source, to a panther dispersal destination
(Meegan and Maehr 2002 , p. 222), may be msleading. As thus used, their alleged
“di spersal nodel” does not refer to biologically preferred panther habitat, used
for dispersal, but instead to land that is the “least resistant,” or has the
fewest barriers, given a panther source and a dispersal destination. In

descri bing their nodel, Meegan and Maehr (2002, p. 227) speak of “rules that
have energed out of two decades of research,” but they never give these “rul es”
anywhere and thus have only a bl ack-box nmpdel. As such, one wonders how Meegan
and Maehr (2002) can speak of a “dispersal nodel,” in a whole section of that
nanme (pp. 225-226), when they do not provide any rules on which the nodel is
based.

Questionabl e use of |anguage |ikew se occurs when the authors claimthat centra
Florida “has supported other panthers” (Meegan and Maehr 2002 , p. 222). The
word “support” is peculiar, given that the 4 panthers (already nentioned) nerely
crossed there in their wanderings. Mreover, how can a particul ar habitat
“support” panthers if it does not support fermal es and breedi ng? The authors

| anguage agai n appears to claimgreater benefits for central-Florida forests
than the actual evidence seens to bear. The panther obviously needs both
protection of its current, south-Florida habitat and additional habitat. The
difficulty is that Maehr has not scientifically established that central Florida
is the best place to neet the second goal. Moreover, inplenmenting Maehr's

| east-cost-path nodel may thwart the first goal, preservation of south Florida
pant her habitat, if nmanagers allow south Florida devel opment in the hope that
untested, central-Florida habitat is sufficient to protect the panther (see | ast
two paper sections). What is needed, to guide managenment decisions, is a

ri gorous anal ysis of panther habitat, dispersal, and |east-cost-path nodels.

No rigorous anal yses supporting the | east-cost-path nodel

Al t hough Meegan and Maehr (2002, p. 221) claimthat their nbdel is based on
51,861 panther telenmetry |ocations, they do not state any nethods used to

eval uate these locations. Nor do they state any results linked specifically to

t hese 51,861 locations. Wthout a single sentence describing their methods and
wi t hout any tables (and only one sentence) describing their analysis of these
51,861 locations, they qualitatively rank habitats, as |east resistant to

pant her novenent, on a scale of 1 to 3. The previous section discussed the

bi ol ogically problematic, qualitative claimthat central Florida was “higher
quality panther habitat” than south Florida, despite its being nore fragnented,
havi ng nore private | ands, and having nmore human intrusion (Meegan and Maehr
2002 , p. 222). Simlar question-begging, qualitative, and subjective judgnents
occur when the authors rank habitats for panther novenent, on a scale of 1
(least-resistant), 2, or 3 (nost-resistant), based merely on whether the land is
forest (1); agricultural |and, rangeland, or herbaceous wetland (2); or
nonforested | and having other uses (3). This subjective ranking is questionabl e,
in part, because the primacy given to forests is based only on daytinme telenetry
and only on panthers north of I-75, as Coniskey et al. (2002) pointed out. Also
forests, as such, may be of little value to panthers unless they have the

requi red understory, such as saw palnetto (Serenoa repens), that panthers use
for breeding and sheltering. Besides, the authors thenselves admt that panthers
use all 3 (forest, agricultural, nonforest) |and types (Meegan and Maehr 2002

p. 222). They specifically claimthat type-3 land is “rarely used” by the

pant her. But how much is “rarely used”? What are the statistical parameters? And
what is the significance of “rarely used,” given the spatial and tenporal biases
(one-third of panthers surveyed, only during daytinme) in habitat definitions,

al ready noted earlier? None of these questions is addressed in Meegan and Maehr
(2002)



Arelated difficulty is that the authors tested their |east-cost analysis by
neans of only 3 panthers who, in 1998-2000, ventured into central Florida, north
of the Cal oosahatchee River (Meegan and Maehr 2002 , p. 218). Yet 76 panthers
did not venture out of south Florida, into the fragnented, humanly-di sturbed,
largely private | ands of central Florida. Not only is a “test” based on 3
animals quite snmall, but presumably nany different nodels could be consistent
with such a small data set.

I nconsi stent eval uations of roads and agricultural |and

A final set of problens with this panther nodel is that it enploys inconsistent
treatment of the sane data, especially with respect to roads, agricultura

| ands, and forests. As was argued earlier, the authors nay be inconsistent in
their clains (a) that the panther has a “tendency as a terrestrial forest
obligate” (Maehr 2001 , 1997 ; Maehr and Lacy 2002 ); (b) that devel opers need
to mtigate only the forested part of panther habitat that they take; and (c)
that panthers use other types of habitat (see next section).

Sim | ar problens occur in the treatnent of roads in the Maehr nodel. Meegan and
Maehr (2002, p. 221) claimthat “roads cause forest fragmentation,” and the

pant her avoi ds roads and fragnmented forests (Meegan and Maehr 2002 , p. 221).
Yet, w thout explanation of the apparent inconsistency, they rank road-rich
barrier-rich central Florida as a nore desirabl e panther habitat than nore
barrier-free and nmore road-free south Florida, the only current range of the
Florida panther. At a mininum the authors need detail ed, quantitative argunents
as to why other central -Fl orida advantages offset the apparent di sadvantages of
the many central -Florida roads. In the absence of such an anal ysis, one can only
conclude that their proposing central-Florida col onization appears based on
inmplicit and unstated assunptions. This is especially disturbing because since
1999, nearly 10 percent of the total docunented popul ation of Florida panthers
has been killed annually on Florida hi ghways (Land et al. 2002 ).

Simlar inconsistencies occur in the treatnment of agricultural |lands. On the one
hand, Meegan and Maehr (2002) give agricultural and range |and a value of “2,”
on a scale of 1 through 3 (where 1 is highest, and 3 is |lowest) for the quality
of Florida-panther nmovenent that this |and type permts (Meegan and Maehr 2002
p. 222). When Maehr assessed agricultural lands in Florida, proposed by

devel opers to mitigate panther-habitat | osses in south Florida, Mehr assigned
them positive value as panther habitat (see Slack 2002 , Agripartners 2001 ). On
t he other hand, when Maehr assessed current panther habitat value, as a

consul tant for western Evergl ades devel opers, he inconsistently assigned no

val ue what soever to “agricultural |and” used by the panther for hunting prey and
assigned value only to forest land (Slack 2002 , p. 8). As a result of Mehr's

i nconsi stent scientific clains (valuable for mtigation, not valuable for

habi tat) about agricultural |and, devel opers were able to obtain permts to
devel op panther habitat in south Florida, yet they had to pay nitigation only
for the small forested portion of panther habitat they bought (Slack 2002 , pp
8-10; see Agripartners 2001 ). How could the same type of |and have both
positive and negative value as panther habitat? If the sane type of land is good
enough for panther mtigation, then why is it not good enough for panther
habitat in the first place? Simlarly, in their nodel Meegan and Maehr (2002, p.
222) require non-forested “buffer” land “that nay be inportant to panthers,

pant her prey, or panther travel.” Yet when Maehr provided analysis to support

Fl orida Rock Industries' successfully permitting nore than 6000 ha of western
Ever gl ades panther habitat, in February 2003, he denied the need for any buffer
or easenent. |Instead Maehr argued that the devel oper shoul d be responsible for
“impacts to panther habitat (forested cover types only)” (Slack 2002 , p. 8;
Agripartners 2001 ). Such apparent inconsistencies |ead one to doubt the science
on which the Maehr nodel rests.

Practical consequences of panther nanagenent using poor science

If the science underlying the Maehr nodel is questionable, then it ought not be



used in habitat-mtigation decisions. Yet it has been used repeatedly. In the
Dani el s Road extensi on and devel opnment case (Corps Permit No. 199130802),

i mpacts to the Florida panther were assessed for a 2000 ha project area in
western Evergl ades. The U.S. Fish and Wldlife Service requested conpensati on of
252 ha and a wildlife highway underpass, but Maehr's testinony enabl ed

devel opers both to avoid building the underpass and to avoid paying additiona
conpensation for |oss of Florida panther habitat (Maehr 2001 , pp.1, 6; Slack
2001 ). Yet in the recent article in the Southeastern Naturalist, Mehr (who as
a consultant defended the Daniel s highway construction) argued agai nst roads and
ot her “disturbances that |imt use by Puma concolor.” He said roads and urban
areas are fragnmenting panther habitat that would “otherw se be preferred

habi tat” (Meegan and Maehr 2002 , p. 221), and clainmed that “potential [panther]
crossi ng zones can be enhanced w th hi ghway underpasses, a technique that
appears to reduce | ocal panther nortality” (Meegan and Maehr 2002 , p. 226).
Maehr |ikewi se has testified for many ot her successful devel opnent projects in
western Evergl ades. He argued, for exanple, that although a devel oper was
receiving pernits affecting nore than 6,000 acres of western Evergl ades panther
habi tat (Slack, 2002 , p. 8), the devel oper should pay for panther mtigation
for only the 82 acres of forested wetl ands, only about 1% of the total acreage

i npacted (Slack, 2002 , p. 8-10).

It seens inappropriate for Maehr to argue against the suitability of south
Florida habitat, the only current panther habitat, in part on grounds that it is
bei ng devel oped, while his testinmny and pant her nodels pronmote this very

devel opnent. |If there is reason to question Maehr's basic panther science and
nodel s, there also are grounds for questioning their use in allowi ng permtting
and devel oprment of current, western Everglades (south Florida) panther habitat.
Maehr (1990) admits that devel opnent of western Evergl ades habitat, in turn, is
putting pressure on the panther for expansion into areas such as the forests of
central Florida. Currently, U S. taxpayers are spending $ 8 billion to restore
the eastern Everglades. Yet, since 1993, the U S. Arny Corps of Engineers (ACE)
and the U S. Fish and Wldlife Service (FW5) have turned down no permits for
devel oping the Florida panther's only current habitat in the western Evergl ades
of south Florida. As a result, the ACE and FW5 have given permits to devel op
nore than 60,000 acres of southwest Florida panther habitat. This successfu
permtting is occurring in part because it relies on Maehr's scientifically
flawed clains that denying these pernmits is not necessary to protect the
panther's only existing habitat, and that better habitat |ies el sewhere
(Agripartners 2001 , p. 11; Maehr 1997 , 2001 ; Maehr and Lacy 2002 ; Slack 2002
).

CONCLUSI ON Return to TCOC

If the seven argunments discussed earlier are right, then although centra
Florida pine forests may be potential panther habitat, neverthel ess Maehr and
hi s coaut hors have not given quantitative, unbiased, consistent, enpirica
argunents for this claim Their flawed assunptions, questionabl e nmeasurenent
net hods, and i nconpl ete data cast doubt on their conclusions. They rely on
unsubstanti ated, forest-centered definitions of panther habitat. Yet, as

Conmi skey et al. (2002) show, these definitions fail because of spati al
tenporal, and resolution biases that |ook at only part of the panther

popul ation; that ignore the inportance of the forest understory; and that
mnimze the significance of the patchy south Florida | andscape. Meegan's and
Maehr's (2002) nodel also relies on stipulative and ni sl eadi ng uses of key

bi ol ogi cal terms, such as “forest obligate” and panther “dispersal.” They

i kewi se enpl oy questi on-beggi ng val ue judgments, instead of rigorous anal yses,
to support their nodel rankings. Maehr and his coauthors al so are inconsistent
in their evaluations of forests, agricultural |ands, and hi ghways. G ven these



difficulties, panther nmanagers should not use the Maehr nodel to all ow
permtting of the panther's only current, tested, south Florida habitat, and

t hey should not assume that a corridor to untested habitat in central Florida is
sufficient to protect the panther. Panther dispersal and colonization in centra
Florida is desirable and may be possible, but the Meegan and Maehr (2002)

| east-cost-path nodel provides inadequate scientific warrant for doing so.
Indeed, if Maehr's argunments agai nst south Florida panther habitat (such as too
few large forests) are correct, they also could be used agai nst central -Fl ori da
pant her habitat.
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