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ABSTRACT 

The herpetofauna associated with longleaf pine forests is unusually diverse and includes 
two general groups that use this habitat during some portion of their life history: 1) species 
whose distributional limits are not associated with longleaf (residents) and 2) species whose 
limits are included within or closely associated with that of longleaf pine (specialists). This 
fauna comprises a total of 34 amphibian and 38 reptilian species, about one third of which 
are specialists. 

Because amphibians and reptiles are secretive and difficult to observe, their importance is 
often underappreciated. Ecologically, these organisms perform a wide variety of roles, in
cluding serving as regulators of prey population density, food sources for a variety of preda
tors, seed dispersal agents for some understory plants, and creators of nesting and hiding 
sites. Biogeographically, the specialists form a cohesive unit that shares an historical asso
ciation with desert regions of the southwest U.S. and Mexico. 

The current literature on amphibians and reptiles of longleaf pine habitats is dominated by 
anecdotal notes; few long-term studies have been performed. If these organisms are to 
be preserved into the future, much effort will be required to document regional, seasonal, 
and yearly variation in population biology. Relatively few amphibian and reptilian species 
are federally listed as threatened or endangered. However, about 35% of the species in
habiting longleaf pine forests (56% of the specialists) are listed by at least one conserva
tion agency as being of special concern. Foremost among reasons for the decline of these 
populations are habitat loss and fragmentation. Other important threats include fire sup
pression, introduced predators, alteration of breeding sites, and certain site preparation prac
tices on managed timber lands. Management practices needed to maintain amphibians 
and reptiles in longleaf pine forests include prescribed burning (to encourage appropriate 
understory plants, vegetation structure, and associated arthropods), maintenance of fallen 
trees and logs (used as nesting and hiding sites), and conservation of drainage patterns at 
amphibian breeding sites. 

INTRODUCTION 

In this paper we examine the diversity and 
natural history of amphibians and reptiles that oc
cupy longleaf pine forests of the southeastern 
Coastal Plain, highlighting their ecological impor
tance and conservation needs. Our objectives are 
to: 1) characterize the herpetofauna associated with 
longleaf pine forests, 2) make general comparisons 
between this fauna and those of other pine forests 
found at similar latitudes, 3) describe the diverse 
ecological roles played by amphibians and reptiles 
in the longleaf pine community, 4) discuss the evo
lutionary origins of these organisms, and 5) indi
cate conservation concerns for amphibians and 

reptiles of longleaf pine forests as well as recom
mending management strategies for maintaining 
this portion of the fauna. 

Amphibians and reptiles are tetrapods (verte
brates possessing land limbs as part of their evo
lutionary history) that are traditionally placed in 
separate classes. For many people, these are vile 
creatures to be avoided, if not eliminated. Thus, 
any consideration of amphibians and reptiles con
fronts a serious image problem perpetuated by 
folklore. An additional part of this image problem 
is the fact that, because amphibians and reptiles are 
principally ectothermic, biologists tend to group 
them with fishes as "lower" vertebrates. One im-
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plication of this cl~ssification scheme is that many 
biologists consider these creatures to be shackled 
with ectothermy. However, recent energetic con
siderations document that a distinctive benefit of 
ectothermy, relative to endothermy, is efficient con
version of food energy to biomass, either by pro
ducing more offspring or growing to a larger body 
size (mass and/or length). For this reason, am
phibians and reptiles tend to predominate in ter
restrial vertebrate communities, both in population 
density and in biomass (Pough 1983). Additionally, 
amphibians and reptiles require less total food in
take (e.g. some snakes may require as few as 6 
meals per year [Greene 1986]) and, therefore, are 
more likely than endothenns to survive periods of 
poor food production. 

The fact that amphibians and reptiles often 
reach fantastic densities has important ecological 
implications. For example, density and diversity 
of frog prey are correlated with the diversity of ver
tebrate predators (Arnold 1972, Greene 1988). Ad
ditionally, as predators, amphibians and reptiles 
may regulate the abundance of insects and other 
prey (Pacala and Roughgarden 1984, Schoener and 
Spiller 1987). This predatory action may, in turn, 
alter the species assemblage within a habitat 
(Morin 1981, Fauth and Resetarits 1991). Thus, am
phibians and reptiles are important regulators 
within natural communities (Chew 1974) and are 
worthy of special consideration. 
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Longleaf pine-grassland (often wiregrass) veg
etation once dominated large parts of the south
eastern United States (Simberloff, this volume), 
ranging generally along the Coastal Plain from 
South Carolina, south and then west through parts 
of Georgia, Florida, Alabama, Mississippi, Louisi
ana, and Texas. The region delimited by the dis
tribution of longleaf pine encompasses all or part 
of the geographic distributions of 73 species of am
phibians and 95 species of reptiles (taxa listed in 
Appendix I; distributional data from Conant and 
Collins 1991). Thus, many herpetofaunal species 
are distributed within the range of longleaf pine, 
each potentially having had part of its evolution
ary history associated with this type of forest. 
These species have disparate degrees of overlap 
with the habitat (Fig. 1), but most overlap relatively 
little. However, there is an apparent non-random 
group of species whose patterns of distribution ex
hibit a high degree of overlap with longleaf pine 
and which, therefore, appear to specialize on this 
habitat (Fig. 1). Because the initial list included 
many species that are not known to use longleaf 
pine, even though their geographical distributions 
overlap, we generated a second list of species 
known or expected (from field guide accounts and 
other sources) to maintain viable populations in 
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Figure 1. Frequency distribution of categories of proportional overlap between amphibians and reptiles and longleaf pine. Data are from an 
unrestricted list (see text) and are given in appendix I. 
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longleaf pine forests. One might expect that the fre
quency distribution of these species would be bi
ased towards longleaf specialists (those terrestrial 
fonns with a high proportion of their distribution 
within the geographic boundaries of longleaf pine). 
The distribution of overlap of species from this 
more restricted list (Fig. 2;.Appendix I) and longleaf 
pine is indistinguishabie from the more inclusive 
list (Fig. 1). This is because some groups (e.g. river 
turtles like Pseudemys and Graptemys) are restricted 
within the geographic range of longleaf pine and, 
yet, do not maintain populations within the forest 
type; other groups, (e.g. Coluber and Ambystoma) 
inhabit many forest types besides longleaf pine. 
Thus, many species that maintain viable popula
tions in longleaf pine habitats apparently have their 
distributional limits set by some other factor than 
the presence of longleaf pine itself. Those species, 
therefore, are distributed independently of longleaf 
pine. Campbell and Christman (1982) reached a 
similar condusiqn while characterizing the 
herpetofauna of Florida sandhills. A second group 
of species occupies longleaf pine forests and has 
distributiona.llimits that are closely associated with 
longleaf pine. Because those species are distributed 
in a fashion that is dependent on longleaf pine, we 
categorized them as specialists of this forest type. 
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An 80% overlap of the distributional range of a spe
cies with longleaf pine was used as an arbitrary 
cutoff for classifying specialists. Note, however, 
that our definition does not imply that specialists 
are found only in longleaf pine forest. 

We found three other pine forest associations 
that are located at approximately the same latitude 
as longleaf pine and for which amphibian and rep
tilian species lists could be generated. These are 
pinyon pine-juniper of the southwestern United 
States (distribution from Lanner 1981; herpetofauna 
from Stebbins 1985), pine-oak woodlands of 
Mexico (distribution and herpetofauna from 
McCranie and Wilson 1987), and Pinus halapensis 
forest of the Mediterranean (distribution from 
Mirov 1967; herpetofaunafromArnold and Burton 
1978). Each of these covers approximately the 
same area as longleaf pine. Herpetofaunal diver
sity of these forests is about half that found in 
longleaf pine forests (Table 1). This difference in 
diversity results from increased numbers of frogs, 
salamanders, and turtles in longleaf pine forests; 
lizards and snakes have approximately equal num
bers of species among the four forests. A similar 
pattern is maintained when the taxa are restricted 
to species suspected of maintaining viable popu-
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Figure 2. Frequency distribution of categories of proportional overlap between amphibians and reptiles and longleaf pine. Data are from a 
restricted list (see text) and are given in appendix I. 
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lations in each forest type (Table 2; described as 
non-peripheral taxa by McCranie and Wilson 1987) 
and to specialist taxa of each forest type (Table 3). 
In the latter case, the increased species richness 
found in longleaf pine relative to other forests is 
associated With increased diversity of frogs and 
salamanders but not turtles, lizards, or snakes. 
Taken together, the above analyses suggest that the 
herpetofauna associated with longleaf pine forests 
is unusually diverse. Additionally, this fauna is 
characterized by a gteaterdegree of specialization 
than in other pine forests. 

Table 1. Distribution of amphibian and reptilian species 
among four forests. Unrestricted list. 

Anura 

Caudata 

Testudines 

Squamata 

Crocodilia 

Total 

Longleaf European 
Pine Pine 

35 16 

38 12 

30 

64 

168 

5 

52 

o 

85 

Pinyon Mexican 
Pine Pine-Oak 

14 17 

51 

o 

67 

3 

3 

63 

o 

86 

Table 2. Distribution of amphibian and reptilian species 
among four forests. Restricted list. 

Anura 

Caudata 

Testudines 

Squamata 

Total 

Longleaf European 
Pine Pine 

26 

8 

3 

35 

72 

3 

3 

3 

38 

47 

Pinyon Mexican 
Pine Pine-Oak 

4 

1 

o 
30 

35 

10 

o 
31 

42 

Table 3. Distribution of amp.hibian and reptilian species 
among four forests. Specialists list. 

Longleaf European 
Pine Pine 

Pinyon Mexican 
Pine Pine-Oak 

Anura 8 0 2 

Caudata 2 0 

Testudines 0 0 

Squamata 7 0 5 

Total 18 0 8 
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ECOLOGICAL GUILDS 

The diversity of the herpetofauna of longleaf 
pine forest is further expressed in the variety of 
ecological roles performed by these vertebrates. We 
recognized four major foraging guilds of verte
brates occupying longleaf pine forest; these are 
folivore/herbivore, detritivore/filter feeder, inver
tebrate predator, and vertebrate predator. Because 
most amphibians have aquatic larvae, this stage 
was considered separately from adults. Four ma
jor habitat guilds were also recognized: arboreal, 
terrestrial, fossorial, and aquatic. 

Most amphibians and reptiles of longleaf pine 
are predators of arthropods or vertebrates. How
ever, the other major foraging guilds are exhibited 
by one or more members of the herpetofaunal as
semblage (Table 4). 

Additionally, amphibians and reptiles inhabit
ing longleaf pine occur in all of the major habitat 
guilds (Table 4). While many forms are found on 
the soil surface or leaf litter, an unusual number of 
species are fossoria1.or semifossorial, taking advan
tage of the relatively sandy soils preferred by 
longleaf pine. The latter group includes species 
that spend the majority of their lives underground 
(e.g. Scaphiopus and Rhineura) as well as those that 
burrow for shorter periods but still have anatomi
cal features useful for burrowing (e.g. Bufo and 
Heterodon). 

Table 4. Distribution of longleaf amphibians and reptiles in 
foraging and habitat guilds. 

Foraging Guild 

Folivore/Frugivore 

Detritivore/Filter 

Invertebrate 

Predator 

Vertebrate 
Predator 

Habitat Guild 

Arboreal 

Surface 

Fossorial 

Aquatic 

Amphibians 

Larvae Adults 

0 0 

26 0 

2 34 

6 0 

Amphibians 

Larvae Adults 

0 7 

12 

0 13 

33 2 

Reptiles 

3 

0 

15 

20 

Reptiles 

5 

21 

11 



Only two genera of reptiles occupying longleaf 
pine habitats consume terrestrial vegetation 
(Gopherus and Terrapene), but these two are known 
to eat fruit and seeds of understory herbs and 
shrubs and may be important dispersal agents for 
these plants (Kaczor and Hartnett 1990). Thus, 
they may impact current and future structure, al
though this has not been studied in detail. Addi
tionally, the gopher tortoise creates a lengthy 
burrow that serves as hiding, nesting, and overwin
tering sites for a variety of obligate and facultative 
associates (Jackson and Milstrey 1989). Because of 
its wide-ranging impact on the longleaf environ
ment, the gopher tortoise is considered to be a key
stone species within the community. 

BIOGEOGRAPHY 

available, the second method is preferable because 
it represents a search for general pattern rather than 
a series of ad hoc, independent hypotheses 
(Humphries and Parenti 1986). 

Phylogenetic relationships have been analyzed 
for only a few taxa of amphibians and reptiles of 
longleaf pine habitats. Despite this dearth of in
formation, we examined the biogeography of the 
longleaf herpetofauna by searching for three types 
of information. Where possible, phylogenies were 
collected for groups found within this forest type. 
If such data were not available, then narrative state
ments were collected that hypothesized the closest 
living relative of forms found in longleaf pine. Fi
nally, if the previous two bits of information were 
lacking, centers of diversity of genera with species 
thought to be longleaf pine specialists were exam
ined and assumed to be the origin of forms cur-

The southeastern Coastal Plain is a geologically rently found in longleaf pine forests. These data 
young landscape, raising the question of where the demonstrate a consistent pattern of relationships 
diverse and specialized herpetofauna of longleaf between taxa found in longleaf pine and those 
pine habitats originated. Two general approaches found in arid regions of the southwestern United 
have been used to infer historical origins of faunas. States and Mexico (Table 5). This pattern can be 
One approach is to examine the distribution of con- interpreted as indicating a fragmentation of a 
geners in an effort to identify the center of origin once-widespread biota or the presence of a dis-
for a genus (or other higher taxonomic group; persal route used by several taxa (Savage 1982) 
Pielou 1979). Typically, the center of diversity is traveling between the southeastern Coastal Plain 
assumed to be the center of origin with outlying and southwestern desert habitats. The former ex-
taxa being derived from this center. A second ap- planation conforms to Rosen's (1978) hypothesis of 
proach is to examine the phylogenetic relationships a Cannonball seaway separating eastern and west-
of monophyletic lineages from an area of interest ern portions of North America; the latter conforms 
to determine whether or not taxa from this area to a hypothesis of concordant dispersal across this 
share a consistent pattern of sister-taxon relation- barrier during the Pleistocene (Martin and Harrell 
ships with another area or areas (Platnick and 1957). The biogeographic pattern observed for 
Nelson 1978). If well-corroborated phylogenies are amphibian and reptilian taxa that are longleaf pine 

Table 5. Biogeographic affinities of amphibians and reptiles specializing on longleaf pine forests. 

Taxon Area of Closest Method Source 
Living Relative of Inference 

Notophthalmus S. Texas and Phylogenetics Reilly 1990 
perstriatus N. Mexico 

Ambystoma Ozarks Phylogenetics Shaffer et al. 
cingulatum 1991 

Rana SW desert and Phylogenetics Hillis and 
capito N. Mexico Davis 1986 

Gopherus Chihuahua desert Phylogenetics Lamb et al. 
polyphemus Mexico 1989 

Rhadinaea Mexico Evo!. System. Myers 1974 
flavilata 

Crotalus SW desert Evol. System. Klauber 1972 
adamanteus 
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their maintenance should be 
conservation efforts. 
be based on well-documented 

in 

data are rare for any vertebrate sn,Pc]es. 
group of animals from the same forest 

To characterize the literature available on am-
~HHJ1.CUi"" and 

information on the 
that we believe are for 

ment 
dealt with anecdotal information or papers 

dealt with substantial data. papers 
were further subdivided into those that indicated 

variation versus those that 

the literature on the natural 
of forests 

or unusual revroduction . 
(e.g. record dutch size). Major studies with no re-
gional or variation consisted principally of 
papers documenting seasonal patterns of reproduc
tion of courtship and/ or dutch deposition). 
Iv10st of the studies examined patterns of sur
vival and reproduction that we classified as life his
tory. 

Taxonomically, the literature is dominated by 
studies of and among amphib-

and Gopherus; Eumeces; and Anolis; among rep-
tiles (Table The on these five genera 
stems from two sources. the information on 

_n,,;tQ01'1!C can be traced to the efforts of the 
Tortoise Council to increase knowledge of 

the status and ecology of this keystone species. 
::,e~=OIld, efforts of herpetologists at the Savannah 

Lab are responsible for the 
of papers regarding the other 

Table 6. affinities of selected inhabitants of pine forests. 

Relative 

Anolis 
caroiinensls 

contortrix 

Terrapene 
carolina 
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SW desert 

Cuba 

SW desert 

Great Plains 

Costa Rica 

SE U's'/~"lexico 

Veracruz, Mexico 

Method 

Phylogenetics 

Eva!. System, 

Eva!. 

Eva!. 

Phylogenetics 

Evo!. System. 

Phylogenetics 

Source 

Sattler 
1980 

Williams 
1969 

Larsen and 
Tanner, 1975 

Klauber, 1972 

Slowinski 
pers. comm. 

VanDevender 
and Conant, 1990 

Rosen, 1978 



Table 7. Distribution of recent (1978 to 1991) published data (by topic) on amphibians and reptiles of longleaf pine forests. 

TOPIC NOTES MAJOR PAPERS 

AMPHIBIANS REPTILES AMPHIBIANS REPTILES 

Predation 37 3 2 

Food 3 9 3 3 

Movement 3 5 2 

Reproduction 2 22 10 13 

Habitat 2 0 2 

Competition 0 0 9 2 

Disease/Parasites 0 6 2 4 

Management 0 0 2 

Life History 2 5 15 19 

Morphology 2 5 7 0 

Table 8. Distribution of recent (1978 to1991) published data (by genus) on amphibians and reptiles of longleaf pine forests. 

AMPHIBIANS 

Taxon Notes Major 
Papers 

Ambystoma 6 28 
Hyla 4 10 
Others (9 genera) 6 17 

well-studied genera. This indicates the importance 
of sites where long-term monitoring and ecologi
cal research are appreciated and enco~aged. The 
establishmenlof similar field stations will allow 
documentation of how patterns described at the 
SREL change from site to site Within the southeast
ern Coastal Plain. 

The major problem faced in conservation of the 
herpetofauna of longleaf pine forests, as well as the 
rest of the fauna·and flora of this habitat, was suc
cinctly argued by Means and Grow (1985); this 
habitat was the primary building site for past ag
ricultural and urban development. Therefore, 
longleaf pine was severely impacted long before 
any conservation lobby could be effected. Current 

REPTILES 

Taxon Notes Major 
Papers 

Gopherus 7 9 
Anolis 7 8 
Eumeces 5 12 
Others (19 genera) 56 20 

examples of old-growth longleaf pine are restricted 
to private holdings, each of a few hundred acres, 
10catedprincipally in southern Georgia. Because 
most of this forest type has been lost and the re
maining forest is severely dissected, lists of species 
of special concern have burgeoned (Noss 1988). 
Additionally, conservation and management strat
egies for these species often have been imple
mented from scant data that may not reflect forest 
processes likely to have been experienced in the 
evolutionary history of native amphibians and rep
tiles (Means and Grow 1985). This observation es
tablishes the value of conserving and studying the 
few remaining old-growth·teserves because these 
areas are our last hope for recovering the natural 
history of organisms in this forest type. 
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A cursory examination of the conservation sta
tus of longleaf amphibians and reptiles indicates 
that an alarming percentage of the specialist fauna 
is imperiled. We gathered data regarding the cur
rent status of the herpetofauna by examining Natu
ral Heritage Program species tracking lists for the 
states of Alabama, Florida, Georgia, Louisiana, Mis
sissippi, South Carolina, North Carolina, and Texas. 
In examining these lists, we defined a species as 
being of conservation concern if it was listed as be
ing rare (having at least an S3 Heritage rank or C2 
of the federal regime). Of the species maintaining 
viable populations in longleaf pine forests, 6 of 34 
(18%) amphibian and 18 of 38 (47%) reptilian spe
cies were listed by one or more state heritage pro
grams as being of conservation concern (Appendix 
I). For specialist taxa, 3 of 10 (30%) amphibian and 
7 of 8 (88%) reptilian species were listed by at least 
one heritage program as being of conservation con
cern. The majority of these species were listed in 
nearly all states within the historical range of these 
taxa, indicating that they were considered threat
ened throughout their range and not just in some 
portion of the range. The observation that over half 
of the specialist taxa are rare enough to be listed 
by state heritage programs reflects the severe loss 
of their ancestral habitat (Means and Grow 1985, 
Noss 1988). This pattern of forest specialists being 
more severely affected than widespread "weedy" 
taxa is consistent with effects of fragmentation ob
served at a variety of sites (Simberloff, this vol
ume). 

It is obvious that the major factors impacting 
the native amphibian and reptilian fauna are loss 
and fragmentation of habitat (Means and Grow 
1985, Noss 1988, Simberloff, this volume). Within 
this reduced and fragmented environment some 
other general areas of conservation concern have 
been documented. One is the impact of new preda
tors and/or increased population densities of na
tive predators due to the loss of top predators (e.g. 
Felis concolor). Carr (1982) noted a dramatic in
crease in nest predation for amphibians and rep
tiles due to increased activity of armadillos 
(Dasypus novemcinctus), a predator that has ex
pandedits range to include the southeastern 
Coastal Plain. Increased predation by raccoons 
(Procyon Zotor; Landers et al. 1980) may also result 
from loss of top predators (Simberloff, this vol
ume). Additionally, feral pets and farm animals are 
known to impact amphibians and reptiles of the 
Coastal Plain, again principally by consuming eggs 
and young (Causey and Cude 1978, Dobie 1986). 
Introduced fire ants have been hypothesized by 
Mount (1981) as impacting a variety of vertebrates, 
especially those that nest on or near the ground. 
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In addition to these predatory sources, humans 
can have direct or indirect impacts on mortality of 
longleaf amphibians and reptiles. Because adult 
tortoises have few natural predators and have un
usually long life spans (Landers et al., 1982), pre
dation by humans on large adults may have an 
especially rapid deleterious effect on the popula
tion dynamics of this keystone species. A sus
pected indirect effect of humans is mortality 
resulting from vehicle traffic (Landers and Buckner 
1981). This effect may increase on small frag
mented sites if animals attempt to migrate in search 
of better sites. In the case of gopher tortoises, these 
mortality sources may be exacerbated by the trans
fer of disease to isolated populations (Dodd and 
Seigel 1991). A final source of human-induced 
mortality for amphibians and reptiles of longleaf 
pine is the continued organization of rattlesnake 
roundups in some areas, most notably, Opp, Ala
bama and Whigham, Georgia. This activity re
mains an important source of mortality for the 
herpetofauna near these sites because gasoline con
tinues to be used to drive rattlesnakes from the bur
rows (Williams 1990) and because of the 
demonstrable deleterious effect of this practice on 
burrow commensals (Speake and Mount 1973). 

A second general factor of conservation con
cern for amphibians and reptiles in longleaf pine 
forests is the effect of certain forest management 
practices. The invasion of hardwood tree species 
and the resulting development of a closed canopy 
when fire is suppressed has obvious deleterious ef
fects on the native longleaf herpetofauna, especially 
the specialist forms that trace their evolutionary 
history to arid, open environments. The reintro
duction of fire as a management tool in longleaf 
pine forests is known to result in little direct mor
tality to the herpetofauna. In fact, of 38 amphib
ian and reptilian species studied by Means and 
Campbell (1981), only the eastern glass lizard 
(Ophisaurus ventralis) appeared to incur significant 
direct mortality from fire. Instead, fire is known 
to create a structural response in vegetation that is 
advantageous to longleaf amphibians and reptiles 
(Means and Campbell 1981, Campbell and 
Christman 1982). Forestry practices designed to 
produce single-species, even-aged, dense stands of 
timber (often replacing the native longleaf pine) are 
implicated in declining species diversity, especially 
of specialist forms (Means and Grow 1985, Noss 
1988). However, data regarding these effects are 
scant and management interpretations often 
equivocal. For example, Lohoefener and Lohmeier 
(1981) recommended against windrows based on 
their restriction of movements in gopher tortoises. 
Landers and Speake (1980) reported that windrows 



were beneficial as foraging and cover sites for in
digo snakes. In general, mechanical site prepara
tion would appear to destroy and/or remove 
appropriate food, cover, and nest sites, so great care 
and planning must accompany its use if deleteri
ous effects on amphibians and reptiles are to be 
minimized. 

MANAGEMENT 

The fact that amphibians and reptiles that spe
cialize on longleaf pine forests cannot be main
tained elsewhere (because of their restricted 
distributions) indicates an urgent need for studies 
documenting the ecological requirements of the 
longleaf herpetofauna so that the remaining habi
tat can be managed properly. Examination of the 
published literature indicates that managementin~ 
formation is likely to come not from publications, 
but rather from the collective expertise of herpe
tologists with lengthy experience in this region. 

As indicated in our introduction, the ability of 
ectothermic vertebrates to convert food energy into 
biomass permits dense populations of amphibians 
and reptiles in their native habitats. The implica
tion for land managers is that many amphibians 
and reptiles should be relatively easy to manage, 
given that they need relatively low levels of food 
intake for maintenance. For many 
human-impacted sites, amphibians and reptiles 
have great potential for recovery as long as appro
priate feeding and reproductive sites are main
tained. Because many of these animals do not need 
to wander far for food resources, viable popula
tions should be sustainable on the small fragments 
of longleaf pine that remain. 

A number of general management practices 
should be considered for enhancing longleaf pine 
habitats for the herpetofauna. As indicated above, 
one is prescribed fire. Fire timing and frequency 
should be applied in a fashion that mimics natu
ral fire occurrences (Mushinsky 1985). Summer 
fires are preferred over winter ones because they 
produce appropriate food (Cox et al. 1987) and 
cover (Means and Campbell 1981), especially for 
gopher tortoises. Fire frequency is known to vary 
considerably among habitats (Auffenberg and 
Franz 1982), making the development of specific 
guidelines difficult. For winter burned sites, 
Landers and Speake (1980) recommended fire ev
ery 2-4 years based on data regarding gopher tor
toises and indigo snakes (Drymarchon corais). 
Periods as long as 7-10 years have been recom
mended for summer burns (Cox et al. 1987). Some 

flexibility is desirable in administering fire beeause 
natural fire regimes were inherently variable in na~ 
ture (Myers 1990). Maintenance of patChes with 
varying time since last burn may be important for 
providing appropriate habitat for the assemblage 
of amphibians and reptiles inhabiting longleaf pine 
forest because not all species prefer the same habi
tat conditions (Campbell and Christman 1982). 

A second general management consideration is 
the physical diversity of the ground cover. Reten
tion of downed trees, stumps, and snags as part of 
the habitat is highly desirable, based on a consid
eration of the natural history of amphibians and 
reptiles. These sites are known to serve as cover 
and/ or nest sites (e.g. Plethodon glutinosus, Eumeces 
inexpectatus, and Cemophoracoccinea,M6unt [1975]; 
Drymarch01i corais, Smith [1987]). Additionally, 
downed trees create appropriate regeneration sites 
for understory vegetation (Hermann, this volume), 
thereby improving the habitat for the herpetofauna. 

A third management consideration is the con
servation of temporary wetlands, especially sink
hole ponds and seasonally flooded flatwoods 
depressions. These areas are vital reproductive 
sites for most of the amphibian species in longleaf 
pine forests (Bailey 1990, Dodd and Charest 1988). 
Because amphibian species richness decreases in 
the presence of predatory fishes (Wilbur 1984), care 
must be taken to ensure that these areas remain 
fish-free. Additionally, because species richness is 
positively correlated with hydroperiod in these 
temporary sites (Pechmann et al. 1989), care must 
be taken to insure that drainage patterns are not al
tered at these sites. Draining caused by ditching 
has known deleterious effects on the species rich
ness and abundance of metamorphosing juvenile 
amphibians (Pechmann et al. 1989). Additionally, 
siltation is suspected to affect some amphibians 
(Nickerson and Mays 1973). Therefore, plowed fire 
lanes or road beds may impact these sites, often for 
great distances. In places where temporary wet
lands have been severely impacted or eliminated, 
the creation of artificial pond sites may be a viable 
management consideration (Pechmann et al. 1989). 

A final management consideration is the effect 
of mechanical and chemical site preparation. As 
mentioned above, data regarding the impact of 
such techniques on amphibians and reptiles can be 
equivocal. However, mechanical techniques col
lapse gopher tortoise burrows (Tanner and Terry 
1981; but see Diemer and Moler 1982) and alter un
derstory vegetation, especially wiregrass (Outcalt 
and Lewis 1990). Because many of the specialized 
longleaf herpetofauna are affected directly or indi-
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rectly by the presence of native ground cover 
(Means and Grow 1985), mechanical site prepara
tion in natural longleaf stands should be mini
mized. Bryan (1991) found no !ieleterious effects 
on the population structure or activity of gopher 
tortoises in the DeSoto National Forest, Mississippi, 
when efforts were made to minimize the effects of 
mechanical site preparation around each tortoise 
burrow. Virtually nothing is known of the effects 
of chemical site preparation on amphibians and 
reptiles (Cox et a1. 1~87), although some herbicides 
have known deleterjpus effects on tadpoles (Dial 
and Dial 1987). This indicates that chemicals 
should be avoided, especially near amphibian re
production sites. 

If appropriate components of longleaf habitats 
(e.g. downed logs, natural temporary wetland 
sites), are maintained, tremendous production of 
offspring can occur. For example, Pechmannet a1. 
(1989) documented the production of over 75,000 
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juvenile amphibians in a single year at a one hect
are pond in South Carolina. These are the organ
isms that provide food for other amphibian and 
reptilian specialists in longleaf pine forests (Moler 
and Franz 1988) and should allow rapid replace
ment of populations impacted by previous man
agement activities. 
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APPENDIX I 

List of amphibians and reptiles overlapping the range of longleaf pine. Overlap data represent the pro
portion of a species distributional range that overlaps the distribution of longleaf pine. Habitat use cat
egories indicate species that were considered to be residents (R) or specialists (5) of longleaf pine forests 
(see text for definitions). Conservation status indicates states where species are listed as being of conser
vation concern (see text for explanation). Guilds represent foraging (invertebrate [1], vertebrate [V], fil
ter/detritivore [D], or plant [PD and habitat uses (arboreal [AJ, surface [5], aquatic [W], or fossorial [Fl). 
Categorizations for the two major types of guilds are separated by a dash. For amphibians, categoriza
tions of adults and larvae are listed in sequence. 

Taxon Overlap Habitat Conservation Guilds 
Use Status 

Amphibia 

Ambystomatidae 

Ambystoma cingulatum 1.00 RS AL,FL,GA,MS,SC IV-FW 

A. mabeei 1.00 R IV-FW 

A. maculatum <.01 

A. opacum .10 

A. talpoideum .70 R TX IV-FW 

A. texanum .20 

A. tigrinum .20 R AL,FL,LA,MS,NC,SC IV-FW 

Amphiumidae 

Amphiuma means .90 

A. pholeter 1.00 

A. tridactylum .40 

Plethodontidae 

Desmognathus aeneus .50 

D. apalachicolae 1.00 

D. auriculatus .90 

D. fuscus .20 

D. monticola .10 

Eurycea cirrigera .70 

E. longicauda .30 

E. quadridigitata 1.00 R NC II-SW 

Gyrinophilus pO[Qhyriticus .10 

Haideotriton wallacei 1.00 

Hemidactylium scutatum <.01 

Phaeognathus hubrichti 1.00 

Plethodon cinereus .20 

P. glutinosus "complex" .30 R II-SS 

P. serratus <.01 

P. websteri 1.00 

Pseudotriton montanus .60 

P. ruber .10 
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Taxon Overlap Habitat Conservation Guilds 
Use Status 

Stereochilus marginatus 1.00 

Proteidae 

Necturus alabamensis .90 

N. beyeri .80 

N.lewisi .90 

N. punctatus 1.00 

Salamandridae 

Notophthalmus perstriatus 1.00 RS FL,GA IV-WW 

N. viridescens .10 R IV-WW 

Sirenidae 

Pseudobranchus striatus .80 

Siren intermedia .30 

S. lacertina .80 

Anura 

Bufonidae 

Bufo americanus <.01 R ID-FW 

B. guercicus .90 RS ID-FW 

B. terrestris .90 R ID-FW 

B. valliceps .20 R ID-FW 

B. woodhousii .10 R ID-FW 

Hylidae 

Acris crepitans .10 R ID-SW 

Acris gryllus .80 R ID-SW 

Hyla andersonii .70 R ID-AW 

Hyla avivoca .70 

H. chrysoscelislversicolor .20 R ID-AW 

H. cinerea .80 R ID-AW 

H. femoralis .90 R ID-AW 

H. gratiosa .90 RS ID-AW 

H.sguirella .90 RS ID-AW 

Pseudacris brachllphona .10 R ID-SW 

P. brimleyi 1.00 RS ID-SW 

P. crucifer .10 R ID-AW 

P. nigrita .80 RS ID-SW 

P. ocularis .90 RS ID-SW 

P. ornata 1.00 RS ID-FW 

P. triseriata <.01 R ID-SW 

Microhylidae 

Gastrophryne carolinensis .60 R ID-SW 
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Taxon 

G.olivacea 

Ranidae 

Rana areolata 

R. capito 

R. catesbeiana 

R. clamitans 

fLgnillQ 

R. heckscheri 

R. okaloosae 

R. palustris 

R. utricularia 

R. sylvatica 

R. virgatipes 

Pelobatidae 

Scaphiopus holbrooki 

Crocodilia 

Alligatoridae 

Alligator mississipgiensis 

Sauria 

Amphisbaenidae 

Rhineura floridana 

Anguidae 

Ophisaurus attenuatus 

O. compressus 

O. mimicus 

O. ventralis 

Phrynosomatidae 

Sceloporus undulatus 

S. woodi 

Polychridae 

Anolis carolinensis 

Scincidae 

Eumeces anthracinus 

E. egregius 

E. fasciatus 

E. inexpectatus 

E. laticeps 

Neoseps reynoldsi 

Scincella lateralis 

Overlap 

.10 

.10 

1.00 

.10 

<.01 

.90 

1.00 

1.00 

.10 

.60 

<.01 

.80 

.40 

.70 

1.00 

.40 

.90 

1.00 

.80 

.20 

1.00 

.50 

.10 

.90 

.30 

.60 

.40 

1.00 

.40 

Habitat 
Use 

R 

R 

RS 

R 

R 

R 

RS 

R 

R 

RS 

R 

R 

R 

R 

Conservation 
Status 

AL,FL,GA,LA,MS,NC 

GA 

GA,NC 

GA 

Guilds 

ID-SW 

ID-FW 

ID-FW 

ID-SW 

ID-FW 

I-S 

I-S 

I-A 

I-A 

I-F 

I-S 

I-S 

I-A 

I-S 
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Taxon 

Teiidae 

Cnemidoghorus sexlineatus 

Serpentes 

Colubridae 

Carghoghis amoenus 

Cemoghora coccinea 

Coluber constrictor 

Diadoghis gunctatus 

Drymarchon corais 

Elaghe guttata 

E.obsoleta 

Farancia abacura 

F. erytrogramma 

Heterodon gla~rhinos 

H. simus 

Lamgrogeltis caUigaster 

L. getula 

L. triangulum 

Masticoghis flagellum 

Nerodia clarkii 

N. cyclogion 

N. erythrogaster 

N. fasciata 

N. floridana 

N. rhombifer 

N. sigedon 

N. taxisgilota 

Ogheodrys aestivus 

Pituoghis melanoleucus 

Regina alieni 

R. grahami 

R. rigida 

R. segtemvittata 

Rhadinaea flavilata 

Seminatrix gygaea 

Stilosoma extenuatum 

Storeria dekayi 

S. occigitomaculata 

Tantilla coronata 
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Overlap 

.30 

.20 

.40 

.20 

.20 

.80 

.30 

.20 

.70 

.90 

.30 

1.00 

.30 

.20 

.20 

.20 

.80 

.50 

.40 

.60 

.80 

.30 

.10 

.90 

.30 

.10 

.70 

.20 

.80 

.20 

·1.00 

.90 

1.00 

.20 

.20 

.40 

Habitat 
Use 

R 

R 

R 

R 

R 

R 

R 

R 

RS 

R 

R 

R 

R 

R 

RS 

RS 

,R 

Conservation 
Status 

TX 

MS,LA 

AL,FL,GA,MS 

GA,MS 

FL,LA,MS 

FL,MS 

GA,SC 

AL,FL,GA,LA,MS,NC 

GA,LA,MS 

FL 

Guilds 

I-S 

I-F 

V-F 

V-S 

V-S 

V-A 

V-A 

V-F 

V-F 

V-F 

V-S 

V-S 

V-S 

V-F 

V-S 

V-F 

I-F 



Taxon 

T. gracilis 

T. relicta 

ThamnoQhis Qroximus 

T. sauritus 

T. sirtalis 

Virginia striatula 

V. valeriae 

Elapidae 

Micrurus fulvius 

Viperidae 

Agkistrodon contortrix 

A. Qisc.ivorus 

Crotalus adamanteus 

C.borridus 

Sistrurus miliarius 

TestUdines 

Chelydridae 

Chel¥dra seq~entina 

Macrociem¥s temminckii 

Emydidae 

Chtysem¥s picta 

Clemm¥s guttata 

Deirochel¥s reticula ria 

Graptem¥s barbouri 

G. flavimaculata 

G. kohnii 

G. nigrinoda 

G. oculifera 

G. Qseudogeographica 

G. pulchra 

Malaclem¥s terrapin 

Pseudem¥s alabamensis 

P. concinna 

P. floridana 

P. nelsoni 

P. rubriventris 

TerraQene carolina 

T. ornata 

Trachem¥s scripta 

Overlap 

.10 

1.00 

<.01 

.30 

.10 

.60 

.30 

.70 

.30 

.70 

.90 

.30 

.50 

.20 

.40 

.20 

.30 

.80 

1.00 

1.00 

.50 

1.00 

.70 

<.01 

.70 

.50 

1.00 

.50 

.90 

.70 

.10 

.40 

<.01 

.40 

Habitat 
Use 

RS 

R 

R 

R 

R 

R 

RS 

R 

R 

R 

R 

Conservation 
Status 

GA,LA,NC,SC 

LA,NC,SC 

NC 

LA 

Guilds 

I-S 

I-S 

I-S 

V-F 

V-S 

VoW 

V-S 

V-S 

V-S 

P(+I)-S 

P-S 
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Taxon 

Kinosternidae 

Kinsternon baurii 

K. subrubrum 

Sternotherus carinatus 

S. minor 

S.odoratus 

Testudinidae 

Gogherus gol~ghemus 

Trionychidae 

Agalone ferox 

A. mutica 

A. sginifera 
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Overlap 

.80 

.50 

1.00 

.60 

.30 

.90 

.80 

.10 

.10 

Habitat 
Use 

RS 

Conservation 
Status 

AL,FL,GA,LA,MS,SC 

Guilds 

P-F 
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