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Many authors have noted a general 
reduction in species diversity among 
animal groups as latitude decreases 
in peninsular Florida (Dinnen 1984, 
Loftus and Kushlan 1987, for fishes; 
Duellman and Schwartz 1958, Kiester 
1971, for amphibians and reptiles; 
Cook 1969, Robertson and Kushlan 
1984, for birds; Simpson 1964, Layne 
1984, for mammals). Simpson (1964) 
considered such a "peninsular ef- 
fect" to be due to a greater rate of 
extinction and, or a lower rate of 
immigration along peninsulas in 
comparison to the mainland. 

Species area curves (Preston 1962, 
MacArthur and Wilson 1967) for liz- 
ards and snakes evaluated by Busack 
and Hedges (1984) showed that there 
was no significant peninsular effect 
in Florida. There was, however, a 
general trend for reduced species 
numbers as one proceeds down the 
peninsula of Florida, most likely 
caused by a reduction in habitat 
quality. Moreover, Robertson's 
(1955) study of breeding land birds 
of the Long Pine Key region of Ever- 
glades National Park, the southern 
most Upland regon on the mainland, 
revealed both lower species richness 
and lower densities within species 
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Abstract.-The amphibians and reptiles of the 
Long Pine Key region, Everglades National Park, 
were surveyed between 1984 and 1 986. This 
herpetofauna, with 5 1 species, is well represented 
by habitat generalists and Prairie species, but the 
compliment of Upland species, primarily Pineland 
species, is low due to the lack of natural soil 
development and the isolation of the area. 

than in other areas. This reduced cludes both low species and popula- 
abundance of animals agrees with tion numbers and applies to all taxa. 
the general belief that productivity is The main objectives of this study 
low in sou them Florida Pinelands are to: 
(oligotrophic, Snyder 1986). When 1. 
Duellman and Schwartz (1958) de- 
scribed the southern Florida herpe- 
tofauna as "depaupera te.. .for a 
warm lowland area" they were refer- 

develop a species list of am- 
phibians and reptiles in Long 
Pine Key-Paradise Key area 
(abbreviated LFK herein), 

ring to the lower number of species 2. describe species associations 
(table 1). It has remained unclear with vegetation characteris- 
whether characterization of the her- tics, 
petofauna as depauperate applies to 
all habitat types in the region, in- 



3. evaluate correlations be- 
tween species' phenologies 
and rainfall patterns in the 
area, 

4. estimate abundances of spe- 
cies and compare them to 
other areas in North Amer- 
ica. 

Study Area 

The Long Pine Key (LPK) region was 
chosen for study because this 8000 ha 
area is the principal remaining natu- 
ral upland region of the original Mi- 
ami (or Atlantic) Rock Ridge physi- 
ographic province (Davis 1943) and 
as part of Everglades National Park it 
has been protected from human 
interference for nearly 40 years. The 
region includes about 4650 ha of Pi- 
nelands (Snyder 1986) with a series 
of "transverse or finger glades," or 

seasonally flooded Prairies, inter- 
spersed throughout the Pinelands 
(fig. 1). Within the Pinelands there is 
a series of at least 120 tropical hard- 
wood Hammocks (Olmsted et al. 
1983, fig. 2) varying in size from .1 ha 
to 91 ha (Olmsted, Loope and Hilsen- 
beck 1980). Most Hammocks are 
completely surrounded by Pineland 
and are kept rather small due to the 
frequent fires (prescribed burns and 
natural fires from lightning) in the 
region. The largest Hammock, Royal 
Palm, is surrounded by seasonally 
flooded Prairies and has almost com- 
pletely overgrown the limestone ele- 
vation known as Paradise Key (these 
names are sometimes used inter- 
changeably). Because Paradise Key 
figured importantly in the study of 
Duellman and Schwartz (1958), I 
have included it in the present study 
as part of the general area described 
herein as LPK. 

On the southern border of LPK 

Figure 1 .-Aerial photograph of Pineland and Prairie of Long Pine Key. 
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about 3600 ha of land were farmed 
until 1975 (abandonment was an at- 
tenuated process from the 1960's to 
19751, when this agricultural area, 
known as the "hole-in-the donut," 
was purchased by the Park Service. 
Early farming was limited to areas 
with deeper soil, and involved little 
alteration of the underlying bedrock. 
Starting in 1954 (W.B. Robertson, Jr. 
pers. comm.) rock-plowing of the 
upper 20 cm of the ground surface 
created an artificial soil: "deeper, 
better drained, better aerated, and 
possibly more nu trient-rich than the 
pre-farming soil" on 1600 of the 3600 
ha (Ewel et al. 1982:l-2). The sub- 
strate alteration proved conducive to 
the establishment of exotic vegeta- 
tion, especially Brazilian Pepper (Sch- 
inus terebinthifoliusl after the farm- 
land was abandoned (Ewel et al. 
1982). 

Existing detailed surveys of the 
region's vegetation in relation to ele- 
vation, fire and hydrology (e.g. Olm- 
sted et a1 1980; Olmsted et al. 1983; 
Olmsted and Loope 1984; Taylor and 
Herndon 1981) as well as an ex- 
tremely detailed vegetation map of 
the area (Johnson et al. 1983) have 
made it much easier to plan the cur- 
rent project. Historical surveys of the 
literature in the above cited refer- 
ences, among many others, make it 
clear that the LPK region has not 
been completely free from distur- 
bances: logging of the Pinelands dur- 
ing the 1930's and 1940's; farming, as 
described above; invasion by exotic 
vegetation; development of elevated 
roadways with marl dug from local 
pits and their resulting small canals, 
culverts and ponds bordering the 
former farmlands (all of which dis- 
tort the original associations of eleva- 
tion, soil, vegetation and surface wa- 
ter); fire roads, to help control pre- 
scribed burns; and the inevitable 
presence of humans and their build- 
ings (both those for visitors and the 
complex of staff facilities). All of 
these factors play a role in determin- 
ing the present herpetofauna. Cur- 
rent park management fosters a de- 



large enough to ensure lasting pres- 
ervation of this unique ecosystem 
'7 Pe. 

Materials and Methods 

General Collecting and Road 
Cruising 

For the 3 years of the study reported 
on herein many hours were spent 
surveying and trapping in areas for 
evidence of amphibians and reptiles. 
Each time the traps were checked, a 
50 km section of unimproved dirt 
roads was driven over by van, and 
an additional 15 km paved road was 
systematically covered by van for a 
total of 8 to 16 hours per week, dur- 
ing which all animals were captured 
and identified. Searches on foot, by 
teams of two to four people, were 
conducted in all of the major habitats 
each week, during which animals 
were searched for at the surface and 
under rocks and logs. The time spent 
collecting and road cruising was di- 
vided between day and night to en- 
sure that all species in LPK might be 
found. 

Trapping 

I used a system of funnel traps at- 
tached to drift fences and transects 
(referred to throughout as "arrays"). 
Many researchers have used arrays 
to study amphibians and reptiles 
(Campbell and Christman 1982b, 
Clawson and Baskett 1982, Vogt and 
Hinc 1982, Gibbons and Semlitsch 
1981, Clark 19701, however they all 
employed arrays that included both 
funnel traps and pit traps. Usually 
the pit traps are placed at regular in- 
tervals by digging holes in the 
ground. However, the lack of well 
developed soils coupled with an ir- 
regular limestone surface made the 
use of pit traps impractical to use in 
the everglades. 

Each array was constructed of 
four fifteen meter long sheets of 
shade cloth (one meter tall) that 

intersected in the middle to form an 
"x." The shade cloth was kept up- 
right by tieing it to iron rebars that 
were hammered into the limestone. 
Traps were made of cylinders of one- 
eighth inch hardware cloth approxi- 
mately 1 m in length and 30 cm in 
diameter. Each trap was fitted with 
two funnels (one funnel on each side 
of the shade cloth fencing) made of 
the same material. Funnels were at- 
tached to the free ends of the four 
arms of the array. Shade cloth had 
12-cm flaps sewn onto the bottom 
edge to conform to the irregular sur- 
faces of the everglades terrain. Flaps 
were covered with natural soils and 
or leaf litter so that animals would 
not crawl under them (figs. 3 and 4). 
The square area encompassed by 
each array was .10 ha. 

Arrays were placed in each of four 
main habitat types: seasonally 
flooded Prairies, Pinelands, tropical 

hardwood Hammocks, and in the 
area of secondary succession from 
former farming, the "hole-in-the-do- 
nut." The latter area is referred to 
throughout as "Disturbed." Thirteen 
arrays were maintained starting in 
May, 1984, and the arrays are still 
checked to the current date. Three 
arrays were placed in each habitat 
type within Long Pine Key and one 
extra hammock array was main- 
tained in Royal Palm Hammock on 
Paradise Key (fig. 5). Arrays were 
temporarily taken down during park 
service prescribed burns and re- 
placed after the burns. Because ar- 
rays were in place for different dura- 
tions, I assessed yield in terms of rate 
of capture, rather than absolute cap- 
ture yield, and capture rate was as- 
sessed separately for wet and dry 
seasons. At each array we main- 
tained two 1-m2 pieces of tar-paper, 
under which we commonly collected 

Figure 2.-Aerial photograph of Pineland and Hammocks in Long Pine Key. 
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Figure 3.-Aerial photograph of locality known as New Wave Prairie in Long Pine Key with 
"xW-shaped trapping array visible at left (each of the four arms of the array is 15 rn long). 

seasons. At each array we main- 
tained two 1-m2 pieces of tar-paper, 
under which we commonly collected 
animals. All animals caught along the 
fences or under the tar paper at an 
array were counted as part of the 
capture rate at the array in question. 

Symbolic Star Plot Analysis 

Symbolic Star Plot Analysis (Cham- 
bers at al. 1983) was chosen as a use- 
ful multivariate method for graphi- 
cally depicting the rates of capture of 
species in the major habitats. Only 
species for which there were at least 
ten captures were chosen, and the 
analyses were based on the number 
of animals trapped per 1000 array 
days because the raw data does not 
reflect the fact that arrays were op- 
erational for varying time periods. 
The data values are used as the 
lengths of the rays of the stars for 
each habitat. All data values were 
rescaled to range from 1 to c, where c 
is the length of the smallest ray (set 
to 0.1 for these analyses). According 
to Chambers et al. (1983:158): "If xij is 
the jth measurement of the ith variable 
then the scaled variable [x*,] is 

x*, = (1 - c)(x, - min,x,,) 
/ (max,x, - rnin,x,,) + c ." 

The scaled variables are arranged 
around a circle at equal angles, the 
number of angles determined by the 
number of variables, and the actual 
rays are drawn by connecting points 
trigonometrically calculated for an 
arbitrarily chosen maximum radius 
for the circle. 

The lengths of the rays (not the 
area adjoining the rays) in the four 
habitat stars for a given species rep- 
resent the proportion of all captures 
for that species in each habitat. The 
result is intended to form a simple 
yet "dramatic and memorable" im- 
pression of the relationships within 
species and between habitat types, 
for further details see Chambers et al. 
(1983:158-163). 

Figure 4.-Ground level view of trapping array fencing in Pineland. 



Population Abundance Estimates 

For most species the actual numbers 
presented are actual numbers of indi- 
viduals captured. All snakes and 
turtles were individually marked. 
The anurans and lizards were 
marked only during 1984, but due to 
the lack of recaptures I stopped 
marking in 1985. The marking 
method used for snakes was that of 
Brown and Parker (1976), and even 
though snakes were marked for four 
consecutive years (1984-1987) the re- 
capture rate remained very low 
(€0.05, Dalrymple, in prep.). 

Concentrations of amphibians and 
reptiles around one or more re- 
sources, such as water (ponds or 
lakes, Carpenter 1952, Reichenbach 
and Dalrymple 1986), hibernacula 
(caves, pits and dens, Woodbury 
1951, Brown and Parker 1982a, 
Aleksiuk and Gregory 1974) breeding 
sites (Crurnp 1982, Brown and Parker 
1982b, Wiest 1982) and or food (Ha- 
mil ton 19.51) lead to recaptures that 
allow for density estimates with con- 
fidence limits (cf. Turner 1971). These 
estimates are dependent on seasonal 
fluctuations, and may differ greatly 
from estimates of crude density. 
However, few concentrations were 
found on LPK particularly because 
water was readily available in nu- 
merous solution holes in every habi- 
tat. Moreover, mild winters allowed 
most species to be active throughout 
the year, and the ability of animals to 
readily go underground through the 
porous limestone and plentiful solu- 
tion holes found in all habitats re- 
sulted in the absence of group hiber- 
nacula. Further complicating density 
estimation were widespread move- 
ments in search of mates, and the fact 
that major food sources were not 
clumped. 

All these factors lead to a wide 
spread distribution of most species in 
the region and most were not habitat 
specialists, at least at the major vege- 
tation type level. The lack of concen- 
trations and the limited number of 
recaptures permit only the presenta- 

tion of total numbers of captures and that have been recorded in the larger 
not accurate density estimates at this geographic region were not found in 
time. LPK during this study (Scaphiopus 

holbrooki, Pseudobranchus striatus, 
Seminatrix pygaea, Masticophis flagel- 

Results lum, Heterodon platyrhinos, Ophisaurus 
ven fralis, Sternotherus odorat us). 

Species List 
Trapping Results 

Starting in January, 1984,51 species 
of amphibians and reptiles were ob- 
served or collected in LPK (table 2). 
Some species were rare because they 
are most commonly associated with 
more permanently aquatic habitats, 
such as the Sloughs (e.g. Acris g yllus, 
Rana g ylio, Trionyx ferox, Farancia 
abacura, Nerodia cyclopion, Nerodia tax- 
ispilota, Regina alleni). A few species 

Between May, 1984 and December, 
1986,1709 amphibians and reptiles 
were collected either in the traps, 
under associated tar paper, or along 
array fences (table 3). These animals 
represent 37 of the 51 species (73%) 
known from our overall surveys. I 
compared the four habitats by re- 
cording the number of animals per 

MILES 

Figure 5.-Map of the Long Pine Key-Paradise Key region of Everglades National Park. Array 
locations are numbered and referred to in the text as follows: 1. Pine Block B, 2. New Wave 
Prairie, 3. Pine Block E l  4. Junk Hammock, 5. Serenoa Prairie, 6. Wright Hammock, 7. Mud 
Prairie, 8. Pine Block H, 9. Palma Vista I Hammock, 10. Royal Palm Hammock, 1 1 .  Burnout Dis- 
turbed, 12. Schinus Disturbed, 13. Grass Disturbed. 



array day. The highest capture rates 
were in seasonally flooded Prairie, 
which had both the most individuals 
and the most species collected, fol- 
lowed by Disturbed areas, Hammock 
and Pineland (table 3). 

Monthly total rainfall for LPK and 
maximum water level from well sta- 
tion NP-72 in the same area for data 
from 1984-1986 were provided from 
hydrological stations maintained by 
the South Florida Research Center, 

Everglades National Park. These data 
were correlated with the monthly 
values for animals trapped per check 
day. There were significant correla- 
tions between number of animals 
caught per check day and both 
monthly rainfall (r = 0.55, p = .001), 
and monthly maximum water levels 
(r = 0.50, p = .004) for the three year 
period (fig. 6). Rates of capture were 
significantly greater during the wet 
season than the dry season (table 4; 

Wilcoxin matched pairs test, T = 3.0, 
p < .005). Differences in overall cap- 
ture rates between the dry and wet 
seasons is greater in Hammock and 
Disturbed areas than in the Pinelands 
and Prairie. 

Relative Abundance 

Although 37 species were found at 
arrays they were not all equally com- 
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Table 3.-Total numbers of amphibians and reptiles trapped, May 1984-Dec 1986. "Check days" are number of days 
on which traps were checked. "Array days" are number of total days arrays were standing. Numbers in parentheses 
are animals per 1000 array days. Acronyms at right of table are for species used in figures 7-9. 

Taxa Prairie Pineland Hammock Disturbed Total 

mon. The most common species were tured in high enough frequency to be minimally estimated as the actual 
anurans and lizards (table 3): Ram allow for more detailed study (Col- counts from the "Total" column of 
sphenocephala, Bufo terrestris, and Ano- uber constrictor, Thamnophis sirtalis, table 3 as the number per hectare (12 
lis carolinensis. Of the 20 species of Sistrurus miliarius, Diadophis punc- arrays, each one covering approxi- 
snakes collected during the study, 17 tatus, and Thamnophis sauritus). As a mately one-tenth of a hectare makes 
were trapped but only five were cap- preliminary method, abundance can this a conservative estimate). 



Habitat Use And Preference 

A species' likelihood of being 
trapped is more a function of the 
number of individuals in the vicinity 
of an array than a result of any dif- 

Figure 6.-Comparison of number of ani- 
mals trapped per check day per month 
with monthly rainfall and water table values 
from study area between May 1984 and 

ference in trap functioning between 
habitats. For species with high cap- 
ture rates, there were significant dif- 
ferences in habitat use for: Coltsber 
constrictor, more common in Pine- 
lands (chi square = 14.59! p = .0007); 
Thnmnophis sirtulis, Sistrurus miliarius, 
Scincella laterale and Bufo quercicus all 
more common in Prairie (chi squares 
sf 42.9,9.6, 26.4,71.8 respectively, all 
with p's < .01); while Bufi  terrtrstn's is 
equally common in all habitats (chi 
square = 2.36, p = 51 ). Yn most cases, 
species were found in more than one 
and usually three habitats (cf. Duell- 
man and Schwartz 1958). Among 
trapped species, 41 % were found in 
all four habitat types, 27% in two or 
three, and 32% in only one habitat 
type. Seven of the 13 species from 
only 1 habitat type were from Prairie. 

Symbolic star plot analyses 
(Chambers et al. 1983) were applied 
to the 1984-1986 trap data for the 
number of animals per 1GOO array 
days as the data set !table 3), for the 
anurans (fig. ??, lizards and turtles 
(fig. a), and snakes (fig. 9). Since the 
qualitative gcneral habitat associa- 
tions of Duellmarz and Schwartz 
(1 9553 were cssrck.xated in this 
study, I restrictd this quantitative 
analysis to those species for which 
there were at least 10 captures. 

It is obvious from the anuran plot 
that the majority of individuals and 
species arc most prevalent in Prairie. 
Psezrdacris nigrifa is strongly repre- 
sented in Pineland, as was noted by 
Due'ilman and Schwartz 1958). In 
Hammocks, Ei'euthcrodacfyh~ 
plmiroslp-is, Bufu tevesf-n's, Gastro- 
p h y n e  cmlirsensis, and Hyia cineren 
wore dominant. Ram sphenocephala 
was most common in Prairie but was 
very abundant in two Hammocks 
that are adjacent to wet Prairie and 
that retained water in solution holes 
throughout most of the year (Royal 
Palm and Palma Vista I). Bufo 
terrestris, G. carolinensis and the exotic 
Cuban tree frog, Osteopilus septentri- 
owl is ,  were dominant in Disturbed 
habitat (fig. 7). 

For the trap data for turtles, Kinos- 
fernon bauri and Terrapcnc carolinn, 
and the lizards, Prairie again had the 
greatest abundance; but T. carolim 
was commonly found in the Dis- 
turbed habita te Anolis carolinensis was 
well represented in Pineland and 
Prairie, as were the skinks, Eumeces 
inexpectatus and Scincella laterale. Ano- 
?is sagrei was restricted to Disturbed 
sites and Hammocks, especial1 y 
those close to roads and parking lots. 
Sphaerodactylus notaf us is most of ten 
found in leaf litter of Hammocks, 
and E. inexpectatus is also well repre- 
sented in Hammocks (fig. 8). 

For snakes, the star diagram 
analysis was restricted to the five 
most common species; again the 
greatest diversity and abundance is 
found in Prairie. Colu ber constrictor 
was clearly the dominant snake in 



4 
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prairie pi neland prairie pineland 

Figure 7.-Star plot diagrams of anuran 
data from table 3, comparing the frequen- 
cies of trapping (anurans per 1000 array 
days) of the species in the four habitat 
types. Genus and species names abbrevi- 
ated on key at bottom of figure correspond 
to acronyms given in table 3. 

Pineland. Sistrurus rniliarius was well 
represented in all habitats, but is 
least common in Hammocks. Tham- 
nophis sirfalis was most abundant in 
Prairie, while T. sauritus was most 
common in Prairie and Hammocks. 
Diadophis punctatus is the snake spe- 
cies most difficult to keep in traps 
(because of their small size they 
could more readily escape) but cur- 
rent data indicate that they are most 
common in the leaf litter environ- 
ment of Hammocks (fig. 9). 

The most similar habitats with re- 
gard to trap data were Prairie and 
Pineland, the least similar were Pine- 
land and Hammock (table 5). Table 5 
includes the only data from the ar- 
rays and therefore some species are 
excluded from the similarity index 
(because the index used, Morisita's 
index (Horn 1966; Brower and Zar 
1984) requires data on both the num- 
ber of species and the number of in- 
dividuals per species in the estima- 
tion of degree of similarity). 

Figure 8.-Star plot diagrams of lizard and 
turtle data from table 3, comparing fre- 
quencies of trapping (lizards or turtles per 
1000 array days) in the four habitat types. 
Genus and species names abbreviated on 
key at bottom of figure correspond to acro- 
nyms given in table 3. 

Discussion 

Species List 

Duellman and Schwartz (1958) gave 
a complete list of the localities from 
which they examined specimens but, 
unfortunately this list does not serve 
as an effective species list for this 
study. Since the intention of their 
study was a survey of all of southern 
Florida, they did not collect as exten- 

hammock disturbed 

prairie pineland 

Figure 9.-Star plot diagrams of snake data 
from table 3, comparing frequencies of 
trapping (snakes per 1000 array days) in 
the four habitat types. Genus and species 
names abbreviated on key at bottom of 
figure correspond to acronyms given in 
table 3. 

sively in one area as we have been 
able to. Nevertheless, the descrip- 
tions of habitat preferences they gave 
make it clear that a few more species 
might be found in the Long Pine Key 
region if I continue the study. There 
are some noticeable absences from 
their list for the Long Pine Key and 
Paradise Key areas however: Storeria 
dekayi and Diadophis punctatus. It is 
possible that these species were 
merely overlooked in their surveys 

T Y 

fable 5.-Measures of similarity among arrays grouped by vegetation type 
based on data from table 3 (1 984-1 986, above). Numbers above the di- 
agonal are the numbers of species shared between habitats; numbers 
along the diagonal, boldfaced, are numbers of species occurring in each 
habitat. Numbers below the diagonal, underlined, are Morisita's indices. 

Prairie Pine Hammocks Disturbed 

Prairie ................... ... ...... 30 21 20 17 
Pine .................................. .736 22 19 16 
Hammocks ...................... ,608 .308 24 17 
Disturbed .......................... - .3 14 - .253 - ,589 2 1 



and it is extremely unlikely that these 
species were not present in the local 
area thirty years ago (Duellman and 
Schwartz, personal communications). 

Salamanders were the taxon most 
poorly represented in LPK, only four 
of the state's 24 salamanders were 
found in southern Florida (table 11, 
and only three of these were found in 
LPK. The reason for the low count is 
obviously the low elevation and poor 
soil development of the region. 

The majority of Florida's salaman- 
ders are members of the family Ple- 
thodontidae, and this family is pri- 
marily distributed in the Appala- 
chian mountains and foothills of the 
eastern U.S. Many species are stream 
dwellers, others are forest litter in- 
habitants that require a moist thick 
leaf litter and soil development. The 
mole salamanders, family Ambysto- 
matidae, also require soils for bur- 
rowing. Moreover, salamander lar- 
vae are frequently absent from 
aquatic settings in which fish are 
common. 

One notable exception is the newts 
(family Salamandridae), but even the 
one member of this family from the 
region, Notophthalrnus viridescens, is 
rare. The only successful salaman- 
ders in the region are fully aquatic, 
neotenic, eel-like animals: Amphiuma 
means, Siren lacertina and Pseudobran- 
chus striatus. Their cryptic life styles 
and easy access to the underground 
aquifer through the porous limestone 
bedrock may be important reasons 
for their success. 

The number of anuran, lizard and 
turtle species are all rather low in 
southern Florida (tables 1 and 2). 
Several species of lizards extend 
southward past the mainland into 
the Florida Keys, but appear to have 
completely by-passed the western 
extension of the Miami Rock Ridge 
(in particular LPK) e.g. Eumeces 
egregius and Cnemidophorous sexlinea- 
tus. Two species are endemic to the 
sandhills and scrub habitats of Flor- 
ida (Sceloporous woodi and Neoseps 
reynoldsi) and their absence in the 
area is again probably due to the lack 

of suitable soils and substrates. The 
reason for the absence of the other 
two species of Ophisaurus (0. attenu- 
atus and 0. ventralis) listed by Duell- 
man and Schwartz (1958) is not clear, 
although they did note that Ophisau- 
rus compressus was the "most abun- 
dant" of the three species in southern 
Florida. 

The only notable introduced lizard 
was Anolis sagrei. This species is so 
common in southern Florida now 
that it is no surprise that large popu- 
lations are found in some parts of the 
current study area (Wilson and Por- 
ras 1983). In LPK it was generally 
limited to areas where there was a 
greater rate of contact with visitors, 
and in Disturbed settings. In remote 
Hammocks anoles were rarely ob- 
served, but Palma Vista I and Royal 
Palm Hammocks (both sites that are 
popular with visitors and adjoin 
roads) Anolis sagrei is extremely com- 
mon, as well as throughout the hole- 
in-the-donut. At the current time the 
park appears to have a limited 
"load" of exotic lizards. Hemidactylus 
garnoti was observed at the parking 
lot at Pahayokee visitors site, and 
there are occasional reports of this 
species and of Anolis equestris in the 
LPK campground area and the "Pine 
Island" residential area for park 
staff. 

Of the few specimens of Gopherus 
polyphemus seen during the study, the 
only one from the study area was 
crossing the road into the hole-in-the- 
donut (several others were seen in 
the Pine Island residential area and 
one shell was near a pond, but no 
one is certain of the source of these 
animals, and some visitors have been 
known to release gopher tortoises 
near the entrance to the park). 
Whether the sighting within the 
study area (the turtle was measured, 
and marked) is indicative of a small 
population or is a captive released by 
a visitor is not at all clear. 

The presence of a population of 
gopher tortoises on Cape Sable 
(Kushlan and Mazzotti 1985) does 
not help in explaining the single 

specimen, and Duellman and 
Schwartz (1958) list only one speci- 
men for Dade County. Duellman and 
Schwartz (1958:260) described Sfer- 
nofherus odoratus as "the least abun- 
dant of the three southern Florida 
kinosternids," and I have fomd it in 
the Shark River Slough region but 
not LPK. Kinosternon subru brum is de- 
scribed by Duellman and Schwartz 
(1958:265) as avoiding "the main part 
of the Everglades, an area where K. 
bauri reaches its greatest abundance. 
When the above three rare species 
are noted the turtle list for Long Pine 
Key is typical of the southern Florida 
region. 

Some of the species listed by Du- 
ellman and Schwartz were not com- 
mon in the southern everglades, but 
were found in other areas of south- 
ern Florida. There were no species of 
anurans that I expected to find and 
did not. The burrowing nature of 
Scaphiopus holbrooki probably pre- 
vents it from being common in LPK, 
and it was never seen or heard dur- 
ing this study. 

The crocodilian fauna of LPK is 
composed of only one species, the 
American alligator (although there 
have been rare occurrences of the 
American crocodile, Crocodylus 
acutus, in the freshwater reaches of 
the Taylor Slough drainage in the vi- 
cinity of the study area, W.B. 
Robertson, Jr. pers. comm). The alli- 
gator is found in almost every place 
in the everglades where there is wa- 
ter. We commonly found evidence of 
alligators in the seasonally flooded 
Prairie (alligator trails) and in the 
willow heads and Hammocks ("ga- 
tor holes," a few nests seen, juvenile 
and adult alligators observed). The 
LPK region is certainly peripheral to 
the main distribution of the species 
in the park. 

The snake fauna is clearly the best 
represented fauna in LPK. Of the 26 
species listed for southern Florida, 21 
were collected during the study. Of 
the five not found during this study 
only one was expected, Seminatrix 
pygaea, and the technique for trap- 



ping this species described by Lo- 
raine (1985) will be tried in the study 
area in the future. Heterodon platyrhi- 
nos was described by Duellman and 
Schwartz (1958) as not being abun- 
dant in southern Florida, and there is 
only one report of it from the LPK 
area (Roger L. Hammer pers. 
comm.). 

Masticophis flagellum is still re- 
ported from the pineland remnants 
of southwest Dade County. Duell- 
man and Schwartz (1958) had no rec- 
ords of this species from the park, 
but since then there has been one rec- 
ord from the park. 

Pituophis melanoleucus was repre- 
sented in the work of Duellman and 
Schwartz by a single specimen from 
Miami, and a single specimen of this 
species was collected in 1984 in 
North Miami Beach. The snake was 
probably a captive pet released in the 
area, since its feces contained white 
mouse remains (Robert J. Nodell, 
pers. comm.). T'antilla oolitica (T. 
coronata wagneri of Duellman and 
Schwartz) has never been recorded 
from the park, and its range is lim- 
ited to isolated Atlantic Coastal 
Ridge remnants on the eastern coast 
and the Florida Keys (Wilson and 
Porras 1983). 

Habitat Use and Preferences 

Within the LPK region, Prairie habi- 
tat has the most diverse and abun- 
dant herpetofauna. The Prairie is a 
broad transition zone or ecotone be- 
tween the longer hydroperiod Slough 
habitat and the drier Uplands, and 
they are seasonally inhabited by most 
species from those two habitats as 
well as a semi-aquatic fauna of their 
own. 

Duellman and Schwartz (1958206- 
213) characterized the habitats of 
southern Florida, as they pertain to 
Long Pine Key, as: Xeric (including 
the rocky Pineland of Long Pine 
Key), Mesic (including the tropical 
hardwood Hammocks of Long Pine 
Key), and Alternohygric (including 

Prairie), and their characterization 
for each species is given in table 2. 

All of the 18 species that Duellman 
and Schwartz (l958:2ll) character- 
ized as generalists i.e. "common to 
all three" (i.e. Prairie, Pineland, and 
Hammock) were found in Long Pine 
Key. Seventeen of the 21 species 
(81 %) they characterized as inhabi- 
tants of the Prairie (or Alternohygric 
habitat) were found in the study 
area. 

Only 9 of the 22 species (40%) that 
Duellman and Schwartz (1958:210) 
characterized as Xeric or Pineland 
species are found in the region. Four 
of these 9 species were actually more 
common in Hammocks (Eleutherodac- 
tylus planirostris, Sphaerodactylus 
no ta tus, Anolis sagrei, and Micrurus 
fulvius), one (Scincella laterale) was 
common in Prairie, three were rare 
(Gopherus polyphemus, Lampropeltis 
triangulum, and Cemophora coccinea) 
and only one (Crotalus adamanteus) 
was actually most common in Pine- 
land (see table 2). 

Using the species associations of 
Duellman and Schwartz (1958)) of 
the 51 species from Long Pine Key, 
35% (18) are generalists, 33% (17) are 
Prairie species, 18% (9) are Pineland 
or Xeric in habitat association, 6% (3, 
Limnaoedus ocularis, Pseudacris nigrita 
and Ophisaurus compressus) are com- 
mon to Prairie and Pineland, 6% (3, 
Alligator mississipiensis, Trionyx ferox 
and Deirochelys reticularia) are pri- 
marily Slough or Hygric (Duellman 
and Schwartz 1958:212), and 2% (1, 
Osteopilus septentrionalis) from Edifi- 
carian-Ruderal and Hammock (Me- 
sic) habitats. 

The limit to the preservation of 
overall diversity of the Long Pine 
Key region is the extent of rocky Pi- 
neland habitat, because it is the ma- 
jor habitat type of the area with the 
smallest percentage (40%) of its her- 
petofauna (as defined by Duellman 
and Schwartz 1958) represented. It is 
important to note that the common 
use of interdigitating finger glades, 
i.e. the local Prairie, and Hammocks 
by some of the Pineland species 

makes it clear that overall diversity 
depends upon continued manage- 
ment to preserve the current patch- 
iness of the area. 

Sixty two percent of the species 
trapped in the Disturbed habitat are 
characterized as generalists by Duell- 
man and Schwartz (1958),14% are 
from Pineland and Prairie, 14% are 
from Pineland and 10% are from 
Prairie. 

While the vast majority of am- 
phibians and reptiles were either 
trapped and, or seen in the Disturbed 
habitat, a few were rarely or never 
seen in the Disturbed habitat: 
Lim naoedus ocularis, Pseudacris nigrita, 
Scincella laterale and Sphaerodactylus 
notatus. In contrast to these native 
species, which were not common to 
the Disturbed habitat, the two exotic 
species, Osteopilus septentrionalis and 
Anolis sagrei were most common 
there. 

Species composition of the Dis- 
turbed habitat primarily depends on 
the historical topography of the area. 
The vast majority of species there are 
generalists, but the area is large 
enough that local variations in hy- 
droperiod attract a number of species 
more commonly associated with 
drier or wetter conditions and future 
analyses of this very complex area 
will involve a more specific separa- 
tion of habitat types within the area. 
Clearly, most of the species of am- 
phibians and reptiles are responding 
to basic microhabitat requirements 
that have little to do with the actual 
species composition of the vegetation 
(Campbell and Christman 1982a:170- 
171). 

Abundance 

It is impossible to accurately com- 
pare the trapping results of this 
study to other studies. The methods, 
objectives and local circumstances of 
each study vary widely. Perhaps 
most confounding is the variability in 
the number of months per year dur- 
ing which species are active, and this 



makes comparisons based on animals 
per check day difficult. There are 
also differences in types of arrays 
used, the purposes of the trapping 
effort, substrate characteristics and 
ability to use pit traps, all of which 
preclude valid comparisons. 
Campbell and Christman (1982b) 
summarized their results from north- 
ern Florida, in which they operated 
30 arrays for 7432 array-days. They 
collected 1644 animals of 43 species 
from 11 habitats for an average of 
0.22 animals per array-day. In LPK, 
13 arrays operated a total of 9792 ar- 
ray-days and collected 1709 animals 
of 37 species in 4 habitats for an aver- 
age of 0.18 animals per array day, a 
similar catch rate per array da); 

Campbell and Christman (1982b) 
used both funnel traps and pit traps, 
and they estimated that only 36% of 
their collection came from funnel 
traps. They also state that 69% of the 
animals trapped were Eleutherodacty- 
Ius planirostris, and that 90% of their 
trappings were of E. planirostris and 
Gas troph yne carolinensis. Both of 
these species were readily trapped in 
their pit traps. If their pit trap ex- 
cluded, and look at the percent from 
funnel traps, there was a much trap 
yield. 

There are so many differences in 
the two studies that the only conclu- 
sion to be drawn is that the results 
compare favorably with that the LPK 
region has a moderate diversity and 
comparable abundance of animals, 
based upon similar trapping effort. 

Comparisons to other studies are 
even more difficult, since studies in 
more temperate climates are done 
only during the warmer months of 
the year. For example, Clawson and 
Baskett (1982), in Missouri, used 13 
arrays a total of 3159 array days in 
the spring, summer, and fall, and 
captured 2545 animals, for an aver- 
age of 0.81 animals per array day. 
This much higher figure may well be 
representative of the greater concen- 
tra tion of both animals and resources 
typically found in more temperate 
climes. 

Species Diversity 

Species richness for southern Florida 
was described by Duellman and 
Schwartz (1958:205) as "depauper- 
ate" and "impoverished." They state 
that "an impoverished herpetofauna 
is what might be expected at the end 
of a long peninsula, through the 
length of which certain habitats and 
their inhabitants disappear." 

The difficulty in evaluating this 
statement arises from the fact that 
there is much more involved in the 
biogeography of the peninsula of 
Florida than a simple "peninsula ef- 
fect" due to reduced area and dis- 
tance from centers of distribution 
(Robertson and Kushlan 1984). There 
is also the recent geological origin of 
the land area, the poor development 
of soils in the arei during the time 
since emergence, the lack of variation 
in relief of the area (Olmsted and 
Loope 1984), and the severe human 
disturbance. All of these factors need 
to be considered in evaluating the 
possible reasons for an "impover- 
ished" fauna. Finally there is the is- 
sue of deciding whether the fauna 
deserves the label of "impoverished" 
in the first place. 

A reduced species list does not by 
itself determine whether the biomass 
of the existing species is high or low, 
e.g. while the species list for fresh 
water fish is considered low for the 
area (Loftus and Kushlan 1987) they 
are the principal food of an enor- 
mous biomass of wading birds. 
Robertson and Kushlan (1984:234) 
have addressed this point: "...the 
nearly unique ability of the South 
Florida ecosystem to support such 
large numbers of 14 species of super- 
ficially similar secondary and tertiary 
consumers on a resource base that is 
reduced in species diversity by bio- 
geographic factors is generally unap- 
preciated." and the nesting efforts 
(1972 or 1974 numbers) of the White 
Ibis and Wood Storks alone are esti- 
mated to have required "in excess of 
3 billion kilocalories or approxi- 
mately 2500 metric tons of food ..." 

As the impact of the remaining 12 
species of wading birds is not known 
and the secondary productivity of 
South Florida habitats has not yet 
been studied, the meaning of this en- 
ergy requirement to the total system 
is undeterminable." 

During this study we have col- 
lec ted data on 51 species of amphibi- 
ans and reptiles (table 2). This is not 
a low figure for an area the size of 
LPK (8000 ha). 

Vogt and Hine (1982) list 34 spe- 
cies of amphibians and reptiles from 
their study area in southern Wiscon- 
sin. Clawson and Baskett (1982) list 
35 species from their Missouri study 
area. Clarke (1958) lists 39 species 
from Osage County, Kansas. In trap- 
ping studies in the Florida sandhills 
of Tampa, Mushinsky (1985) lists 27 
species. Campbell and Christrnan 
(1982b) list 60 species from their ex- 
tensive study in northern Florida, 
and this number comes from a vari- 
ety of sampling techniques in, at 
least, I1 different habitat types. 

Gibbons and Harrison (1981) list 
68 species from coastal mainland 
South Carolina and Gibbons and Pat- 
terson (1978) list 94 species from the 
Savannah River Plant in South Caro- 
lina. Myers and Rand (1969) list 100 
species for Barro Colorado Island, 
Panama. Crump (1971) lists 116 spe- 
cies for the Belem area of Brazil. 

From the temperate to tropic lati- 
tudes there is an obvious increase in 
overall diversity, but the species rich- 
ness for the LPK is not very low for 
its latitude. The presence of 51 spe- 
cies and the fact that many are abun- 
dant makes it clear that the applica- 
tion of terms such as impoverished 
or depauperate must be used in con- 
text. Rather than pondering the ab- 
sence of some species (especially 
when for the group with the least 
representation in the area, the sala- 
manders, it is quite clear why they 
are not common, see above) I find 
myself, like Robertson and Kushlan 
(1984, above), more impressed with 
the actual abundance of animal life in 
this unique area. 



Conclusions 

1. The species list for the LPK 
includes at least 51 species, 
15 species of amphibians and 
36 species of reptiles. The 
most poorly represented 
group is the salamanders, the 
best represented group is the 
snakes. The survey of current 
species composition is basi- 
cally the same as reported 30 
years ago for the area by Du- 
ellman and Schwartz (1958). 
The fact that there has been 
no reduction in species rich- 
ness of the local area should 
be considered a major benefit 
of the preservation of the re- 
gion inside the national park. 

2. Amphibians and reptiles of 
LPK are primarily habitat 
generalists, usually being 
found in three of the four 
major habitat types in the 
area. The principal separa- 
tion by habitat is related to 
the characteristics of the sub- 
strate, there being a subset of 
herptiles most commonly 
found in areas with greater 
soil development (Ham- 
mocks and the Disturbed ar- 
eas) and another subset of 
herptiles that are more com- 
mon in seasonally flooded 
Prairie. The most poorly rep- 
resented group is that de- 
scribed as primarily from 
Xeric, Pineland habitat, and 
the absence of sandy soils in 
the rocky Pineland makes 
this the most fragile compo- 
nent of the Everglades herpe- 
tofauna. The findings of this 
study do not differ signifi- 
cantly from those of Duell- 
man and Schwartz (1958) 
from thirty years ago. The 
results point out that there is 
a significant portion of the 
local herpetofauna that relies 
upon the preservation of 
large contiguous areas of na- 

tive Pineland interspersed 
with Hammocks and season- 
ally flooded Prairie for its 
continued success. 

3. Phenologies of amphibians 
and reptiles of the LPK can 
be described as modified 
temperate zone patterns. 
While the subtropical charac- 
ter of the southern coastal 
portion of peninsular Florida 
results in a year long grow- 
ing season, with only occa- 
sional frosts, the seasonality 
of rainfall and the temperate 
zone origin of the herpe- 
tofauna results in a tradi- 
tional spring emergence of 
the herptiles, tied to increas- 
ing day length, warmer tem- 
peratures and the onset of 
heavy rainfall. 

4. Estimates of density and 
relative abundance remain 
difficult to give at the current 
time. Comparison of current 
trapping results with those of 
Campbell and Christman 
(1982a, 1982b) from 11 habi- 
tats in northern Florida indi- 
cate a similar level of abun- 
dance for the two areas, but 
differences in the actual spe- 
cies lists, habitat types and 
methodologies make such 
conclusions tenuous. Com- 
parisons of the fauna of the 
area with those of a wide va- 
riety of other regions indicate 
that the herpetofauna of 
LPK, with the exception of 
the salamanders, has a mod- 
erate level of diversity. 
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