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ABSTRACT. Amphibians and reptiles from 23 counties, 13 in northern Indiana and 10 in southwestern

Indiana, were surveyed from 1998-2001 using standardized call-survey, terrestrial and aquatic search-and-

seize, and trapping methods. A total of 3514 populations of amphibians representing 33 of the 39 species

known from Indiana was found at 1539 sites. The most common species, western chorus frogs (Pseudacris

triseriata, spring peepers (P. crucifer), American toads (Bufo americanus), and green frogs (Raiui clam-

itans), comprised 74% of the frog populations encountered, while smallmouth salamanders (Ambystoma
texanum), tiger salamanders (A. tigrinum), unisexual salamanders of the A. laterale-complex. and red-

backed salamanders {Plethodon cinereus) made up 67% of the salamander populations. Five species of

amphibians with distributions within the areas that I surveyed, plains leopard frog (R. blairi). hellbender

(Cryptobranchus alleganiensis), red salamander {Pseudotriton ruber), green salamander (Aneides aeneus).

and northern dusky salamander (Desmognathus fuscus), were not found. I maximized observations of

amphibian species richness by using combinations of techniques rather than a single method. All am-

phibian species were more abundant in wildlife preserves than along randomly chosen routes. Reptiles

were encountered much less frequently than were amphibians; however, most of the methods were targeted

towards detecting amphibian communities. I observed 286 reptiles representing 27 species at 129 sites.
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Amphibian declines throughout the world

(Barinaga 1990; Houlahan et al. 2000; Lannoo
et al. 1994; Wake 1991) have emphasized the

need for an inventory of species to determine

how widespread declines have been and to

serve as baseline data for long-term monitor-

ing and future surveys to assess changes in

the status of the herpetofauna. The US Central

Division of the Declining Amphibian Popu-

lation Task Force recommended atlas projects

in each state.

The checklist is the fundamental record of

an atlas project. From these checklists, atlas

maps can be produced; however, for data to

be compared among locations or time, effort

must also be recorded. Measures of species

seen per unit effort can be calculated and used

to investigate regional relative abundance pat-

terns, changes over time, and changes among
species (Cyr & Larivee 1993). The lack o( this

information limits the usefulness of historical

data on amphibians and reptiles in Indiana

(Grant 1936; Minton 2001; Mittleman 1947;

Simon et al. 2002; Swanson 1939).

The Indiana Declining Amphibian Popula-

tion Task Force and the Indiana Department

of Natural Resource Technical Ad\ isorv Com-

mittee on amphibians and reptiles initiated an

Indiana Herpetofauna Atlas with the goal to

conduct surveys throughout the state over a

four-year period of time (1998-2001 ) to pro-

duce data on the presence and abundance of

amphibians and reptiles with quantified effort.

Here I report on my surveys of 23 counties in

Indiana. My objectives are to: 1 ) determine

the status of the herpetofauna and species sta-

tus state-wide during a four year period: 2)

determine past trends of the herpetofauna at

certain sites with rich herpetological records:

3) provide baseline data on species richness.

relative abundance and species status of am-

phibians and reptiles that can be used to de-

termine population trends and begin long-term

monitoring of certain populations: and. 4) an-

alyze amphibian presence and abundance pat-

terns among randomly chosen sites and non-

randomly chosen preserves.

METHODS

Preserve sites were chosen non-randomh in

representative regions and habitats of the state

targeting those properties with historical records.

high species diversity, rare or endangered spe-

cies and prospects for long-term protection of
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Figure 1
.—Map of survey locations by county. Counties surveyed for amphibians and reptiles are

labeled and shaded with diagonal lines. Small dots indicate counties with additional information on the

abundance of amphibians from surveys conducted in the 1990s in the recent literature and from Indiana

Department of Natural Resources.

habitat. I also surveyed random samples of sites

in blocks representing each major region of the

state's herpetofauna (Brodman 1998; Minton

2001; Smith & Minton 1957). Effort was equal-

ized among visits to a given site and among
blocks, but not among counties. From 1998-

2001 I surveyed 56 preserve sites in 23 coun-

ties. Random samples of survey sites were se-

lected from a random set of 50 national wetland

inventory topographic maps 1 :24,000 scale

(NWI) from northern Indiana and 15 NWI maps

from southwestern Indiana. I targeted wetlands

that were within 200 m of secondary roads.

Most were in agricultural fields and residential

properties. I surveyed sites in Jasper, Benton,

White, Pulaski, Newton, Huntington and Wa-
bash Counties in 1998; Wabash, Miami,

Huntington, Adams and Jay Counties in 1999;

Sullivan, Greene, Owen, Monroe, Martin, Dav-

iess, Dubois, Spencer, Floyd and Posey Counties
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in 2000; and Newton, Pulaski, Starke, Fulton

and Wells Counties in 2001 (Fig. 1). Of the 39

species of amphibian known from Indiana, my
survey sites were within the range of every spe-

cies except the ravine salamander-complex

(Plethodon richmondi/electromorphus) (High-

ton 1999; Minton 2001). To simplify the situa-

tion of unisexual populations of salamanders

with various hybrid chromosome combinations

from Ambystoma laterale, A. jeffersonianum, or

A. texanum, I will consider these as a single

taxon and refer to them as unisexual salaman-

ders.

I considered amphibian breeding-ponds

within 0.5 km of each other to be a single

population site. All sites were surveyed using

standard methods of amphibian population

monitoring (Heyer et al. 1994; Karns 1986).

Estimates of population abundance were
quantified by a combination of anuran call in-

dices, density estimates and per effort catch. I

conducted anuran call surveys on at least three

occasions (late March—mid April, late April-

late May, early June-early July) at wetlands

throughout the study areas targeted each year.

Relative abundance was estimated on an or-

dinal scale while effort was measured as the

number of km surveyed. I used time con-

strained search-and-seize using seines and dip

nets for aquatic species, terrestrial/cover ob-

ject searches, minnow traps for aquatic spe-

cies, and visual sweeps of appropriate habitat

for basking animals, eggs and larvae. Effort

was measured as the number of person-hours

spent using each method. Minnow traps were

used to determine relative abundance by re-

cording the number of animals caught per

trap-day.

The primary methods employed in this sur-

vey were intensive directed sampling and op-

portunistic sampling. Directed sampling is

sampling in areas that clearly should contain

amphibians. Opportunistic sampling includes

night-time road cruising with periodic (every

0.5 km) auditory sampling, visual sweeps

through candidate areas searching for terres-

trial animals, and overturning logs near wet-

land habitats. Small wetlands were dip-netted

and seined thoroughly and systematically; but

for larger wetlands, shallow edges were ran-

domly sampled at several locations. Egg-mass
densities were determined by quadrat sam-

pling (see Brodman 1995). Terrestrial sala-

manders were monitored by numbers caught

Table 1.—Effort by method in each count} sur-

veyed. Data are km of call route (CRj. terrestrial

survey person-hours (TS), aquatic survey person-

hours (AS), the number of minnow trap-days (MTj
and total effort (TE) for each county.

County CR TS AS MT TE

Southern Indiana

Floyd 45 15 14 74

Greene 50 13 14 15 92

Sullivan 71 18 18 15 122

Daviess 55 L5 15 15 LOO

Owen 39 55 55 149

Monroe 42 60 65 5 172

Spencer 42 16 13 71

Martin 39 14 12 65

Posey 56 21 25 30 132

Dubois 97 14 15 5 131

Northern Indiana

Wells 39 12 13 12 76

Adams 82 13 13 108

Jay 103 15 16 134

Huntington 122 14 15 o 151

Wabash 166 22 40 o 228

Miami 108 20 20 14S

Benton 333 IS IS 369

White 50 12 12 74

Pulaski 69 42 42 38 191

Newton 150 43 48 20 261

Starke 24 35 35 14 10S

Jasper 830 60 60 108 1058

Fulton 21 IS 18 34 9 1

Total 2631 565 596 31 1 4103

or seen per person-hours of hand search-and-

seize methods. Numbers of egg masses, larva

and adult animals caught or seen per person-

hours of dip netting, seine sampling and op-

portunistic sampling give an indication of

density and survey effort.

I used auditory frog call surveys for the as-

sessment of amphibian breeding intensity.

Relative population abundance was catego-

rized using the Karns (1986) ordinal index ot

breeding chorus intensity on a scale of 0-5.

Salamander and reptile relative abundance

were also categorized on an ordinal scale from

0—5 using the following formulas:

Aquatic survey

= Ln (5 X captures/person-hour)

Minnow traps

= Ln (35 \ captures/trap-da)
I

Terrestrial survev



46 PROCEEDINGS OF THE INDIANA ACADEMY OF SCIENCE

Table 2.—Summary of amphibian abundance. Data are overall abundance (AB), number of sites present

(SP), the percentage of counties (%C) or preserves (%P) present, and the ratio of new county records to

absences from historic counties (CR). Data are presented from random sites, non-randomly chosen pre-

serves and totals for the state.

Random Preserves Total

Species AB SP AB SP %P AB SP %C CR

Frogs

Chorus 1916 650 577 219 86 2493 869 100 3:0

Spring peeper 1656 506 574 200 68 2230 706 87 7:0

Eastern gray 663 246 205 76 32 868 322 48 3:1

American toad 616 252 199 87 34 814 339 83 6:3

Cricket 242 92 236 85 30 478 177 74 3:7

Green 221 123 201 97 64 422 220 100 11:0

Cope's gray 208 96 182 86 34 390 182 52 5:0

Fowler's toad 241 102 132 69 39 373 171 74 4:3

Bullfrog 114 64 125 73 48 239 137 100 11:0

Northern leopard 106 64 94 45 36 200 109 57 2:2

Southern leopard 12 8 120 42 29 132 50 43 0:1

Wood 13 8 42 15 20 55 23 35 5:2

Crawfish 3 3 2 3 3 13 1:5

Spadefoot 2 1 1 1 2 3 2 9 1:1

Pickerel 2 1 2 2 1 4 0:3

Salamanders

Smallmouth 15 6 110 39 39 125 45 74 8:3

Tiger 38 15 41 18 23 79 33 43 7:5

Unisexual 9 5 52 19 28 61 24 48 8:0

Red-backed 37 17 16 37 17 43 0:5

Blue-spotted 27 18 7 27 18 13 2:1

Spotted 23 13 13 23 13 22 1:4

Two-lined 1 1 16 6 11 17 7 26 1:5

Marbled 13 7 9 13 7 26 1:3

Jefferson 2 1 11 4 5 13 5 22 1:0

Lesser siren 11 8 7 11 8 17 0:2

Zigzag 10 6 9 10 6 17 0:2

Slimy 10 4 5 10 4 13 1:6

Eastern newt 8 6 5 8 6 13 2:2

Streamside 8 2 4 8 2 4 0:0

Cave 4 1 2 4 1 4 0:4

Four-toed 3 2 2 3 2 9 1:1

Longtail 3 2 2 3 2 4 0:6

Mudpuppy 2 2 4 2 2 4 0:2

Total 6075 2240 3082 1273 — 9157 3514 — 96:86

= Ln (450 X captures/person-hour)

All calculated values below 1 were rounded

up to 1 if at least one animal was encountered

and all values greater than 5 were rounded

down to 5. A total effort of 2631 km of call

survey routes, 565 person-hours of terrestrial

surveys, 596 person-hours of aquatic surveys

and 3 1 1 minnow trap-days was conducted in

this study (Table 1 ).

RESULTS

Amphibians.— I detected a total of 3514

populations at 1539 sites in the 23 counties

that I surveyed. Data for each species are

summarized in Table 2. There was a signifi-

cant and strongly positive correlation between

the relative abundance of species and the

number of sites that each species was present

(Pearson correlation, r - 0.994; p < 0.001).
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I found 15 of the 16 species of frogs known
from Indiana. The only species absent was the

plains leopard frog (Rana blairi). I found 1 8

of Indiana's 23 salamander species. I did not

encounter the hellbender (Cryptobranchus al-

leganiensis), red salamander (Pseudotriton

ruber), green salamander (Aneides aeneus),

northern dusky salamander (Desmognathus

fuscus) and the ravine salamander-complex. I

found 96 new county records, and there were

86 instances of a species absent from a county

with a historical record (Table 2). The species

with the most new county records were the

bullfrog (Rana catesbeiana), green frog (R.

clamitans), spring peeper (Pseudacris cruci-

fer), smallmouth salamander (Ambystoma tex-

anurri), tiger salamander (A. tigrinum), and

unisexual salamander. The species with the

most absences from counties with historical

records were the crawfish frog (R. areolatd),

cricket frog (Acris crepitans), longtail sala-

mander (Eurycea longicauda), and northern

slimy salamander (Plethodon glutinosus).

The most abundant species of frogs were

the western chorus frog (P. triseriata), spring

peeper, eastern gray treefrog (Hyla versicolor)

and American toad (Bufo americanus). When
combined, these four species accounted for

two-thirds of all frog populations encountered.

The western chorus frog, green frog and bull-

frog were the only species found in all 23

counties. The most abundant salamanders

were the smallmouth salamander, tiger sala-

mander, red-backed salamander (Plethodon ci-

nereus), and unisexual salamander. These spe-

cies represent two-thirds of the total

salamander abundance that I detected.

Amphibians were relatively more abundant

and had greater species richness at the non-

randomly chosen preserves compared to sites

from random blocks (Table 2). All 33 species

of amphibians encountered in this survey

were found at the preserves, but two species

of frog, the pickerel frog (R. palustris) and

crawfish frog, and most of the salamander

species (78%) were not found at the random
sites. After weighing the abundance and num-
ber of sites by effort, amphibians were found

to be about three times more common and

abundant at the preserves than at random sites.

If I exclude the four most abundant frog spe-

cies, then the other species were about seven

times as likely to be found or heard in pre-

serves than along a random route. The greatest

differences for species encountered at least 20

times were for the southern leopard frog (R.

sphenocephala) and wood frog (R. sylvaticd).

The number of sites that each species was

found in each county is summarized in Table

3. Floyd and Owen Counties had the most am-
phibian species of any county, while Benton

County had the fewest. The counties with the

greatest number of new county records were

Huntington, Miami, Pulaski and Sullivan,

while Martin, Dubois, Greene, and Monroe
Counties had the most species with past rec-

ords absent (Table 3). Counties with the great-

est number of sites with amphibians present

were Fulton, Posey, Daviess and Floyd,

whereas Adams, Dubois, Huntington, and

Benton had the fewest (Table 3).

I compared the field methods to determine

if any were more efficient or effective. During

aquatic surveys seines yielded a mean of 3.7

species per site and 45.0 animals per person-

hour, dip-nets yielded a mean of 4.9 species

per site and 17.4 animals per person-hour, and

minnow traps yielded a mean of 3.0 species

per site and 2.4 animals per trap-day. Terres-

trial and aquatic search-and-seize and visual

sweeps yielded a mean of 4 species per site

and 0.2 animals per person-hour. Although

seining collected the greatest number of am-

phibians per person-hour and aquatic dip-nets

produced the greatest species richness per per-

son-hour, the combination of all four tech-

niques was necessary to maximize species

richness. For example, I encountered the less-

er siren (Siren intermedia) and mudpupp\
(Necturus maculosus) only in minnow traps.

whereas the eastern spadefoot toad {Scaphio-

pus holbrooki) and crawfish frog were en-

countered only during night-time call surveys.

Reptiles.— I found reptiles at 129 sites in

19 of the 23 counties (Table 4). Just three spe-

cies, painted turtle (Chrysemys picni). com-
mon garter snake (Thamnophis sirtalis) and

eastern box turtle (Terrapene carolinn)) made
up more than half (53 c

i ) of the 2S0 reptiles

found in this survey and accounted tor 9 of

the 13 new county records. The six-lined race-

runner {Cnemidophorus sc.xlincatus). bull-

snake {Pituophis melanoleucus), and eastern

hognose snake (Heterodon platirhinus) were

also relatively common: however, 1 observed

each in only two counties in northwest Indi-

ana. 1 found turtles in 65% of the counties,

snakes in 61 rr of the counties and li/ards in
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Table 3.—Summary of the presence and abundance of amphibians in each county surveyed. Data are

the number of sites for each species in each county, new county records ( + ) and absences (— ) from

counties with prior records. Counties are coded as follows: Floyd = fd, Posey = po, Dubois = du, Martin

= ma, Spencer = sp, Monroe = mo, Owen = ow, Daviess = da, Sullivan = su, Greene = gr, Adams =

ad, Jay = jy, Wells = we, Huntington = hu, Wabash = wa, Miami = mi, Fulton = fu, Benton = be,

White = wh, Starke = st, Pulaski = pu, Newton = ne, and Jasper = ja.

Counties

Species fl po du ma sp mo ow da su

Frogs

Spring peeper 30 20+ 8 5 + 16 18 15 48

Chorus 26 43 38 25 4 8 14 28 34

Northern leopard 0- 0-

Pickerel 1 o- o-
Southern leopard 5 18 4 4 5 2 1 + 2 7

Crawfish o- 0- 1 1 o- 1 +
Eastern gray

Cope's gray 31 30+ 2 21 9 3 11 20+ 9

American toad 5 3 0- 14 o- 7 3 1

Fowler's toad 5 12 5 + 3 10 1 6 14 7

Spadefoot 1 0- 1 +

Cricket 19 20 3 2 15 3 0- 34 31

Green 8 9 2 4 4+ 4 5 14+ 6+
Bullfrog 8 10 1 2 3 3 + 1 24+ 7 +
Wood 1 + 1 + 0- 4 3 1 +

Salamanders

Tiger 0- 0- o- 2 1 +
Smallmouth 1 16 1 1 1 + o- 1 4 3 +
Streamside 2

Jefferson 1 1 1 1

Unisexual 1 + 1 + 1 2 +
Blue-spotted

Spotted 2 7 o- 1 o- 0-
Marbled 1 2 o- 0- o- 1 1 + 1 1

Eastern newt 1 + 1 0-
Lesser siren 3 o- 0- 1 +
Mudpuppy 2

Red-backed 1 1 o- o- o- 3 4 0- 1

Zigzag 1 1 o- 1 3

Slimy o- 1 0- o- o- 0- 1

Four-toed 1

Two- lined 2 o- 1 o- 1 1

Longtail 0- o- 0- 2 0-
Cave 0- o- 0- 0-

1

30% of the counties surveyed. I observed

about 10% of the reptiles while driving. Fif-

teen of the specimens encountered were road-

killed and another 13 were live animals seen

along roadsides.

Reptiles were encountered much less fre-

quently than were amphibians, and all but 10

of the reptiles observed were in preserves. Be-

cause several of the methods targeted amphib-

ians, and most of the terrestrial searches were

in preserves, no direct comparisons can be

made between amphibians and reptiles or rep-

tiles in preserves and those in random sites.

DISCUSSION

Amphibians.—The strong correlation be-

tween the abundance and number of sites

present among species confirms that the trend

first observed in Jasper County (Brodman &
Killmurry 1998) is a state-wide phenomenon.
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Table 3.—Extended.

Colinties

gr ad jy we hu wa mi fu be wh St pu ne J a

14+ 2+ 0- 4+ 65 35+ 48 17+ 36 10 38 66 21 1

8 12 41 6+ 13+ 67 33 23 88 35 13 36 63 171 +

2 8 1 + 4 15 12+ 18 3 2 6 8 12 18

0-
2

0- 0-
o- 7 1 + 21 43 31 28+ 27 5+ 30 29 100

10 0- 0- 0- 0- 0- 0- o- o- 0- 10 5 + 21

o- 1 4 3 4+ 19 22+ 7 77 16+ 2+ 21 + 48 82+
0- 0- 1 + 2 11 + 8 6 1 12 16 53

23+ 1 + 8 2 0- 2 2+ o- 0- 4 0- 7 0-
1

4+ 2+ 4 2+ 6+ 15 8+ 24 10+ 9+ 3 26+ 6 46

4+ 4 6 2 3+ 3+ 5+ 17+ 2+ 2 2 7+ 6+ 19

o- 3+ 3 7 +

2+ 3 1 + 1 + 1 + 2 0-
1 1 o- 1 + 2+ 21

2+ 3 2 1 1 + 4 0-
1 + 1 + 3+ o-

1 +

2+ 3+ 1 + 2+ 5+ 3 3+

1 + o- 8+ 9

1 1 1 +

0- 4+
0- 0- 1 + 3

0- o-
1 2 2

1

o-
2 + o-

0- :+

o- 0-
1 1 + o-

o-

This suggests that presence-absence data are

sufficient in determining relative abundance of

amphibians on a county or state regional-lev-

el. Statewide monitoring programs need not

use abundance indices that are more prone to

human error and observer bias (Mossman et

al. 1998). In studies using large numbers of

people to conduct call surveys, observers

agreed on presence or absence of species

much more often than when they agreed on

index values (Bishop et al. 1997; Hemesath
1998; Kline 1998: Shirose et al. 1997). This

study also supports the rinding that combining

call surveys with time-constrained search-and-

seize methods increases the accuracy of de-

termining the relative abundance of frogs and

toads (Kline 1998).

My finding that amphibians arc dispropor-

tionately more abundant m preserves than

along random routes brings into question
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Table 5.—Amphibian relative abundance from

recent surveys in 49 counties of Indiana. Data in-

clude the number of sites with populations present

(SP) and percentage of counties present (%C) from

my study, recent DNR reports and published pa-

pers.

Species SP %c

Frogs 4241

Chorus 1004 92

Spring peeper 829 84

American toad 447 88

Eastern gray 418 43

Green 357 96

Bullfrog 225 94

Cricket 209 59

Fowler's toad 205 65

Cope's gray 204 49

Northern leopard 170 53

Wood 75 39

Southern leopard 63 39

Pickerel 28 22

Spadefoot 4 8

Crawfish 3 6

Plains leopard

Salamanders 623

Smallmouth 114 53

Tiger 72 39

Red-backed 64 51

Blue-spotted 63 20

Cave 54 9

Unisexual 38 29

Spotted 34 47

Two-lined 29 29

Eastern newt 25 31

Zigzag 22 22

Northern slimy 19 27

Longtail 17 20

Hellbender 15 6

Marbled 14 24

Jefferson 13 24

Streamside 8 12

Lesser siren 8 8

Four-toed 6 6

Mudpuppy 4 6

Northern dusky 2 2

Ravine-complex 1 1

Green 1 1

Red

whether random routes give an accurate de-

piction of amphibian distribution and abun-

dance. Coupled with the negative effects of

roadway traffic (Ashley & Robinson 1996:

Fahrig et al. 1995) and road salt on amphibian

mortality (Turtle 2000), surveying wetlands

that are only within 200 m of roads may be

biased towards underestimating amphibian

abundance and overestimating declines.

Regardless of these concerns. I have pro-

vided a baseline data set on amphibian relative

abundance that can be repeated. Future studies

should involve long-term monitoring of some
of the preserves and random routes surveyed

herein.

Reptiles.—With the exception of painted

turtles observed basking in numerous habitats,

reptiles were infrequently encountered during

this survey. Although 286 reptiles were ob-

served in 23 counties, I do not feel that this

sample size is robust enough for the same

analysis that was done on the amphibian data.

This is primarily because my methods were

targeted for amphibians and reptiles that use

wetlands. However, after spending over 1000

person-hours in the field and finding so few

reptiles, the apparent rarity of reptiles may be

real.

Historical trends.—Population trends ob-

served by comparing my results to those from

previous surveys can be made within limita-

tions (Lannoo et al. 1994). Although past

methods were not standardized or effort quan-

tified, ranked relative abundance of species

can be compared. Several of my survey areas

had been surveyed in past decades. Minton

(1998) surveyed sites in Jasper. Pulaski. Ben-

ton and Floyd Counties from 1948-1993.

Grant (1936) reported amphibians and reptiles

observed at Jasper-Pulaski Fish and Wildlife

Area and Starke County from 1931-1934.

Swanson (1939) collected amphibians and

reptiles from Jasper. Pulaski. Martin. Monroe.

Posey, Greene, Daveiss, and Dubois Counties.

Mittleman (1947) reported notes on amphibi-

ans and reptiles collected from 1945-1940 in

Monroe, Owen, and Martin Counties.

Grant (1936) reported the racer (Coluber

constrictor), eastern ribbon snake (Thamno-

phis sauritus), common garter snake, six-lined

racerunner and eastern hognose snake as com-
mon in Jasper-Pulaski Fish and Wildlife Area:

and he reported the painted turtle, spotted tur-

tle (Clemmys guttata), ornate box turtle

(Terrapene ornata) and Blanding's turtle

(Emydoidea blandingii) as common in Jasper-

Pulaski Fish and Wildlife Area and in Starke

County. Swanson (1939) considered the slen-

der glass lizard (Ophisauris ventralis), six-

lined racerunner. B landing's turtle, spotted tur-
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tie. ornate box turtle, and fox snake (Elaphe

vulpind) to be common at Jasper-Pulaski Fish

and Wildlife Area. I do not consider any of

these species to be common in these areas to-

day.

Swanson (1939) listed the smallmouth sal-

amander, red-backed salamander, longtail sal-

amander. Fowler's toad {Bufo fowleri), chorus

frog, crawfish frog, eastern fence lizard (Sce-

loporus undulatus), five-lined skink (Eumeces

fasciatus), worm snake (Carphophis amoena),

northern ringneck snake (Diadophis puncta-

tus), racer, eastern hognose snake, common
kingsnake (Lampropeltis getulus), northern

water snake {Nerodia sipedon), copperbelly

water snake (Nerodia erythrogaster), red-bel-

lied snake (Storeria occipitomaculatd), rough

green snake (Opheodrys aestivus), copperhead

(Agkistrodon mokasen) and timber rattlesnake

(Crotalus horridus) to be common in southern

Indiana. Among these species I would only

consider the chorus frog, Fowler's toad, and

smallmouth salamander as currently common
species in southwestern Indiana.

Mittleman (1947) considered the zigzag sal-

amander (Plethodon dorsalis), two-lined sal-

amander {Eurycea cirrigera), cricket frog,

gray treefrog (Hyla versicolor and H. chry-

soscelis), bullfrog, green frog, and queen

snake (Regina septemvittata) to be "exceed-

ingly common" in Indiana. Today only green

frogs, the two gray treefrog species, and crick-

et frogs are common, and the later is common
only in the southern part of its range.

Minton (1998) reported several species that

declined during his lifetime. The cave sala-

mander (Eurycea lucifuga), longtail salaman-

ders, and zigzag salamander were plentiful in

Floyd County but declined in the 1970s. The
plains leopard frog, crawfish frog, and Bin-
ding's turtle were common in Benton County
in the early 1950s but did not occur in 1993.

The cricket frog and blue-spotted salamander

were common at Jasper-Pulaski Fish and

Wildlife Area in the 1940s and 1950s but de-

clined in the 1970s. My findings support Min-
ton's observations that these species are no
longer common in those counties.

Species status.— I consider species of am-
phibians that were encountered in fewer than

5% of the sites that had the presence of at least

one species, and species found in fewer than

10% of the counties, to be rare. By these cri-

teria five species of frog and 12 species of

salamander are considered rare. These species

include the wood frog, eastern spadefoot toad,

crawfish frog, pickerel frog, plains leopard

frog, Jefferson salamander (A. jeffersonian-

um), northern slimy salamander, four-toed sal-

amander (Hemidactylium scutatum), stream-

side salamander (A. barbouri), mudpuppy,
longtail salamander, cave salamander, hellben-

der, red salamander, green salamander, ravine

salamander, and northern dusky salamander.

I found additional information on the abun-

dance of amphibians from surveys conducted

in the 1990s and reported in the recent liter-

ature (Kolozsvary & Swihart 1999) and In-

diana Department of Natural Resources re-

ports. I combined additional amphibian
survey data from 26 additional counties

(Brown, Cass, Crawford, Dekalb, Elkhart,

Harrison, Howard, Jackson, Jefferson, Jen-

nings, Johnson, Kosciusko, Lagrange, Lake,

La Porte, Marion, Marshall, Noble, Orange,

Perry, Porter, Ripley, Saint Joseph's, Steuben,

Tippecanoe, and Washington Counties) with

my data to assess the recent abundance of

each species in Indiana (Fig. 1). Some of this

additional coverage, such as surveys of sub-

terranean and river fauna of Blue River Wa-
tershed and areas in central and southeastern

Indiana, fills gaps in my surveys.

Based on the larger data set (Table 5), the

southern leopard frog, wood frog, pickerel

frog, eastern spadefoot, crawfish frog and

plains leopard frog are rare. Also note that

each of these species was encountered much
less often than two species that are on the state

special concern list, the cricket frog (Acris

crepitans) and northern leopard frog (Rana pi-

piens). In the larger data set, rare salamanders

include the western lesser siren, marbled sal-

amander (Ambystoma opacum), Jefferson sal-

amanders, four-toed salamander, streamside

salamander, mudpuppy, longtail salamanders,

red salamander, hellbender, green salamander,

ravine salamander-complex, and northern

dusky salamander.

I consider species of reptiles that made up

less than 5% of the 286 animals seen or cap-

tured, and found in less than 5% of the 156

sites that had at least one species of reptile, to

be rare. Based on this criterion all reptile spe-

cies are considered rare in Indiana with the

exception of the painted turtle, common snap-

ping turtle (Chelydra serpentina), eastern box

turtle, six-lined racerunner, bullsnake, eastern



BRODMAN—AMPHIBIANS AND REPTILES OF INDIANA 53

hognose snake, northern water snake, and

common garter snake. I am more concerned

about the possible declines of reptiles in In-

diana than amphibians. However, this conclu-

sion should be considered with caution be-

cause upland and riverine habitats were not

targeted as rigorously as wetland habitats.

Survey methods targeted for reptiles, such as

drift-fence arrays, turtle traps and mark-recap-

ture, should be employed in future surveys to

establish a more robust and unbiased baseline

data set.

The first stage of conservation planning is

to review data on biodiversity of the region

(Margules & Pressey 2000). After compiling

data, the next step is to collect more infor-

mation on the localities of species considered

to be rare in the region. We need to distinguish

between species that are threatened with ex-

tinction from those that were missed or under-

represented on the basis of habitats surveyed

and methods used (Margules & Pressey 2000).

Once these species-specific surveys are com-
pleted, then conservation goals, planning, and

implementation of conservation actions

should occur (Margules & Pressey 2000).
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