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ABSTRACT

A 1977 March through October amphibian study in Cumberland 
Gap National Historical Park, Kentucky, Tennessee, and Virginia, 
revealed thirteen species of urodeles and ten species of anurans. 
The survey concentrated on seventeen specific sites located in 
areas of optimal moisture, temperature, and cover. The most nu
merous urodeles were dusky salamanders fPesmognathus sp.) and slimy 
salamanders fPlethodon glutinosus] while the least numerous sala
manders were green salamanders (Aneides aeneus). The most common 
anurans were spring peepers fHyla crucifer) and upland chorus frogs 
fPseudacris triseriata feriarum). The amphibian community I 
studied probably developed within the last ten thousand years as 
deciduous forest replaced late Pleistocene boreal vegetation and 
the northern amphibian species associated with it.



INTRODUCTION

Intent
Cumberland Gap National Historical Park, the headquarters 

of which are in the southeast corner of Kentucky, is approximate
ly 80% undeveloped land and lends itself to study of several types 
of natural habitats and relatively undisturbed fauna. With the 
establishment of the Park, managers have recognized the need for 
detailed faunal information useful in protecting native animals 
and plants.

My study of the Park's amphibian fauna is intended to pro
vide some baseline data for a group of vertebrates that is espe
cially well developed in this region. I inventoried the species of 
amphibians within the Park, indicating distribution and relative 
density, correlating species with habitat, and preserving selected 
specimens for a study collection to be maintained in the Park head
quarters. Through a discussion of late Pleistocene environmental 
changes, I will review the inferred development of the amphibian 
habitat and of the present diverse amphibian community in Cumber
land Gap.

With increased visitation to Cumberland Gap National 
Historical Park (hereafter called Cumberland Gap NHP), more stress 
is placed on natural areas. Managers may have to consider develop
ment of certain portions of the Park. Some.types of development
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may enhance habitat for amphibians, such as'ponds and ditches 
behind rock embankmentss wood piles, moist areas under steps, or 
in old springhouses. Other changes, such as land clearing, pav
ing, and construction, open the forest floor to sunlight and pro
mote dessication, thereby eliminating habitat for most amphibians. 
The justification for development in an area set aside for preser
vation will depend on inventory information which must be estab
lished to the fullest.

While there are no known rare or endangered species within 
the Park, my study is intended to provide information needed for 
maintaining the native amphibians. It should define representative 
habitats of the native species.

Previous Work
Regional studies of amphibians have concentrated on Great 

Smoky Mountains National Park, see Huheey and Stupka (1965, 1972), 
Huheey (19 66), Hairston (1949), King (1939, 1944), McClure (1931), 
Necker (1934), and Weller (1930, 1931). Because of similar habi
tats in the Smoky Mountains and the Cumberland Mountains and the 
close proximity of these ranges, many species of Amphibia might be 
expected to be the same. However, since the Great Smoky Mountains 
National Park has more relief, more kinds of habitats, and is 
larger, it would be expected to harbor more amphibian species. 
Extensive research in the Smokies has shown that there are many 
isolated populations of salamanders which have evolved into
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separate species and subspecies. This has not occurred in the 
Cumberland Mountains.

Partial checklists of amphibians have been compiled from 
brief surveys at Cumberland Gap during, the last twenty years.
Park records show that collecting, permits were issued to W. Leslie 
Burger, College of William and Mary, in 1958, 1959, and 1960. The 
five-day study revealed four species of salamanders, two species of 
toads (Bufonidae), four species of frogs (Ranidae), and one species 
of treefrog (Hylidae) within the park bounds. In 1961 three ad
ditional species of salamanders and one additional species of frog 
were collected (Burger, unpublished).

Description of Study Area
Location

Cumberland Gap NHP is located in southeastern Kentucky, 
southwestern Virginia, and northeastern Tennessee, all of which 
meet in a tri-state point within the park boundary. The Park com
prises 20,223 acres (8089 hectares) and lies in parts of Bell and 
Harlan Counties, Kentucky; Claiborne County, Tennessee; and Lee 
County, Virginia.

The Western portion of the Park near Middlesboro, Kentucky, 
is considerably more developed. There, a visitor center, environ
mental education center, scenic overlook, picnic areas, campground, 
small town, and paved roads and parking areas are maintained.
These sites are easily accessible by Highways 58, 25-E, and 988.
The majority of the Park is undeveloped and in a natural state
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with the exception of foot trails, primitive campgrounds, and a 
restored log structure settlement. Areas of heavy use are con
fined to the developed part of the Park.

Geology, Soils, and Drainage
The Park extends along Cumberland Mountain which is a long 

ridge typical of the Valley and Ridge Geologic Province. Topog
raphy is that of buttressing hills onto the major ridge. Eleva
tions range from 1100 feet (335 meters) to 3513 feet (1071 meters). 
Cumberland Mountain, the front of Cumberland Plateau, was formed 
by a complex series of folding and faulting, probably ending in 
the Miocene (Fenneman, 1938). The Valley and Ridge Province bor
ders to the southeast. Rocky Face Fault extends through Cumber
land Gap and may have influenced its formation. Monoclinal 
Cumberland Mountain is comprised of strata no younger than Penn
sylvanian in age (Fenneman, 1938). The southeast side of the 
mountain is limestone with occasional shale outcroppings and 
covered with sandstone colluvium in varying depths (Englund et al., 
1963). Lewis Hollow, with the greatest depth of limestone col
luvium, exhibits at least seven solution caverns. The top of the 
ridge is resistant sandstone of the Lee Formation (Rich, 1933).
The northwestern slope is primarily sandstone.

A prominent cliff line extends the length of the scarp 
(southeast) slope, characterizing that side of the mountain as 
steep when compared with the more gently dipping northwest slope. 
The top of the ridge gradually rises from 2440 feet (741 meters)



at the Pinnacle, to 3513 feet (1071 meters) at White Rocks approxi
mately 17 miles (27 kilometers) to the east.

Soils differ on the two slopes of Cumberland Mountain.
The north-facing slope soils were mapped in the DeKalb-Muskingum- 
Berks association (McDonald and Blevins, 1965). - The soils are 
moderately deep, very stony, and derived from sandstone, silt- 
stone, and shale. The buttressing ridges, common on the north 
slope, are strongly acid soils and have low to moderate available 
moisture capacity.

Soils of the scarp slope were mapped as Rough Stony land 
(Muskingum material), Jefferson, Muskingum and Stony colluvium 
(Muskingum material) (Hinkle, 1975). Sandstone outcrops, boulders 
and fragments are common. Sandstone colluvium is common on the 
south slopes especially in the draws and lower footslopes. The 
colluvial areas are derived from Muskingum soil material (Henry 
et al., 1953). The Jefferson soils occupy middle and lower slopes 
in draws, but were found near the summit of the main ridge where 
the colluvium was high on the slope (Hinkle, 1975). Jefferson 
soils contain many sandstone fragments. The deeper and more mesic 
coves of the scarp slope have deep soils derived from sandstone 
colluvium. These soils are downslope from the Jefferson soils 
(Hinkle, 1975).

Two watersheds are represented by numerous streams flowing 
in opposite directions from the central ridge. The hollows in 
between the buttressing hills usually have Small streams, "wet



weather springs,” or run-off channels in heavy rain. Four perman- 
.ent streams comprise the drainage system on the northwest slope. 
Sugar Run and Davis Branch, flowing into Yellow Creek and eventual
ly Cumberland River are in the western portion of the Park. In 
the eastern section are Shillalah Creek and Martins Fork, both 
headwaters for the Cumberland River.

The scarp side of Cumberland Mountain has one major stream. 
Station Creek, located near the Wilderness Road Campground• one or 
two small permanent streams; and several intermittent streams. 
Generally the southeast-facing slope is drier than the northwest 
side due to the cliffs, steep gradient, and higher evaporation 
potential.

Climate
Average yearly temperature at Middlesboro, near the Visitor 

Center, is 16° C. July is the warmest month, with an average tem
perature of 22° C and January, the coldest month, averages 5.8° C. 
March is the wettest month averaging 13.5 centimeters and October 
is the driest with an average of 6.3 centimeters. Fig. 1 shows 
fluctuations of temperature and rainfall during my study. The 
prevailing winds are generally from the southwest, usually with 
only moderate velocities (National Park Service, 1977).

Vegetation
Much of the Park is characterized by mixed mesophytic 

forest. Some plants are specific to site due to the soil type of
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the underlying strata, others are moisture-specific, and the 
remaining are adapted to a wide variety of habitats. Hinkle (1975) 
described fifteen vegetational types which occur on ridge tops, 
coves, or stream banks in Cumberland Gap NHP. The dominant trees 
of these vegetation types are oak and hickory in the most xeric 
of the sites, hemlock in the most mesic, and Virginia pine on 
soils deficient in mineral and organic matter (See- Appendix A). 
Different vegetational types dominate the opposing sides of 
Cumberland Mountain. The southeast slope tends to be more xeric 
than the northwestern side.

Historical Changes
Cumberland Gap is historically well-known for the natural 

passage which was originally used by bison herds on migrations 
north to natural salt licks. The path through the virgin forest 
provided thousands of people access to the West and became known 
as the Wilderness Road. The height of this westward expansion was 
in the late 17001 s. Civil War earthenworks still appear from use 
in the 18601s. The Gap was barren of trees during the Civil War 
years, but regrowth of trees provided some timbering industry.

Having been intensely lumbered with cutting continuing as 
late as the 199-0’s, the vegetation is in various stages of recovery. 
Only a small area located near Hensley Settlement was selectively 
cut and retains large hemlocks. The states of Kentucky, Tennessee, 
and Virginia began purchasing land for the Federal Government in 
1955, reducing or terminating timbering and development. By the



time Cumberland Gap NHP was dedicated in 1959, forestation was in 
various stages of succession. The National Park Service policy 
stresses preservation of natural resources, thereby permitting sue 
cession to climax stage growth. The range of vegetative manage
ment is from maintained fields in the historic area of Hensley 
Settlement to a general oak-hickory climax forest.

Cumberland Gap remains a major thoroughfare for traffic 
passing through the Cumberland Mountains. No route within M-0 mile 
on either side of the Gap offers passage to the western side of 
the range, of mountains.



MATERIALS AND METHODS

My field season began March 1, 1977, and ended October 31, 
1977. I spent approximately 250 hours in the field during the 
season.

There was no attempt to select habitat randomly. I chose 
specific aquatic sites to sample and monitor according to favor
able habitat for amphibians. Streambeds, marshes, back-up pools, 
ponds, and springs were surveyed regularly during the height of 
the breeding season in March, April, and May. Most local amphib
ians breed in the spring or summer, but the particular temperature 
required for optimal breeding activity varies considerably from 
species to species (Porter, 1972). The liklihood of sightings in 
the spring was more favorable than; other times during the season.

Animals were observed by turning rocks in creeks, by flash
light at night, and by investigating other riparian habitats. A 
few specimens were captured by hand, net, or container and trans
ported to the laboratory for study.

For terrestrial species, sample areas were initially 
chosen from vegetation types described by Hinkle (1975) (See Ap
pendix A) in relation to placement on the gradient. Vegetation 
types, such as the black oak-sand hickory community and chestnut 
oak-black oak community, which occur on upper slopes were searched 
periodically in July for amphibians. Hemlock-rhododendron
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communities and red maple-black gum-hemlock communities in coves 
were comparatively checked for the occurrence of amphibians.

In August through October, I concentrated on surveying 
terrestrial areas in the vicinity of the specific sites and along 
trails. Methods used were to turn logs, rocks, and leaves•. to in
spect tree bark and to search with flashlight at night. The 
specific sites continued to be monitored throughout the summer and 
fall. October was chosen as a termination time since frequency of 
sightings lessens as the temperature drops and habitats become 
drier.

Information was recorded in field notes and reflected 
first sightings of the season, general habitat, peculiar character
istics present in a number of sightings (e.g., only one cave sala
mander seemed to occupy each cave I investigated), snout-vent 
length (approximated from field observation), time of day, air tem
perature, and whether the specimen was collected. The pH of water 
samples taken from specific sites in the spring was determined.

I plotted distribution of amphibian sightings on a base 
map of Cumberland Gap NHP.

Some amphibians were collected and preserved for study 
purposes. Specimens were preserved in 10% formalin, stored in 70% 
alcohol, and individuals were catalogued. The collection and 
catalogue are retained by Cumberland Gap NHP.

Unknown tadpoles from field sites Were reared on boiled 
lettuce and determined after metamorphosis.



RESULTS

Characterization of Specific Sites
The following study areas may be found on the accompanying 

maps in Fig. 2 through Fig. 9. Unless the area had an established 
name, the names of the specific sites were assigned for descriptive 
purposes.

Trestle Pond
(See Fig. 3.) With no visible current, the back-water 

pool has a leaf and muck bottom. The maximum depth of one meter 
occurred in the spring. ' By mid-May the pond was cut off from 
Little Yellow Creek which had supplied water. On the steep banks 
are forbs, stumps, shrubs, moss, and leaf litter. Representative 
trees of the area are American hornbeam (Carpinus caroliniana), 
red oak (Quercus rubra"), dogwood (Cornus florida), river birch 
(Betula nigra), American beech (Fagus grandiflora), umbrella mag
nolia (Magnolia tripetala-) , red maple (Acer rubrum) , and tulip- 
poplar (Liriodendron tulipifera). The pH of Trestle Pond was 7.0 
and of Little Yellow Creek was 5.9.

Activity Field
(See Fig. 3.) The field is open and grassy with a manmade 

drainage ditch fed by run-off and by small seepage springs. There 
is a slight current where it flows into Little Yellow Creek. The

12
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bottom of the .ditch is silt and apart from decaying leaves and 
algae is devoid of vegetation. The water is intermittent after 
May and drains quickly after occasional rain. The banks support 
grasses and forbs with a few small shrubs. The pH of the Activity 
Field drainage ditch was 6.1.

Newt Pond
(See Fig. 3.) A small manmade pond (pH 6.4), with a max

imum depth of one meter, is spring fed and is rich in micro-fauna. 
The bottom is composed of organic matter. There is no current.
The level of water did not fluctuate greatly during the study, but 
the clarity of water lessened during July and August due to the 
extreme growth of algae. The major plants on the banks are cat
tails, sedges, rushes, and grasses. Representative trees in the 
area include alder (Alnus sp.), sweet gum (Liquidambar styraci- 
flua), red maple, mountain laurel (Kalmia latifolia), and umbrella 
magnolia.

Pinnacle Road Marsh
(See Fig. 3.) The wet area caused by the building of the 

nearby paved road has clear water over grass in early spring. The 
marsh was reduced to soggy earth and intermittent pool's of water 
by the end of April. The area supports grasses, sedges, cattails, 
rose, vines and shrubs. There are no definable banks. Trees sur
rounding the marsh are willow (Salix sp.) , red maple, hemlock
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fTsuga canadensis), sweet gum, and sycamore fPlatanus occidental- 
is~). The pH was 7.0.

Mingo Mountain Trail and Swamp
(See Fig. 3.) Mingo Mountain Stream, with a narrow-banked 

channel, flows over sandstone boulders and pebbles. Pools and 
side channels meander from the main channel. There is no vegeta
tion in the water nor growing from the bottom and the clear water 
is cold due to the shade of hemlocks and rhododendrons (Rhododen
dron maximum). The stream is backed up in a maranade swamp caused 
by a railroad embankment. The swamp (pH 4.4) has a slight current, 
is approximately 0.5 meters in depth, and is formed over mud and 
decaying leaves.

Davis Branch and Marsh
(See Fig. 4.) Davis Branch varies in character from a 

slow murky stream with few rocks and mud bottom to a rapidly 
flowing section upstream. The upper portion of the stream is 
aerated as it flows over boulders and pebbles. The stream cuts 
deeply into its bank for most of its length. Near the stream is 
a marsh. The majority of standing water was gone by the end of 
April. Plants include drooping sedge, cattails, brambles, and 
grasses. Representative trees in the Davis Branch area are Vir
ginia pine (Pinus virginjana), alder, white oak (Quercus alba), 
and sweet gum. The pH of Davis Branch was 6.1.
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Sugar Run

(See Fig. 4.) This rapidly flowing mountain stream 
(pH 6.7) flows over sandstone boulders and pebbles. There is no 
vegetation in the clear and cold water. Small pools formed by 
rocks collect fallen leaves and debris. Many crayfish and small 
fish were seen. The channel is fairly deep with some shale ledges 
and shale slabs in areas of the stream. Representative trees along 
the stream are hemlock, rhododendron, umbrella magnolia, red maple, 
dogwood, and American beech.

Laurel Branch
(See Fig. 4.) Located near Sugar Run, Laurel Branch 

(pH 5.9) exhibits the same characteristics as Sugar Run.

Lewis Hollow
(See Fig. 5.) Numerous limestone caves, varying in size

from several meters to hundreds of meters, are in Lewis Hollow.
The walls and floors in these caves vary from dry to moist to drip
ping water. The most numerous invertebrates in the caves are 
crickets and harvestmen. The creek in the bottom of the ravine 
flows underground most of the year. Representative trees in the 
area are red oak, hickories (Carya sp.), and white oak.

Horsetail Hollow Marsh and Stream
(See Fig. 5.) The small stream, rather slow and turbid,

flows from narrow channels toward the back of the hollow. The
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bottom of the stream is silty and predominantly limestone„ The 
water slowly cascades into small pools in the upper reaches of 
the stream. Leaves collect in pools formed by fallen logs. Trees 
in the area are slippery elm (TJlmus rubra) , black walnut fJuglans 
nigra), white oak, red maple, American hornbeam, and sycamore.
The pH of the stream was 7.5. The marsh, located near the Stream 
is intermittent after spring and contains scouring rush, sedges, 
and grasses. . .

Green Leaf
(See Fig. 5.) The narrow stream, which flows over boulders 

and pebbles is not deeply cut into the bank nor has a steep grade. 
There is a collection of debris in pools. The bottom is silty. 
Representative trees include dogwood, witch hazel (Hamamelis vir- 
giniana), red maple, basswood (Tilia americana), tulip-poplar, and 
white ash (Fraxinus americana). The pH of the stream was 8.0,■ 
probably due to its limestone substrate.

Station Creek
(See Fig. 5.) One of the deepest streams (pH 7.6) in the 

Park, it has alternating rills and pools and flows over primarily 
limestone boulders and pebbles. Being more exposed, the water is 
slightly warmer than the other streams. Silts cause flooded pools 
to be somewhat turbid. Small fish and crayfish were seen.; Trees 
in the area are sycamores, black cherry (Prunus serotina), hicko
ries , and eastern hophornbeam (Ostrya virginiana).
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Martins Fork

(See Fig. 8.) The clear and cold mountain stream (pH 4.4) 
flows rapidly over sandstone boulders and pebbles. Fallen logs 
dam areas to create pools and small side channels meander back and 
forth from the main channel. The stream bottom is sandy mud in 
several places. Many crayfish and fish inhabit the stream.

Sand Cave
(See Fig. 9.) Outside the large sandstone overhang is a 

clear cold pool beneath a waterfall. The sandstone-pebbled bottom 
and old logs form basins for water and leaf debris. Rhododendrons 
are adjacent to the pool and small stream. The pH of the pool was 
5.5,
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Annotated Species List 

The amphibians listed below were species found in Cumber
land Gap NHP between March 1, 1977, and October 31, 1977. The 
sequence of listing is according to Conant (1975). Table 1 lists 
species associated with sites in Cumberland Gap NHP.

•" Caudata 
Ambystomatidae

Marbled Salamander — > Ambystoma opacum
Two road-killed marbled salamanders were reportedly seen 

in the vicinity of the Newt Pond during a rain, March 12. I saw 
no adults during my study nor were any other individuals reported 
to me. The larval Ambystoma sp. that I observed at a number of 
sites could have been either marbled salamanders or spotted sala
manders. There is no specimen of a marbled salamander in the 
Park collection.

Spotted Salamander —  Ambystoma maculatum
My only observation of spotted salamanders occurred during 

a light rain on March 29 in the Newt Pond at the Union College En
vironmental Center. One adult was near a mass of eggs on the 
bottom of the pond with ten others in the vicinity. All were walk
ing along the bottom of the silty pond. Numerous masses of jelly- 
like egg cases filled the pool. Larval Ambystoma sp. were noted 
in the Newt Pond, Station Creek, Trestle Pond, Martins Fork, and
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TABLE 1. Species of amphibians associated with sites in Cumber
land Gap National Historical Park.
Species are listed in order of earliest occurrence. Numbers cor
respond to area maps in Fig. 3 - 9 .

Site Species

Pinnacle Road Marsh (1)

Trestle Pond (1)

Activity Field . (1)

Newt Pond (1)

Hyla crucifer.
Pseudacris triseriata 
Rana sylvatica 
Hyla versicolor
Hyla crucifer 
Rana sylvatica 
Bufo americanus 
Eurycea bislineata 
Rana palustris 
Notophthalmus viridescens 
larval Ambystoma sp.
Rana clamitans 
Hyla versicolor 
Aneides aeneus (1976)
Pseudacris triseriata 
Notophthalmus viridescens 
Bufo americanus 
Hyla versicolor
Ambystoma opacum 
Rana sylvatica 
Notophthalmus viridescens 
Ambystoma maculatum 
Rana clamitans 
Rana catesbeiana 
larval Ambystoma sp.
Hyla crucifer .
Hyla versicolor



TABLE 1, Continued. Species of amphibians associated with sites.

_________ Site   .
Mingo Mountain Swamp (1)

Schneider Plant (1)

Davis Branch and Marsh (2)

Sugar Run (2)

Laurel Branch (2)

Gap Creek (1)

Pinnacle (3)

Cumberland Gap (Hwy 25-E) (3)

_____________Species .
Rana sylvatica 
Desmognathus sp.
Hyla crucifer 
Hyla versicolor 
Aneides aeneus (1976)
Desmognathus sp.
Hyla crucifer 
Hyla versicolor
Hyla crucifer 
Pseudacris triseriata 
Rana sylvatica 
Eurycea bislineata 
Desmognathus sp.
Rana palustris
Bufo americanus
Hyla versicolor
Pseudotriton montanus (1976)
Desmognathus sp.
Eurycea bislineata
Plethodon glutinosus
larval Gyrinophilus porphyriticus
Eurycea longicauda
Bufo americanus
larval Ambystoma sp.
Hyla versicolor
Pseudotriton ruber (1976)
Eurycea bislineata 
Desmognathus sp.
Plethodon glutinosus
Rana sylvatica 
Desmognathus sp.
Hyla crucifer
Bufo americanus 
Aneides aeneus
Hyla versicolor
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TABLE 1, Continued. Species of amphibians associated with sites.

Site Species
Visitor Center (1) 
Horsetail Hollow (3)

Hyla versicolor
Hyla crucifer 
Rana sylvatica 
Desmognathus sp.

Skylight Cave, Indian Cave (3) Bufo americanus
Eurycea lucifuga

Green Leaf (3)

Station Creek (3)

Shillalah Creek (5) 
Hensley Settlement (5)

Martins Fork (6)

Rana sylvatica 
Rana palustris
Notophthalmus viridescens— red eft 
Plethodon glutinosus 
Hyla versicolor
Desmognathus sp.
Eurycea bislineata 
Hyla versicolor 
,larval Ambystoma sp.
D e smognathus sp.
Hyla crucifer 
Pseudacris triseriafa 
larval Ambystoma sp.
Rana sylvatica 
Rana clamitans 
Hyla versicolor
Desmognathus sp.
larval Ambystoma sp.
Desmognathus sp.
Pseudotriton ruber 
Pseudacris braehyphona 
Hyla crucifer 
Pseudacris triseriafa 
Gyrinophilus porphyriticus 
Notophthalmus viridescens--red eft
Desmognathus sp. 
larval Ambystoma sp.
Eurycea bislineata
larval Gyrinophilus porphyriticus
Plethodon glutinosus
Bufo americanus
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TABLE 1, Continued. Species of amphibians associated with sites.

Site Species
Sand Cave (7) Desmognathus sp.

Pseudacris brachyphona
Bufo americanus
Notophthalmus viridescens— red eft
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Hensley Settlement Springhouse. The larval forms were found in 
such varying habitats as streams, ponds, marshes, and a spring
house. The last larval Ambystoma sp. sighted was September 10.
Ambystoma sp. eggs were found in the Newt Pond and Trestle Pond 
from March 29 to May 31, Positive identification of species was 
difficult regarding larval forms and eggs. One spotted salamander 
is in the Park collection (CGNHP 1324) along with a larval Ambys
toma (GGNHP 1340) .

Salamandridae

Red-spotted Newt —  Notophthalmus viridescens
The majority of newts that I saw during the season were in 

the Newt Pond located at Union College Environmental Center. Newts 
are diurnal; they were easily viewed swimming near the edge of the 
pond. Captive specimens were quite active and readily ate tadpoles. 
The first sighting of a newt was on March 5 in the Activity Field. 
Newts were also recorded near the Trestle Pond and Little Yellow 
Creek. Since the larvae are similar in general form to those of 
Ambystoma (Minton, 1972), some of the larval newts may have been 
misidentified as Ambystoma sp. The red-spotted newt in the Park 
collection (CGNHP 1320) came from the Newt Pond on March 13. The 
fed eft (terrestrial stage of Notophthalmus viridescens) was found 
in all parts of the park in dry or moist leaf litter. The speci
men in the Park collection (CGNHP 1338) was taken on the Skylight 
Cave Trail on June 6. Red efts were sighted on the Sand Cave
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Trail on June 6. Red efts were sighted on the Sand Cave 
Trail. My last sighting of a red eft was September 4.

Plethodontidae

Dusky Salamander Complex —  Desmognathus sp„
This group includes Desmognathus fuscus, Desmognathus wel- 

teri, and Desmognathus monticola. With few external characteris
tics to aid in determination of species, desmognathids present a 
problem in field identification. There is a wide variation of 
color phases and dorsal patterning. Barbour (1971) lists the 
three species as being easily confused. My observation was that 
D. fuscus was intricately and symmetrically patterned bilaterally 
with a yellow or red line extending onto the tail. D. welter! was 
usually gray-backgrounded with a peppering of small dark spots and 
a keeled tail. D. monticola had dark splotches on a gray-brown 
background color. D. welter! and D. monticola tended to be larger 
animals than D. fuscus. All of these salamanders occupy similar 
habitats. The animals were most frequently found in a glaze of 
water or shallow pools near the edge of a small stream where nur 
merous rocks provided cover. They were also terrestrial and were 
sighted in dripping rock and mud ledges, under leaves in drainage 
areas, and in and under moss. Desmognathids were also commonly 
found in springs, with or without cover of leaves and rocks. Re
peated visits to a site revealed possibly the same dusky salamander, 
■ indicating specific habitat requirements, and/or territory. Barbour
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et al. (1969) found that one individual moved a maximum of 17.1 
meters in a 24-hour period, but most of the movement was within 
two meters.

Dusky salamanders were the most numerous of all salamanders 
recorded. Desmognathids were seen in nearly all the streams in 
Cumberland Gap NHP, including Mingo Mountain Stream, Davis Branch, 
Sugar Run, Laurel Branch, Gap Creek, Gre.en Leaf, Station Creek, 
and a stream near Sand Cave. The numbers of individuals were con
sistently greater in the small streams. I found no dusky sala
manders in Little Yellow Creek, which is the widest and deepest 
stream in the Park. The first sighting of a desmognathid was 
March 10 in Gap Creek. Size of dusky salamanders ranged from a 
snout-vent length of 10 mm to approximately 75 mm. Sub-adult in
dividuals and adults were observed in the same habitats and during 
all times of the study season. I saw desmognathids as late as 
October 31, the end of my field study. However, dusky salamanders 
have been observed throughout the year. Almost any day in winter 
will reveal a few active salamanders (Barbour, 1971). Specimens 
of the three species are in the Park collection (CGNHP 1341, CGNHP 
1328, CGNHP 1331, CGNHP 1317, CGNHP 1322, and CGNHP 1332).

Slimy Salamander —  Plethodon glutinosus
Never found in extremely wet areas, Plethodon glutinosus 

was seen on the forest floor. The entire larval period is spent 
within the egg; at hatching the young salamanders are ready for a
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terrestrial existence (Smith, 1961)„ Types of substrate that the 
animal utilized were boulders, leaves, and walls of caves. Slimy 
salamander sightings, did not become numerous until the middle of 
June. The first record of P. glutinosus was April 20 at Sugar Run. 
They were also found, along Sugar Run Trail, in Indian Cave (Lewis 
Hollow), Hensley Settlement, in Skylight Cave (Lewis Hollow), and 
reportedly near the Trestle Pond on Little Yellow Creek. The 
greatest number of salamanders seen at one site was twenty indivi
duals in Indian Cave on August 7. The last sighting of a slimy 
salamander was September 25 near Sugar Run. All individuals were 
similar in size. The specimen in the Park collection was caught 
near Sugar Run on April 20 (CGNHP 1333).

Green Salamander —  Aneides aeneus
A green salamander was reportedly sighted at the Pinnacle 

on October 10. I observed what may have been the same individual 
the previous summer (1976) in a manmade rock wall near the Pinnacle 
mural. It was hiding in a damp crevice. There is no specimen in 
the Park collection.

Spring Salamander —  Gyrinophilus porphyriticus duryi
In June one adult Gyrinophilus porphyriticus was reported

ly seen by park personnel on the Sand Cave Trail and another one 
located in the Hensley Settlement Springhouse. I collected a lar
val form of this salamander April 19 at Martins Fork (CGNHP 1326) 
and a second April 20 in a spring near Sugar Run (CGNHP 1334).
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The adults and larval forms of the spring salamander were found 
in permanent and still water, including springs and drainages with 
small pools.

Red Salamander -- Pseudotriton ruber.
• One adult Pseudotriton ruber was collected near Hensley 

Settlement on the Ridge Trail April 19. Usually found near streams 
and springs, the red salamander may be quite'terrestrial, especial
ly in the summer (Barbour, 1971). The salamander I observed was 
not located near water at the time of the sighting, but rather in 
low vegetation on a trail embankment. The animal had just been 
attacked by a garter snake (Thamnophis sirtalis), but was unharmed. 
Two additional individuals were reportedly seen near Hensley Set
tlement in June. The specimen in the Park collection is CGNHP ■ 
1327.

Northern Two-lined Salamander —  Eurycea bislineata
Two-lined salamanders appeared early in the spring and 

were seen infrequently in the summer months. Their typical habi
tat is rapidly flowing streams where they use rocks for cover.
When discovered they quickly escape into the deeper water with fast 
current. Specimens found in the streams were adults ranging from 
25 mm to HO mm (snout-vent length)„ Young individuals were found 
in a small cascade of water flowing over shale near Sugar Run.
The tiny Eurycea bislineata and tiny Desmognathus sp. were found 
under wet debris. Adults are sometimes found a hundred yards or
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so from the nearest suitable stream (Minton, 1972), as were two 
salamanders observed the night of July 21 on the Green Leaf Trail. 
The first sighting and collection (CGNHP 1321) was March 14 at 
Davis Branch with my last observation on September 30.

Long-tailed Salamander -- Eurycea longicauda
Two adults'were found April 30 on a trail near Sugar Run 

where they were hidden under leaf debris in a small seepage. One 
was taken for the Park study collection (CGNHP 1335). Visits to 
the site later in the season revealed dusky salamanders. Minton 
(1972) reports that Eurycea longicauda is frequently associated 
with two-lined salamanders, dusky salamanders, and cave salamanders. 
No other sightings of the long-tailed salamander were made through
out the season.

Cave Salamander —  Eurycea lucifuga
Eurycea lucifuga was reported only from Lewis Hollow with

in the Park bounds and seemed to be confined to the limestone caves 
in that area. The animals were found in the semi-light zone toward 
the front of the cave. Cochran and Goin (1970) indicate that the 
terrestrial salamander occupies the entrance of caves but is some
times found in damp locations outside the caves. Sightings were 
made in Skylight Cave, Indian Cave, and a small unnamed cave below 
Indian Cave. The date of the first sighting was May 19. The sala
mander did not necessarily remain hidden on the wall and did not 
seem to be readily frightened by flashlight. There appeared to. be



only one cave salamander in each cave. The caves had only one 
entrance each and ranged in size from about 10 meters to approxi
mately 100 meters. The Park collection specimen (CGNHP 1342) was 
collected October 1 in Skylight Cave.

Anura
Bufonidae

American Toad —  Bufo americanus
The first sighting of Bufo americanus was in the Activity 

Field on March 28. The individual was a brick-red adult female 
and Was collected (CGNHP 1323). The first calls heard in the Park 
were at the Trestle Pond on April 11. The choruses were audible 
for approximately three weeks. I observed numerous American toads 
throughout the summer, including a large female with eggs on 
August 5. Solitary toads were seen on the Davis Branch Trail, Sky
light Cave Trail, Sand Cave Trail, Sugar Run Trail, near the Tres
tle Pond, the Wilderness Road Campground Entrance, and in eight 
locations on the Pinnacle Road. Habitat for B. americanus was 
variable but usually lacked moisture. It was common to see them 
on paved roads at night. The animal seems to tolerate dry environ
ments. During summer they wander from breeding places and may be 
found on the tops of high dry ridges (King, 1939). The last sight
ing of B. americanus was September 27. A large population of B_. 
americanus tadpoles'inhabited the drainage ditch in the Activity
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Field. The majority of eggs were deposited April 2. The ditch 
was dry by June 1.

Fowler’s Toad —  Eufo woodhousei fowleri
While no Eufo woodhousei were seen nor heard within the 

Park bounds, they were found calling from June 20 to July 6 at a 
farm pond in open country about four miles from the Park. They 
may occur in the Park. Barbour (1971) points out that B. wood
housei usually breeds in permanent, quiet, shallow water such as 
farm ponds, lakes, impoundments, and drainage ditches. A small 
specimen was found at my doorstep four miles southwest of Cumber
land Gap and was taken for the Park collection (CGNHP 1339).

Hylidae

Spring Peeper —  Hyla crucifer
Hyla crucifer was the most common anuran in Cumberland Gap 

NHP. First calls were heard March 3 at the Pinnacle Road Marsh. 
Their early choruses were accompanied by calls of Pseudacris tri- 
seriata feriarum. The two types of frogs often call from virtually 
identical situations, although the chorus frogs usually choose 
open places for calling stations (Conant, 1975). The Trestle Pond, 
Horsetail Marsh, Mingo Mountain Swamp, Hensley Settlement, Davis 
Branch Marsh, and Schneider Pond (in the vicinity of Pinnacle Road 
Marsh) also supported populations of spring peepers. The species 
was found low in trees and vegetation in the early spring near the 
surface of the breeding pond. In May and June the frogs became



39.

more arboreal and moved away from the edge of the water. After 
weeks of silence in late May and early June, the calls resumed 
from June 21 to.June 25 after a period of rain. Brown and Brown 
(1977) reported that mating calls of spring peepers were best pre
dicted by water temperature rather than air or body temperature. 
Thus, water temperature should most closely approach the true body 
temperature of the calling frogs. The calls of spring peepers were 
heard as late as September 27. The treefrogs were seen only in 
the spring. The specimens in the Park collection (CGNHP 1315 and
CGNHP 1319) were taken March 5 and 11, respectively.

Gray Treefrog —  Hyla versicolor
The first chorus was heard May 29 behind the abandoned 

Schneider packing plant. One individual was collected in a cement 
basin (CGNHP 1337). Hyla versicolor was heard as early as May 17 
at a site approximately four miles from the Park boundary. The 
gray treefrog was found to be much more arboreal than the spring 
peeper and the choruses did not have as many individuals. H. ver
sicolor was also heard in drainages along Highway 25-E in Cumber
land Gap and near the Visitor Center. In August prior to insect 
sounds of the evening, treefrogs were chorusing at the Wilderness 
Road Campground and near the Union College Environmental Center.
I heard the last calls of the gray treefrog in the middle of
September. I saw only one individual. The treefrog is adept at
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changing color to match the surroundings and blends so well with 
tree bark that it is almost impossible to discern (Barbour, 1971).

Upland Chorus Frog —  Pseudacris triseriata feriarum
Upland chorus frogs were recorded at the Pinnacle Road 

Marsh, Activity Field, Horsetail Marsh, Mingo Mountain Swamp,
Davis Branch Marsh, near Station Creek, and at Hensley Settlement 
Farm Pond. The choruses did not persist as long as the spring 
peepers. The first calls were heard March 3 and the last record 
of a chorus was April 20. Upland chorus frog habitat was small 
open marsh, usually with submergent and emergent vegetation. The 
frogs called from the surface of the breeding pond. I found a 
population of tadpoles in the drainage ditch in the Activity Field, 
in the Pinnacle Road Marsh, and in Davis Branch Marsh. The first 
sighting and collection was made on March 5 in the Pinnacle Road 
Marsh (CGNHP 1314 and CGNHP 1316)„ No sighting of the upland 
chorus frog was made after the breeding period.

Mountain Chorus Frog -- Pseudacris brachyphona
The only sighting of adult mountain chorus frogs was made 

near Hensley Settlement on April 19. The two frogs were in a pud
dle of water in the trail. The male freely called day or night 
after it was captured. My observation was that Pseudacris brachy
phona seemed to utilize smaller and more temporary bodies of still 
watbr for breeding than P. triseriata feriarum. Tadpoles were
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found at Sand Cave in a small pool and in a stump spring near 
Sugar Run. The two specimens are in the Park collection 
(CGNHP 1329 and CGNHP 1330).

Ranidae

Bullfrog -- Rana catesheiana
A bullfrog tadpole was sighted in the Newt Pond March 29 

and an adult frog was reportedly heard in the pond July 6. In 
Sugar Run on July 8 a bullfrog was heard but not seen. A number 
of dead bullfrogs were reportedly seen in June near the same 
location, but it is unlikely that the frogs would have come from 
the immediate area. Hunters.occasionally .stop to clean their 
catch and discard the remains in the creek. Rana catesheiana is 
an aquatic frog and prefers larger, bodies of water than most other 
frogs. It is a resident of lakes, ponds, bogs, etc. (Conant, 1975). 
Few such areas exist in the park. .

Green Frog —  Rana clamitans melanota
A number of individuals were heard and seen near the Tres

tle Pond on the banks of Little Yellow Creek. They were calling 
from May 18 to June 3. Green frogs were also sighted in the Newt 
Pond from May 18 to September .13. The last sighting of a green 
frog was October 10 near the Trestle Pond. Rana clamitans was 
quite shy of flashlight and remained near the water for quick es
cape. Minton (1972) verifies that green frogs seldom go more than



42
a few feet from water except on rainy nights. In any one site 
the maximum number of green frogs heard or seen were three indi
viduals. The specimen in the Park collection (CGNHP 1325) was 
reared from a tadpole which readily ate live moths after metamor
phosis.

Wood Frog —  Rana sylvatica
Rana sylvatica was first seen on March 4 at the Trestle

Pond. Approximately eight individuals were seen in the stagnant
pool. The frogs were also found at the Pinnacle Road Marsh, Mingo
Mountain Swamp, near Tipprell Road, and Davis Branch Marsh. Tad
poles were recorded from Pinnacle Road Marsh, Trestle Pond, Davis 
Branch Marsh, Horsetail Marsh, from a tree trunk spring near Sugar 
Run, Hensley Settlement Farm Pond, Tipprell Road, Newt Pond, and a 
marsh near Station Greek. Eggs indicated that these sites were 
breeding ponds. The pond habitats were quiet water with debris on 
the bottom for cover. The frog choruses were heard intermittently 
from March 3 to April 1. During the summer and fall months, wood 
frogs were found inhabiting woods and caves. Leaf litter aided in 
camouflage of the frog. An individual was found May 22 on the 
Davis Branch Trail, another was seen in Indian Cave on June 6, and 
the last observed frog was September 30 at the Trestle Pond. The 
final sighting was an adult frog with a snout-vent length of ap
proximately 5 mm. The specimen in the Park collection (CGNHP 1318} 
was caught March 11 in the Pinnacle Road Marsh.
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Pickerel Frog —  Rana painstris
This species was heard April 2 at the Trestle Pond and 

last heard May 2 at the same. site. Five Rana palustris were seen 
in a small pool on Skylight Cave Trail on May 26. Two frogs were 
collected, one of which is in the Park collection (CGNHP 1336). 
Typical breeding habitat associated with R. palustris was still 
water with cover vegetation along banks for camouflage. The sites 
were wooded. At least two specimens were found some distance from 
water on the Sand Cave Trail and another individual was observed 
at the entrance of Skylight Cave October 1, the final sighting.

Additional Species 
Amphibian range maps show that additional species could 

occur in Cumberland Gap NHP, which I have not included in the 
species list. The species that could be within range (Barbour,
19 71) include hellbender (Cryptobranchus alleganiensis), small
mouthed salamander (Ambystoma texanum) , mountain salamander (Des- 
mognathus ochrophaeus), ravine salamander (Plethodon richmondi), 
four-toed salamander (Hemidactylium scutaturn), mud salamander 
(Pseudotriton montanus), mudpuppy (Necturus maculosus), spadefoot 
toad (Scaphiopus holbrooki), leopard frog (Rana pipiens) and 
cricket frog (Acris Crepitans). In addition to these species, 
Conant (1975) lists eastern tiger salamander (Ambystoma tigrinum), 
zigzag salamander (Plethodon dorsalis), eastern narrow-mouthed 
toad (Gastrophryne carolinensis), and southern leopard frog . (Rana 
utricularla) as possible inhabitants of this area.
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Burger (1958) collected Rana pipiens f=7Rana utricularia) 

and Cryptobranchus alleghaniensls in the vicinity of the Park. I 
found neither of these species. Some species may not be in this 
area at all since many of the maps (Conant, 1975) show that the 
animals are at the edge of their ranges (eastern tiger salamander, 
small-mouthed salamander, mountain salamander, zigzag salamander, 
spadefoot toad, eastern narrow-mouthed toad, cricket frog, southern 
leopard frog). Barbour (1971) stated that the small-mouthed sala
mander occurs statewide in Kentucky but perhaps is absent in the 
southeastern mountain counties.

Habitats may have changed enough to reduce the numbers of 
the particular animal. The most plausible reason, however, is 
that many of the species have certain habitat requirements that 
are not present in the Park. For example, hellbenders and mud- 
puppies are almost always found in larger streams and rivers 
(Conant, 1975). Necturns maculosus is rare or absent in small 
ponds and creeks, marshes and heavily polluted waters (Minton,
1972). Within the Park, the largest body of flowing water is a 
small mountain stream. The largest populations of leopard frogs 
are seen in wet meadows, marshes, bogs, and shallow ponds in open 
situations (Minton, 1972). Few of these habitats occur in Cumber
land Gap NHP. One specimen of Rana pipiens was collected, however, 
in a survey in 1958 (Burger) near Fern Lake,, just outside of the 
Park boundary. Farm ponds, impoundments j, lakes, and the larger
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creeks and rivers are usual habitat for Acris crepitans (Barbour, 
1971), most of which are not found in the Park, with perhaps the 
exception of Hensley Settlement.

Ravine salamanders are woodland salamanders and their dis
covery is more difficult than salamanders which inhabit streams. 
Adding to this difficulty is the short time that the woodland 
salamander may be seen above ground. Four-toed salamanders are 
most likely seen in the early spring at breeding pools. After that 
time the salamanders leave the congregation at the ponds and be
come more difficult to find in the woods (Barbour, 1971). Spade- 
foot toads emerge immediately after periods of unusually heavy 
rainfall in warm weather. Breeding occurs only during a day or so 
immediately following such a rain and does not occur at all in 
many years (Barbour, 1971). The fact that I did not find these 
species in the Park may be simply a matter of not being in the 
right place at the right time.

Desmognathus ochrophaeus is most likely in the Park and 
may be included in the Desmognathus sp. complex. No midland mud 
salamanders were observed in my 1977 study, but I located one 
individual near Davis Branch in 1975.



DISCUSSION

Late Pleistocene Vegetation and Amphibians 
Even though there were significant changes in fauna1 and 

floral distribution and speciation prior to the Pleistocene, I 
follow DeeveyTs (1949, p. 1317) thesis that "there has been sufficient 
time, and sufficient transfiguration of geography, for the pre- 
Pleistocene distribution pattern to be completely transformed in a 
very large number of cases."

The Pleistocene environment was one of great fluctuation 
in temperature, precipitation, physiography, and vegetation. The 
advances and retreats of the ice sheets provided harsh conditions 
in which animals and plants had to survive. The Wisconsin ice 
sheet, the final full-glacial advance, most affected modern distri
butions of plant and animal species. My discussion centers on the 
late Wisconsin and the post-glacial period.

There are two opposing views on the vegetation in the late 
Pleistocene. Braun (1955) states that temperate plants reached 
Mexico as late as the mid-Cenozoic and there was no change in vege
tation in unglaciated areas of eastern North America during and 
after the Pleistocene. Deevey (1949), oh the other hand, contends 
that with the ice advances, vegetation immediately south of the 
glacier changed with the cool temperatures and Increased moisture. 
Plants adapted to warm temperatures were pushed farther south into

46
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Mexico and Florida, and have subsequently migrated to present 
localities. Microscopic remains of white spruce, larch, and arbor 
vitae of Pleistocene age were found near the Gulf Coast in Louisi
ana, implying that boreal forest reached that far south during the 
ice advance. Based on pollen stratigraphy, periglacial geomor
phology, and scattered plant and animal fossil records, Martin 
(1958) mapped late Pleistocene vegetation zones (Figs. 10 - 11).

The Cumberland Mountains remained unglaciated throughout
the Pleistocene, but vegetation and fauna1 communities changed ac
cording to existing environmental conditions. Following Martin's 
(1958) maps, Cumberland Gap NHP was boreal forest during the late- 
Wisconsin advance. .Needle-leaved trees were scattered in a shrub 
and lichen mat (Martin, 1958). Temperatures were cool. With the 
retreat of the ice sheet, warmer temperatures brought the decidu
ous forest zone from its southern position. The Valders Readvance 
(ca. 10,700 B.P.) possibly changed the climate of the area but not 
enough to alter the composition of the deciduous forest. The mixed 
mesophytic forest remained until modern times.

With erratic climates of advances and retreats of the ice
sheets, amphibian populations were forced to move with favorable
conditions. Blair (1958) indicates that there is evidence to show 
that urodeles shifted south during glacial advances. Their move
ment was primarily north-south, following changing environments.
The number of anuran genera and/or species decreases as temperature 
decreases, so most anuran movement in the southern part of North
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America was east-west (Blair, 1965)„ He pointed out that Hyla 
crucifer, Rana pipiens, R. palustris, R. clamitans, and R. cates- 
beiana all range northward into Canada and it seems likely that 
they could have existed continuously across the coastal plain under 
Pleistocene glacial-stage conditions (Blair, 1958).

The stationary group of anurans also would have remained in 
the Cumberland Mountains. Assuming there was boreal forest at Cum
berland Gap during the Wisconsin advance, species in addition to 
these anurans would have differed from present groups. Northern 
climate residents at Cumberland Gap would have been Ambystoma lat- 
erale, Plethodon cinereus, Rana septentrionalis, and R. sylvatica. 
These animals currently range into boreal forest. Blair (1958) 
emphasizes, however, that "climatic implications from these shifts • 
must rest on the assumption that ecological requirements of living 
species and genera do not differ significantly from those of their 
Pleistocene progenitors." Based on present ranges that extend from 
deciduous forest to boreal forest, species that have remained in 
the Cumberland Mountains since or before the boreal forest are 
Notpphthalmus viridescens, Ambystoma maculaturn, Gyrinophilus por- 
phyrjtjcus, Eurycea bislineata, Bufo americanus, and Hyla versi
color. Migrations in this group have been minimal due to adapta
bility and is shown by current wide ranges. • •Plethodon glutinosus 
may have been in the boreal forest of the Cumberlands, although 
the species is not a northern animal. Plethodon glutinosus may 
not have migrated significantly since Tertiary times, since some
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researchers believe it to be the ancestral species for the 
Plethodon jordani complex in the Appalachian Mountains (Deevey, 
1949). Behavior of the slimy salamander may have been affected by 
the cooler climate. Eighton (1971) has observed that Plethodon 
glutinosus is much less active in the northern extent of its range. 
It appears in early spring and is active during the wet months 
into summer, but with the onset of sub-freezing temperatures, it 
disappears from the surface. In the boreal forest community, it 
would have been less common than in its present community.

With the retreat of the ice sheet, deciduous forest re
placed boreal forest and the amphibian fauna1 community adapted. 
Species to the south that were dependent on warmer temperatures 
and deciduous forest migrated into the Cumberland Gap area. Being 
strictly deciduous forest-ranging species, the group probably con
sisted of Aneides aeneus. Pseudotriton ruber. Pseudotriton montan- 
us, Eurycea longicauda, and Pseudacris triseriata feriarum. These 
animals replaced those that migrated north with the boreal forest. 
The most adaptable or wide ranging species remained in the area.
I postulate that there has been little change in the basic make-up 
of this community in post-glacial times.

.Recommendations
Amphibian habitats must be protected in order to maintain 

healthy populations. Retention of cover, moisture, and proper 
temperature are of primary importance to most amphibians. . Clearing
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land and modification of aquatic habitats by drainage, dredging, 
pollution, or removal of vegetation can have serious effects on 
amphibian populations (Minton, 1968). Road construction can be 
devastating if it denies a population free accress to breeding 
areas; otherwise road-kills have little effect.

Some amphibians adapt to altered habitats. I found red- 
spotted newts more numerous in the Park because of a manmade pond, 
upland chorus frogs inhabited a drainage ditch, and two-lined 
salamanders were found under cut logs and along building founda
tions. ' In an Indianapolis, Indiana, suburb, American toads in 
association with chorus frogs bred annually and gray treefrogs 
were heard every year (Minton, 1968). These amphibians were ob
served in my study under similar conditions.

The majority of species that I found, however, would not 
survive in healthy populations if their habitats were significant
ly modified. Some of the more sensitive urodele species are mar
bled salamanders, spotted salamanders, eastern mud salamanders, 
spring salamanders, long-tailed salamanders, and cave salamanders. 
I observed the majority of these species in natural areas, e.g., 
in a streambed away from a foot trail. Although some of the sala
manders were found in manmade ponds or springhouses, there were 
woodlands nearby and very little human disturbance. Therefore, 
conditions were fairly natural. Frogs, which can tolerate drier, 
open environments better than salamanders, utilized partially
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cleared areas and ponds more readily. These areas, .too, were en
closed by woods.

My recommendations for management of amphibians in Cumber
land Gap NHP is to allow vegetation to develop in natural ecologi
cal succession.. Development which would impair habitat, such as 
major construction, particularly in the back country; tract clear
ing; and extensive paved roads is discouraged.

While development or urbanization may not deplete popula
tions of amphibians, species diversity may be seriously reduced.



CONCLUSION

Any data from an amphibian study sheds light on a group of 
animals about which researchers know very little. A seasonal 
monitoring in order to determine number of species, phenology, 
relative distribution, and habitat preference were my concerns. 
Fieldwork was during one season, March 1, 1977, to October 31, 
1977.

Seventeen specific sites were chosen on the basis of opti
mal moisture, temperature, and cover. Twenty-three species of am
phibians (thirteen species of urodeles and ten species of anurans) 
were recorded in the 1977 survey. Dusky salamanders, occurring in 
nearly every stream in the Park, and slimy salamanders, a terres
trial species, were most numerous, whereas green salamanders, also 
terrestrial, were least observed. The most common anurans were 
spring peepers and upland chorus frogs, often occurring in close 
proximity to each other, while Fowler's toads were least common 
(See Table 2) .

Boreal forest may have reached the Cumberland Mountains 
during the late Pleistocene with a change to deciduous forest ten 
to twelve thousand years ago. Amphibian species in the boreal 
forest probably would have been the northern species of today.
With the return of deciduous forest, some species of the boreal 
forest environment would have remained in the Cumberland Gap area

53
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TABLE 2. List of amphibians in Cumberland Gap National Historical 
Park and their apparent relative abundance (March, 1977 - October, 
1977)
Species are listed from.most abundant to least abundant. Infor
mation derived from observations of adults, larvae, and eggs.

Urodela Anura

Desmognathus sp. Hyla crucifer
Plethodon glutinosus Pseudapris triseriata
Notophthalmus viridescens Rana sylvatica
Eurycea bislineata Biifo americanus
Ambystoma maculaturn Hyla versicolor
Gyrinophilus porphyriticus Rana palustris
Pseudotriton ruber Rana clamitans
Eurycea lucifuga Pseudacris brachyphona
Eurycea longicauda Rana catesbeiana
Ambystoma opacum Bufo woodhousei
Aneides aeneus

(
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to be joined by invaders from the south as warmer temperatures 
changed environmental conditions. The beginnings of the present 
amphibian community may trace back to this time.

For maintenance of healthy populations of amphibians in 
Cumberland Gap NHP, m y .recommendation is to limit development 
which could seriously impair habitat. Preservation of natural 
areas is imperative.



APPENDIX A

PLANT COMMUNITIES OF CUMBERLAND GAP NATIONAL HISTORICAL PARK1

The hemlock-rhododendron community is best developed in 
coves but may occur in lower and middle draw positions. It is 
most frequent on northwesterly slopes. Soils are generally deep 
and highly variable, with texture ranges from sandy loam to silty 
clay loam in the A horizon and from loam to silty clay in the B 
horizons. Both horizons are extremely to very strongly acid.

The red maple-black gum-hemlock community is best developed 
streamside in coves on the foot of side slopes. It is most com
mon on northerly aspects. Soil A horizons are loam to silt loam 
and the B horizons are highly variable. Soils are deep and ex
tremely to very strongly acid.

The tulip-hemlock-mixed oak community occurs exclusively 
in lower to middle draw positions on both southeasterly and north
westerly slopes below 2500 feet elevation. Most examples of this 
community were found on sandstone colluvial materials. Generally, 
soils of this community are deep and acid.

The tulip-mixed oak-hickory community is most frequent in 
middle to upper draw positions below 2500 feet on southerly slopes.

^From Hinkle, 1975 56



57

The textures of the A horizon are mostly silty clay loam to silt 
loam over silty clay B horizons.

The northern red oak-hickory community is in part re
stricted to upper and middle slope positions. It occurs on gener
ally shallow soils which commonly have silty clay loam to silty 
clay A horizons and silty clay loam to clay B horizons.

The northern red oak-chestnut oak community occurs at both 
northeasterly and northwesterly aspects and is most common on upper 
and middle slopes of all slopes. Soils have silt loam or silty 
clay loam A horizons and silty clay loam to silty clay B horizons. 
Generally they are1 shallow acid soils derived from sandstone and 
shale residuum.

The white oak-northern red oak community occurs on south
east-facing middle slope positions. Soils are all derived from 
limestone residuum. Clay horizons were encountered.

White oak-hickory communities were restricted to southerly 
aspects, but it had scattered distribution over the range of topog
raphy and elevation. Soils are generally acid and derived from 
sandstone residuum.

The white oak-black oak community is most common on upper 
to middle south-facing slopes, but may occur on upper north-facing 
ridge positions. Generally the slopes are steep. The soils of the 
south slope positions have higher clay content in both horizons 
when compared to the north slope soils. The soils are generally 
deep and acid with low stone volume.
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. Chestnut oak communities occur at a wide range of aspects 
and may be found in some middle to upper draw positions. The draws 
on the southerly slopes are wide and relatively dry. Soils are 
mostly shallow, acid, and are derived from sandstone and shale..

The chestnut oak-black oak community occurs on middle to 
upper slopes and ridges. It is not restricted to any elevation. 
Soils are acid and generally derived from sandstone residual 
materials. The north slope soils are more loamy and the south 
slope soils have higher clay content.

The chestnut oak-black gum community occurs mostly on 
northerly aspects and on middle to lower slopes. The best devel
opment is on the moderately steep north-facing hogbacks. Soils 
are generally shallow, acid and derived from sandstone and shale 
residuum.

The black oak-sand hickory community obtains its best 
growth on upper slopes of southerly aspects. Soils are sandy, 
acid and shallow. All are derived from residual sandstone mater
ials .

The scarlet oak-black oak-chestnut oak community exists in 
a wide range of aspects, but it occurs mainly on middle to upper 
slopes and flat ridge tops. Soil textures are variable, but 
generally shallow, acid and are derived from sandstone residuum.

The pitch-pine-Virginia pine community is restricted to 
upper slopes and ridge tops. It is prevalent on the drier narrow 
ridges where it may be considered to the most xerophytic of all



types discussed. Soils are sandy and relatively free of stones. 
They are acid and derived from residual sandstone material.
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