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'”A'YA HEBPETOLOGICAL SURVEY OF GREAT SMOKY MOUNTAINS NATIONAL PARK
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A REPORT O} THZ HERPETOLOGY
of
CREAT SXOKY YWOUNTAINS IATIOHAYL PARE

by
illis Xing

This report deals with the occurrence znd distribution of 70
spacies, ropresenting equal numbors of amphiblens end reptiles. Twelve
of the amphibisns and 19 of the roptiles are reported from tie Oreat
Smoky HFounteins for the first time. The recordaof ocourrence combine
those given in eérlier 1itorature ond the resulte of £icld collecting
by the author and his associetes from June, 1934, to April, 1838. Un-
doubtedly as further vwork is done, the species list us well as the dis-
tribution of the known forms will be enlarged. This is brought out by
the fact that during tho last 6 months of the pressnt atudy, 4 specics
not proviously taken were added to ths list end 8 others discoversd in
earlior collections, It 1s recognized that s survey of this nature can '
never be complete, ond the present psper is presented only as a ocum-
mation of the informstion up to the present timo.

ZOGRAPITIOAL AREA TREATED

The CGreat Smoky lountains consist of ong high divide with numrous
lateral ridges, oxtending from the Pigecon River on the east to the
Little Tennessec on the west. The crest of ths ridge is the lorth
Caroline-Tennesses State Line. The main axis of the park is generally
east and wost, and approximetely 54 miles long. The north-south width
of the park varies from 10 to 19 miles, while the foothills of the

Smokies cxtend some § miles beyond the park boundary on the north side
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and 1 to 3 miles on the south side. The lowest point in the park is
at fha mouth of Abram's Creek at approxirately €50 feet eclevation. The
top of Qlingmane Dome ot 6,642 feet is tho highest,

The Great Emoky &bﬁntains aro justly knovn nas the biologienl heert
of enstorn United Statos. Zoologlots nnd.botunista 6like find the
region unaurpassed throughout the morth te#perate zone in the variety
and abundance of its living forms, Although this psper is primerily a
report on the fasune of tho park proper, collections have been wede in
adjacent territory and important additions to tho lists thoreby obteined,
The Little Tennesses, Tuckasegee and Gconalufty Rivers and ths Cataloocheo
Divide have formed the southern dboundary for ths purpeses of this study.
On the west and northwest Chilhowee Yountain is & naturel barrier to
earth=bound species., Collsctions have not been rade on Chilhcwee lfountain
eost of Little River, Only & fow collections have been made north of
the park boundary, these principally in Tuckaleachee Cove:and near
Getlinburg. The Pigeon River from the Gtate Lino to Waterville Lnke
forms tho eastern boundary of the erce studied. Tiis report probadbly
doos nat include all the species which occur in the foothills srea sur-
rounding the park ond may occasionszlly penstrate ths Great Smoky Fountains
proper,

PREVIOUS WORE

Deonuse tho Oreat Smokies vero so inaccessible until only rocent
yecars, the herpetologidal work done in the region has been limited.
Hlowever, the famo of the area ss a c¢olleoting ground, especielly for

solamandors has spread widely., DBlatchley deseribed Plethndon jordani

and Gvrinophilus danielsi in 1900 from specimens collected at Indian
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Gap, on the State Line. DTunn (1926} in his monograph of tho Family

Plethodontidae 1ists soveral species from the Great Smolios, but actuslly

cntered tho area only et lount Sterling. Tope (1988) spent & day or

two in the vicinity of Bryson City ond Andrews Bald., MeClure {19%1)
studied the saleranders of LeConte Creesk. but reports only € spooies,
veller (1931), mado the first list of the eslumanders frow the ares,
racording 12 spocies. Nocker (1934) reported 7 froge, £ lizerds, 10
snakes and 2 turtles, mostly from ths vieinity of Grecnbrier. Herpar
(1925) recorded a few of the common species of frops end teads from Catlin-
burg and Bryson City, boxth locslities bordering the yark. ¥ing (1936)

dascribed Leszognathus wrighti from Mount Lelonte.

In addition to the above reports which deal specificelly with
the Great Smoky !ountains, several workers have studied the amphibiens
and reptiles of the Southern Appslachiens, particulerly western liorth
Carolina, CQﬁo (1870, 1889, 1898-1900), reported some of the specios
of the Southern Appalachisng., Brimloy (1912), contributed "Notes on
tte Calarandors of the lorth Carolina Younteins.....”, wherein Plethodon

metealfi and Pseudotrition ruber schancki were first deseribad, Tunn

(1916) collected in the Blue Ridge snd reported on ths "Roptile ond
Amphibian Collections from the lloxrth Carolinn Wountains....". Fope (1524)
contributed valuable 1life history date on several of the Plethodonts,

prarticularly Pesrogmathus phoea, D, guadra-maculatus and . fuscus

carolincensis. loble (1827) studisd the lifo histories snd evolution of

sovoral of the Plethodonts ogeurring in western North Carolina. Bailoy
(1937) contributed several locality records for spscies of Cencra Flethodon

end turycea., In eddition there havo boen many papers doaling with the
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1if'e histories of species that occur in the park, btut which ere bsyond
the scapoe of this paper to report,
DISTRIBUTION AND RELATIONSHIP OF ORDYRS
Among the amphibians ond reptiles, the salermenderc of the Family

Plethndontidee alone have beon sufficiently collooted end studied to

give a clear idea of the species occurring ﬁere, and there are rany
gapo oven in this group. #lthough much is yst to be learnad, the presont
maper will help fill in many of theso spaces, and throw some light on
the feunal rolationships encountered in the region. ¥roblems of origin,
disperseal, end the influence of dimstrophic movements have only partislly
boen catisfectorily 3escr1bed ond oxpleinsd. Tven though soze information
might ba evailable which pertained to one gmoup of plents or animsls,
such as the selomanders, thers vas no avidenoéfﬁhgjhexfthat held true
for any othsr group, the snakes for example,
CAUDATA
02 the 24 srociss of salamenders known to ooéur at Great Smoky

ountains Untionel Tark, 20 belong to the Family T“lethodontidae. At

lenst 10 of these erc strietly Appslachian species. One, Flethodon
jordani, has not been reported outside of the Creat Eunkies. The lung-
lessness of this Yemily is generally attributed to an ecarly adsptation
{0 & mountain brook‘habitat, end tho center of origin placed in the
Southern Appalachiens. This gives inorensed importance to this region,
and nocessarily requirss that ell the Flethodonts listed nctually refer
back to this eres, at one timc or snother in their history. Tunn (1923)
in vriting on come of the problems of geogrephical distribution of

amphibiens, stotes, "All this loads to one conclusion: thet the



-5«

Plethodontidee originated in arnd have éispersed from the mountsins of

the eastern United States, in a vgrd’trom Appslachia, We hove arrivad.
at this result irrespective of the fact that the prinitive forms are et
present restricted to Appelachin, by arguzents from the center of the
range, from the d.rigin in mountein brooks (ths anatony), and from the
present position of the mountain brook forme {the ccology)." True, many
of the opecies lave abandoned the mountain brook habitet for a near-
terrestrial existence, and have migrated from the area, but their history
can be traced in nsny cgseb and tieir origin placed in the Southern
hppala;hian areaa., |
. SALIENTIA ,

The frbgn'ana"#oadc coourring in the park are on the whole, aspecies

nidespread over eastern Uhited States, The presence of Fsaudacris

nigrita ferlarun, an Appalnéhian tountain species, and Gastropbryme

carolinonsis from the viedmont ard southern iseissippl provinces are

of srecial note., Other typicelly southern frogs end toads ave ub;ept'

| LACERTILIA | |
Three of the 8 species occurring sre widespread in their geographicel

rangs end five are southeastern in their distribution. The Eumecea‘

complex, composed of specles I, fascistus, laticens end inexnectatus,

and the presonce of Anolis carolirensis are of special note.

SERPIZTES
The sprakes rival the selamanders in numbar of species represonted,
and offer s very interesting composition of forms. Eleven, or half of
the total species, can be clessed ss wideaspread in dlstribution. South-

eastarn United States contributea a totel of 6 or 27 porcent of the
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enakes, in contrast to tho 2, or 8 percent of all salumenders derived
from those provinces. There are no snakes present which might be con-

sidered principally Appalachian in distridutior. The abasnce of lowlsnd

racos of Rlaphe, lamproveltis, Natrix and Coluber is interesting. The
snaks population iﬁ 7est Tennsscee demerves further study, because it in
a rceting ground of so meny northern and soutlern, eestern ané nid-westiern
eubspscies., Jones (1928) 1ists 20 snakes as occurring in Tenressse but
glves no locality records.

| TESTUDINATA

The Testudinata'era reprosented by only § species. Two or {ﬁﬁté
are goneral over eastern United Statea, one is & Mississippl Velley
species, ona an eastern fora, and one Jointly‘cccupies the Tennessoe
Valley end part of the Culf dreinasge of the Pledront. The mountain
streams in the Creat Smokies are not févorable to thie group of réptiles.

BIOTIC RELATIONSHIPS

Cain (1930) in desling with thg floristic alffinitics of ths trees
and shrubs of ths Great Sxroky iountoins gnd eastern Tenncssae divided
the specles into two groups; Intraneous end ¥xtranecus. The Intrancous
group includas the spécies vhieh are not nser the limits of their dis-
tribution and are wholly indigensous to the rogion. The Extraneous group
includes the species which nre locally near the limits of their dis-
tribution.  Severcl sub-groups are raéognized undiexr cach main group.
" It was found possible to use the sace scheme of classif feation, with
rodificstions, to show the affinities of the ezphibien end reptile
populations. £ lack of dietfibution data méy in & few casas result in

a species being put in the wrong classification, but en effort bes been
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rnade to essign the spocies as accurately as possible, Table I contains
a summary of the following list:

GROCRATHIC ATFINITIES OF THE AVPHIBIAN AND REPTILE FAUDA

OF THE GREAT SUOKY KOULTAINS
T. TINTRANEOUS. (Species not nesr the limits of their distribution).
A. Specles widespread over éastern United States, except, (1)
Coastal Plain south of Virginia, (2) The highest Appslechisns, end (3)
Hew Inglend in some cAses,
AMFHIBIANG

Triturus viridescens viridescens (Rafinesque)

Arbystoma maculatum (Shaw)

plethodon glutinosus {Green)

Pseudotriton montanus rontanus (Baird)

Dogrognathus fuscus fuscus (Refinesque)

Bufo americanus americenus Holdrook

pufo fowleri Hinckley

Tivla cracifer Itied

Iivla versicolor versicolor (LeConte)

Rana eatesbeinna Shaw

Rana clamitans Iatreille

Rana nalustris LeGonte

Rsna brechvcephela (Cope)

Rana sylvatica leConte

REPTILES

Seeloporus undulatus (Latreille)

Cnenidophorus sexlineatus (Iinnaeus)




- 8 -

Tumeces fascietus (linnasus)

Heterodon contortrix (ILinraeus)

Opheodrys vernalis (Harlan)

Coluber constrictor constrictor (ILinnasus)

Flephea obsoleta obsolata (cay)

Natrix septenvittats (fay)
Netrix sipedon sipedon (Linnaeus)
Storeria dekayi (#olbrook)

Storeris oceinito-maculata (Storer)

Thamnovhis sirtnlis sirtalis (Linnoous)

Akistrodon mokasen mokaesen (Boauvois)

Crotalue horridus (Linnzeua)

Chelvdre serpentina (Linnasus)

Terranene carolina (Linnseus)

B. ©&pecles occcurring over sputhesstern United States, includ-
ing the Constal Flein, Pled:mont, and the lover itissirsippi Valley.
RIFHIBIANS

Turycee sutto-lincata (Holbrook)

Cestrophryne carolinensis (Holdbrook)

REPTILES

Ophisaurus vantralis (lLinnaeus)

Teiolopisre latersle (Say)

tumcces laticans Schnoider

Qvbeodrys aestivue (Linneoun)

tlaphe suttata (Linnasus)

Camophora coccines  {Blusenbach)

Virginia valerise valerime Baird and Girard
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Tnntllla coronata PBaird and Glfard

Sternotherus minor (Agassiz)

C. Species occurring in the Southern Appalechiens, including
the Bluc Ridge, the Cucberlerd Flateau and Mountains,
AMPHIBIANS

Plethodon jordani Blatohlsy

Plethodon rmetealfi Brimley

Cyrinophilus dnnielai danielsi Blatchley

peeudotriton ruber schencki Drimley

Furyces bislineate wilderss Dunn

Aneides aneus Cope

Nesmognethus fuscus carolinensis Dunn

Desnognathus phoca (Yatthes)

Desaognathus quadre-maculatus (Folbreok)

B Desnognathus wrighti  Hing

II. DXTRANEOU3 (Species near the mergin of their distribution).
A. ©Specles socurring principally in northeastern United States,

ANPHIBIANS

Cryptobranchus alleganiensis (Daudin)

turyesa longicauda (Creen)

Pseudacris niprita feriarum {Beird)

REPTILES

Diadophis punctatus adwardsii (ierrem)

Lampropeltis trisnpgulum trisngulunm (Leeepsde)
B. Species occurrihg principslly in the Piedmont and gionatel

P)lain of eouthezstern United States.



AMPHIBTANS

Ruryogo bislineata X. cirrigera (Green)

REPTILES

Anolis carolinsnsis Voigt

Fuzmeces incxnectatus Taylor

Iampropeltisc elsnsdies virginiona Blanchard

C. lMssissippl Valley
AMFPHIBIAN

FKecturus raculosus ¥ elabawsansias (Viosca)

Plethodon dorsalis (Cops)

Gyrinophilus daniclsi X duryl (%eller)

Furycea lucifuga FRefinesque

REPTILES

. Lampropeltis getulus nigra (Yarrow)

Amvda spinifera (Le Sueur)

D. Specles occurring principally on the eastern seaboerd, west
to the crest of the Appaleohians, and beyond in the Southera Appolochisrs,
‘REPTILES

Carphophis amsona amonens (Say)

Iampropeltis gatulus getulus (lLinnaeus)

Chrysemys nicta pieta (Schneider)

A recent unpublished list of the native trces and tree-liks shrubs
known to occur at Creat émoky Lountainas lational Fark, includes 125
species. This 1list of plunts wes made available to the writer by Ir.
H.}. Jennison, formerly Assoclate Botanist, llationsl Park Service, for

the purpsses of comparing the geographic affinitios shown by the



Table IX. Summary of Geographical Affinities of the Amphibians and
"Reptiles of Great Smoky iduntains Nationsl Fark, This Table swmiarizes
the gesneral distribution given in ths text.

Authorities for the diatributioh indicated are principally
Stejncger and Barbour, "Check List of North American Amphibians end
Reptiles", 1933 edition; Wright and Tiright (1933), "Handbook of Frogs

end Toads"; Dunn (1926, "Sslamenders of the Family Plethodontideeo”;

Blanchard (1924), "XKey to ths Snzkes of the United States, Canada and
Iover California®; as well as my own observations and general reading
over a numbér of ysars. Assipgnzments eare as sccurate as present information
allows. TFor disocussion of the relationships see the text. The class~
ification is patterned after Cain (1930) with necessary modifications.

Porcentages are figured to the nearest .D5.
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Humber Porcent of
Geographic Areas . of species. the total

I. Intranecus 92 736

A. Entire Eastern United States except
: the southorn Coastal Plain in

some instances. I3 3li.lg
B. Central portion of casﬁerﬁ United

States. 12 9.6

Ce Southeastern United States. 19 5.2

D. Entire Appalachian Area. ' 6 1.8

| E. Southern Appalachian Area. 12 9.6
II. Extraneous | 29 23.2 
| A. Canadian ’.5 _ . L.o
B. Northeastern United. S;hates. . 17 | | 13.6

C. Piedmont and Coastal Plain. 3 2.

| D. MNississippi Valley. L 3.2
I1I1I. Unoclassified - h 3.2
Totals: 125 | 100

Tabtle Ii- Geographic affinities of the native trees and troe-like
shrubs known to occur at Great Smoky Mountains National Park. The list
of trees (not reproduced here) is from unpublished date made available
to ne by Dre He M. Jennison, formerly Associate Botarist, National

Park Service.
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anphibiens end reptiles with thoss indicated by the mtive trees,
Table II presonts this information for 188 species of plents and enzbles
& close comparicon with Table I. It will be noted tlat a fer of the
sudb-groups ar; not eomparable, the prinecipel differsnce being that the
axphidizne and réptiles ere not represented by a Canadisn elossnt, but
do include a few species reatricted largely to the Atlasntic coaXstal
draimage. |

-In comparing Tables I and II wmeny striking aimilaritiés in con-~
position of fauna and flora are brought out. All Intraneous spocies
make up 73,6 percent of the plants and 74 percert of the animala; This
similarity in componitibn prosests an interesting corrslation. Of es-
pooinl note is the preponderance of species that are widesyread in east-
orn United States; of both plant and animnl groups it 18 44 percent
(Plent sub-groups IA and B), Southeastern forms rank second (bofh In-
traneous and Ixtraneous Groups) with 17.6 percent of the trees and tree-
1ike shrubs (including sub-groups IC end IIC) and 21.5 percemt of the
amphibiens and reptiles. The relatively szall influencs of the typically
far southern species of trees cnd shruba, sastimated by Czin at less thsn
6 parcent, is balenced by the Extraneous scuthern specias of amphibians
and reptiles by a liks figure. Cain's explanation "The extent and high
altitude of the Southern Appaihoﬂian: {culminating in the Creat Saoky
Mountaina) accounts for the relative cbsence of southern forms because
of the actuel searcity of climatic and edaphic situations suitabdble
for such a flora,® Qummarizea the underlying causea.‘ SOutiern Appalachian
traes and treé-like shrubs nake up 9.6 pearcent of the totel in Table II,

while in Table I, all the strictly sbuthern Appelachian apecien encountered
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~ are solacanders, and constitute 14.5 porcent of all epecies, 20 percent
of the cmphibians andl42 percent of all salamandera.‘-ﬁho failure for
thasa endemlc species to spread rore widely ssems explained by the ab-
sence of suitadble labitat elsewhere, Thoir abundance here is undoubtedly
due to the ancient Geologic'age of the Creat Smoky Hounteins and southern
Blus utidgse.
I!!miCE OF GEOLOGY AND PHYSIOGRAFHY

The Great Smoky lountains cre n>t only tho single largest mountain
za8s in castern United_states, but are the oldest. The S:outhern Ap~
palachisns are thought to have erison as e result of diastropic move-
nents, 1ncludlﬁg.uplift1ng and pronounced horizontal thrust, toward the
close of the Phlenzoié Zra. Although the area wes penoplened during
the l’esozoic, further uplift: occurred in the Cretaceous Period and egein
in the Pleistocene. Erosion occurred in tke interims end is still in
operation., The mountainous area has ﬁel& its character es er uneven land
rass since the Psleozolc, rever having been entirdly inundeted since that
tine, Tha'rncks of the Creat Smokies are consequently old, and the
éreater portion of the park is covered by Camdrian sedimenﬁs 1n'various
stoges of metaworphism. A relatively small body of Pre-Cambrian granite
and goeiss {e found on the Qualla Indian Reservation and the area im~
m@dinteiy north of it in the park along Raven Fork. Limestones of Ordo-
vicien fge sre found in the western end of the Creat Smokies and cxercise
soze influence on the fsunsl populations. The Cambrien roéka are
principslly of slate, shole, sandstone, graywacke and conglomerate., The
conglomerstes ers cspocially massive and cep most of the higher pesks.

The decomposition of these rocks resulte in soil which is usually on



Fige la A view of Cades Cove, showing the variety of habitat
afforded by cultivated and abandoned fields, wooded slopes, and
meandering streams. The Cove is considered a fenster in the Knox
dolomite, and has reached a stable level, ranging from 1700 to

1800 feet in elevatione
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the acid side of neutrality. Only in the relatively amall flat areas
of the coves at low elevations is the soil of any great deopth.

Cades Cove, lying in the western end of the park is exceptionally
interssting, both from the standpoint of its geology und its fpuﬁa. The
Cove consists of approximatsly 2,500 acres of flat or gently rolling land,
‘surrounded by rmounteins, The flat land kas been in cultivation for ale
most a hundred yesrs. The Cove is regarded as a fenster in the Enox
Dolomite Formation of Ordovicisn Feriod. The lizeastone las been worn
arny by surface ond undorground waters, so that the Yormation is largely
gone, leaving the attractive valley. 'Thc presence of the linnstoné which
is rore recent than}tha Canbrian rocks, has enabled a few anirnls {not
found elsewhare in the park’ to penetrate intoc the Cades Cove area.

The following should be mentioned in this connection: o g

furycea lucifups

Castrophryne csroliensis

Onhisaurus ventralis

Chryscavs piets pleta . ' : i

Cenphora enceinea

Hetrix sevtervittatm

The last four species ere rot restricted to limestone aress Sutgido
the park, so their presence hers should be sttributed at lesst in part
to the comparatively lower elevationse obteining in the Cudes Cove area,
and tha occurrence of euitable hadbitat not necessarily requiring lice-
stonc strata as & bass,

Tha GreatnSmokieo are therefore a phyaifographic unit, and should

be considerad as ons faunsl or floral area., Too frequently faunal
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reporte dearl with ﬂrtificial‘bounﬂaries and oxagprorate the importance
of state boundary lines. In this paper the state 1s given in connection
with locality rescords only when tha collection-waa rede near s villege
or in a geographically recognizoed arsa outside the park, or when two
related subspscies of & form are knowsn to occupy.opposite cldes of the

‘Torth Cerolina-Tennessee State Line. Tois type of distribdution is knomwn

for only the chain snake, Ianpropeltis getulus,

o more scenic or ruggsd area occurs in eastern United States than
the Creat Smokies. Along the State ILine, an elevation of wmore than 5,000
feet ie mointalned for more than 36 consecutive miles, Thers are 16 pesaks
whoso cumnits are more than 6,000 feet in elevation. The bresk from the
top ie rapid, cspecially 8o on tho north side of the park. At elevations
of 5,000 feet t» 1,800 feet on that sido, the gradient oﬁ the brincipal
strears averages close to B pe:cent. On the Yorth Corolina side the
average cleovations are higher and ths strea=nc descend more siowly. es~
poeially below 4,000 feet. The gradisnt hgra %ill run from 4 to 6 por-
cent on the aversge. The streazs have been the paths of migration for
many of the emphibiens, especially the eslamanders. Thelr rugged
charscter, clear cold wnater, and shéér'bnauty are well knovn.

Feures IT and IIT give the dietribution of amphidbien and reptile
specics according to elevation., Colleotion records show that 19 cmphiblans
and 23 reptiles have not beoen found above 3,000 feet which is approx-
inately the mid-point in elevation represented. On the contrary only 4
salewanders and ) snake (a melanistic phase of the gerter snske, (gggg;

nophis §1rtalls) are restricted to elevations sbove 3,000 feet. Thers

is & definite falling off of =specles around 2,500 feet, which marks




Vlg.2. A 11st of the amnhlblans of ‘t;he Grea:t; Snoky it untalﬁu '
I Na‘c:.ona.l Park, mfch the elevatlons whlch each is- lmown Lo occupy. Thev
lowest pon.nt in the Park, the mouth of Abrams Creelf, is aDpro 1ma‘boly
850 feet in eleva’clon. ihe hlghest 1s ’che 'bop of Cl:Lngman., Dome, 6 6&2 A
f‘eet. If a. specles is ]mown to en’cer anj band of 500 fee‘b, 11: 1s g:Lven
] -o.., occurlng 'bhrou"hou'b "bha‘c band. Ir a spec:l.es has been 'l:aken on the

’ 11ne between two. bands, it is 11.,ted as occurlno' ‘111 both the band above-
and below. SpeC].OS marked with o dot ( ) are hereln renorbed from the |

Great Smokles for the flrst tlme.



Amphihia ST T

—+— Candata |

— |
) Necturus maculosusxalabamensis

Cryptobranchus allega.nienaiﬁ_
Triturus viridescens v1r1descens i

Ambystoms maculatum = |

Plethodon cinereus =
Plethodon dorsalis

Plethodon glutinosus

»Plethodon metealfi == =
Gyrinophilus darielsi daniellsi
Gyrinophilus danielsixduryi I_
Pseudotriton montanus montanus

Pseudotriton ruber schencki _
cga_bi;limtaxcirrigeriﬂ%_f
A.Eurycea bislineata wilderae ,
_E;mygea._gm‘.iQflineata =
Eurycea longicauda
pEurycea lucifuga
_Aneides seneus
Desmognathus fuscus fuscus. ;
Desmognathus fuscus carolinensis
Desmognathus phoca £ f
Desmognathus quadm-maculatila

|

3

Desmognathus wrighti
_Bufo americanus americanus .
dBufo fowleri

Hyla erucifer = = = 4, - s
Hylas versicolor versicolor == ==
Rana cetesbeiana : ,_i — == ===
Rana clamitans - 7- —_——===
fana palustris ==
Rans brachycephala. : == e e e e
Rana sylvetiea = = = | =t e e
" T S o o i e e S Sy e __A,H?,Mv,_,__w_,, == - == === _r — =



Fig. 3. A list of the reptilos of tho Great Smoky lowstains =

. Yational Park, with the elevations vwhich each is lmown to ocoupy. .

The ihterpreté.t:’gén is the ‘samo as for F:Lg. o,



Reptilia

Squamata

_Anolis carolinensis
_Sceloporus undulatus
 Ophisaurus ventralis ,
) Cnemidophorus sexlineatus |
) [eiolopisma laterale
Funmeces fasciatus

» Fumeces inexpectatus

 Fumeces laticenps

850Fk elen

2000 «

Serpentes
~Carphophis amoena amoena
Diadophis punctatus edwardsii
_Heterodon contortrix
Opheodrys aestivus
' Opheodrys vernalis
_Coluber constrictor constrictor
 Elaphe guttata

Elaphe obsoleta obsoleta

' Lampropeltis getulus getulus
 Lampropeltis getulus nigra |

Lampropeltis triangulum triangulum

Cemophora coccinea =
Natrix septemvittata .
Natrix sipedon sipedon = |
Storeria dekayi ;
| Storeria occipito-maoulataﬁ
Virginia valeriae valeriae

hi ali

3500 n
4000 =

4500
5000

5500
6000

6500
6642 1

™

Tantilla coronats
Akistrodon mokasen mokasen |
Crotalus horridus.
Testudinata ===
Sternotherus minor
Chelydra serpéntina == |
errapene carolina
hrysemys picta picta |
la lapinifler——! | -
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about the uppor limit of what {s coneidered the Upper Austral Zono. A
second break occurs at from 4,000 to 5,000 fect. Tnis marks the average
mximun elevation for the western helf of the park and in the eastern
portion the lower borde: of the aspruce-fir foreat. The effect of the
forest types on faunal distridbution is dimcussed later in this paper.
In connection with the abovo, it is interesting to note that'only 7
sslananders, 1 toad and 2 snekes are knowvn to occur normally ebove 5,000
feot. The limiting factors in the vertical distribution are probdadly
only secondarily the cffect of altitude. The requirement for occurrence
at an elevation is suitable habitat, which in turn depenis on tbte nsture
of the rock and earth, end even mors upon proper water conditions and
the plant comaunity.
INFLUENCE OF CLINATE OH FAUNA

The Creat Emoky tountains heve no single climaté.' At tho lowest
elavations light, temperature aend moisture conditions are compsrabdble
to those in the viocinity of Sevierville, Tennesses or Dryson City, lorth
Cerolina. On the high mountains such as Clingnans Donme, Cuyot and lLe-
Conts entirely different Qonditions mevall. rFarticl weether data has
bacn kapt for o period of years et Catlinburg, Ilkmont, and Hryson

City, but the data is very meager for the high mountaina. The effect

of the great variation in climate from thes lowest to the highest elevations

most certainly affects the animnl populations. Spring comes fronm two
veeks to & month later at 6,000 feet then it does at 1,500 feot elevation.
This can be readily scen in the blooming pexriod in the saws spacies of

such plants as Claytonie virginica, Houstonia casrulea, fzalea calen~

dulacea, Ialesie carolina, and others that tranascend the elevations nf-
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forded by the Creat Smokies.

Flkmont, located neer the center of thes park at 2,150 foet elevation,
offers canditioﬁs more nearly averege than eny other weather station in
or near the park. Climstological records over a ten yeasr period {1927,
1829-1937) show &n average annual pracipitation of €5.5 inches and an
average moan temperaturc of 55.8 degroes Fahrenheit, Humidity and 1light
readings are not available. The lowest winter temperatures are about zero
and the highost suamer readings roach 95 to 100 dogrees Fehranheit.

The Tennessece Valloy Authority now has rain gouges placed at several
places in the upper Tonnossece Valley, including oae on Clingisns Dons,
Troeipitation data are evailebdle from the last locelity only for 1S56
and 1937. During theso two years the reinfell was 87.5 and 83,5 inches
respectivoly. At Ilkmont during the same yeers, the precipitation was
56,3 and 5.5 inches, Tor further comparison the rainfall at Knoxville
vas 48.6 and 50.%5 during the some years. The horizontel disteance from
Clingrons Dome to Flkmont 1s not more then 8 wmiles, while Inoxville is
more than 30 miles in a direct line northwest from Flkmont. ‘Iwo years
are too brief a poriod 5 mnke any conclusive comparisons, but do indicate
that the rainfall on ths ﬁigher peoks may be as grest as 80 to 90 inches
annually. In a few yeors further quantitative data will be ovailadble,

The nature of the spring controls the time of emergence end the
beginning of brecding activities for the zuphibians and reptiles. tes
are given for several of the species listed under the species descriptions.
The season varies considerably and an avorage date upon which & spacies
nay be exrected to make ites appesrance or lsy its egges con hardly bo de-

termined. The sore is true of the fall hibornation. TFrequently soms of
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the more common snekes are seen on sunny days in November. Undoubtedly
climate either directly or indirectly throupgh its influence on the growth
of vegetation, nleys o large pert in determining the occurrence and dis-
tribution of many of the amphibians snd reptiles found loczlly.

INFLUENCE OF VEGETATICN ON FAUNAL DISTRIDUTION |

The abyndant end highly varied flora of the Crsat Smoky Xountains
has deen conuonted upon by practically every botanist who has visitod
fhe area (Galyon, 1928). Frobably the Creat Smokies will contirue to
be known for itn plant life more than for eny other single feature. At
least 125 species of retive trees and tree-like shrubs occcur within its
bounderias. About 40 percent (28 to 40) of the forsst cover types -
racogunized for eestern United States are represented {see rof. cited).
The nusber of herbacecus plants, shrubs end vines is still in the
apeculatife stapge, but is indeed inpressive. The effect of the wide
variation in forest typea and ground cover on the faunel populationa
haturally is greet. The total acresge shown within the park boundary
{8 upproximately 440,000 scres and at least half of this total area is
iﬁ virgin forest and will rezain ss. llost of the cut-over areas ars
revagetating rapidly under the protection afforded by the lationel Perk
Servics,

She importence of vegetetion in reguleting the environmaent and
thzraby ereating veried fsuncl habitats can ecarcely be over estimeated,
The presence of the spruce-~fir forests on the high peeks and ridges in
tho ecastern three-fifths of the Great Sxzokies marks an environment not
only highly cheracteristic in climate &nd soil, but in the compoeition

of ground-story plants, The following spediss are typical of this
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habitat:

Methodon jordani

Lesmognathus fuscus esrolincnsis

Tegmwgnathus wrightl

Thamnophis sirtalis sirtalis (melanistic phase)

Forests at this elevatlion ere cold ard wet. The surface of the
ground rarely becomns dry, and a haavy protective layer of wmoss and
ferns not only coneerves the poisture but offers the type of badbitat
desired by the sclemendors noted zbove.

Perheps the sescond most distinctive correllation exists between
the animals and plants in the pine-ock-heath complex at clevations below
3,000 fect., This typo of forest is wapn, dry ond light. There is con-
siderable ground cover, but it is ecasily penstroted. Species rost come
monly aasociated with this hebitat include:

Plothodon cincreue or 2. dorsalis

Plethodon glutinosus

ILiolovisma laterale

Amolis carolinensis

Mureces laticaens

Opheodrys aestivus

lLanoropeltis slapnsoides virginiana

Cemophora coccinea

Virginia veleri{ss valcrias

Tantilla coronata

Crotalus horridus

Terrensnce corolina




Othor groups of epecies micht be listed which oceuypy prisciyezly

the moist valleys slong streams, or the opsn forested slopes of the coves.

Eowa#er, these lists cannot be clear cut and need not be given herec
baoccuse habitat preferences ars indicated vlensver possible in the
scparate specles acoounts. It is intereating to note that the sbundance
of decaying logs, often moss coversd, influences to & largs dogree tho
relative abundance of many of the forms, especially the salemanders. The
vractice of felling and flattening dead trees as o fire hazard reduction
mensure, co populer in parke and forests ‘uring recont years, probably
has favored the salaranders, lizards and snekes, but has been derogatory
to meny kinds of birde. Certalnly there is still an abundance of dead
wood in the Great Smokies, both felled ernd standing. The collaector soon
recognizes that some of the plant comrunities offer undcsirable habitat
for amphibians end reptiles. 7Prineipal among thess are the heath balds
or slicke, Thess are practically impsnetrable and have a heavy layer
of peat over en extrerely acid s0il. Frequéntly the herdest placce to
collect yleld tholpoorest resultes, both in species and individuels,
Disturbance of the origipsl 7ag0tnt1ve cover ssens in genersl to
be sdverse to the calaménders and beneficial to the snskes, Clearings
attrect birds, msmmals end insects, which furnish fcoé for the snakes,
but admit 1ight vhich dries out the soil and rmskes conditions urfavor-
able for the moist skinned amphibians, In logged-pver areas, the am-
phiﬁian and reptile forms will usually persist, even with reduced nurbers,
unless fire follows the logging to complete the dsvmstation. Alnost
invariadly success in co{}eoting specirens of snlentanders declines in .

en area for a period of years following logging. Streams which harbored
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good populetions of sueh species ad Nesmopnathus cuadraxcculatus became

poor hunting grounds fox the herpetologist. At low elevationz the eoffects
of logging on the feuna are not so pronounced.
SPECINS ACCOUNTS
In the succeeding pagss of thie report, tho stztus and known dis-
tribution of each spocies reported fron tho Oreet Smoky lountains Nationsl

Park is given.
CAUDATA

Necturus maculosus X elabamensis (Viosca)

Tro adults end scveral larveo of this selamander wers taken by Ir.
garl fubbs snd tﬁe writer from Abrewms Crezex, just ebove its junction
with the Little Tennessoo River, on Septeaber 6, 1537, Te werc seining
for fish and were fortunaste in obtaining the mnd-ﬁhppy. The stream is
quite clear, and has only a moderate current. The stream bed has zﬁny
projecting rock ledges and large flat stones which offer suiteble pabitat
for the ealamander. The species hags not baén taken olsewhere in the park.

Viosco (1937}, in e tentative revision of the Gorus lecturus, in-
dicates thgt the ﬁud-puppy of the uppor Ténhessee draanage is . maculosus,
Very littile naferial bas come from ﬁhis region énd it io oniy recently
thut a workable series has bsen obtained, In his revision, Viosca did,

however, describe a rew species, Mecturus clabamensis, from fiorth centrsl

Alabarca, with the type locality on the Black Tarrior River near Tuscaloosa,
Tnis nsw form has many of tho characters of Ii. maculosus, but is e s=sller
animel. The specimens from the Great Smoky tountains are in nany respects
intermediate between . maculosus end Viosca's i, alabarensis. It is my

opinion that I. alabsmensis should bo liasted ee a subspeciocs of i, rec-

U ———— |



Fige L. Dorsal gnd ventral views of Necturus maculosus x ala-

e o— ———

bamensis. This animal, an adult female measuring 229 mm., in total

ken from the Clinch River at Norris, Tennessee. Note

.

the unpigmented venter and the tendency for the dorsal spotting to

fall into rows.




ulosus, and tho speoimens from the upper Tennessoe regarded as inter-
grades with the bolsnce of charscters in favor of the southern forz.

Pr. A.R. Cahn has contriﬁuted severcl spacimonsa of Necturue
- maculosus {rom the Clinoh Liver, taken Just bslow fiorris Iam. i have
oxanined these enimals closely and they ars the sams as those fronm
Abraws Creek. A table of mcasurezeats of specimens from Abraus Cresk
and the Clinch River is given for purposes of reference (see Table IIf?.

4 desoription of the onimel, in life, based on I specimens from
Norris, fallows. The color is dark ambar, russet brown or'brcwnieh
gray, grayer on the sidez snd lighter ventro-laterally. The dorsuz is
flockod with emall white or yellow epots which disappear in formolin.
Black spots, more or lsss arrsnged in rows are ?rominent. The dorzo-
l1steral rows contein the largest spots, which are in the recion of the
groin end the proximsl two-thirds of the tnil, 7The msdian‘rors'of spote
{usunlly 2 rovs visible) are ssaller, cnd may unite ot the baso of thre
tail or extend on to the tail, bvordering ite dorsnl edge. . The longitud-
ina}l rows of snots loose their identity in irregular spotting on the hsad.
| The pigmentetion on the sides is sorewhet #ore irregular, and the spotting
is only indefinitely erranged in two lorngitudinal rows. Th2 zone ﬁofween
the piguented sides &and the unpigmsnted venter varies with individuals
and with ago, but nll spacimens exaxined have a plain modlan bsnd fros
neck to arus. The muzzle is odbtusely rounded to slightly truncate. A
derk line on the centhus extende from the arsa adbout the nostrgil through
tha oye to the baase of the gills. The rmzzle and forshead nre'decidedly
flattened. fThe fora 18 on the whole, smaller, slenderer, more flatiened,

has a more primitive pigzent pettern, s somevhat larger eye erd a reduced



Table III. MNeasurcments of 5 spocimens of Nectu¥us maculosus from
. 1

the Clinch River at Korris, Tean.,, and 2 from‘Abréms Creek in CGreat

Snoky vountains National Park. The number of teeth is half the number
#+present on both sides, I am indobted to lrs. Fflelem T. Gaige for the

loan of the thres spoecimans from the University of Nichigan Museums,

to Dr. A.R. Cehn of ths Tennessee Valley ﬁuthority'for obtaining live

Necturus for me, ané to Pr. Carl L. Hubbs for his part in holping collect

the specimens from the Cresat Smoky lMountains.



ax
atal 1ength‘
angth of head
sngth of body
sngth of tail
sad and body
dth of head
>pth of hoad

bad length in
body length

ad width in
head and
body length
dy width

dy depth

dy width in
body length

dy depth in
body length

emaxillary
teeth

waropalatine
toeoth

arygoid
tecth

T.V.A. Coll., '

- Clinch Rivor

Femnle Femsole
218 229
35 37
118 124
67 68
151 161
24 26
14 15
3.6 3.4
6.3 6.2
25 26
17 19
4,97 4.8
6.9 6.5
- 9
8 11
505 5.5

Univ. of !dch.

Coll., lio. 82957

Clinch Rivor

Fonale
ag7 225
28 29
117 116
72 70
155 155
28 28
16 15
3.1 3.0
5.5 5.5
26 26
23 22
4.5 4.5
5.1 5.5
8.5 9
13.9 11
7 6

Female WNale

213
37
111
65
148
25
>16

3.0

G. S. 1. . P,
Abrams Creek

Female Fenanle

240 216
42 38
124 109
74 69
166 147
28 25
17.5 16
3.0 2.9
6.1 5.9
23 28
18 15
5.4 5
6.9 7.3
8 8
12 10.5
5.5 6

Averages

224
36,6

117
69.3

154,7
26.2

15.6

3.1

6.1

8.5

11

(]
L )
[84]
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puxber of tooth, in comparison with typiecal . maculoeus.’

Six larvae taken from Abraus Cresk, with the adults nentioned
abovo, ore from 85 to 37 mn. in totsl length. These show three daork
brownish stripes, one on the dorsum and one on either side., The mediaon
ﬁtrips widenns on the hesd and varross %o & bdlunt point on the rmzzle.
The lateral stripes occupy approximately two~thirds of the lateral body
surface, end sxtend beyond the gills to the eye and more rarrowly to the
tip of the snout. Separating the derk bands are creasmy-rhite stripes,
which unite on the snout and extend in broken fashion on to the tail,
The upper parts of the linba sre dark end the under parts, together with
the venter, sre creany white.

The fauna of the Alabama drairage systexm is in general Aifferent
from that of the Tennessee, but soxze ‘Bpacies of equatic cold dlooded
vertebrates are known to ocour in both., Ir. Lubbs has found a few casos
of carry-over in fiches (unpublished data}, end the smoll sud turtle,

Sternotherus minor, & companion species to the Tenncesce Necturus,

also occurs in the more southern drainage in Alabama (Stejnegor ond
Bardbour, 1933}. The possible effacfs of earlier stream piracy, end the
chnnges in drainage even prior to Kecent Time nre interesting phases of
the distribution problem end deserve furthor study in southesstern United
States, Both the‘mud-puppy and the mn&-turtle are "oldn gpcoies and nmay
well antedate the present drainage systexzs.

Cryptobranchus allsgsniensis (Taudin)

This, the largest of the Amsrican solarsnders, occurs in the larger
streara of the Creat Smokies. Speelmens have dbeen teken in Little River

near Zlkmont et 2,200 foot elevntion; in the YWest Prong of Little Pigeon
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River nsar Gatlinburg and in Ssbrams Creek at 900 £t. elevation. The
specios hag been observed in tho tiddle Prong Little Pigeon below Creen-
brier and in Hegzol Creck and Deep Creek in lNorth Carolina. It probably
peeurs in most of the larger streams of thé park below 2,500 feet el
cvation.

A fenalo opocimoan taken at Ilkmont, August 22, 1936, conteined
ripancd og@f. A mala taken tvo ?aya earlier rogurgltated a mass of the
eges of the\speciea vhen it waagéhloroformed., At this cesson nales ray
be readily éistinguished from femnles. In manles tho region about ths
vent is greatly swollen and & marginsl row of enlarged tubercles encircles
it., Yales also show tore expansive folds of skin on the toes and a lorger
f0ld on the outside of the lower leg and upper iersus reglions than do
fensles. The head is somwhat broader and wavier in appagrance in the
mole. Skin on the lateral portionec of the body also scoms wmore convoluted.
The largest speocimen in ths colloctionr, & mule Ko. Ca-4 collected in
the Tittle Pigeon River near Catlinburg September 2, 1936 by Ionald Payne,
neasurer 686 mm. in totsl length. The hecad is £8 o, wide at tho widost
point and 30 mm. thick at the posterior ongle of the mouth. The tall
including tho dorssl skin fold is 80 mn. high, 262 mn. long, vith tho skin
fold greatly convolutsd., A female, No. Ca-3, collected at Tlkmont by
Relph Troffitt, August 88, roferrcd to above, is 635 nmn. long, the head.
is 72 nm. wide at the widost point and 23 ma. thick at the posterior
angle of the mouth. Its tail is 55 mn, high, 233 wmm. long, with the skin
T0ld smwoth and only slightly convoluted.

~ The .importonee of this spocies in the economy of tho streem 1s not

well understood, especially in this section of 1ts range. It is unlikely
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that it competos severcly with othsr species such as roinbow trout., It

does not appear to be abundaent in park streams,

Triturus virideacens viridescens (Rafinesquo)

The scarcity of ponds in the mountsin ersea limits tho distribiu-
tion of this Spaciés. Vherever ﬁ netural or nrtificial pond does occur,
or in pockets csuced by a atream overflowing, newts aro almost‘certain
to be found. Courtship behavior has been obrerved most commonly in
tarch but records of rating aectivity bave boen rsported as early es
Jonuary 15. The Speciaa is very common in the Cades Cove area, vhere
several sink;holca and marshy spots occur. It has also been teken on
iau:el Crook, at the Sinks on Little River, roar Gatlinburg, at Zlkmont,
Chilhowee and Greenmbrier. The redbft stage is frequently found on wet
trails or under logs on ridges soveral hurdred yards from any parmanént

water.

Anmbystoma mmoulatum (Shaw)

The spotted salamander is found in habitats selmiler to thoso
vhore the comnon newt occura, but is more limited both zs to numbers and
localities. The species has bsen observed in Cades Cove, at tho Sinks
on Little River, lLeurel Croek sink holes, Gatlinbnrg, the Sugurlands
arsa and at Elkront. It doubtless occurs at seversl othor localities
within the pork. 1In general the distribgtion is scattersd, in pools

i and sink holes belo» 2,000 feet clevation. Adults are rarely collected

or soen except during the short breecding pexiod. -

The species usually follows tho wood frog (Rane asylvatica) closaly
in ite spring omergence, and bhegins breeding activity of ten beforc the ice

1= all out of the ground. The breeding scason &t this latitude naturaslly
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is quite varicble. The ususl procedure is thet a wari spell of weather
in late Jsnuary or early February brirgs out coms of ths animnls and a
fov egg resces result. Unless the varm weather continues for a wsek or
longer, the principal breeding poriod is postponed until such & period

" doas ar.rive.

In 1935, the first egg moss was seen January 17 elong Dudley Creek
near Getlinburg, although the peak of ogg laying was not reacbegi until s
month later. In 1986, the first oggs were found Februery 24 in the
axgmrianda arez. In 1937, the first egge woro laid in the pool ot the
Sinks on Little Rivor January 15, and soveral warm days brought the
activity to completion., Adulte were secn in a smsll pond at #lkmont
Jenuary 23, 1933, and eggs wore lald on January 30, while at the Sinks
on Little River A. maculatunm laid its eggs the week of February 6 to 12.
In the last lecetion, I have cc;untod as many ns 95 ogg rosses of this
spacies in a pool not over 20 fect in dicmeter.

Plethodon cinereus (Creen)

The red-backvd salamander is an uncommon spacies in the Creat

fmokies and appears to occupy e slightly dif_femnt position than does

the closoly rolated specics P. dorsalis. All our collections mave bgen
made from pinec-oak or mixed herdwood forests between 1,500 and 5,000 fect
elovation. The cpeciss ssems to prefer slopes having foeirly dry soil.
Oon the other hond, P, dorsalis scems to occupy tho flatter moister oreas
at lower elevations. The tvo speciecs are elso readily distinguishedi-

by the greater pigmentation of the belly in P. cinereus, the relati'_ve
length of the tail which equals or oxceceda the head and body, and the

larger number of costal grooves: (18 to 20) in this species. P. dorsalis
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on the othsr hend has the belly lighter, tail not exceeding the hoad
and bodﬁ in)length. and usually 16 to 18 costal grooves.

Fark records are scattered from Thite Rock in the east to Forge
Cresck in tha wost end of tho park, including stations at Trillium Gap
on Brushy lLead, the liewfound Gap Highway, Elkmont,.the S8inks on Little
River ﬁnd tihite Qak sinks. %Yeller (1931) records fha speoies from the
élopes of Yount LeConte. ‘Ingsmnch as ho states the specimons are of
the red-backed phase ond kave 21 costal grooves it io likely that they
are of this ppecies.

Plethodon dorsalis (Cops)

origiﬁnl collections of this species wore confugod with those of

P, cinoreus, fTho differonces are outlined under the deseription of

that spocies. 2. dorsalis also appears slightly more rotust.

An old sawnill site on the floor of ¥hitc Oak 2inks yioclded 24
'spacimens in an hours eolleeting, NMaroh 22, 1935, Tho aniuals wers
found under practicslly every old board and slab ond oceasionally under
flat stones ond logs. The gpceies is comron along the basvs of the
ridges botween (atlinburg and the Sugarlande orea. Park collections
from the above localitios and three others on the Tennessee side of the
rars range in clevation from 1,200 to 2,000 feot. The opocies haé not
yet-been tnkqn on the lorth Carolina gide of the park, but may occur
trtero, mont likoly toward eithsr end. |

Plethodon glutinosus (Green)

Plethodon glutinosus is common ond widespreszd in the Great Smokies,

up to as groat on elevation as 5,000 fect. It does not appesr to enter

the spruco-fir forest to any great extent apd 1s most comuon on ozk and
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pine olad ridges at modorate olevations. The collection et CGreat Smoky
HMountains lational Fark includos spocimons teken from 20 localities well
distributed over the entire park earea. Qccasionsl specimens heve the
white mottling reduced or nearly sbseat, but a careful exaziration lesves
no doubt &s to tha identity of the form. On the high harduood ridges
running off froxn Gregory Bald, Thunderhead and otler pesks in the west
end of the park, the species is frequently encountered in company with
P, Jordani. There is no evidence of intergradation.

‘ Tlothodon jordani (Blatechley)

Probably nore herpstologisis search for this specios in the Great
Saokies than for any other kind of sslaxzander. It is very coxmon and
widely distributed above 4,000 feot olevation, but has been teken on
Indien Creek, lorth Carolina and Ramscy Prong, Tenncssee os low as 3,100
feat. It is most abundant in the red spruce-~l'raser's fir forest and
is also found on the hardwocd covered ridges in the west eﬁd of the
park at suitudble elevations. The park collection conteins specizons fron
at leaot 20 different localities, and the spocics has bsen geen but not
collected in at least that many more pldcea.

The cheek patches ars usuzlly well developed rosy-red, but oc-
casional cpooimens nve an orangs or even yellow cast. In relatively
few 1ndividua1§ the red pigm:nt 1s poorly developsd, and I have meen -
only two in meveral hundred live and preeerved spacimens that showed no
trace of red, orange or yellow on the chsek patches, |

Ko one bas yot succoeded in finding the eggs of this species. The
Torest floor where the spoccies is most abundent consists of a heavy

layer of moss with only a little soll over rock. This rock usueslly is
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a mass of boulders of such proportions that collecting below the surfacs
becomes a well nigh impossible feat.

Veasurement and study of & series of 67 entire individuals shows
a size range of 43 to 149 mn. total longth. The snimals group thomselves
logically into two groups, one ranging from 43 to 63 mz. and the other
80 to 149 wx. It is likely that the first contains individuals in thair
second year of growth, while tho aecdnd group contains specimons in their
third and uubaeqﬁent years of growth. Thore is some indication of a
break betxeen 98 and 104 mm. but I have not measured erough specimens to
dotersine vhethar or not tﬁia holds true in a large series. Apparently
tho animals do not reach sexuul maturity befora thoir third surmer or a
size of 80 mu. Swall individuels, betwean‘éO end 40 mm, heve deen noted
in nature, in April and iay. Frequently 1ndividuals are taken tbich are
in the process of devouring smwall snails, bestle larvee and other insects.
| The macous from this species is extremely ¥isecous ond is removed from the
human skin with difficulty.

| , Pléthodon motcalfi Brimley

The presence of this spoclies in the Greét Sxaokies comns es @
surprise to most horpotologista. GStefneger and Barbour in thelr Check
Tist {1923) state, "It .&pparantly occupics 21l the renges of the Southera
Blue Ridge except the Creat Smokies end the lantahalss.” This.statomont
18 exactly tint given by Dunn (1926) in his Monograph of the Family

Plothodontidas,

The park collection contoins & series of 16 spscimens of the species
ranging from 40 to 120 mm., including individuals of both sexes. The

writer colleocted 15 of these oh Hjatt Ridge, on Septexber 12, 1934, at
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elevations from B,SOOlto 4,100 feot. Ly Raymond Fleotwood, former Hesident
wildlife ibchnician, c¢ollected one opecinen on Cotalooches Divide at
4,500 feot olevation, Juno 11, 1935. I have seen and taken tho species
at Highlands, Yorth Carolina in nusbers; cnd when the specimens from the
two localities are comparod, they are identiéal. P. Jordani ocecurs on
the same ridges end I have taken it less tian a milo from the point wheras
P. metealfi was teken, A comparison of local speeimens of the two apeéiee
leavos no doubt as to their distinctness. P. motealfi is generally less
~ heavily pigmented, espscinmlly on the veatral body portions, hes ono less
costal groove (15), and is withal a slimmor and less rmuscular specios.

The subxzental gland on the wale is quite highly doveloped.

Collections vere made in osk-chestnut tofost. under lops, in areas
having roletively good deep soil. The proscnce of ths species on the
tvo ridges in question 1is not difficult to explein. Balsam ountain
externds from the Stete Line, the main creot of the Smokies, southward
svontuelly joining the main mass of the Balsem Mountnins., It rarely
éips below 3,000 feot elevetion. Tho type looelity for the specles is
Sunburst, orth Ccroliﬁa rear the southern énd of the Ralscm Divide, loss
than 20 miles from ths points of collection in the park, end in the saue
countxy. Lxtending east from Black Camp Cap on Balsz;m Iountain i's: the
Cataloéchec Divice, all of which is in HEaywood County, North Carolins.
tlyatt Ridge likewi=ze jJoins Balsam lountairn before it reachés tho State
Jine. The path of migration has been an cosy ona. Undoubtedly 2.
metealfi has been unable to spresd farther into tho Smokies because of
the prosence of I, Jordani end the nocessity of crossing en unfavorable

hebitat (spruce-fir forest). Its presence on Balsan iountein, Cataloocheo
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Divido, Hyatt Ridge and probably it. Sterling Ridge, &s well es other
tridutary ridges is ratker to bo expected.
Cyrinonhilus danielsi danielsi (Blatchley)

This is one of the strikingly colored salarcanders of the Creat
Szokies, The scattered black spots on the deep salmon ground color,
topether with the broad flot hsad and prouinent canthus rostralis readily
distinguish 1t. It is typieally found under the stones and in the soft
bapks of srxsll streans at slevations cbove 2,500 fest, O"ccasionally it
is found under stonas, logs or tose on ridge tops several hundred feet
froa any water, The species 1s seldom numorous in eny locelity but is
widely distributed over ths park in suitable elevations and habitats,
The collectiorn at Great cmoky nbuntaigg Hational~?ark‘includea<apecinenn
from Tricorner Inob, lount Chapznsn, Fecks Corner, Lsurel Top l'ountain,
Gregorys Bald snd Indisn Gap (the type locality) along the State Line,
and ulso from Cataloochee Divids, liount LeConte, the Chimneys arez, esnd
Haw Cap on Jenkin Trail Ridge. ﬂellgr (1931) lists & specimen in the
Ohio State lussun collection f£rom Gatlinburg. I am familiar with the
kistory of this npecimén and know that it was collected by F.0. Hazard
of vilmington, Chio, on LsConts Creek above Cotlinburg at on elevation
of 2,600 faot. |

On the night of April 20, 1937, #rs., King 2nd I were driving from .
Gatlinburg to Yaynesville between 8 snd 9 P, It wes a vara, foggy
night, following a period of showers, On the Kewfound Gap road, Tenn-
esses side, batween 3,500 and 5,000 feet elsvation we saw at least 200
golenanders of this species orawling ebout on the road., They could be

saen at consideradle distance because of the contrast of ths ir 1ight
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bodios on the black surfece of the road, but even iore striking wes the
reflection from 'ﬁheir eyes. They rearly always turnod toward the car
lights and their eyss shonc back at us like tws small balls of fire. I
had seen light reflection in frogs eyes meny times, but this was o new
e:tperience. The prosence of so many of these coumparatively uncomron
enimals made tho observation all the rore interasting.

Gyrinophilus denjelsi X duryi (%Teller)

Tho relationships of the three known forms of Gyrinoohilus, nemely

8. porphyriticus (Creen}), 8. danielsi (Blatehley), end G. duryi (Voller)

have not been clearly known. Stejnsger ond Rarbour in their 16353 edition

of the Chook Iist classify sll three es subapecies of C. vorphyriticus.

It is the writer's opinion that sufficient mmterial is at hand to indicote
wiet the ralaticnship actdnlly is, at Jeast in refoerencs to 0. dsnielsi
and G, duryi.

Gyrinophilus dsnielsi Blatohloy is a species of the higher rountains,

and in the Creat Smokies typicel specirens have not been taken below 2,500

foet elevotion. The T.V.A. tollectiorft Horris contaoins two Gyrinophilué

from Creat 2moky tbuntains Caverns, which sre situated in Tuckeleeccloe
Cove at sbout 1,200 feect elevation., Very recently, I hnve eleo obtained
two more epecimens from Little River, one &t 1)00 feet and one &t 2,100
feot elevation., These four are alike in body proportions and general
appenrance. The color in 1life is salmon.red, darker than G. danielsi
from higher elevations. Tho pigmentation on the hesd is decidedly less
heavy than the latter form. Tho canthus rostralis is less pronounced
and the snout is decidedly more rounded. The body well is rmore trans-

lucent =nd does not bscome as brown in forualin es does C. danielsi,



Table IV, Comparative measurements of a series of Gyrinophilus danielsi.

The measurements given in the first colurm are bagsed on two specimens

of G. donielsi duryi, one of which is Wellor's Type, C &€ ¥ H No. 499,

taken at Cartor County, Kentucky, and the other fronm the collection at

Wilmington'College. teken in Pike County,Ohio, in 1929, The second col=-

umu. is derived from four specimena taken in the Great Smoky Yountains at

elevations from 1000 to 2100 feet, The last colum is taken from reasure-

nents of fivp adult specimena collected along the State line in Great

Smoky Mounteins National Fark above 5,000 feet in elevation,

Ga darielsi duryi G, danielsi X du# G, danielsi danielsi

Trom Ohio and

Kenticky
Total length 148 5
Head length 21
Body length 77.5
Tail length | 80
Hoad and body 88,5
Head length in

body length 5425

Head width 12

Head width in head
and body length 6.6

Trom the foof Trom high elevations
of the Great Smokies in the Great Smokies

144 135.4
20 21.6
7 61.2
56,5 - 52.6
92 82.8

545 2.8
12.5 13.6
7.4 6.1
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Torsal spotting 1s mainly of smll black dots which encrosch on the
ventral portion of the body only in the cnterior region. These characters
agree quita closely with G. duryi as described by Veller (1930). Vellexr's
description of the animul is accepted ecvan tﬁough it vos placed in the

vrong Conus, namely Pseudotriton, at the iime. lio specimons of the form

from Tennessee haove been reported, to my knowledge. It is evident that
G, donielai end G. duryi are very closely related and iﬂtergrado in the
soufhern oxtreni ties of ‘thc' Craat ‘:*nol'y tountsins and possibly the Blue
Ridga. €. denielsi appear# the noat primitive. The more elongate body
of C. gy__rv_,_i_ according to Munn (1926) would indicate n sore recent origin,
7 This fits in well with the geologicsl story. The ¢wo snimals are sn near
olike anatomocally, thot I au reducing them to subspecies under the form

first deseridbed. They there becorn Gyrinophiluc dmielsi danielsi

(Rlatehley) and Oyrinophilus danielsi duryi (Weller), respectively. Only

in this way can the spaciméns at low clovations in the Great Smoky

Yountains be aaticfaétorily placed.

The first spbcix:.on of G. denjelsi X duryl that wes teken in the

@arl:, vas found by & labor crew engaged in cleaning s roedside diteh on
Little River. The sala'r:;ahdér was running through the shallow muddy vater,

in the process 61‘ swallowing & Plethodon glutinosus. The Gyrinophilus

vas 156 mm. long and the Plethodon 145 nmn, long. The latter was stil)

vrigeling when its captor was teken. Apperently Gyrinophilus is quite

é'ghmgéumcsn it_a; habdbits., I found the second specimen of G. d. X duryl |
at Elkmont. T have lived ot that locality nearly four years but this
calsmander waited until a werm roiny night in early April,‘ 1938, to crawl

out on the highway end be discovered.



The Tennsssas Valley Authority Colleetionst Norris has spacimens

of typical C. porphyriticus from Andorson County end Union County in

¥ast Tenncssece, The private collection of ¥r. Arthur Stupka, Park
Noturalist at Great Smoky Mountains lational Parlk, also contoins a
typical specimen of the species from Hocking County, Ghio, All of these

are distinct from the 0. danielsi-duryl complex, and appsar one cnd the

camo species.

Psesudotriton nontenus montanus (Baird)

The park oolloctiozi contains only 4wo specimens of this species
takan within the Great Smokies. One,an adult, was teken from under a
boerd in a ruddy spot at the Sinka on lLittle niver, at sn slevation of
1,565 fest. The other, a fully gromn larva, was found in an old spring
house at Ilount Sterling, at 1,600 foet elovation. The species is certainly

rare loeally.
Pssudotriton ruber schencki (brinley)

This subspecies of P. ruder is widespread in the Great Emokies but

) tiw form ie rore sbove 3,000 feet elovation. The park collection con-
taiﬁs gpacimensa from 17 localities. It prefers springs end muddy secps,
but way be found slong small streems, Thore are tvo records from unusually
high elevation for this species, both §,000 feot: one from Boulevard
Tiidge collected by the writar, arnd the other from Hughes Ridge collected
by raurice Sullivsn, former Resident %ildlife Technician, It prefers

vatter places t'an does G. donjelsi danielsi end shuns streaus of rapid

and rocky doscent. I have tcken the two species togother on Remsey Prong
at 3,100 fest elevation, ond at the Chimneys Camp Cround 250 feet lower.

Aftor henvy rains in wmidsumner adults are frequently seen on roads,
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trails end open areas, mora eommonly at night, dbut occasionally during
the day. larvae are couwmon in esprings and smell elow moving streans,

Zurycoca bislinesta X cirrigera (Green)

In addition to T. bislirnecta wilderase, vhichk is quite distinct,

i e
—

anothar 6ub-5pecies of bislineata occurs in the Creat Smokies thot for a
considerable time wee an enigna to me. The latter form occurs below

2.5-0() fect in clovation in springs, rarshy areas, and small streass, It
doas not leave thess wot places for a semi-terrestrinl existence as does
E. b. wilderae, At‘tef exeniring a series ¢f 18 specimans rather closely

and comparing thom with . bislineats bislineata from Hocking County,

Ohio, ard Z. b. eirrigera fron Yarsehall County, Alabaxa, it is apparent
that the local aspecimens are intergrades with the balance 6? charactors
in favor of E. b. cirrigera.

The local form is recopnized by its generally brown éolor. The
veutral arez is yellow and the dorsal aren plain brown with only a few
spsoimens showing scant spotting. Tho sides of the body are finely
pignented, grading from & grayish browvn mottling along the ventral border
to a dense dark brown dorsc-laterally, sharply marited of £ from the
lighter dorsum,

- Seoondary sex charscters are more highly developed thanm in E, b.
bislinecata, e3 evidenced by a wsell formed neso-labisl tuberecle, avollen.
snout £nd slightly enlarged prezaxillary teeth in the male. Females with
well developed eggs have been taken at Elkmont throughout llarch, end eggs
have baon noted in fpril.

A larga taken at the Park Headquerters Area April 8, 1937, measures

54 ma, in total length. Another, with the same deto, 1s 29 om. long.



Table V. Compari'aoxi of Zurycea bislineats bislineate (from Dunn

(1926), and specimone from Ohio), Eurycea bislineata cirrigera (from

~ Dunn (1926) and one specimen froxm larshall County, Alabara), and

Furyces bislincata from low elevations in the Great Smoky lountains.

The Great Smokies epscimens are most nearly E. b. cirrigera, as cen
be soen from the comparative data. Only charactors in vhich the two

pubspecles differ are listed.



laracter

)stal grooves

11ds bdbetwcon
appressed toes

1aps of head

mgth of eye as to dis-
nce to tip of snout
iso-1labial svelling in

male

itline of upper jaw
88, in order of length

111 kceled below

m3rine teeth

gmant ﬁattern

rsal spstting

-E. b._bislineata

15

3

broad oval

longer
slight

convox
3-4~2-5-1

not koeled below,
or on distal 1/3
only '

6-7

eriss opposite
posterior corner
of nares, bend in
and back and
almost meet

derk line from
eye to tip of
tail, gray mott-
ling below,
yellow venter

median,
comparatively
few spots

E. b, cirrigera

14

. 8

blunt, almost
trapezoidal

shorter

well deveiopcd
cirrus

straight
4-3-2-5-1

on distal 2/3

4

arise behind
inner correxr of
nares, remain
saparated by
width of nares

broad band

eye to tip of
tail, darkest
dorso-laterally,
bright yellow
venter

diffuse,
numarous small
spots

Z. bislineata from
low elovations in
the Great Swokies

14

2

intermediate

equal

pronounced
tubercle

straight
B~4-2-5=~1 .

on distal 1/2

5 to 8

arise behind
inner corper
of nares, ro-
mwain serarated

brownish, dark-
est dorso-
laterally,
lighter
dorsally, yellow
venter .

little or
none
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The upper row of larval sreas is visible on the spaller specimen but
cannot be seen on the larger one. The middle row is clearly visible on
both and the ;bwer row very indistinct. There ere )4 costzl grooves
between the logs. The sides of the body and tail shor the formation of
the brown pignont characteristic of the adult. Too small ealamarders
from the seme locality mensure 57 and 60 mn. and would pass for . b
bislinenta, but show a toendency toward inereased pigmant on the sides
of the body and teil. Apparently this increeses in oxtent with age, for
no adulto bave been found which might be called Z. b. bislineata,

The fora has been taken at Anthony Croek ih Cades Cove, at the Laurel
Creek sink holes, from & woodlend pool at the Sinks on Iittle River, ot
Elkmont, CGstlinburg and the Fark Headguarters Area, all in Tonrcasee.

Turycea bislineats wildorae (&unn)

This {8 one of ths comzon salemanders 1nbtho Creat Smokies. It

sy bs found in nearly every spring, seep and permansntly deap placaé
at suitsble clevations. In fact, it appoars fairly terrestriasl in
habit, and is {requently found under logs, bark of fallen trees or moss
at‘conaiderable distonce fron water. I have not tsken it below 1,700
feet, but have found it on the highest peakg, including the very top of
Clingmans Dome at 6,642 feet, The park colloction contains 63 specirmens
from 22 localitiea.

 Weller (1921) rentions 4 specinmens » in the Ohio State hmaeuxxfrom
Gétlinburg which ie at 1,300 feet clevation. I am certain that the
spscimens in quosfibn cams from ieConte Creek in tho vielnity of Chexrokee
Orcherd at 2,600 feet elavation. |

There 18 some variation in esnatomical characters shomn by a large
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“seriss. This is particulerly noticeable in amount of rzrmentation between
tho dorso-letoral stripes, end the extent $o which the linos remain un-~
broken on the tail. Tho largest adult specimen reported by runn(1926)
zsasured 93 nm, in total length and the largest larvae, 51 mm. Those
zpasurenents ere excecded by meveral specimens in thp collection et
Creat Gmoky lountains Hational Fark.,. On Baxter Creel, a tributary of
Big Creek, I found a coleony of exoeptionnlly large individusla. Three
of these nmeasure $6, 38 and 99 mn., respectively. oOmne larva is €0 nm.
in length, From Road Prong,a hosdwater stream of the Little Pigeon, two
eiceptionel adults were tcken, one of which is 98 rm, long snd the othsr
120 mm.

The form is distinct locslly from X. bielineatn ¥ cirrigera which

ascends only a relatively short distance into the foot hills of the
Creat =nokies.

Average sized adult specimens sre from 60 to 90 mm. in totel length,
Eggs of tks speciss have been noted in April, under stones and loaves
. vhere thera vas sufficicnt flow of water to provide seriation. These
ware attached singly or in smmll clusters,

Turycea gutto-lineata (Holbrook)

Tunn (1926) roports collecting this speciee in the vieinity of
Yount Sterling, Noxth Carolina.- In conversation, Dr. Duon has told me
of the methods he employsd in collecting end of the streams he rorked.
I have scarchod the sane streaxs as vwell as others both hy day and by
night, not once but many times, and stf{ll I heve not sncountersd the
specios in the Creat ESmokice, 'ﬁxe country has been rather severecly

logged and mueh of it burncd over since Ir. Tunn collected thers, but
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tho species should at least have porsisted. Probably as rmors vork 1is
done it will turn up some day unexpactedly.

Turyveea longicauda Green

This spocies is known only from assveral scattersd localities in
the park at low olevations. The park collection contains epecimens fron
Cades Cove, Laurel Creek and %hite Osk Sinks. Dunn {1926) records one
specimen from fount Sterling., Hassler (1929) reports tsking the speciss
on "Panther Creesk®, which I believe is rore properly reforred to as
Penthsr Branch, a emell tributary of LeConte Cresk,

Turyecea lucifuga (Hafincsque)

a

Lo specimen of this opeccles hus come from »ithin the puri boundary

proper, but several collections havo been made et Creat Smoky Nountains
Cavornrs, in Tuckalececheo Cova., The elsvetion at the Coverns is not
greater than 1,200 feet, end the distance less than a mile fron the
park, In fact the underground stream found in the Cavern arises in part
from the drainage into VWhite Ouk Sinks, which is & large sink within
the park. It is likely that the spacies does occur in the ceve in the
floor at Thite Ozk Sinks end in other caves end sinks in the Cades Cove
area, but it has not beem found there up to the present time.

. Aneides aneus (Cope and Packard)

Waller (1931} repofts a single specimen of this specics taken by
Ir. Ralph Dury of the Cincinnati Society of atural History, at Cherokes
Orcherd on the slope of i't. lLeConte., This {5 the only Creat Smokiei
record for the specics to date and ropeated mearch for it both at
Cherokee Orchard and elsewlere has failed to dbring any more specimens to

light., 1 have saeen this specimen snd it is correctly reported. It is



‘to bs sought for at moderate elevations in hardéeood forests, beneath
bark on logs or stumps, often some distance ebove tho ground.

Desmognathus fuscus fuscus (Rafinesqua)

Salamanders of the Desmogrrethus fuscus complex pwreeent one of the

most interesting texononmic. puzzles to be found in the Creat Smokies,
This is apparent wshen one examines a saries of specicons representing
creat varistion in color mitorn end coming from separate isolated come
munities st elevations varying from 1,000 to 5,000 feet. The effcet to
{solation is vary ovident, 85 that a collection of. the species fron one
wat;.erahad ie uiﬁwst cortoin to have recognizable difforences from those
taken only & fow miles axay. The prizicipal differences are in degrea of
coloration and color pattern, or may be exprassed in size or oxtont of
dovelopument of the ridge on the dorsum of the tail,

The most typicai specimenz cre taken at lower elovations. In cold
springs and shallow trickles at elevations of 3,500 to 5,200 feet, ths
populstions are commonly very light in eolor. Weller (1931) recognized
. this in collections made ot Indicn Gap. Recent collectinz in the
sars locality bears out his findings. The ventrel moittling is light hut
extends over the entire belly region. 7Yellow on the ventral aress and
vellow or grayish Srozn fairly fine mottling on the dorssl arsas typify
such ¢olloctiona. Thevus'ual pattern of fusing dorso~lateral 1light areas
bordered by darker areas nay or may not be in evidence, fThe tail is
rore nearly round in such specimens, but the group a&s a whole is readily

separatad from D, f. carolinensis vhich may occupy the ssue babitat, at

least in pert. Similar populations occur on Bote Mountoin nesxr Spence

Field and at law Cap rsar Elockhouse lountain.
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Fraquently individucls of this species are found which rasemble
D. phoca, because of their reletively large sizo end distinctneas of tho
light dorenl ereas. L. f. fuscus, however, lacks the complete lateral
ron of light areas botwoen the fore and hind leg maartionn, and showa
at least traces of ventral mottling. Rarely do these characters fail
to cernrate tho'speci_ce, in which ovent, however, a search for vbmeﬂno-
tsoth, if the specimen is an adult male (those teeth being absent in
adult males of D. f£. fuscus) will sottle the question.

There im evidence of intergradation with D. £. carolinensis in

- the eastern ond of the park. CQIiections fron Big Creek, at an elevation
of 3,000 feet ere definitoly intermediate in charccter. Big Creek is
& tributary of the FPigeon River which in turn adjoins the watershed of
tho French Brozd, whare Dunn {1926) states that inteigradation ocﬁura.
Dunn however reported both forms from t. Sterlinrg, in the Big Creek nraea,
The spacinens in question have tbe keel on the $all fairly weil developed,

are more robust in body than is D. £, carolinensis genorally; but ap-

proach that fora in development and arrangement of pigment.

Adult ncles of D. f£. fuscus taken &t low clevations cro sonetims
almost a jet bleck. A collection made on Anthony Creek at¢ 1,800 feot .
elevetions inciuded two sueh spesimons, in which solid color predominatéd.
Others are extrezaly mottled and varisble in color mmttern.

Tgas of ths species arse found the latter half of July, at elevations
orvz.ooo to 3,000 feet, Its egg laying habits have been described by
otters, Fope (1924), end Dunn (1926). These do not see:a to differ locally
in essential details, The eggs are laid under moss or loose bark, which

usually is a fov inches oimr or from perzanent water. Tho fexsle stays
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with tho eggs apparently until theoy nteh. Recently laoid epss have becn
found on Little River above Elkmont from July 15 to 20. ¥ell dovelopod
erbryoo were noted at Eryson Place on Deep Creck af 2,500 foet elovation

on July 32, 1924,

D. fuscus fuscus ie dafinitely a speciles oi‘ sxznll waters. At hizh

olevations it shares this mabitat with D. £ carolinensis at least during

the latter's reproductive season. At lower elevations it may compets
with D, phoca, but usually ono or the other of thess two speciss dominates
a locality. Uids Branch at Ilkmont, & smell) opsn stresm, is excellent
collecting for _1'_)_. shoca, while an unconfined spring and marshy area on
Jakes Creok a short distonce oway never fails to give D. £. fuscus in

nurbers, only rarely does . quadra-msculatus enter the latter's

territory. This has been noted, ho::eyar, a few places in ths Abranms
Creck watershed and in spriny fed strears at high elevatione. To say
that 811 the species referred to above occupy separate habitats is= not
true, yot one can ses preferences by careful study in any perticular
locelity.

The difference betreen northern and esutheﬁ races of D. fuscus
fuscus hae tempted texonomists to recognize two subspecies. The aufhor
is of the opinion that & representative seriles of specinmens from the
Creat Smokics chows co wide & range in coloration and anatomicsl reasure-
rnenta as exists betwsen typlcal northern and southern representatives.

It would be unwise to confuse the pleture by naming locol verietions
es subspecles, The park collection conteins specimens fron 24 localities,

Desmognathus fuscus cerolinensis (Dunn)

that has been stated regarding the variation of D. £, fuscus in
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the Creat Smokies is doubly true of D. L. csrolinensis. Its intergradation

with that speciss in the Big Crook watershed has boen mentioned. Tho
Carolina duc};:r g2l anander is found throughoqt the length of the main
divide of the Great Bmokies &nd extends its distribution laterally at
suitoble elevations. It ccaours on the top of Clingrens Iome (6,642 feet)
end es low &3 1,400 feet ot Gatlinburg, It bas been taken in more than
40 locslities, well distributed cver the park., 1t is quite terrestrial
in hebit end may bo found a considerable distance from any mrface water.
Ii: should be noted in this connection that vater is frequently found a
short distsnce below the surface of the ground, end the animmls are able
to rench {t easily tlrough the loose overlying rocks.

The wide variation in pignent pettern snd in oolor preaontedv by this
subspocies is onough to convince one that here is an anirmal s%4ll under-
going .extensivo veriation and in process of adaptirg itself to a fairly .
complex and donsely populatod environrent. Isolated wountaln coves
contain populetions that differ from those in other coves, ard ﬁhich in
turn ere quite unlike speeimens taken along the hicher sections of the
State Iine, Selection of useful characters end mrsiefence of veriations
ssaus to be still in force,

Pope (1928) brought out the relation which Dunn‘'s D, imitator bas

to this form end correctly regarded it as a color veriety of carslinensis.

The presence of the light chesk putches, varylng from yellow or oronge to
red is an interesting eleracter vorthy of carefully controlled genatioal
exporimentation. Out of 2 peries of 235 specimens, 20 percent show ysllow,
orange or red colored cheel patches. ‘Iiowévar, of those collectad below

3,000 feat elevation only S to 6 percent leve the character, while above
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5,000 foet 24 percent Iave yollow, orange or red choek patches. The
origin of this character, togethor with its possidle valus to the oreature,
is a mtter for interasting conjectﬁre, bat one beyond the mcops of this
paper to enswer,

01d males tend to grow gquite dork so that only solid colors of
purplish broun to black remain in many individuals, Females remein
1ighter and show the widest array in coloration. The colors chown vary
fron lemon yellow to black, with mixtures of brown orange, red ani bronze,
The arrongement of pigment veries from the simple cutline of rows of

rounded spote shown _by the Desmognathus larva, to a confusing srray of

fusion of epotas, prescnce of a dorsal bond or zig-zesg mttern, to 2
perfectly unifora condition.

A numbsr of locolitics, notably Indien Camp Creek ond Ramsey Irong
at 3,000 to 4,000 feet clevation support populations of this speelos vhich

closely resexzble D, fuseun ochrophaeus of the iorthern Appalachisns, In

foot o closc comparison with specimens of the latter spocles teken psaer
Aurora, West Virginis, can show no appreciable difference in body pro-
portions or coloration. It would seom proper, however, to refer oll

locnl cpocimens to the form D. f. curolinensis.

Ecg clusters lmve besn observed under moss or leavea quite close
to wator, during late July and August. ZLarvae are abundant in the spring
fod trickles and mosps, as well as quict pools in small straass nost
cveryvhere above 5,000 feat.

Tasmognathus wrighti Ki‘n(-;

Tnis spocics was Tirst deserided by me (1937). It is a dsarf forsm,

restricted to tho spruce-fir forests, usually sbove 5,000 feet in clove-
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tion. 1Its cmell size when mature (35-50 mz.), its limited renge, and its
striking coloration, which is highly protective, account for ite mving
been ovorleoked previously. It is typically brown, less frequently yellow
or roddish, with a patiern of inverted V's usually visible on the back,
It is found under 1§ga ond atones on the forest floor. It has been teken
in zoveral loca2lities from Clingrane Dome to VWhite Roek along the state’
Line, snd at Flat Creek, et iount Sterling Hidge, and on scveral of the
high ridges oxtendirg to oither side of the State Lins, The loweot
elevation ot whioh it has beer found ie at Paorsey Cascades at approxitately
4,500 foot elovation. The species is highly terrestriel in hadbit,

Tesmognathus phoca (latthss)

This spscies has been teken at least in 30 different locelities in
Grect Smoky lountains National Tark, from ¥Yount Storling Creek to Abrans
Creek end from Yatlinburg to Bryson City. It is & comzon inhabitant of
small streaxs, side chennels of larger sireams end trickles coming from
springe. It ccocurs at olovations betzeen 1,200 and 5,000 fest., It is more
of & strean species than D, £. fuscus but shuns the large boulders end

.cascadaa of mountain streams so frequently inhabited by D. quadra-raculatus.

Yoore Spring just under Grogory Beld hes the three spocies, D. f.

fuseus, N, vhoca, and T. qgadra—maoulatun living in 4t. The same is

true for Ramsey Irong, (l:4ddle Frong Little Pigeon) and the tribdutaries
of Abrams Creek below Cades Cova. labitat preferecces are indicated by
the specics concerned, but considerable overlapping exists.

'naamognnthus quadre-naculatus (Holbrook)

This is the largest of the Plethodonts found in the park and is

alzost invariedbly found in or along astreams above 2,000 feet elevation.
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oceasionally it is teken es low ao 1,800 fect, as on Rabbit Creck, a
vtributary of Abrams Creek, an? extends 2s high es 5,200 fect at Indien
Gap., It appcars to be wides;resnd over the pori end hag been collocted
at 37 localitien, including slmost overy principal watershed. At higher
elevations it invades the springs, where it may occur in company with

B. £, fuscus end rmore rerely D. £. carslinensis end Gyrinophilus

danielsi daniclsi.

It does not seex to vary greatly throughout the park, excent that
specinens froxz ths east end, especially in Cosdby Creek, are browner end
grayer than the normal. The sight of sevoral of thoso large sslanandersa
on a wet boulder has been commented upon by herpetologists and ;ayman
elike. The species i; indeed ecgilo, and one gots & good vork-out collect-
ing ¢ sorios. The eecret iz to look for them elong the strean in wet
spots, rather than out in the'roughar etream bed, even though they may

be jore abundent in the latter place. Its brecding bedits are well dis-

cussed by Pope {1928).

SALIENTIA

Fufo emericanus anericnnus Xolbrook

This toad is wicdely dlstributed in tho Creat Smokiss snrd may be
found almost onywhoro except on the higheat mountein tops. The park
collection conteins specimens from 29 locnlitiss,

- The broeding scason begins with wern spring weather usually betwxeon
tarch 15 and 30, snd extends well into April. An early warz period will
bring out a few individuels even during Janu#ry, as ocourred in 1937,

and on February 12, 1938.
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Some of the adult ferales token locally Are exceptionally large.

apeoinens :
I rave three femslep/which messure 109, 110, 115 ma,, respectively, in
body length (lio. Bao-32, 40, 74). 1lalos heve been taken which measure
up to 80 mm. in body'lengtﬁ. Toads are frequently found hibernating under
large ntonsg, in soft banks, or under heavy lsaf litter,

They are more comman about fairly wet open oreass 2t low clevations,
but often cliﬁb into drier woods, It is not umisual to find those toads
on the high dry ridges severanl hundred yards from any water. American
tonds lnve been tcken by we and Arthur Stupka, Tark NHaturaliet, almost
on the very top of Iit. Sterling Ridge, necar the fire lookout tower at
5,800 feet. Toads aprereatly raeturn to suitable dreeding grounds upon
reaching mturity becosuse, of those tsken so far from vater, a majority
are immeture specinons in their second or third sessons growth, Tregquently
individuele ors eneountered which are brick-red in color. This color
phase ssexs most common on drier and hisher areas,

Bufo fowleri Hinckley

Forler'i tozd is less common then the Americen tood, but is fairly
well distributed below 2,500 foet in elevation, 'ﬁhe vark collaction
contains spoeimene from 14 localities, Its occurrence ebove 3,000 feot
i2 sporadic, and the highest record for the specles in the park is 4,000
‘feat on Yount Sterling Ridge., Harper (L935) records the spociss ;mom
Dryson City at 1,800 fest. B. fosleri is definitely a lowland foram. It
seens to ba more common in the west end of the pari then in the east erd, m
no doubt b&cauas of the generaslly lower elevations and more favorable
breeding erees,

¢

Fowler's toad reaches the height of its breeding seanson generally
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about two wocks later than does the Americen toad. Both opocies are
often hoard celling from the saxe pbnd or ditech bank, &and a few broeding
individuals of both species have been gean to deposit egge the sane day,
It is somotizoo diffioult to refer smell toeds to ono or the othor of
the two species but it is doubtful if oross breeding occurs except rarsly,
Its emaller size, swmoother skin, nore than oné wort per dorsal color
spot, greater restriction of pigrent on ventral area, its vastly different
end more penetrating voice aserve to distinguish this tosd from its reletive.
Tho habltat preferences of the tvzb species are fairly well merked, B,
fowleri usually stays mér the breeding grounds snd wenders less than
doos RB. m. américanixs. Ao mentioned above there is 1little confliot in
their use of the sere ponds or marshy arce for breeding purposes, baczuse
of tlke later breeding ssason of this gpecies,

Tgeudacris nigrite feriarum (Baird)

Thie is ono of the first frogs to emerge in the spring, and may
appeor during a poriod of warm wet weather in lete winter. In fact, I
have heard tho specics call every xonth during the yoser {n the Creat ]
Szokies (1837). Ynting begine soon after eusrgence and egps can usually
be found from late February to early April. In 1937, a premature poriod
of spring weather brought the species out in large nuchors on Jenuary 13
and ogg nasses were found on following days. In 1938 breeding wes first
observed February 1ll. This frog prefers snall ponds, ditches and narshy
neadows, and e;amiently does not move fer from ite choten habitat. The
highest elevation at which I have taken the spacles is 2,500 feet at ,f
Fightin Creck Gap. It svoids the rapidly flowing streexs end heavily
timbered areas. In come places it appears to kave inveded farther into

the msuntains following the cutting of the forests.
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I have heard this species call throughout its mating poriod for
four apring seasons in tho Great Smokies and noted that, although cells
may be heard during any part of the day and night, there ere two pariods
of greatest scetivity. One 1is in the morning, frém 9 to 12 A.M,., &8 the
sun lé werming the earth and air. Tho othor 1s late efterncon and early
gvening, 4 to 9 P.i.

any of tho locel speoimens have the dorsal stripes psriially broken
up into spots, and a pigrent pattern someshat irremlsr, Hr. Charles
walkeor examinad e serics of the species from the park collectlon pnd
pronounced them typiesl 2. n. ferisrum. Xocker (1934) reports . n.
triserinta from Greenbrier. Undoubtedly the form roported is P. n,
feriarum, as additional collections from that ares indicate. Tho tri-
soriata form doca not appear to enter the Graat Scoldes, ¥ 1n. feriarum
locally is quite abundant in locslitios vhere it occurs., The purk col~
lection conteina specimens frow 8 locelities and I have hoard tho specliss
in at least twenty othsrs. 4o ono drives north end west from the Great
Sookies, the forn of Pgoudacrios encountered changes shortly after one
drives north or weot froa Zevierville and Wowport. The form there
ancounteraed approachas . n. nigrita in color pattern ond body proportions.
gortainly it s distinet from 2. n. feriarum in the Oreet Smokies., Tho
cull of ferisrum is lower pitchod end slower than tﬁn frog fron the lower
country beyond the foothills,

Hylae cruecifer Wiod

This emall Hyla ie found in suitable habitat in the lowlands and
cleared arsng of the parik, up to elevations of 4,000 feot. The park

collection contains specimens fron only U locelities, but tho speciceo
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is widespread und abundant genorally. In the spring it cnerges shortly
after P, n. foriurum appoars ond ocouplec similar habifat. Then both
specieo occur together, the spring peoper deos not appear as numorous
ca doos "goudscris, btut it is nore widely distrituted.
{to anatomy ond habits do not appear mprraecicbly different fronm
desoriptions of the specles elsowhore.

Eyla versicolor versicolor (LeConte!

The trece tead is well known by locuel resideste in the CGreat Smoky
tountains, and its call, froquently heard in late nnring and befere and
after swarer showers, is often commentsd upon, The spocles eierges
usually in April, end tends to remin rear its brecding grounds until
gbout the first of June, after which time it is lwerd celling from shrudbs
and trecs, often o considerable distance from water. Egg laying my
extend woll into May in this reglon. I have not heard the species in
tho mounteino sbove 2,500 feot in elevation., The spacies is falrly well
ﬁistributed over the park, occurrinz commonly in ths coves slong strears
or ponda,

Rana catesbeliona Shaw

Tho ball frog occurs in the Creat Bmokies only on tha lerge stresums
bolow 2,500 feot elavation. It {is novhore numerous, and fully grown in-
“{yiduals ere rare, T have recorded tho spocics from seversl localities
along Abrams Creek, Little River es high os Fliont and tis West Trong
of Little migeon River at Sugsrlands. Kecker (1934) records the specios
from Groenbrier, on the uiddle Prong of Ilittle Pigeon River, at 1,700
feat olevation. An sbsence of ponde end favorable hadltat limits its

distritation. The spocies has been severely persocoutod by locel residents,



and deserves ths protection =fforded by the National Park Service,.

Rané clemitans Tatreille

The green frog is widely distributed lecelly in small marshes,
streuns, ponds and oink holes. I havo taken the epecios at Elkmont,
Park Headquarters Area, Cades Cove, Vest Prong Little Tigeon Niver at
3,900 feet elovation (highect local record), Cosby Creek, Oatalnoahpe
Creck, Straefght Fork and waterville, liorth Carolina. Its ocall i
frequently heard during the susmer ovenings. The species doos not
ordinarily meke its appoarance locally until 1ate Aprii, end ogag laying

may oceur freoa that time tlrough June.

fiana npalustris 7TeConte

The pickerel frog inhabite available pools end banks of aéull
ctreaxs in the Grent Smokies. All individuale teken or recorded were
at elevations below 3,000 feet. I hsve aﬁecimena from Abrems Creel,
Cades Cove, Elkmont, Meigs Cresk, Dudley Oreek, Catalooches Oreelk ané
bits tributary Caldwell Fork, and Waterville, North Carolina. The only
plece whore I have found the frog to be cbundant is along en srtificial
pond of not more than 3 acres, on Cataloochas Creck at on elevation of
2,100 ft. Here the spocies is present by the thousands. My ecrliost
record of epgg laying by the specios is March 21, 19535 in Cades Cove.

Rana brachycephsle (Cope)

The few leopard frogs which have been taken in the COreat Smolkies
have coma from the western end of the park, bslow 2,000 feot olovation.

The form here seems to bo I, brachycephsla of the north rather than tle

southern lecopard frog, R. &nhenocenlisla. I have token the spocies at

Chilhoviee, Tonnessce, at 900 ft, elevation; end former Resident Wilde

life Tochnician Roymond Fleetwood colleoeted one of thsse frogs on Cane
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Creck st 1,250 feet clovation. Xecksr (1934) also reports teking it in
Cados Cove. It 18 not coumon,
In two speeimens (No. Rp-1l end 2, both males) the heed length
enters tha body length 5 times; thers are thres well marked rows of spoto
below the lateral skin folds; the spot on the tympanum is poorly indicated;
and the tibio-tarsal articulation just reeches to the snout.

Rane nvlvatica YLeConte

The wood frog is ths first of ths Salienticne to moke its apposr-
anco locally. Its early bresding habits lave horetofore aided it in
egcaping herpotologists colleoting in the Creat Swokies reglon, The
npecien 15 the most ahundant and nide;prcad of the nanida; within the
park, Yt brosds in ponde formzd by eprings and atream overflows, in
sink holes, temporary pools, nnd in fact almost ony body of at1l1 water.
A1l pork recards are below 3,000 feet in eiovation. I have taken the
spooies from the following localities: Cades Cove, the sink holes near
Taurel Creek, NMolgs Croek, Elkmont, the Sinks on Little River, Sfugarlends,
Pudley Creek, Creenbrier, Catcloochse Creel;, and Ticep Creck.

48 rany as 200 of these frogs have been scon in o pool not over 20
feet in diometer. As msﬁy a8 28 ecgg masses have been counted attaeched
‘to & sinple plece of brush., In 1928, the spscies emerged for the first
tize on January 213 in 1937, wood frogs were hoard celling on Jonuary 133
and in 1958 on January £28, Apperently the spscles ®1ll emerge during eny
wam period in late winter. &gg laying follows in & day or two, the
wsather permitting. In 1928, ths first eggs were noted Jaruary 23.

Thaeee hntched @ month later. Tadpoles of this species were scen under-

going motamophasis ot Gatlinburg Juns 10 to 14, 1834, and at the Fark
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Headquerters irea Yay 18 to £2, 1928,

This 18 one of tha most attrdotlvely coloraed species of frogs, and
hag 8 remarkable ability to change from gray to verious ehades of red ond
brown. Some individuals appear elmost blaock. The spocien may oall
thronghout ths day, but is most nctive during the warmar part of the
day and carly evening. 7Its inactivity at night probadbly is due to the
lower night tomparatures slowing physioclogicel processes.

Gagtrophryne caroliensis (MHolbrook)

The narrow mouthed toad eocoped my detoction through thréo collect-
ing seasons, but wns finally encountered on sugust 9, 1937, in the Cadas
Cove area. This spocies seaemn partisl to pools in limsetone atrata,
and for that rcason its distribution is greatly restricted in the CGreat
Sxmokies., Tho animals wore calling in chorus and mating on August 10,
1927, in roadside ponds and grass borderﬁd ditches in the Cades Cove mnd
Tucknleechec Cove areas, the later being just outside the pari,

LACERTILIA

Anolis cerolinensls Voigt

Tho Carolina chamoleon has becn observed only in the west end of
Creat Smoky itountains ¥ational fark. 1¥11dlifo teehnicians of the lational
rark Servieo have rescorded the species from Twentymilo Creek, Chilhpwce,
Abrans Creek cnd Cedes Cove. 1t ﬁas been reported from Gatlinburg but
is raro at that plece, Jones and Ressler (1987) reported the species
from ;ontvale Springs, Blount County, Tennessce, snd from o sacond
location four miles cast of Townsend on tho ¥lkmont Pike (Tennesssc

Toute 73)., The latter is well within the park,
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Sceloporus undulatus (Iatreille)

Tho pine swift occurs throughout ths perk in relatively dry hard-
wood and oek-pine foreste., It is msast common on dry ridges below %,000
feet, but may go higher, as it doons on tha tbp of Bullheond ¥ountain at
4,850 feot. Tho sprelos {5 too widely distributed to necessiteto giving
locolity records. Tine swifts havglgﬁﬁgg active during werm periods in
Tebruary, oo was noted Vebruary 12, 1938, slong Nleige Croek, Little River,
ond are fréqnently soen during sunuy days in kerch end April.

One apeecimen No. Su-10, has a forked tail, an uncomzon expression
of rogenerotion following an injury.

Ophisaurus ventralis (Linnaeus)

This legless lizerd is kﬁown from tho Cades Cove srom only. It
ig tho only species listed {n this report which is not supported by
one oy more museun specimens. The locel residents of Cades Cove recog-
nige the enimel and doseribo it accurately. It was collocted in this
locality by Profescor D.C.V. Ressler of the University of Tennossse,
betweon 1928 and 1950, but the specimans were destroyed by s fire which
consumad ths University's Blology Building in 1932.° The species in-
habita cultiveted areas and is considared common throughout nuch of
Tonnesseo.

Cnemidophorue sexlineatus (Linnaeue)

The race-~runncr is uncomron in the psrk, and has boen recorded
only from Twentyuile Cresk, Abrams Creek, Chilhowse, Deep Creek snd the
Sugarlands arsa, all below 3,000 feet elevation. Its preferred hadbitat,

a dry, foirly opon, sandy terrain is very limited in the Great Smokies.



leiolopisma laterale (Say)

This small lizard has been taken in Cades Cove, ZFlkmont, the .
Sugarlends arec and nesr Chsrokee Grehard in the Great Smokies. Probuably
it has n wider locsl distribution that the records indicate, but escapes
observation bescmse of its secrotive habits., Tho Chorokse Orcherd
specimen wos taken by the writer end F.0. Hozard in 1652 and is in the
collection of tho Biology Dopartmsnt, Wilmington Collegae, Ohio,

tumeces fascictus (Linnacus)

This lizerd is feirly widesproad ovér the park, telow 2,500 feot
elovation. The park collection contains specimens from 9 locnlities,
It is most often sesn about old buildings ond woodeﬁ bridgas. Tges
of tho specles have beer encountered & number of times under large
boulders in fairly dry situations, during tho latter half of July.

The largect specimon of XI. fasciatue in the park collaction,

%o, Ef-7 measures 176 mu. in totel length and 72 nm. enout to vent. A
fow individunla ghow 8 uppor loblals on one side or both, although 7
is tho usual numbef.

Tumeces laticeos (Schnoider)

A study of the lizards of the Genus Fumeces from the Creat Smokies
convincen one of the seperate identity of L. fosciatus and 2} laticeps
end also shows how closely related the two are both 1n-stnxcture and
ccology. UTre. Zdward II, Taylor vwas kind enough to oxamine”tha mark's
collection of thoe lizerds of the Cenus Fumecos and check the identifica-
tions.

E. laticeps is a speclies of dry pins-oak hillasidos below 2,500 feet

clevation., All records from the park ero from the west end snd include
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_spocimons from Tagle Creck, Twentymile Croek, Chostnut Flats Rhosad,
Yeips Creel, Yosrs Cove Gap end Tlkwont., The largest spocinen, Yo,
-4, measures 240 nm. in total length and 118 m=n, frox snout to vent,
The number of upper labisle is generally € in local spocimonn, but 7

is a frequent number,

Tumecos inoxpestatus Taylor

After cxanining the park's collsction of lizerde of the Gonus
¥unmecos, Tr. Féward i, Taylor pronounced two specimens to be of this
spocias. One of the characters noted ic the ewaller size of the ocales

on the under side of the tail fhem that which obtains in ths related

spocies found locally. Tho spocimons designated E. inexpactatus wers
collecoted, one on Twentymile Creek, !orth Caroli'na, by forrer Reeident
¥ildlife Technician, lzurice Sulliven, and the othar on Iaurel Creek,
Ternoscoe, by Park Naturalist Arthur Stupka. Undoubiedly tho speciscs
1o more widely distributed in suitable habitat and lor elevations vithin
tho park,

SERPINTES

Carphophis amoonn amocne  (Say)

The ground eneke is froquorntly found in the Creat Swokies, in
opon arens, under logs and stones. It seems mriisl to old dwelling
or barn sites, probably becesuse of the nore sbundant food supnrly. Tte
knoen altitudinel distribution oxtends fron th: lowost elovztions in
tho park to the highest record at Rye Tateh on Long Hungry Ridge at
4,%00 feet. The park collection conteins specimens from 9 locslities.

The loenl forn is reforable to C. a. gmoena rather then C. 2.

helense although somo speoinmens show o tendency towerd the lattor forn
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in oxtent of fusion of the internaesal end prefrontnl ecales, A scries
of 16 specimonn contoins 11 with i{nternssals end prefrontals entirely
soparate, 1 with themn ssrsrate on one side and partly fused on the other,
3 with then almost fused on onc side ard fused on tho other, No epecinmens
exandned to date have thoae scales ontirely fused on both sides., It is
rocognized that tho nomulution of this spoacles in tho lowor foothills of
the Gradt Brokics on the Tonnsasec pido of the park e sn intergrading
ong, but the best proccdurs is to group oll specimens under C. emnosna
amenu. The largeat specimen in tho parlk eollection, Cea-5, & femnle taken
at Kephart Prong, Morth Csrolina by me, moesures 284 mnm. in totel length.

Diadophis punctatus edwardsii (Werrenm)

This snako is probably the most widely distributed end most abundant
of any snake in the Creat Smokies. It occuis from tha lowest elevotions,
1,000 foot, to as high as 5,800 feet on Andrews Bald, It may be found
in open arsas or in dense woodland. I found one individusl on the top
of the Chimnoys, an isolated and expossd roek mase nt 4,700 fect elevetion,
The park collcction contains specinmens from 13 localities,

Some of tho local collections of thies specles show a tendency toward
intergradation with the closely related subspecies D. p. punctatus., In
o serics of 8 spocimens the ventrels plus caudale range from 209 to 2824,
and average 215. Three of tho 8 spucimens buve the meck ring incomplete,
while § have tho vontral spotting iuperfectly developod. One specimen,
lo. Dpe-9 has ths ventral pigmented areas well developed, hes en inter-
rupted neck ring, but has 219 ventral plus csudal senles. It is referred
to D. n. odwardeii slthough its pigment pattern reseormbles D. p. runctatus,

Specinen Ko. Dpe-6 hus the lowest numbor of ventral plus csudal scsles,



Teble VI, Anatomical data on 8 specimens of Dindophis punctatus edwardeii

from the collection at Great Smoky liountsins National Park. Abbz?eviatiom
in the Toble signify: ine, =~ incomplete, comp, = complote, pres. - prosent,

llec~ Locality Blowtion Ventral Baudal Total Voutral lsck Sex Totel Tail
m Yo, foot acales gsenles apotting ring longth length
=2 Chimeys 4,700 168 52 210 pros-dinc inc male 897 86
.-—3 Grogory Ridge 34750 e 57 21 " Y comp " 334 79
=4 Siralpght Forl 8,100 187 56 213 " M . w n =gy ge
=G Jenkin Trail Ridgoe 4,000 162 47 209 comploto wou 338 65
)»*7  Gades Cove 1,800 '160 55 213 nome " fomalo 361 61
) Sponce Ficld 5,000 166 63 219 pres-ine inc ¥ 418 g2
)»11  Androws Dald 5,800 - 158 66 224  nome " mle 355 86
=12 Sugarland Ridgo 4,000 166 Gb 220 preg-ino comp " 312 78

(811 measurements aro in millimeters)
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209, and has the ventral spotting doveloped suffieciontly to resexble
D. p. cdwardsii. A representative series of these snekos were exsmined
by txr. Noger Conant and I follow his recomuendation in calling thea all

Eo _p_o odwardsil.

Haterodon contortrix (linnaous)

The dictfibution of this spocles within the park appeers to be con-
fined to elevotions below 2,500 feet. Tts preference for open sandy
habitat 1s well known. The specios has been collected at Cades Cove,
Zllkmont, Sugarlends end Cherokes,  There is considerablc verietion in
plegrantation of speeimens taken loeally. T%o melenistic individuals are
contaired in the park enlleoction. The most common color phase found ic
that of gray ground color with brown blotchss. Adults may dovelop bright
roddish brown, orange ond yellow margings.

The largest spocimen He-3, frou Cherokeeo, Yorth Cerolinas, is a
male measuring 860 m. in totel length,.

pphoodrys acstivus (Linrocus)

The rough green snake has been teoken in the Great Smokics at
Yorney Croek, Deop Oreek, Dlkmont, Greenbrisr, Cetlinburg and the
Sugarlends ercas, Epecimons from all thess locelities ere in the park'e
collection of amphibians and roptiles. The spacies hao boen found only
at eleovations below 2,500 feet. Oneo fenale collected at Desp Creek by
taurice Sullivan, former Resident Wildlife Tochnician, laid eggs in
captivity July 8, 1835, The spocies seems more numerous than its relantivas
0. yornalis.

Onheodrys vernalis (farlen)

The smoosth groen snske is an uncommon resident in the Coves of



tho COreat Smookles at reletively low elevations. It has been taken at
Oroenbrier and above and below Gatlinburg on the Little Pigeon River.

¢oluber constrictor constrictor (Linnasus)

Tois esneke inhebits old fields and areas about buildingse, where
apparantly 1t finds {ta choice fond most numerous. I have seen nunbers
of thoss esnckes along Tightin Creok, 8 tributary of tho Vieet “ronz of
Tittle *igeon, and at Elkmont., Tt has aleo been taken at ¥ephart Frong
of the cconalufty, Fish Camp Trong of Little River, end Low Cap on the
Stete Line, Nocker (1934) reports tho, spacies from Creenbrier. It has
been found up to 4,000 feet in olevation.

#laphe puttats (Iinnaseus)

Thics 18 one of thz handsozest snakes in the Southern Appalachiens,
It is feirly common below 2,500 foet olevation, in eithor vooded or open
areas., The park collection conteins spscizens from Townsend, Fightin
Creck Gap, Tllewont, Park Headquarters cres and Tornoy Crock. Tho habit
of erawling upon and recting on travelled rouds costs many onskes of this
apacles their lives. It pormits hondling readily.

¥laphe obsoleta obsonlete ({Say)

This onake is both numerous cnd widespread in the Great Szokies.
Colleoctione have been rade et only 4 points, but the spacies has been
rocorded at numerous other places. Specimens betveen five and six fest
in longth are not uncoummon. It 1nhabits‘wooded areas, end hes beon seen
at locnlitios es high as 4,000 feet elovation., The ability of tho species
to oiimb troes ie vell known, I watchod one of these snskes elimd e
slender grapevinc, less than 1% inches in dimmetor, which extendod at

logat thirty feot up to a 1limd of a treec.



Lanpropeliis elangsidos virpiniana Dlanchsrd

Only one gpecimon of thia‘snnke hss boen found in the Creet Zmokies,
This care from Hound Top Yountain along the north boundery of the park,
on lovember 20, 1935 ol approximately 2,000 feet olevation. It wes found
hibernating in tho ground Sy a CCC ocrew engaged in excevating & trail
trrough plnc-ocak woods,

The red pigaent dozs not enoroaéh on the margins of the vontrals
in the snterior two thirds of the body, while there is a slightly reddish
c2at on the pastorior ventrel portions of the body and tail, A series
of specirang night indicateo the loocal representative of tho spocles is
otksr then 1, e. virgininng, but the one specimen at hand ceems to bo
of this geographic roco,.

Iamproveltis getulus gotulus (Linnceus)

L collection of five chaln enakes frow the Great Saokises indicates
that the region is neor the zone of intergradation of L. g. gotulug
and L. g. nigra. Although it is recognized that the smsll series makes
for errors in interpretation, differsuces in eolor pattern and geographical
position are sufficiently evident on ths specimsns at hand to indicate
the presonce of I.. g£. getulus on the Horth Cerolina side of ﬁha Graat
Smokios ané I. 7. nigra on the Tennsasoce side. This type of Distribution
holds trus for a surprisingly few apscies, considering the hoight and
barriers of clirate and forsst sncountered on the high divido of the

Great Smokices,.



lo. Sex T.Y.e mm. Cross bands V. sceles  Sub-coudals
Leg~1 Immature 287 39 197 0
Leg-2  Vole 895 38 £09 54
1ge~3  Femalo 1064 42 £10 42

*The first svecimen wes taken at Deep Craek, the second at Smokenont,
and the third botween Tesls Con end Tapoco, llorth Csrolins, The last
wvas found on the highway, April 17, 1928, at the couthwest end of the
Creat Smokios. It is »n besutiful spoeimen and is e porfaect intergreds
botween L. ¢ gotulus and !, g nigra. Trapido, in o note published
in Copeia (1928, lNo. 1) reports 7. g. nigrs from wostern Tennescee nnd
states ha bolieves 1. g. petulus and L. g. nigra intergrade in the bottom
lande of the Misaispiopl. There is a=ple evidenco that the zone of
intergradation is farther eust and actually is the southwaest portion of
tho Creat Smoky Nountains, and probably extends farthor south end elightly

west.

Iampropeltis getulus nigra (Yarrow)

Tso chain snekes collected in Cades Cove cen definitely be referrod
to this subspeclos. There io svidence of varietion of characters, tend-
ing towerd L. g. gotulus, particularly {n tho szall number of light cross
bands.

taseriptive moasuremonts:

Hlo. Sex T.L. mm. Croso bands  V, scales Sub-caudals
lgn-1 fexale 616 40 g10 49
Lgn-2 " a8eb 50 208 49

Sub-ccudsls 3 snd 4 on snake Lgn~2 are undivided, Cope {1898)

mantions this charcoter but states ha does not bolieve it to be significant.
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%r. Moger Conant of th Fhiladelphis Zoologicol Cerden exsmined the
snekeon roferred to this end tho preceading subspecies, and reported the
spacimons as I kave listed then. The chain snake is not conmon in the
Crent Szokies. A nusber of other speoimens have been scon but ware not
takon becsuse this arake is considered e valuable member of tho park's
fauna.

lampropeltis triansulum trisnpgulum  (Lacepede)

The house snake inhabite both vooded and apen arezs in the Creat
Smokies, but cor scarcely be considersd comuon,. csllaciioﬁa from tho
park are scattercd, coming from seven different loeatione ranging fron
1,800 to 4,600 feat.

The everage nurher of dorsz) blotches {s low for thiz subspecies
(35.5), end some specimens ghow a tendency for the dorsal saddles to
extend down to ths soconé row of scales (Lit-Z end 8),

A curmeary of thono characters is given in furtler explanation:

Yo. Dorsal saddles Blotckes extend to : Sex
on body, on tnil ant. third, middls, post-third

2 W o~ 13 4 6 4 male

4 85 - 9 3 4 3 fenale
5 23 = 8 2 2 2 "

6 3 - 8 4 5 4 role

8 36 - 7 3 3 a fenale
9 40 - 11 3 3 3 inmature
10 36 - 12 3 4 3 "

11 36 - g 4 4 el feusle

Specimens Ltt~5 and 6, femnle ond umale, raspectively, were taken in
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copulation on Caldwell Tork, Cataloocheas Creek, “ay 21, 1935, by lzmurice
Sullivan, formsyr Reeident Wildlife Techniocicn et Great Swmoky ountains
¥atiorol Park. The femsle resordles .. t. syspila greatly, us noted
above, while tho mole ieg typicasl 1. t. trisngulum. This mating record
togothor with the fact that the collection is from the lorth Carolins
sido of the park, throus ths balasnce in favor of calling all our specimens
I. . triangulum. On the Tenncssee side of the park, vhere inter-gradation
is more likely to bae expeoted, the syecimens are nxre ncarly I. i,
triengulum,

The paric colleotion contains specimens from Rough Cresk on Little
Tiver, Bote Yountain, Jenkins Treil Ridge, and Rovensford in addition to
those listed above. |

Comophora coccinea (Rlumenbach)

The park collcetion contains one specimen of this species, teken in
Onden Cove at 2,000 feet elevetion, by formsr Nesident Gildlife Technician
Reywond Flestwond, A failure to find other individusls of this snake
indicates that it 1z rare in the park. Undoubtedly it is found only at

ralatively low olovations.

Natrix sentenvittata (cay)

The queaen-sunske appenra to be restricted to the westers end of the
park, ond iz common only in limestone strata. The park collection con-
toins four records from Abrems Creek end its tributaries, ell 1,700 feot
and lower, end one reccord from Twentymile Creck at 1,400 feet. fThe
rolative dacility of thio onake compared with the meanness of the common

wator snoke is quite evidont in handling specimons of tha two spocies.
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totrix sipsdon sipedon (Linnaeus)

The comron wator snake has boen found in prectically overy watere
shed in the park. It ascends the strsams when tho forests are removed,
coning to ocecupy higher elevations than 1t did originally. It is in
this way enlerging {ts torritory following man's interference with
naturel conditions. Ordionrily it does not invede streams bordered by
heavy virgin forests very far. Usually it stays below 3,500 feet, bub
I have tskeon it at tnore Spring, just under Graegory Beald at 4,800 feot
elevation. It is ospoclally abundant on Little River below 2,200 foat,
the tdddle *rong of Little Pigeon below Greenbrier, Forney Creclk, and the
ILeft Fork of the Cconalufiy.

The specics is despiscd. by fishermen, end et one time an effort was
nade to control ite nuxbers in the park. It wos later decided to con-
duct an investigation on the food habits of the speciocs, A totol of 98
snakos were killed by Fark vwardens end examined by the writer, to learn
to vhat oxtent the species fed on trout. Tifty of the stomschs were
erapty, so gave no clue as to feeding habits. Trenty-nine stoxnchs con-
tained fish remains. Two of thess definitely contained rainbow trout,
snd one a small-mouthed black bass., In eight stomache the materiel was
bayond identification except that i1t was originelly fish, Of the non-

gama specles, Nocomis micropogon, Catostoma anomalum, Hynontilium

nigricans and Cottus sp. were the fishes coumonly taken by the snakes.

Soventeon stomachs contained amphiblan rerains, including tadpoles of

Rana and salamandors of the Cenus Desmognathums., Two atomachs contsinod

invertobrate ro-ains, one & slug and one e grasshopper. The cnakes ex-

azined ranged from 10 to 39 inches in length, aversging 24.8 inches.
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They caga from Little River (4), Xiddle Trong of Little Pigeon (27},
Bradley York {3), Torney Cresk (32), TNecp Creek (12) and Cataloochaes
¢rook (80}. It was not believed that sufficient evidcnce wag found to
aonviet ths water snske, but undoubtedly the spcclecs does at tizes feed
heavily on trout. 1It, like most eny other creature, is quick to take
edvantage of & readily availedble food supnly.

At the prosont timo tho specios doss not anpear to be on the ine
ereagse and no control moasures ere in force. Its breoding habits are
well known and losal observations eubstantiate ths ususl reports. 1In
late April or ‘ay, it is not uncommon to see a large fewmale srdently on-
ciraled by two to o dozen smoller wmnles, 8ll trying to copulate with
her. If she decidos to wmove her position & writhing rass of snokes
ensues. The specics is one of ths firet to emerge in the apring. In
1938, the speoies wag out at Illkaont on d'arch 18, In 1936 the fTirst
rocord was Yarch 1. One of these snokes was sesn ersvling from & show
bank at Suokemont the lest waek of December, 183S.

Stoxrerin dekavi ({ilblbrook)

Tekay's snoko hae beon token only in two localities in the Creat
Smokien, noar the top of Parson’s Bald at 4,000 feot, ond in the
Sugarlends arca ot 1,500 to 1,600 feet, It doudbtless is more widosrreoad
but 1ts retiring habits have eided {t in escaping observation.

Storerin oceipito-naculata (Storer)

The red-bellied snaks 1s uncomzon in the Creet Smokics. It scems
to prefer gemi-opon areas snd has boen collected most often under logs.
Cades Cove, Lsurel Creel, Tremant and Flat Creek have ylelded specimens,

The letter loenlity is interesting in that it 1s at 4,950 feet olovation,
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yat affards the type of habitat utilized by the spscies, nencly, sn opan
placs with wdeguate ground cover,

Virginia valeriae veloeriee (Baird and Girard)

Park MNaturalist Arthur Stupks collected one spicimen of this enake
in th2 basenment of his house at Catlinburg on Mugust 27, 1936, %o date,
this 1s the only rccord for thoe area. The snake, & ferale, is exception-
ally large, moasuring 287 wm. in totel length,

Tharnophis sirtelis sirtalis (ILinnseus)

The garter cnake presents the most interesting "ennkem" prodblem in
tho Creat Emokics. Spacimens token at lower elevetions are normsl in
coloration while those from the svuruce-fir forests end frequently else-
whare sbove 3,500 feot, are melanistie, Thiz has been obeorved by other
workers hore, but sufficient dste has not been gathered to solvo the
probles nor does the present papor atteupt to do so,

Garter snckes are fairly common in the Great Smokies, und may be
Tound both in wooded and open ereas. Tho psrk collection contains u
sories of 46 of these snakas from 32 widely distributed localitios and
all elovations obteinoble. A majority of ths spocimons were taken above
4,000 fest, because of tha interesting form of ths specics at highor
clevations,

4n examination of the numter of rows of body sceles shoﬁe no
varistion, nor does thors seom to be dppreciablo differonces in head
sonlation., The bluck individwuwls leck tho dorasal ond lnterel stripes,
and are quite dari: throughout. ¥hile I have found no melanistic individ-
uals below 3,000 feot, I have tuken normally colored specimons as high

as 5,000 feot, snd & few specimans taken higher show vory faint indications
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of striping. The ventrsl sceles on 9 specinens taken above 5,000 feet
aversge 149 in numbor (range 142-156); on 10 taken from 4,000 to 5,000
foot average 142 (range 148-156); on 5 token from &,000 to 4,000 feet
average 146 (range 141-168); on 5 tsken from 2,000 to 3,000 fest eversge
147 (renge 142-181), Tt is doubtful if this 15 o significant varietion
that would hold truoe over u larger serios.

Thore is & noticeable difference in the tehavior of snakss token
from the high and loz elevations. The forrer are rmuch more docile and
do not rosist capturs or handling as doss thé com~on colored phase.
Differences in air temparature may account for the differences in bo-
havior. %he snakes of tho black phaee appeaer thicker bodied then thelr
lowland relatives. At Throes Forks.on Raven Fork, at 4,280 feet, both
color phases occur, and the seme is true for & nuzber of othor locelities
at oomparéble olevntionﬁ.

The problem was presented to the late Dr. Blanchard, an authority
on the group. Dr. Blancherd vas of the opinion that the problem
réquired controlled breoding experiments to solve, and that texonomic
treatzont should follow. %The writer concurs. Thie is nll the more
truc since molanistic colonies if not roces of black garter snskos sre
known to exist elssvhers. The writer wishes to report the existence of
the fora here, and hopes that proper studies csn be tmée to determins

{ts true status,

Tontilla coronsta DBaird and CGirard

Park Naturalist Arthur Stupke has contributed the only specimen of
tho spocies token in the park area., It was collected st Gatlinburg,

April 5, 1936,
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Apkintrodon mokesen mokasen (Bsauvois)

The copperhaad in considered er uncommon snake in the Croat Smoildes,
cartainly bsing less abundent than the tirber rattler. It is partial
to old building sites, rock piles cuch aé old gtone fences, and brier
thickets in forror clearings., Tt has bLoaen teken several times from
under ths fallen berk about the base of - dend cheatnut'traae. The
npecies 1s not ususlly met with nbbvc 2,500 feat,

Thc'park colleetion conteing opecinens from Deep Crook, Vent T'rong
Littln.ﬁiver, Tark Headquarters snd Sugerlerds orcas. NHocker (1934)
eleo reports it from Greenbrier. The spoeles doubtless is more widoly
distributed over tho park in favorable habitats. The smollest specimen
ot hand {0 232 rm. in length, taken ot Sugarlsnds Augﬁat 15, 1937, anad
the largeat, a male taken just outside my office window, July 24, 1637,
reasures 920 mn, |

Crotalue horridus Iinncous

The tirber rattler is common and widesproad in the Crest Smolkies.
It has been collscted at 15 localitics within the pork, and Yo been secen
erd reported from many others. It does not appear to enter the epruce-
fir foreet eppreciably, and is most likely to bLe encountered in the
rougher portioﬁs of the terrain., Socond growth clearings, rocky slopes,
end oske-pine woods nre favorite environrents. |

The arsa on Little River neer tha mcuth of Fich Cemp Prong is
probably the "snekiest” nlace in the pariz, ec far as finding rattlers
goes. Fire Qusrd ¥esley Cgle found one nonster €66 inckos long there,
and at ansther time e mother end soven young. The young, which wars

teken on August 31, 1937, average 3Z6 nm., in totel longth. In this
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same orea, I have followed & party of five people nlong e nevly dug
trail, ané found a rattlesnoke in striking position and distance from
the passersby. It made ro move until I stteunted its canturo.

1t seams significant that with 6ll tho outdoor vork wnich has beer
going on in the perk ‘since 193%, no one has been bitten while &t work
or valking the treils. Suonkes have been sosen mony times, but the only
bites have come from some one pleying with o rattler or attempting to
cavture it without knowing how. At one tiwmo (summer of 1235) thero were
88 many &s 4,000 GCC enrollees, fToreien, relief warkéra, and lational
Park Sorvice employeas working every day vhere s rattlosnake might be
enecountered, and no one wns bitten vhile on duty. There are four or
five rocent records of penple being bitten in the Oroat Smokies, aond
none of these wore fatal.

There aro many locel beliefs regerding the rattlesncke., A populer
one ie thet the yellow individunls ere e1l females end the black onss
males. Upon cxamination this is not slveys borne out. ‘The large yellow
specimens usually are femcles, but infrequently males answer the game
deseription. The males tond to be dorker in the posterior third of the
body tkan do fezasles, but females have beon taken which were quite dark
throughout., There is all degree of varintion between yellow end dark
phases, the yellow being more common locally. Average sized adults moasure
about 48 inches in tntnl length,

4 rattlosnoke raported token et the heod of Cosby Oreck near Inadu
¥nob at §,500 feet, July 4, 1936 containad o red equirrel in its stornch,
Other spacimens have been found that had eaten gray squirrels end cotton

tni%Jfﬂ%bita. The castorn chipmunk seems to be a favorite item of dlet.



Rarely does the timber rattler ascend higher than 5,000 feet elovstion,
TESTULINATA

stornothorus ninor (Agasoiz)

%hilo eoining for fish in Abrams Croek Septe~ber 6, 1997, Dr. Curl
Hubbs snd I collected two of theee turtles. They vwere taken at 850 feot
elevation, well out in the strean, from'undor large Tlet rooks, vhare
%hsy had retreated. Tho wuter is clear in Abroms Creok and the current
only madorsteoly awift. I had previously ssen ths specics about two milos
sbove on the sarc atroam (August 28, 1934) but tad feiled to capture any
specimons, It is unlikely that the speciss occurrs in any dther stream
within the park,

Chelvdra serpentinag (Linnseus)

Tho cozmon snapper undoubtedly inhebite tha lower portions of many
of the atresms of the Great Smokies, It ocours in Little River es high
as Tlkmont et 2,800 feet elevetion and has beon reported from the Vest
and '1ddle Trongs of Little Figeon Niver, the latter by NHeckor (1934),

It is not well adapted to lifo in tho swift, rocky stroams of the higher
altituden, Several small turtlee of the gpecies, 4 to & inclvo in body
length, werc ssen swimzing in Iittle River near Townsend, on Yarch 30,
1528,

Terrapsnae osrolina (Linnaeus)

The terrapone is very common in tho GrﬁFt Smokies and may be
found on the roads or traila in lerge numbers during the summer, ceoe
pecially after rains. I have observed the species at Parsons Branch,
Cades Cove, numcrous places along Little River, Yount Harrison,

Sugarlands, CGroenbriar, Bradley Fork and Deep Creek. I have not found
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tho spocies above 4,000 feot clevation.
1t frequantly mskes its nest and deposite its eggs in the eoft
dirt of nowly constructed treils. Egg laying h2s boen noted on several
occasions during Junc. One fomele wes observed laying her egge on Bote
*ountein on June 11, 1937,

Chrysenys picte victa ({Schnelder)

The &rall mershy eraes snd ponds in Cades Cove offer suiteble
habitat for this spescies, which sppoars to be restricted to that section
of the park; The olovation st which cpecimens wers tclten is epproximately
1,750 foet. The turtle probably occurs along Abraums Croek to the mouth
of the stream snd may heve entored the park by that route. Another
poesibility is that tho specios is o faunistic relic from an ancient
ponoplain ond has pareisted only in the Cadea Covo region, bocouse of
the presence of emall pools on the limostono strata.

Amyde svinifera (Lo Sueur)

To date no specimens of the sof't shelled turtle hsve been secured
within the psrk bounderies, but 1t is knmown to ocecur in ILittle River
between ¥allend end Townosend, tho lettor location at 1,100 feet, and in
the Test Trong of Little Tigeon below Gatlinburg. One epeeizen, Yo,
As-l, vas teaken by Tarnest Ogle, sugust 15, 1937, vhile fishing in the
latter strean about two milos below Catlinburg at epproximmtely 1,000
feot clevation. The species probably cccurs in lower Abrams Cresk but

has cacaped detaction.



-70 -
BUIARY

The prasent paper ains to bring togethor ell avellaoble data on tho
ocourronce of smphibicn and reptile speclies at Great Snoky Yountains
¥ational Tark. A totzl of 70 spocios are roported. Those are: &84
salamanders, 11 frogs and toads, 8 lizardse, 22 snsokes, 5§ turtles.
Thirty-one or 44 porcent of thess have not been proviously reported from
the arcs. The faunistic relationchips of the spocics are glven according
to o modificd classification used by Cein (1830) in reporting the floristic
rolationships of the trees of the reglon. A majority of the specioes,

74 porcert, are conagidercd Intrancous, meanirng that they aro not near

the limits of their known distribution. Of these, 44 percent arc wide-
smread ovar eastern United Statas. Southeastern United Stetss, includ-
ing the Coerstal "lein, is sacond in number of epecics contributed. This
roglon sccounte for slightly over onc-fifth of the total spascies. Thoe
Southorn Appalachians aré racognized as tho center of origin end dispersal
of the lungless salamanders belonging tn the family ™lethodontidee.
Strictly Southern Appelnchisn influcnce ic confined to that group emong
ths animels recported.

A conmparicon of the faunistic reletionships shown by the amphiblans
end reptiles with the floristic relationchips proscnted by 125 species of
native treos end troe-liko shrubs indicates 2 remsrkeble similarity in
composition of forms., The percentnges of species lhaving e widespread
distribution over castern United States, those occupying southeastorn
United Statos, the Xississippi Velley, ete., 15 very close in thess two
groups of life foras. The type of forast influencece the animal species

present at that pluce. The corrolation is most evident in the spruce-
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fir Toroeots at high elevations ané in ths pine-osk forests at low elevatiors.

The CGreat Smoky ¥ountains oure considered the oldest mountain mass in
eostern United ctates. &8 such, terrestrisl habitat hoo heen afforded
plant and animsl spocias continuously since the ¢lozse of the Palenzoic
“rg. Ar excoption to the general sbsonce of linastons strata is found
in the Cades Covo arean, whero on oulerop of ¥nox dolowite =ids in creet-
ing habitet utilized by € species which have not yat been found eleevhore
in the parics 4 roview of tho elavations ettained by the various apscies
showa thut 42 do nat exceced 3,000 feet in elevation, ond 18 rmore dron
out bofore reaching the vroximity of ths 5,000 foot contour. oOnly S
speciens rre restricted to ths land above 3,000 feet clevation.

The Great Smoky Mountaina lieo in g strategio location feunistically,
and intergradation or proxinmity to the reglon of intorgradation is en-
countersd in the following species:

Iocturus maculosus X alsbomeneis ({Viosea)

Eurycon bislineate X cirrigere (Graen)

Gyrinonhilun denioled X duryi (%‘.’éller)

Pesmognathus fuscus fuscus X cerclinensis (Dunn)

Cerphophis awoens mmoona X helenze (Kennicot)

Dindophis punctatus edwardsii ¥ punctatus (Linnzeus)

lLampropoltic gatulus getulus ¥ niera (Yarrow)

Thero ic evidence that the rad-puppy of the uppor Tennsesce drainage

is intermodinte botween the well known Hecturus maculosus of the lower
Tennoesee and Chio systers and a spscles recently describad by Viosca
(1937) from north central Alabema, and named . elasbareonsis. The loocsl

roco seons to be tho wmost primitive and r.oasiblsv gave risas to both the
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othor'forms.

Speeimana of Gyrinaphilus danielsi teken below ,000 feet in the

Groat Snokies ere rondily distinguizhed fron those taken ot higher
elsvations, and rosecble G. duryi es deseribed by Weller in 1930. Cuf-
ficient ovidence is ot hand to designate the two formg as subspecios
rathor than full species. G. denielni, beinz the older, becomas G.

danielsi denfclei Blatehley, end G, duryl e subspecies, G. denielsi

durvl (Veller]).
In only one cage are difforent bubt clesely relatsd subspscice found

on onponite sides of the Stets line, This is true of Tempropeltis getulus,

sinre the gubspscfos 1. g. getulus is found on tha North Cerolina sido
and . g. niprs on the Tennoosoe side. Thore is evidence of inter-
gradation between the two subspaciss in the extrere west ond of the Great
sSnokies. .

The oolloction of emphibians and reptiles upon vwhich thic report
is largoly based, is kept at the neturelist end wildlife hoadquuarters
of Great Smoky Yountains Iationnl ™ark. The fleld work was dome in con-

nection with other wildlife activitiocs, from June, 1934, to April, 1928,
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