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Plethodon shenandoah
Highton and Worthington
Shenandoah Salamander

Plethodon richmondi shenandoah Highton and Worthington,
1967:619. Type-locality, "Appaachian Trail, 0.02 mile northeast
of itsjunction with Naked Top Mountain Trail, 0.4 air mile west
of the top of Hawksbill Mountain, Shenandoah National Park,
PageCounty, Virginia, 3650ft. elevation." Holotype, Nat. Mus.
Nat, Hist. (USNM) 157379, an adult male collected on 20 April
1966 by Richard Highton, Richard D. Worthington and Robert
G. Jaeger.

Plethodon cinereus. Thurow, 1968 32.

Plethodon cinereus cinereus: Thurow, 1968 36.

Plethodon nettingi shenandoah: Highton, "1971"(1972>150-151.

Plethodon shenandoah: Highton, 1977:15.

» Content. No subspecies are recognized.

 Definition. Plethodon shenandoah is a member of the P.
cinereus group of eastern Plethodon as defined morphologically
by Highton (1962) and biochemically by Highton and Larson (1979).
The modal number of trunk vertebraeis 19. Adults range from 40-
57 mm (body) and 85110 mm (total) length. There are two color
morphs, a striped morph with a narrow red or yellow dorsa stripe
andanunstriped morphthatisuniformly dark brown. Theunstriped
morphusually hassmall dorsal red spots. Thesideshavemanywhite

_spots. Thebellyisdark brownwith avariable number of small white

or yellow spots. The chin usually is more mottled than the belly.

« Dexriptions. Highton and Worthington (1967) described the
type series and discussed variation among populations from the
three isolates. Descriptions are in Conant (1975), Behler and King
(1979), and Martof et a. (1980).

« lllugrations. Martof et al. (1980) provided a color photograph
of both color morphs. Smith (1978) has a color drawing of the
unstriped morph. A drawingof themalemental glandisin Dodd and
Brodie (1976).

 Didribution. Plethodon shenandoah is known only from
northwest-facingtal usd opesof threeisol ated mountai nsin Shenan-
doah National Park, Madison and Page counties, Virginia: Hawks-
bill, Stony Man, and The Pinnacle.

¢ Fossl Record. None.

 Pertinent Literature. .Highton and Worthington (1967) dis-
cussed the habitat distribution of P. shenandoahand P. cinereus, the
heritability of the distinguishing characters of the two species, and
possble hybridization between them a the northeast end of the
Hawkshill isolate. Jaeger (1970, 19713 1971b, 1972, 19744, 1974b,
1980) studied habitat distribution, potential extinction, tolerance to
desiccation and competition between P. shenandoah and P. cin-
ereus; Wrobel et a. (1980) examined aggressiveinteraction between
the two species. Intra- and interspecific communication through
chemica signals between the same two species was studied by
Jaeger and Gergits (1979). Jaeger (1981) compared clutch size and
diet diversity of aquatic and terrestrial salamanders including P.
shenandoah. Temperature dependent assimilation efficienciesare
in Bobka et a. (1981). Kaplan (1977) studied exploitative compe-
tition for food between P. shenandoah and P. cinereus. Thurow
(1976) studied aggression, territoriality, socid dominance and food
competition between P. shenandoah and severa other species of
Plethodon.
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Map. Thesolid circleshowsthetypelocality. Hollow cirdlesindicate
other records. Dotted line indicates the 3500 ft. contour.

Highton and Larson (1979) compared electrophoretic variation
in 29 proteins of P. shenandoah with that in al 25 other species of
the genus Plethodon recognized at the time. Its albumin was
compared immunologically to severd other species of Plethodon by
Maxson et a. (1979) and Maxson et d. (1984). DNA sequence
homologiesto cRNA of P. cinereus werestudied using DNA/cRNA
hybridization techniquesby Macgregor et al. (1973). Chromosomal
morphology, genome size and DNA seguence homologies to east-
em and western species of Plethodon were studied by Mizuno and
Macgregor (1974). Larson (.1984) reviewed patternsof evolutionin
the salamander family Plethodontidae and compared P. shenan-
doah to other species. He aso estimated the time of divergence
between P. shenandoah and P. cinereus based on atime-calibration
of protein divergence. A comparison of the male mental gland with
other gpedies is in Dodd and Brodie (1976). Conservation was
discussed by Bury et a. (1980). -

» Etymology. P. shenandoah was named for Shenandoah
National Park.

« Comment Plethodon shenandoah was originally described as
a subspecies of P. richmondi because of overlapping variation in
the ranges of the morphological diagnostic characters used to diag-
nose al theformsinthegroup (richmondi, hubrichti, nettingi and
shenandoah). Further work by Highton (1971) indicated that P.
richmondi is subdivided into two species (P. richmondi and P.
hoffmani), both closer morphologically to each other than either is
to the other threeforms. For that reason, hubrichti and shenandoah
were then considered subspecies of P. nettingi, a morphologically
more similar form. On the basis of genetic distance data, all three
were recognized as full species by Highton and Larson (1979).
Thurow (1968) synonymized P. shenandoah with P. cinereus, but
later (1976) regarded shenandoah as a vdid form.

kY



e

e

¥ +
| thank the National Science Foundation for financial support
of my research on P. shenandoah (Grant DEB-81-17983).

Literature Cited

Behler, John L, and F. Wayne King. 1979- The Audubon Society
field guideto North American reptilesand amphibians. Alfred
A. Knopf, New York. 720 p.

Bobka, MarleneS., Robert G.Jaeger, and Donald C. McNaught. 198L
Temperature dependent assmilation efficiencies of two spedes
of terrestrid sdamanders.  Copea 1981(2):417-421. )

Bury, R. Bruce, C. Kenneth Dodd, Jr., and Gary M. Fellers. 1980.
Conservation of the Amphibia of the United States: a review.
U.S. Dept. Interior, Fish Wildl. Serv. Res. Publ., (134):1-34.

Conant, Roger. 1975. A field guide to reptiles and amphibians of
eastern and central North America. Second edition. Houghton
Mifflin Co., Boston, xvii + 429 p.

Dodd, C. Kenneth, Jr., and Edmund D. Brodie, . 1976. Observa-
tions on the mental hedonic gland-cluster of eastern salaman-
ders of the genus Plethodon. Chesapeake Sai. 17(2):129-13L

Highton, Richard. 1962. Revision of North American salamanders
of the genus Plethodon. Bull. Florida State Mus. 6(3):235-367.

"1971"(1972). Distributional interactions among eastern

North American salamanders of the genus Plethodon. In: The

distributional history of the biota of the southern Appaachians.

Part I11: Vertebrates: 139183 Res. Div. Monogr. (4), Virginia

Polytechnic Inst., Blacksburg.

. 1977. The endemic salamander, Plethodon shenandoah,
of Shenandoah National Park. First Ann. Shenandoah Res.
Symp. Nat. Res Reports 11:15-17.

——, and Allan Larson. 1979. The genetic relationships of the
salamanders of the genus Plethodon. Syst. Zool. 28(4): 579-599.

———, and Richard D. Worthington. 1967. A new salamander of
the genus Plethodon from Virginia. Copeia 1967(3):6/7-626.

Jaeger, Robert G. 1970. Potential extinctionthroughcompetitionbe-
tween two species of terrestrial salamanders. Evolution 24(3):
632-642.

. 1971a Moisture as a factor influencing the distributions of
two species of terrestrial salamanders. Oecologia 6(3):191-207.

———. 1971b. Competitive exclusion as a factor influencing the
distributions of two species of terrestrial salamanders. Ecology
52(4):632-637.

——. 1972, Food as alimited resource in competition between
two spedies of terrestrial salamanders. Ecology 53(3):535-536.

. 1974a. Compsetitive excluson: comments on survival and

extinction of species. BioScience 24(1):33-39.

. 1974b. Interference or exploitation? A second look at
competition between salamanders. J. Herpetol. §(3):191-194.

—. 1980. Density-dependent and density-independent causes

roes
i

4132

of extinction of a salamander population. Evolution 34(4):617-
621.

—. 1981 Diet diversity and clutch size of aquatic and terrestrial
sdlamanders. Oecologia 48:190-193.

- , and William F. Gergits. 1979. Intra- and interspecific
communicationin salamandersthrough chemical signalson the
substrate. Anim. Behav. 27(1):150-156.

Kaplan, DavidL. 1977. Exploitativecompetitioninsalamanders: test
of a hypothesis. Copeia 1977(2):234-238.

Larson, Allan. 1984. Neontologica inferences of evolutionary
pattern and process in the salamander family Plethodontidae.
Evol. Biol. 17:119-217.

Macgregor, H. C., Heather Horner, C. A. Owen, and|. Parker. 1973.
Observations on centromeric heterochromatin and satellite
DNA in salamanders of the genus Plethodon. Chromosoma
43:329-348.

Martof, Bernard S., William M. Pamer, Joseph R. Bailey, and Julian
R. Harrison I11. 1980. Amphibiansand reptiles of the Carolinas
and Virginia. University of North Carolina Press, Chapel Hill.
264 p.

Maxson, LindaR., Richard Highton, and David B. Wake. 1979.
Albumin evolution and its phylogenetic implications in the
plethodontid salamander genera Plethodon and Ensatina.
Copaa 1979(3):502-508.

— and David Ondrula.  1984. Immunologica evidence
on genetic relationships of Plethodon dorsalis. J. Herpetol.
18(3): 341-344.

Mizuno, Shigeki, and Herbert C. Macgregor. 1974. Chromosomes,
DNA sequences, and evolution in salamanders of the genus
Plethodon. Chromosoma  48:239-296.

Smith, Hobart M. 1978. A guidetofield identification. Amphibians
of North America  Golden Press, New York. 160 p.

Thurow, Gordon R. 1968. On the small black Plethodon problem.
Western Illinois University, Ser. Biol. Sci. 6:1-48.

1976. Aggression and competition in eastern Plethodon
(Amphibia, Urodela, Plethodontidag). J. Herpetol. 10(4):277-
291

Wrobdl, DavidJ., William F. Gergits, and Robert G.Jaeger. 1980. An
experimental study of interference competition among terres-
trial salamanders. Ecology 6l(5):1034-1039.

Richard Highton, Department of Zoology, University of Maryland,
College Park, Maryland 20742.

Primary editor for this account, Jaime D. Villa. .>

Published 15June 1988 and Copyright © 1983 by the Society for the
Study of Amphibians and Reptiles.

"-_ﬂl

i G



