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Eurycea wilderae (Dunn)
Blue Ridge Two-lined Salamander
Euqcea bislineutu wilderae Dunn 1920: 134. Type locality,
"WhiteTop Mt., Va., 4000 feet (under log in woods)." Holotype, Museum of Comparative Zoology (MCZ) 5848, an adult
male, collected July 1919 by E.R. Dunn (examined by author). See Remarks.
E~cryceawilderoe: Jacobs 1987:437. Elevation to species status.

CONTENT. No subspecies are recognized.
DEFINITION. The ground color of Euycea wilderae usually is some shade of orange, yellow, or brown, and the dorsum
is darker than the venter. Passing from each eye onto the tail is
a black dorsolateral stripe of various thickness that breaks up
into a series of dots or is absent altogether on the posterior half
of the tail. An exweme amount of variation exists in concentration and distribution of melanophores middorsally and ventral
to the dorsolateral stripes.
Mean SVL of adults from various popillations ranges from
30.3-49.0 mm (Sever 1979). Total lengths range from 60-90
mm. with the record being a specimen from Indian Cap in the
Great Smoky Mountains (120 mmTL, King, 1939). The taii is
5 5 4 0 % of TL. Vomerine teeth range from 7-22, and means in
various samples are 9.8-15.8 (Sever 1972. 1989a).
Euryceo wilderae from altitudes < 1600 m have a modal number of 14 costal grooves; >I 600 m, the modal number is 15. and
counts of 16 occasionally occur (Sever 1979, 1989a). Dunn
( 1920) stated that the type (from 1200 m) had 15 costal grooves,
but Dunn (1926) reported that the same specimen had 14 costal
grooves. My examination of the type revealed 15 costal grooves.
but the remaining 16 specimens in the type series have 14 costal
grooves.
Larvae are pale yellow to yellow-green dorsally with a thin,
broken dorsolateral stripe, ventral to which is fine mottling and
three rows of unpigmented lateral line spots (Ryan 1997). The
tail is flattened and mottled. The venter is clear and a light
cream color. Bruce ( 1982~1,1985)reported metamorphosis usually occurs after one or occasionally 2 years at a mean 18.5-

MAP. Range of Eurxcea wilderae. The circle marks the type locality.

Dots indicate localities from which the author has examined museum
specimens and squares indicate literature records for the piedmont of
South Carolina (Kozak 1999). The shaded area indicates the Blue Ridge
Mountain physiographic region. Questionable records outside of this
region are indicated with a question markand the Wilcox Co.. Alabama
locality reported by Rossman ( 1965)is not indicated (see Distribution).
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FIGURE 1. Adult male Eurycecr wilderae: wilderae mbtp~rfrom
con County, North Carolina (top) and "morph A" from ~ r a h a mCounty.
North Carolina (bottom).

FIGURE 2. Males of Eurycea wilderae (from Sever 1989a): (A) wilderae morph, 37.1 mm SVL, collected 27 October 1977, Teyahale Bald,
Graham County, North Carolina (USNM 209570); (B) "morph A," 44.8 mm SVL, collected 23 October 1977, Indian Gap, Great Smoky Mountains
National Park, Sevier County, Tennessee (MVZ 143956).

23.9 mm SVL in stream populations, and at 26.4 mm in a pond.
At Santeetlah Creek. Graham County, North Carolina, however,
the larval period typically is two years with mean 31.8 mm SVL
in the oldest cohort to metamophose (Bruce 1982b). In addition, Voss (1 993) found that larvae metamorphose after one year
in first order streams whereas in higher order streams, metamorphosis may be delayed for an additional year. This variation is due to warmer temperatures in first order streams (Voss
1993).
The most remarkable characteristic of this taxon is the presence of two male morphs that differ dramatically in morphology, especially in regard to male secondary sexual characters
(Sever 1979, Fig. 1). One of these is considered the typical
"wilderae" morph, as it possesses cirri, which also characterize
males in the type series (Dunn 1920). Sever (1979) found that
the cirri were better developed in samples from October rather
than those from March or summer months. Cirri of 67 males
(mean 36.8 mm SVL) were 0.70-1.15 mm long (mean = 0.92),
and cirrus length was postively correlated with SVL. The
wilderae morph also possesses a fan-shaped mental gland that
hypertrophies during the breeding season. From pores ventral
to the mandibular symphysis, distal portions of the glands pass
between layers of the M. intertnnndibularis posterior ventrally
and the M. geniokyoideus dorsally. In specimens from October,
1-8 (mode 4) premaxillary teeth penetrate the upper lip anterior
to the apex of the lower jaw. The pro,jecting teeth scrap the
female's skin during courtship allowing secretions of the male's
mental gland to enter the superficial circulation of the female
(Arnold 1977).
Males of the other morph, called "morph A" by Sever ( 1979)
lack cirri, mental glands, and seasonally enlarged premaxillary
teeth. During the breeding season, however, the muscles comprising the jaw adductors hypertrophy. In male "morph A the
fibers of the M. levator niandibulne anterior pr(q5tndus extend
to the middle sutures of the posterior frontals and anterior parietal~,and the muscles are relatively thick. In the wilderae morph,
this muscle is relatively small and never extends to the medial
skull sutures. The levntor mrndibulae estertlrrs is also larger in
"morph A'' than in the wilclerne morph. Hypertrophy of the jaw
adductors is also known in populations of E. Di.slineatn, E.
cirrigera, and E.junaluska, but these species all possess mental
glands and enlarged premaxillary teeth, and cirri occur in E.
junal~rskaand many populations of E. cirrigera. "Morph A is
a robust form with short legs so that 2-3 costal grooves occur
between toes of the adpressed limbs. The wilderae morph is a
more gracile form, with long legs and 0-2 costal grooves between toes of the adpressed limbs. Females associated with the
two male morphs are indistinguishable but generally have 2 4
costal grooves between adpressed limbs. Whether the morphs
represent separate species or a polymorphism in E. wilderae
still is unresolved (Sever 1999b)(also see Comments). Both
male morphs possess a caudal courtship gland cluster in the skin
of the dorsal tail base (Sever 1989b) and have seven pairs of
cloaca1 glands (Sever 1980, 1994). Females possess a sperm
storage gland (spermatheca) in the cloaca as well as another
type of gland (the ventral gland) that may produce a mating
pheromone (Sever 1987, 1988).

DIAGNOSIS. Eurycea wilderae is sympatric with E.
jrtnalrtska in at least parts of Graham County, North Carolina,
and Sevier and Monroe counties, Tennessee. "Morph A" can be
distinguished from E. junaluska by the lack of mental glands,
cirri, and enlarged premaxillary teeth, and shorter legs (0-1 costal
grooves between toes of adpressed limbs in E. junaluska as opposed to 2-3 in "morph A"). Males of the wilderae morph lack
the enlarged temporal musculature found in E. junaluskn. Males
of both morphs and females of E. wilderae can be distinguished

from E. jirnalitska by having longer tails (only 50% of TL in E.
junalrtska versus 5 5 4 0 % in E. wilderae) and fewer vomerine
teeth (mean = 20.6 in E. junaluska rather than a maximum mean
of 15.8 in E. wilderne) and by coloration (E.j~lnaluskagenerally has a brownish. mottled dorsum and lacks distinct dorsolatera1 stripes; Sever et al. 1976).
Euycea wilderae probably can best be distinguished from E.
bislineata and E. cirrigera based upon distribution, i.e., E.
wilderne is the only one of these three taxa presumed to occur
in the Southern Blue Ridge Mountains (Dunn 1926, Jacobs 1987,
Mittleman 1966). The genetic verification of the presence of E.
wilderae in the piedmont of South Carolina, however, indicates
that the species is not restricted to the Southern Blue Ridge
Mountains (Kozak 1999). Low altitude populations of E.
wilderae typically have 14 costal grooves rather than the 15
that characterize contiguous populations of E. bislineata. and
males of the wilderae morph possess cirri which are lacking in
E. bislineala (Sever 1999a). No sure way exists to distinguish
E. wilderne from E. cirrigern, especially since "morph A'' has
been found in the piedmont and coastal plain of North Carolina
(Sever 1989~1,1999b). Thus, either the same polymorphism
occurs in two separate species, or "morph A is a separate species that is sympatric in different parts of its range with E.
cirrigera and E. wilderae. The male wilderne morph. however,
can be distinguished from male E. cirrigera by possession of
0-2 costal grooves between the toes of the adpressed limbs rather
than the 2 4 characteristic of E. cirrigera (Sever 1999b).
The only other salamanders likely to be confused with E.
wilderne are various species of Desmo,qnathus, some of which
may mimic E. wilderae (Brodie 1981). All species of
De.srno,ynntl~i~s,
however. have a light line passing from the eye
to the posterior angle of the jaw.

DESCRIPTIONS. Detailed descriptions, based primarily on
the wilderae morph, occur in Dunn (19 17, 1926), Bishop (1943).
and Mittleman (1949, 1966). Conant and Collins (1998) and
Petranka (1998) describe both male morphs.
ILLUSTRATIONS. Notable photographs of adult females
andlor the male wilderae morph appear in Bishop (1943).
Huheey and Stupka (1967), Conant and Collins (1998), and other
field-guides. Sever (1979, 1989a) illustrated male "morph A"
as well as the wilderae morph. A fine photograph of "morph A"
by K. Mierzwa graces the cover of Vol. 24 (1989) of the Bulletin of the Chicago Herpetological Society. Ryan (1997) provided an excellent drawing of the larva.
DISTRIBUTION. Dunn (1926) stated, "From White Top
Mt., Va.; south in mountains to Clayton, Rabun Co., Ga., and
Cherry Log, Gilmer Co., Ga. Inhabits the whole Southern Blue
Ridge region." The range is sometimes loosely given as "the
southern Appalachian Mountains" (Conant and Collins 1998,
Jacobs 1987). but essentially the range as defined by Dunn is
restricted to the Southern Blue Ridge Mountain physiographic
province (see Map). Altitudinally, the species occurs from baselevel streams to the tops of the highest peaks (about 1900 m).
Specimens that morphologically resemble the gracile male
wilderae morph have been reported by Chermock (1952) from
Mount Cheaha in Alabama (which Chermock as well as Mount
1975considered an extension of the Blue Ridge) and by Rossman
(1965) from Wilcox County in the coastal plain of Alabama.
Allozyme analysis of specimens from these localities, however,
align them with Eurycea cirrigera (Jacobs 1987). I have seen
specimens that resemble the male wilderae morph from
Cloudland Canyon State Park, Dade County, Georgia (OUVC
4 136) and Kings Mountain State Park,York County, South Carolina (OUVC 3434). Howell and Switzer (1953) reported "inter-

grades" between E. cirrigera and E. wilderae in the Piedmont
of Georgia. An allozyme analysis of the contact zone between
E. wilderae and E. cirrigera in northwestern South Carolina
revealed the presence of populations of E. wilderae in the piedmont of Anderson, Oconee, and Pickens counties (Kozak 1999).
The limits of the range of E. wilderae and interactions with E.
bislineata and E. cirrigera in areas of contact o r sympatry need
much more study.
FOSSIL RECORD. None.
PERTINENT LITERATURE. References cited elsewhere
in this account are not included in the following list: agonistic
behavior (Wiltenmuth 1997), critical t h e r m a l m a x i m u m
(Brattstrom 1963, Hutchison 1961). distribution (Redmond and
Scott 1996), ecology, habitat, a n d habits (Bogert 1952, Brimley
1944, Gentry 1955), keys (Powell et al. 1998), larva (Eaton
1956), life table (Bruce 1988), mimicry (Brodie 1981), nests
a n d oviposition (Wood 1949), and predation (Beachy 1997,
Huheey and Stupka 1967).
REMARKS. Dunn (1926:3 1I) stated that MCZ5840 was the
type, but this designation was obviously a misprint since on p.
312 he once again identifies the type a s MCZ 5848. The type
series consists of 17 specimens ("M.C.Z. No. 5841-56
TYPES," Dunn 1926:313). I have examined the type series,
and MCZ 5848 is clearly labelled as the type; MCZ 58415847 and 5849-5856 are here designated paratypes.
Specimens from low elevations (<762 m) in the Great Smoky
Mountains were referred to Eurycea b. bislineata x cirrigera by
King (1939). I examined his specimens and determined that
they were E. junalitska (Sever 1976).
ETYMOLOGY. The specific epithet honors Inez Whipple
Wilder, a pioneer in Eurycea biology at Smith College,
Northampton, Massachusetts.
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COMMENTS. "Morph A" has been reported from Blount,
Monroe, and Sevier counties, Tennessee, and Graham, Haywood,
Macon. and Watuga counties, North Carolina (Sever 1989a) and
probably occurs throughout the Southern Blue Ridge. This
morph (or a similar one) has been found also in the piedmont
(Wake County) and coastal plain (Carteret County) of North
Carolina. In the Southern Blue Ridge, some localities (e.g.,
Santeetlah Creek) seem to possess only "morph A whereas others (e.g., Wayah Bald) appear to have only the male wilderae
morph. Both morphs may be found at many localities (e.g.,
Hooper Bald). Each morph can be found at all altitudes from
base-level streams to the summits of the highest peaks. Interestingly, collections made at Indian Gap, Sevier County (about
1600 m) in the 1930s by King contained exclusively the male
wilderae morph, but collections I have made at this site for the
past two decades have yielded only "morph A," Jacobs (1987)
found no genetic differences (D values of 0.03-0.07) between
several samples of "morph A" and the male wilderae morph.
Certainly, however, the "morph A phenomenon merits more
study.
Jacob's (1987) "group E of Eurycea wilderae included
samples from the type locality (Grayson County, Virginia) and
two samples from Watuga County, North Carolina, whereas his
"group F'contained all other samples of E. wilderae from more
southern areas of the Blue Ridge. Mean D = 0.30 between the
" E and "F" groups, far exceeding levels (as low a s D > 0.15)
commonly used to denote species level differences (Highton
1998, Thorpe 1982). Thus, E. wilderae is likely polyspecific;
the northern taxon would still be referable to E. wilderae, but
the southern taxon would need a new name.
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