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A POPULATION OF HOLBROOK'S SALAMANDER, EURYCEA
LONG1CAUDA GUTTOL1NEATA (HOLBROOK).

ROBERT E. GORDON
Department of Zoology, Tulane University of Louisiana,

New Orleans.

Knowledge of the life cycle and general ecology of many of the

more abundant North American caudate amphibians is variously in-

complete or lacking. Holbrook's salamander, Eurycea longicauda gut-
tolineata is no exception. The literature records of this form are

based on a few recently metamorphosed individuals or larvae. No
samples have been available from which information relative to vari-

ation and population structure can be obtained. Two samples, col-

lected from the same population in 1950 and 1952, are deposited in

the collections of Tulane University (Tulane 13314 and 14905).

The author is indebted to Allan H. Chaney for information con-

cerning the 1950 sample, collected by the 1950 Tulane Field Crew,
and to Mr. Chaney and Robert G. Webb for aid in securing the 1952

sample. Both collections were taken during field trips made possible

by grants for summer research to Dr. Fred R. Cagle, to whom the

author owes much for opportunity to participate in the 1952 field

expedition and for valued criticism of this manuscript.

Both samples were taken approximately two miles south of Mari-

anna, Jackson Co., Florida on the Chipola River, the same locality

mentioned by Chaney and Smith (1950) and Tinkle (1952), al-

though the latter was misinformed as to the distance from Marianna.

Sixty-three individuals (Tulane 14905), collected in three man hours,

were taken on August 23, 1952 between 2:30 and 3:30 P.M. The
salamanders were collected in an irregularly shaped depression, ap-

proximately three-quarters of an acre in size, located in the river's

floodplain. Piles of debris and high water marks indicated previous

inundation, although no surface water was present. The vegetation
was predominately gum-cypress, with ironwood occupying the drier

edges of the area. The understory was sparse. A thick grass-herb

layer was encroaching toward the center from the drier sides of the

depression. The habitat fits Carr's (1940) description of the "Low
Hammock." Fallen timber and other surface litter was abundant.

The majority of the salamanders was collected from patches of

ground devoid of vegetation, but dense in surface debris and cypress
knees. Individuals were found under all sizes of debris; as many as

three were found under the same cover. The sky was overcast and
rain imminent. Several of the salamanders were active and could be

seen moving on the surface.

Associated species found under surface debris with Eurycea I. gut-
tolineata were Desmognathus fuscus fuscus, Microhyla carolinensis,

Eumeces fasciatus, and Diadophis punctatus punctatus.

The second sample, collected July 12, 1950, consists of eighty-one

specimens, approximately half of which (according to information

supplied by A. H. Chaney) were found in the area of the 1952

sample by Chaney. The other individuals were taken in adjacent
areas along the river.
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Gonadal Development and Egg Deposition

The gonads of 144 individuals were examined macroscopically. The

gonads and accessary ducts of 56 specimens in the size range (snout-

vent) 21 to 39 mm (mean 34) are distinctly immature. The testes

and ducts contain no pigment. The compact ovaries contain many
small white ovocytes not enlarged with yolk material.

Eighty-eight specimens (varying in size from 43 to 61 mm, mean
52 mm) possess enlarged gonads and ducts when compared to the

above group. The testes and vasa deferentia are pigmented in vary-

ing degrees. The ovocytes appear to contain yolk material.

Forty-seven females (40 in the 1950 sample and 7 in the 1952

sample) constitute a size group falling within the range 46 to 61 mm,
average 53 mm. A correlation between condition of the oviduct,

ovary and body length is apparent (fig. 1). Twenty-four individuals

in the size range 46 to 54 mm (mean 50) possess compact ovaries

containing ovocytes of approximately the same size. The oviducts

are firm, flat and without convolution (fig. 1, open squares).
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Figure 1. Ovarian condition correlated with body length. Each
square represents one individual. Open squares indicate ovaries

compact, oviducts straight. Squares with diagonals, ovaries

contain luteal-like structures and oviducts convoluted. Dotted

squares indicate compact ovaries and convoluted oviducts, and
represent specimens taken in August. All other individuals

were collected in July.

Twenty-three individuals in the size range 53 to 61 mm (average

56) possess one feature in common, the oviduct is always convoluted

(at least one loop is present) and, in the majority of individuals, this

convolution occurs in the proximal end. The ovaries of the July

1950 individuals (squares with diagonals, fig. 1) vary in the number

of collapsed follicles present. These same structures have been re-

ferred to as "corpora lutea" by McCurdy (1931), and presumably
are the remains of former ovarian follicles after ovulation has occurred

(McCurdy, op. cit.; Fisher and Richards 1950). Three individuals

with snout-vent lengths of 54, 58 and 56 mm possess no collapsed

follicles. The ovocytes are of two distinct sizes and the oviducts are

convoluted. All of the females collected in August 1952 (dotted

squares, fig. 1) possess ovaries which have completely recovered, ijs.

no collapsed follicles are present, ovocytes are of two distinct sizes,
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but the oviducts are convoluted.

The possession of a convoluted oviduct, at least prior to the egg-

laying season, seems to indicate that the individual has ovulated at

least once. This feature, plus the varying degrees of recovery from

ovulation, permits us to divide the sample into two groups, those in-

dividuals which have ovulated and presumably are sexually mature,
and a group which is becoming sexually mature and will be ready
for ovulation during the next reproductive season.

This interpretation is in sharp contrast with that made by Pope and

Pope (1949) for Pletbodon glutinosus glutinosus. They report a

group of twelve "spent" individuals (collected in late June, late July
and the first week in August) having ovaries which were not com-

pact, the eggs being of various sizes, and whose oviducts were not

swollen or convoluted. The body lengths of these individuals are

shorter than (yet overlap those of) a series of eleven obviously gravid

specimens (Pope and Pope, op. cit., fig. 63). The reproductive sea-

son is extended, presumably from June, or late May, through Septem-
ber (Pope and Pope, op. cit.).

The testis and vas deferens do not lend themselves as nicely to

macroscopic examination as do the female structures. Francis (1934)
reports that the Mullerian and Wolffian ducts are never pigmented
in female Salamandra while ". . . Muller's duct, and its associated

urino-genital duct . . ." are always pigmented in the male. Goin
(1950) states that the sex of Ambystoma c. bishopi may be deter-

mined ". . . by examination of the Mullerian duct, which is pig-
mented in the males and unpigmented in the females . . .". Pig-
mentation appears macroscopically to be confined to that portion of

the vas deferens (urino-genital or Wolffian duct) from which Muller's

duct is indistinguishable macroscopically (Francis, op. cit.) in mature
male Eurycea. Twenty-five males in the size range 43 to 54 mm
(average 50) possess vasa deferentia of which less than 50 percent
of the surface area is pigmented (see fig. 2). Of these, eight individ-

uals (average 50, extremes 48 to 54 mm) have no pigmentation, or

melanophores are faintly noticeable bilaterally along a line near the

dorsal surface of the duct. The duct in all of the twenty-five males
is firm and straight, exhibiting no convolutions. Sixteen specimens,

ranging from 51 to 58 mm, mean 54, have vasa deferentia which
are convoluted but vary from complete to partial pigmentation, al-

ways exceeding 50 percent of the surface of the duct. In this latter

group, pigmentation is absent from the proximal part of the duct, the

distal part being pigmented and convoluted. From the study of all

individuals, the spread of pigmentation seems to be from the distal

to the proximal end of the duct.

A general increase of pigmentation with size is suggested; this

may possibly be correlated with age and sexual maturity. If it is

correlated with the latter, then, as in the females, we have two groups
of animals, one (diagonal squares, fig. 2) sexually mature, having
been sexually active in one reproductive season; the other group (open
squares, fig. 2) just becoming sexually mature, will be ready for

sexual activity during the next reproductive season.

Sexual maturity is apparently reached at the same size in both sexes.
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Table 1. Body measurements.

No. Snout-vent Axilla-groin Head length Head width
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Figure 3. Frequency distribution—snout-vent length. Open squares
indicate specimens collected July 1950. Squares with diag-
onals indicate specimens collected August 1952. Each square
represents one individual.

mm in August 1952. The adults which reproduce in 1951 are

products of the eggs of 1949. Since the 1950 collection did not

interfere with deposition of eggs in 1949, nor with the newly meta-

morphosed individuals from these eggs, adults would be present to

reproduce in December 1951. Egg deposition occurred and the

larvae transformed in June or July. The August 1952 sample reveals

a preponderance of this group of metamorphosed individuals.

No obvious explanation is available for the absence of a larger

segment of the adults which bred in December 1951 from the August
1952 sample; however, differential habitat selection is known to

occur in many terrestrial salamanders and may be a possible explana-
tion in this instance.
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