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pOPULATION DYNAMICS OF THE SAN MARCOS 
SALAMANDER, EURYCEA NANA BISHOP 

by DIANNA DOWDEN TUPA 1 and WILLIAM K . DAVIS 

Department of Biology, Southwest Texas State Untversity, San 
Marcos 78666 

ABSTRACT 

Results of a study of the population ecology and demography of a paedogenetic spe
cies of salamander, Eurycea nana Bishop, endemic to the San Marcos River, San Marcos, 
Texas, are presented. The physical, chemical and biotic aspects of the natural habitat are 
reported and evaluated. Information is given regarding the food habits, the reproductive 
conditions, the population density and range, and the existence of predators of the 

species. 

INTRODUCTION 

In the springs and underground water systems of the Edwards Plateau and 
Balcones Escarpment region of Texas there occur 7 described species of the 
lungless plethodontid salamanders of the genus Eurycea. The genus Eurycea 
occurs only in eastern and south-central North America, and although all spe
cies have aquatic larvae, only the 7 paedogenetic species of Texas and Eury
cea tynerensis Moore and Hughes of northeastern Oklahoma retain their larval 

habits for life. 
In Texas most of these species exist !IS small, isolated allopatric popula-

tions confined to a particular aquiferous limestone cave or spring. Six species, 
Eurycea nana Bishop (1941), Eurycea latitans Smith and Potter (1946), 
Eurycea pterophila Burger, Smith and Potter (1950), Eurycea troglodytes 
Baker (1957), Eurycea tridentifera Mitchell and Reddell (1965), andEurycea 
rathbuni (Stejneger) Mitchell and Reddell (1965) are presently counted as en
demic forms, each known only from a very restricted aquatic locale. 

Eurycea nana, the San Marcos Salamander, is a paedogenetic species en
demic to the headwaters of the San Marcos River in San Marcos, Hays Coun
ty, Texas. Subsequent to its formal description (Bishop, 1941), little has been 
done to evaluate the ecology or life history of this, the smallest of the eury-

1Present address: Environmental Sciences, Southwest Foundation for Research and Edu
cation, San Antonio 78284. 
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ceas. Five principal studies have been conducted with Eurycea nana; the 
include 2 thyroxin-induced metamorphosis studies (Potter and Rabb, 19J. 
Andrews, 1962), a determination of oxygen consumption of the spe . ' 

CJ es (Norris, et al., 1963), an unpublished chromosome study (Bogart, 19
67

) 
and an unpublished morphological study (Schwetman, 1967). Other pub. 
lished and unpublished studies which have involved Eurycea nana include 
those of Baker (1961), Wake (1966), Mitchell and Smith (1972), Hamilton 
(1973), Barrett (1973) and Barnhart (1975). 

MATERIALS AND METHODS 

Preliminary examination of the habitat of Eurycea nana along the nor
thern bank of Spring Lake began in June of 1967. The 3 to 6 feet deep waters 
along the northern bank were explored in swim apparel and various sampling 
devices and methods of collecting the San Marcos Salamander were evaluated. 
Subsequently, an adequate and practical collecting bag and method for taking 
samples was devised. 

The cloth bag, which proved far superior to any metallic sampler or dip 
nets considered, consisted of a small sack of heavy muslin with a mesh bot
tom. A heavy wire was inserted into the cloth binding at the mouth of the 
bag and bent to form a square which measured 15 cm on each side. Hinges 
were formed by separating the wire at opposite corners of the square and re
uniting the wires by means of loops, thus providing a sampling bag which 
would open fully and close tightly and sample a 225-cm2 area. This sampler 
was lightweight, easy to operate under water, and precluded the escape of 
even the smallest specimens. Amphipods of sizes less than those of the 
smallest Eurycea were trapped by the mesh. 

Initial samplings with the bag indicated that approximately 3 salamanders 
per sample could be expected. To obtain statistically adequate numbers, it 
was decided that 8 randomly spaced samples should be made each day collec
tions were taken. Collections were made weekly prior to September, 1967, 
and bimonthly from September through June of 1968. The 225-cm2 samples 
were taken after points on a map of the collection site were chosen at ran· 
<lorn . The uniformity of the sample size, especially in terms of area, and the 
random gathering of such samples was essential to the subsequent calculation 
of the population density and total population estimates. 

Each sample was taken under water by placing the sampling bag in the 
open position over the spot to be sampled and forcing it completely to the 
substratum. The hinged mouth of the device was closed as the lake bottom 
was reached. All vegetaion above the substratum, including approximately 
15 mm of the sand and gravel bottom, was taken in the samples to assure that 
all salamanders in that 225-cm2 area would be included . The salamanders and 
any other fauna of macroscopic size taken in the samples were immediately 
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d in 10% formalin. The wet weights (blotted dry) and dry weights 
reserve · · h 1 It 

p dried) of the sampled vegetation were determrned for eac samp e. 
(ove~ t ded that the wet and dry weights of the vegetation harboring Eury· 
was 111 en h d . 

in the sample quadrats would serve to further estimate t e ens1ty cea nana . 
of the species in that sampled locality. . 

Each of the 8 samples taken on ·a collection day were treated m the same 
manner as described above, and all sampled points were recorded on a map of 

All samples were taken between 1200 and 1900 hours , the 8 samples 
~~· I 

ally requiring 3 hours to complete . Swim fins, a face mask, a snorke , 
gener . • d 

d ccasionally a wet suit were employed m the one years stu Y. 
an ° , · h. d ·th The chemical and physical conditions of the lake s waters wit ~nan w1. · 

the range of the salamander population were determined 3 times dunng 
~~tvember, 1967 . For oxygen determination.s, the Winkler Method (titra~ions 

'"ormed in triplicate) and the Yellow Spnngs Instrument Company duect-
pefl' d . h .fi 

d·ng oxygen meter were used. Conductivity was measure wit a spec11c 
rea t ) . . h H 11. conductance meter , pH with the BTB (bromthymol blue disc m. t e e 1ge 
H apparatus and with a Beckman pH meter , and temperatures with a Faren

~ ·t laboratory thermometer and a Yellow Springs Instrument Company 
;~rmistor thermometer. Methyl orange and phenolphthalein alkalinities were 
determined by dilute sulfuric acid titrations performed in duplicate: . 

The morphometry of the upper end of Spring Lake was determined m De-

be 1967 when a general outline and contour map of the area was con· cem r, , . 1 
structed following mapping with the following: plane tables, ahdades, !eve , 
compass, boat, depth meter, pole, and crew of four. Contours were drawn for 
2 feet intervals. 

In the laboratory, observations of gravid female Eurycea nana were made; 
specimens were maintained in 25 mm of lake water in large (200 x 70 mm) 
culture dishes. No attempt was made to adjust the temperature of the water 
to that of the natural habitat of E. nana ; water in the dishes assumed the am· 
bient temperature of the air-conditioned laboratory, which was generally 
several degrees Celcius higher than the Spring Lake waters. 

Information regarding the nature of the physical habitat of Eurycea nana, 
the existence of predators of the species , the preference and abundance ~f 
food items , and the co-inhabitance of the ecosystem by other macroscopic 
organisms was compiled from field observations as well as from laboratory ex
amination of samples collected and preserved. Measurements of 807 sala
manders collected were taken from preserved specimens to the nearest 0.1 
mm with a vernier caliper ; total and snout-vent lengths greater than 15 mm. 
All other specimens were deemed juvenile, as no reproductive structures 
could be discerned in these small individuals. The larger specimens were sexed 
by slitting the abdominal wall from the region of the liver to the vent ~ thus 
exposing the region of the gonads . If the reproductive structures were v1s1ble , 
they were evaluated and recorded as to size and degree of development. 
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Analyses of stomach and intestinal tract contents of more than 80 preserved 
salamanders were made in order to ascertain the diet of Eurycea nana in its 
natural habitat. 

DESCRIPTION OF THE HABITAT 

The headwaters of the San Marcos River originate within the city of San 
Marcos, Texas, along the Balcones Fault Line which divides the city between 
the Blackland Prairie to the east and the eroded Edwards Plateau region to 
the west. Numerous springs emanate from the limestone formations tu fill 
Spring Lake which forms the uppermost waters of the 38 mile long San Mar
cos River. These springs are supplied by waters from the extensive Edwards 
Underground Water Reservoir. 

The habitat of Eurycea nana at the upper end of the lake is well insulated 
against physical or chemical changes which might result from local flooding. 
Likewise, drouths in the region have proven no threat to the water flow from 
the aquifer through the San Marcos springs; these springs have continued to 
flow when other springs along the Balcones Escarpment have run dry. 

The many large springs which supply Spring Lake and the upper San Mar
cos River are responsible for the remarkable thermal stability of these waters 
throughout the year. In the immediate vicinity of the springs, the water tem
perature is always between 21.0 and 21.5° C. 

On 22 and 26 November 1967, the physical and chemical conditions of 3 
loci within and immediately without the collection area of Eurycea nana were 
recorded. The measurements and determinations for the one nighttime and 2 
daytime determinations are given in Table 1. The loci sampled are indicated 
on the map presented as Figure 1. Reproducibilit¥ of pH readings was diffi
cult to achieve; therefore, variations in pH readings between the loci recorded 
in Table 1 should be regarded as insignificant. The water issuing from the 
spring in the vicinity of loci Band C (within the population range of E. nana) 
was 28-41% saturated with oxygen and remained a constant 21.1° C (71-72° 
as measured with a Farenheit thermometer). In contrast, at locus A (outside 
the E. nana population range) the waters were 40-63% saturated with oxygen. 
These higher values may be explained in terms of the abundant oxygen-pro
ducing vegetation in this region, the stillness of the waters, the greater depth 
of the waters, and the absence of springs in the area. Higher oxygen con
tent is to be expected in such a vegetated region, particularly during day
light hours. Methyl orange alkalinity determinations generally ranged from 
220-232 mg/1 and specific conductance from 510-535 micrornhos/cm at each 
of the loci. 

In the immediate vicinity of the Eurycea nana habitat a wide variety of 
aquatic macrophytes, including macroscopic algae as well as aquatic angio
sperms, are found. More than 49 species of aquatic macrophytes, exclusive of 
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the al ae have been reported from Spring Lake (Bruchmiller, 1973). In t.he 

shallo!e; depths of 3 to 8 feet, Sagittaria platyphY_lla (E~gelm.) ~ · b~ · ~m~h 
redominates where there is some amount of organic detntus ava a e m e 

~ubstratum. Myriophyllum brasiliense Ca~bes~., Myri~phy/lur:z heter~~hti:~ 
lum Michx., Ludwigia repens Forst., Vallzsnena amencana M1chx., a 

. Utr1'culan·a uibba L also inhabit the waters of depths less than 8 carmvorous ,,. · . · f f 
feet . Entirely limited to the collection area is a particular species o aqua tc 
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moss, Leptodictyum riparium (Hedw) Warnst whi h b · ·• c grows attached t 
concrete anks and sumberged boulders in the 3 7-meter-long habit t f o the 
cea nana. a o Eury. 

. Spi~ogyra and a few other species of filamentous green al a are 
times m the ~ollection area, but the dominant macroscopic al:ae is apl~rsent at 
amentous, thick-sheathed species of Lynobva a bl f ge, fil-h 

0 
o J , ue green orm {Cyano h 

cop yta, scillatoriales). The dense, wooly mats of this reddish-b p Y
colored cyanophycean alga cover most of the substratum in the E rownurycea nana 
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Figure I. CContour map of the uppermost region of Spring Lake San Marcos Texas 
ontours drawn at 2-foot intervals. ' ' · 

habitat. The Lynobya s t b . 
hall 

_ o p. appears o e selectively adapted to conditions of 
s ow, spnng-fed waters. 

In deeper w~ters, Cabomba caroliniana Gray and Egeria densa Planch be
c?me 

0
the hdommant macrophytes of the mud-and-detritus-laden benthi~ re-

g10n. n t e contour map of th S · e upper prmg Lake area presented as Figure 
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J, symbols representing the dominant aquatic macrophytes of the various re

gions have been placed . 
The aquatic moss and the blue-green algal masses contain a varied biota. 

An abundance of tendipid larvae, many amphipods (predominantly Hyalella 
aze-teca and Gammarus sp.), occasional hydracnids, and many small aquatic 
snails inhabit this vegetation. Leeches (Placobdella sp. and others) and 
planiarians were also numerous, especially in samples taken over rocky sub
strates. In a determination of amphipod content of aquatic moss samples in 
which the small crustaceans were collected in a set of graded sieves, up to 
87 amphipods per g dry weight of the moss were found. 

Tendipid larvae and pupae and amphipods were the usual food items re
vealed in the salamander stomachs and intestines. In the digestive tracts the 
chitinous remains of the amphipods were yellow in color, the midge fly larvae 
a reddish-yellow color, and the pupae were dark brown or black. On occa
sions other insect pupae and naiads, as well as small snails, were found in the 
digestive tracts. Other items, apparently taken in incidentally with the normal 
food of the salamanders, included grains of sand and filaments of the dark 
cyanophycean alga, Lyngbya. 

Frequently occupying the same niche ·as Eurycea nana was the Fountain 
Darter, Etheostoma fonticola Jordan and Gilbert, which displays many of the 
same feeding and protective-concealment habits of the former. The darters 
were observed to feed on amphipods in laboratory aquaria and in the lake. 
They, like the salamanders, were found within aquatic moss growths or algal 
mats, as well as secreted beneath and alongside stones; they are definitely not 
free swimming as are the other nektonic fish in the area. As their name im
plies, the darters move along the substrate in rather swift waters in a darting 
manner; their enlarged pectoral fins enable them to overcome the current and 
to lodge themselves in crevices and within the mesh of vegetation. The maxi
mum-sized individuals collected had a standard length of 25 .0 mm,· which is 
about ~ the size of the maximum total length of Eurycea nana. 

The obvious predators of the San Marcos Salamander are shared by the 
Fountain Darter. Several species of sunfish constantly hover over and around 
the shallow, spring-fed area which is dense with aquatic moss and Lyngbya. 
Stomach content analysis of 7 of these sunfish (6 specimens of Lepomis 
auritus and one of Chaenobryttus coronarius) revealed insect larvae, amphi
pods, terrestrial isopods, filamentous algae, aquatic snails, freshwater shrimp 
(Palaemonetes paludosa), and Fountain Darters as inclusions in their diet. Al
though no Eurycea nana were found in these 7 fish, on several occasions the 
sunfish were observed to seize salamanders as the senior author released them 
back into their natural habitat. Crayfish were frequently collected in the sam
ples; they, too, may be predators of Eurycea nana. Occasionally stinkpot tur
tles (Stemotherus odoratus) were sighted in the area and collected in the sam

ples. 



186 
THE TEXAS JOURNAL OF SCIENCE 

Bullheads (Ictalums melas) and largemouth bass (MicropLems salmoides) 
also frequent the habitat of Eurycea nana, especially at night. They are, how. 
ever highly unlikely predators of the salamanders due to the nature of their 
feeding habits. 

DEMOGRAPHY 

Size and Growth 

Data compiled from measurements and examination of the reproductive 
structures of the 807 specimens of Eurycea nana enabled certain facts to be 
determined concerning the growth of this species. 

In analysis of the sexable male salamanders, the degree of development of 
the testes was evaluated and recorded for each individual. From graphic repre
sentation of these data as presented in Figure 2, it can be determined that 
males reach sexual maturity, i.e, possess at least one full lobe in each testis, 
only after having reached a snout-vent length of 19 mm. Likewise, it is shown 
that those individuals that have snout-vent lengths greater than 23 .5 mm are 
inevitably mature, having from one to more than 2 testes lobes. The figures 
along the ordinate axis of the graph indicate the relative sizes of the testis
lobe classes used. It was on the basis of accounts and aspects of the multiple
Iobed testis of urodeles given by Humphrey (1922) that this criterion for 
determination of sexual maturity in Eurycea nana was used. In his study of 
Desmognathus fuscus, Spight (1967) correlated the age of male individuals 
with the number of testis lobes. 

The sexable female Eurycea nana, or those which carried eggs of any size 
and number , were grouped into classes that represented degrees of sexual ma
turity based on the relative sizes and pigmentations of the ova. For Eurycea 
nana females, the following 4 egg size categories were ascertained, and dis
sected individuals were ascribed to the category best describing the most de
veloped eggs in the ovaries: very small clear ova, small opaque-white ova, 
small yellow ova, and large yellow ova. Similar classes of egg development 
were used by Spight (1967) in describing the eggs of Desmognathus fuscus. 
Eurycea nana females that carried the large yellow ova were considered gravid 
and presumably ready to release their eggs. Data are presented graphically in 
Figure 3 indicating the relationship of conditions of the ova to the snout
ven t lengths of the females. The absence of well-developed ova in a number of 
the larger females may be explained by the fact that the salamanders may 
have already released mature ova and only recently resumed the production 
of new ones in the ovaries. 

The largest ova in any gravid Eurycea nana were 1.5-2.0 mm in diameter. 
Salamanders which carried eggs of this size could hardly accommodate more 
than 20 such eggs in the abdominal region. Although the actual egg-laying by 
Eurycea nana has never been observed and no eggs have been collected from 

i 
•) 

TION DYNAMICS OF EUR YCEA NANA 
p0PVLA 

• . . . ... .. 
• • . 

• . 
·~ • • .. ) • . ... . . .. .. . . 

•• 

. • 

~ .. 
•' • .. 

:· . .. i: • 
'~ .. . :· ,. . ... .. ~ ., • 

I t '' ~ • ~ ~ 
I I I I I I I I 

~ ~ ... ... 
N N 

53801 S3.lS3.l 

187 

- ~ 

• • N 

- N N e 
• ! 

·! :c • ..... 
<:> . z . • - :;: w . ,. _, . .. 
I-. .. z .. . • . • w .. .. > ... . -. ID .:.. •• . ~: - ... :> 
0 .· z ... 
Ill . . • • 

•I• 
-; -~ 

•• ' • 
- • ... . 

• 
• 

' ' I I 

~ ... 

Figure 2. Correlation of snout-vent lengths with testes lobes in Eurycea nana males. 
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Figure 3. Correlation of snout-vent lengths with egg sizes in Eurycea nana females. 
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the habitat, courtship and egg deposition should not prove to be unlike that 
reported for another neotenic eurycea, Eurycea neotenes Bishop and Wright, 
from the Edwards Plateau region of Texas (Bogart, 1967). 

The eggs and larvae of the troglobitic Eurycea lucifuga Rafinesque from 
Missouri were observed in nature and described by Myers (l 958). The mea
surements of the eggs agreed well with those obtained from the same species 
by pituitary gland implantation (Barden and Kezer, 1944). Myers found eggs 
in various stages of development from early cleavage to advanced embryonic 
stages, attached singly to the bottom and the sides of submerged rocks in a 
stream issuing through a cave wall. He collected, measured, and described 
newly hatched larvae which were just breaking from the eggs. All measured 
L l mm in total length, were sparsely pigmented dorsally with grayish chroma
tophores, and had immaculate ventral surfaces, gill buds, and limb buds. 

A single Eurycea nana hatchling collected 10 May 1968, which closely 
resembled the descriptions of the Eurycea lucifuga larvae given by Myers, is 
illustrated in Figure 4. The Eurycea nana specimen, however, measured only 
8.2 mm in total length. The front limbs were represented by elongate buds, 
and the hind limbs by very small protuberances. The venter was a pale yellow 
due to the presence of the yolk, and the gular region was immaculate. The 
gular flap was present, but no gill buds could be discerned in the preserved 
specimen. Light gray chromatophores covered the dorsal and caudal surfaces, 
and the eyes were darkly pigmented. 

Figure 4. Eurycea nana hatchling collected 10 May 1968 as compared with eggs 
taken from a gravid female collected 29 November 1967. 

A total of 7 Eurycea nana still possessing yolk on the venter (indicating 
the postembryonic stage when the intestines are not fully developed) were 
collected in February, May and June of 1968. They ranged in total length 
from 8.2 to 13.6 mm, which indicates that growth in length of the salaman
der must be rapid following hatching. The largest San Marcos Salamander, 
collected in February of 1968, had a snout-vent length of 31.2 mm and a 
total length of 56.4 mm. 
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Population Structure 

The structure of the Eurycea nana population throughout the year is 
necessarily dependent on the reproductive habits of the species. In order to 
determine the breeding season of EuryC'ea nana, the smallest juvenile encoun. 
lered in each month of collections was recorded and graphed (Fig. 5). For 
contrast, the largest adult from each month's collections was also plotted. 
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Figure 5. Comparison of the snout-vent lengths of the largest and the smallest Eury
cea nana collected during a one-year period. 

The finding of very small larvae during every month of the year serves to sup
port the hypothesis that this population breeds in every season of the year. In 
further support of non-seasonal breeding by the species, Figure 6 shows that 
gravid females and females with ova in advanced stages of maturity occur in 
nearly every month of the year. Bogart also observed egg-bearing females and 
very small specimens of Eurycea nana in almost every season (Bogart, 1967). 

The population structure for 3 different periods of the year is presented in 
Figure 7. Four categories, based on specimen maturity and reproductive con
dition, were established to separate the collected individuals into groups for 
comparison of their relative abundances in the various seasons. The June 

through September data were obtained from the analysis of 242 individuals, 
the October through January data from 362 specimens, and the February 
through May data from 203 specimens. The remarkable stability of the popu· 
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. throughout the year is obvious further supporting the hypothesis that ]at1on ' 
there is no definite breeding season. 
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Figure 6. The occurrence of larger ova and small juveniles (less than 12 nun total 
length) during a one-year period. 

Population Density and Range 

The shallow area of Spring Lake along the northern bank is believed to 
constitute the range of the only stabilized population of Eurycea nana. This 
salamander has been found in other parts of Spring Lake and downstream in 
the upper San Marcos River by others (Brown, 1950) and by the writers, but 
it is the opinion of the writers that those individuals sighted represent only 
temporary residents of the areas in question. 

In late summer and early fall, the dense, woolly mats of Lyngbya frequent· 
ty stratify from the substratum to the surface of the water as a result of oxy
gen accumulation among the filaments. Entire mats are occasionally freed and 
float downstream. In this manner, Eurycea nana harbored in the mats could 
be distributed to virtually any part of the lake or river. Such displaced indivi
duals could survive for limited periods of time in their new habitats, but it is 
highly unlikely that permanent populations would be established which could 
breed successfully, withstand flooding, or survive other changes in the physi
cal and chemical conditions of the waters. 

To estimate the population density within the collection area, the average 
number of salamanders per sample quadrat was determined, and this figure 
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b
arren boulders and spring issuance areas were not sampled due to the lack 

as f vegetation. Were the 2.2 and 2.3 salamanders per sample figures (based on. 
~he wet and dry weight vegetation determinations) used in lieu of the 2.6 
figure, a total population estimate of 17 -18 ,000 would be obtained. 

DISCUSSION 

The uniqueness of the habitat of the Eurycea nana population is probably 
responsible for restriction of the species to that locale. The nature of the sub
stratum, the assemblage of vegetaion, the shallow depths, and the chemical 
and physical stability of the waters throughout the year give this limited re
gion of Spring Lake a character unlike that found in any other part of the San 

Marcos River system. 
The sand and gravel, boulder-studded substratum lacks organic detritus 

which would create benthic conditions unfavorable for life and propagation 
of the salamander. No organic decomposition occurs in the area of the numer
ous small springs which clean the bottom of small bits of decaying plant and 
animal matter. The aquatic moss, Leptodictyum riparium, and the filament
ous cyanophycean alga, Lyngbya sp., are found nowhere in the river as abun
dant as they are near these springs. The color and texture of this vegetation 
provides ideal cover, and harbors an abundant food supply for Eurycea nana. 
Cover is a critical factor for the species in view of the abundance of predators. 

The thermal conditions, constant at all times, have likewise proven to be 
ideal for the existence of the species. Eurycea nana has shown a maximum 
oxygen consumption at about 25° C (as opposed to 20° and 30° C compari
sons) (Norris, et al., 1963). In the present study on an occasion when the 
temperature of an aerated aquarium inadvertently reached 30° C the salaman
ders went into convulsions and died. The high density and the remarkable 
stability of the population indicate that the 21-22° C thermal conditions are 

ideal for the species. 
The oxygen content of the waters issuing from springs around which the 

San Marcos Salamander is found is rather low. The temperature-constant wa
ters are only 3040% saturated with oxygen. Eurycea nana adapts to this 
lower oxygen concentration by a considerable expansion of and increased 
blood flow through the gills. These bushy red structures are prominent on the 
individuals when collected, but they show marked reduction, almost to the 
point of apparent resorption, when specimens are kept in well-oxygenated 
water in the laboratory. This occurrence is in agreement with the work of 
Bond (1960) which demonstrated that the volume of blood in the gill fila
ments increases when the concentration of oxygen in the medium is reduced. 

It is not surprising that Eurycea nana should breed throughout the year. 
All conditions, except that of solar radiation, remain constant throughout the 
seasons. Females apparently ready for oviposition of eggs represent 34% of 
the total population at any given time, and juveniles in which the testes or 
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ovaries have not begun to develop represent 45-50% of the total at all times. 
The success and stability of this salamander population is remarkable. Ow. 

ing to the nature and the constancy of the habitat , Eurycea nana breeds the 
year around, maintains a uniform population structure, and has a high popu. 
lation density of as many as 2.6 individuals per 225-cm2 area. It is highly un. 
likely that this only known population of Eurycea rrana should ever be threat. 
ened with extinction by natural phenomena. Only man-made or -instituted 
changes in the habitat could endanger the population. 
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