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first meal of fuzzy or hopper mice ca. four weeks after hatching 
and began to go through their first shed cycle within six weeks 
of hatching.
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CAUDATA — SALAMANDERS

EURYCEA RATHBUNI (Texas Blind Salamander). REPRODUC-
TION. Eurycea rathbuni is a federally endangered troglobitic 
salamander endemic exclusively to the Edwards Plateau in Hays 
County, Texas, USA (Petranka 1998. Salamanders of the United 
States and Canada. Smithsonian Institution Press, Washington, 
D.C. 587 pp.). Given its restriction to subterranean environ-
ments, knowledge of their reproductive cycles is limited. Hence, 
breeding patterns for this species have yet to be established. 
However, incidental observations conducted year-round (Long-
ley 1978. Status of Typhlomolge (= Eurycea) rathbuni, the Texas 
blind salamander. Species Report, U.S. Fish and Wildlife Service, 
2:1–45) suggests a continuous breeding season. The purpose of 
this note is to add further information concerning the reproduc-
tive phenology of E. rathbuni.

The U.S. Fish and Wildlife Service San Marcos Aquatic 
Resource Center (SMARC) in San Marcos, Texas, USA is one of the 
few institutions that has managed a successful captive breeding 
program for E. rathbuni, producing 49 clutches of eggs and 
three generations of E. rathbuni between 2008 and 2014. Culture 
successes have also been reported by the Dallas Zoo, whereby 
four successful egg laying events were documented between 
1993 and 1995 (USFWS 1996. San Marcos/Comal/Edwards 
Aquifer Rare, Threatened, and Endangered Species Contingency 
Plan. U.S. Fish and Wildlife Service, Albuquerque, New Mexico. 
38 pp.) and the Cincinnati Zoo, which reported three egg laying 
events between 1979 and 1980 (Maruska 1982. The reproduction 
and husbandry of salamanders in captivity with special 
emphasis on the Texas blind salamander, Typhlomolge rathbuni. 
Proceedings of the 5th Annual Reptile Symposium on Captive 
Propagation and Husbandry, Oklahoma City Zoo, 151–161.). In 
addition, the Audubon Zoo has reported multiple successful egg 
laying events in their captive population of E. rathbuni since 
2004. Yet, despite the success in reproduction experienced in the 
captive population of E. rathbuni at the Audubon Zoo and the 
recurrence of oviposition events at the SMARC, published data on 
E. rathbuni reproduction remains relatively rare. Reliable culture 
records for wild caught salamanders were available and used to 
analyze seven years of continuous oviposition data, from 2008 
through 2014, to determine if seasonal trends in reproduction 
occurred. All organisms used in this analysis were held at the 
SMARC in flow-through aquaculture systems that were supplied 
with well water from the Edward’s Aquifer. The systems were 
maintained under relatively constant water quality conditions 

(mean ± SD), including temperature (21 ± 2°C), pH (7.2 ± 0.3), 
and dissolved oxygen (7.5 ± 0.5 mg/L). No attempt was made 
to manipulate their reproduction by hormone administration. 
Only wild caught E. rathbuni oviposition records were analyzed 
due to inconsistencies in records concerning their offspring.

The annual mean number of wild caught E. rathbuni held in 
captive refugium from 2008 to 2014 was 69 ± 15.2 (mean ± SD; 
range: 45–115). The sex ratio of this population remains unknown 
given that SMARC records do not distinguish sex. A total of 49 
clutches of eggs (annual mean = 7 ± 3.6) and 1137 total eggs (annual 
mean = 162.4 ± 106.2) were laid by this population of salamanders 
over the seven-year time frame. Mean egg production and 
ovipostion events were calculated and separated by astronomical 
season from 2008–2014. Values were then adjusted for respective 
population size during each season by dividing the number of 
eggs produced during that calendar season by half of the number 
of wild caught E. rathbuni in the refugium population, assuming 
a 1:1 sex ratio. More oviposition events occurred during winter 
and spring with an increase in mean egg production (Table 1) and 
mean oviposition events (Table 2) by a factor of two over summer. 
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Table 1. Summary of the number of eggs (N), seasonal mean, stan-
dard deviation (SD), and range of eggs produced per female Eurycea 
rathbuni between 2008 to 2014. The mean, SD, and range have been 
adjusted for population size during each season.

Season N Mean  SD Range

Winter 370 1.3 1.3 0–4.0

Spring 363 1.5 1.4 0.1–4.2

Summer 174 0.7 0.9 0–2.3

Autumn 230 1.0 0.8 0–1.8
    

Table 2. Summary of the number of clutches of eggs (N), seasonal 
mean, standard deviation (SD), and range of 49 Eurycea rathbuni 
oviposition events between 2008 to 2014.

Season N Mean  SD Range

Winter 18 2.6 3.0 0–9

Spring 16 2.3 1.6 1–5

Summer 6 0.9 0.7 0–2

Autumn 9 1.3 1.1 0–3
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However, a single factor ANOVA assessing the variation in the 
number of eggs (which were given a logarithmic transformation 
to meet assumptions of an ANOVA) across the four calendar 
seasons was not significant (F3,24 = 0.223, P = 0.879). Analysis of the 
reproduction records from the captive E. rathbuni population at 
the SMARC suggests a tendency for breeding to increase during 
winter and spring followed by a reduction during summer months. 
Further inquiry of ongoing captive reproduction and additional 
examination of historical data from wild caught individuals that 
include confounding factors, such as spring flows, rain events, 
and drought events may yield a more definitive understanding of 
the presence or lack of a seasonal breeding cycle in E. rathbuni.

The findings and conclusions in this article are those of the 
authors and do not necessarily represent the views of the U.S. Fish 
and Wildlife Service.
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SQUAMATA — SNAKES

CROTALUS LEPIDUS (Banded Rock Rattlesnake) and CROTA-
LUS ATROX (Western Diamond-backed Rattlesnake). FEEDING 
BEHAVIOR. A 60 g Crotalus atrox and a 190 g C. lepidus share 

an educational exhibit at the Environmental Building on White 
Sands Missile Range, New Mexico, USA. The snakes are normally 
removed from the exhibit and separated for feeding. On 20 May 
2022, the C. atrox was removed from the exhibit and fed a 20 g fro-
zen/thawed Mus musculus (House Mouse). Upon returning the 
snake to the enclosure, the C. lepidus became very active, moving 
throughout the enclosure, apparently in search of the food item 
consumed by the C. atrox. The C. lepidus pursued the C. atrox, re-
peatedly biting at the location of the fresh bolus (Fig. 1). The bites 
appeared to be a feeding attempt at the bolus and not an attempt 
to envenomate the C. atrox. Pursuit and biting continued for over 
75 min, resulting in the C. atrox regurgitating the M. musculus. The 
C. lepidus then consumed the regurgitated M. musculus (Fig. 2). 
The C. atrox had no apparent puncture wounds and no detectable 
ill effects from the encounter.
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Fig. 1. Crotalus lepidus biting C. atrox at the location of the food 
bolus.

Fig. 2. Crotalus lepidus consuming the prey item regurgitated by 
the C. atrox.


