F1eLo Boby TEMPERATURES
OF
TROPICAL AND TEMPERATE ZONE SALAMANDERS

MARTIN E. FEDER#*, JAMES F. LYNCH+,
H. BRADLEY SHAFFER*, & DAVID B WAKE¢

# Department of Anatomy and
* Committee on Evolutionary Biology
University of Chicago
+ Chesapeake Bay Center for Environmental Studies
Smithsonian Institution
¢ Museum of Vertebrate Zoology
University of California, Berkeley

SMITHSONIAN
HERPETOLOGICAL INFORMATION
SERVICE
NO. 52

1982



INTRODUCTION

This report presents field body temperatures of salamanders, and
summarizes previous reports of field body temperatures in the
literature. In it we extend and update a similar survey {(Brattstrom,
1963), which has proven invaluable in studies of amphibian
thermobiology.

Table 1 presents temperature records for salamanders. Each record
represents a salamander or series of salamanders measured at the
indicated locality and usually at the same time of day. Also included
when available is information on time of year, locality, -elevation,
and microhabitat. Temperatures without literature references were
taken by us. We measured the temperature of the substrate immediately
adjacent to newly discovered salamanders. Bogert (1952) has shown
that substrate temperatures measured in this manner are generally
equivalent to salamander body temperatures. All temperatures of
tropical ambystomatids are for aguatic salamanders and larvae.

In Table 1 we include only those values from the literature that
were gathered with similar techniques. Reports equating salamander
body temperatures with air temperature or weather bureau records are
not 1included. In most cases we have retained the taxonomic
designation employed by the original source.

Table 2 summarizes annual variation in body temperature that might

be experienced by salamanders in a single population, Because body
temperatures of tropical salamanders vary with elevation (Feder and
Lynch, 1982), we include only species for which winter and summer

records are available at the same elevation. Similarly, we report on
only those temperate species for which winter and summer records are
available for comparable climates.

Table 3 reports maximum and minimum temperatures for each species.
Unlike 1in Table 2, these temperatures often are not for single
populations and may represent extremes of species ranges.

These data are valuable 1in several respects. In designing
experiments, biophysical modelling, calculation of energy budgets,
etc., it is important to know what temperatures an animal normally

experiences in the field. Also, exceptional species that experience
unusual thermal regimes can be identified only when the ‘'normal’
pattern is known. Furthermore, these data are obviously significant
in understanding the ecological and thermal relations of amphibians;
the data form the basis of an analysis of field body temperatures of
salamanders (Feder and Lynch, 1982) with this goal in mind. [values
in Table 1 gathered too late to be incorporated in the above study and
in Tables 2-3 are designated by '***' ]
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Table 3: Minimum and maximum
refers to record for summer:; 'l
Minimum Season Maximum Season
Tropical plethodontids:
11.8 0 11.8 0
20.0 0 22.4 0
11.6 1 19.4 1
09.0 1 19,4 1
12,0 0 14.4 0
20.5 0 20.5 0
10.5 0 16.0 0
16.5 1 16.5 3
17.8 1l 30.0 0
08.0 0 16.0 0
05.5 1 iB.2 0
17.0 1 22,0 0
02.8 1 23.8 0
09.0 1 16.6 0
07.8 0 16.2 0
10.2 1 14.0 1
09.0 1 13.5 0
08.0 1l 13.8 0
17.6 0 21.8 0
18.2 0 18.3 0
09.6 0 09.6 0
11.7 0 16.9 0
10.5 1 15.0 0
12.2 0 14.7 0
06.0 0 10.8 0
08.0 1 14.0 0
07.8 0 17.4 0
19.0 0 19.0 0
03.0 1l 15.8 0
08.0 1 13.0 0
10.6 0 16.0 0]
10.2 0 20.2 0
11.8 0 22,2 0
10.8 0 12.4 0
10.4 0 21.2 0
23.0 0 23.0 0
18.0 0 21.4 0
10.2 0 13.8 0
10.1 0 14,0 0
Tropical ambystomatids:
16.0 1l 29,0 0
14,3 1l 25.0 0
18.0 1 23.0 0
16.0 1 18.0 0
28.0 0 28.0 0
20.0 1 20.0 ol
11.8 0 18.0 0
13.0 1l 30.0 0
15.0 1 15.0 1
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records for sa
refers to rec

Specie

Bolitoglossa

lamander
ord for winter.

s

compacta

Bolitoglossa

dunni

Bolitoglossa

engelhardti

Bolitoglossa

franklini

Bolitoglossa

hartweqi

Bolitoglossa

mexilcanum

Bolitoglossa

morio

Bolitoglossa

nigroflavescens

Bolitoglossa

occidentalis

Bolitoglossa

resplendens

Bolitoglossa

rostrata

Bolitoglossa

rufescens

Bolitoglossa

subpalmata

Chiropterotri

ton bromeliacea

Chiropterotri

ton chiropterus

Chiropterotr:

ton chondrostega

species.

Chiropterotri

ton dimidiata

Chiropterotri

ton multidentata

Lineatriton 1

ineola

Parvimolge townsendi

Pseudoeurycea

altamontana

Pseudoeurycea

bellii

Pseudoeurycea

brunnata

Pseudoeurycea

cochranae

Pseudoeurycea

gadoviil

Pseudoeurycea

qoebell

Pseudoeurycea

leprosa

Pseudoeurycea

nigromaculata

Pseudoeurycea

rex

Pseudoeurycea

"rex-like’

Pseudoeurycea

robertsi

Pseudoeurycea

smithi

Pseudoeurycea

unguidentis

Thorius dubit

us

Thorius naris

ovalis

Thorius penna

tulus

Thorius pulmonaris

Thorius macdougalli

Thorius trogl

odytes

Ambystoma

amblycephalum

Ambystoma

dumerilii

Ambystoma

flavipiperatum

Ambystoma

granulosum

Ambystoma

lermaensis

Ambystoma

mexicanum

Ambystoma

ordlnarium

Ambystoma

rosaceum

Ambystoma

subsalsum

In!‘
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10.5 1 26.0 0 Ambystoma tigrinum

15.034)1 20,5 O Ambystoma 'zacapu'

14.0 0 14.0 0 Rhyacosiredon altimirani

11.0 1 11.0 1 Rhyacosiredon rivularils
Temperate plethodontids:

11.1 0 22.0 0 Aneides aeneus

16.8 0 20.5 0 Aneides ferreus

02.2 1 18.5 0 Aneildes flavipunctatus

14,5 0 14.5 0 Aneldes hardil

02.0 1 19.0 0 Aneides lugqubris

02.2 1 15.8 1 Batrachoseps attenuatus

04.0 1 22.0 0 Batrachoseps pacificus

06.8 1 0755 Eul Batrachoseps nigriventris

08.0 0 08.0 0 Batrachoseps wrighti

01.0 1 22.0 0 Desmognathus fuscus

02.0 1 20,0 O Desmognathus monticola

02.0 1 20.0 0 Desmognathus ochrophaeus

01.0 1 20.0 0 Ensatina eschscholtzili

01.0 1 20.0 @ Eurycea bislineata

08.0 1 22.0 0 Eurycea longlcauda

08.0 1 22.0 0 Eurycea lucifuga

00.0 1 21.0 0 Eurycea multiplicata

26.2 0 26.3 0 Eurycea quadridigitatus

12.0 0 12.0 0 Gyrinophilus palleucus

05.0 0 16.0 0 Gyrinophilus porphyriticus

12.2 1 12.2 0 Hydromantes shastae

-2.,0 1 11.5 0 Hydromantes platycephalus

11.6 0 22.8 0 Plethodon caddoensis

03.0 1 22.0 0 Plethodon cinereus

11.4 0 13,0 0O Plethodon dorsalis

09.2 0 13.0 0 Plethodon dunni

12,2 0 19,55 s Plethodon glutinosis

17.0 0 19.2 0 Plethodon huldae

13.5 0 20.5 0 Plethodon metcalfi

10.5 0 13.0 0 Plethodon neomexicanus

15.2 0 21,4 O Plethodon ouchitae

15.2 0 17.1 0 Plethodon wellera

06.0 0 06.0 0 Plethodon vandykei

09.231: )0 12750 Plethodon vehiculum

22.0 0 22,0 0 Typhlomolge rathbuni
Temperate non-plethodontids:

07.0 1 23,7 1 Ambystoma cingulatum

01.0 1l 22.3 D Ambystoma jeffersonianum

06.0 1l 07.8 1 Ambystoma platineum

04.0 1 19.0 1 Ambystoma talpoldeum

03.4 1 25.0 0 Ambystoma macrodactylum

01.0 1 32.0 0 Ambystoma maculatum

07.0 1l 24,0 0 Ambystoma opacum

02.5 1 04.5 1 Ambystoma texanum

02.0 1 26.5 0 Ambystoma tigrinum

24.0 0 24.0 0 Amphiliuma means

09.8 1 28.0 0 Cryptobranchus alleganiensis

09.2 0 16.2 0 Dicamptodon ensatus

07.8 1 27.8 0 Notophthalmus viridescens




08.0
05.8
13.3
08.0
08.0
04.5
09.0
13.3

OHFPHHOOKH

26.0
09.6
16.0
26.0
26,0
18.4
26.0
18.3

COCOODO0O0O
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Pseudobranchus striatus
Rhyacotriton olympicus
Salamandra salamandra
Siren intermedia

Siren lacertina

Taricha granulosa

- Taricha rivularis

Taricha torosa
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