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TABLE 1. Numbers of prey identified in 31 stomtheir stomach contents identified under a dissecting
microscope.
achs of Pristidactylus volcanensis captured during sumSixty-two individuals were observed at the followmer in El Volcan, central Chile.
ing times of day: six (10%) between 0800-0959 h; 45
(72%) between 1000-1459 h; and 11 (18%) between
No.
Prey
1500-1959 h. The activity of P. volcanensis thus ap-

peared to be unimodal, centered at noon. Perches
used by these same individuals were, in decreasing

5

Insecta

frequency: shaded rock under or close to shrub (83%);

Blattaria (adult)

6

Coleoptera (adult)

1

Tenebrionidae

shaded rock crevice (8%); shaded fallen log (3%); on
low and shaded shrub branch; on open and shaded
ground, and on sunlit rock in the open (2% each).
Based on cover measurements made along the same

Nyctopetus sp. (adult)
Praocis sp. (adult)
Unidentified (larva)
Unidentified (adult)
Scarabaeidae (adult)
Carabidae (adult)
Buprestidae
Ectinogonia buqueti (adult)

transect we determined that the study area had 28%
surface area of the open (unshaded) ground. Thus, it
appears that P. volcanensis prefers shaded areas for
perch sites. This is unlike the two sympatric species

of Liolaemus (L. altissimus and L. nigroviridis), which are

heliophilic in their behavior, selecting sunny substrata for perch sites. In another behavioral diver-

Diptera (adult)
Homoptera

to the approach of predators (humans) by either
standing its ground or making a short, slow move-

Cicadiidae (nymph)
Hymenoptera
Formicidae (adult)
Apidae

2
19
1
1
4
1

1

2

Issidae (adult)

gence from Liolaemus species, P. volcanensis responds

ment away. An open-mouth threat, sometimes accompanied by the release of air in a hissing sound, may
also occur. Similar behaviors are exhibited by P. torquatus (F. Jaksic, pers. obs.).
Cloacal temperatures (x +2 SE) were 26.7 + 3.0 C

3
1

5
1

Bombus sp. (adult)

Lepidoptera
Lasiocampidae (larva)
Noctuidae (larva)
Geometridae (larva)

for six males, and 28.2 + 1.7 C for 14 females. These
temperatures are not statistically different (Student's

1

1
1

Unidentified (larva)
Orthoptera
Gryllidae (adult)
activity temperature of 27.8 +1.2 C for 31 individuals.

1

t test; P > 0.50). Pooling these data with those re-

corded from 11 unsexed individuals renders a mean

2

Arachnida

Pristidactylus volcanensis thus is active at substantially
Aranea (adult)
lower body temperature than are the two sympatric

(adult)
species of Liolaemus, whose mean activity field Scorpionida
temTotal prey
perature is 35 C (Fuentes and Jaksic, 1979). Substrate
temperature (primarily shaded rock surfaces) where
the lizards were captured averaged 27.4 + 1.4 C (n =

4
1

64

28), and air temperature was 27.3 +1.4 C (n = 28).

There were strong positive correlations between
field
remaining
three Chilean species. However, the inactivity temperature of the lizards and both substrate
formation presented herein indicates that these rep-

temperature (r = 0.95; n = 28; P < 0.01; Tb resentatives
= 3.4of+the newly-erected family Polychridae
0.90Ts) and air temperature (r = 0.95; n = 28; P
< to0.01;
appear
differ markedly in physiology and behavior
Tb = 4.5 + 0.86T,). None of the slopes of these
equa-members of the family (Iguanidae)
from sympatric
tions differed significantly from 1.0 (Student's
test;
withtwhich
they were formerly grouped.
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w
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BENJAMIN A. PIERCE AND DAVID K. WOOTEN, Departed with sodium thiosulfate to remove chlorine and
ment of Biology, Baylor University, Waco, Texas 76798cloramines. Twigs and dead grass stalks were placed
7388, USA.

in each box to provide sites for egg deposition. A

A number of recent studies have examined the ef- male salamander was placed with two of the three
females; the third female remained alone. The boxes

fects of low pH conditions on amphibian embryos

and larvae. These studies have demonstrated that somewere then placed in an incubator at 15 C on a 10 h

light: 14 h dark photoperiod. Overnight, all three fe-

amphibians, for example ambystomatids, are quite
male salamanders laid eggs.
sensitive to acidity while others are relatively tolerant
Two hours after the first cleavage (approximately
(Freda, 1986; Pierce, 1987; Freda et al., 1991). In a
seminal paper that stimulated much of the current
work on amphibian acid tolerance, Pough (1976) reported high mortality among Ambystoma maculatum
embryos from temporary ponds with pH less than
6.0. Laboratory studies of embryos collected in the
same area (Ithaca, New York) confirmed the extreme

12 h after egg deposition), we removed eggs from the

twigs and grass stalks and placed them in test solu-

tions. Test solutions consisted of reconstituted soft

water (RSW), which contained 48 mg of NaHCO3, 30
mg of MgSO4, 30 mg of CaSO4 2H2O, and 2 mg of
KCl dissolved in one liter of deionized water (Stephen, 1975). Unaltered RSW has a pH of 7.2-7.8 and
sensitivity of these salamander embryos to acidic conthe pH was adjusted downward by titration with diditions (Pough and Wilson, 1977). Additional studies
lute sulfuric acid. Embryos were tested in RSW pH
have found that A. maculatum from some areas are
7.2-7.8, RSW pH 5.5, RSW pH 5, RSW pH 4.5, RSW
much more tolerant of acidity (Clark and LaZerte, 1987;

pH 4, and RSW pH 3.5. Ten to thirteen eggs were

Blem and Blem, 1989; Portnoy, 1990).
placed in a 400 ml glass beaker containing 300 ml of
Harte and Hoffman (1989) found that A. tigrinum
the test solution. Two replicates of 10-13 eggs from
embryos suffered increased mortality at pH 5.7 and
each of the three females were tested at each pH,
below; they calculated an LCso (condition at which 50
providing six replicates and a total of 58-66 eggs at
percent of the individuals are expected to die) of 5.6
each pH. Prior to use, each beaker was washed with
for embryos of this species. Similarly, Punzo (1983)
soap and water, rinsed with tap water, rinsed twice
examined acid tolerance in embryos of A. texanum
from adults collected in Illinois and observed large
increases in mortality between pH 6 and pH 5. Ad- TABLE 2. Average percent hatching success
ditional studies of acid tolerance in these species have
(? standard error) of Ambystoma texanum embryos exnot been reported and thus the extent of intraspecific
variation is unknown. This note reports tolerance to posed to different pH solutions. Six replicates of 10low pH of A. texanum embryos from central Texas and 13 embryos were tested at each pH; n is the total
compares the acid tolerances obtained with values number of embryos tested; RSW = Reconstituted Soft

reported by Punzo (1983) for embryos of A. texanum Water.

from Illinois.

We collected adult A. texanum using funnel traps

Average %

placed in a single temporary pond in McLennan Treatment n hatching success

County, Texas on 7-8 January 1991. At the time RSW
of
pH 7.2-7.8 64 100.0 ? 0.0
capture we observed numerous spermatophores RSW
in
pH 5.5 58 92.8 ? 0.04
the pond, but no eggs, suggesting that the salamanRSW pH 5.00 64 94.1 ? 0.03
ders had mated prior to capture. Following capture,
RSW pH 4.50 66 97.1 ? 0.02

we transported the salamanders to the laboratory and
RSW pH 4.00 64 3.3 + 0.03
placed them in pond water at approximately 5 C for
RSW pH 3.50 63 0.0 ? 0.0

12-24 h prior to egg deposition.
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