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Table 3. Measurements and weights of newborn juveniles of Phymaturus cf. palluma.

Juvenile Dateof SVL TL Weight Breeder Annotations
# birth [mm] [mm] [g]
1 21.03.1993 40 32 n/a TE SMF 81867; large yolk sac, not viable
2 20.03.2001 40 41 3.5 HW
3 20.03.2001 43 44 3.5 HW
4 20.03.2001 38 40 4.0 HW
5 20.03.2001 42 44 4.0 HW
6 06.04.2001 40 41 4.0 TE
7 06.04.2001 44 43 3.0 TE SMF 83678; perished on 28.06.2001
8 06.04.2001 38 40 3.5 TE SMF 83677; with remains of umbilical cord; perished on 18.08.2001
9 06.04.2001 46 40 3.5 TE
10 14.04.2003 45 43 6.0  vaN DEN HEUVEL SMF 82557; female died of birthing complications; juvenile dead
11 09.12.2004 46 40 4.0 TE with remains of umbilical cord
12 09.12.2004 45 40 4.0 TE
13 09.12.2004 40 41 4.0 TE with remains of yolk sac
14 presumably 46 42 4.0 TE not in a terrarium
29.01.2005

to turn her around. Failing to achieve this, he eventually
started dragging her through the terrarium while she was
still on her back. The female then suddenly righted itself
and tried to run away. The male pursued her, managed to
place a holding bite on her neck, and initiated copulation.
The latter took about five minutes. White deposits were
noted on the back of the females after all witnessed mat-
ing events.

In the collection of TE, female #6 (Tab. 1) presented her-
self as particularly voracious from early October 2004 and
rapidly gained in body volume (Fig. 4). She was further-
more notable for selecting a hiding place under a piece of
bark that was within the range of a spotlight. All this hint-
ed at a possible instance of gravidity. This female stopped
leaving her shelter spot altogether from the beginning of
November and ceased feeding while her girth continued to

Figure 3. Mating in Phymaturus cf. palluma in a terrarium. Photo
by T. EISENBERG.
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increase. The birthing process then commenced with the
appearance of the first young on 9. December 2004 around
12.00 h, followed by another two siblings at intervals of
some 15 minutes (Fig. 5 A, B). None of the newborns were
enveloped in intact membranes, as had been the case in
the 1993 birth mentioned above. Two neonates still had re-
mains of the umbilical cord attached, and one was noted
for having a lentil-sized yolk sac, though. All births were
preceded by heavy contractions visible in the female’s belly
region while she had positioned her hind legs at a slight
angle, whereas the actual extrusion of a baby only took a
few seconds. All neonates appeared very lively right after
birth (Fig. 5 C). They were collected from the terrarium
and housed separately on a substrate of moist cellulose af-
ter the remains of the umbilical cords had fallen off and the
navel had been treated with iodine. A few hours later, they

Figure 4. A female Phymaturus cf. palluma with a body cavity
tautly filled with three embryos towards the end of the gestation
period. Photo by T. EISENBERG.
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were transferred to a nursery terrarium. Measurements
and weights of these juveniles are summarised in Table 3.

As for her part, the female weighed a mere 22 g after
having given birth and showed heavily sunken flanks. She
was very lively, however, and seen feeding and drinking
for the first time the next day. The male, which had hardly
shown himself over the past few days, reappeared imme-
diately after the births and tried to court the female by as-
suming a bright light yellow colouration, but was kept at
bay by the female biting after it.

Female #5 was likewise hardly ever seen in December
of 2004 and January of 2005. On 29. January 2005, a newly
born juvenile was discovered. It was impossible to forensi-
cally reconstruct whether this litter originally comprised
more neonates.

The juveniles born in 2001 were housed in terraria that
were outfitted and decorated like those for the adults. They
preferably sheltered in the cavities of unfired hollow bricks
where humidity levels were constantly elevated, and read-
ily commenced feeding on plant matter after they had
lived off the remains of their yolk sacs for the first three
days (Fig. 6). The juveniles proved sensitive to particularly
high temperatures in summer and were for the first time
overwintered for two months together with the adults in
a refrigerator at an age of seven months. The young born
in 2004/2005 moulted for the first time at an age of two
and a half months. Compared to adult specimens, the tail
length of juveniles is marginally shorter than the snout-
vent length (Tables 1, 4, 5). Data on their average growth
and weights are given in Tables 4 and 5. The sexes of the
juveniles could be identified when they had reached an age
of fourteen months on the basis of male specimens exhibit-
ing up to twelve conspicuous preanal pores.

Births from imported gravid females were so far exclu-
sive to the period February through April, corresponding
to late summer in this lizard’s country of origin. That these
dates of birth contradict the findings of HABIT & ORTIZ
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Figure 5. Birthing event in Phymaturus cf. palluma: (A) Extru-  Figure 6. Juveniles of Phymaturus cf. palluma feeding on a dan-
sion phase of birth; (B) newly born juvenile with remains of the  delion flower. Photo by T. EISENBERG.

umbilical cord; (C) mother specimen with two freshly despatched

neonates. Photo by T. EISENBERG.
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Table 4. Average growth in juvenile Alpine chuckwallas in the care of HW during 2001 (mean + standard deviation [n = 4]).

Weighed on day of life 1. 60. 90. 120. 150. 180. 240. 365.

SVL [mm] 40.8+22 53.0+24 620+47 605+42 620+48 625+50 620+36 71.8+8.0
TL [mm)] 423+21 528+38 598+61 580+77 61.0+67 625+50 63.0+7.7 70.8+12.2
weight [g] 375+03 7.0x0.38 75+ 1.0 80+1.6 8.0+1.6 93+22 9.0£2.0 150+35

Table 5. Average growth in juvenile Alpine chuckwallas in the care of TE during 2001 and 2004 (mean * standard deviation);

M = male, F = female.

Juveniles in ~ Weighed on 06.04.2001 28.06.2001 15.08.2001 28.10.2001 09.06.2002
2001 Number of n=2
specimens n=4 n=1 n=3 n=2 M ¢
SVL [mm] 42 +3.7 47+ 0 49.7 £2.5 54+ 1.4 72 65
TL [mm] 41+ 14 42+0 483 %29 52.5+3.5 72 65
weight [g] 3504 n/a n/a 7.0+ 14 15 12
Juveniles in ~ Weighed on 09.12.2004 09.01.2005 09.02.2005 23.04.2005 10.07.2005
2004 Number of n=3 n=3 n=3 n=3 n=3
specimens
SVL [mm] 43.7 £3.2 46.0 £ 1.7 473 £2.5 52.7£0.6 64.0 + 1.0
TL [mm] 40.3 £ 0.6 437+ 1.5 47.0+ 4.4 483+ 0.6 60.7 + 4.0
weight [g] 40£0 45%09 48+1.0 58+03 9.7+ 0.6

(1996) could be based on macro- and/or microclimatic cir-
cumstances (population-specific differences) and/or tem-
poral factors (HABIT & ORTIZ based their results on ob-
servations made during a single year with nothing being
known about this specific year’s weather conditions), and/
or even influences arising from the conditions their speci-
mens were exposed to during transport. Some of our Al-
pine chuckwallas were transported for nearly three weeks
before they eventually arrived in our terraria. During this
period they were unable to actively thermoregulate, which
could have temporarily slowed embryonic development.
On the other hand, mating events in specimens that were
overwintered here were recorded right after hibernation
(in contrast to the findings by HABIT & ORrTIZ l.c.) as well
as in summer. In the wild, the gestation period of P. cf. pal-
luma would extend over two activity periods separated by a
hibernation interval and span some twelve months (HABIT
& ORTIZ 1996). Young would then be born three to two
months prior to the next hibernation interval. Be that as
it may, the mean ground temperature is too low for the in-
cubation of eggs, at least in parts of the distribution range,
for which reason Alpine chuckwallas - like some syntopic
species of Liolaemus — have resorted to a vivioviparous re-
productive strategy. The births in our winter (December
2004 and January 2005) might be a consequence of our
not having adhered to timely overwintering the respec-
tive females so that the embryos were not forced to insert
the diapause that is obligatory in nature. It demonstrated,
however, that a shortened gestation period as a result of
omitting such a period of dormancy has no negative effects
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on the embryonic development. An argument supporting
that the switch-over to the annual cycle of the Northern
Hemisphere of our wild-caught specimens might not yet
have been completed at the time is provided by the fact that
mating events were witnessed right after the first hiberna-
tion period, whereas HABIT & ORTIZ (1996) noted these
only in high summer in the wild.

Some of the described observations show certain analo-
gies to the Old World genus Uromastyx from which the
presence of “markings” in the shape of urate deposits on
the dorsum of mated females is also known (T. WiLMms,
pers. comm.), as is the evasive response to mating attempts
by unreceptive females turning on their back (WiLms
2001). BAUR & MonTaNUCcI (1998) documented a copu-
lation event with the female being in a dorsal position in
Phrynosoma coronatum.

As far as the number of neonates in a litter is concerned,
P. palluma is known to give birth to between three and
five young (CE1 1986). The birthing events in 2001 and
2004 showed that the involved females of our P. cf. pal-
luma were at their maximum physical carrying capacity
with three foetuses in two, and four in one instance, re-
spectively. The total mass of newborns, excluding amni-
otic fluids and membranes, corresponded to 35 and 45%
of the maternal weight, respectively. Owing to the facts
that sizes and weights of juveniles born so far in our care
were very similar (Tab. 3), and the weight of female #6 after
birth already fell within the range of a cachexic specimen
(Tab. 1), it is difficult to believe that a litter could possi-
bly comprise more than four neonates. Our data thus con-
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