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Many temperate zone reptiles exhibit discrete an- 
nual reproductive cycles, with reproductive activities 
restricted to the spring and summer months (Fitch, 
1970). Behavioral, histological and physiological as- 
pects of the reproductive cycle have been well studied 
in the European viper Vipera berus (Nilson, 1976, 1980, 
1981; Saint Girons, 1976) and lizard Lacerta vivipara 
(Courty and Dufaure, 1979; Xavier, 1982; Bauwens 
and Verheyen-, 1985). These species, which cohabit 
over extensive parts of their enormous ranges, have 
similar male reproductive cycles. Males of both species 
typically emerge from hibernation about three weeks 
before the females. During this period males exhibit 
intense spermiogenetic activity ("spring spermiogen- 
esis"). Following emergence of the adult females, 
males start mating upon the completion of spermio- 
genesis. Testes volume decreases rapidly after the ter- 
mination of the mating period. Following a resting 
period, a new spermatogenetic cycle starts in June or 
July. Spermatocytogenesis is completed at the onset 
of  the hibernation  period. 

In ïndividual male Vipera berus (Nilson, 1980), and 
several closely related species (Saint Girons, 1980), 
the onset of mating activities coincides with the com- 
pletion of the first annual or spring molt.This "pre- 
n ptial" molting is highly synchronized among in- 
dividuals and has been suggested to be.the event that 
triggers mating activities (Nilson, 1980). 

During a study examining the timing of female 
reproductive activities in a field population of Lacerta 
vivipara (Bauwens and Verheyen, 1985), we noted a 
synchronized spring molting in male lizards at the 
onset of the mating period . Based on these observa- 
tions we hypothesized that, as in V.berus, spring shed- 
ding would coincide with the onset of mating activ- 
ities in individual male L. vivipara. We here report 
and discuss results of a behavioral test of this hy- 
pothesis.   · 

Tests were performed while conducting a mark- 
recapture study in a 62 x 41 m study plot located in 
the national nature reserve "de Kalmthoutse heide" 
(Kalmthout, 51°25'N, 4°25'E, prov. of Antwerp, Bel- 
gium). Lizards were captured by hand, marked in- 
dividually (permanently by toe-clipping, temporarily 
with nail polish) and released after noting identity, 
sex, snout-to-vent and tail length, weight, reproduc- 
tive characteristics and molting status. 

We conducted behavioral  tests to examine sexual 
activities of adult male lizards during the period 5 
April-16 April 1980. An adult male was selected at 
random from the population and placed in an outdoor 
test vivarium (60 x 40 cm). After 5 min, an adult 
female was introduced and the lizards' behavior was 
observed during a 5 min test period from behind a 
blind. After the experiment lizards were released at 
the site of capture. 

Male L. vivipara initiate courtship, without exhib- 
iting preliminary courtship displays, by running to- 
wards a female and attempting to obtain a mouth- 
hold on her flank, neck or tail (see Verbeek, 1972; 
Bauwens et al., 1987, for detailed accounts on mating 
bchavior in this lizard). The role of the female is 
entirely passive during this initiation phase. More- 
over, we have previously evidenced that the release 
of courtship behavior in males is independent of the 
female's reproductive state (Bauwens et al., 1987). The 
behavioral response of the male was scored either as 
"neutra ," in case the female lizard was not courted 



 
TABLE 1. The number of male L. vivipara showing 

"neutral" or "approach" behaviors towards an intro- 
duced female, as a function of the males' molting 
condition. All tests were performed within 3 days 
before or after the shedding date. 

Response of male 

Neutra ! Approach 

A synchronized shedding of males at the start of 
the mating period has also been observed in several 
other species of Lacerta and Podarcis that were main- 
tained in outdoor enclosures (B. Langerwerf, pers. 
comm.). This observation suggests that an association 
between shedding and the onset of male mating ac- 
tivities is widespread in Lacertidae. 

The observations of molting coinciding with the 
onset of sexual behavior in male lizards and snakes 

Pre-molt 17 
Molting 12 
Post-molt 2 

0 (Nilson, 1980; Saint Girons, 1980), and of sloughing 
1 in female snakes at or shortly before egg laying (Mil- 

23 lichamp, 1977; Saint Girons, 1980) suggest that certain 
   endocrine mechanisms affect both reproductive phys- 

iology and ecdysis. Several findings support this hy- 
pothesis. Hormones from the thyroid and pituitary 

within 5 min, or as "approach," when the male ini- 
tiated courtship by running towards and biting the 
female on her flank, neck or tail. When the male 
maintained the mouth-hold and attempted to initiate 
copulation, the lizards were separated and the trial 
was terminated. 

Experimental males were assigned to one of three 
categories, according to their shedding status at the 
day of the trial: 

pre-molt: the lizard's coloration, especially that on 
the belly, is masked by a dull greyish opacity. Dur- 
ing the last 1-2 days prior to molting, the colors 
again become more transparent, but the presence 
of the old epidermal layer above the new one can 
be detected by palpation. 

molting: skin flakes are present on various parts of 
the body. 

post-molt: evidenced by the bright coloration of the 
skin which becomes apparent upon completion of 
shedding, and the loss of paint color marks. 

A total of 55 tests were conducted with 36 individual 
males (23 males tested once, 7 in two molting cate- 
gories, 6 in three shedding classes). As we frequently 
recaptured all males that were used in the trials, their 
shedding dates were known exactly, and the judg- 
ment of their shedding status was unequivocal. Only 
trials performed within 3 days before or after the 
shedding date of a male were considered. This period 
is considerably shorter than the ca. 1month interval 
between successive molts of males . lt is unlikely that 
the males' behavior was affected by the females' shed- 
ding status, as they completed their first annual molt 
during the first half of June (ca. 2 months af ter con- 
ducting the tests). 

Our results (Table 1) evidence a clear-cut associa- 
tion between molting status and mating activities (log- 
likelihood ratio test: G = 54.364, 2 df, P ·:t: 0.001). All 
males that were tested in both pre- and post-molt 
status (N = 10)switched from "neutra!"to "approach" 
behavior following shedding (McNemar test for the 
significance of changes: x2  = 8.100, 1 df, P < 0.005). 
We observed striking qualitative change of the males' 
behavior upon completion of shedding. Pre-molt males 
showed no interest in the female, even at close prox- 
imity (both sexes of ten basked side by side). In con- 
trast, most post-molt males ran  towards and vigor- 
ously pursued the female when she fled, within 30 
sec after her introduction  in the test cage. We con- 
clude that the onset of sexual behavior coincides with 
the completion of the first annual ecdysis in male L. 
vivipara. 

glands are known to affect the shedding cycles in 
reptiles (Millichamp, 1977). It has been shown that 
thyroidectomy decreases or even causes cessation of 
molting in several lizards, including L. vivipara 
(Drzewicki, 1926; Eggert, 1936; Maderson, 1966; Lynn, 
1970). Although the role of thyroid hormones in rep- 
tilian reproduction remains unclear (Duvall et al" 
1982), thyroidectomy has, either directly or indirect- 
ly, some striking effects on gonadal structure and sex- 
ual behavior in male L. vivipara (Eggert, 1937). 

The simultaneity of molting and the onset of sexual 
activities may well serve some biologica! functions. 
In snakes, sloughing facilitates the release of phero- 
mones through the skin, resulting in an increased 
attraction of recently molted females (Kubie et al" 
1978) and males (Andrén, 1982) to conspecific males. 
We speculate that the chemoreceptive detection of 
conspecific male lizards, which has been demonstrat- 
ed in various species (Duvall, 1979; Cooper and Vitt, 
1984a, b), might be enhanced following shedding. 

A second factor that rnight be important is the in- 
crease in brightness of color and pattern in recently 
molted reptiles. In many agamid, iguanid and lacertid 
lizards, the males possess conspicuous pigmentation 
on t.he flanks, head or throat . These color markings 
are involved in sex recognition (Kramer, 1937; Kitz- 
ler, 1941; Ferguson,  1966) and in female choice of 
males (Crews, 1975;Sigmund, 1983). Although sexual 
dichrornatism is rather inconspicuous in L. vivipara, 
color pattern has been shown to be functional in sex 
recognition by males (Bauwens et al., 1987). We sug- 
gest that the increased brightness  of the coloration 
upon shedding might accen tuate some features of the 
male color pa ttern and hence the distinction between 
ma le and female coloration . This might facilitate the 
recognition of potential partners by mate-searching 
males. 
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