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Fat Body Cycles in a Montane 
Population of Sceloporus grammicus 

ALFREDO ORTEGA, Instituto de Ecología, A.C. Apar- 
tado Postal 18-845, México 11800, D.F. México. 

Many squamate genera exhibit seasonal cycles 
in the amount of lipids stored in the carcass, tail, 
liver and abdominal fat bodies. This fat is energy- 
nch, easy to store and use. Previous studies have 
suggested that lipid storage in abdominal fat bod- 
ies is used for such seasonal activities as hiber- 
nation (Brian et al., 1972; Derickson, 1974) and 
reproduction (Hahn and Tinkle, 1965; Hodden- 
bach, 1966). 

Sceloporus grammicus Wiegmann is a small vivip- 
arous lizard (53-72 mm SVL) distributed through- 
out most of Mexico. The reproductive cycle of in- 
dividual~ from one population of this species in 
Durango, Mexico, has been presented previously 
(Ortega and Barbault, 1984). Males exhibit maxi- 
mal testicular activity from September to Novem- 
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FIG. l.-Annual cycle of the relative weight of the fat body and gonads of S. grammicus bb (circles 
represent the mean and bars the standard deviation). Numbers above the bars are sample sizes. 

ber; so they are fully capable of breeding from 
early November to early December. In females, 
vitellogenesis starts in mid-August and ends at 
the beginning of December. Ovulation takes place 
in December and parturition during mid-May. 
Maximum testicular and ovarian activities occur 
synchronously. Individuals of this population are 
active throughout the year. The seasonal fat body 
cycles of males and females of this population were 
studied by analyzing the probable causes that de- 
termine it, and they are compared with lipid cycles 
in other populations of the same and other species. 

From December 1980 to December 1981, 
monthly collections of 9 to 10 adult S. grammicus 
of each sex were obtained within a 5 km radius 
of the Instituto de Ecología field station at the 
Michilía Biosphere Reserve in the State of Duran- 
go, Mexico (104°07'-104020'W, 23°20'-23"30'N), 
2480 m elevation. 

The habitat is characterized as an Oak-Pine for- 
est, and the area has a mean annual temperature 
range between 17.4"C and 20.7T and receives ap- 
proximately 567 mm of annual precipitation. 

Each monthly collection consisted of 9 or 10 
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adults of each sex and was made within a period 
of 3 to 4 days. The lizards were captured by hand 
and taken to the laboratory station and processed 
within 12 hours. Each lizard was weighed with 
an electric balance with a scale interval of 0.01 g 
and its, snout-vent and tail lengths were mea- 
sured with a vernier with a scale interval of 0.1 
mm. Individuals were killed with nembutal and 
before fixation, gonads and fat bodies were ex- 
tracted for analysis. Fat bodies were weighed with 
an electric balance with an interval scale of 0.001 
g; fat body weights were standardized as a per- 
centage of the total body weight. A one-way anal- 
ysis of variance (ANOVA) followed by a Student- 
Newman-Keuls test (SNK) (Sokal and Rohlf, 1969) 
then were performed to determine significant 
changes in the monthly means of weights ex- 
pressed as percentages. Specimens were fixed in 
a 70% alcohol solution and gonads and fat bodies 
in Bouin's solution. These are kept in the verte- 
brate collection at the Instituto de Ecología in 
Mexico City. 

Fig. 1 illustrates the male fat body and testicular 
cycles during one year (standardized values); one 
can note that there are 9 months in which relative 
fat body weight is low and no statistically signif- 
icant difference exists between them. In contrast, 
relative fat body weights are significantly higher 
during June, July and August (F = 10.08; df = 
11,77; P < 0.01); the relative weight of fat bodies 
reaches a maximum in July. 

A negative correlation exists between fat body 
and testicular cycles in the second half of the year 
(r = -0.841; y = -0.59~ + 4.65; P < 0.5). This is 
observed because starting in August the testes 
begin to increase rapidly, whereas fat proportion 
values begin to decrease. 

The female fat body cycle and its relation with 
reproduction is shown in Fig. 2. An analysis of 
the relative fat body weights indicates that al1 
months are significantly different in relation to 
August (F = 9.47; df = 11,86; P < 0.01). Ovarian 
development is slightly correlated with a de- 
crease in fat body weight (October to January; 
r = -0.55; y = 3 . 1 1 ~  + 15.07; N.S.). 

Female S. grammicus in Michilía exhibit low fat 
reserve values in the abdominal vesicles from 
January to May. During this period gestation takes 
place and also is the dry season. After parturition 
fat body weight increases slowly during June and 
July and steeply in August when it reaches a max- 
imum. During the last months of the year there 
is an abrupt decrease in fat body relative weight 
in spite of high food abundance during this pe- 
riod (Ortega and Hernandez, 1983). This is prob- 
ably due to yolk deposition, as these energy re- 
serves are transferred to the ovary via 
vitellogenesis. 

The data for the female cycle agrees with re- 
ports for other sceloporine species (S. jarrovi, 
Goldberg, 1970; S. poinsetti, Ballinger, 1971). These 
species have small fat bodies until parturition, 
thereafter they start growing, reaching a maxi- 

mum in autumn and decreasing again at the end 
of the season. If we compare the females of this 
population with other females of the same species 
studied at Zoquiapan, state of Mexico, by Guil- 
lette and Casas-Andreu (1981), it is possible to ob- 
serve that although both populations have similar 
fat body cycles, interesting differences exist. The 
first is that the females at Zoquiapan reach a max- 
imum energy reserve leve1 in July and the Mich- 
ilia females in August; this difference is correlat- 
ed with slight variations in the reproductive cycle 
between the two populations (Guillette and Cas- 
as-Andreu, 1980; Ortega and Barbault, 1984). A 
second and more important difference concerns 
the percentages this tissue reaches in relation to 
total corporal weight. At the Michilía reserve, the 
variation in these values oscillates between 0.251 
and 7.396 whereas at Zoquiapan it fluctuates from 
0.02 to 1.7. So the average found at the Michilía 
reserve is greater (2.350) even in December than 
the maximum average found at Zoquiapan. In both 
populations, however, the depletion of female fat 
bodies is associated with ovarian vitellogenesis, 
but this depletion is not complete. This is similar 
to reports for females of other lizard populations 
(Hahn and Tinkle, 1965; Jameson, 1974; Jameson 
and Allison, 1976; Marion and Sexton, 1971; Min- 
nich, 1971; Telford, 1970). 

Males exhibit low fat body values from January 
to May during the dry season. These reserves be- 
gin to increase in June and mainly in July; months 
.with increasing food availability. In spite of high 
food abundance from August to October, fat re- 
serves fa11 abruptly dunng these months and re- 
main low during November and December. This 
could be explained to some degree by the sper- 
matogenic activity of the male gonads from Au- 
gust to November, but it is a well known fact that 
energy requirements are low for sperm produc- 
tion (Blem, 1976). A better explanation would be 
an increase of activity of the males of this popu- 
lation during this period. They become much more 
aggressive and conspicuous dunng this time. They 
have greater home ranges and in November mat- 
ing takes place (Gutiérrez, 1983). There is no doubt 
that during this period they spend much more 
energy trying to establish, increase, patrol and de- 
fend their territories as well as to court and cop- 
ulate with the females. This is similar to that re- 
ported by Guillette and Casas-Andreu (1981) for 
Zoquiapan males. Thus, this increase in energy 
demand as well as the time detracted by these 
activities from food gathering may explain the 
decrease of these values during this period. 

The pattern exhibited by the males at the Mi- 
chilía reserve is similar to that observed in other 
montane viviparous species. For example, the 
males of S. poinsetti have a minimum value of en- 
ergy reserve in April and maximum in July. How- 
ever, slight differences exist in relation to the cycle 
exhibited by the males of this same species at Zo- 
quiapan (Guillette and Casas-Andreu, 1981). These 
individuals have their highest values during June 
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FIG. 2.-Annual cycle of the relative weights of the fat body and gonads of S. grammicus 99. Expla- 
nation as in Fig. 1. 
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with a sharp decline between June and July, and 
a gradual decline after the fa11 and winter months. 
These percentages vary between 0.10 and 0.78, 
whereas they vary in the males from Michilía be- 
tween 0.230 and 6.066 with a minimum in Apnl 
and a maximum in July, and their relative values 
are very low from March to May. In spite of these 
differences, it seems that in both populations, the 
stored lipid in males is not used for testicular re- 
crudescence, but for supporting the noteworthy 
increase in male activity associated with courtship 
and mating. Similar arguments are found in the 
literature for males of other lizard species (Jame- 
son, 1974; Marion, 1970). 

Then, the found differences in the cycles of lip- 
id stored in abdominal vesicles between males and 
females of both populations, are due to the dif- 
ferent synchrony of its reproductive cycles, be- 
cause in the males from Michilía and Zoquiapan 
fat body depletion is correlated with an increase 
in activity associated with mating and territorial 
defense. In females from both populations, lipids 
accumulated in these tissues appear to be trans- 
ferred to the ovarian follicles during vitellogen- 
esis. 

Future study of an intermediate population of 
this species between Michilía and Zoquiapan is 
needed to establish the amplitude and distribu- 
tion of the variation noted in this study and to 
elucidate the parameters that determine it. 
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