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Figure 3.4 Calculated available activity time for desert iguanas in the Palm

Springs, California, arca for an average year. Effects of color change, posturs

changes, lecation in the microenvironment, and body size arc ustrated: g,
50-g adult; &, hawchiing.
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tember in Smyma, Washingron (Fig. 3.12a.4). They could have a long
perind of acrivity durning a midsummer day that seemed more than suffi-
cient 10 permit growth and the production of eggs during the course of
the year for these primarily herbivorous amimals. In midsummer the du-
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Figure 3.12 Comparison of calculated actvity times for S0-g adult (g, o) and
5. harchling (8, d) desert iguanas outside their current geographic range. Ef-
lects of body size, color change, sun onenTaca. angd focanion in the micro-

environment are illustrated.
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Figure 3.14 Desert iguana epg development, time verius temperature
hormone injections or other artificial methods were used 10 induce egg la
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{Much. 1980. Copynghi g 1980, the Ecological Sociery of America).
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TEMPERATURE  GRowThs ¢
DEVELOPMENT
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(inactive) =—— active ——— (inactive)

TIME OF DAY

Fic. 1.—Idealized daily body temperature (T,) profile of a diurnal. heliothermic lizard.
Value of T, is typically high and relatively constant (around T ) during activity because
of thermoregulation. The T, value of active lizards often varies relatively little over the course
of the activity season and among populations living in different environments. However, the
amount of time !i.?_:ﬂ.n_ls can alta.il_: Tﬂﬂiﬁpgds on the thermal environment and therefore
can vary substantially both seasonally and geographically. In addition, T, of inactive lizards
is likely to vary seasonally and geographically.
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Fic. 4 —Model assumptions for daily energy assimilation and allocation toward reproduc-
tion by individual lizards. a, Daily energy assimilation E, {in arbitrary umits of energy) as a2
function of activity time k. Dashed line illustrates the special case where ¢; = 0. b, Amount
of encrgy allocated per day to reproduction, E,, as a function of E,. Above a daily energy
threshold E, {(daily maintenance requircments), a constant fraction fof cach day’s assimilated
energy is allocated to reproduction.
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Fic. 2.—Secasonal variation in potential activity ume of diurnal lizards, as determined
it thermal envizonment 2nd Thetmal physiclogy of the zard, Northem Hemisphere seast
re dlustrated. Unshaded region indicates times when thermal conditions permit activi
haded region indicates peniods of inactivity. Individual lizards may not be active as of
5 the thermal environment permits (see. €.g-. Nagy 1973; Porter et al. ]1973; Simon :
{iddendorf 1976; Rose 1981: Beuchat 1989). a, Elliptical activity season characteristic
1any diurnal temperate-zone lizards. b, Activity pattern often observed in lizards living
eserts or other seasonally hot environments. where high summer lemperatures cause m
ay inactivity (hence bimodal activity; Porter et al. 1973; Grant 1990; Grant and Dunh
990). ¢, Rectangular activity season charactenstic of some lowland tropical lizards (s
o Heatwole et 2l 1969 Porter and Tarmes 1979




ANNUAL SURVIVORSHIP
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'Fic. b, —Relationships between life-history features (published datz from field studies
summarized in Dunkam et al. 1988) and length of activity season (calculated through microcli
mate simulations) for North American populations of the iguanid lizard Sceloporus undula
tus. @, Negative relationship between length of activity season and annual survivzl rate o
adult females, plotted on a logarichmic scale (see eq. [4]) (r = —0.76 for maturallog
transformed data, N = 10, P < .01). b, Positive relationship between annual fecundity (mear
number of eggs per clutch * mean number of clutches per year) and length of activity seasor
(r = 0.55, N = 11, P < .05). c, Positive relationship between total annual egg mass (annua
fecundity »x mean mass per egg) and length of activity season (r = 036, N = 10, P > _1)
d, Positive relationship between length of activity season and residual 1otal annual cgg mass
after correcting for body size (m=zan snout-vent length) of mature females in cach population
(r = 0.82, N = 10, P < .005). Lines show least-squares regressions; P values for correlation
cocfhiciznts reflect one-tailed significance tests of a priori hypotheses based on our model
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Fig. 1A, B. Two hypothetical compensatory adjustments to the
cwpected temperature differences across latitudes. In each graph,
the solid box represents the temperature at the onset of spawning,
A The high-latitude population spawns at a lower temperature,
and the growth rate vs. temperature curve is shifted to the lefi,
The high-latitude population therefore grows faster at low tempera-
tures than does the low-latitude population, but not at higher tem-
peratures. Maximum growth rate is the same but occurs at a differ-
ent temperature. B Both populations spawn at the same tempera-
wre and growth occurs over the same range of temperatures, but
the high-latitude population has a higher capacity for growth
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