TEMPERATURE VARIATION IN NESTS OF
THE AMERICAN ALLIGATOR

Rosert H. CHABRECK

Apstract: Continuously recording thermometers were used to determine the temperature inside
three alligator nests and the air temperature at each nest site. Differences in nest and air temperature

were compared between_vears, Fgg‘oii of the mesting season, and hour of the day. Significant dif-
ferences_were found in practically all comparisons,
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e nest matenal provided excellent insulation for the eggs. Although the mean hourly air tem-
perature fluctuated 9.3 C daily, the mean hourly nest temperature fluctuated only 1.2 C daily.

Nest temperatures averaged 1.4 C warmer than air temperatures. The nests were constructed of

plant material and the mean difference in nest and air temperatures probably resulted from the heat

released with the decomposition of the nest material.

A sTuDY was initiated in 1961 to deter-
mine the temperature of alligator (Alli-
gator mississipiensis) nests and to evaluate
the factors causing variation in nest tem-
perature. The study was conducted on
Rockefeller Wildlife Refuge in southwest-
ern Louisiana, an area supporting one of
the largest alligator populations in the
state. The refuge consists of coastal marsh-
land with an average elevation of .33 m
above mean sea level. Alligator nests

Herpetorocica 29:48-51.° March, 1973

studied were from 5 to 7 km inland from
the Gulf of Mexico in marsh dominated
by marshhay cordgrass (Spartina patens).
The nests were constructed with plants
growing in the immediate vicinity of the
nest site.

MaTERIALS AND METHODS

Nests were instrumented ir; 1961, 1964,
1965, 1967, and 1968, but only data from
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TapLe 1.—Analysis of variance of air and nest
temperature and nest minus air temperature at dif-

TasLE 2.—A comparison of mean air temperature
and mean nest temperature by period and year

ferent time intervals. (°C).
—— Mean square values 1961 1965 1968
" _ s
Variance Ere;%d( teA.i.r tI:ESt tN-A Period Air  Nest Air Nest Air  Nest
source om mp mp emp
Yew (Y) 2 LG 896733 489160 5 320G 200 302 931 281 904
Period (P) 3 529.67" 1213.50" 407.96' 3 2681 27.1 282 326 292 298
TSP 6 59668 35357 169.68 4 975 266 286 317 274 213
Error A 48 103.58 54.11 82.36 : = . . : 5 -
o CH) 23 240067 o599 gues1er Mean 275 276 288 334 265 205
YxH 46 64.94* 1.80 63.22*
Px H 69 33.33 1.20 32.30*
YXPxH 138 3754 194 4038 Resurts
Error B 1104 12.18 156 1319 Statistical analysis of the data on air and
1P <001 nest temperature showed highly significant

the 1961, 1965, and 1968 nests were used.
The 1964 nest was destroyed by raccoons
(Procyon lotor) and the 1967 nest was
flooded early in the nesting season. The
1961 nest was flooded by Hurricane Carla
on 10 September; however, hatching was
in progress at the time of the hurricane.
Hatching was successful in the 1965 and
1968 nests.

The nests monitored were located early
in the nesting season, and a remote thermo-
couple of a continuously recording ther-
mometer was placed in the cavity of each
nest soon after egg deposition. The tem-
perature within each nest cavity and the
air temperature outside each nest were
recorded. The nesting season was sub-
divided into 4 periods for determining tem-
perature variation at different intervals
during incubation. The date of each period
was: period 1 (22 June to 11 July), period
2 (11 July to 1 August), period 3 (1 Au-
gust to 19 August), period 4 (19 August
to 6 September). Within each period, nest
and air temperature values were tabulated
at hourly intervals for five consecutive
days.

The data were tested statistically using
a split plot arrangement of treatments in
a completely randomized design (Snede-
cor, 1956). The main source was a 3 by
4 factorial (3 years X 4 periods) with 5
days per year by period combination. The
subplot factor was hour (24 hourly read-
ings per day).

difference (P < .01) among years, periods
of the nesting season, and hours of the day
(Table 1). Tests on the differences be-
tween nest and air temperature for the
various time intervals were also indicated
as highly significant.

The mean air temperatures recorded at
alligator nests ranged from 27.5 C in 1961 to
28.8 C in 1965 (Table 2), representing only
a 4.3% difference among years. The mean
temperature inside alligator nests showed
greater variation among years than did
air temperature. The temperature inside
the nest monitored in 1961 averaged 27.6 C,
but the nest checked in 1965 averaged
324 C.

During the 4 periods of the nesting sea-
son, the mean air temperature ranged from
27.9-29.3 C (Fig. 1). Temperatures were
highest in period 2, but declined in period
3 and remained about the same in period
4, Mean nest temperatures varied between
periods but followed the same general
trend as mean air temperature. Nest tem-
peratures increased from period 1 to period
2, then gradually declined throughout the
remainder of incubation.

Hourly air temperature readings were
averaged during three nesting seasons and
ranged from 23.8-33.2 C. The mean houtly
nest temperature during the same time
ranged from 29.3-30.5 C (Fig. 2). The
mean hourly air temperature fluctuated
9.3 C over a 24-hr period, but the mean
hourly nest temperature varied only 1.2 C.
Joanen (1969) reported temperature ex-
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Fic. 1—Mean air and nest temperature at alli-
gator nests during different periods of the nesting
season for three separate years. The periods are:
period 1 (22 Jun-11 Jul), period 2 (11 Jul-1
Aug), period 3 (1 Aug-19 Aug), and period 4
(19 Aug—6 Sep).

tremes of 23.2 and 32.7 C within the egg
cavity of alligator nests, and during the
same time interval air temperatures ranged
from 20.441.5 C.

Mean differences between nest and air
temperature for the 4 periods of the nest-
ing season (Fig. 1) indicated only slight
variation among periods, and in most cases
nest temperature was greater than air tem-
perature. Differences between nest and
air temperature varied greatly when con-
sidered on a 24-hr basis. Nest temperature
changed only a few degrees during a day,
but air temperature fluctuated consider-
ably, moving above and below nest tem-
perature over a 24-hr period (Fig. 2). At
0400 hr the mean air temperature was 5.6 C
below the mean nest temperature, but at
1100 hr the mean air temperature was 3.4 C
greater than the mean nest temperature.

Regression analysis was made to deter-
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F1c. 2—Mean hourly air and nest temperature
at alligator nests for three separate nesting seasons
and 20 days per season.

mine the relationship between air tempera-
ture and nest temperature. The coefficient
of determination (r2) was 0.108 indicating
only 10.8% of the variation in nest tem-
perature was accounted for by the re-
gression of nest temperature on air tem-
perature.

Discussion

The nest of the American alligator is
constructed from vegetation and soil col-
Jected adjacent to the nest site. McIlhenny
(1935) described the nest building activity
and stated that the leaves and twigs were
an essential part of the nest, and the heat
later released through decomposition was
essential for incubation. He used maxi-
mum-minimum thermometers to determine
temperatures within an alligator nest and
air temperature outside the nest. He found
nest temperatures considerably above those
recorded during this study. A mean tem-
perature (midpoint between maximum and
minimum) of 33.9 C was reported by Mec-
Ilhenny, whereas the temperature of 3 nests
monitored during this study averaged
29.8 C. ;
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Air temperature appeared to be the main
factor influencing temperature within alli-
gator nests, Mean values were similar;
however, regression analysis indicated that
nest temperature could not be accurately
predicted from air temperature measure-
ments. The nest material proved to be an
excellent insulator, and caused fairly stable
temperatures within the egg cavity. In
most instances, air temperature increased
and decreased with no noticeable effect
on nest temperature. Air temperature was
highly variable, changing rapidly from one
hour to the next (Fig. 2); however, nest
temperature changed slowly and varied
only a few degrees daily. The effects on
nest temperature were delayed by the in-
sulating effect of the nest material; con-
sequently, regression analysis did not show
the true response of nest temperature to
changes in air temperature.

The response of nest temperature to
changes in air temperature is shown in
Fig. 2. Air temperature began rising after
0400 hr, but nest temperature did not rise
until after 0700 hr. The rise in nest tem-
perature began at the time when air tem-
perature rose above the level of nest tem-
perature. Air temperature began declining
after 1100 hr, but nest temperature con-
tinued to rise and did not decline until
after 1700 hr. The decline in nest tem-
perature followed the time when air tem-
perature dropped below the level of nest
temperature.

The difference in nest and air tempera-
ture varied betwcen nests. The nest
checked in 1965 averaged 3.6 C warmer
than air temperaturc, but the temperature
of the 1961 nest averaged only 0.1 C greater
than air temperature ( Table 2). The varia-
tion apparently resulted from differences
in the nature of the nest material. Nests
constructed largely from green plant ma-
terial would have a higher temperature, as
a result of decomposition, than nests having
a higher ratio of partially decomposed vege-
tation or mineral soil. The mean difference
in nest and air temperature appeared to be
a measure of the amount of heat added to
the nest by the decomposition of nest ma-
terial.
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A SECOND SPECIMEN OF THE COLUBRID S\IAKE
BOIGA PHILIPPINA

CuarrLes KrooN

THE colubrid snake Boiga philippina
(Peters) has been recognized since 1867
only from the holotype. Collected in Ylaces
(= Ilocos Province), Northern Luzon,
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Philippine Islands, the type is now in the
Zoologisches Museum, Berlin, East Ger-
many. Since that time two major studies
of the snakes of the Philippine Islands,





