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A considerable body of work has examined patterns of reptile behavior and activity in
association with thermoregulation, including studies on crocodilians (Cott, 1961;
Cloudsley-Thompson, 1964; Modha, 1968; Johnson et al., 1976; Smith, 1979). Due to
the large size and resulting thermal inertia of most crocodilians (Spotila et al., 1972;
Terpin et al., 1979), behavioral patterns of thermoregulation are assumed to be distinc-
tive from those of other reptiles (Lang, 1987). Thermoregulatory strategies may also
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differ between temperate and subtropical heat secking species (e.g., Alligator mississip

piensis), and more tropical species (Lang, 1987). These differences may be reflected in
patterns of land-water movements, with crocodilians under high ambient temperature
conditions utilizing heat sinks to keep body temperatures from exceeding preferred
levels, However, relatively little quantitative information exists regarding the pattern of
land-water movements of wild crocodilians, particularly for tropical species.

The seasonal concentration of large numbers of spectacled caiman, Caiman erocadilus,
into lagoons in the Venezuelan llanos habitat provides an ideal opportunity to examine
diel variation in dry season activity (approximately December to Aprill and movement
patterns, Previous examinations of caiman basking cycle have been conducted by Staton
and Dixon (1975), Marcellini (1979) and Ayarzagiiena (1983). Some evidence exists
indicating that spectacled caiman do avoid high temperatures (Lang 1987), but these
observations have not been putinto the context of daily activity patterns. ‘The objectives
of this study were to quantify diurnal patterns of caiman land-water movement and
estimate the proportion of the population engaged in principal activity categories
throughout the day.

Diurnal behavior was studied at one lagoon (18 m x 71 m) on Fundo Pecuuario
Masaguaral, a cattle ranch located in the central Venezuclan llanos (3°33" N, 67°37
Wi, All observations were made during the annual dry season when reduced water
availability concentrated large numbers of animals into o small number of lagoons
(Staton and Dixon, 1975), Observations were made during continuous 12 hr periods
(06.00-18.00 h) from a vehicle 30 m from the lagoon. The vehicle was parked adjacent
to the lagoon approximately one-hall hour prior 1o beginning observations, alter an
initial period caiman ignored the vehicle and would even haul out and bask next to it. At
15-min intervals all visible caiman were counted and classified in one of three catego-
ries:
shallow water adjucent to the she
underwater was caleulated by subtracting the total number of caiman visible from the

(at the surface), or on the edge (caiman resting in

basking {on land), in the w.

w partially hanled out), The number of cair

maximum total count made (usnally during the 06.00 I count), Air temperature (Omega
871 hand-held digital thermometer) was recorded hourly. Air and water (5 em below the
surlaee) temperates were recorded randomly ata variety of water hodies throughout the
ranch as part of a caiman radio-telemetry study (Thorbjarnarson, 1991).

Diurnal observations were made on six days (5 Jan, 16 Feb, 23 Mar, 2 May 1986, 18
Jan 1987, and 18 Dec 1988), The weather was sunny or partly cloudy on all days. Mean
ambient temperature increased durving the course of the dry season from January
(29.39C) through March (31.4°C), then dropped slightly in May (30.87C all tempera-
tures for 1986). Overcast weather was only experienced from 12.00-14.00 h on 18 Jan
1987, and from 06.00-00.15 h on 2 May 1986. A bricf drizele fell at 08.32 h on this

I'a) and water (Tw) temperature variation [ollowed a predictable

latter date. Daily air 0
pattern with Ta>Tw in the morning (08.00-12.00 h) and T'w>Ta in the aficrnoon (fig.
1}

The overall pattern of basking was bimodal, with peaks in the morning (10.00h) and
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Figure 1. Mean uir (open inverted triangles, 0 = 589) and water temperature at 3 e depth (filled cireles, n =
GLH variation hetween 07,00 and 10,00 I in random water bodies on Fundo Pecuario Musaguaral,

alternoon (17.00h; fig, 2). However, a strong morning basking peak was only evident on
one ol the six days (5 Jan 1986)
10% 10 >40% of the pop

Alternoon basking peaks were variable, ranging from
tion. The mean prope

; ion of the population observed
basking declined from the early dry season (December-
(March-May: fig. 3. Typically, a small number o

wary) to the late dry season

man emerged to bask during the
morning: few would remain out of the water during the middle of the day (12.00-14.00
hi. At this time there were a peak in “edge™ :
partially hauled out on shore (g, 4).

animals, basking in shallow water, or

Most caiman spent a considerable amount of time submerged underwater {fig. 4), but
during the carly morning hours most were Noating or swimming at the surfuce of the
water, Caiman were more active during (he e

y morning hours when the majority of
bellows and agonistic encounters occurred; this was characteristic of caiman throughout
the ranch (Staton and Dixon, 1975; Tharbjurmarson, 1991). During (he mid-day hours,
over hall the eaiman are submerged (fig. 4) and apparently inactive,

Among erocodilians, movements between the water and lund have long been associ-
ated with thermaoregulatory behavior (Cotr, 1961; Modha, 1968), with emergence onto
lund during the day assumed 10 be a typical reptilian he

t secking behavior, However,
Lang (1987) has noted that while this may be true of species that inhabit subtropical or
temperatare habitats ie.g., Alligator mississippiensis), and tropical species under some
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Figure 2. Percent of the caiman populatio
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Figure 3. Mean percent of the population observed basking on land during the dry season for cach of the six
days, as a functon of month (DecsJan: carly dry season, May: late dry season),
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circumstances, heat avoidance behavior may be characteristic of tropical species whe:l-c
ambient air and water temperatures are normally within or exceed the prcfcx:rcd bos dy
temperature range. Lang (1987) pointed out that in certain areas, C. po-m:?s will remam]
in the water most of the day and emerge onto land in the cvening. E‘slxmalar. nocéurnn
emergences were reported by Lang (1987) for several other ’pcmc:' including aiman
erocodilus. In this study, morning basking was typical of only about 5% .ofthc population
on five of the six days. A peak of approximately 10% r:al' .thc population was obacrl:cd
basking in shallow water in the early afternoon. Uombunrtglcdgc and on {a}nd bas [ng
individuals, only approximately 15% of the population exhibited thermophilic bchavm‘;
prior to 14,00 h, Lang {1979) noted a thermophilic response am-ung recently 1:':
alligators, The one morning with a large busking pc%k (> 30%) was in _]:muary.dw ‘en
feeding activity is greatest for this population {'Tho::b]amﬂ\rsnn, 195{3); -hnwcvcr u::mg
the other January observation small numbers of caiman wcrc.baskmg.m the mnrnmg‘f
The number of caiman basking during the morning hours declined during the course of
the dry season and may reflect & decline in preferred body temperatures (due 10
- ing), or higher ambient temperatures. :
dc;:e:::fh[:::allgu);: lagogns caiman were frequently observed during the dn.y resting on
the bottom, occasionally lifting their heads to breath, This was als? seen in T.I:c.arudy
lagoon, but due to its depth (1.5-1.8 m), required that thu_cniman swim to the lurlaccltn
breath. The large percentage of animals submerged during fhc day may ref]r(:'l a\-mld-
ance of high ambient temperatures (Smith, 1979), or avoidance of agonistic social
interactions caused by the high density conditions in the dry season .lagonns. Other
plausible reasons for submergence are subsurface foraging, and avoidance of wave
action which interferes with breathing and vision. In very shallow lagoons, subme rlgrnr('
by itself may not be an cffective heat avoidance behavior, but n*lmy be accompanied by
burial in bottom sediments (Thorbjarnarson, personal observation). '
During the afternoon, use of shallow, unvegetated water around the edge of the
lagoon as a heat sink may not be feasible because water temperatures may‘l-xrm.-:l
preferred levels. Diefenbach (1975) reported the preferred .lcmperalurrs of juvenile
caiman ranged from 29.9°C to 34.8°C, but Lang (1987) indlcatf'd that becausc these
were heating trial, the values represent upper limits to voluntarily selected t:u‘dy tem-
peratures. Afternoon surface water temperatures would frequently exceed 32°C. ."\rlt'l‘-
noon emergence onto land took place after shallow water temperatures chc"'"‘:"l
temperature, suggesting that caiman may be trying to lower bodg:' tempcrulur.ﬂ‘ Im
interpretation is supported by the fact that caiman would remain on Shn.rc. into 1 |"4,
evening and well into the night when clear skies and low relative humidity wolls
facilitate radiative heat loss. During nocturnal counts of caiman on the same rm‘-u'h in
the dry scason, over one-third of the caiman were seen on shore at :or:‘u: bodies of water
(Thorbjarnarson, unpublished data). Nocturnal counts (conducted prior to 2‘3.UU h‘ fm
the Capanaparo River in southern Apure state found 22.6% of-ob.scrvcd calman‘\\.( "
on shore (Thorbjarnarson and G. Herndndez, unpubl. data). Similar pau:rn‘s Ol'r“ llll—l
perature regulation have been reported for C. porosus (Lang, 1987) and C. nilafics
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(Loveridge, 1984). A similar late afternoon and evening peak in numbers of caiman on
shore was noted by Staton and Dixon (1975). Marcellini (1979) and Ayarzagiiena

(1983), although the latter two authors observed few animals out of the water after 20.00
h.
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