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The diel activity of Podocnemis vogli is characterized by a |

lack of visible activity after dark. Turtles are first scen in the

" water shortly before sunrise and begin basking shortly thereafter.

The basking pattern is bimodal with a peak at 130D nrs., a midday

. low,and an afternoon peak at about 1500 hrs. Caiman crocodilus are

visible throﬁghout the 24 hour period with higher in the water counts
at night. Caiman basking activity is bimodal wiéh'a'morning pegk at
0300 hrs., a ﬁidday loqiapd a secdnd’higher afternbé@ peak at 1600 -
1800 hrs. Podecnemis diel acliviiy appears tc be g0¥erne& by light
but basking seems to be contro]leﬂ in part by sir temperature. Light
appears to control the type of activity that caiman ergage in, but air
| temnerature may have some effect on bask{ng patterns. The results of
the preéent paper are compared to data from other studies and general

agreerent is found.
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Activity Patterns of Venezuelan Caiman

(Caiman crocodilus) and (Podocnemis vogli)

Dale L. Marcellini and Scott J. -Maness

Diel actithy cycles have been described for a npmSer of febti]es
(Bustard, 1968, 1970; Cloudsley-Thompson, 1967; Marcei]ini, 1971).
Thége studies have dealt largely with lizards, but‘some work has been
done onfdie] activity‘ﬁyc1es of aquatic turtles and crocodilians. Cott,
(1961), Cloudsley=Thompscn (1964) and Modha (]968) have reported on the
Zﬁ hour activity cycles of the Nile crocedile and Lang (i976) discussed
tﬁe activity cycle of the American alligator. Turtle diel activity
eyc1es have hegn mgntionéd in numéro;s papers but numerial data is rare.
The activity cycle of the yellow-bellied turf1e has been quantified by
Auth (1975) and some work was dqne by Mo11 and Legler (1971) on the
éasking activity éf Panéhanian Chrysenys scripta. Otrer than the work
6f Moll and Leg]e?, no quantitative- investigations have been done on diz}
éctivity cyc]es'of tropical new world chelonians or crocodilians.

This paper describes the daily activity cyc}e of the specticied

caiman {Caiman crocodilus) and the pond turtle (Podocremis vogli).

Possible environmental determinants for these cycles are discussed and

the preseat work is compared with the results of otheir studies on activity

cycles of crocodilians and turtles. [ ) ‘ .

Methods and Materials

Data Wwere gathercd during February, March and April of ]976 at two
‘ranches in the inland plains (Llamos) of Venezuela; Rancho Pecuario

‘Masagueral in the state of Guarico, and Rancho F1 Frio in the state of

[ ——



Apure. Pondé on these ranches contain'1arge pgpu1ations of caimaﬁs

and turtles. These populations are cﬁncentrated during the dry season
(November thru Aprﬁ]) making accurate censuses possible. Six census
sites were_used; two on Rancho Pecuario Masagueral, and four at Rancho
E] Frio. Three of the six sites were on ponds of a size that allowed L
the enti?e,pond to behEensused. Threé.éites were on large ponds and

| only animals in a speci-fied area were counted. Hourly counts of turtles
and caimans were made from p;edéterminéd census spots at each pond. A
hand counter was used and binoculars aidgd the day counts. ﬁidﬁt cen-
suses vere donerwith head .1amps. Da} and night caiman counts were
relatively easy because the animals are large and their eyes shine whenj
struck by the 1ight of a head lamp. Turtle counts werz2 more difficult {
because of their re1ative1y'sma1} size and lack of eye shine. It was '
fortunate that night turtle counts proved te be of 1ittle imporitance

because few turtles were abroad after dark. The.number of animals in

and out of the water was noted. Individuals with morc than half their |

total length out of the water were counted as basking and visa versa.
In this paper the term basking is synomous with out of the water;
Censuses required about 15 min. to complete and were started on the hour.
Over 200 haqurly countg covered a 24 hour census perioa but, more
data were taken.ffbm 0600 to 2200 hrs. Basking and in’‘water counts for
each hour at eaéh study site were expressed as a percentage of the highest
number of caimans or turtles.censused at that site. Bésking and in water
percentages, for éqch species, were averagéd for each hour and are

graphed in Figs 1 and 2. Averages of less than one per cent were not



included in the graphs.
Air and water temperatures were obtained with a Schulthesis

- thermometer. Air temperatures were taken one meter from the ground - -

in the shade. Temperatures were not recorded for each census hour
at each.site but sufficieﬁt air temperatures were obtained (101) to
construct a “tyﬁica1",24 hour temperature cycle. Water temperaturés
were.takcn apgroximate]y 30 cm. from shore and 5 cm. deep;‘ These
temperatures were also taken.irregu]}r]y (97) but it is felt that
they.giue a'good indication of water témperature variation during the
study period. = . — . 2
| : Results

Air temperatures ranged from 23 - 37 C with a mean of 30 C. A
representative 24 hour air temperature cycle was obtained by averaginé
hourly temperatures taken at the six sites (Fig 1, 2). Water tempera-
tures ranged from 21 - 31 C with a ﬁéan of 26 C. Daily vater tempera-
tures were lowest in the morning and highest iﬁ‘the afternoon, but thé
24 hour variation never egceeded 6 C and was generally less than 3 C.'E

Egggggggi§_!gglj‘act{vity is largely restricted ‘to the daylight
hours with only a few irregular sighfings occuring from 2000 to 0400
hrs. (Fig 1). Podocnemis are first seen in the water before sunrise,;
aﬁd they 1ncreasg in numbers over a six hour period tg a morning peak3
at 1000 hrs. Af about 0700 hrs. some turtles begin to come out of phe
water to bask and at 0800 hrs. an explosive emergence-occurs until a

peak is reached at about 1300 hrs. There appear~ to be a drop in boﬁh

in the water and basking counts at midday. This is followed by the
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higheét counts in both cétegories. Basking activity drops abrubt1y
¥ .
from this afternoon peak to a lack of basking by 1900 hrs. Turtles

are still evident in the water after they have ceased basking but -

- -

these counts also diminish to very low numbers (less than 1% of highest

number censused) by 2000 hrs.

< . o ) - :
Caiman crocadilus are visible throughout the 24 hcur period with

higher counts from 1300 to 0700 hrs. {Fig 2). At 0600 hrs. very few
caiman are basking butlnany;are visibTe in the water. As the numbers

in the water decrease to a low at abqut 1600 hrs. the number basking
increase to a morning high at about 0900 hrs. From this high a decreasg
occurs untf1 a baéking Tow is reached at midday (1300 - 1400 hrs.). A.
second, and more pronounced afternoon basking period feullows this low
with a peak from 1600 to 1800 hrs. At about this time the number of

caimans visible in the water begins ‘to increase rapidlr as the number

basking drops. By 2100 hrs. basking is essentially ovar and fthe number

in the water has peaked. ; b : ;

Turtles in the water didn't exceed 25% of the highest number censﬁsed
while basking turtles appréached 6Q% of the highest number censused."
Basking caiman didn't exceed 36% of the highest number censused while
percentages for caiman in the water were over 90% of the highest numbe}
censused. i i -

Djscussion

Podocnemis diel activity appears to be governed by Tight. Turtles

are not often seen at night, and when they are seen they are only visible
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for a moment. As sunrise approaches the numbers of turtles visible
in the water increases greatly and these numbe;é remain high throughout
the day. As sunset nears turtle sightings decreasc and few are visible
after sunset. Turtle basking, on the other hand, secems to be governed
in part by air temperature. Podocnemis do not come cut of the water in
numbers ‘until ajr temﬁeratures have ‘nearly reached their daytime high§
(Fig 1). But, their retreat to the water begins while air_temperatu}es
are still high. The midﬁay drop in‘basking turtles cou]dlbe ithe résu]t
of gverheaéing. Th{s midht 6150 explain the sudden decreése in basking
after 1500 hrs; while air_temperaturés are still high. Turtles may
overheat in the afternoon and seek the water to cool off but the ongét
of darkness precludes a return to basking.

Caiman are visible throughdut the 24 hcur periéd, but 1light appears
to govern if caiman are visible in the water or basking. Few caimaﬁ
come out of the water before sunrise and few remain out after sunsei.

Air temperature seéﬁs to have little effect.on basking emergence oﬁ.
retreat. Large numbers of caiman are out ]oﬁg before air temperat@res
have risen significantly froh their night time lows and most caimaﬁ refuf
to the water while afternoon air temperatures are still high (Fig ?).
But, high air temperatures and concurrent overheating may be resp@nsib1e
for the reduction in midday basking activities. '
Nater t;mperature variations are slight (6 C maximum) and dognot
appear toleffect the diel activity patterns of caiman or tur£]es.

Overcast skys and strong winds appgared to reduce basking activjty
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of both caimans and turtles, but suffiéient dQEa is not avai]aﬁ]é to
adequately support this statement. The effect of rain was not deteéminéd
because of a lack of rain during the‘étudy period.

~Interspecific interaction; didn't appear to effect the activity
patterns of the caimans and turtles. The animals scéned‘to ignore each’
othérjeven baskiqé together. No instances of caiman predation on turtles
were observed although animals were fn close proximity at ala hours.
7 The d1e1 activity cyc1e determ1nEd for Nile crocodiles (C1ouds]ey—
Tnompfon, 1964 Cott ]96], Modha, 1968) are very similar to Ehgt of

Caiman'crocodilus. The crocodiles spend the night in the water and somie

begin basking befbre sunrise. Basking activity decreases before sunset
and few animals are out after daré Basking activity is bimodal with a
peak from 0800 to 1000 hrs. a m1dday low and anothnr peak from 1600 to
‘1800 hrs.. In Modha's study no crocod11es were out basking at midday but
this was thought to be a result of very high air tempe fatures.

Lang's work with captive juvenile American alligators presents a §
similar pattern.to that described for crocodiles. The alligators begaé
to move out of the water Eefoﬁe sunrise and 611 were out by 0900 hrs.j
In the evening, they move back into the water (1700 to 1800 hrs.). The
midday drop in basking activity vas not qua;tified but it was mentionea..

The percentaqe of the popu]at1on basking at peak hours in Nile 5
crocodiles varles from 40% (Modggggto 70% (Cott, 196]) while peak in the

water percentages are all over 90%. The data for Caiman crocodilus in

the present study agrees fairly well with these results.
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Diel activity patterns for turtles are infrequently reported in.
. 4 ] 3
the literature and data is generally restricted to basking activity.

Chrysemys scripta in Panama (Moll and Legler, 1971) exhibit two bask- ..

ing peaks; one at 1000 hrs. and a second higher peak at 1300 hrs. The
peaks weré separated by a ]6ﬁ at 1100 hrs. Basking Was virtually
nonexistent before sunrise and after sunset, and fev turtles were secn
after dark. Cagle (1950) mgntions that C. scripta are activé through-
out thg day wjth baskiﬁg peaks at midﬁbfning and mid-afternoon.

Above water activity after dark was much-reduced, but Cag]e*did.see
some turtles baSkihg late in the evering. Auth (1975) reported that
Florida C. §Erj£j§_exhibit seasonally different diel activity cycles.
In all cases, turtles were infreqdent1y seen before sun}ise and after
sunset. Thé time of morning emergence to bask varied with the season,

but return to the water was consistently completed by 1800 hrs. In

Septeinber, October and August, turtles emerged in numbers at about the .

same time (0900 hrs.)'but in November morning emergence was delayed

. until 1000 hrs. Basking curves for September, October and HNovember

were essentially unimodal wi th peak numbers being reached later in the | -

day as the season progressed. The August basking curve was bimodal
with a higher morning peak at 1000 hrs., a depression at 1200 hrs. and :
a second much Tower peak at 1400 hrs. Ernst (1976) found that spctted

curtles (Clemmys guttata) in Pennsylvania demonstrated a'sing1e basking

peak with no turtles visible before sunrise or after sunset.

The diel activity pattern of Podocnemis vogli is similar to those
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| visible activity (Auth, 1975; Ernst, 1976; Moll and Legler, 1971).

reported above but differences in time of emergence and retreat and
in midday basking pattern are found. These differences appear to be

related to climatic and seasonal differences. Turtles emerge hten

and retreat earlier in colder climates and during the colder times

of the year. Higday basking is unimodal when weather-is cool and
bimodal when the @eathér is warm. -

Light and temperature have been hentioned as major facté}s coﬁ-'
trolling the diel cycle of Nile crocodiles (Cloudsley-Thompson, 19643
Cott, f96]; Médhaa 1968) with light deiefmining morning emergence and
eveninglrétreat.whi1e air temperaturé controls midday basking. Lang o
(1976) demonstrated that morning emergence to bask and evening retreat-
to the water by juvenile American alligators was cucd by light.

The determinants for 24 hou; activity cycles in turtles have been.f
little studied but some work has been done with determinants for I
basking behavior. It is generally agreed that turtles don't bask and

are generally less conspicuous after dark and that Tigiat controls

Basking activity is apparen{]y con@ro]led by 1ight intensity and air - b
temperature (Auth, 1975; Boyer, 1965).°

The data on determinants for d#el activity cyvcles in crocodi]iansi
and chelonians in the 1iter§ture.agree well with the data in the presenf
paper. It appeaﬁs.that light is important as a regu]aior of the type of
activily that i§ engaged in. In turtles, light determjnes if they are

visible in the water or basking or if they are under water. Crocodilians

are generally visible throughout the 24 hour period but light regulates

»



basking emergence and retreat. Air temperature appears to be important -

in baskﬁng in both turtles and crocodilians. Air temperature seems

to closely confrblubasking in tuﬁtTes; They don't emerge from the -

water until _air temperatures are high and they appear to retreat to
the water. at midday to gool themselves reemerging for another basking
period in the afternoon. Crocodilians seem less dependent on air

temperature then fqrt]es, but - midday bagking patterns appear to be

-

affected by air temperétures.

S
This paper has outlined the dry seascon diel activily cycled for

Venezuelan Caiman crocodilus and Podocnemis vogli. It should be
pointed out that the Llanos environment changes abrupt]y-in the wet
season and that thése changes greatly éffect the turtle and caiman
populations. More work is needed to determine if the diel activity -
cycles of these reptiles differ with‘the season. e p I
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Fig. 1. Twentyfour hour activity cycle for Podocnemis vogli

based on average hourly counts from 6 ponds. The numbers of animals
in and out of the water are expressed as a percentage of the highest

number censused and are compared to average hourly air temperatures.

12
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Fig. 2. Twentyfour hour activity cycle for Caiman crocodilus

-

based on average hourly counts from 6 ponds. The numbers of animals

in and out of the water are expressed as a percentage of the highést

number censused and are compared to average houriy air temperatures.
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