An Ecological Study of Caiman crocodilus erocodilus
Inhabiting Savanna Lagoons in the Venezuelan Guayana
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Summary. Mark and recapture studies were carried out for three and a
half years on a population of Caiman ¢. crocodilus inhabiting a savanna
lugoon system in the Venezuelun Guayana. Sub-adult and adult caimans
migrated from permanent lagoon refuges to temporary lagoons during the
wel season. A distinct homing response by artificially displaced caimans
wus observed.

The wet scason was the most significant time ol the yeur for both leeding
and growth. It was estimated that caimans take 6 years to reach a size
of 97 ¢m, Thereafler the growth rate was variable, During a dry year there
was little growth, but during a wet year a large caiman could increase
in length by up to 10 ¢m.

During the first 18 months of life, young caimans remained near the
nest site. Older caimans dispersed and competed for territories which resulted
ina high incidence of dumage. particularly to the tails. as a result of intraspe-
cific fighting.

Introduction

This study was undertaken in order to put into perspective seasonal studies
ol the hematology and hemostatic mechanisms of Caiman crocodilus, being
performed at the IVIC field laboratory in El Manteco, Estado Bolivar, Vene-
zuela. Most ol the work was completed between 1974 and 1976, with further
observations in 1977,

Methods

Cuimans of less than 1.2 m totl length were caplured by hand, und larger specimens with
noose. Within 12 h ufter capture individuuls were sexed. meusured and weighed, Snout-vent
lengths to the posterior edge of the cloaca and total lengths were recorded to the nearest 0.5 em.
Weights were to the nearest | gm for hitchlings, to the nearest § gm for medium sized caimans
und to the nearest 100 gm for large specimens. Caimans were marked by clipping the venteal
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Fig. 1. Scars on ventral caudal scales of 4 cuiman,
10 months afier being marked

calmun 10 months after having first been marked. Such maurks

caudal scales, Figure | shows a
persisted for at least 26 months, but generally were remade ufter n year. Sear tissue formed within
a month, and there was never any evidence of infection.

Stomach contents were analysed of caimans captured in lagoons similar 10 those where the
mark and recapture studies were being made.

Mupping of the Mapurite lugoan system was performed using o compass and a jeep. Subse-
quently in June 1975 aerial photographs of the area were tuken.

Daily maximum and mi air T % were ded in gallery forest 10km to
the cast of El Munteco. Daily rainfull was recorded in the town of EI Manteco where the IVIC
luboratory is situated. In order to follow the rate and the extent to which lngoons were filling
up or drying out, an arbitrary zero datum was set in lugoon ‘B on the 26th May 1974, Changes
in depth of this lagoon were periodically recorded.

Study Site

To the north and the east of EI Manteco is the Yuruari savanna. The Rio
Yuruari drains into the Esequibo river in Guiana, and not into the Orinoco
as do the other main rivers in the Bolivar State, Figure 2 shows the Muapurite
lagoon system. The vegetation is closed savanna dominated by chaparro trees
(Curatelle americana) and Manteco (rees (Byrsonina crassifolia). The land 1o
the west of the perimeter fence of the ranch, *Huto Melendri’, belongs to
the town and supports a few small homesteads. To the east of the fence there
has been some clearing of chaparros and the vegetation is more open, Druinage
is to the northeast. The lagoon system lies in a natural valley and for some
2 km in any direction no similar lagoon systems occur. [t is thus considered
a *closed’ system. In the area are four permanent lagoons. Lagoons ‘B” and
“E* are natural, whereas lagoons ‘G’ and ‘H' were artificially formed some
40 years ago by damming the castern parts. There are nine temporary lagoons
(A.C,D.F, 1.J.K, L, and M), and a ditch (N). The horizontal lined areas
indicate the extent to which the lagoons had dried out in June 1975. At this

—
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Fig. 2. The Muapurite lagoon system

time the total area of water in the four permaunent lagoons was 2.28 ha. At
the height of the rainy season the total area of all the lagoons was 23.32 ha
Full temporary lugoons had a maximum depth of about | m, and pt.‘rmancn{
Iagomlls were about 3 m deep at the deepest part. According to Ewell and
Madriz (1968) the El Manteco area may be classified as dry tropical woodland
(bosque seco tropical). The annual rainfall for this life-zone is between 1000
and 1800 mm. Between 1958 and 1972 the mean annual rain-fall was 1409 mm
at El Munle_co. During the 3 years of study, rainfall in El Manteco was
much less being 630, 990, and 1200 mm for 1974, 1975, and 1976 respectively
All the permanent lagoons were extensively covered with cyperaceous vcgr:unio:;
which did not permit night-time censuses 1o be carried out.

Results
Mark and Recapiure Studies

Hclwccn May 1974 and September 1976 a total of 73 captures were made
in tlemporary lagoons and 116 in permanent lagoons. Figure 3 shows the numbers
of caimuns captured monthly in permanent and temporary lagoons during lhi;
pcrmd._ l}lc weekly rainfull, the level of lagoon 'B’, and the mean muximun;
and minimum air temperatures, There are (wo main seasons: a dry season
from January to June and a wet season from July to December. (‘uim.uns
were most [requently captured in temporary lagoons during the wel season
months, The expected dry season did not occur in 1976 and the temporary
lagoons remained full. During this period, however, very few caimuns were
encountered in temporary lagoons. During the wet Season caimans were en-
countered ut the edges of the lagoons, whereas during the dry season they
were congregated ir_l the centres of the permanent lagoons, hiding under the
cyperaceous vegelation.
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Fig. 4. Growth curve of Calman crecodiluy, Growth in caimans older than 6 years varies from
year 1o year

Table 1. Numbers of first captures and

alaiibadulin "
recaptures (in parenthesis) in lagoons Lagoon A U !
of the Mupurite system e - 5
‘B 2 -
‘g (2) -
D 6 (3 -
B 9410 1 (1
‘P 15 24) -
‘G’ 24 (14) 32 .@n
‘H' (9 2
e 4
b 1302
‘K 5 (h
0w
M 4
‘N’ 312
Total K8 (78) 45 (3D
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Table 2. Homing by [ifieen displaced Table 3. Independent migrations by twenty

caimuns 4 caimans
From To Number From To Number
e ‘B 5 ‘G ‘P 5
‘ar ‘D’ 1 "B g 2
G ! 1 Gt Nt ¥
a4 i Ry 1 ‘g’ 8 2
‘g’ i 1 Gt e |
‘ar ‘M’ | ar ‘o |
Gl W | ‘B* 2 k!
‘Gt 3 3 It ‘B! 2
o' i< 1 e S0 1
“* ?C! 1
Total 15 o M* 1
Total 20

Within the Mapurite system a total of 49 males, 39 females, und 45 hatchlings
were caught. Table | summarizes the numbers of first captures and subsequent
recuptures in each lagoon. No caiman were ever caught or even seen in lagoons
‘A" and "L'. Hatchlings were only found in permanent lagoons "E’, *G", and
*H". Hatchlings were always released at the site where they had been captured.

In order to study homing, some marked caimans were displaced to another
lagoon. On three occasions caimans displaced from ‘E’ to 'G" were recaptured
in G’ On fifteen occasions displaced caimans were recaptured in the lagoon
in which they had originally been captured. Table 2 indicates the lagoons to
which they had been displaced an the lagoon to which they had homed. There
was homing on 83% of occasions. An example of such homing is provided
by caiman *115", This caiman was first captured on the 28th February 1976
in lagoon “M". It was released the following day in lagoon *G*, On the 16th
March 1976, which was the first rainy night since the caiman was first captured,
*115" was caught in the savanna between lagoons *G" and "E'. It was released
immediately. Ten days later it was recaptured in lagoon ‘M. Thus, caiman
*115" had homed a totul distunce of 2.4 km.

On 31 occasions hatchlings, and on 40 occasions larger caimans were recap-
tured in the lagoon in which they had been captured and subsequently released
into. On 20 occasions, however, larger caimans were found to have migrated
to another lagoon. Table 3 summarizes these changes of lagoon. Such migrations
were essentially short term migrations from a dry season refuge in a permanent
lagoon to a rainy season territory in a temporary lagoon. General observations
indicated that migrations to the larger and deeper temporary lagoons, such
as tEYL 1 UKL and M-S could last for the whole of the rainy season, whereas
migrations to shallower lagoons such as *C*, *D", and ‘1" were accomplished
within one night, Caimans migrated at night and invariably preferred cloudy
riny nights to moonlit dry nights. Caiman *26' provides an example of migra-
tion to a permanent refuge lagoon during the dry season. This caiman was
cuptured on the 30th September 1974 in lagoon *J° and released in lagoon
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Fig. 5. Relationship between snout-vent length (trunk) and tuil length, A regression line of Y=
2.77+0.96X was obtained

Fig. 6. Size frequency histogram of the Mapurite population

*G". On the 30th November 1974 it was recaptured in lagoon ‘)’ nqd released
in ‘1. On the 22nd January 1975 it was recaptured and released in *J7% On
the 15th July 1975 it was recaptured and released in lagoon ‘AE‘.‘(?n lhe‘ l:}
September 1975 it was [ound to have returned to lagoon *J°. Caiman 12
gives an exumple of foraging movements to small pools, It was first captured
in *C* on the 22nd October 1974, and released into *G". It was recaptured
in ‘D’ on the 6th November 1974 and released into *G*. On the 10th September
1975 it was recaptured in *C" again.

Growth

A growth curve was made [rom data on 36 recaptured specimens. From Figurg 4
it can be seen that in the study area a caiman takes 6 years to reach a size
of 97 em. The growth curve is a composite for the first 6 years because there
was no difference in growth rates within any one size class from one year
to the next. In large caimans, however, in the 12 months between 1974 and
1975 there was little or no growth in the five individuals studied. Whereas
in the twelve months between 1975 and 1976, @ much wetter year, 2 large
caimans increased their total lengths by more than 10 em. Caimans less than
2 years old grew steadily during the whole year, but therealter the growth
rate slowed during the dry scason.

26% of the specimens had damaged tails. In order to caleulate the total
length that such a caiman should have been if lllllhlll“lgcld the -muui.‘ venl
Jengths of undamaged caimans were plotted against the tail It'llgll\ (Fig, 5).

The growth curve was used to calculate the size that each caiman .\‘hul!ltl
huve attained by June 1977. Figure 6 shows the size [requency histogram [or
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the Mapuritg population. Tt can be seen that there are peaks for the year
classes 1, 2, 3, and 6/7, but none for year classes 4 or 5. It is concluded
that reproduction was not successful in the years 1972 and 1973, It should
be noted that during these 2 years there was extensive hunting of the caimans
for hides, until the Venezuelan government put & moratorium on all hunting
of wildlife in 1974, The local people say that the Mapurite system was hunted,
but not intensely. Possibly, breeding adults were shot out of the Mapurite
system in these 2 years.

Unmarked caimans are still being captured, so the total population is not
yet known, It is estimated to be about 200, The density of caimans would
thus be about 1 caiman/100 m* of permanent lagoon, and | caiman/100 m?
of temporary lagoon,

Diet

Stomach contents were analysed from 21 caimans caught outside of the Mapurile
lagoon system. Table 4 summarizes these data. It should be noted that these
are primary food items, and that secondary items such as small insects ingested
by frogs are not included in this table. These 21 samples may be put into
5 groups. The dry season group had a mean of 3 food itemsfcaiman, whereas
the wet season group had a mean of 29 food items/caiman. 66% of the food
items during the wel scason were frogs. Although 21 species ol frog commonly
breed in these lagoons only three species were of any significance in the diet
of the caimans. These three species both call and breed in shallow water at
the edges of lagoons. The aquatic rog, Pseudis paradoxus, which is common
in these lagoons all year round was apparently never taken by caimans. Juvenile
caimans had their stomachs packed with small insects, and were also observed
taking Bufo gramdosus. The three crab-eating caimans were caught in or near
streams. It is significant that only in this group were high numbers of gastroliths
in evidence. Although small fish and decapod shrimps were common in these
lagoons, they were only found on one occasion. These five caiman were caught
in a permanent lagoon which had almost dried out at the end of the 1977
drought, The water was only o few centimetres deep, und large numbers of
fish and shrimps were pucked into the remaining free water. The shrimps were
I to 3em long, and the caimans must have fed in the manner of Mamingos
to extract them. It would appear that in this area caimans do not feed on
actively swimming prey, but on floating semi-aguatic prey.

According to local people large caimans in this area catch small domestic
pigs. However, since they are usually nocturnal this seems to be unusual.

On one occasions o 12 year old boy was caught by a large caiman while
swimming in o lagoon. Figure 7 shows the wound which required 50 stitches.
It can be seen that the teeth marks are very distinet indicating a snapping
action by the caiman. Damage was in fuct minimal and the patient only required
stitches because the wounds were sub-cutaneous. It thus seems probable that
this attack was territorial rather than to do with feeding.
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Table 4. Stomach contents analysis of 21 Caiman crocodilus

Wet season

— e

94 18 58 n

Dry scason

Caiman N 55 44 86 = h
Total length (cm) 103 102 126 130 120 2
Sex 4 ? é L) 9 d d
Month 06 03 10 11 08 06 08

Snake = 1 :

Beetle 8

Bufo granulosus
Pleuroderma brachyops -
Elachistocleis -
Leptodactylus macrostermim -
Unidentified anurans - =
Waler-scorpions (Hemiptera) - =
Crub - - -
Ciastroliths
Grasshopper
Fish - - -
Shrimps -
Caterpillar - =
Eel - >

2 10 1

Fig. Ta and b. Scars cunsed by the bite of 4 caiman in the arm-pit

Predators

Since the above mentioned moratorium on ]ull“ll'il'l.g. human prct}_ulu)l;l ‘m;;‘au-j-[
mans in the Bolivar State has been very low. They are nFL':.I'\mn:I. yl- |] ::l
in lagoons near to farm houses. Away |-|-lum the I(ryl\ some |u.|.1| [1||..n_|u‘ ill‘ ‘in
them for food, preparing the meal by lightly salting it and sun drying

Ofdgnl; rf‘)rr::r:::la:lr;ce of predation was u‘hscr\-ud .i“ the field v."hc;: il t::“rm:‘
Ardea cocoi (garza morena), was seen taking a caiman that was about cr

An Ecological Study of Caiman crocodilus 29

Table 4 (continued)

Juveniles Crab eaters Late dry season

) 117 118 119 120 121 k1l 122 156 179 195 196 197 198
34 30 19 27 N 30 92 137 161 106 81 g1 10§ 93
T ¢+ 1 * 7 1 1 & @& éd & 2 4 3
066 03 03 03 03 03 10 03 3} 04 04 04 04 04
n oW 4 W WWwW - - | 2 - - |

1
|
I

=

long. This instance heavily implicates other large wading birds such as the
‘garzon soldado " (Jabiru mycieria) and the *gaban’ (Mycteria americana). Mam-
malian predators could include foxes, raccoons, and domestic pigs. the latter
which in the dry season forage in drying lagoons. A captive agouli (Dasyprocta
sp.) killed and ate a hatchling caiman which suggests that many animals would
prey upon small caimans given the opportunity.

Behaviour

Perhaps the most striking comparison that can be made between llanos popula-
tion of the caiman to the north of the Orinoco, and caimans in the Bolivar
State is that the latter are essentially nocturnal. In the Mapurite lagoon system
during 3'/, years only once was a caiman seen during the day. In the rain
forest 10 the south of EI Manteco caimans were occasionally observed basking
beside small rivers and lagoons. In the savanna such sights were rare. Caimans
were [requently observed basking. along with turtles (Podocnenis), on un island
in a large reservoir, but this site was an exception. Cloacal temperatures were
recorded on several nights for 25 caiman, The mean cloacal temperature was
27277 C (s.d. 0.88), and for the water of the lagoons and the air were 27.31° C
(s.d. 0.93) and 21.38° C (s.d. 0.46) respectively.

Upon capture caimans were generally docile. Small ones frequently let out
distress calls which were often accompanied by the everting of the gular and
cloacal musk glands with the release of an oily sweetsmelling musk. Other
hatehlings often replied to such distress calls, 1t became apparent after a few
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Fig. 8. Occurrence of tail damage in
1 sample of 206 caimans, sub-grouped
into 5 cm class intervals

Flg. 9. Scars on the body of 4 caiman
caused by intra-specific fighting

months of hunting in the Mapurite arca that the cuin@n had quickly le"_mf'e.d
the sound of the arrival of our jeep. What elfect this had on recaptures Is
difficult to gauge. Some released caiman were never recaptured, yet ol:I:.crf
were easily recaptured up to five times. Cuimuns_oﬂen submerged' whc:rt "LmL:
approached, One caiman in a small po_nd rema_uned submerged |:.1 the imnﬁ
position for I h. It was then poked with a stick and Fo]}uwed .|rnum"l.1lr.
pond for a further 20 min. During this period it could not be |m|ucuq ln.Nllli.'lLL.
SCUBA gear was used to observe caiman under water in the reservoir, huil?mlull‘
caiman reacted to the diver by swimming away rapidly and burrowing in 1|T‘L
lake bed. some 4 m below the surface, Hutchlings _whcn handled under water
played ‘dead’; in contrast to their aggressive behaviour when on land. ;

It was stated earlier that 26% of the caimans had damaged tails (”.'unwn}
with whole tails have between 22 and 24 tail Ii{.1i|-1h‘ with « \‘Cl‘ll\'iil Im‘. Ilil!
damage occurred on 68% of occasions (rom the joints 9 1o 16, Figure § nhn\»‘v-;
the incidence of damaged tails according to size class. 1t can be seen that
small caimans with a snout-vent length of less lhun_ 15 em were llluhlnl‘-'l!l‘-"-'-.
Thereafter, incidence of damage tended to increase with size. OF the 53 rmm:.!ns
with damaged (ails 33 were males. Sufficient duta were not obtained o uulcull.llu
the regencration rates and hence estimate if damage was seasonil, Regeneration
rates varied between 7 mm and 69 mm per year. : :

In addition to damaged tails, 14 other instances included bite marks on
the body and missing feet. Figure 9 shows scars on the body of o 6450 ;.g.m
female caiman who total length was 125 cm, The scars were undoubtedly caused
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by a bite from another caiman. It/is thought that all these wounds were the
results of ifitraspecific fighting. | i

Breeding

In the Mapurite system five nests were produced during the study period. Fig-
ure | shows the nest sites. Two were in 1974 at the north ends of lagoons
‘G’ and “H’. Two more in 1975 were at the south-cast of ‘G’ and east of
‘E". In 1976 only one nest was produced, at the same site as the nest in
1974 at north *G'. Hatching occurred between October and November. One
nest outside of the Mapurite system was examined. [t was 148 cm across and
51 cm high, and made out of leaves and twigs. The egg chamber contained
24 cggs and had an air temperature of 31.4° C prior to opening. Two eggs
were removed from this nest. One went bad, and the other hatched on the
16th October at 1145 h. Hatching was accompanied by the hatchling calling
four times. In contrast to newly hatched chicks the small caiman was highly
aggressive and attempted to bite when picked up.

Young caimans remained together as a pod for about 18 months, The pod
that hatched from the 1974 G’ nest was still together and near to the nest
site in February 1976, They had split up by September 1976 when two of
them were found in lagoon *F'. The 1976 ‘G* pod numbered 18 in February
1977 and 14 in June 1977 indicating that mortality was not great,

Adult eaimans generally reacted to the distress calls of young ones, This
response usually consisted of one or two adults swimming to within 2 to 3 m
of the vocalizing young one and displaying. Such displays included swimming
broadside on and tail-Magging, porpoising, and lailslapping. Vocalizations were
cither o low keyed version of the young one's distress call or 4 noise that
sounded like the snulfling of a horse. After displaying the adult would sometimes
submerge then surfuce in another spot and repeat the display. On two occasions
an adult caiman uttacked the observer who was holding the small caiman.
One of these instances occurred in September 1976 when a 61 cm, 490 gm
male had been caught. The distress calls were answered by a large number
ol adult eaiman in a moriche palm swamp about 30 m away. In all, 19 adult
cdimans swam towards the observer. One of these chased the observer out
ol the water and along the lagoon shore. It returned to the lagoon and was
lussoed when it attacked a second time. It was a 128 cm. 8550 gm female,
The fact that so many caiman responded indicates that adults which are not
parents will defend young. If pods stay together for 18 months and are defended
by the parents it may be that caimans breed on alternate years, which would
explain the appearance of a nest at north *G"* in 1974 and 1976,

Discussion

Caimans, inhabiting savanna lagoons systems in south-eastern Venezuela, mi-
grute from dry season refuges in permanent lagoons to temporary lagoons
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during the wet season. Such migrations also oceur in ‘r.he Llanocsl claz Yett;:::eliz
(Staton and Dixon, 1975). Mark and recapture sEudnes showe Iizat il i
a marked homing response in sub-adult and adult caimans and implies ter
my.\’oung caimans fed almost exclusively on insects. Similar l“mdu;gss ;nn('::r::l b:;z
reported by Donoso-Barros (1965), Alvarez del Toro (1974.).an Tha s
Dixon (1975). The diet of larger cain}&ns seems more variable. 3 gn 4
study indicated that, apart from an instance of caimans ;:lrey;cx::gd up o
and shrimps trapped in a drying out lagoon, there was little. Tgm i
the dry season as compared to the wet season when the‘ most u_nporr av g
were frogs. Donoso-Barros (1965) also reported anurans in the diet o e
lan Caiman . crocodilus. Staton and Dixoq (1975) recor_ded the arn}ouhre s
us the main food item for this caiman in thc’ Guarico State of tthe umé
whereas Castroviejo et al. (1976) reported that in the Apure Sumi ! ¢ a;] i
snail, Pomacea ursus, and crabs to be the most Fl:equ::ni_ prey, alt otlzg 4 a)z
also found fish, Alvarez del Toro (1974) states that in Mexico C’"’""." c.t ; l: fhc
sius feed mainly on crabs and fresh-water cr‘uyf'lsh. It Wouldrapgcarthc:mun
diet of Caiman crocodifus is simply an expression of available food ra
i t of specific feeding strategies. .

be”grgl:rl;le!ilc oi'pcnimuns was slow, it ta}.cing 6 years lo reac:. ; snzew?l:'
97 em. Rivero Blanco (1974) reports that caplive caiman, fed nnla 1i E:udiel
diet of meat and fish, could reach a size of | m within 3 ycdrs.‘ m" bt
is variable it would seem probable that growth rates too vary between caim
£ d’i‘r}i:r‘:ll::n:irt:rﬂtf caimans in the Mapurite lagoon system was csumu‘lled_ul
1 caiman/100 m? during the dry season. In Llanos popu_.llulmns the rlilllf'c ‘un‘;::gl
the dry season was 1 caiman/80 m? (Stalor! and D1.x_on. 19'{‘5})‘. I\va.r.sjz i
Toro stated that in Mexico prior to hide hunting, densities as hig as J.Nm‘::; /
10 m?* could be found. The results of the gr_owlh rale .study [?crn:n_ur:‘l ::‘1.".;[
frequency analysis to be made of the Mapurite population. Year l.'l.l:(.hl.s :.; : .:l
be resolved for the first 7 years. Two year classes were {Jhscul and this LUI’T.:' uﬂ:l
with a 2 year period of hide hunting. Staton L.\nd Dixon }IOTS-) rc_rfu'rt;. .““.':
class diversity for a sample of 247 Llanos caimans. Their unalysuf‘ln.llccm,
a much higher mortality of hatchlings in the !Jn_nos. with low upf\uul ruru:hm ir.l
The maximum size that adult caiman attain in the Llanos is grcalcrr : x;:
the Venezuelan Guayana. Males in the Llanos reach a total length of 2.1 rg
whereas in the Bolivar State no caiman larger lh‘nn 2 m were ever encour‘ue_rfi] .

In contrast (o the Llanos, the caimans studied in this report were sl;-g:?ﬁy
nocturnal. Daytime basking by crocodilians is \.vcll docgmen_lcd and Lang (1 : )
has shown that in Alligater mr'ssissippimvr‘.\"1h15 behaviour is thern_m;:g:' atory
and has a circadian rhythm. Staton and Dixon (1975) consider this .iv‘wlc‘;ur
to be thermoregulatory in Caiman crocodilus, and! reported that busl mglheI
haviour reduced as the dry season progressed. Diefenbach (19775) stat;i 5°HC
the preferred hody temperature of this species ranges between -B<5.Lod [) e
for small individuals and 32,0 to 36.2° C for large gncs. Sta!(l)n .ml : |:m
(1975) reported a mean cloacal temperature gr 30:0 C for leros u]:“:nu'l;
The mean for Mapurite caimans was 27.27° C, whlgh is rather ‘owl‘n ODut;t\‘
these measurements were made at night when the caimans were cooling. 5
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the apparent absence of basking behaviour indicate that Mapurite caimans
do not thermoregulate? ‘Diefenbach (1975) states that small caiman do not
have to leave the water to thermoregulate and can raise their body temperature
up to 4° C above that of the surrounding water. It could be that in the Bolivar
State the caimans thermoregulate in the warm surface water of the extensive
cyperaceous vegelation mats,

It was found that caimans could remain submerged in response to being
approuched for at least 1 h and 20 min. Lever (1975) recorded that small crocodi-
les can remain submerged for half an hour and large crocodiles for up to
2 h. Smith et al. (1974) state that in the alligator such submersion is accompanied
by a pronounced bradycardia from 31 down to 2 bpm.

Tail damage was found Lo occur in caimans with a snout-vent length of
greater than 35 cm. In contrast, Staton and Dixon (1975) found tail damage
in smaller individuals. Rivero Blanco (1974) found nesting females as small
as 100 cm long, Staton and Dixon (1976) consider the minimum size at reproduc-
tion 1o be greater, being approximately 130 em. Tt is, therefore, improbable
that the tail damage was caused during courtship, Caimans with a snout-vent
length of greater than 35em are more than 2 years old. It was shown that
pods of young caimans disperse when they are about a year and a half old.
It would seem that tail damage is the result of intraspecific fighting for territory.

Breeding behaviour and nesting have been the subject of detailed reports

by Alvarez del Toro (1974) and Staton and Dixon (1976). In the Llanos hatching
occurs at the end of the wet season from late October through December.
Although in the present study few data were obtained it is apparent that breeding
strategies in the Venezuelan guayana are similar to those of the Llanos. Rivero
Blanco (1974) recorded a density of 0,085 nests/ha. I their average 2 nests/year
in the Mapurite system the density is 0.086 nests/ha of fooded lagoon/year.
Only permanent lagoons were used for nesting and there was a maximum
of only 1 nest/permanent lagoon/year. This suggests only 1 breeding pair of
caimans/permanent lagoon. However, in the case of lagoon *G' there may
have been 2 breeding females nesting alternate years. The 1974 and 1976 nests
at north *G* were probably produced by the same female. If parental care
lasted for 18 months until the 1974 pod dispersed, she would not have been
available for breeding until the 1976 season.
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