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ABSTRACT: Two Morelet’s crocodiles (Crocod-
ylus moreletii) captured on 21 March 1997 and
20 April 1998 in the New River system, Belize
exhibited ectromelia of one forelimb. External
and radiograph examination appears to indicate
limb agenesis of unknown etiology, as there is
no apparent scarring or skeletal trauma. These
two individuals represent the only cases of
missing limbs from 642 individuals captured in
this study and to our knowledge, the first re-
ported cases in Morelet’s crocodile. Several fac-
tors including age and diet of the reproducing
female, extremes in nest conditions (egg incu-
bation temperature and humidity), and expo-
sure to environmental contaminants can cause
developmental abnormalities in crocodilians
and may have contributed to the condition ob-
served in these animals. Survival rates for
hatchling crocodilians are generally low, and
embryonic malformations such as ectromelia
may constitute an added disadvantage to sur-
vival. However, both individuals examined in
this study were vigorous and appeared in good
condition.

Key words: Case report, Crocodylus mo-
reletii, developmental anomaly, ectromelia,
limb agenesis, Morelet’s crocodile, traumatic
amputation.

Developmental abnormalities in croco-
dilians have been observed and reported
for many years (Ferguson, 1985). Congen-
ital malformations have been found in
both wild (Giles, 1948) and captive (Fog-
gin, 1987; Elsey et al., 1994) crocodilians,
and some defects have been induced ex-
perimentally (Ferguson, 1985). A thor-
ough review of developmental abnormali-
ties in crocodilians up to the mid-1980’s
with documented cases of central nervous
system, craniofacial, skeletal, visceral, and
pigment defects is provided by Ferguson
(1985). Limb deformities such as super-
numerary (extra) limbs, polydactyly (extra
digits), ectrodactyly (absent or partially ab-
sent digits), or syndactyly (fused digits)
have been observed in multiple species
(Ferguson, 1985). However, to our knowl-

edge, ectromelia (hypoplasia of the long
bones of the limb) has not been reported
in crocodilians. We report missing limbs
resulting from apparent cases of agenesis
in two Morelet’s crocodiles (Crocodylus
moreletii) from different clutches and
hatching years captured in Belize.

Morelet’s crocodile is a freshwater croc-
odilian ranging through the Atlantic and
Caribbean lowlands of Mexico, Guatema-
la, and Belize (Thorbjarnarson, 1992). It is
currently listed as endangered by the
World Conservation Union, International
Union for the Conservation of Nature and
Natural Resources (IUCN), and is listed
on Appendix I of the Convention on In-
ternational Trade in Endangered Species
of Flora and Fauna (CITES) (Groombridge,
1987).

Two crocodiles missing a single forelimb
were observed in 642 individual captures,
an incidence rate of 0.3%. No other pos-
sible malformations were observed in any
of the animals. A juvenile crocodile (total
length [TL] 5 37.0 cm, snout-vent length
[SVL] 5 18.1 cm, mass 5 114 g) was cap-
tured on 21 March 1997 in the New River
(178479N, 888389W) of northcentral Belize.
On 20 April 1998, a subadult female (TL
5 103.7 cm, SVL 5 58.0 cm, mass 5 3.6
kg) was captured in the New River Lagoon
(178369N, 888419W), approximately 20 km
south of the juvenile. Upon capture, we
observed the absence of the right and left
forelimb of the juvenile and subadult croc-
odiles, respectively (Figs. 1, 2). Radio-
graphs were made of the animals and they
were marked and released at the site of
capture. Examination of the radiographs
revealed the absence of the entire fore-
limb including the scapula and procora-
coid (Figs. 3, 4), and no discernable su-
perficial scarring or disfigurement sugges-
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FIGURE 1. Juvenile Morelet’s crocodile from Be-
lize missing the right forelimb.

FIGURE 2. Detailed view of a subadult Morelet’s
crocodile from Belize missing the left forelimb.

tive of limb loss due to trauma (e.g., bite
wound; Figs. 1, 2).

We suspect the missing limbs are a re-
sult of agenesis, although we cannot be
certain. Congenital limb deformities have
been noted in crocodilians (Ferguson,
1985), marine turtles (Miller, 1985), and
various amphibian species (Worthington,
1974; Sessions and Ruth, 1990; Ouellet et
al., 1997). However, we are unaware of any
previous descriptions of ectromelia in
crocodilians. We have observed several
crocodiles with scars on the head, torso,
and limbs as well as missing part of the
tail, and in all cases, scars were obvious as
disfigurements of the skin and abnormal
pigmentation.

Several causes of congenital defects in

crocodilians have been suggested that
could contribute to ectromelia. Develop-
mental abnormalities in hatchlings may be
related to the age of the reproducing fe-
male (Ferguson, 1985). In American alli-
gators (Alligator mississippiensis), the in-
cidence of malformed embryos is higher
in clutches produced by females # 15 yr
and $ 30 yr, than those between 15- and
30-yr-old (Ferguson, 1985). Possible causal
factors include reduced ovulation in young
and old females, immaturity of ova, slight
asynchrony between the timing of ovula-
tion and copulation in young females, low-
er numbers and quality of sperm in males
near the end of the breeding season (when
young females mate), and poor quality of
ova released by old females (Ferguson,
1985). Diet of the reproducing female also
may affect normal development of the em-
bryo. Female American alligators fed a
diet rich in fish have been shown to pro-
duce more deformed young than females
fed a diet rich in red meat due to a lack
of essential vitamins and trace elements in
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FIGURE 3. Radiograph of juvenile Morelet’s croc-
odile from Belize (ventral view). Note absence of the
right forelimb including the scapula and procoracoid.

FIGURE 4. Radiograph of subadult Morelet’s
crocodile from Belize (dorsal view). Note absence of
the left forelimb including the scapula and procora-
coid.

the fish diet (Ferguson, 1989). Other pos-
sibilities include extreme temperatures
and humidity in nests during incubation
(Ferguson, 1985) and exposure to environ-
mental contaminants, particularly pesti-
cides (Guillette et al., 1994).

Survival among Morelet’s crocodile
hatchlings is generally low (11%) (Platt,

1996), and the absence of one or more
limbs would likely handicap survival by im-
pairing locomotion and the ability to cap-
ture prey or avoid predators (Sessions and
Ruth, 1990; Ouellet et al., 1997). Both in-
dividuals in this study were strong, vigor-
ous, and appeared to be in good condition.
The juvenile did however exhibit a greater
‘‘light shyness’’ or wariness (Webb and
Messel, 1979) than other juveniles cap-
tured, swimming toward cover immediate-
ly after being illuminated by the spotlight
and approached by the boat. Most juve-
niles remain still and are easily captured
on the first attempt, whereas this crocodile
was captured after six attempts in five
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nights. We assume the juvenile was the
same crocodile missed on previous at-
tempts due to its size and consistent pres-
ence in the same location, and because no
concurrent observations of other croco-
diles were made in the area during the
sampling period. Jones (1965) and Webb
and Messel (1979) observed that hunting
and surveying may induce wariness in
crocodilians, thereby increasing the diffi-
culty in recapturing individuals. However,
the juvenile crocodile in this study exhib-
ited an escape behavior several times be-
fore its first capture. Both crocodiles were
recaptured at least once on subsequent
nights and found to be vigorous and in
good condition.

Mean (6SE) hatching date of Morelet’s
crocodile in northern Belize is September
14 6 11 days, and mean hatchling size is
26.7 6 1.3 cm (TL), 12.9 6 0.5 cm (SVL)
at 50.2 6 5.0 g (n 5 84) (Platt, 1996).
Based on these data, the juvenile crocodile
was determined to be a member of the
1996 cohort and approximately 7 to 8 mo
of age at the time of capture. Due to the
low survival rates of juvenile Morelet’s
crocodiles (Platt, 1996), it is interesting
that either crocodile was able to survive for
this length of time given their disadvan-
tage. Both animals appeared healthy and
capable of securing food. Stomach con-
tents of the juvenile crocodile were sam-
pled within 24 hr of capture and contained
1 g (wet weight) of various invertebrate
parts.

Missing limbs have been previously re-
ported in crocodilians, but to our knowl-
edge only as the result of injury. Saltwater
crocodiles (Crocodylus porosus) (Webb
and Messel, 1977) and Johnston’s croco-
dile (C. johnstoni) (Webb and Manolis,
1983) have both been found with absent
or partially absent limbs attributed to am-
putation at rates comparable to that ob-
served in this study (approximately 0.3 to
0.4%). Crocodilians acquire injuries when
attacking prey, when attacked by preda-
tors, when encountering sharp inanimate
objects, and when involved in social con-

flicts with conspecifics (Webb and Messel,
1977; Webb and Manolis, 1983). We ob-
served no individuals missing any part of
their limb other than the two reported an-
imals. Given that both individuals in this
study showed near identical cases of limb
loss with complete absence of all limb
bones and no apparent scarring, we be-
lieve that these crocodiles exhibited con-
genital defects.
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