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Common Names: American crocodile, Cocodrilo, Lagarto, 
Caimán de la costa, Caimán aguja, Cocodrilo de río, Lagarto 
real

Range: Belize, Cayman Islands (?), Colombia, Costa Rica, 
Cuba, Dominican Republic, Ecuador, El Salvador, Guatemala, 
Haiti, Honduras, Jamaica, Nicaragua, Mexico, Panama, Peru, 
USA, Venezuela

Figure 1. Distribution of Crocodylus acutus. Map courtesy of 
Sergio Balaguera-Reina.

Conservation Overview

CITES: Appendix I, Appendix II (Mexico, Cuba and Cispatá 
Bay population of Colombia)
 
CSG Action Plan: 
• Availability of survey data: Moderate
• Need for wild population recovery: Moderate
• Potential for sustainable management: Moderate

2018 IUCN Red List: VU (Vulnerable. Criteria A2cd. Inferred 
decline of 30% in three generations (75 years), inferred from 
reduction in extent of occurrence (last assessed in June 2009; 
Ponce-Campos et al. 2012). 

Principal Threats: Habitat loss and degradation, fishing nets, 
illegal hunting, hybridization (Pacific coast of Mexico and 
perhaps elsewhere)

Ecology and Natural History

The American crocodile is a large species of crocodilian, with 
males attaining maximum lengths of 5-6 m, although some 
individuals may reach 7 m (Schmidt 1924; Medem 1981). 
Adult females generally measure no more than 3-3.5 m TL, 
but individuals up to 4.4 m have been reported (Domínguez 
-Laso 2009). Sexual size dimorphism indices of 2.10, 2.13, 
2.09, 2.08 and 2.13 were calculated for populations in 
coastal Belize and the Caribbean coast of Mexico (Platt et al. 
2011; Labarre et al. 2017). Both sexes exhibit a pronounced 
median pre-orbital ridge (POR) on the skull, which may 
be sexually dimorphic and appears to vary geographically 
among C. acutus populations (Thorbjarnarson 1989; Platt and 
Rainwater 2005).

The American crocodile is characterized by the most reduced 
and irregular dorsal armor (osteoderms) of any crocodilian 
(Ross and Mayer 1983). Inter-populational differences in 
scalation likely exist in this widely ranging species (Seijas 
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2002; Platt et al. 2012), and recent studies have also shown 
high intraspecific variation in the post-occipital, cervical, 
and dorsal scalation, allowing for individual identification 
(Balaguera-Reina et al. 2017). Population-specific size 
estimation models for C. acutus are available for Belize (Platt 
et al. 2011), Mexico (Labarre et al. 2017) and Coiba Island, 
Panama (Balaguera-Reina et al. 2018b).

  
Figure 2. Left: Adult male C. acutus, Banco Chinchorro Atoll, 

Mexico, with prominent pre-orbital ridge (Photograph: 
Pierre Charruau). Right: Adult male C. acutus, Turneffe 
Atoll, Belize, with a less-prominent pre-orbital ridge. 
(Photograph: Thomas Rainwater).

Figure 3. Adult female C. acutus guarding hatchlings, 
Chiapas, Mexico. Photograph: Belen Jimenez.

Figure 4. Adult C. acutus, Tárcoles River, Costa Rica. 
Photograph: Tanya Manfrediz.

The American crocodile is the most widely distributed of 
the New World crocodiles, ranging from the southern tip of 
Florida, along both the Atlantic and Pacific coasts of southern 
Mexico, Central America, and northern South America, as 
well as the Caribbean islands of Cuba, Jamaica, and Hispaniola 
(Groombridge 1987; Kushlan 1988; Thorbjarnarson et al. 
2006). The habitat of C. acutus consists largely of brackish 

water coastal habitats such as the saltwater sections of rivers, 
coastal lagoons, and mangrove swamps. Crocodylus acutus 
inhabits offshore cays (islands) and atolls where it survives 
under true marine conditions (Platt and Thorbjarnarson 
2000a; Platt et al. 2013; Charruau et al. 2005; González 
Cortés 2007; Venegas-Anaya et al. 2015). 

Populations are also known from freshwater habitats located 
well inland, including a number of reservoirs (Medem 1981; 
Mandujano-Camacho and Rodas-Trejo 2010; Sigler 2010; 
Espinal and Escobedo-Galván 2011). A significant population 
inhabits Lago Enriquillo, a landlocked hypersaline lake 
situated 40 m below sea level in the arid southwestern 
Dominican Republic (Schubert 2002). A robust population 
also inhabits Cayo Centro, an island in Banco Chinchorro 
atoll located 50 km from southern coast of the Mexican state 
of Quintana Roo. During the dry season, lagoons on Cayo 
Centro can experience extremely hypersaline conditions (up 
to 61 ppt; Charruau et al. 2005).

Figure 5. Adult C. acutus, Tayrona National Natural Park, 
Colombia. Photograph: Nidia Farfán-Ardila.

Figure 6. Adult male C. acutus in a coastal lagoon, Cozumel 
Island, Mexico. Photograph: Pierre Charruau.

Knowledge of C. acutus has increased rapidly over the few 
past decades, and much research has been conducted on 
reproductive ecology (Platt and Thorbjarnarson 1997, 2000b; 
Mazzotti et al. 2007a; Charruau et al. 2010a, 2011, 2017a; 
Escobedo-Galván et al. 2019; Platt et al. 2014a; Charruau 
2012; Charruau and Hénaut 2012; Balaguera-Reina et al. 
2015a; Murray et al. 2015, 2016; González-Desales et al. 2016; 
Ferguson et al. 2017; Gómez-González et al. 2017), nutrition, 
diet, and foraging ecology (Platt et al. 2002, 2013a,b, 2014b; 
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Richards and Wasilewski 2003; Gómez Hernández 2004; 
Cupul-Magaña et al. 2008, 2015; Villegas and Schmitter-
Soto 2008; Acosta-Chaves et al. 2016; Ávila Cervantes et al. 
2017; Hernández-Hurtado et al. 2018; Balaguera-Reina et al. 
2018a; Triminio et al. 2019), morphometrics (Domínguez-
Laso 2009, 2017; Platt et al. 2011; Platt and Rainwater 2005; 
Rainwater et al. 2010; Labarre et al. 2017; Farlow et al. 
2018a,b), scalation (Seijas 2002; Platt et al. 2012; Balaguera-
Reina et al. 2017; Boucher et al. 2017; English 2017), growth 
(Pérez and Escobedo-Galván 2009; Charruau 2011; Charruau 
et al. 2010b; García-Grajales et al. 2012, Balaguera-Reina 
et al. 2015a), movement and spatial ecology (Wheatley et 
al. 2012; Cherkiss et al. 2014; Balaguera-Reina et al. 2016; 
Beauchamp et al. 2018, 2019), population genetics (Ray et 
al. 2004; Cedeño-Vázquez et al. 2008; Porras Murillo et 
al. 2008; Rodriguez et al. 2008, 2011; Weaver et al. 2008; 
Machkour-M’Rabet et al. 2009; Milián-García et al. 2011, 
2015; González-Trujillo et al. 2012; Bashyal et al. 2014; 
Bloor et al. 2015, Budd et al. 2015; Hekkala et al. 2015; 
Pacheco-Sierra et al. 2016, 2018; Serrano-Gómez et al. 
2016; Mauger et al. 2017; Milián-García et al. 2018a,b), 
behavior in captivity (Benko and Perc 2009), physiology 
and biochemistry (Merchant et al. 2010a,b), parasitology 
and bacteriology (Villegas and Gonzáles-Solís 2009; Pérez-
Flores et al. 2011, 2017; Tellez and Paquet-Durand 2011; 
Charruau et al. 2012, 2016, 2017b; Escobedo-Galván et al. 
2012; Charruau and González-Muñoz 2015; Rainwater et al. 
2015; Reeves et al. 2019), ecotoxicology (Wu et al. 2000; 
Rainwater et al. 2007, 2011; Charruau et al. 2013; Murray et 
al. 2017), and conflict with humans (Barrantes 2010; Cupul-

Magaña et al. 2010; Balaguera-Reina 2012, 2013; Bolaños 
Montero 2012; García-Grajales and Buenrostro-Silva 2013; 
García-Grajales et al. 2013; Carrillo-Rivera and Porras-
Murillo 2014; Ponce-Campos 2014; Balaguera-Reina and 
Farfán-Ardila 2018; García-Grajales and Buenrostro-Silva 
2018, 2019).

Crocodylus acutus is a hole-nesting species, but adaptable 
in terms of nesting ecology, in some areas creating 
elevated mounds of substrate into which eggs are deposited 
(Thorbjarnarson 1989; Platt and Thorbjarnarson 1997; Platt 
and Thorbjarnarson 2000b; Charruau et al. 2010a, 2011). 
Clutch size is typically 30 to 60 eggs, although in some 
populations mean clutch size is in the low 20s (Platt and 
Thorbjarnarson 2000b, Sigler 2010; Balaguera-Reina et al. 
2015a) or less (ie <17 at Banco Chinchorro; Charruau et al. 
2010a). As with most hole nesting species of crocodilians, 
C. acutus nests during the annual dry season, with eggs 
hatching around the beginning of the annual wet season 
(Thorbjarnarson 1989; Platt and Thorbjarnarson 2000b; 
Sigler 2010; Balaguera-Reina et al. 2015a; Casas-Andreu 
2003; Charruau et al. 2011; González-Desales et al. 2016). A 
somewhat different pattern occurs in Banco Chinchorro Atoll 
where the population has adapted to local conditions. Females 
nest at the end of the dry season and hatching occurs during 
the middle of the wet season, thus representing a compromise 
between the risk of flooding and increasing the availability 
of freshwater for hatchlings (Charruau et al. 2010a). Most 
nest failures are attributed to predation, nest abandonment, 
desiccation, flooding, and low temperatures associated with 
heavy rainfall (Mazzotti 1989; Platt and Thorbjarnarson 
2000b; Charruau et al. 2010a). The American crocodile is 
adept at using man-made areas for nesting, and this is one of 
the reasons behind population recovery in parts of its range 
(Mazzotti et al. 2007a, 2009; Ulloa-Delgado 2012; McCann 
et al. 2016; Mazzotti et al. 2019).

Figure 9. Hatchling C. acutus, Sumidero Canyon National 
Park, Mexico. Photograph: Luis Sigler.

Similar to most crocodilians, C. acutus is a dietary generalist 
that consumes a wide variety of prey such as invertebrates, 
amphibians, reptiles, birds and mammals (Platt et al. 2013a; 
Balaguera-Reina et al. 2018a). In offshore, marine habitats of 
Belize, Mexico (Quintana Roo), and Panama, the diet consists 
largely of marine invertebrates, particularly various species 
of crabs, but also corals, gastropods, and bivalves (Platt et 
al. 2013a; Ávila Cervantes et al. 2017; Balaguera-Reina et 

Figure 7. Adult male C. acutus, Turneffe Atoll, Belize.  
Photograph: Thomas Rainwater.

Figure 8. Adult (14-year-old) male C. acutus, Sumidero 
Canyon National Park, Mexico. Photograph: Luis Sigler.



                                                                                      4

al. 2018a). Fruit and vegetation are occasionally consumed 
by C. acutus, although the dietary significance of frugivory 
is poorly understood (Platt et al. 2013b, 2014b). Crocodylus 
acutus exhibits the typical ontogenetic dietary shift with 
smaller size-classes consuming mostly invertebrates and 
larger individuals taking increasing amounts of vertebrate 
prey (Platt et al. 2002, 2013a; Balaguera-Reina et al. 2018a). 

Figure 10. Adult C. acutus feeding in the Tárcoles River, 
Costa Rica. Photograph: Tanya Manfrediz.

 

Figure 11. Adult male C. acutus, Banco Chinchorro Atoll, 
Mexico. Photograph: Pierre Charruau.

Studies on the population ecology of C. acutus have been 
carried out in Belize (Platt et al. 1999, 2004; Platt and 
Thorbjarnarson 2000a; Platt 2003; Rainwater and Platt 2009, 
2013; Chenot-Rose and Rose 2013; Platt and Rainwater 
2014; Tellez et al. 2016), Colombia (Balaguera-Reina and 
Gonzalez-Maya 2008; Ulloa Delgado 2011; Balaguera-Reina 
2012; Balaguera-Reina et al. 2012, 2015b, 2016; Espinosa et 
al. 2012; Viloria-Largares et al. 2017), Costa Rica (Bolaños 
Montero 2012; Mauger et al. 2012), Cuba (Rodríguez Soberón 
et al. 2002), Dominican Republic (Schubert 2002; Powell 
and Incháustegui 2009), Ecuador (Carvajal et al. 2005), Haiti 
(Thorbjarnarson 1988), Honduras (Espinal and Escobedo-
Galván 2011), Jamaica (Henriques et al. 2012), Mexico 
(Cupul-Magaña et al. 2004; Charruau et al. 2005; Cedeño-
Vázquez et al. 2006; Hernández-Hurtado et al. 2006, 2011; 
Brandon-Pliego 2007; García-Grajales et al. 2007; González 
Cortés 2007; Sigler 2011; Garcia-Grajales and Buenrostro-

Silva 2017), Panama (Venegas-Anaya et al. 2015; Balaguera-
Reina et al. 2018b), the USA (Florida) (Ogden 1978; Kushlan 
and Mazzotti 1989a,b; Moler 1991; Moler and Abercrombie 
1992; Mazzotti et al. 2007b; Cherkiss et al. 2011; Green et 
al. 2014; Lorenz 2014; Briggs-Gonzalez et al. 2017) and 
Venezuela (Seijas 1988).

Recent genetic studies have confirmed that significant 
hybridization is occurring between C. acutus and C. moreletii 
in Belize (Hekkala 2004; Ray et al. 2004; Hekkala et al. 2015) 
and Mexico (Cedeño-Vázquez et al. 2008; Rodriguez et al. 
2008; Machkour-M’Rabet et al. 2009; Pacheco-Sierra et al. 
2016) as well as with C. rhombifer in Cuba (Weaver et al. 
2008; Milián-Garcia et al. 2011, 2015). The ecological and 
evolutionary consequences of this hybridization are poorly 
understood but are a priority for future work.

Conservation and Status

The American crocodile is found in 18 countries in the 
northern Neotropics (Thorbjarnarson et al. 2006). As C. 
acutus produces a commercially valuable skin, the principal 
reason for past declines in population size can be attributed 
to the extensive commercial overexploitation that occurred 
from the 1930s into the 1970s (Medem 1981; Thorbjarnarson 
1989). Current threats are habitat destruction and in some 
areas continued, albeit illegal hunting. A review of the 
conservation status and distribution of C. acutus throughout 
its range conducted in the early 2000s (Thorbjarnarson et al. 
2006) concluded populations were recovering in most parts 
of its historic range. There were a few areas where population 
recovery appeared to be limited (eg Colombia), or non-
existent (eg Ecuador), but populations of C. acutus in areas 
such as Cuba, USA, Mexico, and Costa Rica appear to be 
healthy and robust.

It was estimated that by 2002 C. acutus had been extirpated 
from 8.9% of its historical range (Thorbjarnarson et al. 2006), 
but there is also evidence that the species is re-colonizing 
the one country from which it had been extirpated (Cayman 
Islands), with three individuals being sighted over a period 
of 12 months in 2008 and 2009 (M. DaCosta-Cottam, pers. 
comm.). The review by Thorbjarnarson et al. (2006) quantified 
the information available at the time and classified 69 areas in 
eight distinct crocodile bioregions as Crocodile Conservation 
Units (CCUs), defined as the most important areas for the 
conservation of C. acutus. The relative importance of the 
CCUs in each bioregion was quantified using an algorithm 
that weighted factors that experts on C. acutus considered to 
be most important for the long-term conservation of viable 
populations. Two bioregions in particular were identified 
where the creation of protected areas should be given a high 
priority: 1) Dry Pacific South America (northern Peru and 
southern Ecuador) and 2) Northwest and Central Pacific 
Mexico.

North America 
 
In the USA, C. acutus is restricted to the southernmost, 
subtropical tip of the state of Florida. Since the 1970s, when 
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it was first listed as Endangered under the US Endangered 
Species Act, the population has steadily increased (Mazzotti 
et al. 2007a,b) and in 2007 C. acutus was officially reclassified 
as Threatened (Stansell 2007) reflecting the successful 
population recovery. Today, one of the most significant 
sources of mortality for crocodiles in Florida is road mortality 
(Brien et al. 2008). In addition, a significant mortality event 
involving C. acutus occurred in Florida in 2010 as a result 
of an unprecedented period of cold weather (Mazzotti et al. 
2016).

American crocodiles are found in areas of suitable habitat 
along the Pacific coast of Mexico from the Guatemala border 
to the State of Sinaloa (Alvarez del Toro 1974; Sigler 2002; 
Muñiz 2004). Specific reports are available from Jalisco 
(Huerta Ortega et al. 2002; Cupul-Magaña et al. 2002), 
Sinaloa (Navarro Serment 2003), and Oaxaca (Brandon-
Pliego 2007). The three top priority CCUs in this bioregion 
were either coastal habitats characterized by relatively small 
mangrove areas that are typically associated with the mouths 
of rivers (Jalisco-Colima coast), or coastal lagoon/mangrove 
complexes with very seasonal inputs of freshwater (Bahía 
de Petacalco and Costa de Oaxaca) (Thorbjarnarson et al. 
2006). Crocodiles are widespread in these patchy habitats, 
with animals being found in 38 of 52 water bodies along the 
Jalisco coast (P. Ponce-Campos and S. Huerta-Ortega, pers. 
comm.). Crocodiles are also known from inland reservoirs 
(Presa Adolfo López Mateos, also identified as CCU) as well 
as in freshwater sections of some of the region’s larger rivers 
(Rio Santiago CCU). Human-crocodile conflict (HCC) is a 
growing problem in the Pacific region (Huerta Ortega and 
Ponce Campos 2002; Cupul-Magaña et al. 2010; García-
Grajales and Buenrostro-Silva 2018, 2019). An initiative from 
the Mexican government through the National Environmental 
Agency (SEMARNAT) called “SOS crocodile” has identified 
a team in each region in the country to respond to incidents 
of HCC, gather information on the event, and take action to 
mitigate the problem (SEMARNAT 2018). 

Hybridization with non-native C. moreletii that became 
established after escaping from commercial crocodile farms 
potentially threatens the genetic integrity of C. acutus in some 
areas along the Pacific Coast (Serrano-Gómez et al. 2016; 
Pacheco-Sierra et al. 2018). Along the Yucatan mainland of 
Mexico there is extensive hybridization between C. moreletii 
and C. acutus (Cedeño-Vázquez et al. 2008; Rodriguez et 
al. 2008; Machkour-M’Rabet et al. 2009; Pacheco-Sierra et 
al. 2016, 2018), while the island populations on Cozumel 
and Banco Chinchorro remain genetically pure (Machkour-
M’Rabet et al. 2009; Pacheco-Sierra et al. 2016). An isolated 
population of C. acutus occurs in the Rio Grijalva, the 
only known Gulf of Mexico drainage where the species is 
present. In the Grijalva drainage, crocodiles inhabit a series 
of freshwater reservoirs, as well as riverine habitats between 
reservoirs (Sigler 2002; Mandujano Camacho 2003).

On the island of Hispaniola, a few small coastal populations 
of crocodiles were reported in Haiti by Thorbjarnarson 
(1988), but by far the largest populations were in two 
landlocked lakes, Lago Enriquillo in the Dominican Republic 

and Étang Saumâtre in Haiti. Lago Enriquillo is an unusual 
habitat, a hypersaline lake well below sea level, and crocodile 
populations have fluctuated widely since the 1980s as a result 
of changes in lake salinity and illegal hunting (Schubert 
and Santana 1996). Thorbjarnarson (1989) reported on the 
population in Étang Saumâtre in Haiti and some other coastal 
locations, but systematic surveys were last conducted in Haiti 
during the mid-1980s. More recent informal surveys indicate 
the population in Étang Saumâtre is greatly reduced (A. 
Schubert, pers. comm.).

Up until the late 2000s, American crocodiles in Jamaica 
were reasonably abundant in areas along the southern coast. 
However, since that time coastal development appears to 
have destroyed many of the fragile wetland habitats and 
nesting areas used by crocodiles, and the situation regarding 
C. acutus in Jamaica now appears dire (Henriques et al. 
2012). As of 2012, crocodiles remained in small numbers, 
widely distributed among small and isolated habitat patches 
primarily in the Black River Morass, central southern coast, 
and far eastern marshes and canals (Henriques et al. 2012). 
Crocodile numbers are declining due to continued habitat 
loss, persecution and illegal harvest for meat (Henriques 
et al. 2012). Real potential for the extirpation of C. acutus 
in Jamaica exists in the foreseeable future if current trends 
continue and more effective intervention is not developed 
(Henriques et al. 2012).

Populations of C. acutus in Cuba are widespread and locally 
abundant (Rodríguez Soberón et al. 2006; ; Milián-García 
et al. 2018b). In 2007 Cuba became the first country to 
successfully petition CITES for a transfer of its C. acutus 
population to Appendix II, based on a program of managed 
use that includes ranching and closed-cycle captive breeding.

Central America

The American crocodile in Belize is largely competitively 
excluded from inland, freshwater habitats by the sympatric 
C. moreletii and therefore restricted to the coastal zone (Platt 
and Thorbjarnarson 1997, 2000a,c). The most important 
populations are found on offshore islands, particularly the 
Turneffe and Lighthouse atolls (Platt et al. 1999, 2004; Platt 
and Thorbjarnarson 2000a; Platt 2003; Rainwater and Platt 
2009, 2013; Chenot-Rose and Rose 2013; Platt and Rainwater 
2014; Tellez and Boucher 2018). Hybridization between C. 
acutus and C. moreletii appears common along the coast of 
mainland Belize (Hekkala 2004; Ray et al. 2004; Hekkala et 
al. 2015).

In the 1980s and 1990s C. acutus populations were reported 
to be greatly depleted in Guatemala (Enrique Fernández, 
pers. comm.) but there is little new information from this 
country. Crocodiles are similarly rare in El Salvador; spotlight 
surveys by Escobedo Galván et al. (2004) in some of the best 
remaining coastal habitats observed 28 crocodiles, mostly 
juveniles, over a total of 157.5 km (encounter rate= 0.17 
crocodiles/km). In Honduras, most of the major rivers of the 
Atlantic drainage support small populations, although most 
appear depleted (King et al. 1990). Surveys by Cerrato (2002) 
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in northern coastal Honduras in wetlands associated with the 
Laguna Guaimoreto, Rio Chapagua, Laguna El Lirio and the 
lower 15 km of the Rio Aguan reported a mean encounter rate 
of 2 crocodiles/km, which represent an increase from similar 
surveys conducted in the same area in 1989. Perhaps the 
largest crocodile population in Honduras is located in the El 
Cajon Reservoir where 1082 crocodiles were counted, with 
a large number of hatchlings (536) confirming successful 
reproduction (Espinal 2005; Espinal and Escobedo-Galván 
2011). Crocodiles are also known to be breeding in some of 
the Bay Islands off the northern coast of Honduras (Kaiser et 
al. 2001). 

Surveys in Nicaragua by King et al. (1994) reported C. acutus 
as rare but persisting in the Atlantic drainage, and several 
viable populations were identified on the Pacific coast (Estero 
Real, Las Salinas) and near Managua. A similar conclusion 
was made by Buitrago (2000, 2001). Incidental illegal take 
of crocodiles in association with the legal caiman harvest is 
a problem (Buitrago 2001). In Costa Rica, a low density of 
crocodiles is found in wetlands along the Atlantic coast, and 
larger ones reported from mangroves swamps and rivers along 
the Pacific coast (Bolaños Montero, 2012). A population of 
over 300 individuals was reported from the Rio Grande de 
Tarcoles (Sasa and Chaves 1992) and another of about 35 
individuals in Estero Roto (Chaves Cordero 1993). Moderate 
encounter rates (crocodiles/km of survey route) were recorded 
in the Rio Chirripó at La Rambla de Sarapiquí (2.33), Golfo 
de Nicoya (1.93) and mangrove wetlands associated with the 
Terraba and Sierpe rivers (2.28) (Bolaños Montero et al. 1997). 
Substantial populations of crocodiles are also known from the 
Rio Tempisque (Sánchez 2001; Bolaños Montero 2012) and 
the vicinity of the Osa Peninsula (Boston et al. 2005), and 
it is likely that crocodiles occupying habitat patches along 
the Pacific coast function as a metapopulation (Porras 2007). 
Growing populations of crocodiles and people have resulted in 
several instances of human-crocodile conflict, including fatal 
attacks (Ross and Larriera 2001; Bolaños Montero 2012). In 
Panama, a long-term study on Coiba Island has revealed new 
information on the population genetics (Bashyal et al. 2014) 
as well as reproductive (Balaguera-Reina et al. 2015), spatial 
(Balaguera-Reina et al. 2016), trophic (Balaguera-Reina et 
al. 2018a), and population (Balaguera-Reina et al. 2018b) 
ecology of American crocodiles inhabiting insular areas. 

An estimated population size of ~200 non-hatchlings on the 
southern tip of the island (Balaguera-Reina et al. 2018b) 
highlights the importance of Coiba Island as an American 
crocodile hotspot and fertile locality for research on the 
natural history of the species. 

In the regional analysis carried out by Thorbjarnarson et al. 
(2006), the highest priority CCUs in the Caribbean drainage 
of Central America are three very different habitats: 1) an 
extensive region of eastern Nicaragua containing a vast 
complex of coastal lagoons and rivers that extend inland 
(Costa Miskito and Rio Coco), 2) a section of the largest lake 
in Central America (Lago de Nicaragua), and 3) a region of 
central Caribbean Panama that includes the enormous Gatun 
Lake Reservoir (Bahía de Panama-Este). The second level of 
priority CCUs is represented by a large river (Rio San Juan, 
Nicaragua), an extensive coastal lagoon complex (Laguna 
de Chiriqui, Panama), and a large reservoir (Embalse El 
Cajón, Honduras). Along the Pacific coast the highest priority 
CCUs are patches of coastal mangrove and short sections of 
estuarine rivers. Puerto Sandino is a tidal mangrove complex 
that receives fresh water from the Izapa and Tamarindo 
Rivers. The Estero Real is the largest estuarine system of the 
Golfo de Fonseca and is in the driest region of Nicaragua, 
receiving less than 500 mm of rain annually. This CCU is 
comprised principally of a mangrove forest within which a 
number of commercial shrimp farms have been established, 
causing significant damage to the ecosystem. Isla Coiba 
in Panama is a national park comprised of 40 islands in 
Veraguas Province. There are also robust populations of C. 
acutus associated with rivers and coastal mangroves on the 
Pacific coast of Costa Rica (Rio Terraba, Rio Tempisque) that 
were rated at the second CCU priority level.

South America

American crocodile numbers in Colombia are increasing 
and new populations have been discovered throughout the 
country. This facilitated the down-listing of the species from 
“Critically Endangered” to “Endangered” in the most recent 
local assessment (Morales-Betancourt et al. 2015). Healthy 
populations have been reported in Portete and Cispatá 
Bay, Puerto Badel (Arjona Municipality), Dibulla, Tayrona 
Natural National Park, and in the Sardinata, San Miguel, 
Nuevo Presidente and Tibu Rivers of the Caribbean region. 
However, a paucity of information still exists for areas such 
as the Pacific and Andean regions with only 37% of the 
national territories included in ecological studies during the 
last decade (Balaguera-Reina et al. 2015). 

Community-based conservation programs in two areas of the 
Colombian Caribbean coast have provided the most detailed 
information on the conservation status of C. acutus. In the 
Cispatá Bay region (Ulloa Delgado 2004, 2005; Ulloa Delgado 
and Sierra Díaz 2002, 2006), a group of 15 ex-hunters, known 
as “caimaneros” are active participants in a program for the 
conservation of C. acutus. This community group formed 
ASOCAIMAN (Asociación para la Conservación de los 
Caimanes de la Bahía de Cispatá), with its main objective 
being the conservation of C. acutus. Aside from increasing 

Figure 12. Sign on protected C. acutus nesting beach, Turneffe 
Atoll, Belize. Photograph: Thomas Rainwater.
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the protection of crocodiles, the project has included the 
creation of artificial nesting beaches in the mangroves of 
Cispatá Bay, and coupled with the head-starting of juvenile 
crocodiles. A somewhat similar community-based program to 
protect crocodiles, crocodile nests, and head-start crocodiles 
is underway in the Portete Bay in northeastern Colombia 
(Gómez et al. 2009).

In Venezuela, crocodiles are known from a number of 
coastal areas and river systems along the Caribbean coast. 
Restocking with ranched stock has been conducted in Falcon 
Province in the northeast of the country (Arteaga 1993; 
Velasco 2004; Velasco and Lander 1998) and in Aragua 
Province (Lander et al. 1994; Velasco 2004). These are the 
most important populations, with an active conservation 
program that includes surveys and monitoring. Comparative 
surveys between 1986 and 1993 suggest that populations in 
several locations are stable or growing as a result of protection 
and restocking, although residual problems of illegal killing 
for medicinal products is reported (Arteaga 1994). De Sola 
et al. (2004) and Lander and Bermudez (2005) reported on 
surveys around the Venezuelan coast and demonstrated that 
in some areas the status of populations have improved since 
previous surveys. Velasco et al. (2000) prepared a National 
Recovery Plan for C. acutus in Venezuela, and Villarroel et 
al. (2005) presented the results of a workshop evaluating the 
Venezuelan C. acutus population and habitats, and proposed 
11 CCUs for the country. All three highest priority CCUs 
along the Caribbean coast of Venezuela and Colombia are 
coastal lagoon systems (Thorbjarnarson et al. 2006). Two of 
the three proposed CCUs are mangrove systems in seasonally 
dry areas, one in Colombia (Alta Guajira, comprised of the 
Bahía Portete and Bahía Hondita), and one in Venezuela 
(Laguna Tacarigua). The Cispatá Bay CCU is an extensive 
mangrove swamp associated with the old delta of the Rio 
Sinú. The second priority level of CCUs includes additional 
habitat types such as an inland, freshwater riverine site in dry 
forest habitat (Bache River, Colombia) over 1200 km from 
the coast, a coastal river/lagoon/reservoir complex (Yaracuy 
and Aroa Rivers), as well a reservoir (Embalse Pueblo Viejo). 

One of the areas where populations of C. acutus are most 
threatened is along the Pacific coast of South America. In 
Ecuador, crocodiles were formerly abundant in the Rio 
Guayas system but appear to have been all but extirpated 
(although population surveys are needed for confirmation). A 
small number of crocodiles remain in the coastal region of the 
Gulf of Guayaquil (Carvajal et al. 2005; Carvajal and Alava 
2005) but coastal mangrove destruction for the construction 
of shrimp aquaculture facilities is removing critical crocodile 
habitat. A small population remains in the Rio Tumbes region 
of northern Peru, at the southernmost limit of the species’ 
range (Trelancia 2001). Two areas were identified as CCUs 
(Thorbjarnarson et al. 2006), both associated with the Rio 
Tumbes drainage forming the geopolitical boundary between 
Peru and Ecuador. The Amotape CCU is a freshwater section 
of the Tumbes in a region of dry forest with few human 
pressures. The Estero Corrales is a tidal mangrove system 
associated with the Tumbes delta complex and adjacent to a 
protected area (Santuario de los Manglares), but nonetheless 

threatened by shrimp aquaculture and rice farming.

As C. acutus produces a commercially valuable skin, 
there has been interest in commercial utilization programs. 
Commercial farms in Honduras and Colombia have been 
registered with CITES as captive breeding operations (one 
and seven, respectively). Commercial global exports of C. 
acutus have increased from 120 in 2006 to 3403 in 2015 
(Caldwell 2017). With the recent down-listing of its C. 
acutus population to CITES Appendix II, Cuba and Cispatá 
Bay in Colombia are developing plans for exports based on 
commercial farming and ranching.

Figure 13. Hatchling C. acutus basking, Banco Chinchorro 
Atoll, Mexico. Photograph: Pierre Charruau.

Priority Projects

Thorbjarnarson et al. (2006) listed a number of specific areas 
containing some of the most important populations of C. 
acutus, and where greater habitat protection is needed. From 
this list three areas have been selected here as the highest 
priority for conservation action.

High priority

1. Conservation in Peru and Ecuador. The Guayas 
River system in Ecuador historically supported a large 
population of C. acutus, which appears to have all but 
disappeared following intensive commercial hunting 
and habitat destruction in the 20th century. Surveys 
are needed to determine if crocodiles still remain in the 
Guayas River, and to develop population recovery plans. 
The small population in the Tumbes area of northern Peru 
is also extremely vulnerable. Preliminary studies suggest 
that the C. acutus in Ecuador/Peru are genetically distinct 
from other populations (M. Anaya-Venegas, pers. comm.). 
Therefore, the genetic status of these populations merits 
further investigation.

2. Population evaluation and conservation in the 
Magdalena/Cauca River basin. Crocodiles are reported 
from several areas in the Magdalena/Cauca River basin 
up to 1200 km from the coast. This area is considered a 
high priority not only due to the lack of information and 
apparent endangered population status, but also because 
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of the extraordinary riverine nature of the crocodiles. 
In a 2004 review by the CSG (Larriera et al. 2005), the 
implementation of a national program for rebuilding 
depleted populations of C. acutus was seen as a major 
priority, and could be promoted by better linkage of 
commercial crocodile farming operations in Colombia 
with ex-situ conservation efforts (Larriera et al. 2005). 
However, these actions have not yet been carried out in 
Colombia, threatening the future of these populations.

3. Development of a conservation program in Jamaica. 
American crocodile numbers continue to decline in 
Jamaica due to habitat loss, persecution, and illegal 
harvest for meat consumption (Henriques et al. 2012). 
Extirpation of the species in the country is likely unless 
effective conservation measures are taken (Henriques et 
al. 2012). A continued nation-wide population evaluation, 
habitat assessment, and monitoring and education program 
is needed as a foundation towards developing a crocodile 
conservation plan for Jamaica.

Moderate priority

4. Genetic evaluations. The American crocodile is a wide-
ranging and ecologically plastic species. Genetic evidence 
to date suggests there are substantial genetic differences 
among populations in different parts of the species’ range. 
American crocodiles are known to hybridize with C. 
moreletii and C. rhombifer; however, the evolutionary 
implications of this hybridization are poorly understood, 
and further investigation is warranted.

5. Population status in the Cayman Islands, El Salvador, 
Guatemala and Haiti. Recent information on the status of 
C. acutus in the Cayman Islands, El Salvador, Guatemala, 
and Haiti is sparse or lacking. Crocodile surveys in these 
countries are needed to assess population numbers, 
availability and quality of habitat, and current threats so 
that appropriate conservation and management plans can 
be developed.

6. Investigations on ecology and population biology. 
Although the American crocodile has been well-studied 
in certain areas of its range, we still know relatively little 
about its ecology, population dynamics and behavior in 
the wild. Information on these and other aspects of the 
life history of C. acutus (eg genetic diversity, movement 
patterns, habitat use, physiology) would benefit the overall 
management of the species and assist decision-makers 
dealing with problem animals and human-crocodile 
conflict.

Acknowledgements

We thank Deb Levinson for assistance in obtaining much of 
the literature cited in this document. 

References

Acosta-Chaves, V.J., Russell, K.R. and Sartini, C. (2016). 

Crocodylus acutus (Cuvier, 1807). Predation on a 
brown pelican (Pelecanus occidentalis) in the ocean. 
Mesoamerican Herpetology 3: 140-142.

Alvarez del Toro, M. (1974). Los Crocodylia de México 
(estudio comparativo). Instituto Mexicano de Recursos 
Naturales Renovables A.C., México, D.F.

Arteaga, A. (1993). Repoblamiento del embalse de Tacarigua 
(Edo. Falcón, Venezuela) con Caimanes de la Costa 
(Crocodylus acutus) criados en cautiverio. Pp. 263-269 
in Zoocría de los Crocodylia: Mem. de la #I Reunion 
Regional del Grupo de Especialistas en Cocodrilos de la 
UICN. IUCN: Gland.

Arteaga, A. (1994). Venezuela: FUDENA evalua la situaci6n 
actual del caiman de la costa en Venezuela. Crocodile 
Specialist Group Newsletter 13(4): 17-19.

Ávila Cervantes, J., Charruau, P., Cedeño-Vázquez, R., 
Varela, B.J. and Larsson, H.C.E. (2017). Crocodylus acutus 
(American Crocodile). Diet. Herpetological Review 48(4): 
839-840. 

Balaguera-Reina, S.A. and Gonzalez-Maya, J.F. (2008). 
Population structure, density, and habitat of Crocodylus 
acutus Cuvier 1807 in the Via Parque Isla de Salamanca, 
Magdalena Department, Colombia. Herpetotropicos 4: 59-
63.

Balaguera-Reina, S.A. (2012). Ecology, population status, 
and human interactions of Crocodylus acutus at Zapatosa 
and Costilla swamps, Cesar Department, Colombia. 
Crocodile Specialist Group Newsletter 31(3): 7-9.

Balaguera-Reina, S.A. (2013). Attacks and human-crocodile 
conflict in local communities in Colombia. Crocodile 
Specialist Group Newsletter 31(2): 12-14.

Balaguera-Reina, S.A. and Farfán-Ardila, N. (2018). Are 
we ready for successful apex predator conservation in 
Colombia? Human-crocodile interactions as a study case. 
Herpetological Review 49: 5-12.

Balaguera-Reina, S.A., Navarrete, S., Pescador, F. and 
Rodríguez, K. (2012). First report of Caiman aguja 
(Crocodylus acutus) population in the Tayrona National 
Natural Park, Colombia. Crocodile Specialist Group 
Newsletter 31(1): 7-10.

Balaguera-Reina, S.A., Venegas-Anaya, M., Sanjur, 
O.I., Lessios, H.A. and Densmore, L.D. III. (2015a). 
Reproductive ecology and hatchling growth rates of the 
American crocodile (Crocodylus acutus) on Coiba Island, 
Panama. South American Journal of Herpetology 10: 1-22.

Balaguera-Reina, S.A., Venegas-Anaya, M. and Densmore, 
L.D. III. (2015b). The biology and conservation status 
of the American crocodile in Colombia. Journal of 
Herpetology 49: 200-206.



                                                                                      9

Balaguera-Reina, S.A., Venegas-Anaya, M., Sánchez, A., 
Arbelaez, I., Lessios, H.A. and Densmore, L.D. III. (2016). 
Spatial ecology of the American crocodile in a tropical 
Pacific island in Central America. PLOS One 11(6): 
e0157152.

Balaguera-Reina, S.A., Venegas-Anaya, M., Rivera-Rivera, 
B. and Densmore, L.D. III. (2017). Scute patterns as an 
individual identification tool in an American crocodile 
(Crocodylus acutus) population on Coiba Island, Panama. 
Journal of Herpetology 51: 523-531.

Balaguera-Reina, S.A., Venegas-Anaya, M., Beltrán-López, 
V., Cristancho, A. and Densmore, L.D. III. (2018a). Food 
habits and ontogenetic dietary partitioning of American 
crocodiles in a Tropical Pacific island in Central America. 
Ecosphere 9(9): e02393. 

Balaguera-Reina, S.A., Venegas-Anaya, M.D., Rivera-
Rivera, B., Morales Ramírez, D.A. and Densmore, L.D. III. 
(2018b). How to estimate population size in crocodylians? 
Population ecology of American crocodiles in Coiba Island 
as a study case. Ecosphere 9(10): e02474.

Barrantes, L.D.B. (2010). Analysis of crocodile attacks 
in Costa Rica, 1990-2009. Crocodile Specialist Group 
Newsletter 29(2): 14.

Bashyal, A., Gross, B.A., Venegas-Anaya, M., Lowrance, 
F. and Densmore, L.D. III. (2014). Assessment of 
microsatellites in estimating inter- and intraspecific 
variation among Neotropical Crocodylus species. Genetics 
and Molecular Research 13: 5492-5502.

Beauchamp, J.S., Hart, K.M., Cherkiss, M.S. and Mazzotti, 
F.J. (2018). Variation in home range size and patterns in 
adult female American crocodiles (Crocodylus acutus). 
Endangered Species Research 36: 161-171.  

Beauchamp, J.S., Wilson, B.S., McLaren, K., Wasilewski, 
J.A., Henriques, L.P. and Mazzotti, F.J. (2019). Satellite 
telemetry of Crocodylus acutus in Jamaica: Habitat 
selection and management implications. Caribbean 
Naturalist 60: 1-13.

Benko, T.P and Perc, M. (2009). Nonlinearities in mating 
sounds of American crocodiles. Biosystems 97: 154-159.

Bloor, P., Ibáñez, C. and Viloria-Lagares, T.A. (2015). 
Mitochondrial DNA analysis reveals hidden genetic 
diversity in captive populations of the threatened American 
crocodile (Crocodylus acutus) in Colombia. Ecology and 
Evolution 5: 130-140.

Bolaños Montero, J.R. (2012). Population status of the 
American crocodile (Crocodylus acutus) in the Tempisque 
Great Wetland, Guanacaste, Costa Rica, 2009-2010. Pp. 
167-178 in Crocodiles. Proceedings of the 21st Working 
Meeting of the IUCN-SSC Crocodile Specialist Group. 
IUCN: Gland.

Bolaños Montero, J.R., Sánchez R., J. and Piedra C., L. 
(1997). Inventario y estructura poblacional de crocodílidos 
en tres zonas de Costa Rica. Revista de Biología Tropical 
44(3): 283-287.

Boston, M., Porras Murillo, L.P., Conners, S., Harris, M. and 
Wasilewski, J. (2005). Recent surveys of the American 
Crocodile (Crocodylus acutus) in the Osa Peninsula 
Region of southwestern Costa Rica: Justification for long-
term studies and conservation. Crocodile Specialist Group 
Newsletter 24(4): 10-12.

Boucher, M., Tellez, M. and Anderson, J.T. (2017). A tail 
of two crocs: coding tail-spot patterns for individual 
identification of American (Crocodylus acutus) and 
Morelet’s (Crocodylus moreletii) crocodiles. Mesoamerican 
Herpetology 4: 760-772.

Brandon-Pliego, J.D. (2007). Estudio poblacional de 
Crocodylus acutus (Cuvier, 1807) (Reptilia: Crocodylia) 
en Jamiltepec, Oaxaca. Ciencia y Mar 11: 29-37.

Brien, M.L., Cherkiss, M.S. and Mazzotti, F.J. (2008). 
American crocodile, Crocodylus acutus, mortalities in 
southern Florida. Florida Field Naturalist 36: 55-59.

Briggs-Gonzalez, V., Bonenfant, C., Basille, M., Cherkiss, 
M., Beauchamp, J. and Mazzotti, F. (2017). Life histories 
and conservation of long-lived reptiles, an illustration with 
the American crocodile (Crocodylus acutus). Journal of 
Animal Ecology 86: 1102-1113.

Budd, K.M., Spotila, J.R. and Mauger, L.A. (2015). 
Preliminary mating analysis of American crocodiles, 
Crocodylus acutus, in Las Baulas, Santa Rosa, and Palo 
Verde National Parks, Guanacaste, Costa Rica. South 
American Journal of Herpetology 10: 4-9.

Buitrago V.F. (2000). Conservation status of the American 
crocodile in Nicaragua. Pp. 392 in Crocodiles. Proceedings 
of the 15th Working Meeting of the IUCN-SSC Crocodile 
Specialist Group. IUCN: Gland.

Buitrago V. F. (2001). Comercio de los Crocodylia de 
Nicaragua. Pp. 109-135 in Memorias Primer Seminario-
Taller: Capacitación y actualización en el manejo sostenible 
de los cocodrilos en Panamá, ed. by M. d. Anaya, Y. Morán 
de Gotti and N.V. Martínez Grajales. Asociación Panameña 
de Manejadores y Especialistas de Crocodylia: Panamá.

Caldwell, J. (2017). World Trade in Crocodilian Skins, 2013-
2015. UNEP-WCMC: Cambridge.

Carrillo-Rivera, N. and Porras-Murillo, L.P. (2014). Human-
crocodile interaction in the Great Tempisque Wetland, 
Costa Rica. Pp. 325-331 in Crocodiles. Proceedings of 
the 23rd Working Meeting of the IUCN-SSC Crocodile 
Specialist Group. IUCN: Gland.

Carvajal, R. and Alava, J.J. (2005). American crocodiles 



                                                                                      10

still remain in mangroves of the Guayaquil Gulf, Ecuador. 
Crocodile Specialist Group Newsletter 24(3): 6-7.

Carvajal, R.I., Saavedra, M. and Alava, J.J. (2005). 
Ecología poblacional, distribución y estudio de habitat 
de Crocodylus acutus (Cuvier, 1807) en la “Reserva de 
producción de fauna manglares El Salado” del estuario del 
Golfo de Guayaquil, Ecuador. Revista de Biología Marina 
y Oceanografía: 141-150.

Casas-Andreu, G. (2003). Ecología de la anidación 
de Crocodylus acutus (Reptilia:Crocodylidae) en la 
desembocadura del Río Cuitzmala, Jalisco, México. Acta 
Zoológica Mexicana (n.s.) 89: 111-128.

Cedeño-Vázquez, J.R., Rodriguez, D., Calmé, S., Ross, 
J.P., Densmore, L.D. III and Thorbjarnarson, J.B. 
(2008). Hybridization between Crocodylus acutus and 
Crocodylus moreletii in the Yucatan Peninsula: I. Evidence 
from mitochondrial DNA and morphology. Journal of 
Experimental Zoology 309A: 661-673.

Cedeño-Vázquez, J.R., Ross, J.P. and Calmé, S. (2006). 
Population status and distribution of Crocodylus acutus 
and C. moreletii in southeastern Quintana Roo, México. 
Herpetological Natural History 10: 53-66.

Cerrato, C. (2002). Honduras. Inventory of crocodiles in 
the Trujillo Bay Conservation Area. Crocodile Specialist 
Group Newsletter 21(2): 16.

Charruau, P. (2011). Age estimate of crocodiles (Crocodylus 
acutus) from Banco Chinchorro, Quintana Roo, Mexico. 
Quehacer Cientifico en Chiapas 1: 36-43.

Charruau, P. (2012). Microclimate of American crocodile 
nests in Banco Chinchorro biosphere reserve, Mexico: 
effect of incubation length, embryo survival and hatchling 
sex. Journal of Thermal Biology 37: 6-14.

Charruau, P. and González-Muñoz, R. (2015). Epibiont sea 
anemones inhabiting the American crocodile Crocodylus 
acutus. Marine Biodiversity 46: 11-12.

Charruau, P. and Hénaut, Y. (2012). Nest attendance and 
hatchling care in wild American crocodiles (Crocodylus 
acutus) in Quintana Roo, Mexico. Animal Biology 62: 29-
51.

Charruau, P., Cedeño-Vázquez, J.R. and Calmé, S. (2005). 
Status and conservation of the American crocodile 
(Crocodylus acutus) in Banco Chinchorro Biosphere 
Reserve, Quintana Roo, Mexico. Herpetological Review 
36: 390-395. 

Charruau, P., Thorbjarnarson, J.B. and Hénaut, Y. (2010a). 
Tropical cyclones and reproductive ecology of Crocodylus 
acutus Cuvier, 1807 (Reptilia: Crocodilia: Crocodylidae) 
on a Caribbean atoll in Mexico. Journal of Natural History 
44: 741-761. 

Charruau, P., Cedeño-Vázquez, J.R., Villegas, A. and 
González-Cortés, H. (2010b). Tasas de crecimiento del 
cocodrilo americano (Crocodylus acutus) en estado 
silvestre en la Península de Yucatán, México. Revista 
Latinoamericana de Conservación 1: 63-72. 

Charruau, P., Méndez de la Cruz, F.R. and González Cortés, 
H. (2011). Preliminary results on nesting ecology of 
Crocodylus acutus on Cozumel Island, Mexico. Crocodile 
Specialist Group Newsletter 30(4): 29-32.

Charruau, P., Pérez-Flores, J., Pérez-Juárez, J., Cedeño 
Vázquez, J.R. and Rosas-Carmona, R. (2012). Oral and 
cloacal microflora of wild crocodiles Crocodylus acutus 
and C. moreletii in the Mexican Caribbean. Diseases of 
Aquatic Organisms 98: 27-39.

Charruau, P., Hénaut, Y. and Álvarez-Legorreta, T. (2013). 
Organochlorine pesticides in nest substratum and infertile 
eggs of American crocodiles (Reptilia, Crocodylidae) in a 
Mexican Caribbean atoll. Caribbean Journal of Science 47: 
1-12.

Charruau, P., Pérez-Flores, J.S., Cedeño Vázquez, J.R., 
Gonzalez-Solis, D., Gonzáles-Desales, G.A., Monroy-
Vilchis, O. and Desales-Lara, M.A. (2016). Occurrence 
of Amblyomma dissimile on wild crocodylians in southern 
Mexico. Diseases of Aquatic Organisms 121: 167-171.

Charruau, P., Martínez G. Cantón, D.A. and Méndez de la 
Cruz, F.R. (2017a). Additional details on temperature-
dependent sex determination in Crocodylus acutus. 
Salamandra 53: 304-308.

Charruau, P., Pérez-Flores, J.S. and Labarre, D. (2017b). Skin 
parasitism by Paratrichosoma recurvum in wild American 
crocodiles and its relation to environmental and biological 
factors. Diseases of Aquatic Organisms 122: 205-211.

Chaves Cordero, G.A. (1993). Costa Rica: Situation of 
Crocodylus acutus in the central Pacific region. Crocodile 
Specialist Group Newsletter 12(4): 12-13.

Chenot-Rose, C. and Rose, V. (2013). American crocodile 
survey of Northern and Sandbore Cayes, Lighthouse Atoll, 
Belize. Crocodile Specialist Group Newsletter 31(1): 7-10.

Cherkiss, M.S., Romañach, S.S. and Mazzotti, F.J. (2011). 
The American crocodile in Biscayne Bay, Florida. Bays 
and Coasts 34: 529-535. 

Cherkiss, M.S., Mazzotti, F.J., Hord, L. and Aldecoa, M. 
(2014). Remarkable movements of an American crocodile 
(Crocodylus acutus) in Florida. Southeastern Naturalist 13: 
N52-N56.

Cupul-Magaña, F.G., Rubio-Delgado, A., Reyes-Juárez, A. 
and Hernández-Hurtado, H. (2002). Sondeo poblacional de 
Crocodylus acutus (Cuvier, 1807) en el estero Boca Negra, 
Jalisco. Ciencia y Mar 6: 45-50.



                                                                                      11

Cupul-Magaña, F.G., Niz-Villaseñor, A.D., Reyes-Juárez, 
A. and Rubio-Delgado, A. (2004). Historia Natural del 
cocodrilo americano (Crocodylus acutus) en el Estero 
Boca Negra, Jalisco, México: anidación y crecimiento de 
neonatos. Ciencia y Mar 8(23): 31-42.

Cupul-Magaña, F.G., Rubio-Delgado, A., Molano-Rendón, 
F. and Reyes-Juarez, A. (2008). Contenido estomacal de 
neonatos de Crocodylus acutus (Cuvier, 1807) en Boca 
Negra, Jalisco. Boletín de la Sociedad Herpetológica 
Mexicana 16: 41-45.

Cupul-Magaña, F.G., Rubio, A., Reyes-Nuñez, C., Torres-
Campos, E. and Solís-Pecero, L.A. (2010). Ataques de 
cocodrilo río (Crocodylus acutus) in Puerto Vallarta, 
Jalisco, Mexico. Cuadernos de Medicina Forense 16: 153-
160.

Cupul-Magaña, F.G., Mc Cann, F. and Escobedo-Galván, 
A. (2015). Observation of prey items consumption in 
American crocodile (Crocodylus acutus Cuvier, 1807): 
photographic record. Quehacer Científico en Chiapas 10: 
11-15. 

De Sola, R., Velasco, A., Villarroel, G. and Colomine, G. 
(2004). Evaluation of wild populations and habitats of the 
American crocodile (Crocodylus acutus) in Venezuela. Pp. 
248-256 in Crocodiles. Proceedings of the 17th Working 
Meeting of the IUCN-SSC Crocodile Specialist Group.
IUCN: Gland.

Domínguez-Laso, J. (2009). Record size for a female 
Crocodylus acutus in the Grijalva River, Chiapas, Mexico. 
Crocodile Specialist Group Newsletter 28(2): 14-15.

Domínguez-Laso, J. (2017). The legendary “Papillon” - an 
American crocodile (Crocodylus acutus) icon for Tabasco 
State, Mexico. Crocodile Specialist Group Newsletter 
36(4): 6-7.

English, L.T. (2017). Variation in crocodilian dorsal scute 
organization and geometry with a discussion of possible 
functional implications. Journal of Morphology 279: 154-
162.

Escobedo-Galván, A.H., Dueñas, C. and Martinez, C. (2004). 
Notes on crocodiles in El Salvador. Crocodile Specialist 
Group Newsletter 23(3): 14.

Escobedo-Galván, A.H., Gaviño-Rodrígiuez, J.H., Reyes-
Herrera, E.A., Quijano-Scheggia, S.I. and García-García, 
M. (2012). Occurrence of Amphibalanus amphitrite 
(Darwin, 1854) (Cirriperdia, Balanidae) on Crocodylus 
acutus (Reptilia, Crocodylia) in Colima, Mexico. 
Crustaceana 85: 1145-1148.

Escobedo-Galván, A.H., Elsey, R.M., Cann, F.M.C., Cupul-
Magaña, F.G. and López-Luna, M.A. (2019). Putting eggs 
in one big basket: communal egg-laying among long-lived 
reptiles. North-Western Journal of Zoology 15(1): 96-100.

Espinal, M. (2005). American Crocodiles in Cajon Dam. 
Crocodile Specialist Group Newsletter 24(3): 5-6.

Espinal, M. and Escobedo-Galván, A.H. (2011). Population 
status of the American crocodile (Crocodylus acutus) in El 
Cajon Reservoir, Honduras. Southwestern Naturalist 56: 
212-215.

Espinosa, M.I., Bertini, A., Gómez, J., Mejìa, F., Guerra, 
M., Baez, L., Gouin, N. and Patiño, E. (2012). A three-
year mark-recapture study in a remnant population 
of Crocodylus acutus Cuvier in Portete Bay (Guajira, 
Colombia). Gayana 76: 52-58.

Farlow, J.O., Robinson, N.J., Kumagai, C.J., Paladino, F.V., 
Falkingham, P.L., Elsey, R.M. and Martin, A.J. (2018a). 
Trackways of the American crocodile (Crocodylus acutus) 
in northwestern Costa Rica: Implications for crocodilian 
ichnology. Ichnos 25: 30-65.

Farlow, J.O., Robinson, N.J., Turner, M.L., Black, J. and 
Gatesy, S.M. (2018b). Footfall pattern of bottom-dwelling 
crocodile (Crocodylus acutus). Palaios 33: 406-413.

Ferguson, A.L., Varricchio, D.J., Piña, C.I. and Jackson, 
F.D. (2017). From eggs to hatchlings: nest site taphonomy 
of American crocodile (Crocodylus acutus) and broad-
snouted caiman (Caiman latirostris). Palaios 32: 337-348.

García-Grajales, J. and Buenrostro-Silva, A. (2013). New 
record of a non-fatal attack by an American crocodile and 
geographic analysis of historical attacks in Oaxaca State, 
Mexico. Crocodile Specialist Group Newsletter 32(4): 14-
16.

García-Grajales, J. and Buenrostro-Silva, A. (2017). 
Estimación poblacional del cocodrilo americano 
(Crocodylus acutus) en el Parque Nacional Lagunas 
de Chacahua, Oaxaca, México. Revista Mexicana de 
Bioversidad 88: 936-943.

García-Grajales, J. and Buenrostro-Silva, A. (2018). Crocodile 
attacks in Oaxaca, Mexico: An update of its incidences 
and consequences for management and conservation. Acta 
Universitaria 28: 1-8.

García-Grajales, J. and Buenrostro-Silva, A. (2019). 
Assessment of human-crocodile conflict in Mexico: 
patterns, trends and hotspots areas. Marine and Freshwater 
Research 70: 708-720.

García-Grajales, J., Aguirre-León, G. and Contreras-
Hernández, A. (2007). Tamaño y estructura poblacional de 
Crocodylus acutus (Cuvier 1807) (Reptilia: Crocodylidae) 
en el Estero la Ventanilla, Oaxaca, México. Acta Zoológica 
Mexicana (n.s.) 23: 53-71.

García-Grajales, J., Buenrostro-Silva, A. and Charruau, P. 
(2012). Growth and age of juvenile American crocodiles 



                                                                                      12

(Crocodylus acutus) in La Ventanilla Estuary, Oaxaca, 
Mexico. Herpetological Conservation and Biology 7: 330-
338.

García-Grajales, J., Buenrostro-Silva, A., Peña Crisantos, V., 
Montes, O., Hernández, A. and Rubio Delgado, A. (2013). 
New record of a fatal American crocodile attack in Oaxaca 
State, Mexico. Crocodile Specialist Group Newsletter 
32(4): 16-18.

Gómez, J.J., Mejía, F., Patiño, E. and Baez, L. (2009). 
Crocodylus acutus conservation program in Bahía Portete, 
Colombia. Crocodile Specialist Group Newsletter 28(2): 
10-12.

Gómez-Gonzáles, J.J., Narváez-Barandica, J.C., Báez, L. 
and Patiño-Flórez, E. (2017). Ecología de la anidación 
de Crocodylus acutus (Reptilia: Crocodylidae) en Bahía 
Portete, La Guajira, Colombia. Revista de Biología 
Tropical 65: 211-228. 

Gómez Hernández, Y. (2004). Hábitos alimentarios del 
cocodrilo de ría (Crocodylus acutus) y del cocodrilo de 
pantano (Crocodylus moreletii) en la reserva de la biosfer 
Sian Ka’an Q. Roo, México. Unpublished Licenciatura 
Thesis, Universidad Autónoma Metropolitana, México, 
D.F.

González Cortés, H. (2007). Estudio poblacional de 
Crocodylus acutus (Cuvier, 1807) en el Refugio Estatal de 
Flora y Fauna Laguna de Colombia, Cozumel, Quintana 
Roo. Unpublished Licenciatura Thesis, Universidad 
Veracruzana, México.

González-Desales, G.A., Monroy-Vilchis, O, Zarco-
González, M.M. and Charruau, P. (2016). Nesting ecology 
of the American crocodile in La Encrucijada Biosphere 
Reserve, Mexico. Amphibia-Reptilia 37: 261-271.

González-Trujillo, R., Rodriquez, D., González-Romero, A., 
Forstner, M.R.J., Densmore, L.D. III and Reynoso, V.H. 
(2012). Testing for hybridization and assessing genetic 
diversity in Morelet’s crocodile (Crocodylus moreletii) 
populations from central Veracruz. Conservation Genetics 
13: 1677-1683. 

Green, T.W., Slone, D.H., Swain, E.D., Cherkiss, M.S., 
Lohmann, M., Mazzotti, F.J. and Rice, K.G. (2014). 
Evaluating effects of Everglades restoration on American 
crocodile populations in south Florida using a spatially-
explicit, stage-based population model. Wetlands 34: 
S213-S224. 

Groombridge, B. (1987). The distribution and status of world 
crocodilians. Pp. 9-21 in Wildlife Management: Crocodiles 
and Alligators, ed. by G.J.W. Webb, S.C. Manolis and P.J. 
Whitehead. Surrey Beatty & Sons: Chipping Norton.

Hekkala, E. (2004). Conservation Genetics at the Species 
Boundary: Case Studies from African and Caribbean 

Crocodiles (Genus: Crocodylus). PhD thesis, Columbia 
University, New York, USA.

Hekkala, E.R, Platt, S.G., Thorbjarnarson, J.B., Rainwater, 
T.R., Tessler, M., Cunningham, S.W., Twomey, C. and 
Amato, G. (2015). Integrating molecular, phenotypic, 
and environmental data to elucidate patterns of crocodile 
hybridization in Belize. Royal Society Open Science 2: 
150409.

Henriques, L., Wilson, B. and Ross, P. (2012). Jamaican 
crocodile conservation. Crocodile Specialist Group 
Newsletter 31(3): 6-7.

Hernández-Hurtado, H., Quevedo-Machain, R.G. and 
Hernández-Hurtado, P.S. (2006). Los cocodrilos de la 
costa Pacífico occidental (Michoacán, Colima y Jalisco) 
de México. Pp. 375-389 in Los Recursos Pesqueros y 
Acuícolas de Jalisco, Colima y Michoacan, ed. by M.C. 
Jiménez Quíroz and E.E. Barr. Instituto Nacional de la 
Pesca: Mexico.

Hernández-Hurtado, H., de Jesus Romero-Villaruel, J. and 
Hernández-Hurtado, P.S. (2011). Ecología poblacional de 
Crocodylus acutus en los sistemas estuarinos de San Blas, 
Nayarit, México. Revista Mexicana de Bioversidad 82: 
887-895.

Hernández-Hurtado, P.S., Nolasco-Soria, H., Carrillo-Farnés, 
O., Hernández-Hurtado, H., de Quevedo-Machain, R.G., 
Casas-Andreu, G., Montoya-Martínez, C. and Vega-
Villasante, F. (2018). Contributions to the nutrition of the 
American crocodile Crocodylus acutus (Cuvier, 1907) in 
captivity. Latin American Journal of Aquatic Research 
46(1): 15-19.

Huerta Ortega, S.M. and Ponce Campos, P. (2002). Interacción 
hombre-cocodrilo en la costa de Jalisco, México. Pp. 
200-203 in Crocodiles. Proceedings of the 16th Working 
Meeting of the IUCN-SSC Crocodile Specialist Group. 
IUCN: Gland.

Huerta Ortega, S.M., Ponce Campos, P. and Ross, J.P. (2002). 
Preliminary results of a population study of American 
crocodile (Crocodylus acutus) in Jalisco, Mexico. Pp. 
231-238 in Crocodiles. Proceedings of the 16th Working 
Meeting of the IUCN-SSC Crocodile Specialist Group.
IUCN: Gland.

Kaiser, H., Sihotang, E.J.R., Marson, K.M., Crane, K.M., 
Dayov, J. and Grismer, L.L. (2001). A breeding population 
of American crocodiles, Crocodylus acutus, on Roatán, 
Isla de Bahía, Honduras. Herpetological Review 32(3): 
164-165.

King, F.W., Espinal, M. and Cerrato, L.C.A. (1990). 
Distribution and status of the crocodilians of Honduras. Pp. 
313-354 in Crocodiles: Proceedings of the 10th Working 
Meeting of Crocodile Specialist Group. IUCN: Gland.



                                                                                      13

King, F.W., Ross, J.P. and Gutierrez, L.D. (1994). Survey of 
the status of the crocodilians of Nicaragua. Pp. 121-161 in 
Crocodiles: Proceedings of the 12th Working Meeting of 
Crocodile Specialist Group. IUCN: Gland.

Kushlan, J.A. (1988). Conservation and management of the 
American crocodile. Environmental Management 12: 777-
790.

Kushlan, J.A. and Mazzotti, F.J. (1989a). Population biology 
of the American crocodile. Journal of Herpetology 23: 
7-21.

Kushlan, J.A. and Mazzotti, F.J. (1989b). Historic and present 
distribution of the American crocodile in Florida. Journal 
of Herpetology 23: 1-7.

Labarre, D., Charruau, P., Platt, S.G., Rainwater, T.R., 
Cedeño-Vázquez, J.R. and González-Cortés, H. 
(2017). Morphological diversity of the American 
Crocodile (Crocodylus acutus) in the Yucatán Peninsula. 
Zoomorphology 136: 387-401.

Lander, A. and Bermudez, S. (2005). Current status of the 
American crocodile in Venezuela. Crocodile Specialist 
Group Newsletter 24(3): 7-8.

Lander. A., Bisbal, F. and Velasco, A. (1994). Venezuela: 
programa sobre la conservación del caimán de la costa. 
Crocodile Specialist Group Newsletter 13(3): 17-18.

Larriera, A., Webb, G., Velasco, A., Rodriguez, M. and Ortiz, 
B. (2005). Mission to Colombia. Crocodile Specialist 
Group: Darwin. (Available at www.iucncsg.org/ph1/
modules/Publications/reports.html).

Lorenz, J.J. (2014). A review of the effects of altered 
hydrology and salinity on vertebrate fauna and their habitats 
in northeastern Florida Bay. Wetlands 34: S189-S200. 

Machkour-M’Rabet, S., Hénaut, Y., Charruau, P., Gevrey, M., 
Winterton, P. and Legal, L. (2009). Between introgression 
events and fragmentation, islands are the last refuge for the 
American crocodile in Caribbean Mexico. Marine Biology 
156: 1321-1333.

Mandujano Camacho, H.O. (2003). Estado de Conservación 
del Cocodrilo de Río (Crocodylus acutus) en la Cuenca del 
Río Grijalva en Chiapas, México. Unpublished MSc thesis, 
Universidad Nacional Costa Rica, Costa Rica.

Mandujano-Camacho, H. and Rodas-Trejo, J. (2010). 
Abundancia de Crocodylus acutus en sitios paradójicos 
por influencia de las hidroeléctricas que fragmentan el río 
Grijalva en Chiapas, México. Revista Latinoamericana de 
Conservación 1: 38-51.

Mauger, L.A., Velez, E., Cherkiss, M.S., Brien, M.L., Boston, 
M., Mazzotti, F.J. and Spotila, J.R. (2012). Population 
assessment of the American crocodile, Crocodylus acutus, 

(Crocodilia: Crocodylidae) on the Pacific coast of Costa 
Rica. Revista de Biología Tropical 60: 1889-1901.

Mauger, L.A., Velez, E., Cherkiss, M.S., Brien, M.L., Mazzotti 
F.J. and Spotila, J.R. (2017). Conservation genetics of 
American crocodile, Crocodylus acutus, populations in 
Pacific Costa Rica. Nature Conservation 17: 1-17.

Mazzotti, F.J. (1989). Factors affecting the nesting success 
of the American crocodile, Crocodylus acutus, in Florida 
Bay. Bulletin of Marine Science 44: 220-228.

Mazzotti, F.J., Brandt, L.A., Moler, P. and Cherkiss, M.S. 
(2007b). American crocodile (Crocodylus acutus) in 
Florida: Recommendations for endangered species 
recovery and ecosystem restoration. Journal of Herpetology 
41: 122-132.

Mazzotti, F.J., Cherkiss, M.S., Parry, M.W. and Rice, 
K.G. (2007a). Recent nesting of the American crocodile 
(Crocodylus acutus) in Everglades National Park, Florida, 
USA. Herpetological Review 38: 285-289.

Mazzotti, F.J., Best, G.R., Brandt, L.A., Cherkiss, M.S., 
Jeffery, B.M. and Rice, K.G. (2009). Alligators and 
crocodiles as indicators for restoration of Everglades 
ecosystems. Ecological Indicators 9S: S137-S149.

Mazzotti, F.J., Cherkiss, M.S., Parry, M., Beauchamp, 
J., Rochford, M., Smith, B., Hart, K. and Brandt, L.A. 
(2016). Large reptiles and cold temperatures: do extreme 
cold spells set distributional limits for tropical reptiles in 
Florida? Ecosphere 7: e01439.

Mazzotti, F.J., Smith, B.J., Squires, M.A., Cherkiss, M.S., 
Farris, S.C., Hackett, C., Hart, K.M., Briggs-Gonzalez, V. 
and Brandt, L.A. (2019). Influence of salinity on relative 
density of American crocodiles (Crocodylus acutus) in 
Everglades National Park: implications for restoration of 
Everglades ecosystems. Ecological Indicators 102: 608-
616.

McCann, F., Escobedo-Galván, A.H. and Cupul-Magaña, 
F.G. (2016). Crocodylus acutus (American crocodile). 
Anthropogenic nesting. Herpetological Review 47: 456-
457.

Medem, F. (1981). Los Crocodylia de Sur América. Vol. 1. 
Los Crocodylia de Colombia. Ed. Carrera 7a Ltd.: Bogota.

Merchant, M., McFatter, J., Mead, S., McAdon, C. and 
Wasilewski, J. (2010a). Identification and characterization 
of serum compliment activity in the American crocodile 
(Crocodylus acutus). Veterinary Immunology and 
Immunopathology 133: 165-169.

Merchant, M., Mead, S., McAdon, C., McFatter, J. and 
Wasilewski, J. (2010b). Identification and characterization 
of dipeptidyl peptidase IV enzyme activity in the American 
crocodile (Crocodylus acutus). Veterinary Immunology 



                                                                                      14

and Immunopathology 136: 28-33.

Milián-García, Y., Venegas-Anaya, M., Frias-Soler, R., 
Crawford, A.J., Ramos-Targarona, R., Rodríguez-
Soberón, R., Alonso-Tabet, Thorbjarnarson, J., Sanjur, 
O.I., Espinosa-López, G. and Bermingham, E. (2011). 
Evolutionary history of Cuban crocodiles Crocodylus 
rhombifer and Crocodylus acutus inferred from multilocus 
markers. Journal of Experimental Zoology 315: 358-375.

Milián-García, Y., Ramos-Targarona, R., Pérez-Fleitas, 
E., Sosa-Rodríguez, G., Guerra-Manchena, L., Alonso-
Tabet, M., Espinosa-López, G. and Russello, M.A. (2015). 
Genetic evidence of hybridization between the critically 
endangered Cuban crocodile and the American crocodile: 
implications for population history and in situ/ex situ 
conservation. Heredity 114: 272-280.

Milián-García, Y., Castellanos-Labarcena, J., Russello, M.A. 
and Amato, G. (2018a). Mitogenomic investigation reveals 
a cryptic lineage of Crocodylus in Cuba. Bulletin of Marine 
Science 94: 329-343. 

Milián-García, Y., Russello, M.A., Castellanos-Labarcena, J., 
Cichon, M., Kumar, V., Espinosa, G., Rossi, N., Mazzotti, 
F., Hekkala, E., Amato, G. and Janke, A. (2018b). Genetic 
evidence supports a distinct lineage of American crocodile 
(Crocodylus acutus) in the Greater Antilles. PeerJ 6: e5836.

Moler, P.E. (1991). American crocodile recovery plan 
implementation: American crocodile population dynamics. 
Final Report to Florida Freshwater Fish and Game 
Commission, Tallahassee. Study No. 7532.

Moler, P. and Abercrombie, C.L. (1992). Growth and survival 
of Crocodylus acutus in South Florida, USA. Pp. 272-289 
in Crocodiles. Proceedings of the 11th Working Meeting of 
the IUCN-SSC Crocodile Specialist Group. IUCN: Gland. 

Morales-Betancourt, M.A., Balaguera-Reina, S.A., Ulloa-
Delgado, G. and Lasso, C.A. (2015). Crocodylus acutus 
(Cuvier 1807). Pp. 190-195 in Libro rojo de reptiles de 
Colombia, ed. by M.A., Morales-Betancourt, C.A. Lasso, 
V.P. Páez and B.C. Bock. Instituto de Investigación de 
Recursos Biológicos Alexander von Humboldt (IAvH), 
Universidad de Antioquia: Bogotá, D.C., Colombia.

Muñiz, M. (2004). Report on the current status of crocodilians 
in Mexico. Crocodile Specialist Group Newsletter 23(1): 
21-24.

Murray, C.M., Easter, M., Padilla, S., Garrigós, D.B., 
Stone, J.A., Bolaños-Montero, J., Sasa, M. and Guyer, C. 
(2015). Cohort-dependent sex ratio biases in the American 
crocodiles (Crocodylus acutus) of the Tempisque Basin. 
Copeia 103: 541-545.

Murray, C.M., Easter, M., Padilla, S., Marin, S.M. and Guyer, 
C. (2016). Regional warming and the thermal regimes of 
American crocodile nests in the Tempisque Basin, Costa 

Rica. Journal of Thermal Biology 60: 49-59. 

Murray, C.M., Merchant, M., Easter, M., Padilla, S., Garrigós, 
D.B., Marin, M.S and Guyer, C. (2017). Detection of a 
synthetic sex steroid in the American crocodile (Crocodylus 
acutus): evidence for a novel environmental androgen. 
Chemosphere 180: 125-129.

Navarro Serment, C.J. (2003). Abundance, habitat use, 
and conservation of the American crocodile in Sinaloa. 
Crocodile Specialist Group Newsletter 22(2): 23.

Ogden, J. C. (1978). Status and nesting biology of the 
American crocodile, Crocodylus acutus, (Reptilia, 
Crocodilidae) in Florida. Journal of Herpetology 12:183-
196.

Pacheco-Sierra, G., Gompert Z., Domínguez-Laso, J. 
and Vázquez-Domínguez, E. (2016). Genetic and 
morphological evidence of geographically widespread 
hybrid zone between crocodile two species, Crocodylus 
acutus and Crocodylus moreletii. Molecular Ecology 25: 
3484-3498.

Pacheco-Sierra, G., Vázquez-Domínguez, E., Pérez-
Alquicira, J., Suárez-Atilano, M. and Domínguez-Laso, J. 
(2018). Ancestral hybridization yields evolutionary distinct 
hybrids lineages and species boundaries in crocodiles, 
posing unique conservation conundrums. Frontiers in 
Ecology and Evolution 6: 138.

Pérez, O. and Escobedo-Galván, A.H. (2009). Potential effects 
of El Niño Oscillation (ENSO) on growth of the American 
crocodile, Crocodylus acutus (Crocodylia: Crocodylidae) 
in captivity. Journal of Thermal Biology 34: 14-16.

Pérez-Flores, J., Charruau, P. and Pérez Juarez, J.G. (2011). 
Bacterial isolation from wound and fibriscess in wild 
American crocodiles (Crocodylus acutus) of Banco 
Chinchorro. Crocodile Specialist Group Newsletter 30(2): 
20-22.

Pérez-Flores, J., Charruau, P., Cedeño-Vázquez, R. and 
Atilano, D. (2017). Evidence for wild crocodiles as a risk 
for human leptospirosis, Mexico. EcoHealth 14: 58-68.

Platt, S. (2003). A recent study of the American crocodile 
in the Turneffe Atoll, Belize. Crocodile Specialist Group 
Newsletter 22(2): 17-20.

Platt, S.G. and Rainwater, T.R. (2005). A review of 
morphological characters useful for distinguishing 
Morelet’s crocodile (Crocodylus moreletii) and American 
crocodile (Crocodylus acutus) with an emphasis on 
populations in the coastal zone of Belize. Bulletin of the 
Chicago Herpetological Society 40: 25-29.

Platt, S.G. and Rainwater, T.R. (2014). Crocodiles. Pp. 79-
85 in State of the Belize Coastal Zone Report 2003–2013. 
Coastal Zone Management Authority & Institute: Belize 



                                                                                      15

City.

Platt, S.G. and Thorbjarnarson, J.B. (1997). Status and life 
history of the American crocodile in Belize. Final Report 
to United Nations Development Programme, Global 
Environmental Facility. Project BZE/92/G31. 165 pp.

Platt, S.G. and Thorbjarnarson, J. (2000a). Status and 
conservation of the American crocodile, Crocodylus 
acutus, in Belize. Biological Conservation 96: 13-20.

Platt, S.G. and Thorbjarnarson, J. (2000b). Nesting ecology 
of the American crocodile in the coastal zone of Belize. 
Copeia 2000: 869-873.

Platt, S.G. and Thorbjarnarson, J.B. (2000c). Population 
status and conservation of Morelet’s crocodile, Crocodylus 
moreletii, in northern Belize. Biological Conservation 96: 
21-29.

Platt, S.G., Rainwater, T.R. and Nichols, S. (2004). 
A recent population assessment of the American 
crocodile (Crocodylus acutus) in Turneffe Atoll, Belize. 
Herpetological Bulletin 89: 26-32.

Platt, S.G., Rainwater, T.R. and Thorbjarnarson, J.B. (2002). 
Crocodylus acutus (American crocodile). Hatchling diet. 
Herpetological Review 33: 202-203.

Platt, S.G., Thorbjarnarson, J.B. and Rainwater, T.R. (1999). 
Occurrence of the American crocodile in Lighthouse Atoll, 
Belize. Caribbean Journal of Science 35: 316-318.

Platt, S.G., Thorbjarnarson, J.B. and Rainwater, T.R. (2012). 
Scalation of the American crocodile, Crocodylus acutus 
(Crocodylidae, Crocodilia), from the coastal zone of 
northern Belize. Caribbean Journal of Science 46: 332-338.

Platt, S.G., Thorbjarnarson, J.B., Rainwater, T.R. and Martin, 
D.R. (2011). Size estimation, morphometrics, sex ratio, 
sexual size dimorphism, and biomass of Crocodylus acutus 
in the coastal zone of Belize. Salamandra 47: 179-192.

Platt, S.G., Thorbjarnarson, J.B., Rainwater, T.R. and Martin, 
D.R. (2013a). Diet of the American crocodile (Crocodylus 
acutus) in marine environments of coastal Belize. Journal 
of Herpetology 47: 1-10.

Platt, S.G., Elsey, R.M., Liu, H., Rainwater, T.R., Nifong, 
J.C., Rosenblatt, A.E., Heithaus, M.R. and Mazzotti, F. 
(2013b). Frugivory and seed dispersal by crocodilians: An 
overlooked form of saurochory? Journal of Zoology 291: 
87-99.

Platt, S.G., Charruau, P. and Rainwater, T.R. (2014a). 
Scavenging of crocodile eggs by vultures (Cathartes aura 
and Coragyps atratus) in Quintana Roo, Mexico. Bulletin 
Texas Ornithological Society 47: 37-40.

Platt, S.G., Chenot-Rose, C., Rose, V. and Rainwater, 

T.R. (2014b). Crocodylus acutus (American crocodile). 
Frugivory. Herpetological Review 45: 120-121.

Ponce-Campos, P., Thorbjarnarson, J. and Velasco, A. (2012). 
Crocodylus acutus. The IUCN Red List of Threatened 
Species 2012: e.T5659A3043244 (http://dx.doi.
org/10.2305/IUCN.UK.2012.RLTS.T5659A3043244.en).

Ponce-Campos, P. (2014). Human-crocodile conflict 
with Crocodylus acutus in Mexico, with comments on 
Crocodylus moreletii and Caiman crocodilus. Pp. 246-255 
in Crocodiles. Proceedings of the 23rd Working Meeting of 
the IUCN-SSC Crocodile Specialist Group. IUCN: Gland.

Porras, L. (2007). Cocodrilos en Costa Rica: ¿poblacion o 
metapoblación? Revista de Ciencias Ambientales 33: 18-
22.

Porras Murillo, L.P., Montero, J.R.B. and Barr, B.R. (2008). 
Variación genética y flujo de genes entre poblaciones de 
Crocodylus acutus (Crocodylia: Crocodylidae) en tres 
ríos del Pacíficos Central, Costa Rica. Revista de Biología 
Tropical 56: 1471-1480.

Powell, R. and Inchástegui, S.J. (2009). Conservation of 
the herpetofauna of the Dominican Republic. Applied 
Herpetology 6:103-122. 

Rainwater, T.R. and Platt, S.G. (2009). Possible decline of 
an American crocodile (Crocodylus acutus) population on 
Turneffe Atoll, Belize. Herpetological Bulletin. 107: 3-11.

Rainwater, T.R. and Platt, S.G. (2013). Population assessment 
of American crocodile (Crocodylus acutus) in Turneffe 
Atoll, Belize, 2012. Report to Belize Forest Department, 
Belmopan, Belize. 27 pp.

Rainwater, T.R., Wu, T.H., Finger, A.G., Cañas, J.E., Yu, 
L., Reynolds, K.D., Coimbatore, G., Barr, B., Platt, S.G., 
Cobb, G.P., Anderson, T.A. and McMurry, S.T. (2007). 
Metals and organochlorine pesticides in caudal scutes of 
crocodiles from Belize and Costa Rica. Science of the 
Total Environment 373: 146-156.

Rainwater, T.R., Barrantes, L.D., Montero, J.R.B., Platt, 
S.G. and Barr, B.R. (2010). Crocodylus acutus (American 
crocodile). Adult mass. Herpetological Review 41: 489-
490.

Rainwater, T.R., Millichamp, N.J., Barrantes, L.D.B., Barr, 
B.R., Montero, J.R.B., Platt, S.G., Abel, M.T., Cobb, G.P. 
and Anderson, T.A. (2011). Ocular disease in American 
crocodiles (Crocodylus acutus) in Costa Rica. Journal of 
Wildlife Diseases 47: 415-426.

Rainwater, T.R., Platt, S.G., Montero, J.R.B. and Barr, 
B.R. (2015). Crocodylus acutus (American crocodile). 
Ectoparasitism. Herpetological Review 46: 429.

Ray, D.A., Dever, J.A., Platt, S.G., Rainwater, T.R., Finger, 



                                                                                      16

A.G., McMurry, S.T., Batzer, M.A., Barr, B., Stafford, 
P.J., McKnight, J. and Densmore, L.D. III. (2004). Low 
levels of nucleotide diversity in Crocodylus moreletii and 
evidence of hybridization with C. acutus. Conservation 
Genetics 5: 449-462.

Reeves, L.E., Krysko, K.L. and Connelly, C.R. (2019). 
Crocodylus acutus (American crocodile). Ectoparasites. 
Herpetological Review 50: 131-132.

Richards, P.M. and Wasilewski, J. (2003). Crocodylus acutus 
(American crocodile). Cannibalism. Herpetological 
Review 34: 371.

Rodriguez, D., Cedeño-Vázquez, J.R., Forstner, M.R.J. 
and Densmore, L.D. III. (2008). Hybridization between 
Crocodylus acutus and Crocodylus moreletii in the Yucatan 
Peninsula: II. Evidence from microsatellites. Journal of 
Experimental Zoology 309A: 674-686.

Rodriguez, D., Forstner, M.R.J., Moler, P.E., Wasilewski, 
J.A., Cherkiss, M.S. and Densmore, L.D. III. (2011). 
Effect of human-mediated migration and hybridization on 
the recovery of the American crocodile in Florida (USA). 
Conservation Genetics 12: 449-459.

Rodríguez Soberón, R., Alonso Tabet, M. and Berovides 
Alvarez, V. (2002). Nidificación del cocodrilo Americano 
(Crocodylus acutus Cuvier) en el Refugio de Fauna 
“Monte Cabaniguan”, Cuba. Pp. 135-156 in Conservação 
e Manejo de Jacarés e Crocodilos da América Latina, ed. 
by L. Verdade and A. Larriera. C.N. Editoria: Piricicaba, 
Brazil.

Rodríguez Soberón, R., Alonso Tabet, M., Thorbjarnarson, J. 
and Ramos, R. (2006). Programs for the conservation of the 
American crocodile in Cuba. Pp. 254-255 in Crocodiles. 
Proceedings of the 18th Working Meeting of the IUCN-
SSC Crocodile Specialist Group. IUCN: Gland.

Ross, P. and Larierra, A. (2001). Renewed conflict in Tarcoles 
River. Crocodile Specialist Group Newsletter 20(2): 32-33.

Ross, E.D. and Mayer, G.C. (1983). On the dorsal armor of 
the Crocodilia. Pp. 305-331 in Advances in Herpetology 
and Evolutionary Biology, ed. by A.G.J. Rhodin and K. 
Miyata. Museum of Comparative Zoology: Cambridge, 
Massachusetts.

 
Sánchez, J. (2001). Estado de la población de cocodrilos 

(Crocodylus acutus) en el río Tempisque, Guanacaste, 
Costa Rica. Unpublished Report, Área de Conservación 
Tempisque-Instituto Nacional de Biodiversidad (INBio), 
Heredia, Costa Rica.

Sasa, M. and Chaves, G. (1992). Tamaño estructura y 
distribución de una población de Crocodylus acutus 
(Crocodylia: Crocodilidae) en Costa Rica. Revista de 
Biología Tropical 40: 131-134.

Schmidt, K.P. (1924). Notes on Central American crocodiles. 
Fieldiana 12: 79-92.

Schubert, A. and Santana, G. (1996). Conservation of 
the American Crocodile (Crocodylus acutus) in the 
Dominican Republic. Pp. 425-433 in Contributions to West 
Indian Herpetology: A Tribute to Albert Schwartz, ed. by 
R. Powell and R.W. Henderson. SSAR Contribution in 
Herpetology 12: Ithaca, New York.

Schubert, A. (2002). Reproducción del cocodrilo Americano 
(Crocodylus acutus) en el Lago Enriquillo, Republica 
Dominicana. Pp. 244-252 in Crocodiles. Proceedings of 
the 16th Working Meeting of the IUCN-SSC Crocodile 
Specialist Group. IUCN: Gland.

Seijas, A.E. (1988). Habitat use by the American crocodile 
and the spectacled caiman coexisting along the Venezuelan 
coastal region. MSc thesis, University of Florida, 
Gainesville, Florida, USA.

Seijas, A. (2002). Scale patterns of American crocodiles 
(Crocodylus acutus) from several Venezuelan localities. 
Revista Unellez de Ciencia y Tecnología 20: 118-134.

SEMARNAT (2018). Protocolo de atención a contingencias 
humano-cocodrilianos. Componente de manejo de 
poblaciones del Programa de Acción para la Conservación 
de Especies (PACE): Crocodylia (Crocodylus acutus, 
Crocodylus moreletii y Caiman crocodilus chiapasius). 
SEMARNAT/CONANP: México.

Serrano-Gómez, S.S., Guevara-Chumacero, L.M., Barriga-
Sosa, I.D.L.A., Ullóa-Arvízu, R., González-Guzmán, S. 
and Vázquez-Peláez, C.G. (2016). Low levels of genetic 
diversity in Crocodylus acutus in Oaxaca and Guerrero, 
Mexico, and molecular-morphological evidence of the 
presence of C. moreletii. Biochemical Systematics and 
Ecology 69: 51-59. 

Sigler, L. (2002). Conservación y manejo de Crocodylus 
acutus en México. Pp. 167-184 in Conservação e Manejo 
de Jacarése Crocodilos da América Latina, ed. by L. 
Verdade and A. Larriera. C.N. Editoria: Piracicaba, Brazil.

Sigler, L. (2010). La Historia Natural del Cocodrilo Americano 
Crocodylus acutus en el Parque Nacional Cañón del 
Sumidero, Chiapas, México. Revista Latinoamericana de 
Conservación 1(2): 73-82.

Sigler. L. (2011). American crocodile recovery at Sumidero 
Canyon National Park, Chiapas, Mexico. Crocodile 
Specialist Group Newsletter 30(4): 7-9.

Stansell, K. (2007). Endangered and Threatened Wildlife 
and Plants; Reclassification of the American Crocodile 
Distinct Population Segment in Florida from Endangered 
to Threatened. Federal Register 72: 13027-13041.

Tellez, M. and Paquet-Durand, I. (2011). Nematode infection 



                                                                                      17

of the ventral scales of the American crocodile (Crocodylus 
acutus) and Morelet’s crocodile (Crocodylus moreletii) in 
southern Belize. Comparative Parasitology 78: 378-381. 

Tellez, M. and Boucher, M. (2018). The lessons of history and 
the future of American crocodile conservation in Belize. 
Herpetological Review 49: 492-498.

Tellez, M., Boucher, M. and Kohlman, K. (2016). Population 
status of the American crocodile (Crocodylus acutus) in 
Caye Caulker, Belize. Mesoamerican Herpetology 3: 450-
460.

Thorbjarnarson, J. B. (1988). The status and ecology of the 
American crocodile in Haiti. Bulletin of the Florida State 
Museum, Biological Sciences 33: 1-86.

Thorbjarnarson, J. (1989). Ecology of the American crocodile 
(Crocodylus acutus). Pp. 228-258 in Crocodiles: Their 
Ecology, Management, and Conservation. IUCN: Gland.

Thorbjarnarson, J., Mazzotti, F., Sanderson, E., Buitrago, F., 
Lazcano, M., Minkowski, K., Muñiz, M., Ponce, P., Sigler, 
L., Soberon, R., Trelancia, A.M. and Velasco, A. (2006). 
Regional habitat conservation priorities for the American 
crocodile. Biological Conservation 128: 25-36.

Trelancia, M. (2001). Situación de los Crocodilia en el 
Perú. Pp. 34-43 in Memorias Primer Seminario-Taller: 
Capacitación y actualización en el manejo sostenible de 
los cocodrilos en Panamá, ed. by M. d. Anaya, Y. Morán de 
Gotti and N.V. Martínez Grajales. Asociación Panameña 
de Manejadores y Especialistas de Crocodylia: Panamá.

Triminio, J., Tellez, M. and Sung, H. (2019). Crocodylus 
acutus (American crocodile). Cannibalism. Herpetological 
Review 50: 777-778.

Ulloa Delgado, G.A. (2004). Conservation of C. acutus in 
Cispatá Bay, Dept. of Cordoba. Crocodile Specialist Group 
Newsletter 23(1): 18-19.

Ulloa Delgado, G.A. (2005). Experimental pilot project 
for the conservation of Crocodylus acutus by local 
communities in the mangroves of Cispatá Bay, Cordoba. 
Crocodile Specialist Group Newsletter 24(1): 9-11.

Ulloa Delgado, G.A. (2011). Natural populations of crocodiles 
discovered in the Catatumbo Region. Crocodile Specialist 
Group Newsletter 30(4): 6-7.

Ulloa Delgado, G.A. (2012). Proyecto de conservación 
del Crocodylus acutus de la bahía de Cispatá con la 
participación de las comunidades locales municipio de San 
Antero-Departamento de Córdoba. Caribe de Colombia. 
Documento de apoyo técnico para la solicitud de la 
enmienda del apéndice 1 al 2: 130.

Ulloa Delgado, G.A. and Sierra Díaz, C.L. (2002). 
Conservation of Crocodylus acutus in the Bahía de Cispatá. 

Crocodile Specialist Group Newsletter 21(2): 13-15.

Ulloa Delgado, G.A. and Sierra Díaz, C.L. (2006). 
Experimental pilot project for the conservation of 
Crocodylus acutus by local communities in the mangrove 
of Cispatá Bay, Cordoba, Colombia, South America. Pp. 
156-154 in Crocodiles. Proceedings of the 18th Working 
Meeting of the IUCN-SSC Crocodile Specialist Group. 
IUCN: Gland.

Velasco A. (2004). Status of crocodilians in South America. 
Pp. 188-193 in Crocodiles. Proceedings of the 17th 
Working Meeting of the IUCN-SSC Crocodile Specialist 
Group. IUCN: Gland.

Velasco, A. and Lander, A. (1998). Evaluation of the 
reintroduction program for American crocodiles 
(Crocodylus acutus) in the Cuare Wildlife Refuge, Falcon 
State, Venezuela. Pp. 320-324 in Crocodiles. Proceedings 
of the 14th Working Meeting of the IUCN-SSC Crocodile 
Specialist Group. IUCN: Gland.

Velasco, A., de Sola, R. and Lander, A. (2000). National 
program for the conservation of the American crocodile 
(Crocodylus acutus) in Venezuela. Pp. 330-335 in 
Crocodiles. Proceeding of the 15th Working Meeting of 
the IUCN-SSC Crocodile Specialist Group. IUCN: Gland.

Venegas-Anaya, M., Escobedo-Galván, A., Balaguera-Reina, 
S.A., Lowrance, F., Sanjur, O.I. and Densmore, L.D. 
III. (2015). Population ecology of American crocodile 
(Crocodylus acutus) in Coiba National Park, Panama. 
Journal of Herpetology 49: 349-357.

Villarroel, G., de Sola, R., Colomine, G. and Velasco, A. 
(2005). Evaluación de las poblaciones silvestres y del 
hábitat del Cocodrilo Americano (Crocodylus acutus) en 
Venezuela. Pp. 45-52 in Reunión Regional de América 
Latina y el Caribe del Grupo de Especialistas en Cocodrilos 
(CSG/SSC/IUCN). IUCN: Gland. (CD version).

Villegas, A. and González-Solís, D. (2009). Gastrointestinal 
helminth parasites of the American crocodile (Crocodylus 
acutus) in southern Quintana Roo, Mexico. Herpetological 
Conservation and Biology 4: 346-351.

Villegas, A. and Schmitter-Soto, J.J. (2008). Feeding habits of 
the American crocodile, Crocodylus acutus (Cuvier, 1807) 
(Reptilia: Crocodylidae) in the southern coast of Quintana 
Roo, Mexico. Acta Zoológica Mexicana 24(3): 117-124.

Viloria-Lagares, T.A., Moreno-Arias, R. and Bloor, P. (2017). 
Assessment of American crocodile, Crocodylus acutus 
(Crocodylidae), and brown caiman, Caiman crocodilus 
(Alligatoridae), populations in the Paramillo National 
Natural Park, Colombia. Herpetological Conservation and 
Biology 12: 24-32.

Weaver, J.P., Rodriguez, D., Venegas-Anaya, M., Cedeño-
Vázquez, R.J., Forstner, M.R.J. and Densmore, L.D. 



                                                                                     18

III. (2008). Genetic characterization of captive Cuban 
crocodiles (Crocodylus rhombifer) and evidence of 
hybridization with the American crocodile (Crocodylus 
acutus). Journal of Experimental Zoology 309A: 649-660.

Wheatley, P.V., Peckman, H., Newsome, S.D. and Koch, P.L. 
(2012). Estimating marine resource use by the American 

crocodile Crocodylus acutus in southern Florida, USA. 
Marine Ecology Progress Series 447: 211-229.

Wu, T.H., Rainwater, T.R., Platt, S.G., McMurry, S.T. and 
Anderson, T.A. (2000). DDE residues in eggs of two 
crocodile species in Belize. Journal of Agricultural and 
Food Chemistry 48: 6416-6420.


