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The Venezuelan Program of Conservation of the Orinoco Caiman (Crocodylus intermedius) started on the 
decade of 1970 (Quero et al. 1995), and early consisted in ranching of specimens collected in the wild 
environment, reintroduced together with these originated through captive breeding (Ayarzagüena 1990). 
 
In Colombia and Venezuela, there is a wide bibliography on the Program. Several authors had published 
data and descriptions of the Venezuelan program. Among these, can be cited the works by Ayarzagüena 
(1990), Arteaga et al. (1994), Quero et al. (1995), Thorbjarnarson & Arteaga (1995), Velasco (1999), and 
more recently Seijas (2000), who analyzed the program of captive breeding and reintroduction, and made 
proposals for its reformulation. On the other hand, Naranjo et al. (2000) published a “Proposal for the 
conservation program in Colombia “. 
 
Most of the published works, however, are concerning on the wild population status in Venezuela 
(Goldshalk 1978, 1982; Ramo & Busto 1986; Franz et al. 1985; Ayarzagüena 1987; Seijas 1992, 1993, 
1994ª, 1994b; Thorbjarnarson & Hernández 1992; Seijas & Chavez 1996, 2000; Seijas 1998), and studies 
on reproductive ecology in the Capanaparo River (Thorbjarnarson & Hernández 1993ª, 1993b). For 
Colombia, the following works on abundance and ecology can be cited: Lugo (1995, 1996, 1997), 
Barahona et al. (1996ª, 1996b), Barahona & Bonilla (1994, 1999), and Bonilla & Barahona (1999). 
 
Muñoz & Thorbjarnarson (1998) carried out radio telemetry studies with captive breed animals 
reintroduced in the Capanaparo River, Apure State, with evaluation of survival, pattern of habitat use and 
displacement, and growth rate. Arteaga & Hernández (1996), and Lugo (1998), evaluated reintroduction, 
characterization before reintroduction and data on recapture and mobility of specimens delivered to the 
wild environment. 
 
On 1996, a Workshop on Analysis of Population Viability and Habitat of Orinoco Caiman was held in 
Caracas (Arteaga et al. 1997). In this workshop, distribution, population status, and menaces to the species 
were emphasized, and several recommendations were indicated on different matters as wild populations, 
danger and management, captive breeding and application of mathematical models (Vortex) for 
management enhancement.  
 
It is important to point out that no publications had appeared on the expertise of than 26 years of captive 
breeding. Only two scientific works can be cited: one on different types of diets of captive breed animals 
with data on monthly growth rates (Perez 1999), and the other by Boede (2000) in which a summary of 
veterinary works on three captive breeding establishments is presented, analyzing different diet types 
offered and several problems observed in the parents, detecting that 41% of the diseases are caused by 
nutritional handicaps, 53% by scares and wounds, and 6% by shock situations caused by wrong handling. 
 
In Colombia, a similar situation of lack of studies can be found. There are the works performed in the 
Estación Biológica Tropical Roberto Franco by Ramírez-Perilla (1999, 2000), concerning on egg 
collection and captive breeding techniques, Ardilla et al. (1999a) on reproduction, embryology and 
handling, Ardilla et al. (1999b) on growth, and Ardilla et al. (1999c) on skull allometry. 
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Captive breeding in Venezuela 
 
The earlier attempts of captive breeding started in the decade of 1970 at the Loefling Zoo Park, Bolívar 
State (Ramírez et al. 1977), with a parent group of 26 specimens (Gorzula 1979). Since 1974, the captive 
breeding with reintroduction purposes started at the private Hato El Frío, Apure State, and in 1984 in 
private Finca Masaguaral, Guárico State (Thorbjarnarson & Arteaga 1995), with animals generated in an 
establishment located at Camatagua. Lately, other private establishments were created by the Universidad 
Experimental de los Llanos Ezequiel Zamora (Unellez), Vice Rectorado de Guanare, Portuguesa State, 
and Agropecuaria Puerto Miranda, Apure State. 
 
In 1990 was carried out the reintroduction of 30 specimens into the Wild Fauna and Fishery Reserve of 
Caño Guaritico, Apure State, a protected area specially created by the government for the conservation of 
the Orinoco crocodile. Other protected areas for the species were created at The National Park Cinaruco-
Capanaro and Hato El Cedral (Apure State), National Park Aguaro-Guariquito and the Manapire River 
(Guárico State), Tucupido River (Portuguesa State), and Cojedes River (Cojedes State) (Table 1). 
 
Table 1. Reintroduced Caimans to the wild environment, year and location 
 

 
 * from Masaguaral and Puerto Miranda farms. 
 
Currently, there are a total of 42 adult specimens in four captive breeding establishments (Table 2). 
 
Table 2. Number of adult Caimans in captive breeding establishments 
 

Establishment Females Males Total 
Masaguaral 10 6 16 
El Frío 2 2 4 
Unellez 4 3 7 
Puerto Miranda 9 6 15 
Total 27 16 42 

 

Year 
 

Caño 
Guaritico 

 

National  
Park  
Cinaruco-
Capanaparo 

National 
Park  
Aguaro-
Guariquito 

Hato El 
Cedral 
 

Tucupido 
River 
 

Cojedes 
River 
 

Manapire 
River 
 

Total 
 

1990 30       30 
1991 56 13      69 
1992 99 258   18   375 
1993 247 197  4    448 
1994 64  30     94 
1995 128  69   19  216 
1996   76     76 
1997 10  43     53 
1998 250   15    265 
1999 168       168 
2000 233   10    243 
2001 173 54* 160 20   20 427 
Total 1458 522 378 49 18 19 20 2464 
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Most of the 1.996 reintroduced caimans were produced by the 27 females which are living in the 
establishments, with the exception of the Hato El Frío, which collected hatchlings from the Cojedes River 
mainly in 1995, because there are only two females in this establishment from which only one was 
reproductive, and the 468 animals reintroduced into the Capanaparo River, originated from the same river. 
 
There is an increasing trend of caiman production with reintroduction purposes (Fig. 1), but only one 
establishment (Masaguaral) had continuously delivered caimans to the environment in 11 years. For 
different reasons (i.e. reduction in the number of hatchlings, or lack of animals with optimal size for 
reintroduction), the other establishments could not constantly provide animals for the reintroduction 
program.  
 

Figure. 1. Number of animales reintroduced by year and 
establishment
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Not all the captive females have been reproduced on the same year. If all females had reproduction in the 
same year, the egg potential could be 1260 per year with a birth success of 75%, and 1215 animals could 
be breed with a yearly mortality of 10%. With this calculations, there is a reintroduction potential of 
approx. 1093 caimans per year from the 4 captive breeding establishments. 
  
One of the most important problems is the cost of the caiman captive breeding until they reach the optimal 
size to be reintroduced in the wild environment.  
 
Production cost 
 
As an example, the results of a captive breeding establishment will be used, the Instituto Limnológico de 
Caicara del Orinoco, Bolívar State, Universidad de Oriente (UDO), in charge of Lic. Aldeima Pérez.  
 
Between Jul 16 1997 and Jun 30 1998 (a period of about 11 months), 60 Orinoco caimans born in 
Masaguaral were breed in the Caicara's establishment. The caimans arrived with mean values of 34,4 cm 
length and 101,8 g weight, and after the breed, when the animals were delivered into Caño Guaritico, they 
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shown mean values of 99,5 cm length and 3,73 kg weight, relatively higher than the values obtained in 
other establishments during almost one year of breed (Fig. 2). 
 

Figure 2. Total length of reintroduced by farm
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Caimans were feed with a mixture of cattle meat, chicken eggs, fish meat, and a surplus of vitamins and 
minerals.  
 
The production costs are show in Table 3. The higher cost item was the payment to one technical 
university graduated and one worker, followed by food costs and services as electricity, phone and office 
materials, and finally the low costs of cleaning materials and storage of food. 
  
Table 3. Production costs of 60 caimans breeding during 11 months. 
 

Item Annual Cost (Bs.) Annual Cost (US$) 
(1 Bs. 512.31 US$) 

Percent (%) 

Personnel 5.529.338,80 10,796.03 67,14 
Food 2.064.305,00 4,029.45 25,07 
Services 561.000 1.095.05 6,81 
Cleaning  67.030,00 130.84 0,81 
Storage 13.925,00 27.18 0,17 
Total 8.235.598,80 16,075.58  

 
From the total cost of the establishment, the yearly cost of each breed animal is Bs. 137.259,98 (US$ 
267.93)  
 
It is important to point out, however, that these production costs does not include the construction of 
facilities and infrastructure, with an amount of Bs. 1.187.798,50 (14,307.38 US$) and laboratory 
equipments with cost of Bs. 499.731,00 (5,409.76 US$) installed in 1992-1993. These figures increase the 
production costs and could be used to calculate their current price lost.  
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In 2002, (FUDECI) began a research project in two establishments, Masaguaral and Puerto Miranda, on 
the effect of the crocodile density per pond in the growth rate. This project is carried out on a population 
born in the same year of 302 hatchlings, together with the parents of both establishments (21 specimens). 
The project was fund by the National Biological Diversity Office of MARN with Bs. 40 millions in two 
years. This fund is used exclusively to pay the food of the animals and one worker in each establishment 
(Hernández, com. pers.). 
 
Using the example of the UDO establishment as reference, the personnel and food costs represented 
92,21% of the total yearly cost. Taking the cost per animal obtained in the UDO establishment, the total 
cost of the project is approximately of Bs. 22 millions per year and the cost of each animal to be released 
is approximately Bs. 67.150,53 (89.53 US$) 
 
This preliminary analysis of production cost of Orinoco crocodile captive breeding, first indicates that is 
better to breed a large number of animals to reduce the costs. Nevertheless, the Venezuelan program is 
suffering another problem because great amount of money have been invested and it have no return. In 
other words, it is not profitable. If there is not enough funds, the first affected item is the food and its 
variety, and also vitamins and mineral supply.  
Mechanisms must be searched to allow profits for the establishment owners, in order to recover a part of 
their investment. In this scenery, several proposals can be done in order to make the captive breeding a 
profitable activity:  
 
1. To increase the production of specimens born in captivity, to obtain more crocodilians to breed.  
2. To allow the egg or hatchlings collection in the environment for ranching, based upon wild population 

studies. This alternative implies a management program with participation of local residents and 
indigenous communities, associating the collection with economic profit.  

3. To allow the sustainable use with commercial purposes of a fraction of the captive breed specimens in 
order to obtain economic profit for the establishment.  

 
The proposal scenery can be analyzed in the framework of the marketing of products with commercial 
value. The key point is to determine how much animals can be sustainable used, to allow the recovery of 
captive breeding establishment investments and costs, with the final result of increasing the number of 
specimens.  
 
An interesting exercise can be done. In Fig. 3 the sell prices of two classic skins, C. porosus and A. 
missipienssis, in a period of 10 years are shown. If a mean value between both species is assigned to the 
Orinoco crocodile, which is classified as a classic skin, and a size accepted in the market (120 cm total 
length) is obtained in one year and half of breeding, each specimen could cost approximately Bs. 
78.342,29 (104.46 US$). If it can be sell by Bs. 110.400,00 (147.20 US$), the profit margin could be 
approximately 40.92% of the investment per animal. 
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Figure 3. Price by linear cm
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If this economical analysis of the captive breeding is adjusted to the real situation and the market behavior 
can be predicted in the proposed way, the recovery of investment is possible with a yearly sustainable use 
of 199 specimens from a total of 323 breed crocodilians, in the case of the FUDECI project. 
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