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Summary: Under the Regional Project for the Management, Monitoring and Control of Species 
of Wild Fauna and Flora Threatened by Trade (Bioamazon Project), the population status of the 
yacare (Caiman yacare) and the black caiman (Melanosuchus niger) was studied in their natural 
distribution areas, in Bolivia, during the dry seasons of years 2020 and 2021. This study was 
supervised by the Dirección General de Biodiversidad y Áreas Protegidas (Directorate of 
Biodivrsity and Protected Areas DGBAP) of the Vice Ministry of the Environment, Biodiversity, 
Climate Change and Forest Management and Development (VMABCCGDF). Population 
assessments were conducted, and yacare hunters and breeders were interviewed in different 
localities of La Paz and Santa Cruz. The information collected was analyzed and systematized 
with information provided by the DGBAP as results from assessments carried out in the 
preparation of alligator management plans to update the models for determining yacare harvest 
quotas at the national level. Likewise, priority sites were defined for the implementation of actions 
to strengthen the wild populations of black caiman.  
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INTRODUCTION 

The exploitation of wildlife in the Bolivian 
Amazon is an ancient practice; It is 
presumed that it began in the 1940s with 
the migration of foreigners associated 
with international fur markets, providing 
economic benefits for residents, 
companies, and the Bolivian state,  
documented since 1938 (CLAURE 
1986). For many years, the main reason 
for extraction of wild species was the 
prices and demands of the international 
markets of destination, at the expense of 
devastation of the wild fauna, and the 
exploitation of the native inhabitants of 
the Amazon region. According to Claure 
(1986), the yacare (Caiman yacare) and 
black caiman (Melanosuchus niger) 
were the species most affected by this 
practice; As a consequence, since 1960, 
the Bolivian state has taken moderately 
successful measures to regulate its 
hunting and commercialization.  

In 1997, the first Regulation for the 
Conservation and Use of the Yacare (DS 
22641) was enacted. The Indefinite 
General Ban established for the alligator 
since 1990 by Supreme Decree 24774 
was lifted, based on the population 
assessments, from 1995 and 1996, 
driven by King and Godshalk from the 
IUCN-SSC Crocodile Specialist Group 
(CSG) (APARICIO & RÍOS 2004). Later, 
in 2002, the National Program for the 
Conservation and Sustainable Use of 
the Yacare was established, which 
enabled the yacare’s legal use at the 
national level. The Program mainly 
sought to promote and regulate the 
conservation and sustainable use of the 
species and its habitat, as well as to 
generate social and economic benefits 
for local residents. The Program is 
currently being executed in three 

departments and it benefits families from 
TIOCs (Territorio Indígenas Originarios 
Campesinos), and Indigenous and 
peasant communities. The program has 
two rules: Regulation for the 
Conservation and Sustainable 
Exploitation of the Yacare (R.M 
147/2002) and the Regulation for 
Shared Management of the Yacare 
(R.A. 023/2011); In both regulations, it is 
stablished that the use of alligator be 
authorized by the National Competent 
Environmental Authority according to 
the management plans and/or studies 
that allow the allocation of harvest 
quotas under sustainability criteria (D.S 
3048 of CITES).  

On the other hand, for years the local 
authorities and residents have shown 
interest in the management of the black 
caiman population; however, there are 
no specific studies about the 
conservation status of this species in 
their habitats, threats, and the local 
social management capacity. In 2008, 
according to Ten et al. (2010), the 
studies conducted in the department of 
Beni, showed that even though the black 
caiman populations were recovering 
with greater predominance of adult 
individuals, the species was still not 
abundant throughout its distribution 
range, as it was locally. Apparently, 
populations were scattered throughout 
the floodplain, but not abundant, except 
for certain localities, and varied 
according to their habitat.  

In this context, the present study aims to 
carry out population studies of yacare 
and black caiman in their natural 
distribution areas and formulate models 
and criteria to estimate populations 
susceptible to exploitation. 
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METHODOLOGY 

Study area 

The geographical scope of the study 
included the entire national territory 
below 850 masl, which, as proposed in 
Rodriguez-Cordero et al. (2019) is the 
limit of recorded presence of this species 

in Bolivia. Therefore, the study area 
encompasses the lowlands of the 
departments of Pando, La Paz, Beni, 
Cochabamba, Santa Cruz, Chuquisaca, 
and Tarija, which comprises mainly 
seven ecoregions (Ibisch & Mérida 
2003, Figure 1). 

 

Figure 1. Territorial extension, geopolitical and biogeographic division of the study area. Its 
position with respect to Bolivia and details about its elevation (<850 masl) are indicated in the 
enclave. (PINTO VIVEROS 2021). 

 

Population assessments 

The following criteria defined the areas 
for population assessments, in order of 

importance: a) areas subject to 
management and exploitation of the 
yacare; b) areas with previous but 
outdated information on both species (at 
least 10 years); and c) areas under 
management without prior information. 
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Seven assessment teams composed by 
one biologist and two or three local 
inhabitants (hunters) were arranged, to 
collaborate in the definition of the water 
bodies to be evaluated, along with the 
displacement and the counts. During the 
dry season of 2020 and 2021, night 

counts were made using the method 
described by Chabreck (1966), which 
consists of the direct observation of 
individuals during night boat trips, using 
light sources to identify the species and 
to estimate the size of all crocodilians 
found along each trip.  
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The yacare’s population structure 
(Caiman yacare) was classified 
categorizing individuals according to 
four sizes considered for this species in 
the current national regulations, in terms 
of total length (TL): 

• Class I (CI); Individuals less than 
50 cm TL. Most of these 
specimens are juveniles in their 
first year of life (newborns). 

• Class II (CII): Individuals 
between 51 to 120 cm TL. Sub-
adult males and females. 

• Class III (CIII): Individuals 
between 51 to 180 cm TL. Adult 
males and females. 

• Class IV (CIV): Individuals bigger 
than 180 cm TL. Mostly male 
adults. 

The studies of the black caiman 
(Melanosuchus niger) reviewed to date 
informed that the size ranges used vary 
from author to author and there are no 
standard size classes for this species in 
Bolivia. In order to use all the available 
data on this species in the country, the 
following temporary size classification 
was proposed based on the work carried 
out by Barreto et al. (2010) and Silva et 
al. (2010) on sexual maturation of M. 
Niger in Brazil: 
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• Class I (CI); Individuals less than 
80 cm TL. Most of these 
specimens are juveniles in their 
first year of life (newborns). 

• Class II (CII): Individuals 
between 51 to 180 cm TL. Male 
and female sub-adult individuals. 

• Class III (CIII): Individuals bigger 
than 181 cm TL. Adult males and 
females. 

Class I individuals, or neonates of both 
species, are not included in the analyzes 
of abundance or population structure, 
since, at this stage of life, the estimated 
survival rate is close to or less than 20%.  

The water bodies visited were evaluated 
only once. For each sampling site, at 
least one body of water was defined. 
Repeated counts enabled to calculate 
the visual fraction using the King and 
Messel method (in ESCOBEDO-
GALVÁN 2003). 

 

Predictive models 

Ecological niche modeling was applied 
to determine the potential distribution of 
the two species under study. 
Subsequently, from the potential 

distribution modeling for the yacare, a 
model for determining harvest quotas 
was developed, which in turn considered 
the model of the Noel Kempff Mercado 
Natural History Museum (MHNNKM 
2010). In the case of the black caiman, 
harvest quotas could not be determined 
considering the results of the population 
evaluations obtained; however, the 
population information and niche 
modeling developed were fundamental 
to define geographic groups based on 
ecological niche values and priority 
areas throughout their natural 
distribution. The implementation of a 
population strengthening program with 
components of research, management 
and environmental education is 
recommended. This allows the Bolivian 
state to justify and/or support before 
CITES (Convention on International 
Trade in Endangered Species of Wild 
Fauna and Flora) the change of 
Appendix of this species in the medium 
to long term (Pinto Viveros 2021).   

For a detailed review of the developed 
models visit http://otca.org/wp-
content/uploads/2021/06/2022_OTCA_
Bioamazonia_BOLETIN-012-ESP.pdf   

 

Interviews with the community 

During the field work, informal interviews 
were conducted with hunters and 
community members from the assessed 
areas. Topics  were addressed such as 
the perception of the yacare and the 
black caiman, and the benefits of 
exploiting the yacare, its products and 
by-products, and the capacities 

techniques developed for management 
were addressed. These interviews were 
conducted with hunters in the areas 
under management (harvesting) where 
population evaluations were carried out, 
and with those responsible for 
communal alligator farms (ranching) in 
the communities of Beremos, San 
Lorenzo de Moxos, San Pablo de 
Chontal and Pariagua. 

 

http://otca.org/wp-content/uploads/2021/06/2022_OTCA_Bioamazonia_BOLETIN-012-ESP.pdf
http://otca.org/wp-content/uploads/2021/06/2022_OTCA_Bioamazonia_BOLETIN-012-ESP.pdf
http://otca.org/wp-content/uploads/2021/06/2022_OTCA_Bioamazonia_BOLETIN-012-ESP.pdf
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OUTPUTS 

During 2020 and 2021, different basins 
in the department of Beni and Santa 
Cruz were assessed, giving priority to 

unregistered yacare farms or those with 
information that was more than ten years 
old, with the purpose of complementing 
information from the National 
Competent Environmental Authority.  

 

 
Table 1. Farms evaluated for crocodilian populations between 2020 and 2021 

TERRITORIAL ENTITY No. OF WATER 
BODIES EVALUATED 

TRAVEL IN 
Km 

ANMI San Matías 16 3.29 
Municipality of Loreto 47 112.16 
PD-ANMI Iténez 26 102.45 
RB-EB of Beni 15 40.26 
TIOC Baures 20 71.33 
TIOC Cavineño 38 76.39 
TIOC Tsimane 5 11.06 
TIPNIS 25 105.25 

OVERALL TOTAL 192 522.19 
Integrated Management Natural Area (ANMI); Integrated Management Natural Area and 

Departmental Park (PD-ANMI); Biological Station Biosphere Reserve (RB-EB); Indigenous 
Native Peasant. Territories (Territorios Indigena Originario Campesino TIOC); Isiboro Sécure 

National Park and Indigenous Territory (TIPNIS). 
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During the crocodilian population 
counts, three species were recorded: 
yacare (Caiman yacare), black caiman 
(Melanosuchus niger) and crocodile 
(Paleosucgus palpebrosus). 

Yacare (Caiman yacare) 

The population structure of the yacare 
was dominated mainly by juvenile and 
sub-adult individuals (Figure 2). 

 

Figure 2. Histogram of yacare populations sizes in different locations evaluated in the 
department of Beni 

 

The yacare population of the ANMI San 
Matías has been affected by fires 
occurred in recent years, for which a 
significant decrease in population 
abundance was observed compared to 
data from evaluations of previous years.  

According to current national 
regulations, if the individuals of the CIV 

exceed 15% of the total formed by the 
groups of the CII, CIII and CIV, the 
population is considered to be in a good 
state of conservation and can be used 
sustainably (harvesting). Yacare 
populations in a good state of 
conservation were found in the 
municipality of Loreto, PD-ANMI Itenez, 
TIOCs Baures and Cavineño. 

  Table 2. Size structure of the yacare in different farms, between 2020 and 2021 

TERRITORIAL ENTITY ΣCII - CIV CIV %CIV 
ANMI San Matías 3,768 439 11.65 
Municipality of Loreto 3,494 700 20.03 
PD-ANMI Iténez 5,659 908 16.05 
RB-EBB 109 2 1.83 
TIOC Baures 387 79 20.41 
TIOC Cavineño 682 164 24.05 
TIOC Tsimane 20 2 10.00 
TIPNIS 3,316 471 14.20 
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Populations in which the sums of CII, 
CIII and CIV do not exceed 15%, cannot 
benefit from hunting permits because 
they are not in a position to support 
extraction.  

Black Cayman (Melanosuchus niger) 

The populations of black caiman found 
in the properties evaluated were scarce 
in general. The black caiman is present, 
sporadically, in bodies of water. 
Abundant populations are rare and 
isolated and generally restricted to 
certain bodies of water. 

 

 
Figure 3. Histogram of black caiman populations sizes in different locations evaluated in the 

department of Beni 

 

The black caiman populations in the 
water bodies in the evaluated territories 
are mainly composed of subadult 
individuals, followed by juvenile 
individuals, while adults are a minority 
class.  

The results of the present study largely 
coincide with those reported by Ten et 
al. (2010). (2010). In 2017, the CIRA 
also found this pattern (Rivas et al. 
in prep).  In the aforementioned studies 
also being developed in the department 
of Beni, the most abundant populations 
have been found in localities of the 
Itenez river basin. Considering the 
results of the studies, the lack of long-
term monitoring, in addition to the scarce 

knowledge about the biological and 
environmental aspects that are currently 
determining the dynamics of their 
populations, it is not possible, for the 
moment, to propose any exploitation 
initiative, especially based on the 
extraction of adults. In this sense, it is 
recommended that the General 
Directorate of Biodiversity, in 
coordination with the Departmental 
Government of Beni, manage a black 
caiman conservation and protection 
program to strengthen populations and 
define actions to manage human-
crocodile conflicts. This program would 
avoid the unnecessary killing of adults of 
this species that take between 10 and 15 
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years to reach reproductive size to 
contribute to wild populations (Barreto et 
al 2010, Silva et al. 2010). Once an 
effective recovery of the black caiman 
populations is demonstrated, the 
Bolivian state, through the National 
Competent Environmental Authority, will 
be able to manage with CITES the 
change of appendix for the design of 
harvesting programs, based on the 
actions implemented within the 
framework of this program. Given the 
characteristics and low recovery 
potential of this species, they should be 
based on the ranching modality. 

 

Predictive models 

YACARE: Based on the habitat 
suitability analysis (Pinto Viveros 2021), 
the model for determining yacare 
harvest quotas at the national level, 
proposed by the MHNNKM, was 
updated, and adjusted. This model 
should preferably be applied using up-
to-date data on the population status of 
the species; however, historical data can 
be used that considers typical densities 
of usable individuals according to habitat 
and geographic group identified. 
Likewise, when working with historical 
data, it is advisable to apply a 
precautionary index (Caughley & 
Sinclair 1994) considering the high 
levels of uncertainty about the 
conservation status of the populations 
due to dynamics in the habitat of these 
species in recent years ( fires and 
extreme droughts mainly). 

The model is a valuable technical-
administrative tool for the National 
Competent Environmental Authority that 
will allow managing the alligator in a 
more responsible and efficient way while 

contributing to guarantee the 
conservation of this resource at the 
national level.  

For a detailed review of the developed 
models visit http://otca.org/wp-
content/uploads/2021/06/2022_OTCA_
Bioamazonia_BOLETIN-012-ESP.pdf   

 

BLACK CAIMAN: Based on the results 
of the habitat suitability study (Pinto 
Viveros 2021) and the results from field 
evaluations, large lagoons with low 
anthropic influence of the Itenez and 
Mamoré river basins were 
recommended as priority areas for 
implementation of a pilot black caiman 
conservation program, which should 
have an awareness and environmental 
education component to address the 
conflict between humans and the black 
caiman.  

Interviews with the community 

HARVESTING YACARE: Nearly fifty 
community members were interviewed 
during the fieldwork. The interviewees 
dedicated to hunting activities 
expressed their concern about various 
issues related to the yacare exploitation, 
especially with local prices, access to 
international markets and illegal 
trafficking, especially of yacare meat.  

 

RANCHING YACARE: Regarding the 
yacare exploitation projects in four 
Indigenous territories of the department 
of Beni, under the ranching modality, 
interviews and visits were conducted 
with residents, technicians, and 
communal authorities of Beremos, San 
Lorenzo de Moxos, San Pablo de 
Chontal and Pariagua for its sale to a 

http://otca.org/wp-content/uploads/2021/06/2022_OTCA_Bioamazonia_BOLETIN-012-ESP.pdf
http://otca.org/wp-content/uploads/2021/06/2022_OTCA_Bioamazonia_BOLETIN-012-ESP.pdf
http://otca.org/wp-content/uploads/2021/06/2022_OTCA_Bioamazonia_BOLETIN-012-ESP.pdf
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private farm in Santa Cruz de la Sierra. 
Several problems were evidenced that 
indicated low social and biological 
impact in the execution of the projects 
and consequently their failure. The main 
problems included the lack of technical 
assistance, lack of training in the 
location and collection of nests, poor 

management of food and water sources 
for hatchling pools, low prices, 
and the responsible company did not 
buy the production of all the established 
hatcheries. In some communities, 
internal conflicts arose due to poor 
organization of the initiative.  

 

 
  Photos Jehan Ninon RiosRios 

 

The analysis and evaluation of the 
experiences during the execution of this 
project   

 

 

are the basis for the design and 
organization of future crocodilian 
ranching programs in the country.   

 

 

CONCLUSIONS 

Population assessments of the yacare 
and black caiman were carried out in 
different locations within the natural 
distribution area of this species in 
Bolivia. The yacare populations subject 
to harvest showed a good state of 
conservation (CIV≥ 15% of the sum of 
the CII, CIII and CIV), although in some 

areas it was recommended that hunting 
authorizations be suspended, in 
application of current regulations, as 
some populations are naturally scarce, 
and others have been seriously affected 
by the fires in recent years. The black 
caiman populations did not show 
abundances or population structures 
that would allow a harvest quota to be 
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proposed, instead, priority areas were 
identified for the implementation of a 
pilot conservation program to strengthen 
the populations. 

The model proposed by the MHNNKM 
for the determination of yacare harvest 
quotas at the national level was updated 
and adjusted using the systematization 
and analysis of information from 
population assessments within the 
yacare Management Plans and field 
evaluations carried out within the 
framework of this project. This technical-
administrative tool must be periodically 
reviewed and updated by the National 
Competent Environmental Authority.  

It is urgent to work on a technical-
administrative document for the 
standardization of evaluation methods in 
the field, and the systematization and 
analysis of information for crocodilians in 
the country; To date, there are no 
technical guidelines to generate 
population information on the yacare 
and black caiman that can be 
comparable and useful for a monitoring 
system at the national level.  
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