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Figure 1. Distribution of Crocodylus intermedius.
Conservation Overview

CITES: Appendix I

2018 TUCN Red List: Critically Endangered (Criteria Alc,
inferred decline of >80% in 3 generations, reduced area of

occurrence. C2a. Wild adult population may be less than 250
individuals, with continuing declines and fragmentation) (last
assessed in October 2017; Balaguera-Reina et al. 2018).

CSG Action Plan:

* Availability of survey data: Adequate

* Need for wild population recovery: Highest
 Potential for sustainable management: Moderate

Principal threats: limited distribution, habitat loss, illegal egg
poaching, hunting

Ecology and Natural History

The Orinoco crocodile is a large, relatively long-snouted
crocodile (Fig. 2) restricted to the middle and lower reaches
of the Orinoco River and its tributaries in Venezuela and
Colombia (Thorbjarnarson and Franz 1987). Although found
in a wide variety of habitats, including rivers in tropical
evergreen forest and piedmont streams in the foothills of the
Andes, it reached its greatest numbers in the seasonal rivers
of the Llanos savanna region (Medem 1981, 1983). Based on
a Species Distribution Model, Balaguera-Reina et al. (2017)
obtained a suitable area probability of 23,621 km? in both
countries of origin. Colombia has 1643 km? of its habitat
within protected areas, while Venezuela has 919 km?; this
represents only 11% of the species potential range.

Figure 2. Adult male Orinoco crocodile at El Frio Biological
Station, Venezuela. Photograph: Ariel Espinosa-Blanco.
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The Orinoco crocodile is a hole-nesting species. Females
mature at approximately 2.5 m TL (Thorbjarnarson and
Herndandez 1993a), laying eggs in seasonally exposed
sandbars and riverbanks early in the annual dry season
(January-February) (Figs. 3 and 4). Average clutch size
in wild populations varies between 38 and 49 eggs, with a
reported maximum of 66 eggs (Jiménez-Orad et al. 2007;
Navarro 2007; Antelo 2008; Espinosa-Blanco et al. 2013).
Hatchlings emerge during the rise in river levels associated
with the wet season (Thorbjarnarson and Herndndez 1993a;
Seijas and Chdvez 2002; Antelo 2008).

Figure 3. Female Orinoco crocodile guarding her hatchlings
inside a cave at Garza Ranch, Apure, Venezuela.
Photograph: Alberto Blanco Davila.

Figure 4. Female Orinoco crocodile guarding her nest on a
Capanaparo River sand bank, Venezuela. Photograph:
Omar Hernandez.

Reported dry season densities of C. intermedius were very
high (Fig.5),a factor that facilitated hunting for skins (Medem
1981, 1983). In smaller rivers that are reduced to a series of
interconnected or isolated pools during the dry season, C.
intermedius aestivate in burrows dug into riverbanks (Medem
1981; Antelo 2008). Information about ecology, population
status and reproductive behavior of the Orinoco crocodile
in Venezuela has been accumulating over the last 30 years
(Thorbjarnarson and Herndndez 1992, 1993a.b; Seijas and
Chavez 2000, 2002; Llobet and Seijas 2003; Seijas 2007;
Avila—Manjén 2008; Antelo 2008; Espinosa-Blanco et al.
2010; Espinosa-Blanco and Seijas 2012; Espinosa-Blanco

et al. 2017ab); in a review done by Seijas (2017), 27
publications were documented for the species in Venezuela
up to 2014 (excluding notes in the Crocodile Specialist
Group Newsletter) and around 20 more were published
between 2014 and 2017; whereas in Colombia, knowledge on
population status has improved (Bonilla and Barahona 1999;
Ardila-Robayo et al. 2002; Merchan et al. 2011; Anzola and
Antelo 2015). Morales-Betancourt et al. (2013) and Merchan
et al.(2011) compile information on the species’ biology and
conservation.

Figure 5. Juvenile Orinoco crocodiles sharing habitat with an
adult Common caiman in Venezuela. Photograph: Alvaro
Velasco Barbieri.

Conservation and Status

The Orinoco crocodile is one of the most endangered New
World crocodilians. Commercial overexploitation began
at the end of the 1920s in Colombia and Venezuela, with
intensive hunting from 1930 to 1935 (Mondolfi 1965). A
population of at least 3 million individuals (Antelo 2008) was
completely decimated by the 1960s (Medem 1981, 1983).

Thirty-four critical areas were identified for the conservation
of C. intermedius; 16 in Colombia, 17 in Venezuela, and
one that is shared by the two countries. The river systems
in Venezuela [Cojedes, Capanaparo, Cafio Guaritico, Cafio
Macanillal, La Ramera lagoon and surrounding areas of
El Frio Biological Station (EFBS) and the Manapire] and
Colombia (Ele, Lipa, Cravo Norte River System, Tomo
River, Guayabero River and La Aurora Natural Reserve) are
the areas with the most optimal conditions for the long-term
conservation of the species populations (Balaguera-Reina et
al.2017).

¢ Colombia

Explicit legal resolutions to protect the species were
enacted at the end of the 1960s (Alberto Donadio,in Medem
1981) and through the 1970s. Medem (1981) surveyed the
Colombian llanos in 1974 and 1976, and found evidence
of only 280 adult C. intermedius throughout a large part of
the Departments of Arauca, Casanare, Meta and Vichada,
but estimated that 500 individuals more (sub-adults and
adults) may have remained undetected - these were the



same areas where the species reached its highest densities
in the past. Surveys conducted in 1994-1995 (Lugo 1996)
indicated that the species’ status had worsened. In that
study, four areas with relict populations of the species
were identified: 1) drainages of the Lipa, Cuiloto, Ele and
Cravo Norte Rivers; 2) Santo Domingo, Duda, Lozada
and Alto Guayabero Rivers (Macarena hills); 3) middle
reaches of the Meta River; and, 4) the Vichada River. The
total number of adults in these four areas was estimated to
be 123. Barahona and Bonilla (1999) re-surveyed the first
mentioned area (1. above) and found only 29 crocodiles,
but estimated a total of 51, most of which were adults.
Ardilla-Robayo et al. (2002), based on surveys (2000-
2001), confirmed the depleted situation of the population
in the Arauca River, with only 54 individuals remaining.

On a survey of 166.7 km of river, Anzola and Antelo
(2015) found 24 nests (Lipa River, 1 nest, 0.03 nests/km;
Ele River, 10 nests, 0.28 nests/km; Cravo Norte River, 13
nests, 0.13 nests/’km). Five of the nests were poached by
humans, one partially predated by pigs, four flooded, and
four were collected for artificial incubation, and 11 had
hatched. On the basis of eggshells remaining in the nests,
an estimated 510 hatchlings were produced from the nests.
These data suggest that the C. intermedius population in
the Ele, Lipa, and Cravo Norte Rivers has recovered in
recent years without direct management. The population
in the Arauca basin is the most important in Colombia
and one of the most important over the entire range of the
species (Clavijo and Anzola 2013).

Over the same 166.7 km, Anzola (2017) observed 102
adult C. intermedius between 2014 and 2015 (Ele River,
0.9/km; Lipa River, 0.5/km; Cravo Norte River, 0.5/km).
These data indicate a moderate recovery compared to
data from Medem (1981), Lugo (1996) and Barahona and
Bonilla (1999). There are no published data on the Arauca
River, but in 2017 a dead adult male C. intermedius was
found floating in the river in front of Arauca city. This
could be the first report of the species in this river since
Medem’s surveys in 1978 (L. Anzola, pers. comm. 2017).

Merchan et al. (2011) spotlight surveyed 218 km of the
Meta River basin, and hundreds of kilometres during the
day searching for basking crocodiles, nests and/or their
tracks, but could not find any. Informal interviews with
local people living near the water bodies provided varying
accounts, ranging from “crocodiles have not been seen in
decades” to precise descriptions of basking, nesting and
poaching. There should be Orinoco crocodiles in the Meta
River, but they may be wary due to the presence of boats.
Downstream from the mouth of the Casanare River, on
the Meta River, some adult crocodiles remain (R. Antelo,
unpublished data).

Merchan et al. (2011) also carried out aerial surveys over
Casanare Department but could not see any crocodiles
on shores, beaches or in the water. On the Vichada River
the residents of Cumaribo and surrounding communities
confirmed the presence of the species in some oxbow

lakes formed by the river. In one of these oxbow lakes,
“Pozo Caiman”, they confirmed the presence of a pair of
Orinoco crocodiles through daylight sightings and nesting
tracks; the nest was opened and eggs collected for human
consumption. Over 760 km of the Vichada River they
only saw one Common caiman. Finally, Merchan et al.
(2011) concluded the population of the Vichada River is
in a critical situation with less crocodile sightings than
reported in surveys in the mid-1990s.

The Universidad Nacional de Colombia (UNC) carried
out surveys in the Santo Domingo, Duda, Lozada and Alto
Guayabero Rivers, and the estimated total (direct counts,
indirect counts and surveys) in all rivers was 65 individuals
(Duda River 35.7%, Guarrojo 30.1%, Guayabero 19.3%,
Guarimena 7.3%, Giiira 2.9%, Manacacias 2.2%, Yucao
1.6%, Meta 1%). The study found the highest proportion
of forest on the banks of the Duda, Guayabero, Guarrojo
and Guarimena Rivers, followed by the Yurimena, Giiira,
Manacacias, Yucao and Meta Rivers. The largest proportion
of banks for nesting was in the Duda, Guayabero, Giiira
and Yucao Rivers, followed by the Meta, Guarrojo,
Manacacias, Yurimena and Guarimena Rivers. Finally,
regarding anthropic intervention, it was high in most rivers
except the Duda, Guayabero, Guarrojo and Manacacias
Rivers (Ardila-Robayo er al. 2010).

The only increase in relative abundance for the species in
Colombia, over a 13-year period, was in the Ele, Lipa and
Cravo Norte Rivers on the basis of nest surveys (Anzola
and Antelo 2015).

On 21 July 1997, C. intermedius was declared a species
“endangered of extinction” in Colombia, according to
Resolution 0676 of the Ministry of the Environment
(Ministerio del Medio Ambiente; MMA). MMA, together
with the Alexander von Humboldt Institute (IAvH), UNC
and other public and private organizations, prepared the
“Programa Nacional para la Conservaciéon del Caiman
Llanero” (PROCAIMAN) in 1998. The goal of the program
was, over a 10-year period, to prevent the extinction of C.
intermedius in Colombia and to promote its recovery and
integrate it into regional economic and cultural systems.
Some of the proposed actions of the program were to:

a. rescue eggs and hatchlings in the wild;

increase to 2500 individuals the rearing capacity of the
breeding-rearing facilities in the country;

identify potential habitats for reintroductions;

define protocols for reintroduction;

monitor reintroduced populations; and,

promote international exchange.

=

-0 a0

Many of the goals were achieved, but PROCAIMAN is
no longer operational. One of the greatest achievements
was breeding and rearing the species in captivity. As of
December 2017, there were approximately 743 captive
C. intermedius in Colombia, of which 420 are at the
Estacién de Biologia Tropical Roberto Franco (EBTRF)
in Villavicencio, under direction of Pedro Sanchez



Palomino from UNC (Martinez, pers. comm. 2018) and
309 at Bioparque Wisirare, under direction of Fundacién
Palmarito, in Orocué, Casanare. Some of the crocodiles
at Bioparque Wisirare were obtained from: pairs held in
captivity; from 150 wild eggs collected in January 2015
from the Ele River (Arauca) and artificially incubated;
and 159 wild hatchlings collected in May 2016 from the
Cravo Norte River (Arauca). Additional adults are held at
Piscilago Zoo (9) and Bioparque Los Ocarros (5).

Another goal completed by Colombia was the
identification of potential habitats and protocols for
reintroduction (Moreno-Arias et al. 2014). There are two
official reintroduction protocols, one from the National
Parks of Colombia (2014), and another for the jurisdiction
of Corporinoquia (2015). To date, 121 C. intermedius
have been released into the wild. These releases can be
summarized as:

- In May 2015, the first release of 21 (7M, 14F) young
C. intermedius was carried out by Fundacién Palmarito
in Laguna Caiman, adjacent to the Tomo River (Fig. 6)
and within the Tuparro National Natural Park in Vichada
Department (Antelo 2015) (Fig. 7). The released
crocodiles were tracked by radio-telemetry (Fig. 8).

- In November 2015, EBTRF released 4 (2M, 2F) adult
C. intermedius in the Guayabero and Lozada Rivers in
La Macarena Municipality and tracked them by satellite
telemetry (Moreno-Arias et al. 2016).

- In December 2015, 12 (6M, 6F) C. intermedius were
released in La Aurora, a private nature reserve by
Fundacién Palmarito.

- In February 2016, 20 crocodiles were released in Laguna
Caiman by Fundacién Palmarito.

- In November 2017, 15 (3M, 12F) adults were released in
the Manacacias River in Puerto Gaitdn Municipality by
EBTREF, and 29 (15M, 14F) were released in Cravo Norte
River (Arauca Department) by Fundacién Palmarito.

- In December 2017, 20 young C. intermedius were
released by Fundacién Palmarito in La Aurora Nature
Reserve.

Figure 6. Tomo River in the peak of the rainy season, El
Tuparro National Park, Colombia. Photograph: Rafael
Antelo.

Figure 7. First Orinoco crocodile release at El Tuparro

National Park, Vichada, Colombia. Photograph: Milton
Diaz.

Figure 8. Tracking of released adult Orinoco crocodile by the
Universidad Nacional de Colombia. Photograph: Javier
Silva.

All efforts to release C. intermedius into the wild have been
coordinated with the Regional Autonomous Corporations
(CORMACARENA and CORPORINOQUIA) and in
conjunction with the Ecosystem Division of the Ministry
of the Environment, and the National Natural Parks
of Colombia office. Some interviews with locals are
conducted while surveying C. intermedius habitats, and
many of them are in favor of conservation of the species
(Anzola 2017).

The Ministry of Environment and Sustainable Development
and the National University of Colombia-Genetics
Institute developed the molecular characterization of DNA
from populations of C. intermedius. Two haplogroups
were recognized in the ex-situ population kept at EBTRF
- Haplogroup I (Cintl) and Haplogroup II (Cint2, Cint3,
Cint4). Haplotypes Cint2 and Cint3 are those with the
greatest geographical distribution, while haplotypes Cintl
and Cint4 represent genetic forms of distribution restricted
to the Metica River (Meta) and the Cravo Norte River
(Arauca) (Cuervo-Alarcén and Burbano-Montenegro



2012). This study looked for the presence of more than
one distinct evolutionary lineage in the ex-situ population
of C. intermedius at EBTRF. The haplotypic diversity
detected was higher than in other species of crocodilians
from populations studied in their natural habitat. This
result could be the consequence of the origin of multiple
geographic locations of the founders of C. intermedius.
The levels of haplotypic divergence do not indicate the
need to establish more than one management unit in the
current ex-situ population of C. intermedius at EBTRF
(Bloor 2013).

Well-intentioned approaches between the environment
authorities of Colombia and Venezuela have not translated
into any concrete action to integrate the conservation
programs of the two countries.

Venezuela

The Orinoco crocodile is legally protected in Venezuela
(Resolution No. 95, 1979, Presidential Decree 1.486,
1996). In the early 1990s, members of the Venezuela
Crocodile Specialist Group developed the Orinoco
Crocodile Action Plan (OCAP) for the country (FUDENA
1992; PROFAUNA 1994). The Ministry of Environment
(MARN) also developed an action plan for the conservation
of C. intermedius (Velasco 2003). The OCAP stressed the
need to:

a. assess the current status of wild populations and their
habitats;

b. identify and legally protect areas containing viable wild
populations;

c. promote the establishment of protected areas on private
lands;

d. promote more in-depth bio-ecological studies;

e. optimize the functioning of the captive breeding centers
and establish a long-term strategy for the reintroduction
and restocking of crocodiles;

f. promote environmental education and community
participation programs; and,

g. strengthen  inter-institutional  cooperation  and
coordination of work.

The final goal of this plan was to consolidate, in 15 years,
at least 10 viable C. intermedius populations. The degree to
which these goals have been achieved is discussed below:

1. The current status of C. intermedius in Venezuela is
relatively well known. Surveys covering 3500 km of
river in the late 1970s (Godshalk 1978, 1982) reported
the presence of at least 273 adult crocodiles, most of
them (81%) in just three rivers (Cojedes, Capanaparo
and MetaRivers,with 76,78 and 67 adults, respectively).
In the 1980s, surveys by Franz et al. (1985), Ramo and
Busto (1986), Ayarzagiiena (1987) and Thorbjarnarson
and Herndndez (1992) confirmed the depleted status of
the species, and the relative importance of the Cojedes
and Capanaparo Rivers.

There are four important populations of C. intermedius
in Venezuela: a) Capanaparo River; b) Guaritico-
Macanillal creek system, Ramera Lagoon and
surrounding areas of El Frio Biological Station (EFBS)
in Apure State; ¢) Manapire River in Gudrico State;
and, d) Cojedes River system between Cojedes and
Portuguesa States.

A recent report by Babarro (2017) indicates the species’
status remains Critically Endangered, and the most
important populations show a marked decreasing trend
over the past 10 years. In the analysis by Balaguera-
Reina et al. (2017), there are locations in Venezuela
that show increases in population abundance, such as
Chigiichigiie Lagoon (2.35 to 10 crocodiles/km) and
LargaLagoon (3.5t0 6.5 crocodiles/km) in the Manapire
region. Velasco et al. (2017) initiated a national survey
for the Orinoco crocodile in Venezuela, with a goal to
survey 27 localities, 12 of which have historic records
and 11 of which are Conservation Priority localities.

The population in the Cojedes River system has been
repeatedly surveyed since 1996 (Seijas and Chdvez
2000; Chavez 2000; Mendoza 2003; Navarro 2007;
Avila-Manj6n 2008; Espinosa-Blanco and Seijas 2012;
Espinosa-Blanco et al. 2017). The population in this
river was estimated to be around 547 non-hatchlings,
but analysis of recent data indicates that numbers may
be declining (Seijas er al. 2008; Espinosa-Blanco et
al. 2017). In the river sections that have been most
surveyed, such as La Batea-Merecure and Merecure-
Cafio Amarillo, the population has decreased, from
106 individuals reported in 1991-1996 (Seijas 1998),
to 82 individuals in 2006 (Avila—Manj(’)n 2008), to
72 individuals in 2009 (Espinosa-Blanco and Seijas
2012), and to 53 in 2016 (Espinosa-Blanco et al.
2017a). Most nesting females are concentrated in one
branch of the Cojedes River, Cafio de Agua, where at
least 29 successful nests were located in 2006 (Avila-
Manjon 2008), but sadly, only 12 nests were located
in 2016 (Espinosa-Blanco et al. 2017a). Nonetheless,
the Cojedes River system maintains one of the
higher density populations. Different studies have
described the population of the Orinoco crocodile of
the Cojedes River system as one of the most important
for the conservation of C. intermedius in Venezuela
(Balaguera-Reina et al. 2017; Espinosa-Blanco et al.
2017a).

In the section of the Meta River that defines the border
with Colombia, the last surveys were conducted
in 1998 (Rios and Trujillo 2004). During spotlight
surveys that covered 60.5 km, only two crocodiles were
observed. However, according to interviews with local
inhabitants, there were 24 adults over 290 km of river
- still well below the 67 reported by Godshalk (1982)
and indicating a severe decline in the population. It is
interesting to note that Godshalk (1978) mentioned that
the Caiman crocodilus population in the Meta River had
been decimated by commercial hunters, and only 4 C.



crocodilus were observed during 10 hours of spotlight
surveys. In contrast, Rios and Trujillo (2004) observed
335 C. crocodilus in 60.5 km, a river length that could
be easily traveled in a fraction of the time employed
by Godshalk (1978). The response to hunting by C.
crocodilus in the Meta River appears to have been very
different to that of C. intermedius.

There is a small C. intermedius population in the
Manapire River (Gudrico State), which was intensively
surveyed in the early 2000s (Jiménez-Orad 2002;
Heredia-Azuaie 2005; Castillo 2009). Thirty crocodiles,
most of them sub-adults or adults, are scattered in
different parts of the river. The population is under a
heavy pressure, because people collect crocodile eggs as
they are looking for nests of the river turtle Podocnemis
unifilis. In 2016 and 2017, surveys confirmed that the
population is still small, but with an increasing trend
(Espinosa-Blanco et al. 2017b), despite evidence
of hunting of adult crocodiles and egg collection for
local community consumption (Espinosa-Blanco, pers.
comm. 2018). In contrast, Balaguera-Reina et al. (2017)
detected a significant decrease in relative abundance
for the Manapire River since 2015.

Other isolated C. intermedius populations are known
to exist in areas of low human population density
and at least two smaller populations are in reservoirs
(Thorbjarnarson and Herndndez 1992; Seijas et al.
2002). Neither of the latter appears to offer suitable
habitat for the long-term survival of C. intermedius
populations. In 2011 and 2012, night surveys were
conducted in the Tucupido Dam and no Orinoco
crocodiles were sighted; nevertheless, the National
Program has released juvenile crocodiles in the dam,
but no night survey were conducted to assess post-
release survival (A. Espinosa-Blanco, pers. comm.
2018).

. In Apure State, crocodile habitat has been set aside
in the Santos Luzardo National Park (also known as
Cinaruco-Capanaparo NP) and in the Cafo Guaritico
Wildlife Refuge. There are also two protected areas
in Gudrico State - the Aguaro-Guariquito NP and
the Esteros de Camagudn Wildlife Reserve. Only
in the former area was there a viable C. intermedius
population prior to its declaration as “protected”.
Although captive-reared crocodiles have been released
in all of these areas, no management plan has yet been
implemented for the species and the areas are severely
understaffed.

An evaluation of the Capanaparo River population in
2000 (Llobet 2002; Llobet and Seijas 2003) estimated
536 non-hatchling Orinoco crocodiles, very similar to
estimates reported by Thorbjarnarson and Herndndez
(1992), 10 years earlier. The number of nesting
females was estimated to be 28 over the 279 km of
the Capanaparo River in Venezuela. Moreno et al.
(2014) observed 218 Orinoco crocodiles in 162 km

of spotlight survey of the Cinaruco and Capanaparo
Rivers in 2011. Herndndez et al. (2014) surveyed 193
km of the Capanaparo River and detected 20 active
nests - 17 of them hatched successfully and 3 were
predated. Five more creches of hatchlings were detected
1 km or further from a nesting site, and these can be
considered to reflect 5 more successful nests. Most of
the nests were detected in the Lucero-Las Campanas
sector, and a total of 251 hatchlings were collected
for rearing at the Masaguaral breeding center run by
FUDECI. Hernandez et al. (2017) surveyed 169 km of
the Capanaparo River between La Macanilla and Las
Campanas and found 33 active nests. They suspect the
increase between 2013 and 2017 is due to recruitment
of adult females from the reinforcement programs (eg
16 3-year-old females hatched at The Dallas World
Aquarium were repatriated in 2008 and released in
2009; Sigler 2009).

. There are plans to declare a portion of the Cojedes River

system as a protected area for its Orinoco crocodile
population (Seijas 2008; Espinosa-Blanco 2010), but
until now nothing official has occurred (Babarro 2017).

. There were several medium and large cattle ranches

in the Venezuelan llanos with suitable habitat for
crocodiles, and which have functioned as efficient
wildlife refuges. Captive-reared crocodiles have been
released in three ranches (El Cedral, El Frio, Garza).
The Government expropriated El Cedral and El Frio to
reduce the amount of land in private hands.

. The knowledge on population status, ecology and social

behavior of C. intermedius has increased substantially
in the last 30 years, and there are more than 30
publications available since 2010 (Seijas 2017).

. There were 7 breeding/rearing facilities in Venezuela,

6 of which were devoted to the production of
individuals that will eventually be released into the
wild (Hernandez 2007; Babarro 2008). Babarro
(2017) updated the information pointing to the closure
of Estacion Biol6gica de Rancho Grande with a
capacity to raise more the 800 crocodiles in 2011, and
FUDECI’s Amazonas Experimental Station with a
capacity to raise more than 200 in 2014. Currently, five
facilities (Masaguaral, Puerto Miranda, UNELLEZ,
El Frio, El Cedral) continue operating with their
own adult breeding stock, and also raising hatchlings
hatched there or collected from the wild - the facilities
have a total capacity of more than 2500 one-year-old
crocodiles. The facility at EFBS rears hatchlings from
wild-collected eggs, produced by females released
at the ranch since 1990. If properly managed, those
facilities could rear, if needed, up to 2800 one-year-
olds per annum (Herndndez 2007). However, some
of them are experiencing administrative problems (eg
Puerto Miranda, which now belongs to the Ministry
of Environment) or are in need of major repairs
(eg UNELLEZ). If economic problems continue in



Venezuela, it would be recommended to reduce costs
by moving from captive breeding to ranching of eggs/
hatchlings that can be raised and returned to the wild
within a year (Herndndez et al. 2017).

There are seven zoos in Venezuela displaying Orinoco
crocodiles; three of them have single animals, or they
lack the spaces for breeding. The remaining four
(Parque del Este, Parque Zooldgico y Botédnico de
Bararida, Zool6gico Metropolitano del Zulia, Zoo de
Paya “Leslie Patin”) have all together the capacity of
producing 350-400 eggs per year (Babarro 2017).

As of November 2017, 10,122 C. intermedius had
been released into the wild at 13 localities, and it is
considered that the population reinforcement with
crocodiles reared in captivity is the main factor
preventing the extinction of the species in Venezuela
(Babarro 2017). In El Frio Biological Station (that
includes the 620 km?2 of Hato El Frio) and in the
adjacent Cafio Guaritico Wildlife Refuge, population
surveys done a decade ago confirmed the success of
these reintroductions (Ayarzagiiena et al. 2007; Antelo
2008; Velasco et al. 2008), estimated an established
population of over 400 non-hatchlings including at
least 31 wild breeding females, most of them at El
Frio Biological Station. Since April 2009, the facilities
and the land of El Frio Biological Station have been
under the control of the Venezuelan Government.
Some of the wild nests are being collected as part of
the conservation program. From 2012 to 2016, 1646
crocodiles hatched from 2319 wild-collected eggs (R.
Antelo, unpublished data). Recent reports indicate El
Frio continues the protection of the Orinoco crocodile’s
wild population in its surroundings, and the collection
of eggs for artificial incubation in their facilities. The
hatchlings produced are reared until they reach 70 cm
TL and then released into the wild (R. Antelo, pers.
comm. 2018). Nevertheless, recent surveys (2016)
indicate that the C. intermedius population in El Frio
is decreasing (Espinosa-Blanco et al. 2017b). Rossi et
al. (2016) found multiple paternity in 20 clutches laid
by crocodiles reintroduced at El Frio; 10 of the clutches
were fathered by two or three males.

Two more populations established with released
juvenile C. intermedius from the National Program are
located in Hato El Cedral, where at least seven females
are nesting in the area, and in Estero de Camagudn
Wildlife Reserve (Velasco et al. 2017). Even though
a large number of crocodiles have been released in
Aguaro-Guaritico NP, there is no clear indication
of a population being established. However, there
has been insufficient monitoring of this area. A year-
long radio-telemetry study of released crocodiles was
carried out by Mufioz and Thorbjarnarson (2000) in
the Capanaparo River, and the results of this study
suggest that reintroduction can be a viable management
technique to speed population recovery, as has been

demonstrated in El Frio Biological Station and Cafio
Guaritico Wildlife Refuge.

. Probably the most significant flaw in the Orinoco

Crocodile Action Plan has been the lack of an
environmental education program and the limited
participation of local communities. Nevertheless,
these activities have been developed in schools
and communities nearby in the areas of occurrence
of Orinoco crocodiles and the results showed the
children have the capacity to retain information
about the conservation of the species and its habitat,
and the interest of the community to cooperate in the
preservation activities (Fig. 9; Jimenez-Orad et al.
2017).

Figure 9. Children participating in an Orinoco crocodile
release in Venezuela. Photograph: Ricardo Babarro.

8. The implementation of the conservation program

for C. intermedius in Venezuela was the result of a
joint enterprise of government and non-government
organizations, including at the beginning the
Wildlife Authority of the Ministry of Environment
(PROFAUNA), FUDENA, the Wildlife Conservation
Society, the Agencia Espafiola de Cooperacion, Hato
Masaguaral, the University of the Llanos (UNELLEZ),
El Frio Biological Station, and Agropecuaria Puerto
Miranda. More recently, it has involved the Fundacién
parael Desarrollo de las Ciencias (FUDECT), Krokodille
Zoo in Denmark, the Dallas World Aquarium, Hato El
Cedral and Rio Verde, private individuals, cattle ranch
owners and many others.

This joint venture formed the Venezuela Crocodile
Specialist Group, which makes recommendations to
the Ministry of Environment about implementation
of the conservation program. This includes strategic
guidelines, observed deficiencies, actions needed to
be taken urgently and the suitability of the sites to
release the captive-bred crocodiles - advice that is not
necessarily taken into account (A. Velasco, pers. comm.
2018; G. Babarro, pers. comm. 2018).



Figure 10. Orinoco crocodile hatched at Dallas World
Aquarium. Photograph: Luis Sigler.

Figure 11. Pair of young adult Orinoco crocodiles at Crocodile
Encounters, Texas, USA. Photograph: Andrew Austin.

In general, it could be said the conservation program for
the Orinoco crocodile in Venezuela has had limited success.
The good news is that there is a better understanding of
the ecology and population status of the species; thousands
of individuals have been released into the wild and three
new populations have been established in: a) EFBS and
surrounding areas; b) Hato El Cedral; and, c) in Estero de
Camagudn Wildlife Reserve. But there are signs of population
declines in the Meta and Cojedes Rivers. The Cojedes River
continues to be severely threatened by contamination from
agricultural residues and urban sewage, and plans are also
being developed to dam an upstream section. Crocodiles
are released in areas with good habitat and legal protection,
but without wildlife officials to enforce this protection. In
many places crocodiles have been released and the fate of
the animals has not been evaluated. In short, we are far from
the main goal of consolidating 10 viable populations in the
country.

The “National Strategy for the Conservation of the Orinoco
Crocodile and its Action Plan” was prepared in 2007. Its
main goal is to design and implement a set of actions that will
increase the number and size of the C. intermedius populations
and to restore its ecological, economic and cultural values.

In 2017 the Association of Zoos and Aquariums published the
Orinoco Crocodile Regional Studbook (Sigler 2017), the first
studbook for the species and containing the data on the origin
of 52 C. intermedius in US zoo collections. All the founder
stock in this studbook came from Venezuela.

Priority Projects
High priority

1. Continue genetic diversity analysis within and
among populations. Many of the conservation plans
for this species depend on restocking and reintroduction
programs. There is a moderate improvement in the
genetic knowledge of C. intermedius populations and
only four haplotypes where detected in captive animals
in Colombia. Conservation strategies have been proposed
with only one lineage without geographic restrictions for
the species. However, many of the remaining populations
exist in peripheral habitats and the possibility of genetic
differentiation should be explored as part of an overall
conservation plan. There is a possible “founder effect”
and “loss of fitness” in reinforced wild populations
due to restocking with individuals from relatively few
parental captive individuals kept in the breeding centers.
Exchanging ranched individuals from one location to
another could improve genetic variability among isolated
subpopulations.

2. Continue reintroduction of crocodiles in Colombia.
There is a relatively large number of C. intermedius
at Estacion de Biologia Tropical Roberto Franco and
Fundacién Palmarito. Some animals have been released
into the wild, and based on the results obtained, more
could be released into areas with conditions that favour
their survival. New areas need to be identified for trial
releases and monitoring.

3. Continue head-starting program in Colombia. Some
small populations have been identified, from which eggs
and hatchlings have been collected. Juveniles produced
through this effort should be released back into the
wild and a few retained to increase genetic variability
in conservation breeding centers. This program should
be implemented in conjunction with environmental
education and effective protection of adult crocodiles,
and with local community involvement (see 7. below).

4. Establish another crocodile breeding center in the
Arauca Department, Colombia, with animals from
the Estacion de Biologia Tropical Roberto Franco
and Wisirare Reserve. The National University of
Colombia wants to expand the ex-sifu management
coverage, with more conservation centers within the
distribution area of the species. This initiative will result
in one or more conservation centers in each department
of the Colombian Orinoquia (Meta, Casanare, Arauca
and Vichada) that promotes local conservation. The first
one is in progress and will be established in the Arauca
Department.



5. Improved protection in National Parks and Wildlife
Refuges in Venezuela. Natural areas where crocodiles
have been released, particularly parks and wildlife
refuges, do not have or lack completely, the personnel for
effective surveillance against poaching or other illegal
activities that affect wildlife in general and crocodiles in
particular. A comprehensive plan to address this problem
should be prepared and implemented in the short-term.

6. Monitoring of populations of released crocodiles in
Venezuela. Crocodiles have been released into 13 areas,
but monitoring has been sporadic. A better-coordinated
system of follow-up surveys needs to be developed to
assess the efficacy of these releases as a conservation
tool.

7. Participation of local people in conservation
programs. In some areas, significant threats to the species
include the collection of eggs for human consumption,
capture of hatchlings for sale as pets, killing of large
animals as a source of food, and accidental death of
individuals entangled in fishing nets. The most direct
way to reduce these negative factors is to involve local
people, particularly those directly responsible for these
activities, in the conservation program. Also important
is to consider eco touristic activities carried on by the
local communities where they can receive economic
incentives to preserve the llanos area. It is necessary
to intensify environmental education activities focused
directly on people living around areas with remaining
populations of C. intermedius or where captive-reared
crocodiles are released. Ideally, those programs should
be in the hands of local people (eg school teachers or
communal leaders).

Moderate priority

8. Surveys in the Meta River, between the Casanare
River and Puerto Carrefio, in Colombia. There are
reports on the presence of C. intermedius but nothing is
known about the status of the populations.

9. Surveys in peripheral areas of the species’ range in
Venezuela. Surveys have covered much of the llanos
region looking for remnant crocodile populations.
Surveys in areas where there are historical reports from
the last century (eg low Apure, low Arauca, Atamica,
Cunaviche and Payara Rivers) may extend the current
known range of the species.

10. Consider reintroduction of crocodiles in the Zuata
(Anzoategui State) and Suripa (Barinas State) Rivers
in Venezuela. There are reports of the presence of C.
intermedius in these remote parts of its natural range,
where the ecological characteristics and low human
pressure may guarantee the survival of reintroduced
crocodiles.

11. Legal protection of the Cojedes River as a Wildlife
Reserve. The Government of Venezuela should be urged

to decree legal protection of the Cojedes River.

Acknowledgements

We appreciate the revision of this document by Andres Seijas,
Omar Herndndez and Alvaro Velasco. The authors of this
version of this action plan for the Orinoco crocodile would
like to acknowledge those who contributed to the knowledge
of C. intermedius and its habitats, and who are no longer with
us - Federico Medem, Tomas Blohm, John Thorbjarnarson,
Jose Ayarzagiiena and Cristina Ardila-Robayo.

References

Antelo, R. (2008). Biologia del cocodrilo o caimdn del
Orinoco en la Estacion Bioldgica El Frio, Estado Apure
(Venezuela). Unpublished PhD thesis, Universidad
Auténoma de Madrid, Tres Cantos, Madrid, Spain.

Antelo, R. (2015). First Orinoco crocodile reintroduction
in Colombia. Crocodile Specialist Group Newsletter
34(2):18-19.

Anzola, L.F. (2017). Abundancia poblacional, aspectos
reproductivos y percepcion de los habitantes locales, del
caimdn llanero (Crocodylus intermedius, Graves, 1819)
en los rios Lipa, Ele y Cravo Norte del Departamento de
Arauca. Bol. Acad. C. Fis., Mat. y Nat. LXXVII Nos. 2-3:
147-158.

Anzola, L.F. and Antelo, R. (2015). First data of natural
recovery of any Orinoco crocodile Crocodylus intermedius
population: Evidence from nesting. The Herpetological
Bulletin 134: 10-14.

Ardila-Robayo, M.C., Barahona, S.L. and Bonilla, O.P.
(2002). Actualizacién del status poblacional del Caimén
Llanero (Crocodylus intermedius) en el Departamento
de Arauca (Colombia). Pp. 57-67 in Memorias del Taller
para la Conservacién del Caimén del Orinoco (Crocodylus
intermedius) en Colombia y Venezuela, ed. by A. Velasco,
G. Colomine, G. Villarroel and M. Quero. MARNR and
UCYV: Caracas.

Ardila-Robayo, M.C., Martinez-B., W., Moreno-A., R.A.,
Sudrez-D., RM. and Torres-M, M. (2010). Aportes al
conocimiento sobre el estado actual de la poblacién in situ
de Crocodylus intermedius (Caiman llanero) y evaluacion



del habitat, en algunos sectores de los municipios de Puerto
Lépez y Puerto Gaitdn, departamento del Meta, Colombia.
Cormacarena, Universidad Nacional de Colombia-
Estacién de Biologia Tropical Roberto Franco. Internal
report. 85 pp.

Avila-Manjén, PM. (2008). Estado poblacional del caiman
del Orinoco (Crocodylus intermedius) en el rio Cojedes,
Venezuela. MSc thesis, UNELLEZ, Guanare, Venezuela.

Ayarzagiiena, J. (1987). Conservacién del caimdn del
Orinoco (Crocodylus intermedius) en Venezuela. Parte 1.
Rio Cojedes. FUDENA, WWEF-US, Proyecto 6078.

Ayarzagiiena, J., Velasco, A. and Antelo, R. (2007). A new
population of Orinoco crocodile. Species 47: 15.

Babarro, G.R. (2008). Programa de conservacion del caiman
del Orinoco (Crocodylus intermedius) en Venezuela. 2008
Report. Ministerio del Poder Popular para el Ambiente,
Direccién de Fauna: Caracas.

Babarro, G.R. (2017). Prioridades y alternativas después
de tres décadas de conservacién del Caiman del Orinoco
(Crocodylus intermedius) en Venezuela. Bol. Acad. C.
Fis., Mat. y Nat. LXXVII (2-3): 77-92.

Balaguera-Reina, S.A., Espinosa-Blanco, A., Antelo, R.,
Morales-Betancourt, M. and Seijas, A. (2018). Crocodylus
intermedius. The IUCN Red List of Threatened Species
2018:  e.T5661A3044743  (http://dx.doi.org/10.2305/
IUCN.UK.2018-1.RLTS.T5661A3044743 en).

Balaguera-Reina, S.A., Espinosa-Blanco, A.S., Morales-
Betancourt, M., Seijas, A.E., Lasso, C., Antelo, R. and
Densmore III, L.D. (2017). Conservation status and
regional habitat priorities for the Orinoco crocodile: past,
present and future. PLoS ONE 12(2): e0172439.

Barahona, S.L.. and Bonilla, O.P. (1999). Evaluacion del
status poblacional del caimdn llanero (Crocodylus
intermedius Graves, 1819) en una subarea de distribucion
en el Departamento de Arauca (Colombia). Revista de
la Academia Colombiana de Ciencias Exactas, Fisicas y
Naturales 23 (Suplemento Especial): 445-451.

Bloor, P. (2013). Genética del orden Crocodylia en Colombia.
Pp. 259-277 in VIII. Biologia y conservacién de los
Crocodylia de Colombia, ed. by M.A. Morales-Betancourt,
C.A. Lasso, J. De La Ossa V. and A. Fajardo-Patifio.
Serie Editorial Recursos Hidrobiolégicos y Pesqueros
Continentales de Colombia. Instituto de Investigacién de
Recursos Biolégicos Alexander von Humboldt: Bogotd,
Colombia.

Bonilla, O.P. and Barahona, S.L. (1999). Aspectos ecoldgicos
del Caiman llanero (Crocodylus intermedius Graves, 1819)
en una subdrea de distribucién en el Departamento de
Arauca (Colombia). Revista de la Academia Colombiana
de Ciencias Exactas, Fisicas y Naturales 23(86): 39-48.

10

Castillo, N. (2009). Distribucién y abundancia del caiman
del Orinoco (Crocodylus intermedius) en el rio Manapire.
Guarico, Venezuela. BSc thesis, UNELLEZ, Guanare,
Venezuela.

Chavez, C. (2000). Conservacion de las poblaciones
del caimin del Orinoco (Crocodylus intermedius) en
Venezuela. Informe Profauna-Corpoven. MARN: Caracas,
Venezuela.

Clavijo, J.J. and Anzola, L.F. (2013). Elementos clave para la
conservacion in situ de Crocodylus intermedius derivados
del seguimiento de meta poblaciones y habitats en Arauca,
Colombia. Revista colombiana de Ciencias Animales 5(2):
560-573.

Cuervo-Alarcén L.C. and Burbano-Montenegro, C. (2012).
Caracterizacién genética de la poblacién ex situ de
Crocodylus intermedius presente en Colombia. Revista de
la Academia Colombiana de Ciencias Exactas, Fisicas y
Naturales 36(140): 373-383.

Espinosa-Blanco, A.S. (2010). Colecta de huevos como
estrategia de conservacion del cocodrilo del Orinoco
en el Sistema del rio Cojedes, Venezuela. MSc thesis,
UNELLEZ, Guanare, Venezuela.

Espinosa-Blanco, A.S., Seijas, A.E and Herndndez, O.
(2010). Reproduccién y colecta de huevos del caimén del
Orinoco (Crocodylus intermedius) en el Sistema del rio
Cojedes, Venezuela. Pp. 32-40 in Crocodiles. Proceedings
of the 20th Working Meeting of the IUCN-SSC Crocodile
Specialist Group. [IUCN: Gland.

Espinosa-Blanco, A.S and Seijas, A.E. (2012). Declinacién
poblacional del caimdn del Orinoco (Crocodylus
intermedius) en dos sectores del Sistema del rio Cojedes,
Venezuela. Ecotrépicos 25(1): 22-35.

Espinosa-Blanco, A.S., Seijas, A.E. and Herndndez, O.
(2013). Eggs collection as a conservation tool of Orinoco
crocodile in the Cojedes River System, Venezuela.
Interciencia 38(5): 358-363.

Espinosa-Blanco, A.S., Seijas, A.E., Rodriguez-Clark, K.,
Sefiaris, J.C and Gonzdlez-Oropeza, K.D.V. (2017a).
Ecologia poblacional y reproductiva del caiméan del
Orinoco (Crocodylus intermedius) en el sistema del rio
Cojedes, Venezuela. Bol. Acad. C. Fis. Mat. y Nat. VII (2-
3): 135-146.

Espinosa-Blanco, A.S., Seijas, A E., Rodriguez-Clark, K.M.,
Sefiaris, J.C and Gonzdlez-Oropeza, K.D.V. (2017b).
Efectividad de la liberacién de individuos de caiman del
Orinoco en Venezuela: una evaluacién desde perspectivas
demogrificas. XI Latin American Congress of Herpetology.
Quito Ecuador.

Franz, R., Reid, S. and Puckett, C. (1985). Discovery of a
population of Orinoco crocodile Crocodylus intermedius



in southern Venezuela. Biological Conservation 32: 137-
147.

FUDENA (1992). Documento Base del Plan de Accién para
la Supervivencia del Caiman del Orinoco en Venezuela.
Fundacion para la Defensa de la Naturaleza: Caracas.

Godshalk, R. (1978). El Caiméan del Orinoco, Crocodylus
intermedius, en los Llanos Occidentales Venezolanos
con observaciones sobre su distribucién en Venezuela
y recomendaciones para su conservacion. FUDENA:
Caracas.

Godshalk, R. (1982). Status and conservation of Crocodylus
intermedius in Venezuela. Pp. 39-53 in Crocodiles.
Proceedings of the 5th Working Meeting of the IUCN-SSC
Crocodile Specialist Group. [UCN: Gland.

Heredia-Azuaje, HJ. (2005). Estado poblacional de caiman
del Orinoco (Crocodylus intermedius) en tres sectores del
rio Manapire, Gudrico, Venezuela. Trabajo de Aplicacién
de Conocimientos. Vicerrectorado de Produccién Agricola.
Programa Ingenierfa R.N.R. UNELLEZ: Guanare,
Venezuela.

Hernandez, O. (2007). Zoocriaderos del caiman del Orinoco:
situacién y perspectivas. Biollania Edicién Especial No.
8:29-35.

Hernandez, O., Boede, E. and Amauci, J. (2014). Evaluacion
de la anidacion del caimdn del Orinoco (Crocodylus
intermedius) en el rio Capanaparo, Parque Nacional
Santos Luzardo, estado Apure, Venezuela. Bol. Acad. C.
Fis., Mat. y Nat. LXXIV (2): 51.

Hernandez, O., Velasco, A., Castillo, E.L., Amauci, J. and
Milano, L. (2017). Evaluacién del éxito reproductivo de
caimdn del Orinoco (Crocodylus intermedius) durante el
aflo 2017 en el rio Capanaparo del Parque Nacional Santos
Luzardo, Estado Apure, Venezuela. Bol. Acad. C. Fis. Mat.
y Nat. LXXVII (2-3): 159-166.

Jiménez-Orad, M. (2002). El caiman del Orinoco (Crocodylus
intermedius) en los sectores Laguna larga y Chigiiichigiie
del rio Manapire, Gudrico, Venezuela. MSc thesis,
UNELLEZ, Guanare, Venezuela.

Jiménez-Orad, M., Seijas, A.E., Jiménez-Orad, M. and
Heredia, H.J. (2007). Colecta de huevos como estrategia
de conservaciéon del caimdn del Orinoco (Crocodylus
intermedius) en el rio Manapire, Gudrico, Venezuela.
Biollania Edicién Especial 8: 36-42.

Jiménez-Orad, M., Heredia-Azuaje, H.J. and Jiménez-Orad,
M. (2017). Escuela - Conservacién: Experiencias de
educaciéon ambiental para la conservacién del Caiman
del Orinoco (Crocodylus intermedius) y la Terecay
(Podocnemis unifilis), orientadas a la poblacién infantil
de la comunidad de Rabanal Abajo, Estado de Guarico,
Venezuela. Bol. Acad. C. Fis. Mat. y Nat. LXXVII (2-3):

11

129-134.

Llobet, A. (2002). Estado poblacional y lineamientos de
manejo del caiman del Orinoco (Crocodylus intermedius)
en el rio Capanaparo (Apure, Venezuela). MSc thesis,
UNELLEZ, Guanare, Venezuela.

Llobet, A. and Seijas, A.E. (2003). Estado poblacional
y lineamientos de manejo del caimdn del Orinoco
(Crocodylus intermedius) en el rio Capanaparo,
Venezuela. Pp. 117-129 in Manejo de Fauna Silvestre en
la Amazonia y Latino América. Seleccién de Trabajos V
Congreso Internacional, ed. by R. Polanco-Ochoa. CITES,
Fundacion Natura: Bogota.

Lugo, M. (1996). Avance en la investigacién del estatus
del caimdn del Orinoco. Crocodile Specialist Group
Newsletter 15(4): 14-16.

Medem, F. (1981). Los Crocodylia de Sur América, Vol. I.
Los Crocodylia de Colombia. Editorial Carrera 7a. Ltda:
Bogota.

Medem, F. (1983). Los Crocodylia de Sur América. Vol. II.
Universidad Nacional de Colombia: Bogota.

Mendoza, J.M. (2003). Calidad de hdbitat y viabilidad
poblacional del caimédn del Orinoco en el rio Cojedes
Norte, Venezuela. MSc thesis, UNELLEZ, Guanare,
Venezuela.

Merchan, M., Castro, A., Cardenas, M., Antelo, R. and
Gomez, F. (2011). Historia natural y conservacién del
caimdn llanero (Crocodylus intermedius) en Colombia.
Monografias de la Asociacién Chelonia. Vol. IV. 238 pp

Mondolfi , E. (1965). Nuestra fauna. El Farol 214: 2-13.

Morales-Betancourt, M.A., Lasso, C.A., De La Ossa V.,
J. and Fajardo-Patifio, A. (eds.) (2013). VIII. Biologia
y conservaciéon de los Crocodylia de Colombia. Serie
Editorial Recursos Hidrobiol6gicos y Pesqueros
Continentales de Colombia. Instituto de Investigacién de
Recursos Bioldgicos Alexander von Humboldt (IAvH):
Bogotd, D.C., Colombia.

Moreno-Arias R.A., Ardila-Robalo M.C., Martinez B.W.
and Sudrez D., R. (2016). Navigating with the Orinoco
crocodile. Crocodile Specialist Group Newsletter 35(2):
14-15.

Moreno, A., Hernandez, O., Molina, C. and Amauci, J.
(2014). Uso de habitat de Crocodylus intermedius y
Caiman crocodilus en el Parque Nacional Santos Luzardo,
estado Apure. X Congreso Venezolano de Ecologia: 50.

Muifioz, M. and Thorbjarnarson, J. (2000). Movement
of captive-released Orinoco crocodiles (Crocodylus
intermedius) in the Capanaparo River, Venezuela. Journal
of Herpetology 34(3): 397-403.



Navarro-Laurent, M. (2007). Estado poblacional y
reproductivo del caimdn del Orinoco (Crocodylus
intermedius) en el rio Cojedes. Unpublished BSc thesis,
Universidad Simén Bolivar, Caracas, Venezuela.

PROFAUNA (1994). Plan estratégico: Supervivencia del
caimdn del Orinoco en Venezuela. Ministerio del Ambiente
y de los Recursos Naturales Renovables: Caracas.

Ramo, C. and Busto, B. (1986). Censo aéreo de caimanes
(Crocodylus intermedius) en el rio Tucupido (Portuguesa,
Venezuela) con observaciones sobre su actividad de
soleamiento. Pp. 109-119 in Crocodiles. Proceedings of
the 7th Working Meeting of the ITUCN-SSC Crocodile
Specialist Group. [UCN: Gland.

Rios, M. and Trujillo, F. (2004). Censo preliminar de
Crocodylia en los rios Meta y Bita, Departamento del
Vichada (Colombia). Pp. 229-242 in Fauna Acudtica en
la Orinoquia Colombiana, ed. by M.C. Diazgranados
and F. Trujillo. Instituto de Estudios Ambientales para
el Desarrollo, Departamento de Ecologia y Territorio
(IDEADE-DET): Bogota.

Rossi Lafferriere, N.A., Antelo, R., Alda, F., Martensson,
D., Hailer, F., Castroviejo-Fisher, S., Ayarzagiiena, J.,
Ginsberg, J.R., Castroviejo, J., Doadrio, I., Vil4, C. and
Amato, C. (2016). Multiple paternity in a reintroduced
population of the Orinoco Crocodile (Crocodylus
intermedius) at the El Frio Biological Station, Venezuela.
PLoS ONE 11(3): e0150245.

Seijas, A.E. (2007). Heridas y pardsitos en cocodrilos del
Orinoco (Crocodylus intermedius) en un rio altamente
impactado por actividades humanas. Interciencia 32(1):
56-60.

Seijas, A.E. (2008). Reserva de Fauna Silvestre Rio Cojedes:
Propuesta de Creacion. 86. Oficina Nacional de Diversidad
Biolégica, Ministerio del Ambiente: Caracas.

Seijas, A.E. and Chévez, C. (2000). Population status of the
Orinoco crocodile (Crocodylus intermedius) in the Cojedes
River system, Venezuela. Biological Conservation 94:
353-361.

Seijas, A.E. and Chdvez, C. (2002). Reproductive status and
nesting ecology of the Orinoco crocodile (Crocodylus
intermedius) in the Cojedes River system, Venezuela. Vida
Silvestre Neotropical 11(1-2): 23-32.

Seijas, A.E., Llobet, A., Jiménez, M., Mendoza, J.M.,
Garavito, F. and Terdn, Y. (2002). Estado de las poblaciones
del caimdn del Orinoco (Crocodylus intermedius) en
Venezuela. Pp. 7-15 in Memorias del Taller para la
Conservacion del Caimdn del Orinoco (Crocodylus
intermedius) en Colombia y Venezuela. MARNR and

12

UCV: Caracas.

Seijas, A.E., Mendoza, J.M. and Avila—Manjén, P.M. (2008).
Long-term population data of the Orinoco crocodile
(Crocodylus intermedius) in the Cojedes River system,
Venezuela. Pp. 283-291 in Crocodiles. Proceedings of
the 19th Working Meeting of the IUCN-SSC Crocodile
Specialist Group. [IUCN: Gland.

Seijas,A.E.(2017). Andlisis de las tendencias de investigacion
sobre los Crocodylia de Venezuela. Bol. Acad. C. Fis. Mat.
y Nat. LXXVII (2-3): 63-76.

Sigler, L. (2009). Orinoco crocodiles from the Dallas World
Aquarium sent to Venezuela. Crocodile Specialist Group
Newsletter 28(1): 7-8.

Sigler, L. (2017). AZA Regional Studbook for the Orinoco
Crocodile (Crocodylus intermedius). Association for Zoos
and Aquariums and The Dallas World Aquarium: Dallas,
USA.

Thorbjarnarson, J. and Franz, R. (1987). Crocodylus
intermedius (Graves) Orinoco Crocodile. Catalogue of
American Amphibians and Reptiles: 406.401-406.402.

Thorbjarnarson, J. and Herndndez, G. (1992). Recent
investigation on the status and distribution of Orinoco
crocodile Crocodylus intermedius in Venezuela. Biological
Conservation 62: 179-188.

Thorbjarnarson, J. and Herndndez, G. (1993a). Reproductive
ecology of the Orinoco crocodile (Crocodylus intermedius)
in Venezuela. I. Nesting ecology and egg and clutch
relationship. Journal of Herpetology 27(4): 363-370.

Thorbjarnarson, J. and Herndndez, G. (1993b). Reproductive
ecology of the Orinoco crocodile (Crocodylus intermedius)
in Venezuela. II. Reproductive and social behavior. Journal
of Herpetology 27(4): 371-379.

Velasco, A. (2003). Plan de Accién para la conservacion del
caimdn del Orinoco (Crocodylus intermedius). Oficina
Nacional de Diversidad Biol6gica, Ministerio del Ambiente
y de los Recursos Naturales Renovables: Caracas.

Velasco, A., Antelo, R. and Hernidndez, O. (2008).
Conservation plan and re-introduction program of
Orinoco crocodile in Venezuela. Pp. 84-86 in Global Re-
Introduction Perspectives: Re-introduction Case-studies
from around the Globe, ed. by P.S. Soorae, IUCN-SSC Re-
introduction Specialist Group: Abu Dhabi, UAE.

Velasco, A., Hernandez, O. and Babarro, R. (2017). Censo
nacional del caimdn del Orinoco (Crocodylus intermedius)
en Venezuela. Bol. Acad. C. Fis. Mat. y Nat. LXXVII (2-
3): 55-62.



