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Thankfully this limited damage to the present office. However, most other buildings 
were damaged significantly (work shop, lumber shed, airboat sheds, dormitories, etc). 
Numerous structures were entirely washed away, including the field laboratory which 
many CSG members have used over the years. 
  
Over half the staff at Rockefeller lost their entire homes, and most others have 
extensive damage which will take months or years to repair. The entire staff was 
displaced from their homes, but were all rapidly back to work (albeit with lengthy 
commutes from 50-60 miles away). Plans are underway to repair and rebuild with 
improvements and continue the work done there in marsh enhancement, and research 
and management of alligators, waterfowl, and fisheries resources.  
 

 
By February 2006, we were able to resume field research on alligators, and initiated 
several studies as described above, as well as other collaborative studies not 
mentioned herein. Temporary storage buildings were moved on-site and a temporary 
laboratory and alligator holding facilities have been established. 
 
9. Conclusions and summary 
 
While the narrative above can only review general observations on hurricane effects 
noted thus far, our main concerns are vegetative changes and habitat loss due to the 
massive coastwide storm surge brought on by both hurricanes, made worse by lack of 
rainfall and inability to drain off trapped saltwater for months after the hurricanes. 
Louisiana is fortunate to have over 4 million acres of excellent alligator habitat, 
which should provide haven for alligators pushed temporarily away from their normal 
range by the storm surge. 
 
Annual coastal nesting surveys will be done in late June and early July 2006, and will 
give us a better index of marsh recovery or possibly document habitat loss, if present. 
The long term effects of these habitat alterations remain to be seen; fortunately 
alligators are resilient and we are optimistic that populations will recover from the 
direct mortality seen from both storms, which is difficult to quantify. 

Damaged and flooded alligator 
holding tanks 26 September 2005 

(two days after landfall) 

Flooded workshop and office building 
at Rockefeller Headquarters 
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Our wild egg “ranching” program has long been considered a success in wildlife 
management. This was even more pronounced in 2005, as a record 507,315 wild 
alligator eggs were collected and incubated at commercial alligator farms. Certainly a 
large portion of these would have died from flooding or loss of hatchlings with 
saltwater inundation immediately post-storms had they not been collected as part of 
the egg ranching program. This clearly illustrates the benefits of sustained use 
management. 
 
Louisiana’s annual wild autumn alligator harvest was a success in 2005, despite 
setbacks from both storms. We anticipate when all hides have been shipped that some 
85% of the CITES tags issued will have been used; which is remarkable as so many 
of the trappers involved reside in coastal parishes and were forced to evacuate, and 
were displaced due to the hurricanes. We plan to maintain an active harvest program 
as our annual surveys dictate and see no immediate changes in the structure of our 
successful wild harvest.  Quotas will continue to be established based on annual 
nesting surveys, analyses of the nesting survey data from the five most recent years, 
size classes and sex ratios taken in the annual harvest, and night count surveys. 
 
Alligator farmers and ranchers suffered very limited “on farm” mortality of live 
alligators (1.36%). Despite large economic losses of equipment and facilities, affected 
farmers and ranchers rapidly resumed operations and with essentially no interruption 
in production of hides, which was maintained through the initial recovery period. 
 
The alligator research program centered at Rockefeller Wildlife Refuge in Grand 
Chenier was affected by loss of the field laboratory and extensive damage to the 
alligator incubators and holding facilities. The office was essentially spared, as were 
all records and data. As soon as staff members were able to safely return and begin 
field work, surveys and collections of alligators to evaluate hurricane effects were 
initiated. Numerous collaborative projects are underway and we plan to rebuild and 
upgrade the research facility. 
 
Analyses of samples from several projects related to hurricane effects on alligators 
are pending, including plasma corticosterone and electrolyte levels, tissue samples for 
heavy metals and contaminants, general health profiles from serology, and dispersal 
studies from alligators marked and tagged prior to the hurricanes. As noted, some of 
these will be difficult to interpret, as they may be due to the superimposed drought 
which has developed in the months following the hurricane, and could be a result of 
either stressor. 
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Abstract:  The American Alligator (Alligator mississippiensis) was abundant in the 
pre-drainage Everglades of southern Florida, USA.  Alligators once occupied all 
wetland habitats in South Florida, from sinkholes and ponds in pinelands to mangrove 
estuaries during periods of freshwater discharge (Craighead 1968, Simmons and 
Ogden 1998).  Nearly all aquatic life in the Everglades is affected by alligators in 
some way (Beard 1938).  As a top predator in their ecosystem, alligators undergo an 
extraordinary change in body size, consuming different prey items as they grow 
(Mazzotti and Brandt 1994).  As ecosystem engineers, alligators create trails and 
holes that provide aquatic refugia during the dry season and concentrate food items 
for larger predators.  Alligator nests provide elevated areas for nests of turtles and 
snakes, and for germination of plants less tolerant of flooding (Craighead 1971, 
Kushlan and Kushlan 1980, Enge et al. 2000).  Alligator activity also keeps many 
small creeks in the freshwater mangrove zone, alligator holes, and areas around tree 
islands from becoming overgrown with vegetation. It is possible that alligator activity 
creates firebreaks providing protection for woody vegetation and various animal 
species (Craighead 1968, Simmons and Ogden 1998).  Water present in holes during 
the dry season provides critical habitat for nesting female and juvenile alligators 
(Mazzotti and Brandt 1994, Kushlan and Jacobsen 1990) and provides open water 
necessary for alligator mating (Garrick and Lang 1975).   
 
Land development and water management practices have reduced spatial extent and 
changed hydropatterns of many habitats within the Everglades (Mazzotti and Brandt 
1994). As a result of these habitat alterations, alligators are now less numerous in 
prairies, shorter (< 8 months) hydroperiod marshes, and mangrove fringe areas.  
Further, canal construction has significantly altered alligator habitat. The effects of 
artificial habitats such as canals on alligator populations as well as creation and 
maintenance of alligator holes had not been studied until recently.  Canals within the 
Everglades serve as dry season refugia for alligators throughout the greater 
Everglades ecosystem.  Adult alligator density (especially males) is higher in canal 
habitats than in natural marsh interior (FFWCC unpub. data, Morea 1999).   
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Canals may provide suitable habitat for large alligators, but unlike alligator holes, 
they are not suitable for smaller alligators, smaller marsh fish, or foraging wading 
birds. Characteristics of alligator habitats have changed with creation of canal 
systems now present in the Florida Everglades (Kushlan 1974).   
 
Restoration of pre-canal hydropatterns and ecological function in the Everglades is 
underway.  Relationships among dry season refugia, aquatic fauna, wading birds, and 
alligators have been identified as key uncertainties in the Comprehensive Everglades 
Restoration Plan (CERP, U.S. Army Corps of Engineers 1999, RECOVER 2003).  
Due to the alligator’s ecological importance and known sensitivity to hydrology, 
salinity, habitat, and total system productivity, the species was chosen as an indicator 
for restoration assessment.  A number of biological attributes (relative density, 
relative body condition, nesting effort, and nesting success) can be measured, 
standardized methods for monitoring have been developed, and historical information 
exists for alligator populations in the Everglades.  These attributes can be used to 
determine ecological responses at different spatial and temporal scales, and are 
instrumental for constructing ecological models used to forecast restoration effects.  
Relative abundance of alligators is expected to increase as hydrologic conditions 
improve in over-drained marshes and freshwater tributaries.  As canals are removed, 
alligator density in adjacent marshes and use of alligator holes are expected to 
increase.  As hydroperiods and depths approach natural patterns, alligator growth, 
body condition and nesting success should improve.   
 
At all life stages, crocodilians integrate biological impacts of hydrologic conditions 
(Mazzotti and Brandt 1994, Rice et al. 2005, Mazzotti 1999, Mazzotti and Cherkiss 
2003).  Further, crocodilians are important indicators because research has linked 
three key aspects of Everglades’ ecology to them:  1) Top predators such as 
crocodilians are directly dependent on prey density, especially aquatic and semi-
aquatic organisms thereby providing a surrogate for status of many other species.  2) 
Drier (nests) and wetter (trails and holes) conditions created by ecosystem engineers 
like alligators provide habitat for plants and animals that otherwise would not be able 
to survive.  This increases diversity and productivity of Everglades’ marshes 
(Kushlan and Kushlan 1980, Palmer and Mazzotti 2004, Campbell and Mazzotti 
2004) and, therefore, alligator monitoring can indicate overall health of the marsh.  
Finally, 3) distribution and abundance of crocodilians in estuaries is directly 
dependent on timing, amount, and location of freshwater flow (Dunson and Mazzotti 
1989, Mazzotti and Dunson 1989).  Alligators and crocodiles will exhibit an 
immediate response to changes in freshwater inputs into the estuaries. 
 
Correlations between biological responses and environmental conditions contribute to 
understanding of species’ status and trends over time.  Restoration success or failure 
can be evaluated by comparing recent and future trends and status of crocodilian 
populations with historical population data and model predictions.  Importantly, these 
data can be used in an analysis designed to distinguish between effects of restoration 
and natural patterns such as hurricanes or droughts. 
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We have developed and implemented a monitoring program for alligators in the 
Everglades designed to assess restoration effects across several temporal scales 
including body condition (short term, seasonal to 3 years), abundance (3-5 years), 
alligator hole occupancy (5-7 years), and nesting (10-12 years).  While the monitoring 
program is in the early stages, we are beginning to recognize patterns. 
 
In general, adult count densities were much lower in the  Everglades than elsewhere in 
Florida (north-central Florida used for illustration in figures) except for canals (Fig. 
1).  Our canal counts are only conducted during spring when adjacent marsh water 
depths are relatively low.  As the marsh dries, animals move into canals.  However, in 
the natural marsh areas where animals cannot access canals during the dry season, 
count densities are extremely low.  While Everglades populations were probably 
never as dense as those in the more eutrophic waters of north-central Florida, 
densities in many current natural areas are certainly depressed.  We think this is due 
to a combination of the natural low-nutrient state of the Everglades in combination 
with loss of habitat and water management practices.   
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Figure 1: Mean observed density (alligators/km) of adult populations (?175 cm) of 
alligators counted during night-light survey in south Florida, 1998-2005.  Central 
Florida counts are for comparative purposes only and are taken from Rice et al. 
(1999). 
 
The largest difference between both north-central Florida and alligator populations in 
the Everglades is in the juvenile size class (Fig. 2).  Historically, the Everglades 
probably had somewhat lower populations of juvenile alligators due to lack of 
nutrients which cont ributes to the relatively low number of eggs produced by adult 
females.  However, hatch rates of eggs in the Everglades are relatively high and 
hatchling production throughout the Everglades could approach that currently found 
in north-central Florida and equal that found in the densest population in the 
Everglades, A.R.M. Loxahatchee National Wildlife Refuge (LOX-Marsh).  
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Two causes of this difference have evidence:  (1) nest flooding during certain years 
leading to reduced hatchling production; and, (2) decreased juvenile survival from 
predation and cannibalism during extreme dry periods. As water recedes below 
ground surface, juvenile alligators must seek refuge in areas such as alligator holes 
inhabited by larger alligators and other predators.  Since alligators require up to 15 
years to attain breeding size and all non-adult alligators are exposed to cannibalism, a 
single extreme drought can remove large proportions of many years production from 
the population.  Our densest alligator population in the Everglades, LOX-Marsh, does 
not have the extreme dry downs in the survey area that lead to increased predation 
and cannibalism and nesting is protected from most flooding by the many tree islands 
available for nest construction. 
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Figure 2: Mean observed density (alligators/km) of juvenile populations (25-124 cm) 
of alligators counted during night-light survey in south Florida, 1998-2005.  Central 
Florida counts are for comparative purposes only and are taken from Rice et al. 
(1999). 
 
Further information can be obtained by contacting the authors for a copy of our 
comprehensive report published in 2006.  This report contains details of other 
components of our alligator monitoring program as well as a similar program for the 
American crocodile (Crocodylus acutus). 
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Abstract: Florida Power & Light’s Turkey Point Nuclear Power Plant has been a 
recognized habitat for the American crocodile, Crocodylus acutus, since the first nest 
was discovered in 1978. It has been designated critical habitat by the United States 
Fish and Wildlife Service (USFWS) since 1979. Since that time Turkey Point’s 
closed loop cooling canal system has provided a suitable environment for the 
American crocodile’s nesting and development. By the end of the crocodile-nesting 
season in 2005 the total number of successful nests had increased to 255 and the 
number of hatchlings captured, processed and released was up to 3,774. A closely 
monitored and ever developing crocodile program at Turkey Point has contributed to 
the discovery of an increasing number of burrows and has been a catalyst towards a 
large population increase in the number of juvenile and adult endangered American 
crocodiles residing in the area. It is estimated that the total number of animals at the 
Turkey Point location is approximately 400. 
 

1. Introduction 
 
The American crocodile, Crocodylus acutus, has a wide range throughout the 
estuarine coastal communities in much of the Caribbean. Populations exist on both 
the Caribbean and Pacific coasts of Mexico and Central America. It is found on the 
northern coast of South America, south to Peru, on the islands of Hispaniola, Jama ica, 
and Cuba. Florida is the northernmost extent of its range, and the only portion of the 
United States that it occurs. Historically, American crocodiles ranged from Lake 
Worth on the east coast of Florida, around the southern tip, including the Florida 
Keys, up to Pinellas County (Tampa) on the west coast. Currently, its range is limited 
to the southernmost Florida counties and the Florida Keys (Miami-Dade, Collier, 
Monroe and Lee). 

 

2. History 
 
 At the turn of the 20th century, there may have been between 1,000 and 2,000 
American crocodiles in Florida (Ogden, 1978). The crocodile population was 
depleted by urbanization, loss of habitat and hunting.  By the 1970s, the population 
size was estimated at 100 to 400 animals (Ogden, 1978). In 1989, the population was 
estimated to be 220 +/- 78 adults and sub-adults (Kushlan and Mazzotti, 1989).  
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Recent trends estimate the population at approximately 1,000 animals (United States 
Fish and Wildlife Service, 1999).  
 
 
 

Figure 1: Historical Range of the American Crocodile in Florida 
 

 
 

Figure 2:  Current Range of the American Crocodile in Florida 
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Florida Power and Light’s (FPL) Turkey Point power plant is located in extreme 
southern Miami-Dade County. The plant is bordered on the north and east by 
Biscayne National Park, to the west by a freshwater (Everglades) marsh, and south by 
a Red mangrove, Rhizophora mangle, tidal estuary. The actual power plant consists 
of two fossil fuel and two nuclear reactors. A fifth unit, to be powered by natural gas 
is currently under construction. As a result of the power generating units, a cooling 
canal system was required and engineers designed the closed loop cooling canal 
system (CCS). This system began operation in 1972. Within the CCS, there are 270 
linear kilometers of canals and twice that number in shoreline habitat. Canals are 60m 
wide and one meter deep. Water is hyper-saline, and tends to range between 35 and 
55 parts per thousand. Separating the canals are earthen berms 25-30m wide that rise 
up anywhere from 1.0 meter to 3.0 meters above the mean high tide line. The berm 
substrate is a combination of peat, marl, sand and soil. Within the berms are fresh-
water ponds initially constructed by accident to regulate the spoil from the dredge. 
After it was discovered that the female crocodiles utilize the fresh water ponds for 
nesting, a program was instituted in coordination with the canal maintenance 
department. This program designs and constructs ponds in crocodile sanctuary areas 
other than the original sanctuary areas. Throughout the CCS, 32 areas on selected 
berms ranging in length from 30 meters to 300 meters have been set aside for use by 
the crocodiles. The original intent was to keep the areas in a natural state and keep 
heavy equipment out. As a result this procedure, the sanctuaries have become 
monocultures of invasive exotic vegetation. The program now schedules regular 
maintenance to clear the exotic vegetation and if the situation warrants, to dig new 
ponds. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: Map of Cooling Canal System at Turkey Point 
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Crocodiles were first discovered in the CCS in 1976. The first crocodile nest was 
uncovered by a backhoe working on the berms within the CCS in 1978. That 
discovery was the impetus for FPL's crocodile management plan. It is a necessary 
program that conducts surveys to monitor the crocodile population within and 
adjacent to Turkey Point site. The survey types are coordinated to coincide with the 
annual cycle of the crocodile. In the months of April and May, airboat surveys are 
conducted during the night to locate adults within the system. Areas are marked 
where adults are present, then checked during daytime hours to look for possible 
nesting activity. Day and night surveys are conducted in June, July and August. Nests 
are located; hatchlings are captured and brought back to the lab for processing. 
Biometric data is then recorded. (Collection of the following measurements: snout-
vent length, total length, head length, head width, weight and the animal is sexed) 
Their scutes are clipped to show the origin of the animal and to assign a number. 
Then they are microchipped at the right side of the base of their tail for further 
identification purposes. They are released near the site of capture. 
 For the rest of the year, miscellaneous surveys are conducted via truck or airboat to 
monitor the population. One standardized survey, the Interceptor Ditch (ID) survey, 
consists of monitoring a 9.0km fresh water canal that is 6 meters deep. This particular 
survey began in 1982 and continues to this day. It is used as a barometer to calculate 
the number of adult crocodiles residing in the area. 
 
The resident crocodile population at Turkey Point nuclear power plant has steadily 
increased since the animals were discovered on the site in 1976. According to Gaby et 
al (1985) the resident population of non-hatchling crocodiles consisted of a minimum 
of 19 adult, sub-adult and juvenile crocodiles. In 1995, the number of non-hatchling 
crocodiles at the power plant was estimated at 24-30 (Brandt et al 1995).  
 
There has also been a steady increase of successful crocodile nests at Turkey Point 
since the inception of the monitoring program. Since 1978, there have been a total of 
255 successful nests at Turkey Point. For a ten year period from 1978 through1989, 
there were 24 successful nests. From 1990 through 1999, there were 121 successful 
nests. The six years between 2000 through 2005 produced 110 successful nests. There 
has also been steady increase in number of hatchlings captured. The total number of 
hatchlings from 1978 through 2005 is 3,736. From 1978 through 1989, there were 
285 hatchlings captured and processed. From 1990 through 1999, there were 1,940 
captured and processed. From 2000 through 2005, there were 1,511 captured and 
processed. However, the number of hatchlings collected does not account for all of 
the hatching success. On many occasions, by the time researchers reached the hatched 
nest site, the female has moved the brood into areas inaccessible to the researchers. 
Out of 24 nests in 2005, nine successfully hatched without any captures.  It is 
estimated that 33% of the successfully hatched nests are moved to inaccessible areas 
prior to capture attempts. 
 
The present population is estimated at 400 total animals. Based on data collected 
during the aforementioned surveys, the population is estimated to be as follows: 
P=N/(AFE), a method developed by Chabreck, (1966) who used this formula to 
estimate alligator populations in Louisiana. Kushlan and Mazzotti (1989) also utilized 
this formula (1989).  
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According to Chabreck’s formula, P=Population, N= number of nests, A=percentage 
of adults in the population, F=the percentage of females in the adult population, and 
E=the percentage of adult females actually nesting. It is estimated that the adults 
make up 16% of the population, of which 75% are females and 50% of those females 
nest every year. Putting numbers into the equation comes up with the estimated 
population size: P=24/(.16 X 0.75 X 0.5) or 24/0.06=400. 
 

3. Discussion 
 
Increased population size at Turkey Point is the result of on-site nesting in the CCS. 
Although man-made, the CCS provides ideal habitat for American crocodile nesting. 
The entire area is restricted-access and protected by security guards, this makes it an 
ideal location for crocodiles because they are shy and reclusive and prefer quiet 
waters. The berms provide crocodiles with leeward protection, regardless of the wind 
direction and strength. The actual substrate on some of the areas within the CCS have 
the correct combination of peat, marl, sand and soil which provides for proper 
drainage and nest incubation. As a result of the ideal conditions, there are several 
areas in which the crocodiles are communally nesting. There are very few nest 
predators present. The main nest predator, which is becoming more frequent, is the 
introduced, invasive fire ant, Solenopsis invicta. The fresh-water ponds on the interior 
of the berms are ideal for hatchlings, since the canals are hypersaline. The ponds 
provide shelter and a way to avoid the high levels of salinity. (Dunson, 1982, 
Ellis,1981) Once the ponds’ use by nesting female crocodiles was discovered, certain 
areas within the CCS were targeted to dig new ponds.  Typically, the females nest on 
or near the berm housing the pond. Once the nests hatch, she carries the hatchlings 
into the actual pond. This behavior takes place whether the nest is adjacent to the 
pond or a distance of up to two kilometers. Hatchlings remain within the ponds 
during daylight hours, crossing over into the CCS in the evenings to feed.  
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Figure 4: Chart comparing the number of Nests vs. Hatchlings 1978 to 2005 
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The transient crocodile population within the CCS is trending towards permanency. 
During the early years of the CCS, crocodiles would utilize the Interceptor Ditch for 
recruitment and breeding, only to disperse afterwards. After several years, the adult 
crocodiles (male and female) began constructing burrows within the CCS and in the 
ponds within the berms. There has been an increase in number of burrows from 
1980's to present (Figure 5).  
 
 

 
                        Figure 5: Map of crocodile burrows from 1978 to 2006 
 
Hatchlings also utilize the burrows and have been noted as early as 1990 to retreat 
into the burrow when disturbed. Hatchling crocodiles have been captured near the 
entrance to caves under the observation of the female. In one instance, (Wasilewski, 
pers observation 2005) during a daytime nest survey, a crocodile nest was discovered 
to have recently hatched. Twenty-five hatched eggs were counted within the nest 
cavity and in an adjacent pond, however no hatchlings were present. Upon returning 
to the area that following night, twenty-five hatchling eyeshines were discovered in 
the pond. When disturbed, the hatchlings retreated to a recently excavated cave at the 
northwest corner of the pond. Upon rounding up all the hatchlings and stationing 
someone at the entrance to the cave, all twenty-five animals were captured. 
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4. Conclusion 
 
In summary, the man-made cooling canal system of Turkey Point provides all the 
natural history requirements for adult crocodiles in southern Florida. Within the CCS 
exists ample habitat for successful nesting and rearing of young crocodiles. The 
question remains regarding the carrying capacity of the CCS. The design of the CCS, 
with 32 canals on the west side and 6 canals on the east side makes for an unusual 
array of habitat. Communal nesting should continue and it may be years before this 
carrying capacity will be reached. Increasing population on the site has resulted in 
dispersal of crocodiles to adjacent areas. Turkey Point animals have been captured as 
far as 25km from the plant. Conversely, crocodiles from Everglades National Park 
and Key Largo have been seen and captured at Turkey Point. As a result of the 
increases in the crocodile population, there have been increasing reports of 
“nuisance” crocodiles within urban areas. This has caused the United States Fish and 
Wildlife Service (USFWS) and the Florida Game and Fresh Water Fish Commission 
to revisit their management plans. As of March 2005, the USFWS proposed 
legislature to down-list the American crocodile from “Endangered” to “Threatened” 
status. 
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Abstract: Additional aerial nesting surveys of the saltwater crocodile Crocodylus 
porosus and New Guinea Freshwater crocodile C. novaeguineae in the middle and 
upper Sepik River of Papua New Guinea were conducted in 2005 and 2006.  
These population monitoring surveys are part of an ongoing effort by the Department 
of Environment and Conservation over the past twenty-five years to ensure that 
continued harvests of skins, live juveniles and eggs in PNG are sustainable. 
 
Survey results infer that wild populations of both species are viable in the Sepik, and 
by extension other areas of PNG. Using regression analysis, the C. porosus nesting 
trend indicates a significant increase while that of C. novaeguineae is stable. Recent 
year increases in nesting are considered attributable to a continual conservation 
awareness campaign and conservation incentives built into an expanded C. porosus 
egg harvest. 
  
The number of crocodile skins exported from 1997 to 2005 is fairly consistent at 
approximately 30,000 annually. An analysis of export statistics reflects a stable 
harvest over these years for each species and supports the view that exploitation at 
current levels is not detrimental to wild populations.   
 

----- 
 

The Status of the Siamese Crocodile in Cambodia 
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Abstract: The Siamese crocodile (Crocodylus siamensis) is one of the most 
endangered of the world’s crocodilian species and is listed as Critically Endangered 
by the IUCN. Cambodia is now considered the last stronghold for the species and 
surveys over the last six years by the Forestry Administration and Fauna & Flora 
International have revealed a severely depleted and scattered population. Crocodiles 
have been confirmed from 35 sites (30 rivers/wetlands) across 11 provinces, mostly 
in the more remote areas in the southwest and northeast of the country. 
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The majority of these sites have been identified by the discovery of only one or two 
individuals, and such sites probably contain very low numbers of crocodiles. 
Breeding has been confirmed or suspected from 10 different sites over the last six 
years, but it seems that a number of these sites have been destroyed or had large 
crocodiles captured over the last couple of years. The total number of viable sub-
populations within Cambodia is probably extremely low. 
 
Threatening processes continue to impact on the species, with habitat destruction and 
alteration, fishing practices and the illegal capture of live crocodiles to stock 
crocodile farms continuing to severely hamper the recovery of the Siamese crocodile 
in Cambodia. 
 
 
1. Introduction 
 
The Siamese crocodile (Crocodylus siamensis) was once common and widespread 
throughout the wetlands of Southeast Asia, with an historic range including 
Indonesia, Malaysia, Thailand, Laos PDR, Cambodia, Vietnam and possibly 
Myanmar and Brunei. Recent reports (Baird 2001; Bezuijen et al. 2005; Cox 2004; 
Daltry et al. 2003, Nguyen et al. 1995; Ross 1998, Platt and Tri 2000, Simpson and 
Han 2004; Temsiripong 2001; Thorbjarnarson et al. 2004) now suggest that the 
species has undergone a severe decline in numbers and distribution, and that viable 
populations are no longer present in Thailand, Vietnam or Java (Indonesia). The 
status in Malaysia is unknown, while populations in Kalimantan (Indonesia) and Laos 
are thought to be small (Bezuijen et al. 2005; Kurniati et al. 2005). Cambodia now 
represents the last stronghold for the species, although here too the species is greatly 
depleted and fragmented.  
 
Given the greatly reduced distribution and numbers of Siamese crocodiles, the IUCN 
has classified the species as Critically Endangered (IUCN 2006), making it one of the 
most threatened of the world’s 23 crocodilian species. It has been rated by the 
IUCN/SSC Crocodile Specialist Group as a species with the highest need for wild 
population recovery (Ross 1998) and is fully protected under Cambodia law. 
 
The decline of the Siamese crocodile in Cambodia has been caused by a combination 
of factors, probably starting hundreds of years ago with the widespread conversion of 
wetlands and forests for the cultivation of rice and other produce, a practice which 
continues today as the human population expands. Crocodiles were also persecuted 
for the value of their skins, being killed and collected for crocodile farms, the first of 
which was established in 1945 (Cheang and Ratanakorn 1994). The collection of live 
crocodiles intensified during the 1980s and 1990s, driven by the high price of animals 
(Thuok and Tana 1994) and the unregulated expansion of the crocodile farming 
industry. Cambodia now has over 900 farms or crocodile raising facilities (Jelden et 
al, 2005), and the poorly regulated farming industry still continues to pose a serious 
threat to the species (SCWG 2004b). The illegal collection of wild Siamese 
crocodiles for the farming industry continues today and is the greatest single factor 
restricting the recovery of the crocodile populations in Cambodia (Simpson and Han 
2004).  
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The Crocodile Specialist Group’s (CSG) Siamese Crocodile Working Group (2004) 
recognised the serious threat that poorly regulated trade had on the remaining wild 
populations and recommended a CSG review of crocodile conservation and 
management in Cambodia. The CSG carried out the review in February 2005 and 
provided recommendations to enhance the conservation of wild populations and 
management of the crocodile farms (see Jelden et al. 2005). 
 
Within Cambodia, the Siamese crocodile has been the focus of a conservation 
initiative by the Forestry Administration and Fauna & Flora International since 2001, 
after the discovery of a breeding population in the Cardamom Mountains in 2000 
(Daltry and Chheang 2000; Daltry and Momberg 2000). The establishment of the 
Cambodian Crocodile Conservation Programme (CCCP) was specifically designed to 
conserve and protect the Siamese crocodile through an integrated approach of 
surveys, research, education, law enforcement, capacity building, and community-
based conservation. 
 
Although the Cambodian Crocodile Conservation Programme undertakes a wide 
range of conservation initiatives, this paper will focus on the results of Siamese 
crocodile surveys carried out over a 6 year period (2001-2006) in Cambodia. The 
primary objectives of these Cambodian surveys were to: 
 

1. Evaluate and distribution and status of the Siamese crocodile. 
2. Identify the historic and current threats to the Siamese crocodiles. 
3. Provide recommendations for future conservation and management. 

 
2. Methods 
 
Crocodile field surveys were carried out during the dry seasons of 2001-2006, usually 
between the months of December to April, when lower water levels allowed 
crocodiles or their sign to be more easily detected. Survey teams varied in size from 
3-7 people and usually comprised of 2-4 trained CCCP staff, a guide and 1-2 security 
personnel from the police or military. Surveys were undertaken by walking along the 
banks of rivers or wetlands, or by boat transport when available or appropriate. The 
location of all sightings of crocodiles and their sign was recorded using GarminTM 
global positioning systems (GPS) or 1:50,000 topographic maps. 
 
A number of methods were employed to detect crocodiles which included daytime 
searches for crocodiles or their sign (dung, tracks, slides, burrow, nests, etc) and 
night-time spotlight surveys. Due to the variability of the habitats, access to boats or 
other logistical difficulties, no standard technique was used to determine crocodile 
numbers across all sites. At each site only a single method was adopted, ie. crocodile 
numbers were based on only tracks, or dung, or spotlight results, etc not a 
combination of all signs found. All tracks and dung were measured and the minimum 
number of crocodiles at each site was estimated based on the size of each sign type 
(see Daltry et al. 2003 for further details). 
 
A dry season crocodile ‘site’ has been arbitrarily defined for the sake of this paper, 
and two or more sites may in fact be a continuous area, especially during the wet 
season.  
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We have defined a ‘site’ to include crocodiles (a group or a single animal) that are 
separated from others during the dry season by natural barriers such as mountains, 
large water falls, tidal waters or at least 10km of shallow river water (less than 1m). 
Distinguishing between one dry season ‘site’ and the next can be difficult in long 
rivers, and we have used a distance of 30km to arbitrarily define two sites, although 
this may have no real biological meaning.  
 
During the course of surveys, numerous informal interviews were conducted which 
shed light on the current and historical crocodile distribution, threats and local 
perceptions. Reports were often used to define survey search areas but such 
information was regarded as a mere “report” until it could be confirmed. Reports 
from local residents of an area were found to be much more reliable than from people 
residing far from the report site. Reports of crocodiles were categorised as a current 
report (after 2000) or an old report (before 2000). 
 
Surveys initially focused on the Cardamom Mountains, in the southwest of Cambodia 
for the majority of 2001-2003, but later shifted to other areas in the country after 
information was gathered through interviews and other sources. 
 
3. Results 
 
3.1. Distribution and Abundance 

Area Site  Province 

Estimated 
no. of 

crocodiles 
(all ages) 

Cardamom Mnts Pursat River (upper) Pursat 3+ 
Cardamom Mnts Pursat River (lower) Pursat 4+ 
Cardamom Mnts  Pim River Pursat 1+ 
Cardamom Mnts  Veal Veng Marsh Pursat ca. 40 
Cardamom Mnts  Koi and Krau Rivers Pursat 14+ 
Cardamom Mnts  Russei Chrum (upper) Koh Kong 1+ 
Cardamom Mnts  Russei Chrum (lower) Koh Kong 1+ 
Cardamom Mnts  Kiew River (Upper) Koh Kong 5+ 
Cardamom Mnts  Kiew River (Lower) Koh Kong 1+ 
Cardamom Mnts  Kep River Koh Kong 10+ 
Cardamom Mnts  Tatai River (Upper) Koh Kong 2+ 
Cardamom Mnts  Tatai + Touch Rivers Koh Kong 11+ 
Cardamom Mnts  Tatai River (Lower) Koh Kong 5+ 
Cardamom Mnts  Areng River (Upper) Koh Kong 1+ 
Cardamom Mnts  Areng River (Central) Koh Kong ca. 30 
Cardamom Mnts  Trapeang Rung Koh Kong 11+ 
Cardamom Mnts  Kompong Chey Koh Kong 7+ 
Cardamom Mnts  Sre Ambel River* Koh Kong 2+ 
Cardamom Mnts  Kul River, Botum Sakor Koh Kong 1+ 
Srepok O’Plai River (Srepok River) Mondulkiri 1+ 
Srepok Srepok River* Mondulkiri 2+ 
Srepok O’Lieou River (Srepok Mondulkiri 1+ 


