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Abstract The population and conservation status of croc-
odiles throughout West and Central Africa is poorly
known and the IUCN Crocodile Specialist Group’s highest
priority recommendations are country status surveys and
examination of potential threats. This study presents
survey data and a review of the conservation status of
the Nile crocodile Crocodylus niloticus, slender-snouted
crocodile Mecistops cataphractus and African dwarf croc-
odile Osteolaemus tetraspis at 67 sites throughout Ghana
and Côte d’Ivoire. No crocodiles were sighted in 31.5% of
surveys but, where encountered, densities averaged 0.90
crocodiles sighted km-1. The most frequently encountered
crocodile was C. niloticus (94% of sightings) with popula-
tion structure highly biased to individuals , 1 year of age
(41.4%). Only 14 M. cataphractus were observed. Local
informants report that crocodiles were more common
10–20 years ago than at present. There is now little commer-
cial harvest, which includes limited use in the bushmeat
and traditional medicine markets, because of the croco-
dile’s scarcity. Habitat encroachment and incidental by-
catch in fishing devices appear to be the major threats.
Actions needed to improve the conservation status of
crocodile populations in both countries, and throughout
the region, are discussed.

Keywords Bushmeat, Côte-d’Ivoire, crocodile, Crocodylus,
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Introduction

Crocodilians are charismatic megafauna that act as
keystone species and often serve as indicators in

ecosystem monitoring and restoration programmes (Ross,
1998; Mazzotti et al., 2007). They are widely viewed as flagship
conservation species and have the potential to galvanize
efforts in wetlands conservation. Three species are native
to West Africa: the Nile crocodile Crocodylus niloticus, the
slender-snouted crocodile Mecistops cataphractus, and the

African dwarf crocodile Osteolaemus tetraspis. A rich cul-
tural history has included both worship and overexploi-
tation (Moiser & Barber, 1994; Kpera, 2003; Toonen, 2003)
but there is an almost complete deficit of knowledge re-
garding ecology and population status of crocodiles across
the region (Ross, 1998).

Although the Nile crocodile is one of the most widely
studied crocodilians it has been little studied in West and
Central Africa (Pooley, 1980; Ross, 1998). Most of the
limited information available consists only of presence/
absence information (Wilson, 1978; Pooley, 1980; Kofron,
1992; Behra, 1993, 1994; Moiser & Barber, 1994; Dore, 1996;
Even, 1996; Akani et al., 1998; de Smet, 1999; Luiselli et al.,
2000; Shine et al., 2001; Kpera, 2003). Recent debate on the
taxonomic status of this crocodile in West and Central
Africa has highlighted the importance of understanding its
population status (Schmitz et al., 2003; Hekkala, 2004). It is
categorized as Lower Risk/least concern on the IUCN Red
List (IUCN, 2008) but all West African populations are in
CITES Appendix I (UNEP-WCMC, 2008). The IUCN
Crocodile Specialist Group noted that surveys through-
out this region are the highest priority for Nile crocodile
conservation (Ross, 1998).

The slender-snouted crocodile is regarded by the Croc-
odile Specialist Group as the least known crocodilian (Ross,
1998). Until recently it was considered to be a true cro-
codile, in the genus Crocodylus, but has now been placed in
the monotypic genus Mecistops (McAliley et al., 2006). In
certain parts of its range (Gabon and Republic of Congo) it
may still be relatively common (Thorbjarnarson & Eaton,
2004), although the most recent surveys in West Africa
(Waitkuwait 1985a,b, 1989) suggested that populations are
seriously declining. The slender-snouted crocodile is cate-
gorized as Data Deficient on the Red List (IUCN, 2008) but
the Crocodile Specialist Group has expressed concern that
it may meet the criteria for Endangered (Ross, 1998), and all
populations are on CITES Appendix I (UNEP-WCMC,
2008). The highest priority action for this species is surveys
of population status throughout its range to determine
its Red List status and establish conservation programmes
(Ross, 1998).

The African dwarf crocodile is a poorly known species
ranging throughout the lowland forest zone of West and
Central Africa and inhabits forest waterways, swamp
forests and isolated savannah pools (Kofron & Steiner,
1994; Ross, 1998; Riley & Huchzermeyer, 1999). Like the
Nile crocodile, its taxonomic status is uncertain, with a
second taxon, Osteoblepharon osbornii, described for animals
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from the western Congo basin (Thorbjarnarson & Eaton,
2004). The dwarf crocodile is cateogrized as Vulnerable on
the Red List (IUCN, 2008) and all populations are on
CITES Appendix I (UNEP-WCMC, 2008). Range-wide
status surveys and evaluation of the threat from the bush-
meat trade are priority actions for this species (Ross, 1998).

The objective of this study was to survey the distribu-
tion, population status and threats facing the slender-
snouted and Nile crocodiles in Ghana and Côte-d’Ivoire,
and to collect data opportunistically on the African dwarf
crocodile.

Study area

From 19 July to 27 November 2006 we surveyed the status,
distribution and threats faced by crocodiles in Ghana and
Côte-d’Ivoire (Fig. 1). The southern portion of both
countries is mostly Upper Guinea Forest, whereas the
northern portion is largely wooded savannah. In both
countries the major wet season is in March–June, a short
dry season in August, and a second, reduced wet season
from September to mid November. There is a unimodal
rainfall regime in the northern savannah zone from May/
June to November (Grubb, 1998). The average day and

night temperatures during the study were 26�C and 23�C,
respectively. Our surveys were conducted during the latter
half of the normal wet season, although drought conditions
characterized 2006 and crocodiles were still limited to areas
of permanent water.

Surveys were planned systematically according to in-
formation from published records, anecdotal reports, and
presumed suitable crocodile habitats. Significant effort was
made to sample broadly within each country to obtain
information over a wide range of habitat types, land uses,
and protection status. Political instability prohibited us
from surveying the northern half of Côte-d’Ivoire (Fig. 1).

Methods

Initial surveys detected low crocodile densities and we
therefore decided to spend less time at each site and sample
more sites (Thompson, 2004). Surveys were conducted
from available water craft and on foot. Diurnal surveys
were utilized to detect basking crocodiles and plan noctur-
nal survey routes. Nocturnal spotlight surveys are a stan-
dard crocodilian survey method (Webb & Smith, 1987);
crocodiles were detected with LED headlamps or a 100,000/
200,000 candlepower flood/spotlight. Length of survey

FIG. 1 Locations surveyed for crocodiles in Ghana and Côte d’Ivoire (large dots). Small dots represent cities.
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routes was calculated using a global positioning system.
This survey method results in an index of relative encoun-
ter rate because on any given survey not all individuals
of a population are detectable (Bayliss, 1987; Hutton &
Woolhouse, 1989; Thorbjarnarson et al., 2000).

Survey sites were characterized as river, flood plain (i.e.
river or stream in wooded savannah habitat that flooded
into the surrounding plain), natural lakes, artificial dams,
coastal lagoons, wetlands (e.g. swamp forest), and urban or
other artificial habitats. When spotted, crocodiles were
approached to determine species and estimate total length
in the following size classes: hatchling, , 1.0 m, 1.1 . 3.5 m
in 0.25 m increments, and EO (eyes only) for unapproach-
able individuals. While it is impossible to assign EO
individuals to a species with complete confidence location,
behaviour, size and other sightings allow some to be pro-
visionally assigned. Unless otherwise stated, all crocodile
encounters (both counts and rates) are presented as the
number of non-hatchling crocodiles.

Information on crocodile hunting was obtained from
market and vendor/hunter surveys, principally at the
Kumasi Central Market in Ghana, with additional infor-
mation collected at the Tamale Market in Ghana, the
Dimbokro Central Market in Côte-d’Ivoire, and villages
during the surveys. Hunters, fishermen and village councils
were informally interviewed regarding perceptions of pres-

ent and historical crocodile abundance, relative value of, or
preference for, crocodile products (consumption, traditional
medicinal and religion), and human-crocodile conflict.

Results

Seventy-one crocodile surveys were conducted at 46 dif-
ferent sites covering 726.4 km of crocodile habitat (Table 1):
25 sites (n 5 46 surveys, 333.7 km) in Ghana and 21 sites
(n 5 25 surveys, 402.2 km) in Côte-d’Ivoire. Over 57% of
surveys (n 5 41, 440.3 km) were in riverine habitat yet only
36.5% (n 5 100) of crocodile sightings were in rivers. In
contrast, 11% of surveys (n 5 8, 137.3 km) were coastal
lagoons, yet 31% (n 5 85) of crocodiles were sighted there
(Table 1). No crocodiles were observed in 31.5% of surveys,
and , 5 crocodiles were observed in 71% of surveys
(median encounter rate 5 0.26 km-1).

We encountered 454 individual crocodilians (Tables 2 & 3)
that ranged in size from hatchlings to , 3.5 m in length
(Tables 2 & 3). Over 84% of crocodiles whose sizes were
determined were # 1.5 m (i.e. not sexually mature). The
combined, non-species specific mean encounter rate for all
surveys was 0.90 km-1 (1.184 and 0.433 km-1 in Ghana
and Côte-d’Ivoire, respectively). However, for sites where
only non-hatchling crocodiles were detected the mean

TABLE 1 Survey details by habitat type. Survey distance is the combined length of surveys, with average survey length and percent of total
distance for each habitat type. Crocodile sightings are presented as the number of non-hatchlings, with average number of non-
hatchlings per survey and the percentage of sightings of non-hatchlings per habitat, and total including hatchlings. Encounter rate is the
average for non-zero encounter surveys, with average for all surveys per habitat. Zero encounter is the number of surveys where only
hatchlings were encountered, with number of surveys with no encounters and percentage of no encounter surveys of the total surveys per
habitat.

Habitat type

TotalRivers Flood plain Lakes/dams Coastal lagoons Wetland Urban/artificial

Surveys
No. 41 4 (1 site) 10 11 2 (1 site) 3 71
% of total 57.8 5.6 14.1 15.5 2.8 4.2 100
Survey distance
Km 440.3 6.2 126.3 137.3 13 3.35 726.4
Mean 10.3 1.6 14 17.2 6.5 1.11 8.52
% of total 60.6 0.85 17.4 18.9 1.8 0.46 100
Crocodile sightings
Non-hatchlings 100 34 32 85 4 19 274
Mean 2.4 8.5 3.5 10.6 2 6.3 5.58
% of total 36.5 12.4 11.7 31 1.5 6.9 100
Total 160 38 48 130 25 53 454
Encounter rate
Non-zero 0.77 7.13 1.43 0.6 0.43 11.89 0.9
All 0.45 7.13 0.63 0.52 0.43 11.89 1.41
Zero encounter
Hatchlings only 17 0 5 1 0 0 23
No encounters 16 0 5 1 0 0 22
% of total 39 0 55.6 12.5 0 0 31.5
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TABLE 2 Survey results for confirmed C. niloticus sightings and unidentified sightings presumed to be C. niloticus in Ghana and Côte-d’Ivoire. Encounters are in estimated size class by site.
Total effective represents the number of non-hatchlings seen in each survey. Average encounter rates include only surveys that detected crocodiles.

Dates Location

Estimated size (m)

Total
observed

Total
effective

Survey
distance
(km)

Encounter
rateHtch.1 ,1.0

1.0–
1.25

1.25–
1.5

1.5–
1.75

1.75–
2.0

2.0–
2.25

2.25–
2.5

2.5–
2.75

2.75–
3.0

3.0–
3.5 ?2

Ghana
20 July 2006 Mole - Mognori River 1 1 1 3.7 0.27
21–22 July 2006 Mole - Samole Stream 4 1 3 1 28 37 33 5.2 6.35
24 July 2006 Mole - Lovi River 1 1 1 3 2 2.3 0.89
29–30 July 2006 Black Volta - WHS 1 1 2 2 15.2 0.13
31 July 2006 Village Dam - WHS3 30 1 1 2 34 4 0.2 26.67
2–4 Aug. 2006 Kulpawn River 45 4 5 20 74 29 15.0 1.93
9 Aug. 2006 Tiatia, Attebubu3 4 3 1 8 4 1.0 4.00
10–11 Aug. 2006 Suni River 1 1 2 2 82.3 0.02
22 Aug. 2006 Afram River 5 5 5 4.1 1.22
26–29 Aug. 2006 Black Volta - BNP 8 1 2 10 21 13 36.2 0.36
30 Sep. 2006 Legon Dam 2 2 5 1 1 1 8 20 20 11.0 1.82
5 Oct. 2006 Butre River 1 1 2 4 4 9.0 0.44
11 Oct. 2006 Amansuri Wetlands 21 1 3 25 4 13.0 0.31
14 Oct. 2006 Prince’s Town Lagoon 1 2 1 4 4 7.0 0.57

Total /average 113 14 11 16 1 3 4 2 0 0 0 76 240 127 205.1 3.21
%/average 47.1% 5.8% 4.6% 6.7% 0.4% 1.3% 1.7% 0.8% 0.0% 0.0% 0.0% 31.7% 18.15 9.07 14.65 1.193

Côte-d’Ivoire
22–27 Oct. 2006 Abi Lagoon 40 12 9 5 5 2 1 1 2 3 2 25 107 67 78.1 0.86
5 Nov. 2006 Bandama River 1 1 0 16.2 0.00
8 Nov. 2006 Yamoussoukro 2 1 2 1 5 11 11 2.2 5.00
10 Nov. 2006 Lobo River 1 1 1 3.2 0.31
18 Nov. 2006 San Pedro Dam 16 11 27 11 7.2 1.53
23 Nov. 2006 N’Gni Lagoon 3 2 1 5 11 11 38.5 0.29
24 Nov. 2006 Boubou River 1 1 1 3 6 5 28.3 0.18
25 Nov. 2006 Go River 2 1 1 1 4 9 9 27.6 0.33
26 Nov. 2006 Bandama River 1 1 1 1 4 4 36.2 0.11
27 Nov. 2006 Agneby River 5 1 2 8 3 13.6 0.22

Total/average 63 29 13 10 6 7 4 3 2 3 2 43 185 122 251.1
%/average 34.1% 15.7% 7.0% 5.4% 3.2% 3.8% 2.2% 1.6% 1.1% 1.6% 1.1% 23.2% 18.50 12.20 25.11 0.882
Overall total 176 43 24 26 7 10 8 5 2 3 2 119 425 249 456.2 2.24
Overall %/average 41.4% 10.1% 5.6% 6.1% 1.6% 2.4% 1.9% 1.2% 0.5% 0.7% 0.5% 28.0% 17.71 10.38 19.01 1.05

1Htch, hatchlings
2Unidentified sightings presumed to be C. niloticus
3Surveys removed from the total average encounter rates due to their non-natural site status.
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TABLE 3 Survey results for confirmed M. cataphractus and O. tetraspis sightings and unidentified sightings presumed to be one of these species. Encounters are in estimated size class by
site. Total effective is the number of non-hatchlings seen in each survey. Average encounter rates include only surveys that detected crocodiles.

Dates Location Country

Estimated size (m)

Total
observed

Total
effective

Survey
distance (km)

Encounter
rateHtch.1 .Htch.1 ,1.0

1.0–
1.25

1.25–
1.5

1.5–
1.75

1.75–
2.0

2.0–
4.0 ?2

M. cataphractus
20 July 2006 Mole - Mognori River Ghana 1 2 3 3 3.7 0.811
20 July 2006 Mole - Samole Stream Ghana 1 1 1 1.0 1.000
30 Aug. 2006 Offin River Ghana 1 1 0 6.5 0.000
16 Nov. 2006 Goh River Côte-d’Ivoire 5 2 7 7 1.8 3.889
24 Nov. 2006 Boubou River Côte-d’Ivoire 1 1 0 28.3 0.000
26 Nov. 2006 Bandama River Côte-d’Ivoire 1 1 1 36.2 0.028

Total 5 0 5 0 0 1 1 0 2 14 9 0.955
%/average 35.7% 0.0% 35.7% 0.0% 0.0% 7.1% 7.1% 0% 14.3% 3.1%3 2.00 0.01934 0.0275

O. tetraspis
14 Aug. 2006 Owm River, BFR Ghana 2 2 2 2.3 0.870
17 Aug. 2006 Owabi Wildlife Sanctuary Ghana 1 1 1 6.7 0.149
23 Oct. 2006 Abi Lagoon Côte-d’Ivoire 1 1 0 27.2 0.000
4–5 Nov. 2006 Bandama River Côte-d’Ivoire 1 2 3 6 6 24.7 0.243
10 Nov. 2006 Lobo River Côte-d’Ivoire 1 1 1 3.2 0.313
13 Nov. 2006 Sassandra River Côte-d’Ivoire 2 2 2 6.9 0.290

Total 1 0 3 0 4 5 0 0 0 13 12 0.311
%/average 7.7% 0.0% 23.1% 0.0% 30.8% 38.5% 0.0% 0% 0.0% 2.9%3 2.00 0.01794 0.0255

1Htch, hatchlings
2Unidentified sightings presumed to be either M. cataphractus or O. tetraspis
3Percentage known sightings for each species from the total number of crocodiles detected
4Average encounter rate for each species over all surveys (including zero-encounter surveys)
5Average encounter rate for each species over all non-zero surveys (i.e. where any of the three crocodiles were detected)
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encounter rate was 1.41 km-1 (1.821 and 0.712 km-1 in Ghana
and Côte-d’Ivoire, respectively).

C. niloticus was the most frequently encountered species,
with 301 confirmed individual sightings and 124 of the
assigned EO sightings (Table 2). Individuals ranged in size
from hatchlings to , 3.5 m. However, only 8.8% (n 5 37) of
individuals fell in potentially sexually reproductive size
classes (. 1.5 m) and most were detected at just a few sites.
Where detected, C. niloticus was encountered on average at
a rate of 1.05 km-1 (1.193 and 0.882 km-1 in Ghana and Côte-
d’Ivoire, respectively). C. niloticus was found almost exclu-
sively in northern, savannah woodland rivers and dams or
in coastal lagoons and rivers.

M. cataphractus was rarely encountered, with 10 sight-
ings and four presumed EO sightings (Table 3). Individuals
ranged in size from hatchling to , 2 m, and only two
confirmed individuals were in a potentially reproductive
size class (. 1.5 m). M. cataphractus was encountered at
0.029 km-1 over all non-zero encounter surveys, 0.468 km-1

where both C. niloticus and M. cataphractus were detected
sympatrically, and 3.89 km-1 where only M. cataphractus
was found. M. cataphractus was found primarily in forested
rivers in the southern forest belt of each country, although
its presence in northern rivers with gallery forest indicates
broader habitat use than formerly presumed.

O. tetraspis was also rarely encountered, with 11 sightings
and two EO sightings (Table 3). Individuals ranged in size
from hatchling to 1.75 m, and 69.3% of encountered indi-
viduals were in a potentially reproductive size class (. 1.25 m).
Where detected, O. tetraspis was encountered at 0.311 km-1.
These survey results are not representative of the true
abundance of O. tetraspis as the survey strategy was
directed at finding the other two species and O. tetraspis
was mainly observed during incidental excursions into
tributaries and forest habitat unsuitable for the other
species. Anecdotal evidence suggests that O. tetraspis
remains abundant throughout both countries.

Interviews with market vendors suggested that croco-
diles are rarely sold in major bushmeat markets. Market
patrons and community members offered biological, cul-
tural, and social reasons and indicated that crocodiles are
rarely hunted and even more rarely sold for consumption
when captured. Four crocodile hunters were encountered,
although all claimed to have not hunted crocodiles in at
least 10 years (in one case . 20 years) because of crocodile
scarcity. Only three instances of attacks on humans were
encountered, only one of which was fatal, and there were
only two records within the past 15 years. Human-crocodile
conflict is limited to rare predation on domestic livestock.

Discussion

The result of most immediate concern is the few encounters
with M. cataphractus. Both Ghana and Côte-d’Ivoire are

within the reported species range and historically had dense
patches of tropical forest and well-forested river margins
(Ross, 1998). However, because of rapid loss and fragmen-
tation of the Upper Guinea Forests (Hawthorne, 1996;
Fairhead & Leach, 1998; Oates, 1999; Myers et al., 2000) it is
now likely that these countries represent the western edge
of the modern range of M. cataphractus. The reported
range extends west to Senegal and, whilst this may still be
the case, populations are probably heavily depleted west
of Côte-d’Ivoire and we suggest that the core range for
this species is contracting east into the Congo Basin. It
is therefore likely that the observed low densities of
M. cataphractus and seemingly abnormal habitat use (i.e.
savannah woodland) are range limit effects. Additionally, it
is possible that the more abundant C. niloticus limits the
distribution and abundance of M. cataphractus, a phenom-
enon unlikely to occur in Central Africa because of the low
abundance of C. niloticus there (M. Eaton, pers. comm.).

The spotlight surveys found that crocodiles were usually
present at low densites. Encounter rates from this study are
among the lowest reported for crocodiles throughout
Africa, and of particular note is the high proportion of
zero-encounter surveys. Compared to surveys in East and
southern Africa, where some encounter rates may be low,
few surveys detect no crocodiles (Table 4). While it is
impossible to quantify current population trends because of
a lack of historical data, information from the interviews
suggests that populations are in decline. Local reports
indicated that as recently as the 1980s crocodiles could be
encountered frequently, and at most sites populations were
robust enough to be hunted. The apparently depleted
crocodile populations in Ghana and Côte-d’Ivoire are in
contrast to reports from East and southern Africa where
populations have been evaluated for their harvest value and
in many areas have recovered significantly (NPWS, 1993;
Changwe, 1996, 2004; Jachmann, 1996; Leslie, 1997; Nyirenda,
1997, 2004; Games & Severre, 1999; Brown et al., 2004;
Kampamba, 2004; Simwanza, 2004; Zimbabwe Parks and
Wildlife Management Authority, 2006).

Of the major threats facing crocodilians in West Africa
habitat loss and encroachment probably have the greatest
effects. Habitat loss is probably having the greatest impact
on the forest-river dwelling M. cataphractus, with loss of
the Upper Guinea Forests limiting available habitat. Hab-
itat encroachment, where human settlements invade po-
tential crocodile habitat, affects all three species by limiting
available nesting and basking habitat (only a single croc-
odile was seen basking during the day).

The second major anthropogenic threat facing crocodi-
lians is overfishing. Fishers in this region report small
catches, in weight and volume (Brashares et al., 2004; M.H.
Shirley, pers. obs.), suggesting a heavily depleted fishery
that will affect crocodiles by depleting prey resources and
increasing the rate of incidental mortality through drowning
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in fishing nets. Finally, while hunting does not seem to be
a current phenomenon (see below), commercial hunting
was at one time common and the depauperate crocodile
populations today could, at least partially, be a result of this
historical trade that, in combination with the other current
threats, limits the ability of populations to rebound despite
evidence of breeding from the presence of hatchlings and
juveniles.

Throughout Central Africa (Gabon, Democratic Re-
public of Congo, Republic of Congo and Equatorial Guinea),
crocodiles are currently hunted for the bushmeat trade. In
Ghana and Côte-d’Ivoire, crocodile hunting appeared to be
a limited phenomenon until the 1980s and early 1990s in
certain localities, although primarily for skins, traditional
medicine and religious uses. Crocodile harvest is now rare
because of a combination of scarcity of crocodiles, collapse
of the local market for crocodile products, traditional
beliefs, and stricter international trade regulations (e.g.
CITES).

Our results show that crocodiles are rarely encountered
and when encountered the predominant size class is
hatchling and juveniles, making individuals too small to
be worth hunting on a regular basis. Although we do not

expect equal detectability amongst all size classes, our
inability to detect adult and subadult crocodiles is probably
also a problem for bushmeat hunters. This scarcity of
crocodiles has also led to a decline in the supply for
crocodile products, which has led to a large-scale market
reduction and social de-emphasis on crocodile hunting.
Interviews with people from throughout the bushmeat
supply chain and with bushmeat consumers confirmed
both the lack of supply and demand for crocodile products
(M.H. Shirley, unpubl. data). This is corroborated by other
bushmeat studies that only found insignificant and irreg-
ular records of crocodiles in major markets (Ghana
Wildlife Division, 1998a,b; Holbech undated, 2001; Conser-
vation International, 2002; Mendelson et al., 2003; Bra-
shares et al., 2004; Bassett, 2005; Cowlishaw et al., 2005a,b;
Crookes et al., 2005; Damania et al., 2005; Rowcliffe et al.,
2005; E.J. Milner-Gulland, pers. comm.; Ghana Wildlife
Society, undated.).

The cultural history associated with crocodiles in this
region is complex, and most ethnic groups have at least
some religious or historical attachment to them. Many
people believe the persistence of water is tied directly to
crocodiles, and if the crocodiles vanish the rivers will run

TABLE 4 Encounter rates (individuals km-1) for C. niloticus from across its eastern and southern African distribution for comparison
with the results of this study. Encounter rates are comparable because standardized survey methods were used.

Site Survey year Habitat Encounter rate Source

Namibia
Kwandu River 2004 River 1.83 Brown et al. (2004)
Zambezi River System 2004 River 0.55 Brown et al. (2004)
South Africa
St. Lucia 1994 River 4.90 Leslie (1997)
Tanzania
Grumeti River 1999 River 1.24 Games & Severre (1999)
Mara River 1999 River 0.33 Games & Severre (1999)
Ruaha River 1999 River 2.42 Games & Severre (1999)
Ruaha River 1999 River 2.27 Games & Severre (1999)
Rufiji 1999 River 16.90 Games & Severre (1999)
Ulanga 1999 River 3.55 Games & Severre (1999)
Zambia
Luangwa 1996 River 17.90 Changwe (1996)
Luangwa 1996 River 13.60 Jachmann (1996)
Luangwa 1997 River 18.00 Nyirenda (1997)
Luangwa 2003 River 22.20 Changwe (2004)
Lower Zambezi River 2003 River 5.25 Nyirenda (2004)
Kafue River 2003 River 3.10 Kampamba (2004)
Upper Zambezi River 2003 River 1.78 Nyirenda (2004)
Tanganyika 2003 Lakes 0.89 Simwanza (2004)
Bangweulu and Chiunabulu 2003 Lakes 0.02 Simwanza (2004)
Mweru 2003 Lakes 0.01 Simwanza (2004)
Mweru-Wantipa System 2004 Lakes 0.08 Simwanza (2004)
Itezhi-tezhi Unknown Unknown 12.00 NPWS (1993)
Kariba Unknown Unknown 12.00 NPWS (1993)
Zimbabwe
Zambezi River 2001 River 9.70 Zimbabwe Parks and

Management Authority (2006)
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dry. Crocodiles were worshipped as totems and used as
guardians of community grain stores. This is exemplified in
the village of Paga in Ghana, which has a well known
community-based tourism programme centred on the
cultural relationship with crocodiles. Additionally, croco-
dile bile is widely believed to be a potent toxin and because
of this many people are wary of buying crocodile meat.
However, we did encounter a small number of crocodiles
for sale in the form of skins, skulls, and teeth in traditional
religion and medicine market stalls, and three households
with live pet crocodilians.

We recommend continuing research programmes to
examine the distribution, population status, ecology and
conservation status of crocodilians in the region. Priorities
are to identify key localities for long-term monitoring and
sites for future ex situ conservation actions (e.g. repopula-
tion from captive stock). Surveys in Ghana and southern
Côte-d’Ivoire need to be repeated in the dry season to
determine the impact of environmental conditions on
survey results, and new surveys need to be carried out in
protected areas throughout Côte-d’Ivoire (Parc Nacional
du Tai, Parc Nacional du Comoe and Parc Nacional
d’Azagny), as well as in Nigeria, Liberia, Sierra Leone,
Guinea-Bissau, Guinea, The Gambia and Senegal. Em-
phasis should be placed on discovering populations of
M. cataphractus and understanding the status of O. tetraspis
throughout the region.

Our results suggest that the IUCN Red List category for
M. cataphractus should be re-evaluated. Under the IUCN
criteria, a species qualifies for Data Deficient ‘where data
are so uncertain that any category is plausible’ (IUCN,
2001, 2007). Surveys in Liberia (Kofron, 1992), Nigeria
(Dore, 1996; Akani et al., 1998; Luiselli et al., 2000), Senegal
and Gambia (M.H. Shirley, unpubl. data), and our stud-
ies in Ghana and Côte d’Ivoire, countries that hold the
last remaining blocks of Upper Guinea Forest, suggest
that M. cataphractus in West Africa qualifies for Endan-
gered under criteria A1abcd+2+3+4 C1+2a(i) and may
even qualify for Critically Endangered under criteria
A1abcd+2+3+4 (IUCN, 2001). We propose that a formal
regional assessment is conducted because populations in
West Africa are isolated both biogeographically and
behaviourally from breeding populations in other parts
of the continent (IUCN, 2003). Additionally, we recom-
mend that future survey efforts focus intensively on
populations in Central Africa to facilitate a global assess-
ment of this species.

Strategies for crocodile conservation can include sus-
tainable use and many such programmes for harvest and
commercial trade exist in East and southern Africa. We
recommend, based on our information on current interest
and demand, that any use be focused on the local
traditional medicine and religious users. Additionally, we
recommend research to understand the traditional medicine

and religious market dynamics as a platform for establ-
ishing sustainable use programmes.

The successful conservation of crocodiles in Ghana,
Côte-d’Ivoire, and West Africa as a whole, will require
raised awareness amongst conservation and enforcement
personnel. The Crocodile Specialist Group convened the 1st
Working Meeting for West African Crocodiles in Parc W,
Niger, over November 12–15 2007, with the emphasis on
generating a base for future efforts by involving local people
throughout West Africa. These activities should be contin-
ued, with an emphasis on local involvement and capacity-
building efforts, without which any conservation initiatives
will not be successful in either the short- or long-term.
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wildlife decline in northern Côte d’Ivoire. The Geographical
Journal, 171, 24–35.

B A Y L I S S , P. (1987) Survey methods and monitoring within crocodile
management programmes. In Wildlife Management: Crocodiles
and Alligators (eds G.J.W. Webb, S.C. Manolis & P.J. Whitehead),
pp. 157–175. Surrey Beatty and Sons, Sydney, Australia.

B E H R A , O. (1993) Togo. Crocodile Specialist Group Newsletter, 12, 17.
B E H R A , O. (1994) Crocodiles on the desert’s doorstep. Crocodile

Specialist Group Newsletter, 13, 4–5.

Crocodiles in Ghana and Côte-d’Ivoire 143
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ª 2009 Fauna & Flora International, Oryx, 43(1), 136–145

https://doi.org/10.1017/S0030605309001586 Published online by Cambridge University Press

https://doi.org/10.1017/S0030605309001586

