
AMENDMENTS TO APPENDICES I AND II OF THE CONVENTION

Prooosa!s Submitted to Resolution on Ranching

A. PROPOSAL

Maintenance of the Kenya population of Crocodylus niloticus in Appendix II.

B. PROPONENT

The Republic of Kenya.

C. SUPPORTING STATEMENT

1. Taxonomy

11. Class: Reptilia

1 2. Order: Crocodylia

1 3. Family: Crocodylidae

14. Species: Crocodylus niloticus

1 5. Common Names: English: Nile crocodile
French: crocodile du Nil
Spanish: Cocodrilo del Nib

1 6. Code Numbers:

2. Biological Data

21. Distribution: Considerable biological information concerning the distribution of
the Nile crocodile is available (Modha, Watson). Presently it occurs abundantly
in almost all fresh water lakes, rivers, swamps and man made dams in Kenya
from sea-level to about 6000 ft. i.e. Lake Turkana, Tana, Dauwa, Uaso Nyiro,
Masai Mara, Athi-Galana, Tsavo-Sabaki Rivers, Lakes Baringo, Kamnarok, Jipe,
Chala and Victoria (see map).

22. Population: Population surveys undertaken in 1988 and 1989 (see Reports by
Hutton and Mukhi Annexes 1 and 2). Population estimates of the most
important crocodile areas in Kenya indicate that Lake Turkana has the highest
number of crocodiles followed by the Tana, Dauwa and Uaso Nyiro Rivers in
that order.

Main Breeding Grounds: Central and south islands of Lake Turkana, Sibiboi
National Park, Tana River Primate Reserve, Arawale Reserve, Kora Reserve,
Rahole Reserve and Meru National Park.
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23. Habitat: Apart from drought which sometimes causes some of the smaller
lakes and rivers to dry up, the crocodile habitat is secure. Due to the increase
in human population which tend to concentrate near rivers, lakes and dams,
where crocodiles also inhabit, there has been a lot of conflicts where people
and livestock have been killed and/or eaten by crocodiles (see Annex I - Survey
Report).

3. Trade Data

31. National Utilization: Kenya has not been utilizing its crocodiles fully due to the
fact that there has been a trade ban since 1978 (by an Act of Parliament,
June, 1978). However, Kenya Wildlife Service is now in the process of
reviewing various utilization programmes with a view of introducing game
farming. With this in mind, we hope to encourage conservation of crocodiles
through controlled utilization programmes which will be geared to benefiting
the people living in crocodiles areas (see Management Plan - Annex 3).

Mamba Village and Baobab Farms have been in operation for sometime now.
Mamba Village was registered with CITES in 1987 and Baobab in
January 1 990. Meat of the animals shot on control and ~ggs are utilized by the
local people, mainly in Tana River and Lake Turkana.

We are in the process of establishing two more farms on the Tana and Malindi
areas.

32. Legal International Trade: Since the hunting ban of 1 977 and trophy trade ban
of 1978 there has been very little trade in crocodile trophies. Mamba Village
has been exporting a limited number of crocodile skins and meat since 1 987
(see table below).’

Year Skins Hatchlings Live mature Live gre-mature

1987 150 1000 150 -

1988 1400 1000 - 20
1989 2100 1000 150 -

1990 1100 -

33. Illegal Trade: There has been no licences issued for commercial hunting since
the hunting ban of 1 977. However, illegal trade although insignificant cannot
be ruled out.

34. Potential Trade Threats:

341. Live Sgecimens: The Kenya Management Plan for crocodiles discourages
export of live animals.

342. Parts and Derivatives: The Wildlife (Conservation and Management) Act
requires possession of an export permit for exporting any skins or other
parts of crocodiles.

Locally, because of the trade ban (by an Act of Parliament in 1978)
there has been no trade in crocodile skins or meat. The only skins and
meat exported has been by Mamba Village. There is thus no incentive
for illegal trade in the species.
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4. Protection Status

41. National: Crocodile is a protected species under Section 68, Part Ill of the
Wildlife (Conservation and Management) Act Cap. 376 of the laws of Kenya.
At present, as for any other game animal, crocodiles may not be hunted (Legal
Notice No. 1 20 of May, 1 977). However, there are registered crocodile farms
which are allowed to collect eggs and hatchlings outside the National Parks and
Reserves for the purposes of farming. In this case, crocodile products may only
be exported on the strength of an export permit issued in terms of CITES
regulations.

42. International: Any export permit issued by Kenya has been in compliance to the
regulations agreed upon by CITES Parties. For the last 5 years Kenya has been
exporting crocodile products under the Resolution Conf. 5.21 quota system.

5. Information on Similar Species

None.

6. Comments from Countries of Origin

Kenya is one of the African crocodile producing countries which is exporting
crocodile products under the CITES quota system. There is a general consensus
among the African producer countries that the Nile crocodile should be maintained
in Appendix II where it can be traded under the ranching system.

Marking System

The CITES crocodiles tags have been in use for the last five years under a Strict
quota system.

7. Additional Remarks

71. Management Plant

Kenya has a detailed Management Plan for crocodiles (see Annex 3). The
Management Plan gives multidimensional aspects including protection and
control.

72. Ranching

The Management Plan requires that ranching is the only permissible form of
consumptive utilization of crocodiles in Kenya. Ranching will be restricted to
eggs and juveniles of 80 cm in length.

Kenya has two ranches operating under the CITES quota system. Baobab Farm
has been in existence since 1 978 and Mamba Village since 1983. These farms
have been collecting eggs, hatchlings, juveniles and adults since then (see
Tables below).
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BAOBAB FARM

Year Ecicis Hatchlincis

1982 198 197
1983 700 542
1984 60 56
1990 950 795

Please note that no eggs or hatchlings were collected during
1985-1989 period.

MAMBA VILLAGE

Year Ecicis Hatchlinps Pre-mature Adults

1984 217 43
1985 2000 221 432 47
1986 228 37
1987 3690 731 - 37
1988 2801 226 - 25
1989 1343 492 - 21
1990 785 - -

Both of these are registered with CITES as captive breeding operations. Once
this ranching proposal is accepted they will be removed from the register.

All the criteria outlined in CITES Resolution Conf. 3.15, 5.16 and 6.22,
marking and reporting, will be fully met by Kenya.
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ANNEX 1

1

THE STATUS AND DISTRIBUTION OF CROCODILES IN KENYA IN 1988

J.M. Hutton
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INTRODUCTION

Crocodiles were heavily exploited in an uncontrolled manner throughout much of Africa
around the 1950’s and 60’s (Behra, 1988; Cott, 1961; Parker and Watson, 1970). Although not
well documented it is clear that many accessible populations were reduced to low numbers,
though there is little evidence that skin hunting alone was responsible for the extirpation
of any. Parker and Watson (1970) were among the first to point out that in countries such
as Uganda rapidly expanding human populations made the decline of crocodiles inevitable.

By the early 1970’s hunting crocodiles for skins had declined throughout much of eastern,
central and southern Africa. This was partly the result of protection, but also because
numbers had fallen to sub-economic levels. Around the same period (1973) the foundations
of the Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES) were laid down. By the early 1980’s almost every country in this part of Africa
had acceded to CITES and, as the species was on Appendix I of the Convention, traffic in
wild Nile crocodile skins virtually ended.

Since the end of widespread uncontrolled hunting, a period which varies from country to
country but is generally 20 years or more, many crocodile populations appear to have shown
a marked recovery and expansion, though this is not well documented. In some countries
new crocodile habitat has been created (such as Lakes Kariba and Cahora Bassa) while in
some crocodile strongholds human interference either direct (deliberate eradications at
Lakes Victoria and Malawi) or indirect (drying out of habitat at Marromeu in Mozambique)
has made it unlikely that any significant recovery of numbers can take place.

Crocodile recovery, expanding human populations and the continuing high value of the
animal’s skin made it inevitable that crocodile conservation and use would again become
an issue in Africa. By 1985, pressures to recommence exploitation induced CITES to
introduce a quota scheme under which a limited number of wild-taken crocodile skins could
be legally exported each year. This was a temporary measure to allow countries to gather
the information required for detailed proposals to enable them to participate in ranching,
hitherto the only legal scheme through which wild populations could be utilized.
Knowledge of the status and distribution of wild crocodiles is required for ranching
proposals. So is information on habitats and trends with respect to both. Kenya has an
advaüced crocodile ranching programme and an urgent need to submit a ranching proposal.

This report to the Director of the Kenya Wildlife Conservation and Management
Department presents results of aerial surveys of Kenya’s main crocodile populations made
by the CITES Nile crocodile project in March 1988. Some trends were apparent and the
quantity and quality of habitats and other factors affecting crocodile density were
observed. The suitability of the surveys as a basis for monitoring scheme is discussed.

METHODS

Areas Surveyed

Because of time and finance constraints, local information was used to identify the larger
crocodile populations prior to the survey. Lakes Turkana and Baringo, and the northern
Ewaso Ngiro, Mara, Tana and Sabaki/Galana Rivers were all subjectively said to have many
crocodiles. Additionally, large Sections of these waters are outside protected areas and
therefore potentially subject to crocodile exploitation. Lake Turkana (which had been
surveyed before) and the Tana River (which had not) were believed to harbour the two
largest crocodile populations, and, together, the majority of Kenya’s crocodiles. These were
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therefore treated as priority areas. Eventually only the Mara River was left unsurveyed.

Sur~’ey

Bayliss (1987) and Graham (1988) review techniques for estimating crocodile numbers. The
method with the least bias is spotlight counting, though the value of uncorrected spotlight
counts for the estimation of absolute abundance is usually overestimated (Hutton and
Woolhouse, 1989). Aerial counts may be quick, simple and cost effect~ve, but have large
biases. Parker and Watson (1970) summarize the rationale behind the aerial survey of
crocodiles. Graham (1988) notes that techniques for both ground and aerial census have
stayed the same, but that survey design and analysis have advanced. In this survey it was
decided that the main aim was to obtain precise, repeatable estimates of abundance for use
in an inexpensive, simple and rapid monitoring programme to detect trends. Although there
is a great deal of satisfaction to be gained from accurate absolute abundance estimates,
there is often little biological necessity for such information.

A Cessna 206 aircraft with a STOL Conversion was used throughout the survey. Crocodiles
were counted from altitudes between 30 m and 150 m and at speeds between 130 and 180
km/h. To reduce observer bias, double or ‘tandem’ counts were made after the method of
Magnusson et a!. (1978) and Caughley and Grice (1982).

By preference double counts were made by two observers sitting in a line behind the pilot,
leaving him free to fly and position the aircraft for maximum visibility of the waters edge.
However, for much of the survey only one trained observer was available and the pilot
doubled as an observer. Variation due to observer differences are accounted for in the
Coefficient of Variation (CV) measured for each count (Caughley and Grice, 1982).

~There lake shoreline was being surveyed the aircraft was flown 20-30 m offshore, except
~when the sun’s reflection in the water dazzled the observers. In such instances the aircraft
was positioned over land.

Wherever possible the aircraft was flown straight and level. Banks of narrow rivers were
surveyed simultaneously; the banks of wide rivers were surveyed consecutively. Dendritic
shorelines or winding rivers were surveyed as completely as possible from tight
anti-clockwise turns.

Total counts were made of crocodiles in small rivers and lakes, but Lake Turkana and the
Tana and Sabaki/Galana Rivers were divided into strata and sampled. For Lake Turkana
the strata chosen were the same as the sections described by Graham (1968), and within
strata an effort was made to make sample with a frequency proportional to crocodile
density as noted by Graham (1968). The Tana and Sabaki/Galana River samples were
selected to give increased coverage in those sections where subjective reports said that
crocodiles were most common. Strata were adjusted according to habitat types and qualities
as noted during the survey.

Sightings were recorded within samples as S1 (crocodile seen by observer 1, but not by
observer 2), S2 (seen by observer 2 only), and B (seen by both observers). The total number
of crocodiles subject to observation was calculated from:

Estimated numbers (N) (((S1+B+l)(S2+B÷l))/(B+1))-l

Variance (V) (((S1)(S2)((S1+B+ I )(S2+B+ I )))/(((B+ 1 ))(B+2))

The coefficient of Variation (CV) was used as a measure of the precision of counts. Counts
with a CV less than about 15% are necessary to decide whether a series of estimates are
truly different. CV was calculated as ((~‘V)/N)1O0
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RESULTS

Lake Baringo

A total count was made between 0950 and 1022h on 9 March 1988 during which: S = 14, S
24, B 43, and therefore: N 88.6 with CV 4.4% Most crocodiles were seen along the

south west and north east shorelines.

Lake Turkana

The 13 sections described by Graham (1968) and the 19 samples surveyed on 9-10 March
1988 are shown in Figure 1. In all 328 km of the estimated 1037 km of shoreline (32%) was
examined.

The results of this survey are detailed in Table 1. Note that the estimated total in each of
the strata corresponds to the number of animals actually counted in each section by
Graham. The total number of crocodiles actually seen on the lakeshore by Graham on each
occasion of counting was 3 573 and 5 654. The corresponding figure from the 1988 survey
is 2 376 (Table 2).

Ewaso Nglro River

About 90 km of the Ewaso Ngiro River were surveyed on 11 March 1988. Results are
presented in three broad strata from east to west (Table 3). The density fell from 0.90
crocs/km in the sparsely inhabited area to the east of Samburu Game Reserve to 0.07
crocs/km in the more heavily settled area to the west.

Tana River

On 12 March 1988 fourteen samples of approximately 10 km each were made of the
estimated 715 km of river channel, a coverage of about 20% (Figure 2) The results of this
survey are detailed in Table 4. Densities tended to decrease downstream towards Garsen
where the highest human population was found.

Sabaki/Galana River

About 198 km of the Sabaki/Galana River was surveyed in twelve 10 km samples on 14
March 1988. The survey started at Malindi and progressed upstream. During the survey
three broad strata were identified (Fig. 2) and the results within these are detailed in Table
5. Densities increased from 0/km near the sea, where the river passed through heavily
settled country, to 1.5/km in Tsavo National Park.

DISCUSSION

Historically, crocodiles are reported from virtually all permanent water in Kenya below I
800 in above sea level, including water holes on seasonal rivers (Graham, pers. comm.).
Recently, observers have reported that numbers are low in Lake Victoria and the Ewaso
Ngiro, but high in Lake Turkana (formerly Lake Rudolf), Lake Baringo and the Tana,
Sabaki and Mara Rivers (R. Hailer, M. Modha, I. Parker, D. Rottcher pers. comm.).
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There have been a number of systematic accounts of crocodiles in Kenya. Modha (1967)
gave some information on the crocodile population of Central Island, Lake Turkana while
Graham (1968) reported on a survey of the whole Lake population. Watson, Graham, Bell
and Parker (1971) gave some information on the crocodile population of the Lorian Swamp
into which the Ewaso Ngiro River empties. In 1968 Parker (pers. comm.) counted crocodiles
along the Mara River. In thó early 1980’s, at the start of a ranching scheme at Baobab farm,
Mombasa, surveys of egg production were made on Central Island, Lake Turkana, the Tana
and the Sabaki/Galana Rivers (Balaria, 1983; Hailer and Balarin, 1982.) Balarin and
Armitage (1982) and Zilber (1988, in Litt.) report on spotlight and nest counts along the
Tana River.

Lake Baringo

There is no information from Lake Baringo with which to compare this survey’s results.
Anecdotal evidence was contradictory, some suggesting that crocodiles (and hippo) declined
dramatically during the 1970’s and 80’s, others suggesting they had increased with large
numbers of crocodiles occurring in the Mob River. During this survey the water was at
least ~ ni below its normal level and the Mob River was dry. Crocodiles were everywhere
denied the cover of fringing vegetation: Under these conditions visibility should have been
good and concealment biases low. These circumstances appear to be unusual, difficult to
duplicate and, consequently, our results may be an inappropriate benchmark. However,
with a low CV of 4.4% the count of 89 adult-sized crocodiles around Lake Baringo (1.4
crocs/km excluding the islands) will be useful comparison for future counts made under
similar drought conditions.

The majority of crocodiles were found along the south-west and north-east shores. Reasons
for this discontinuous distribution were not clear, but it might be explained by prevailing
winds and local human distribution.

Lake Turkana

Graham (1968) gave details of total counts of the Lake Turkana crocodile population in
1965 and 1966. As noted, his strata (Sections 1-13) were retained in the present survey,
though estimates were derived from sampling rather than total counting. While the two
techniques are not strictly comparable our results suggest that Lake Turkana’s crocodile
population has been halved since Graham’s study.

Data from this survey have been adjusted with 1965 and 1966 night-count correction factors
to give estimates more compatible with those reported by Graham (Table 2). These have
then been inspected to see if the 1988 totals fall between the 1965 and 1966 estimates (Table
2, Columns 6 and 10). Out of Graham’s 13 sections one (north island) was not surveyed and
one (Ferguson’s Gulf) was dry. Of the remaining 11 sections nine estimates from this survey
fell below those for 1965 and 1966 (Table 2, Columns 17 and 18).

Modha, (1967, 1968) provided information on the Central Island breeding population
between 1965 and 1967 and this was augmented by Haller and Balarin (1982). Between
1965-1967 the island’s Lake C held 500 crocodiles, many of which were breeding (Modha,
1967). Graham (1968) recorded uncorrected densities of 8.07 on the island and 9.89
crocs/km when those around its shoreline were included. However when resurveyed by
Balarin in 1982, only 12 crocodiles were seen of which only one was in Lake C (Hailer and
Balarin, 1982). In March 1988, 25 crocodiles were seen (and 27 estimated) on and around
the island, a density of 1.01 crocs/km. of shoreline. Lake C was completely dry. The 1982
and 1988 surveys were both made,~ during the peak nesting season, when, in the past,
crocodiles were most abundant and this large and impressive crocodile concentration,
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reported by Graham (1968) and Modha (1967) in the late 1960’s, has been eliminated or
dispersed.

In 1965/66 there were no residents, and few transient humans on Central island. By 1982
12 Turkana fishermen were living there, despite the island’s National Park status. Hailer
and Balarin (1982) attributed six crocodile skeletons and the destruction of 13 crocodile
nests to these residents (Turkana people habitually eat crocodiles and their eggs); Hailer and
Balarin thought that this disturbance and predation was responsible for the dramatic
decline of the Central Island population. Parker (pers. comm.) observed the decline
coincided with the growth of Lake Turkana’s gill-net fishery: many crocodiles are
entangled and drown in nets set near their favoured basking areas. During this survey, six
people and two boat yards were seen on the island. In addition, Lake C was dry.

Under these conditions the re- establishment of a large breeding population of crocodiles
is unlikely. Central Island seems to be used as an example of a crocodile population which
has declined due to human activities. Although fewer data are available, a similar situation
occurs on South Island (also a National Park) and in Graham’s Sections 3,4,5,6 and 8 (Table
2) where the crocodile population has also, apparently, fallen.

Climatic conditions may also have influenced the apparent crocodile decline. In 1965/1966
Ferguson’s Gulf supported 22 crocs/km despite a relatively high human density (Graham,
1968). Following several years of severe drought the level of Lake Turkana fell by over 6
ni in 1988. Ferguson’s Gulf, with an average depth of 3.7 m in 1966 (Parker and Watson,
1970) was completely dry. 1n the 1960’s the shoreline between Ileret and Allia Bay was
particularly suitable crocodile habitat, being swampy and sheltered with inundated fringing
vegetation and extensive beds of aquatic macrophytes in shallow water (Graham, 1968). In
1988 the water level had fallen so far that this fringing vegetation had dried-out and

~Jargely disappeared. Perhaps more importantly the beds of aquatic macrophytes, and with
~them high densities of crocodiles, had contracted southwards to the deeper water in Allia
Bay. It appears as though falling lake levels have resulted in a corresponding loss of
optimum crocodile habitat.

The rapid fall in water level on Lake Turkana would have two effects on the crocodiles.
Firstly, they ~would be crowded into smaller areas of suitable habitat and under these
conditions a high mortality of sub-adults could be expected (Craig and Hutton,
unpublished). Secondly, nests are probably easier to find and the animals themselves easier
to hunt for food.

Watson et at. (1971) noted that fishing activity and human density increased markedly
around Lake Turkana in the early 1970’s. They suggested that this would lead to a decline
in the crocodile population. It appears that this prediction has come true, the decline being
more severe in view of the propensity for local people to prey on both crocodiles and their
eggs, and the recent drought.

In summary, the marked decline of crocodiles on Lake Turkana does not appear the result
of exploitation for skins, either legal or illegal. It appears more likely to be related to the
inexorable expansion of the local human population and recent climatic trends.

The Ewaso Ng~ro River

The Ewaso Ngiro, and especially the Lorian Swamp into which it drains, have historically
been important crocodile habitats in Kenya. Watson et al. (1971) reported a density of 4.25
crocs/km (8.5 crocs/km after correction) from aerial survey of the upper Lorian Swamp.
However this area has become much more arid since the 1970’s, and by the 1988 survey had
dried out completely. The Ewaso Ngiro River had for some time been reduced to a series
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of pools, but just prior to the survey heavy rain had resulted in a strong, muddy flow. The
90 km Section surveyed was from 25 km below the Samburu National Reserve to 30 km
upstream of the Reserve, a section about 50 km upstream of the area examined by Watson
et al. (1971). Densities declined markedly as the survey progressed into the area of moderate
to high human density west of the Reserve (Table 3). Even the highest density (0.9
crocs/km) was less than 25% of that reported by Watson et al. (1971). It appears likely that
increased human pressure on a shrinking water resource has resulted in a marked decline
in crocodile numbers.

The Tana River

The Tana River is famous for its crocodiles (in view of the high human fatality rate,
perhaps infamous is more apt). The popular Kenya press regularly reports human death due
to Tana River crocodiles. Both local and national politicians regularly call for the animals’
eradication (e g The Standard, Wed Jan 27, 1988) However, there have been no previous
systematic surveys of the whole Tana River crocodile population. Taken on their own, the
results of this survey suggest that crocodile densities are high (4.8 crocs/km) in the Meru
National Park, but decline to zero as the river flows down to the highly cultivated area
around Garsen (Table 4). The estuary beyond Garsen was not surveyed. A similar gradient
in hippo density was even more marked, with few seen outside Meru. For both species the
protected area of the Tana River Primate Reserve produced a break in the trend. In the
Reserve, some 500 km below Meru (Sample 12, Fig. 2), crocodile density rose slightly and
hippo reappeared in the river. One sample in stratum E returned a high density of
crocodiles against the trend because numerous large specimens gathered to feed on the
carcass of a dead camel.

Balarin (1983) reported results from daytime boat counts, an aerial survey and a nest survey
on part of the Tana River below Garsen, After this aerial survey Zilber (in litt.) reported
on a systematic count of crocodiles by spotlight on the river from Hola and Kau (about 280
km, Fig. 2). He also reported on a survey of nests over the same distance (but excluding the
Tana River Primate Reserve). These separate density estimates are combined in Table 6 for
comparison. In Strata E and F densities of animals >2 m, estimated from aerial survey, are
similar to those estimated by spotlight count. In strata G and H, downstream of the Primate
Reserve, the aerial survey appears to have revealed only a fraction, if any, of the crocodiles
which were actually there (see also Table 7).

The Tana was divided into strata in anticipation of differing crocodile visibility profiles.
Along its course the character of the river changes considerably (see descriptions of strata
in Table 4) being straight, wide and shallow or winding, narrow and deep in its upper
reaches and finally split into several narrow, winding channels near Garsen. Additionally,
human densities and land uses along the banks vary considerably, but are highest and most
intense around Garsen. Thus, it is not valid to assume that aerial survey gave the same
information about the crocodile population in each stratum. It is however, valid to use the
results from each as the basis for monitoring. In fact, based on extensive experience
elsewhere in Africa, I consider that the river above Section F was sufficiently homogenous
for aerial survey to reflect real density differences between strata. However, in sections
G and H, the river changes character completely, and the proportion of the population
revealed by aerial survey appears to have been so low that its value for monitoring is
dubious. It was impossible to keep the narrow, twisting and divided channels in view from
a fixed wing aircraft and human pressures on the river are so great that crocodiles are
likely to be wary and shy.

The detailed results of a spotlight survey and a nest survey in these lower reaches of the
river are given in Tables 7 and 8. Both spotlight counting and nest surveys would probably
be adequate for monitoring. Spotlight surveys are expensive, time consuming and commonly
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dangerous. Nest surveys can be cheaply and easily integrated into schemes where eggs are
collected for ranching purposes. A breakdown of the broad size distribution of crocodiles
in seven sections of river is given in Table 7. Crocodiles of all sizes appeared in roughly
equal proportions, but without information on trends this information is of limited use. It
is presented in anticipation of monitoring and a general population model for the species.

The Tana River runs through arid eastern Kenya and human pipulation pressure on this
water is escalating rapidly (Hailer, pers. comm.). Evidence of recent bush clearance,
settlement and new cultivation was seen in strata B, C and D, and even the ~protected” areas
of A and F. Strata E and 0 appear to have been settled for some time. Human/crocodile
conflicts were high along much of the river. Around Bura (Strata D/E), wooden stockades
were seen around watering places to protect people and their stock from crocodiles. Reports,
in the Kenyan press, of 200 fatal crocodile attacks each year may not be exaggerated. The
toll in livestock for peasant people is a large economic burden (Hailer, pers. comm.). Of 670
nests along the river 82 (12.4%) were destroyed by animals and 370 (55%) by people, a total
predation rate (excluding collection for ranching) of 68% (Table 8). Eggs are taken for food
by people, but also in an attempt to rid the River of crocodiles.

The Sabaki/Galana River

Tbe Sabaki/Galana crocodile population has been examined on several occasions (Parker,
pers. comm.), but there is no written report giving densities prior to 1982. In 1982, the river
from the sea to just within the boundary of Tsavo National Park was surveyed from the air
(Balarin, 1983). Sightings were plotted on to maps and for comparison (Table 5) these have
been reanalyzed with respect to the strata and samples of my 1988 survey (Fig. 2). The two
sets of data show that there were few crocodiles in the 95 km of river closest to the sea
(Stratum A) in 1982, and probably none in 1988. In Stratum B, crocodile density appeared
to have declined by 50% between 1982 and 1988. Stratum C, within Tsavo, was not surveyed
in 1982, but a substantial population (1.5 crocs/km) was found in 1988.

The decline in Stratum A can probably be explained by the recent drought and extremely
shallow profile of the river. That numbers were already low in 1982 is a reflection of the
moderate to high human population of this region. Stratum B includes the frontage of
Galana Ranch, where Balarin found a particularly high density of crocodiles in 1982. These
were not in evidence in 1988. It is possible that they had migrated to within Tsavo, but
persistent rumours, from local people, of illegal hunting for skins cannot be ignored.

CONCLUSIONS

There appears to be sufficient information to conclude that four of the five major crocodile
populations of Kenya have markedly declined, either since the late 1960’s (in the case of
Lake Turkana) or in recent years. This decline is not the result of deliberate exploitation,
(since their has been none, except on the Tana River where animals have been removed to
captivity) but is probably the result of human population expansion coupled, in recent
years, with shrinking water resources. This trend can be expected to continue and no
amount of legislation and law enforcement will reverse it. As elsewhere in Africa, the only
factor in the crocodiles favour is its potential economic value.

The Kenyan Government is no doubt correct in encouraging crocodile ranching schemes
from ‘which wild populations (outside protected areas) will assume a significant economic
value. Whether or not this value will be sufficient in all (or any) cases to encourage
protection, or even tolerance of the animal depends on the design and administration of the
schemes, and the quality and character of the ranchers themselves.
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All five of the populations examined appear to have some potential for controlled
exploitation, but principal amongst these is the Tana River. The loss of 352 nests to
predation in 1988 (principally to humans) represents 18 000 eggs which could have been
moved into captivity. To put this into perspective, the value of these eggs is about
USS 144 000.

Aerial survey as it is reported here appears to have considerable potential for rapid, cost
effective monitoring of crocodile populations on Lakes Baringo and Turkana and the Ewaso
Ngiro and Sabaki/Galana Rivers. However, the Tana River population is subject to
particularly heavy exploitation and aerial monitoring may be inadequate. It would be more
powerful if combined with other population indices such as the number of nests laid.

While a decline in crocodile numbers outside protected areas is expected, a decline inside
National Parks and Game Reserves is unnecessary if it is due to illegal human activities.
There is little that the Kenyan authorities can do about drought and receding water levels,
but they can protect the three National Parks on Lake Turkana which are probably critical
to crocodiles.
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Figure 1: Lake Turkana showing strata (1—13, after Graham,
1968) and samples (A—S) for the 1988 aerial survey
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Figure 2. The Tana and Sobaki/Galana rivers showing
strata (A—H for the Tana, A—C fokr the
Sabaki/Galana) and samples (1—14 for the
Tana and 1—12 for the Sabaki/Galana) for
the 1988 aerial survey of crocodiles.
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Tobte 1~ Results of en aerial survey to co~mt Nile crocodiles on Lake Turkena In Nard,, 1%8. S~Leo mare taken nithin strata (the sectiona tmed by Grobon
tl%81 for surveys In 1%5I66) end tendon cowits mare made to reck~ce observer bias (see text).

Strata k~ S~~Le Gridref! ~m S1,S2,8 N CV 0 Neon 0 Eat. Date Time
locality in Total

strata In
strata

1 158 F 8h3595-Bh5095 20 2, 7,43 52.3 1.2 2.62 2.62 415 10.3.88 0923-0929

2 131 0 8H5687-8H5765 25 6, 0, 7 13 - 0.52 0938-0945
H 8H5851-8H5536 15 6, II, 50 68.3 1.9 4.55 11.06 1451 10.3.88 0953-0957
I 8H5925-8H6208 21 114,119,313 589.2 1.5 28.06 1000-1027

3 43 .1 8H5690-885978 15 0, 0, 0 0 0 0 0 10.3.88 1033-1036

4 43 K 8B5868-B86560 10 0, 3, 3 6 - 0.6 0.6 26 10.3.88 1060-1046

5 122 L 887642-887930 12 1, 2, 3 6.5 13.3 0.54 10.3.88 1055-1103
N B89620-BC0818 8 0, 0, 0 0.0 0 0.18 123 10.3.88 1110-1115
N 8C1212-8C1205 8 0, 0, 0 0.0 0 10.3.88 1116-1120

6 43 0 AR1099-AR1187 12 1, 0, 1 2.0 - 0.17 0.37 16 10.3.88 1510-1514
P AR1078-AR0566 15 1, 3, 4 8.6 11.4 0.57 10.3.88 1519-1523

7 115 0 889278-888589 12 2, 1, 0 5.0 - 0.29 0.35 42 9.3.88 1122-1130
S 887615-886250 12 1, 1, 1 3.5 24.7 0.42 10.3.88 1530-1534

8 65 A 886620-884928 25 1, 0, 0 1.0 - 0.04 0.02 1 9.3.88 1130-1139
8 B82868-682595 27 0, 0, 0 0.0 - 0.0 9.3.88 1162-1151

9 218 I) Bh1507-8H1725 20 0, 3, 0 3.0 - 0.15 1.25 272 10.3.88 0850-0857
E 8H2657-8H2768 12 1, 4, 23 28.2 1.6 2.35 10.3.88 0908-0913

10 29 Ferguson Gulf - - - DRY - -

11 9 North Island - - - NS - - - -

12 27 CentraL Island and 27 2, 13, 10 27.3 8.7 1.01 1.01 27 9.3.88 1510-1521
lakes

13 32 N South IsLand 32 1, 8, 16 25.5 3.3 1.25 1.25 3 10.3.88 1540-1552

14 Estimated n~ober In snapte
0 = Estimated density In sesple

CV = Co-efficient of variation



abLe 2: Apparent ch~ea In the density of Nile crocodiles an Lake Tiwk~ between 1966166 and 1988 as estlanted fran

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Section k~ N D Corrected Eat. N 0 Corrected Eat. N eat. Neon 0 Eat 0 Eat 0 Eat Eat is 1988 Direct
(after Feb, 0 eat. Total Jime, 0 (xZ.Z) Total visible with CF with CF total total totaL -ian
Grahan, 65 (i~3.1) 66 North, of 2.2 of 3.1 with 66 wIth 65 with 65 of
1968) 1988 (z CF CF 66 change

. to col. range?
3 8 7)

1 158 202 1.28 3.95 626 546 3.45 7.58 1201 415 2.62 5.76 8.12 912 1286 yes *

2 131 1946 14.80 45.89 6033 2974 22.63 49.79 6543 1451 11.06 24.29 34.22 3192 4497 no I

3 43 162 3.75 11.63 502 97 2.25 4.94 213 0 0.00 0.00 0.00 0 0 no I

4 43 130 3.01 9.33 403 288 6.67 14.67 634 26 0.60 1.32 1.86 57 80 no I

5 122 300 2.65 7.6 930 576 4.69 10.32 1263 123 0.18 0.40 0.56 49 69 no I

6 43 45 1.04 3.23 140 34 0.79 1.73 73 16 0.37 0.81 1.15 35 50 no I

7 115 114 0.99 3.07 353 195 1.69 3.72 429 42 0.36 0.79 1.12 91 129 no 1

8 65 138 2.13 6.60 428 173 2.67 5.87 381 1 0.02 0.26 0.37 1? 24 no I

9 218 170 0.78 2.42 527 147 0.67 1.48 323 272 1.25 3.44 5.63 769 1226 no I

tO 29 41 1.42 4.41 127 165 5.73 12.60 363 No Water . Not Coii~ted

Ii 9 10 1.11 3.44 31 2 0.22 0.49 4 No Survey Not Cow~ted

12 27 218 8.07 25.03 676 267 9.89 21.76 587 27 1.01 2.22 3.13 60 85 no 1
3 32 97 2.99 9.28 ‘301 192 5.93 13.04 422 3 1.25 2.75 3.90 88 125 no I

OTAI 1037 3573 11706 5654 12439 2376 5250 7571 1

= Density
= Correction Factor

‘.0



tthte 3~ Reat*tt~ of en eariol wrvey to catmt crocoditee im the Eiaso Ngiro river i~ the region of the Sonburu G~e Reoerve hi ~ard~, 1958. Three atrote were
reco~ized end timden cmeits were made to reth~e d,server bias.

Stret~ he Grid Ref! Locality ~ N CV N line of Description of Strett~
~ Survey

A 25 C17075-CI.5271 7,4,2 22.3 32.9 0.90 1030-1041 River shallow end very rocky,
From start, west to very rm~ddy water. Low hwsen

Archer’s Post density

5 35 C15271-C12565 5,4,2 17.7 31.5 0.51 1041-1053 River winding and shallow with
Archers Post to both rocky and sandy sectIons.

west edge of I.ow h.snan density within Sathuru
Samburu Game Resrve Game Reserve

C 30 CL2565-C10982 1,0,1 2.0 - 0.07 1053-1102 River winding and shallow,
Western edge of moderate husan density.

Samburu to end of
survey

N ~ Estimated n~mber in stratus
CV ~ Co-efficient of variation

0 EstImated density

t~)
C



~e 4: Results of an aerial owvey to cmmt crocodiles in the lana river in March, 1988. S~1e eo~o~ts of oppre~ 10 he were made within 7 strata ~ tandan coants were made to redece
observer bias (see test).

H 60 - DELTA

Estimated meter
Co-efficient of variation
Estimated density

Mean Est Time of
0 Total Survey

4.83 121 0924-0929

0.95 48 0934-0944

1005-1015
2.73 273 1 026-1032

1046-1056
1.15 178 1108-1115

1121-1129

1135-1142
0.62 127 1150-1158

1246- 1254
1256- 1303

1.6 64 1306-1313

0.0 0.0 1326-1330
1341-1337

Notes

Both banks

Both banks

Both banks
Both banks

Circled
Circled
Circled

Both banks
Circled
Circled
Circled

Both banks
+ Circled

Circled I
channel.

Encoaplete
coverage

NOT SURVEYED

~tratwe he Soaple Grid Ref ~ El CV 0
± 10 he

A 25 1 Dk3292-0K4393 22. 5,14 4R.3 9.8 4.83

B 50 2 D~5298-DK6195 2, 3, 3 9,5 18.8 0.95

C 100 3 EK0795-Ek1388 5, 5, 6 19.6 6.8 1.96
4 EK3685-EK4479 8,10, 9 35,0 12.7 3.50

D 155 5 Ek5768-E~6560 4, 3,10 18.1 13.0 1.81
6 EK8530-Ek8222 1, 1, 3 5.3 10.6 0.53
7 EK9106-EJ9718 1, 6, 2 11.0 21.1 1.10

E 205 8 FJ0467-FJ096B 0, 0, 1 1.0 - 0.10
9 FJ1249-FJ1540 0, 0, 3 3.0 - 0.30
10 FJ1830-FJ2322 2, 3,11 16.5 5.0 1.65
11 FJ2413-FJ2304 1, 1, 2 4.3 14.0 0.43

F 40 12 FH2495-FH2685 5, 3, 6 16.1 13.3 1.6

0 80 13 FH3164-FH3056 0, 0, 0 0.0 0.0 0.0
14 FH2730-FH3335 0, 0, 0 0.0 0.0 0.0

Description of stratwe

Within protected areas. Low hunan and livestock
densities especially on north bank. River wide with
sandy and rocky areas.

First pert wide ama shallow and sandy then rocky with
rapids. Moderate vegetation cover. Low hunan end
Livestock density.

River wide + shallow with many isLands and side
streams.
Dense tree cover on inside of bends. Low-moderate hunan
and livestock density

River narrow and deep with high banks and fewer
islands. Moderate hunan and livestock densities
increasing to high before section E.

River varies between narrow and deep, wide end shot tow,
but high hunan end livestock population throughout.
Cultivation on islands.

Protected area of private reserve. River narrow end
deep, welt vegetated. Low hLnnan end Livestock
popuLation.

River narrow with several alternate chansels. Lake
Skakabebo water LeveL Low. Very high htamn density
throughout.

t’,)



i,le 5: Resolta of an aerial swwy to c~mt crocodiles In the SthakilGalsia river in ~arcb, 1968. Sples were aede within three strata and t~dee coents were wede to redece observer
bias. mean densities in the three strata in 1962 and 1968 are caqiered (see text).

Stratt~ he S~,le km Grid Ref Thee S1,S2,B ~ • CV 8 8eae 0 Est Total N in ilean 0 Description of ~tratta
in 1968 in 1968 1962 in 1962

A 95 1 10 PG1352-FG1752 0910-1000 0,0,0 0.0 - 0.00 1 RIver wide, winding and shallow with
2 10 FG9652-FG0343 0,0,0 0.0 0 1 0.13 many islands and a high hunon density.
3 10 EF8555-EG925? 0,0,0 2
4 10 EC7058-EG7756 0,0,0 1

B 65 5 11 EG5352-EG6158 1000-1006 2,1,3 6.5 66.7 060 • I River wide and winding at start, rocky
6 10 E04460-EG5060 1008-1013 2,2,2 7.3 20.6 0.73 0.44 20 7 0.81 with sandy islands end Lots of
7 11 EG2461-EG3362 1116-1123 0,0,0 0.0 - 0.00 18 Phra~nites by strat~an 7. Low htmen

density.

C 85 8 10 EG1568-EG1862 1026-1031 5,4,5 17.3 17.1 1.73 En protected area of Tsavo National
9 8 EG0466-E60963 1034-1037 3,0,0 3.0 - 0.40 Park. River with deep pools and rocky
10 11 DG8865-D69365 1042-1056 3,6,6 14.? 12.5 1.34 1.50 128 • - and sandy sections. ALmost no husan
11 8 DG7195-DC7893 1055-1058 1,6,9 16.6 5.9 2.08 presence.
12 10 0G5898-DG6695 1106-1110 3,6,6 17.6 13.9 1.76

Estimated nu~*,er in sa~pLe
= Co-efficient of variation
= Estimated density

t~)



Ishle 6: Swaswy of survey imformatien of crocodile densities slen~ the Icuer reeches of the Tens river free ~ols to the see (see text).

River Seetian Srid Ref A4vpron Density Density Density Density
he Aerial Survey t3iDht Survey Day Survey Dests

Hota-Wenje F11635-FJ2303 ~jØ4+ 1.12x - 0.53x

tlenje-t4nazfnf F12303-FHZT81 60 1.60+ 2.60x 1.68#
(Tans river Primate
Reserve)

Rnazfni-Carsen FHZT81-FH1450 50 0.00+ 3.34x 0.96x

Garsen-ICibusi FH1450-FH3740 22 - - 0.91# 2.73fl

~C~busI-Hgao FH3740-Ffl3434 23 - - 1.41~

Hgao-Tcbwe FH3634-FH3725 17 0.1M 2.37x -

Tolowe-Samlkaro FH3?25-FH6423 18 - - - 0.38x

Smaflcero-kau FH4423-FH6025 50 - 4.26x -

+ ~ Huttcn~ 1988
K ~ Zitber~, 1988

Batarin and Armltage~ 1982



Fthle 7: ~esults of a apotti~it survey to cawit crecodiles In the Isuer reaches of the t~ie river in 198& (Fres Zilber, 19~8 in litt.)

Strat~ in 1988 Locality be ~ crocs. ~ cracs 1-2 ~ crocs’ Total
Aerial Survey 10 TL e TI 2a TI

E Hota-Wenje 60 255 92 67 414

F ~enje-Mnazini 40 160 136 104 400
Mnazini-Garsen 50 74 181 167 422

G Garseri-Ngeo 45 87 211 185 483
Ngao-Semikero 35 51 123 83 257
Semikaro-kau 50 234 157 213 604

H Knu-KipinI 20 36 31 20 87

Totat 300 897 931 839 2667
(33.6%) (34.9%) (31.5%)

t’J



Table 8: ~esults of a survey of crocodile nests atcs~ the lower reaches of the T~a river In 1988 (ZIlber, 1988 In Iltt).

Strot~ In 1988 LocalIty ~ nests ~ $este ~ Eggs ~ nests I)estroyed bk’:
Aerial Survey fotu~d cot lected collected destroyed

F HotalWenje 35 4 144 5 t4onitor Lizards
26 People

G Nnezlnl/Garsen 48 10 324 4 Hlppopotaows
34 People

H Garsen!Mgao 97 45 1184 11 MonItor Lizards
41 People

Wgao-Kau 32 11 357 2 MonItor If zsrds
21 PeopLe

Regetta 123 39 1424 21 MonItor Lizards
63 PeopLe

Total 335 109 3433 39 Monitor Lizards
185 PeopLe



A~1~ 2

SPOTLIGHT CENSUS OF THE NILE COCODILE(~c~z1i~
FROtI GARISSA TO KIPINI - TANA RIVER, AUGUST 1989

(A preliminary report)

BY: DAVID HUKII GACHUGU AND
ANNE WANJIRU WAWERU

WILDLIFE RESEARCH (BELLE-VUE)

WILDLIFE CONSERVATION AND
MANAGEMENT DEPARTHENT (WCHD)

MINISTRY OF TOURISM AND WILDLIFE

26



Introduction:

Between the 14th and the 22nd of August 1989 a census of the Nile
Crocodile (~~yl~i~ ~ was conducted between Garissa
arid Kipini - Tana River.

The census was carried out by members of the Wildlife
Departrnent,Research Division in collaboration with tiamba Village.
A tots) distance of approximately 480 kms was covered by boat at
an average of 7.5 hours per night for 8 days.

Objectives

The aim of ~.he census was to establish the number of.crocodiles,
their distribution end population structure in that section of
the r2ver. This wou]d go a long way in assisting the department
in making de:isions on policy issues e.g. whether to allow any
crocodile, ranching activities and if so where and of what
magnitude (Karnba Village collects eggs and capture live
crocodiles within this section of the rive.rI.

The results it is hoped. would assist the department in
developing short and )orig term management guide lines within the
Tana and elsewhere.

Hethods

The method used for the survey was nocturnal spotlight counts
while riding in a motorized boat. The whole section covered was
divided into sub-sections demarcated by two stations. Two
observers us:ng strong spotlights, spotted the crocodiles within
the river and on the banks. They categorized them into three;
categories were visually determined by the amount of light
reflected from the eyes and by close observation. The more light
reflected, the bigger the eves and hence the crocodile The
observers reported their findings to two recorders who tallied
the results.

Though taxir.~. a bit demanding and evidently dangerous the method
of crocodile surveys by spotlight has been hailed as the most
accurate as ~‘ompared to other methods such as aerial and day
counts. H.tton and Woolhouse, (in press) note that the method
with the least bias is spotlight counting. though the value of
uncorrected spotlight counts for the estimation of absolute
abundance is usually overestimated.

In aerial cc’.~nts only crocodiles longer than 1 meter are visible
and only those on the river banks with little or no vegetation
cover a%e sighted. The margin of error is therefore very big and
it’s only by the use of complicated formulars that the errors are
taken care off. Even then, the method is unreliable.

In day counts visibility in the water is poor a~d besides, most
of the crocodiles are basking on the banks, maybe several meters
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away from an observer arid therefore not sighted.

The nocturnal spotlight counts method assume that, during the
night, all the crocodiles are found inside the water or on near
banks. In as much as this could be true, some of those on the
banks could be. hidden by vegetation and therefore not visible.
The method also assumes that the crocodiles in the water are
floating and not submerged, but as was clearly observed, some
immediately dived under the water on being disturbed.

These assumptions constitute the major part of the errors
inherent in the method. Again on encountering largegroups of
crocodiles, counting each and every one was difficult ~nd thus
the numbers could only be estimated. On nights when the counts
continued until the wee hours of the morning, fatigue made
concentration a bit impaired and repeating or missing out
counting was not uncommon. The hatchlings were also difficult to
sight due to their size. Determination of age group/size
categories was, to say the least, gross, and might have varied
from one observer to the other, however we tried to maintain the
same observers throughout the census, thus ensuring consistence.

Previous studies and estimates

Modha 1988 (pers. comm.) estimated the number of crocodiles
living along the Tana river at 10,000, Aerial Surveys by Hutton.
1988 gives an estimate of 690 crocodiles of more than 1 metres
from Meru National Park to Kau (approximately 16 kms upstream
from Kipini)

Bruesasow. (a) 1988. Spotlight counts recorded a total of 1227
Crocodiles from Hola to Kipini while Zilba in Hutton 1988 gives
a total estimate of 2667 within the same section. This survey
recorded a total of 1809 crocodiles between Hola and Kipinii.

The great variance, in the total obtained in the different surveys
is difficult to explain, however, the figures obtained in this
survey should be adopted as they are close to the average of the
other two. See table 2.

Distribution Trend

(a) ~ Computed from the number of crocodiles
per kilometre of river, reflect the distribution trend
downstream. In general. crocodile densities decreased as we
progressed downstream. from over 19 crocodiles per
kilometre from Garissa to Bili. to below 4 crocodiles per
kilometer between Mnazini and Garsen. A marked variation
from this general trend was found within the reserve (Wenie
to Mnazinii) which had an amazing density of 12.1 crocodiles
per kilometre. as compared to 7.6 and 3.8 crocodiles ~er
kilometre on section bordering the reserve upstream and
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downstream respectively. (See table 1, diagram I and graph
1)

The mean densit.y recorded in the survey between Garissa and
Hola was over 14 crocodiles per kilometre, while it was
below 7 crocodi:les per kilometre downstream from Hola,
(outside the Tana River Primate Reserve)

Aerial census conducted by Hutton in 1988 indicated a
similar trend. He noted that densities tended to decrease
downstream towards Garseri.

(b)~

Table 2 shows the totals and percentages of each of the
three age group/size category ~er each subsection of the
river.

From the percentages, a cumulative gra~ph was constructed.
Further pie charts showing each of the age group/size
categories for each subsection of the river were drawn. The
graph ~mnd the pie chart reflect the population structure
trend downstream.

From Hola downstream there is a marked decrease in the
percentages of crocodiles of the juvenile/sub-adult and
hatchling/yearling age groups.

The Percentages of these two age groups in this section
constitute less than 20% of the total as compared to over
70% in the upper part of the section covered in the census.
(See graph 2 and pie charts 5-9).

This can only be explained by the fact that operations by
Mamba village limited concentrate nisirily on egg collection
and capture of hatchlings and sub-adults mostly from Hola
downstream to the coast.

pojepljofor_~~~~:

1. Human populations along the river increase downstream with
the highest densities being at Garsen, Hola and Bura
respectiveiy. These high human popuiation densities have
resulted to intensive land use in the form of agriculture.
This in turn has resulted to a serious destruction of the
traditional crocodile habitats. Upstream of Bura, the
predominant tribes are the Malakotes arid Ormas. who are
mainly pastoralists. Pastoralism has little, if any.
destructive effects on the crocodile habitats.

There is a marked increase in crocodile densities in the
reserve section of the river, this could be due to lower
human populations and thus less habitat destruction.
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2.

Martha village has tended to concentrate their egg collection
and live crocodile capture be.tween Hola and Kipini over the
years. This continued (over~ exploitation within the same
section of the river has had a significant effect in
decimating crocodile numbers

Between January and April 1988. Mamba village limited
collected a total of 2080 eggs. This constituted all nests
they could locate i.e. everything they could find. In
addition they captured a total of 1646 crocodiles, most of
them of hatchling and sub-adult age group between Hola and
Kipini. Bruessow 1988 (b) notes that Mamba Village total
egg collection and capture produced over 5000 crocodiles
between 1987 and 1988. The effects off this is obvious.

Should this wanton (over) exploitation continue, without
regard to the detrimental effects it has on the population,
it will soon be necessary to restock the natural habitats
from captive crocodile populations, a (reverse) situation we
would hate to witness.

Recommendations:

From the results it is clear that crocodiles have been over
exploited as from Hola downstre.am. So. the area should be
given a grace period of not less than 2 years during which
no crocodile operation!; should take place. This should
allow the number to recuperate.

2 Eggs can he collected from Bura upstream. The following
formula should be used to calculate the allowable number for
collection per given section of the river.

0.5 total adult numbers x 40 x 10%

whereby:- 0.5 total adult numbers represent number of female
crocodiles.

— 40 Average number of eggs per nest.

— 10% acceptable offtake.

3 Live crocodiles should only be captured to establish a
breeding stock for the farms (the figure should be absolute
for any farm). For no other reasons should live, crocodiles
be captured. The numbers to be captured should not be more
than 10% of the total adult number in any one section of the
river.
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4 A hatchery ~T) Tans River District run by the Department or
the County Council and with the assistance of Mamba Village,
or any other persons with the necessary technical expertise,
would be a most appropriate undertaking. It would fetch
money for the local community. create employment and most
important control the overzealous exploitation of eggs end
live crocodiles by unscrupulous dealers.

Policy commendations:

L~aw Enforcement: To prevent illegal activities leading to
over exploitation and habitat destruction, the department
must enhance its law enforcement abilities in the Tana river
area especially in the lower reaches. and more so in the
protected areas. (It is in record that Mamba village
limited collected eggs and captured live crocodiles within
the Tana River primate Research as follows: 14th March to
9th April 1988 174 crocodiles captured between Werije,
through Baomo to Kitere. This information is contained in a
report by Daren H. Bruessow C A former employee of Namba
Village Limited.’) made available to WCMD Director (ref
WCMD/CONF.681 These operations within the reserve, whether
knowingly or unknowingly constitute a contravention of the
Wildlife act and are therefore illegal.

The relevant wildlife and administration officials must be
notified of any crocodile operations in their areas of

I jurisdiction. A Wildlife personnel should always accompany
persons undertaking such operations.

6 Licencing: Specific rules governing crocodile licencing
policy must be drawn. This rules should eliminate
unscrupulous crocodile ranchers and farmers who have no
regard for the species conservation.

A formula must also be found to enable the department to
know the volume of eggs and live crocodiles which should be
harvested from a given population without hurting the self
sustaining ability of such a population.

7 Utilization: Specific and broad based policy guidelines
which will encourage and enhance utilization of the species
to the benef ft of the local populace, the government and the
nation should be formulated.

8 Census: Similar census should be undertaken in other known
crocodile inhabited waters including the upper Tans. This
of inventories should concentrate first on areas of
interest (i.e conflict and utilization)

9 Information Exchange: To enhance awareness and appreciation
of the species, it will be necessary for the department to
collect and collate all forms of information pertaining to
the conservation and management of the species. such
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information should include; wild and captive biology and
populations, capture operations. farming practices,
processing and marketing etc.

10 Hanage~ent Plan: It ~s. high time the department developed
a comprehensive, crocodile management plan, highlighting on
the a fore mentioned issues.
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Bruessow 0.11. (1988) (a) Crocodile Capture and nest
collection, Tana River District. 1987/88

Bruessow, D.M. (1988) (bI Crocodile Capture nest collection
operation. November 1987 to August 1988, For Mamba Village
Crocodile Farm (PTY) LTD

* Graham A. et a). i1976). Aerial photographic techniques for
monitoring crocodile population.. (Investigation of the
Okavango as a primary water resource for Botswana--~
Technical report No. 341

Hutton. ~T.M. (1988)., The status and distribution of
crocodiles in Kenya in ‘1988. (A report to the Director,
Kenya Wildlife Conservation and Management Department).

Hodha 11. L. (1988) per. comm.

* Parker, I.S.C. and Watson, R.M.,, (1970) crocodile
distribution and status in the Major waters of Western and
Central Uganda. (E. Afr. Wildl, 3. Vol 8).

* Watson, R.M. (1971) A comparison of four East African
crocodile (Craco4ylus n~1oticus, Laurenti) populations (E.
Afr. Wildl. 3. Vol. 9),

* Not referred in text.
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NILE CROCODILE MANAGF2€NT PLAN

INTRODUCTION

Kenya Wildlife Service wishes to manage Kenya Nile crocodile populations

in different ways. This may include ranching, controlling and encouraging

conservation through sustainable utilization for the benefit of the

people of Kenya, Kenya Wildlife Service will also encourage crocodile

ranching as an asset to tourism. This Management Plan will be reviewed

whenever necessary.

PROTECflON

All crocodiles in protected areas (National Parks & Reserves) will be fully

protected and managed to ensure their survival. There shall be no consumptive

utilization allowed in protected areas where tourism as a form of utilization

will be encouraged.

Kenya Wildlife Service will educate the Kenyan public and tourists about

the conservation and management of the crocodiles through the proposed

corrniunity conservation progrannies. KWS Will also undertake research

related to the conservation of crocodiles.

CONSERVATION OUTSIDE PROTECfED AREAS

It is necessary to manage and conserve crocodiles outside protected are-as

to minimise the present conflicts with human interests iee, fishing, livestock

and threats to human lives in areas where these abound. It is appropriate

to give people living with crocodiles a value in order to encourage conservatiOn.

Crocodiles will therefore be utilized in the following ways:~

(a) en ci ic to ri activi s KWS will encourage
crocodile ranchers to offer tourist facilities. As in other parts

of the world KWS recognise-s the potential for wild crocodiles to

contr4.bute to tourist industry. Therefore we will encourage

crocodile safaris which strongly benefit the local people.

anchin of e and uveni S deE

Sport hunting of crocodiles will not be allowed. The export of live

animals will be discouraged. Every effort will be made to ensure

highest possible returns to the people who live within crocodile areas.

KWS will control and administer all prograrrnies of utilization and

fund its work through a system of licences and levies.
44
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RANCHING AREAS

There will be no harvesting of crocodiles in National Parks, Reserves or
Sanctuaries. Harvesting will be considered in all other localities but the

following areas will be set aside at specific concessions for permit
holders:-

(a) Tana River North of Hola

(b) “ South of Hola

(c) Galana/Sabaki River

(d) Lake Baringo

(e) Lake Turkana

(f) River tiara outside the tiara Reserve

Such concessions may be combined at the discretion of the Director, KWS.

REQUIRENENTS FOR A RANCHING OPERATION

Where KWS identifies potential for harvesting crocodile resources, applications

will be invited and all applicants wishing to be considered for crocodile

ranching will subtuit to LCWS detailed feasibility studies with information

on the following:

(a) Locality

(b) Food supply
(c) Financial resources

(d) Expertise

Ce) Farm Plans

In addition KWS will promote pilot small holding units in rural areas where

crocodiles conflict with human activities, As the number of ranches increases,

ranchers may be required to deal with KWS through an association.

CONTROL OF RANCHING OPERATIONS

KWS recognise.s that ranching operations require long term security, but it

will issue licences for their operations on an annual basis with an appropriate

fee, KWS will set minimum standards for all aspects of crocodile production.

Ranching operations will require annual permits from KWS to collect crocodile

eggs or juveniles. Permits will carry the following terms of conditions:

(a) Locality of collection will be specified

(b) Period of collection ‘° “ “

(c) Number and type of specimen will be specified

45
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(d) Where appropriate, fees to County Councils and local people will
be specified.

(e) In respective of any specimen collected the locality will be
marked on a suitable map together with a reference number.

(f) The fate of each specimen (clutch of eggs + juveniles) will be
recorded and returns will be su’cxnitted to the Director within

4 months of the specimen reaching the farm.

(g) Ranchers must report to the appropriate wildlife officer of the
area before collection.

(h) A full surinary of harvesting operations must be su~nitted by the

rancher to the Director, KWS and local KWS officer within 2 weeks

of the finishing of harvesting.

(i) Permits will not be transferrable.
(j) In the event of any dispute the decision of the Director KWS will

befina].

(k) By the 31st December of each year ranchers must sutmit a surrinary

of their activities for the year including details of: -

(i) Number and type of specimens taken from the wild

(ii) Number of animals released to the wild, if any

(iii) Number of eggs incubated and hatched, broken down into

wild and farm production.

(iv) Number of animals alive in each yearly age group at the

start of the year and the number which died or were moved

or sold.

(v) Number of animals cropped

(vi) Number of skins exported together with their tag numbers

and destinations.

(1) In two years from the date of issue of the permit to collect spec.irnens,

ranchers may be required to release a number of female crocodiles

of l.2m length equivalent to 5% of the number of specimens actually

collected from the wild in terms of the permit. All releases will

be made in accordance of KWS requirements in the presence of KWS

officer, This requirement will lapse if the release is not requested

in the appropriate year.

MEI}IODS OF HARVESTING

1. Harvesting will be restricted to eggs and juveniles of less than 80 cm

total length.
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2. Permits for harvesting will normally be issued direct to Ranching

Operations but these will be expected to involve local people in
the harvesting process.

3. Any harvest of eggs will be within specific areas and will be to
the maximum that the areas can sustain.

4. A return of young female crocodiles to the wild equivalent of 5% of
the harvest will be made werever appropriate

5. The juvenile capture will be restricted to capture by hand from a

boat.

t~V3NHORING

KWS recognises the imprtance of population monitoring to ensure sustairiability

of harvesting. A cost effective monitoring progranrne will be established
through the egg collection process • Within specific areas ranchers will
be encouraged to collect all the nests they can find. This index of female
abundance will then allow basic trends to be detected. Additional monitoring
through aerial surveys will be undertaken at the discretion of the Director

KWS.

TAGGING, MARKETING & TRADE

All crocodile products for export will be tagged in accordance with CITES

regulations. KWS will require that ranching operations purchase CITES tags

for delivery direct to KWS. CITES export documentation will only be issued
on receipt of detailed packing list, including skin size and tag numbers and

a copy of the original invoice to the purchaser. All unused tags must be
returned to the Director, KWS for destruction by the year’s end.

CONTROL OF CROCODILE POPULATIONS

In many parts of Kenya outside protected areas crocodiles ar nuisance animals.

Where problems are reported to KWS, each will be assessed and where action
is necessary capture will be attempted. Where capture is not possible
they will be shot.

Whenever possible KWS will require that ranchers assist in the capture of

problem crocodiles. In this case, the appropriate KWS officer will issue

the necessary permit to the Ranchers. Ranchers will be required to sutxnit
a detailed report on the capture to the Director KWS with a copy to this
permit issuing officer 47
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