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INTRODUCTION

1.1 PROJECT BACKGROUND

Annual landings of fish in Kenya as reported by the Fisheries Department.

Coast Province. averaged around 4 500 t from 1961 to 1976, without any overall

trend; In 1975 the es timated landings totalled 4 903 t, and comprised 3 661 t

finfish. 233 t crustaceans, 54 t molluscs and 143 t game fish. The latest

estimates (for 1981) indicated a total marine catch of 5 960 t, including 384 t

of crustaceans. 80 t of game fishes and 533 t of deepsea catches by longliners.

The majority of these catches are taken by artisanal fishermen using hand

lines, gillnets and beach-seines, operated from dugout canoes and larger Arab

type dhows; only about 10% of these vessels are motorized. Sails are handled

on longer journeys beyond the coral reefs, but mostly these frail vessels, being

severely restricte~ by weather and sea conditions, are used within the coral

reefs and ereeks in shallow waters.

Apart from some longliners searching for tuna, Kenya waters have never

attracted major foreign fleets, but a few trawlers are working in coastal waters.

~e relu~~ance o! the fishermen to work outside the reefs, ignoring known fishing

areas beyond, puts heavy pressure on the inshore stocks and leads to overfishing.

as evidenced by a decrease in the sizes of fish landed. The Kenya Development

Plan for 1966 envisaged a four-fold increase from~e coastal fisheries by 1970,

but this was overoptimistic, and fishing operations remained concentrated within

the inshore bays and coastal reefs.

The results of previous surveys carried out in the areas outside the reefs by

the now extinct East African Marine Fisheries Re~earch Organization (EAMFRO) in the

sixties and by UNDP/FAO's Indian Ocean Fisheries Survey and Development Programme

(INT/76/0l2) in the seventies (see Appendix 3) appeared at first sight to be

encouraging; however, the results could only be considered as very preliminary and

there were many important information gaps that needed to be filled, especially as

to the extent of the grounds and the catch rates that could be obtained with

medIum-sized commercial vessels. The FAO/rOp survey vessels that had operated in

the area had used fishing gear of considerably larger size than would be likely

to be used in the commercial flepts. so that commercial catch rates could not be

estimated frolu these research data. The survey described in this project terminal

report was planned to provide detailed and reliable data on the demersal resources

in the waters outside the reef area, to be used eventually for a preinvestment

study for development of an offshore (trawl) fishery.
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1.2 OUTLINE OF OFFIClAL ARRANGEMENTS'
Project feasibility studies started in the early seventies and FAO experts

visited Kenya on several occasions, studied previous survey findings and drafted

a project proposal. An Advance Authorization document was signed on behalf of

UNDP on 27 July 1978, enabling FAO to initiate the recruitment of the project's

masterfisherman and marine engineer and to start the preparation of the vessel

designated for the project. During the preparatory phase, the necessary fishing

gear_was ordered and delivered on board the vessel in Italy; the vessel arrive9

at its duty station, Mombasa, in December 1978.

In the middle of January 1979, the full project document was signed by the

Government, UNDP and FAO. In this document the Kenya Ministry of Tourism and

Wildlife, Fisheries Department, Coast Province, was nominated as the Government

Cooperating Agency. The project's duration was scheduled for one year and eight

months, i.e., through April 1980.

In May 1980, a Project Revision (C) was prepared for the extension of the

project until 30 June 1980, but subsequently, in order to enable implementation

of the detailed objectives of the original project and to allow a revised survey

programmed to be completed, a second major Project Revision (D) was signed in

October 1980, providing for an extension of the work programme and inputs up to

the end of August 1981.

In May 1981, the mandatory project budget revision (E) showed a total UNDP

input of US$ 1 365 855 against the unrevised budget covering government

contribution of Sh. 1 009 080 (approximately US$ 100 000) 1/.
During the project's field operations, which started in January 1979, the

project was assisted ashore by local office staff and counterparts, and at sea

by scientists, technicians of the Kenya Marine and Fisheries Research Institute

(KMFRI), ~s well as by trainees of the Fisheries Department (see AppendiX 1).

Offices and gear store were kindly provided by the KMFRI while the vessel used

the facilities of the Kenya Fishing Industries Ltd. On 1 October 1981, the

project's offices were transferred to the site of the Fisheries Department, also

in Mombas~.

The project's survey activities using the R/V Ujuzi ended in June 1981; the

analysis and presentation of the survey data in a series of technical reports

continued until February 1982. Based on a plan prepared in May 1981, the

project initiated a frame survey combined with an aerial survey in November in

order to set up a more accurate long-term mechanism for the collection of

11 US$ 1.00 = Sh. 10.0 approximately (1981).



3

statistical data on the artisanal inshore fishery. This activity, although

followed up in July 1982, had then to be suspended due to the restrictions on

UNDP funding for 1982, and it was not possible to make any further commitments

for maintaining periodic monitoring and analysis of the statistical data

collection systems through the national project, but it was hoped that periodic

advice and assistance in this matter might be provided in 1983 through the

regional UNDP!FAO project RAF!79!065 for Fisheries Development and Management

in the Southwest Indian Ocean.

1.3 OBJECTIVES OF THE PROJECT

The project's primary deveiopment objective was to enable 'the Government

to take a decision on whether or not to develop offshore trawling fisheries in

Kenya and. in the event that the decision was positive, to leave the Fisheries

Department in a position to devise its own management strategy, by training of

local scientists in methods of resources appraisal and of fishermen in the

techniques of various offshore fishing methods.

In summary the immediate objectives were:

- To inform the Fisheries Department about the distribution, constitution,

magnitude and management of the fishery resources in the offshore

waters.

- To advise the fishing industry through the Fisheries Department about

the various local fishing conditions and most suitable types of gear for

use on different grounds.

- To train local scientists in resources appraisal methods and in presenting

the results to the Government and the industry.

- To train local fishing vessel officers and crews in appropriate technique.

for offshore fishing along the Kenya coast.

Since during 1979/80 the trawling survey had indicated the limitations of

the offshore waters both with regard to their resources and opportu~ities for

exploitat~on. in the major project revision document of October 1980 the

following immediate objective was added:

- To advise the Kenya Fisheries Department and the kenya Marine and

Fisheries Research Institute. upon request. regarding the biological

research, exploitation and management aspects of the inshore waters

worked by small mechanized craft.
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2. RESULTS AND CONCLUSIONS

2.1 DESCRIPTION OF THE AREA SURVEYED

The Kenyan waters can be considered to consist of three major areas (see

Chart 1), which from north to south are:

the North Kenya Bank

- off Malindi/Ungama Bay (including Malindi Bank)

- from Malindi Bank to Pemba Island.

The North Kenya Bank

This is club-shaped, composed of shallow cor.al banks, extending from

approximately 010 40'S to 03 0 OD'S. Its boundary, the 100 fathom depth

contour, widens from 4 nautical miles off the coast in the north to

approximately 35 nautical miles in the south. The bottom, variable and

classified as even and uneven to rough, consists mainly of coral and is partly'

covered with large sponges. The non-trawlable areas are mainly concent,rated on'

the edge of the bank, especially in the northern tip. The combination of difficultr

bottom and strong currents makes trawling hazardous.

Area·off ~linda/Ungama Bay (including Malindi Bank)

This consists of a rather narrow strip between the 10 and 100 fathom

depth contours, the southern part of which is influenced by the outflow of the

Sabaki river. The bottom is mainly sandy with some hard spots. The area

beyond the 100 fathom line has a generally muddy bottom with several non

trawl_ble spots off Ungama Bay. The Malindi Bank is, like the North Kenya

Bank, a shallow coral bank with, in the southeastern part, several irregular

extensions into the deeper waters. Due to the difficult bottom and sea

conditions, the Malindi Bank has not been trawled.

MaUndi Bank to Pemba Island

This area is characterized by a steep gradient with the 100 and 200

fathom contours respectively only 2-3 and 10-20 nautical miles offshore. The

coast is protected by a nearly continuous narrow coral barrier and the bottom

consists of sand and mud, dotted with various hard remains, probably coral.

Most of this area between 20-200 fathoms and a large part of the deeper waters

were not trawlable.

2.2 CLnfATOLOGICAL AND 'HYDROGRAPRICALCONDITIONS

The climate of the Kenyan coastal region is marked by two monsoon seasonl:il,
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the southeast monsoon (March-October) and the northeast monsoon (November

February), with transitional periods in between. During the S.E. monsoon

the ~ind is south-southeasterly with force 4-5 Beaufort. Its beginning is

marked by the "long rains" period (March-May) and the temperature slowly
}

decreases to a minimum of 25·C in September.

In the N.E. monsoon period, the wind blows from the northeast with

usually less force than in the S.E. monsoon. In October-November the "short

rains" fall,-and thereafter the air temperature increases.

The hydrographical conditions of the coastal waters are dominated by the

superficial East African coastal current (EACC) which flows constantly

northward and covers the entire Kenyan coastal area virtually throughout the

whole year. However, its pattern changes seasonally: during the S.E. monsoon

-, the, wind reinforces the EACC and the current velocity increases up to 5 knots.

At the same time, the depth of the surface current layer also increases due to

.~he decreasing surfac~ water temperature, resulting in a more homogeneous water

mass.

During the N.E. monsoon, the wind opposes the EACC which reduces the speed

of the surface cur~ent and decreases its depth. The EACC layer becomes

discontinuous due to the heating up of the surface waters and to reduced mixing

~y the ~i?d. In the northernmost sector of the Kenya coast a southern flowing

surface current, the Somali current, replaces the EACC and can reach as far

south as Malindi towards the end of the N.E. monsoon. Underfteatnboth surface

currents (EACC and Somali) the Arabian seawater current flows in a southerly

direction with a speed of one knot.

Very close inshore only the EACC occurs, and there it is strongly

influenced by the outflows of the big rivers (Sabaki and Tana) as well as the

tidal movements out of bays and creeks.

2.3 RECAPITULATION OF PROJECT ACTIVITIES

To implement the primary objective of the project, its research vessel

.Yjuzi (see Appendix 2) made 41 survey trips and spent 280 days at sea, at more

or less regular intervals, d~ring its 2~5-year period of operations (see Table 1).

Spread over the entire Kenya offshore waters, 421 trawl haul'S (see Table 2)

were made on trawlable grounds, and in additio?',72 line-fishing stations
on rough grounds and 33 beam-trawl stations in deep waters were carried out.

During the course of survey work in 1979 it became clear that the vessel

could not trawl effectively down to the depth of 800 metres (400 fathoms). as

scheduled in the project document. This was due to the extremely strong
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currents which, reinforced by t~e monsoons, proved too much for the capacity

of the vessel. The trawling survey had to be limited to a maximum depth of

400 m (200 fathoms). This limitation was discussed with the Fisheries Department

(the government cooperating agency) and according to their wish it was

decided to consider replacement of the R/V Ujuzi and to provide the assistance

of a vessel capable of surveying the greater depths as previously agreed upon.

Local solutions such as the availability of the Kenyan M/V Kusi (loa 40 m, l4PO hP)1

were investigated. However, since the budget available to the project did

not allow the charter of a bigger but more expensive FAO pool vessel available

at the time, and since local efforts were not successful, FAO headquarters

arranged for short-term assistance from the R/V Dr. Fridtjof Nansen, engaged in

the global UNDP/FAO project GLO/79/0ll, Assessment of the World's Renewable

Marine Resources. At the same time it was decided that the survey activities

of the R/V Ujuzi in 1981 would have to be restricted to the shallower inshore

waters with extension into a few particular areas in deeper waters. This

decision also took into account the strong indications from the occasional

effective trawl hauls in deep water so far obtained that there were only very

limited resources in the deepest waters.

Since the difficult trawling conditions and particularly variable

currents precluded the preparation of a detailed trawl sampling plan, hauls had

to be taken whenever and wherever possible and could not be made at

predetermined locations. After initial attempts to cover the whole area, trawl

sampling had to be limited to a few trawlable grounds, which were fished

intensively. Therefore a post-stratification system was applied in order to

calculate as accurately as possible the standing biomass of demersal species.

Observations on the direction and strength of the surface currents were

systematically recorded.

In order to find the most suitable fishing gear for the difficult grounds

to be surveyed, several types of trawl gear and also snapper reels were tested.

The high-opening fish-cum-shrimp (HOFS) trawl was specially designed for the

project and turned out to be the most efficient gear. ,Other trawls used were

an Engel Balloon trawl, a Norwegian lobster trawl and a North Sea beam trawl.

The designsof these trawls are presented in work report No.3.

Snapper reels, also described 'in work report No.3, were used on the non

trawlable grounds, mainly the North Kenya and Malindi Banks. In addition, the

results of handlining by crew members were also recorded. Line fishing results

are presented in work report No.6.

In December 1980, the R/V'Dr. FridtjofNansen carried out a systematic

exploratory trawl survey, particularly in the deep waters, and simultaneously
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effected an acoustic survey. The tra~l hauls to be made by this much larger

vessel were carefully pl~nned along a parallel grid pattern, under the

assumption that the greater po~er of the vessel and the optimal sea and

weather conditions in December would allow their execution at most stations.
;t·'j

Ro~ever, this ~as nttthe case, and many planned stations remained unfished

due to very rough bottom conditions and/or very strong currents. At a number

'of stations near Malindi, comparative fishing was carried out with the R/V

Ujuzi_to obtain an impression of the ratio of catch-rates of the two vessels •.

During the seagoing activities of the R/V Ujuzi, the oth,er immediate

objectives such as training of scientists, local fishermen, crew and government

trainees, and the exchange of fishing experiences with the local commercial

fleet were also carried out. The training of local fishermen was extended

ashore for instruction in net assembly and repair, whilst advice was also

given to the fishing sear sections of both the Fisheries Department and KMFRI.

During the last year of the project, consultants initiated a survey in close
collaboration with the Fisheries Department to design 'and set up a better

system of collecting basic statistical data on the artisanal inshore fishery

(work reports Nos. 9 and 11). A review of the marine fishery statistics was

initiated in May 1981. Information was obtained from the field recorders of

the Catch Assessment Survey, and a programme was set up to collect better data
.. .

through (1) an aerial survey and (2) a detailed survey of artisanal and

commercial fisheries. The aerial survey was carried aut in November 1981 under

the supervision of an FAO consultant, and the same consultant returned in June

1982 to assess the progress of the survey carried out by the field recorders

and to introduce logbooks to the commercial fisheries.

During the project . other activities, such as the collection and

preservation of marine species for immediate studies and for a permanent

reference collection, were undertaken. Publications and books for these studies

were purchased and were gradually handed over to the library of KMFRI.

2.4 MAJOR PROBLEMS ENCOUNTERED

Beside the qifficulties encountered in the administrative arrangements for

the recruitment by FAO of the local crew, and the local supply of ice and

general shore facilities, the major problems in the fulfillment of the project

survey were the sea and weather conditions under which the survey vessel was to

operate. The strong currents seasonally reinforced by the monsoon winds with

speeds up to five knots limited the execution of the survey work by the R/V

Ujuzi and also by the much larger R/V'Dr. 'Pridtjof'Nansen. These severe



8

conditions had also been observed during previous research surveys and were

frequently mentioned by the present commercial trawler fleet.

2.5 PROJECT RESULTS

The survey data, analysed, studied and compared with previous surveys,

have been presented in the project's working paper series, particularly No.8:

The S~ock Asaessment of the Kenya Demersal Offshore Resources Surveyed

in the Period 1979-81 (see Appendix 4).

2.5.1 The trawl surveys

The data were elaborated on the basis of a three-level stratification,

which provided a number of small homogeneous areas with regard to species

composition and environmental conditions, as well as season and density of

sampling.

The beam trawl data were not incorporated in the biomass calculations

for the following reasons: (1) the limited use of this gear; (2) its different

rigging; and (3) the very poor catch-rates as compared to other gears. The

result~ from the other three traWl nets were compared and conversion factors

established. The balloon trawl catches were much lower than those with the

high-opening fish-cum-shrimp trawl (HOFS) and the lobster trawl, therefore

catches of this gear were also disregarded in the analyses. A conversion

factor was also established for the trawl gear used by the R/V Dr. Fridtjof

Nansen.

The efficiency of the HOFS trawl was assumed to have been 100%, which

may, in some cases, have led to an underestimate of the standing biomass.

Biomass estimates were made on the basis of the area swept by the trawl

in each haul, and the extent of the traw1ab1e grounds in the stratum. A

figure for the potential yield was obtained based on the formula MSY • 0.5

B .M, where MSY is the maximum sustainable yield, B is the biomass" in an areao 0

where no ~ishing takes place (virgin biomass) and M is the instantaneous rate

of natural mortality. Since very little fishing had taken place in the

surveyed areas, the biomass was considered to be virgin. The value of M

depends on the species and the ~ormu1a was therefore applied by species groups,

each with an M value estimated on the basis of biological characteristics.

A summary of the results of the estimates of biomass and potential yield

by main areas and for seven species groups, classified according to economic

value, is given in Table 3.



9

2.5.1.1 Resources of the North Kenya Bank

Based on the trawling capacities of the R/V Ujuzi. the trawlable grounds

in this area comprised approximately 80% of the'·total. The biomass consisted

mainly of the categories sharks and rays. big commercial fish (mainly snappers

and grunters) and, seasonally. dense schools of swimming crabs (not a demersal

species) were also observed. Since the natural mortality rate of snappers.

etc., is low. the potential yield of this resource is only a fraction of the

biomass (see Table 3). The total biomass density was only 9.8 t/n.mi2 (28.5

kg/ha), which is low. The potential yield. excluding non-~ommercial small fish
2 '

and the swimming crabs, is only just over 1 t/n.mi or 3 kg/ha (Table 3).

Trawling on the bank was hazardous and specially mounted gear was needed.

In addition, the catch was often damaged and spOilt for human consumption

because of the large number of spiculae (spines) from the huge sponges, which

together with coral material formed a substantial by-catch.

The bank is at present only exploited by artisanal fishermen, in dhows.

using hook and line and set nets on the western side near the coast. No large

scale commercial fishing takes place.

2.5.1.2 Resources off Malindi - Ungama Bay

The many small strata of this area can be grouped into two major sub

areas of water respectively shallower and deeper than 100 fathoms.

a. Shallow water. less than 100 fathoms

This small area of 161 n.mi2 had the highest biomass density - 22 t/n.mi2

(64.1 kg/ha) - and the highest potential yield per unit area of 3.5 t/n.mi2 or

10.3 kg/ha (Table 3). mainly consisting of less valuable. fish species.

The narrow strip off Ungama Bay. between 20 and 100 fathoms, had a high

concentration of sharks and rays. The bottom is steep and trawling was

difficult. The shallow area. a little farther southward off Malindi. forms

one of the principal trawling grounds of Kenya. Close to the coast and near

the estuary of the Sabaki river the commercial fleet is trawling for Penaeid

shrimp (jumbo shrimp). In the deeper waters surveyed by the R/V Ujuzi. small

fish formed the bulk of the catch. mixed with some shrimp and bigger fish.

b. Water deeper than 100 fathoms

This zone includes an area of 66 n.mi2 around a depth of 250 m, which

contained a dense population of deep-sea lobster, mainly of the species Puerulus

angulatus, and small deep-sea shrimp (Heterocarpuswoodmasoni). The limited

lobster grounds. with densities of 5 t/n.mi2 during the S.E. monsoon. had

already been observed with the R/V'ProfessorMesy~~in 1978 ~nd were

studied in great detail by the project.
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On the recommendation of the project, a large commercial trawler (loa

60 m; 1 600 hp) investigated the commercial feasibility of exploiting this

resource, but after one month of fishing trials, the vessel abandoned the area

due to low catches and problems of marketing the-deep-sea crustacea. The deep

sea shrimp resources had also been noted during a previous survey (T.S. Umitaka

Maru, 1969) and were commercially fished in 1978 and 1979 by the trawler Kusi

(loa 40 m; 1 400 hp), but not with profitable results.

-The total biomass of the deep area of 979 n.mi2 was reasonably high but

consisted mainly of small non-commercial fish and sharks and rays. The

potential yield of commercial species is only 2.0 t/n.mi2 or about 6 kg/ha

(Table 3).

The potential yield of crustaceans is approximately 1 000 t, but commercial

harvesting has proved to be difficult.

2.5.1.3 Resources of Ma1indi Bank - Pemba Island

The area contains a long narrow strip of trawlable grounds mainly in deep

water and near Pemba island. The total biomass of 9 600 t consisted mainly of

small non-commercial deep-sea species. The biomass density of commercial

species was found to be only 7.7 t/n.mi2 , with a potential yield of only 0.6

t/n.mi2 ot less than 2 kg/ha. Off Pemba island, ar~und the 200 fathom depth

line, a small concentration of deep-sea shrimp was found. However, the area is

too small and the currents too unpredictable to warrant commercial exploitation.

2.5.2 The acoustic survey

The acoustic survey largely confirmed the low densities of demersal fish

and the difficult trawling conditions off Kenya. The survey carried out with

the R/V Dr. Fr~dtjof Nansen from 8 to 19 December 1980 indicated an average

density of fish, including demersal and pelagic species, of 4 to 5 t/n.mi2 over
2a total area of 5 400 n.mi , mainly covering deep offshore waters, extending

farther eastward into less productive areas than those covered by the R/V

Ujuzi.

The abundance as measured by the R/V Dr. Fridtjof Nansen was found to be

five to more than ten times lower than in similar areas off Burma and Sri Lanka

sur~eyed by the same vessel (Nakken, 1981).

2.5.3 Reel surveys

The snapper reels were mainly used on

northeast monsoon at depths do:Yn to 75 m.

the North Kenya Bank during the

The average catch expressed per reel

per hour varied from 2.3 to 6.4 kg on the North Kenya Bank, against less than
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1 kg/reel/hour in other areas. Catches consisted mainly of snappers. groupers

and scavengers. all valuable commercial species. Details on this survey were

presented in work report No.6. Tarbit (1975) estimated a biomass of .

approximately 6 000 t in this area. which would give a potential yield of

roughly 600 t.

2.5.4 Biological observations

_During the surveys. data were collected of fish and crustacean species.

Crustaceans were identified by Prof. Dr. L.K. Ho1thuis in Leiden. while fish

i'ispecies collected by the R/V Dr. Fridtjof Nansen were named by various

specialists connected with the preparation of fish identification sheets for

the Western Indian Ocean.

The catches from the deeper waters yielded several new species records,

among others of the scad Decapterus kurroides. reported for the first time

from the Western Indian Ocean (Heemstra. 1981).

The biological data collected are reported in work report No.5. except

those on the fish species Pomadasys opercularis and Drepane punctata and deep

sea lobster. which formed the subject of more detailed studies reported in work

report No.7.

2.5.5 Statistical studies

The results of the statistical studies set up during the project are not

yet known. except those of the aerial survey. For the survey the coast was

classified into four major strata and 16 sub-strata as follows:

Lamu District with 4 sub-strata

Ma1indi District with 8 sub-strata

Mombasa District with 2 sub-strata

Kwale District with 2 sub-strata

The results of the first enquiry on commercial fisheries in June 1981

indicated the presence of 9 trawlers, 2 tuna longliners and 1 fish carrier,

belonging to three companies operating from Mombasa. The reporting of catch

data of this fleet was poor: only about 50% of the necessary data were being

collected, leading t.o an under-reporting of the catches. The biases in the

artisanal fisheries data were g~nerally large and of different types. The need

for a complete revision of the statistical system was clear.

Commercial companies declared their willingness to cooperate on a trial

basis with the introduction of a logbook system.

The aerial survey in November 1981 provided data on the distribution of

fishing vessels as well as on the location'and number of fishing villages.
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These data were used to design a more efficient statistical survey system for

the artisanal fisheries. In Table 4, the number of canoes and dhows is given

per stratum, indicating a major concentration in the southern area. The total

number of fishing craft observed was about 130 units higher than indicated in

the statistics of 1979. None of these craft was observed outsida the reef

area. Detailed results are presented in work report No. 10.

In July 1982 a third FAO consultant mission was undertaken, to review

and analyse the field data being collected by Kenyan staff under the Area Frame"

Survey, and propose improvements in the current catch assessment survey.

However, the data provided were incomplete and this activity is still

proceeding.

2.5.6 Discussion of the resources situation

The detailed results obtained over a period of two and a half years of

project surveys confirm the poverty of deep-sea resources in Kenyan offshore

waters and the dif;icult sea conditions for trawl fishing.

The biomass of commercially valuable species is low; in particular, the

potential yi.e1d per unit area, an important parameter in the assessment of the

feasibility of a fishery, is extremely low. The total potential yield of

~ommerc~a~ deme~sal fish and shrimp species in the largely unexploited offshore

areas amounts to about 4 000 t, of which more than 30% consists of deep-sea

lobster and small shrimp only found in a limited area at about 250 m depth

east of Ma1indi. Only this ground would seem to provide resource conditions

that warrant a commercial exploitation. However, the trials undertaken by large

commercial vessels and the difficulties encountered by the R/V Ujuzi indicate

that year-round exploitation would not be possible. A similar resource off

Somalia is also only exploitable, even by large vessels, during about six

months each year.

The standing stock of large commercial fishes on the North Kenya Bank is

reasonably high, but the presence of large sponges prevents clean marketable

catches being obtained by bottom-trawls; the proposed solution to harvest this

resource is to use hooks and lines on traps fished by relatively small vessels.

The catch rates obtained with the snapper reels were low when compared with

areas in the Red Sea and Caribbean, but the number of trials undertaken was too

small to warrant definite conclusions. Also for this kind of fishery, the

weather and sea conditions are favourable only during part of the year. The

longevity and slow growth of the target species on these grounds means that

only a small part of the standing stock can be ha~ested annually on a sustained

basis. Catch rates by hook and line cannot easily be converted into biomass
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estimates; the figure by Tarbit (1975) of 11 000 t biomass on all the rough

grounds of Kenya should therefore be considered only as a first indication.

Only 10% or 1 100 t would be harvestab1e each year, of which 600 t on the

North Kenya Bank.

The acoustic survey did not reveal any significant pelagic resources,

e~cept for a few schools of Decapterus near Malindi. Subsequent acoustic

surveys may confirm this.
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3. CONCLUSIONS AND RECOMMENDATIONS

From the results of the project's surveys presented in summary above, it

is concluded that there is little opportunity to increase the marine fish

landi~gs through large-scale exploitation of offshore demersal fish stocks.

The stocks of commercially interesting species are neither large nor

sufficiently dense to cover the costs of bottom trawling operations, given the

relatively large and powerful vessels needed to work the difficult grounds.

However, the small, deep-sea lobster grounds could be visited seasonally as a

side activity of a trawler normally operating in the Penaeid shrimp fishery

using modified gear such as the lobster trawl and, in particular, the high

opening shrimp-cum-fish trawl.

The exploitat~on of the large fish on the North Kenyan Bank would also be

possible during pa~t of the year using hook and line or similar techniques.

The operation of a fleet of small artisanal vessels supported by a mother ship

would be one of the possibilities.

The inshore fisheries will remain the principal fishery for demersal fish. ~

and shrimp; thus further work should be concentrated on the management and

possible further development of these fisheries. The first statistical surveys

indicate that the data collection system needs to be strengthened and improved

so as to fOl~ an adequate basis for management and development. Also in certain

inshore areas improvements in fishing methods and general working conditions

for fishermen would be possible. However, as the project was geared towards

investigating the offshore resources, it did not collect ~ufficient material

to provide any specific recommendations on this aspect.

The operations of the various research ~essels have provided many

scientists of the Fisheries Department,KMFRI and the University of Nairobi

with data and material for a number of studies. In the absence of further

material from the offshore areas, scientists should be encouraged to continue

their studies based on the existing inshore fisheries. Such studies might

include assessment of stocks in exploited and non-exploited (marine park) areas

to determine the effect of fishing on reef co~unities. Regular biological

sampling programmes shoula be set up to accompany the improved statistical data

collection and to provide t\ssential data needed for management of the inshore

fisheries so as tQ produce the maximum possible sustained yield.

Finally, it is noted that Kenya is promulgating a new Fisheries Act which
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includes provision for adequate protection and management of the marine fish

resources. It will be important that all three government institutions

concerned with planned and ongoing inshore marine fisheries development

activities (the Fisheries Department, Coast Province, the Kenya Marine and

Fisheries Research Institute, and the Kenya Fishing Industries Ltd.) should

have an adequate opportunity to collaborate closely on technical and policy

matters concerning fishery development.



Table 1

RECORD OF THE R/V UJUZI SURVEYS IN 1979, 1980 AND 1981 - KENYA

1979 1980 1981
Number Number Number

Month Cruise of sea Cruise of sea Cruise of sea
No. Dates days No. Dates , days No. Dates days

January 8014 24-29 6 8131 20-29 10

February 7901 22-26 5 8015 7-15 9 8132 12-16 5
I

8016 21-29 8 8133 20-27 8

March 7902 A 8-9 2 8017 7-12 6 8134 9-12 4

7902 B 12-18 7 8018 20-28 9 8135 19-27 9

7903 A 27-28 2

:,.p=l1 7903 B ' 3-10 8 8019 10-17 8 8136 3-10 8.'
7904' 23-30 8 8020 25-30 6

May 7905 19-28 10 8021 8-10 3 8137 8-13 6

8138 22-29 8

June 8139 8-12 5

July 7906 20-27 8 8022 24-31 8

August 1907 8-18 11 8023 6-12 7

7908 28-31 4 8024 20-29 10

Sep:.:ernber 7909 7-14 8 8025 5-9 5

7910 2'6-29 4

October 7911 8-11 4 8026 1-9 9

8027 22-(25) 9
-31

November 7912 12-(15) 8 8028 6-14 9
-21

8029 27-30 4

December 7913 3-6 4 (8029) 1-3 3

8030 15-19 5 .
TtvrA1', ". , " .. "'", ... _- "" .. .1 ~, 1 .. L

'0 ..._ ..~_
L""



Table 2

R/V UJUZI: HONTHLY NUMBER OF HAULS PER AREA AND YEAR FOR THE PERIOD 1979-81
(The 33 beam trawl· drags in 1981 excluded)

Month
NORTH KENYA BANI< OFF UNGAMA BAY/MALINDI MALINDI BANI< - PEMBA ISLAND

1979 1980 1981 TOTAL 1979 1980 1981 TOTAL 1979 1980 1981 TOTAL,

JANUARY - - 9 9 - 15 8 23 - - - -
FEBRUARY - 2 10 12 6 13 19 38 - - 1 1

MARCH - 5 - 5 1 24 6 31 14 - 3 17
, 8(2)APRIL 5 - 13 15 29 7 51 - - - -

MAY 4 - - 4 5 - 2 7 4 8(3) (5) 11

JUNE - - - - - - 5 5 - - - -
JULY - - - - - - - 14 11 25

AUGUST - - - - 25 21 (4) 52 - - -
SEPTEMBER 2 - 2 6 6 12 5 - 5

OCTOBER - - - 6 22 28 - 1 1

NOVEl-lBER - - - 12 22 34 3 - 3

DECEMBER - - - 7 19 26 - - -

TOTAL 11 1 27 45 83 117 41 301 40 20 9 69 = 421

PERCENTAGE 10.5 13.0 16.5= 100i.
•

( ) INSHORE



Table 3

BIOMASS AND ANNUAL POTENTIAL YIELD BY AREA AND SPECIES GROUPS
OF DEMERSAL OFFSHORE RESOURCES ON TRAWLABLE GROUNDS, KENYA, 1982

Off Ma1indi ~nd Ungama Bay Ma1indi Bank
Shallower Deeper to Composition as

~cies groups North Kenya Bank than than Pemba Island Total Offshore % of
10':'"100 fath 100 fath 100 fath 20-400 fath Area potential yield

Biomass Potential Biomass Potential Biomass Potential Biomass Potential Biomass Potential with without
Yield Yield ,Yield Yield Yield D and F D and F-

Sharks and rays 1 285 161 1 626 203 2 732 341 1 528 191 7171 896 10.0 21.9
Big co~ercia1 fish 3 891 517 1 053 175 666 117 676 115 6 286 924 10.3 22.6
Small commercial fish 48 14 560 168 348 104 97 29 1 053 315 3.5 7.7
Small non-commercial fish 470 141 279 83 5 718 1 615 6 687 2 006 13 154 3 845 43.0 -
Lobster, shrimp - - 9 11 1 833 1 033 343 218 2 185 1 262 14.1 30.9
Swimming crabs 1 333 1 000 - - - - - - 1 333 1 000 11. 2 -
Cephalopods 102 77 16 13 533 400 268 201 919 691 7.7 16.9

L species 7 129 1 910 3 543 653 11 830 3 610 9 599 2 760 32 101 8 933 99.8 -
L groups expect D and F 5 326 769 3 264 570 6 112 1 995 2 912 754 17 614 4 088 - 100.0

2 726 161 979 1 247 3 113lw1able surface (n.mi )

:al b:t2m8SS dens.ity
9.8 22.0 12.1 7.7 10.3:/n.mi

tg/ha 28.5 64.1 35.2 22.4 30.0

:entia1 yield
Cexcep~ groups D and F)
:/n.mi 1.06 3.54 2.04 0.60 1.31
"g/ha 3.1 10.3 5.9 1.8 3.8

Sharks/rays

Big commercial fish
English names: snappers, grunters, groupers, emperors, sickle fish,

jack, mackerel, flasher
Swahili names: kukusi, pamamba, koko, tute,. tewa, kawa, chana,

ko1e kole, songoro, pawizi

C. Small commercial fish, for example:
English names: cava11a, silver bellies
Swahili names: ko1e ko1e, chaa

D. Small non-commercial fish: mainly deepsea species

G. Cephalopods: sq':!Jd,' cU~11e~ish, Sepia, Lo1igo
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Table 4

NUMBER AND DENSITY OF FISHING CRAFT OBSERVED DURING AN
AERIAL SURVEY ALONG THE KENYA COAST, 21-23 NOVEMBER 1981

:" Number off No. of Canoes/lan No. of dhows Dhows/lanStratum canoes fishing
t' observed shoreline observed shoreline villagesI_~'\ -

, .,

1:-:' Lamu 303 0.72 225 '. 0.53 18
",'.

2' Ma1indi 321 1.51 85 0.40 13.~

;
."

".',
3;-;,: Mombasa 538 5.56 77 0.79 16

,
4. Kwa1e 674 4.56 107 0.73 18

TOTAL 1 836 2.09 494 0.56' 65
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Appendix 1

LIST OF PROJECT STAFF

Name

1. INTERNATIONAL

Project Experts

W.J. Scheffers
T. Gestsson
E. Thoroddsson
F. Mennes

Consultants

H. Ha11dorsson
C. Bazigos
F.' Poinsard
U II

R. Rawc1iffe
R. Coppola
" ."

Title

Fisheries Biologist/Team Leader
Captain/Masterfisherman
Marine Engineer
Fisheries Biologist/Associate Expert

Captain/Masterfisherman
Fishery Resources Officer (FAD HQ, Rome)
Resource Survey Analyst

" " "
Captain/Masterfisherman
Statistical Assistant (FAD HQ, Rome)

" """"

Arrived

1 Jan 79
1 Oct 78
1 Oct 78
1 Feb 81

18 Oct 79
20 May 81
23 May 81
1 Sep 81

25 May 81
16 Nov 81
10 Ju1 82

Departed

31 Oct 81
14 Jun 81
30 Jun 81
11 Mar 82

13 Jan 80
20 Jun 81
4 Ju1 81

30 Sep 81
25 Ju1 81

7 Dec 81
25 Ju1 82

R/V Ujuzi Crew Members: FAD Special Service Agreement Subscribers

C. Amo10
A. Aso1a
" "
I.K. Baungu
Y.A. Karim
E. Kimani
" "
H.K. Nganga
H. Duma
A. Shee
A. Shekue
fI fI

"
B.
G.

.J.
"
"

"
Swabihi
Thambura
Wambua

"
"

Second Officer
Cook
Chief Cook
Fisherman
Assistant Engineer
Engine Room Hand
Second Engineer
Assistant Engineer
Fisherman
Fisherman
Bosun
Second Officer
Bosun
Fisherman
Fisherman
Fisherman
Bosun
Assistant Bosun

1 Oct 80
1 Feb 79
1 Sep 79
1 Oct 80
1 Apr 80
1 Feb 79
1 Sep 79
1 Feb 79
1 Feb 79
1 Feb 19
1 Feb 79
1 Sep 79
1 Ju1 80
1 Feb 79
1 Feb 79
1 Feb 79
1 Sep 79
1 Ju1 80

30 Jun 81
31 Aug 79
30 Jun 81
30 Jun 81
30 Jun 81
31 Aug 79
30 Jun 81
31 Jan 80
30 Jun 80
30 Jun 81
31 Aug 79
30 Jun 80
30 Jun 81
30 Jun 81
30 Jun 80
31 Aug 79
30 Jun 80
30 Jun 81

Office Staff: SSA Subscribers

Mrs. D. Hope
Miss H. Miran

Secretary, part-time
Secretary

1 Feb 80
15 Nov 80

1 May 80
15 Feb 82



Name

2. NATIONAL
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Title Full!
Part
time

Assumed Duty

Government Employees

Counterparts

J. S. Mumba

F.T. De Souza

D.K. Kiago

C.M. Mbiti

Assistant Director of Fisheries,
Coast Province
Co-Director of the Project

Research Officer, Kenya Marine
and Fisheries Research Institute
(KMFRI) Counterpart Biologist

Supplies Officer/Storekeeper

Driver

-" f
Full- 1 January': 1979
time

I

Part- 1 AUgUs,t,',1.979!
time

Full- 1 February 197
time

1 May 1979

Participants (part-time) of KMFRI in the survey cruises

J.M. Kazungu
D. Munga
W.J. Mutagyera
M. Mutua
R.M. N?ioka
J. Ochieng
P. Ochumba
R. Ruwa
T.F. De Souza
E. Wakwabi
S. Nyambu
v. Oria~g

J. Achuku
R. Anam
J. Anyango
E. Kuya
F. Ndegwa
G. Osiemo

Physical Oceanographer
Chemical Oceanographer
Biologist
Physical Oceanographer
Biologist
Biologist
Biologist
Biologist
Biologist
Biologist
Laboratory Technologist
Gear Technician
Laboratory Technician
Laboratory Technician
Laboratory Technician
Laboratory Technician
Laboratory Technician
Laboratory Technician

Trainees (part-time) of the Fisheries Department. on board R/V Ujuzi

c.o. Amayo
W. Cbai
J.N. Njau
W.N. Omino
C. Orwa
K. Roland
G. Tbambura
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Appendix 2

LIST OF MAJOR ITEMS OF EQUIPMENT PROVIDED BY THE-PROJECT

Ordered and delivered in Rome

Arrived with R/V Ujuzi

Balance of this expendable equipment
handed over to Kenya Fisheries
Department July 1981

Remarks79:

79

L97'

Delivery

FISHING GEAR

Two high-opening bottom trawls Nov. 1979

Two balloon trawls Dec. 1978

'two set polyvalent doors Dec. 1978

One set flat oval otterboards Dec. 1978

One set V-type otterboards Dec. 1978

Four electric snapper reels Aug. 1979
"

One high-opening bottom trawl Oct. 1979

One beam trawl . Dec. 1980

One lobster trawl Mar. 1980
-

Three high-opening bottom trawls Jau. 1981

"
"

"
"

"
"

"
"

TRANSPORT

.One Dat~un pick~up May 1979 Stolen in February 1980

Returned to FAO Headquarters

May/Nov 1979

Apr. 1979

Nov. 1979

Dec. 1980

Dec. 1980

Dec. 1980

June 1979

" "

OFFICE EQUIPMENT

(Handed over to the Research Institute of the Fisheries Department after
31 October 1981)

Two cabinets, filing

One typewriter portable
"Olivetti"

One desk

One refrigerator "LEC"

One typewriter desk
"Olivetti"Linea 98

One camera "Minolta"



Radar and auto-pilot

one scientific sounder Simrad EK

one fishing sounder.Simrad EX

one sonar Simrad SK 3

both s~ientific sounder and sonar using wet recording paper

24

PROJECT RESEARCH VESSEL R/V UJUZI

Built: 1968

Class: Trawler/purse seiner

Length overall: 23.74 m

Gross registered tonnage: 120.67

Main engine: Caterpillar 380 hp

Auxiliaries: Two Perkins 50 hp

Accommodation: 16

Navigation equipment:

Acoustic equipment:



Anon-(1969)
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Appendix 3

ABSTRACTS OF BACKGROUND TECHNICAL PAPERS

Cruise report of the deep-sea surveys off North Kenya Coast,
January 1969, Umitaka Maru. Tokyo University of Fisheries,
Mimeo

The general subjects of the survey were:

- general oceanographical observations on 03°l5'S;

- continuous echosoundings for making a bathymetric chart;

- deep-sea trawling with beam and prawn trawls;

- investigation of the distribution of prawns related to depth.

Th~ extent of the survey was limited: the trawl stations were
all located on approximately ~3°l5'S, and the oceanographic
stations were located on 03°l5'S in Ungama Bay and one off
Ungama Bay.

Tarbit (1975) Some aspects of the demersal fisheries of the C.I.N.C.W.I.O.
_Region. Mimeo, 17 pp.

This article reviews some literature and tries to give
estimates of the resources from Yemen to Mozambique, including
many islands such as Madagascar, Seychelles, Oceanic banks,
etc. It deals in brief with the existing fisheries and the
results of some trawl surveys in the area and in more detail
with line-fishing, especially the description of the use of
short setlines. The results of these setline catches are
related to the substrata and depth.

An attempt is made to calculate the standing stock on rough
grounds with the results of the line-fishing.

Burczynski, J. (1976) Echo survey along the East African coast from Mombasa
to Laurenco Marques by R/V Professor Mesyatsev in
January/February 1975. FIRS/TRAM/1162 , 1-27 (restricted
distribution).

FAO/IOP (1979) Workshop on the fishery resources of the Western Indian Ocean,
south of the. Equator, Mahe t Seychelles, 23 October-4 November
1978. 101 pp.

A brief description is given of the methods used in evaluating
fishery resources, with particular reference to the problems met
in applying these methods to the Western Indian Ocean resources.

,Present information is not sufficient to apply methods based on
mortality and growth rates, nor (except for a few stocks), those
based on catch-and-effort ,statistics. Th~ assessment ~f most
resources in the region has at this stage to be base~ on the
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results of special resource surveys.

The summary results of using these methods to assess the resources
are presented, with particular emphasis on the interpretation of
the results of the survey by the chartered survey vessel
Professor Mesyatsev (the same survey as in Birkett, 1979). L~me

of the stocks in the region appear to be heavily exploited, but
there are opportunities for increasing catches from other stocks,
especially of small pelagic fishes.

~irkett, L. (1979), Western Indian Ocean Fishery Resources Survey. Report on
the cruises of R/V Professor Mesyatsev, December 1975
June 1976/Ju1y 1977-December 1977. Tech. Rep. Indian
Ocean programme, (26): 97 pp.

This report summarizes findings and provisional analyses of
the.~ata accumulated during the survey of the R/V Professor
Metsyatsev (overall length 82.5 m; two electric diesel engines
of 1 160 hp each). The survey took place in 1975, 1976 and
1977 and covered the coastal waters of eastern Africa, from
Kenya ~o 27 0 south, excluding Somalia and Madagascar, including
the oceanic banks of the Seyche11es-Mauritiusr Ridge.

Two types of bottom trawls and acoustic equipment have been
used; furthermore, plankton samples have been taken and
environmental parameters were measured.

The results are presented in tabular form, supplemented by
distribution/density maps and give mean catch rates per area,
estimates of standing stock and potential yield.

VNIRO (1978), -Western Indian Ocean Fisheries Resources Survey,FAO/UNDP/USSR
cooperative project. Scientific results of the cruises of
R/V Professor Mesyatsev, December 1975-June 1976/Ju1y 1977
December 1977. Development report. Indian Ocean Programme,
(46): 133 pp.

(The same survey as in Birkett, 1979). The report gives,
apart from the results of the trawl surveys and acoustic
surveys, information concerning hydrological conditions in the
Indian Ocean (salinity, temperature, oxygen, silicon, etc.)
and the results of the plankton survey (distribution maps).
Ichthyological investigations and investigations of
commercially important invertebrates are added.

de Boer, E.J. and
J. Hoogenraad (1979)

Report of the findings of Dutch organizations and
experts involved in the deep-sea fishery project.
Kenya. The M/V Kusi operations 1978-79. IJmuiden,
23 October 1979,-S]Pp, mimeo.

The report gives in brief the history of the Kusi (overall
length 40.5 ni, 1 400 hp >.. The ship, ordered 1:>)1 the Kenyan
Government in 1976, tried to fish off Kenya on a commercial
bASis for more than one year (1978/79). However, this was far
from profitable, despite the assistance of a foreign "skeleton
c'rew" (captain, mate, first engine.er and team le.aderI shore
baaed engineer). The reasons for this failure are discussed
and some po&sibilities for further use of the Kusi are
mentioned (surveyor inspection vessel).
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Appendix ~

BIBLIOGRAPHY OF FIELD DOCUMENTS PREPARED DURING THE PROJECT

W~k Report Series

12, 3 Anon. (1981), Survey activities in 1979, 1980, 1981, respectively,
UNDP!FAO KEN!74!023 (July 1981)

4 Anon: (1981), Surface current movements of Kenya offshore waters
observed during the survey period 1979-81. UNDP!FAO
KEN/74!023, "Offshore Trawling Survey" (Oct. 1981)

5 Anon. (1981), Biological observations and analyses during the period
1979-81. UNDP!FAO KEN!74!023, "Offshore Trawling
Survey" (Oct. 1981)

6 Anon. (1981), Line fishing during the survey period 1979-81 UNDP!FAO
KEN/74!023, llOffshore Trawling Survey" (Nov. 1981)

7 Anon. (1981), Biological data, analyses and records of Pomadasys
opercu1aris, Erepane punctata and lobster. UNDP!FAO
F::EN!74!023, "Offshore Tra~ling Survey" (Dec. 1981).

8 Anon. (1981), The stock assessment of the Kenya demersal offshore
resources surveyed iu the period 1979, 1980-81. UNDP!
FAD KEN!74!023, "Offshore Trawling Sprvey" (Jan. 1982)

9 Bazigos, G. (1981), Appraisal and revision of the Kenyan Marine
Fisheries statistical system. UNDP!FAO KEN!74!023,
"Offshore Trawling Survey" (July 1981)

10 Coppola, S.R. (1982), Aerial frame survey along the coast of Kenya
(artisana1 sector), 21-23 November 1981. UNDP!FAO
F::EN/74!023, "Offshore Trawling Survey" (Feb. 1982)

11 Coppola, S.R. (1982), Analysis of the Frame Survey data and review
of the current Catch Assessment Survey. UNDO!FAO
KEN!74!023 (August 1982)

UNDP Project Progress Reports September 1978-December 1980
January 1981 - August 1~81

Cruise Reports 1979:
1980:
1981:

Numbers
"
n

1-13
22-26
31-39

Miscellaneous Reports

Nakken, o. (1981) Report on cruise with R/V Dr. Fridtjof Nansen off
Kenya, 8-19 December 1980. Institute of Marine
Researcn, Bergen, Norway (June 1981)

Heemstra, P.C. (1981) lteport of "Taxonomic Consultant", FAO Fisheries
Survey off Kenya: December 8-18, 1980

Poinsard, F. (1981)' Report on a mission'to Mombasa, Kenya, for resources
survey analysis.' UNDP!FAO KEN!74!023, "Offshore
Trawling Survey"

Scheffers, W.J. and T. Gestsson (1981), Report on a mission to Lake
Victoria, UNDP!F.A.O Jt:EN/74/023 "0ffshore Trawling
Survey"
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KENYAN OFFSHORE WATERS MAIN AREAS
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