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   PREFACE

The Research for the Management of the Fisheries on Lake
Tanganyika project (Lake Tanganyika Research) became fully
operational in January 1992.  It is executed by the Food
and Agriculture Organization of the United Nations (FAO)
and funded by the Finnish International Development Agency
(FINNIDA) and the Arab Gulf Programme for United Nations
Development Organizations (AGFUND).

This project aims at the determination of the biological
basis for fish production on Lake Tanganyika, in order to
permit the formulation of a coherent lake-wide fisheries
management policy for the four riparian States (Burundi,
Tanzania, Zaïre and Zambia).

Particular attention will be also given to the
reinforcement of the skills and physical facilities of the
fisheries research units in all four beneficiary countries
as well as to the buildup of effective coordination
mechanisms to ensure full collaboration between the
Governments concerned.

    Prof. O.V. LINDQVIST      Dr. George HANEK
Project Scientific Coordinator     Project Coordinator

LAKE TANGANYIKA RESEARCH
FAO

B.P. 1250
BUJUMBURA
BURUNDI

Telex: FOODAGRI BDI 5092 Tel.: (257) 229760

Fax.: (257) 229761
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   GCP/RAF/271/FIN PUBLICATIONS   

Publications of the project are issued in two series:

* a series of technical documents (GCP/RAF/271/FIN-TD)
related to meetings, missions and research organized by the
project; and

* a series of manuals and field guides (GCP/RAF/271/FIN-
FM) related to training and field work activities conducted
in the framework of the project.

For both series, reference is further made to the document
number (01), and the language in which the document is
issued: English (En) and/or French (Fr).

   For       bibliographic       purposes       this       document   
   should       be       cited       as       follows:   

Coenen, E.J. Semi-industrial fishing on Lake Tanganyika,
1994 with special reference to the fisheries statistics

of the industrial fishing fleet of Kalemie
(Zaïre), 10.9211.93. FAO/FINNIDA Research for the
Management of the Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/16 (En): 35p.
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1. INTRODUCTION

Fisheries statistics for zaïrian water bodies are generally non
existent, and if they do, they were most often not collected
continuously through time and mostly not very reliable.  The reasons
for this are numerous: no standardized national system of fisheries
statistics data collection; lack of coordination between regional and
national administrations ("Ministère de 1'Environnement, de la
Conservation de la Nature et Tourisme”(MECNT) , "Service National de
Promotion et de Développement de la Pêche” (SENADEP), Regional and
Sub-regional coordinators, etc.; lack of financial and logistical
means; lack of qualified and trained staff; lack of supervision; the
deteriorated political and economical situation of the country; etc.
(Jensen et al., 1983; Villegas, 1984; Reynolds, 1992; Kisalima
Katsongo et al., 1993; Mambona Wa Bazolana, 1993 & 1994).

Lake Tanganyika, one of the big rift valley lakes in
central/east Africa, is shared by Burundi, Tanzania, Zambia and
Zaïre.  For Zaïre, Lake Tanganyika is one of the major fishery
resources for the whole country.  With a surface area of 14,800 km2 ,
Zaïre possesses 45 % of the surface area of the Lake (Welcomme, 1972;
Vanden Bossche & Bernacsek, 1990).  Assuming a potential yield of 90
kg/ha/year, Corsi et al. (1986) and Mikkola & Lindqvist (1989)
estimated the potential annual yield for the whole of Lake Tanganyika
at 300,000 and 295,000 tonnes, respectively, and for the zaïrian
waters only at 135,000 and 133,000 tonnes, respectively.  Coulter
(1981), assuming a potential yield between 116 and 140 kg/ha/year,
proposes a potential annual yield between 171,000 and 207,000 tonnes
for the zaïrian waters of the Lake (or between 380,000 and 460,000
tonnes for the whole Lake).

For 1988, the total annual catch for Lake Tanganyika was
estimated at 88,1200 tonnes (Gréboval & Fryd, 1993).  Most recent
estimates of total catch in the zaïrian waters of Lake Tanganyika
amount to 30,000 tonnes (Mikkola & Lindqvist, 1989), 25,000 tonnes
(FAO/CIFAO/BAD, 1990) and 34,000 tonnes (Mambona Wa Bazolana, 1994)
for 1988, 1990 and 1991, respectively.  The estimate of Mikkola &
Lindqvist is based on an estimated fishing effort of 4466 boats
(mainly traditional and artisanal fishing units, but also a few semi-
industrial purse seiners).  An aerial frame survey in October 1992,
however, counted 7570 canoes/boats for the zaïrian waters of the Lake
(Hanek et al., 1992).  This might imply that the total annual catch
in these waters is considerably higher, in the order of 50,000
tonnes.  With actual estimated total annual catches for Burundi,
Tanzania and Zambia in the order of 24, 60 and 13 thousand tonnes,
respectively, present total annual catches for Lake Tanganyika might
amount to about 147,000 tonnes, which is nevertheless still far below
the total potential yields estimated above.

Semi-industrial fishing in the zaïrian waters of Lake Tanganyika
was introduced during the mid-fifties and continued to develop until
the early seventies when an estimated 16 units were operational in
Uvira and Kalemie.  In May 1983, 8 units were
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operational in Uvira and 14 in Kalemie (Jensen et al., 1983).  At
present, semi-industrial fishing on the zaïrian side of the Lake
continues at a reduced level in Kalemie and Moba.

This report discusses the semi-industrial fishing around Lake
Tanganyika and presents catch and effort data for the semi-industrial
fishing units in Kalemie (Zaïre) for the period October 1992 -
November 1993.  Data for the whole period were collected by Mr.
Demetre Detsimas, a greek semi-industrial fisherman in Kalemie.  As a
comparison, for the period July-November 1993, data were provided by
Dr. Seundi Mbondi, "Coordinateur S/Régionale de 1'ECN" in Kalemie.
LTR wishes to express its sincere gratitude to both and their staff
for their help and assistance in collecting these data.

2. RESULTS

In the following paragraphs, the results of the semi-industrial
fisheries data for Kalemie (Zaïre) covering the period October 1992 -
November 1993 are presented (see also Tables 1 15).  Chapter 3.1
compares these data with those collected by ECN for the period July-
November 1993 (Tables 16 - 21).

2.1 Fishing effort

During the 14 months period considered, the total number of
semi-industrial fishing units present at Kalemie varied between 14
and 17 because from January to March 1993 three units moved
temporarily to Moba (south of Kalemie) and because at the end of the
period considered one or more units moved to Mpulungu (Zambia).  The
semi-industrial fishing units belong to 7 fishing companies: Pêcherie
des Grands Lacs ou P.G.L. (5 units), SOZAP (3), Katebe Katoto (4),
Sotiris/Deka (1), Salim Salem ou S.S. (1), Methodiste ou PACPENS (1)
, Communauté Evangélique Lutherienne du Zaïre-Est ou C.E.L.Z.E (2).
In alphabetical order, the names of the 17 fishing units are the
following: Aneto, Bilila, Eneka, Huruma, Kabimba (= Malaya), Kalundu,
Kashobwe, Kiale (= Lubudi), Kiliba (= Kemba), Kizie, Lukuga, Lwama (=
Pacpens) , Neema, Nyunzu, Pweto, Salongo and Tanganyika.  In general,
the purse seine nets have a length of about 200 m and go down to 68
meters of depth. one unit (Kabimba), however, has a net with a length
of 274 meters and a depth of 110 meters.

The fishing effort during the period considered was not very
regular: during several months, numerous units did not fish at all or
very irregular due to engine breakdowns, lack of spare parts for the
engines, fishing lamps, etc., lack of gasoline, bad weather, bad
catches, etc.  Figure 1 shows the number of fishing trips (boat unit
nights), the number of active fishing units and the number of active
fishing nights per lunar fishing cycle (almost 30 calendar days), on
a monthly basis.  There is a general tendency in time of decreasing
monthly numbers for all three parameters, mainly due to lack of
gasoline and spare parts.  An absolute minimum for all three
parameters is evident for June 1993, mainly because of reduced
fishing activities due to bad catches.
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For the whole period, an average of 10 units were active during
an average of 16 fishing nights per lunar fishing cycle.  The average
number of night fishing trips (boat nights) was 93 per lunar cycle.

2.2 Total and monthly catches, as a whole and per species(group)

The, total catch for the 14 months period was 1129.8 tonnes with
an average monthly total catch of 80.7 tonnes.  On a yearly basis,
the total catch in 1993 from the semi-industrial fishing
in Kalemie can be estimated at around 1000 tonnes.

Total catch, per month, and by species is shown in Figure
2. Total monthly catches vary a lot (between 19 and 242 tonnes)
and, like for the fishing effort, tend to decrease through time for
the period considered.

2.3 Catch Per Unit of Effort (CPUE)

The average catch per semi-industrial fishing unit per
fishing trip (boat night) or catch per unit of effort (CPUE) over the
whole period was 866.4 kg/trip.  The monthly variation of the CPUE
(Fig. 3) is fluctuating between 436 and 1237 kg per fishing trip.
However, in November 1993, a very high CPUE of 2160 kg per fishing
trip was observed, mainly due to three very productive fishing days
with daily CPUEs of 2948, 7219 and 5806 kg per fishing trip.  But
also in November 1992, the monthly CPUE was very high (second highest
over the period considered).

2.4 Species composition and its fluctuations

The bulk of the catch (92.2 %) is composed of Luciolates
stappersii, followed by the clupeids (6.8 %) i.e. Stolothrissa
tanganicae (5.7 %) and Limnothrissa miodon (1.1 %), and the Lates
spp. (L. mariae, L. angustifrons, L. microlepis) which constitute on
the average 1% of the total catch.

Figure 4 shows the monthly percentage fluctuations of the four
species(groups) for the whole period:

- Luciolates stappersii constituted in general between 87.3 and 98.7
% of the total catch; in January 1993, however, its contribution to
the total catch dropped to 74.8 % due to a fishing week (19-25.01.93)
during which Luciolates was completely or almost absent in the
catches while Stolothrissa was the abundant species; over the whole
14 months period, this was the only time that Luciolates was not
present in the catch;

- Stolothrissa miodon constituted in general between 0.4 and 11.2 of
the total catch; two extremes were observed, the first one in January
1993 (23 %) when Luciolates was less abundant (see above), and the
second one in June 1993 (o %) when Stolothrissa was completely absent
in the catch during the whole fishing cycle; the presence of
Stolothrissa in the catches was quite variable: during 6 out of 14
months (4,5,7,8,9,10.93) it appeared irregularly in the catches
during about half of the days fished; during 4 months (10.92;
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2,3,11.93) it was present only 1 to 3 days; during 2 months (11 and
12.92) it appeared every or almost every day; in January 93,
Stolothrissa appeared very abundant only during a defined 9 day
period during which Luciolates was completely or almost absent; and
in June 1993, Stolothrissa disappeared completely from the daily
catches;

- Limnothrissa miodon constituted in general between 0.5 and 5.0 % of
the total catch, but disappeared completely from the catch during 3
months (12.92; 2 and 5.93); the presence of this species in the
catches was very irregular: it was caught f or 1 day only (18 times),
for 2 days (5 times), for 3 days (1 time), for 6 days (1 time) and
for 13 days in a row (1 time);

- the 3 Lates species group constituted in general between 0. 2 and
2. 1 % of the total catch, but was completely absent in the catch
during June 1993.  From November 92 to March 93, Lates spp. was
almost always present in the daily catches.  During the other months
the occurrence of Lates was more irregular.

When we lump the two clupeid species together and treat them as
one group, the catch composition for Luciolates stappersii, the 2
clupeids and the Lates spp. and their fluctuations through time for
the period considered can be presented as shown in Figure 5.

2.5 Contribution of semi-industrial catch to total catch

Considering an annual total semi-industrial catch of 1170 tonnes
and a total annual catch of 3810 tonnes for the Kalemie region
(Mambona Wa Bazolana, 1994), the semi-industrial catch in Kalemie for
1992 represents 31 % of the total annual catch.

3. DISCUSSION

3.1 comparison with ECN fisheries statistics

When we look at the available semi-industrial fisheries
statistics collected by the staff of the Sub-Regional ECN Office of
Kalemie for the period 7-11.93 (see Tables 17-21) and compare them
with the statistics for the same period presented in Chapter 2, some
striking differences are noticeable (see Table 16):

- total period ECN catch estimate is only 42 % and monthly estimates
represent between 27 and 55 % of those presented in Chapter 2;

- total period ECN number of fishing trips recorded is only 92 % and
monthly recordings represent between 80 and 109 % of those recorded
in Chapter 2;

- average catch per fishing trip ECN estimate (408.7 kg) is only 45 %
of the one (899.5 kg) presented in Chapter 2.

The following main reasons can be forwarded to explain the above
differences:
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- the statistics in Chapter 2 represent on-board recordings of the
number of boxes of fish caught, while the ECN statistics are obtained
from the fishing units when arriving in the port of Kalemie; between
the fishing grounds and the port of Kalemie, however, a substantial
amount of catch is sold or deviated on the water before arriving in
Kalemie;

- the ECN staff missed the arrival in the port of several fishing
units and consequently did not record their catches; they also used a
lower average weight per fish box (20 kg) than the 22 kg used in the
fisheries statistics of Chapter 2.

3.2 Review of semi-industrial fishing around Lake Tanganyika

Semi-industrial fishing started in the early fifties by some
greec fishermen in Burundi and expanded quickly to Zaïre.  Zambia
(Mpulungu) followed in 1962 and Tanzania (Kigoma) in 1973-74.

3.2.1 Semi-industrial fishing effort

For 1989, Gréboval & Fryd mention 53 semi-industrial purse
seine units fishing on Lake Tanganyika in Burundi (17), Tanzania (6),
Zambia (14) and Zaïre (16).  In Burundi, semi-industrial fishing
activities are decreasing and moved more and more to the southern
part of its waters (Bellemans, 1992).  In Tanzania, from 6 units in
1988 (Tanzania Fisheries Division, 1988), 3 units remained in Kigoma
in 1991 (Lyimo et al., 1993; Katonda & Kalangali, 1994).  In Zambia,
Pearce (1992) counted 15 units (14 in Mpulungu and 1 in Nsumbu) in
1990 and Lupikisha (1993) counted 16 and 20 units in 1991 and 1992,
respectively.  In 1991, Maes et al. (1991) counted one semi-
industrial unit in Uvira and mention the presence of more units in
Kalemie and Moba, Zaïre.

At present, semi-industrial fishing activities tend to decrease
to negligible levels in Burundi, Tanzania and Zaïre because of
numerous reasons: lower catches, higher operating costs, higher
taxes, etc.  This is the case for Burundi (14 units left), Tanzania
(1 unit left) and also in Zaïre (around 15 units left in Kalemie and
5 in Moba) where, due to the political and economical turmoil, there
is a chronic lack of spare parts, gasoline, fishing equipment, etc.
In Zambia, on the contrary, and especially in Mpulungu, semi-
industrial fishing activities (15 or more units) seem to stabilize or
even to increase due to the fact that one or more zaïrian units have
moved recently to Zambia.

3.2.2 semi-industrial catch

Tables 22 to 25 present compilations (based on data found
in various publications, annual fisheries statistical country
reports, etc.) of semi-industrial catch, total catch, number of semi-
industrial units, percentage contributions of semi-industrial to
total catch, etc. for the 4 riparian countries, per year, for the
available data between 1950 and 1992.  The author would be grateful
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to any reader who could send us missing data to complete and correct,
if needed, the above tables.

The percentage contributions of semi-industrial catch to total
catch, per country are shown in Figure 6 and show that:

- for Zaïre and Burundi, semi-industrial catches contributed in the
early seventies up to 65 % to the total catch and have dropped since
to a present level of 2-4 % only;

- for Tanzania, the maximum contribution was 1.7 % in 1978 and has
dropped to almost 0 % in recent years;

- for Zambia, the contribution of the semi-industrial catch varied
during the last 20 years between 16 and 49 % and stabilized the last
10 years at a level between 35 and 47 %.

3.2.3 Semi-industrial catch species(group) composition and predator-
prey relationship

Figures 7, 8 and 9 present, for the data available, the
fluctuations in the percentage species(group) composition of the
semi-industrial catches in Burundi, Kalemie (Zaïre) and Mpulungu
(Zambia), respectively.  They show that:

- there has been an exponential decline in the 3 Lates species
catches (L. angustifrons, L. mariae, L. microlepis) in the beginning
of each semi-industrial exploitation as observed by Coulter (1970),
Herman (1977) and Pearce (1992); present catch levels of Lates spp.
only constitute a few percent of the total semi-industrial catch;

- concerning the prey-predator relationship of the catches through
time, there is an alternating increase and decrease in abundance of
the prey Clupeids (Stolothrissa tanganicae, Limnothrissa miodon) and
the predator Luciolates stappersii, not only intra- and inter-
annually, but also in bigger cycles of 3 to 6 years (Mann et al.,
1975; Chitamweba, 1990; Roest, 1992);

- apart from the above cycles, there seems to exist another pattern
of two alternating longer periods (see Figs. 7 and 9):

* a period of about 14 years of extreme abundances of prey and
predator (60-90 versus 5-30 %, respectively) , happening almost
simultaneously in Burundi and Zambia for the period 1963-1978 and
again as from the mid-eighties, with this difference that in Zambia,
the predator Luciolates stappersii has become the extreme abundant
species;

* a period of about 9-10 years during which prey and predator
abundances are kept in a more or less equilibrium by alternating
fluctuations between 30 and 70 %; again, this has been observed
simultaneously for Burundi and Zambia for the period 1977-1987, and
for the pre-1963 period in Burundi.
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More data time series data are needed to be able to conf irm the
latter observation.  It almost seems that a period of more or less
equilibrium between prey and predator abundances changes suddenly due
to one or more triggering factors into a period during which or prey
or predator abundances are favoured.  Possible explanations for this
phenomenon are not so obvious: is it caused by drastic changes in
fishing effort (well or not targeted to one species group) , massive
f ish migrations, failing or successful reproduction periods, food
availability, limnological factors, etc. or a combination of one or
more of these factors?

3.2.4 Catch per Unit of Effort (CPUE)

The evolution of the average annual catch per semi-
industrial boat trip/night (CPUE) is presented in Figure 10 for the
Burundi and Mpulungu (Zambia) fleets.  It can be seen that:

- in Zambia, the CPUE decreased steadily from about 3.5 tonnes per
boatnight at the onset of semi-industrial fishing in 1963 to about
1.3 tonnes per boatnight in 1991 due to an ever increasing fishing
effort, especially in the mid-eighties; an expansion of the fishing
grounds/area fished (almost 3 times bigger; Pearce, 1992) in the
eighties has slowed down the CPUE decrease in recent years;

- in Burundi, the CPUE never reached the CPUE levels of Zambia (more
productive waters due to upwelling phenomena), but also decreased
steadily through time from about 1.3 tonnes per boat night in 1976
down to around 0.6 tonnes per boatnight in 1991; the reduction in
semi-industrial fishing effort since 1985 and the change of fishing
effort which is now more directed to the southern waters of Burundi
have not been able to stop the CPUE decrease;

- as a comparison, the CPUE in Kalemie (Zaïre) for 1992-93 amounted
to about 0.9 tonnes per boatnight (see also 2.3).

High fishing effort and as a result decreasing CPUE's lead to a
situation where some not very efficient semi-industrial units do not
break even any more and therefore pull out of the fishery (e.g. in
Burundi).
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