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   PREFACE   

The Research for the Management of the Fisheries on Lake
Tanganyika project (LTR) 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 Program for the
United Nations Development Organization (AGFUND).

LTR’s objective is 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 is 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 build-up of
effective coordination mechanisms to ensure full collaboration
between the Governments concerned.

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

LAKE TANGANYIKA RESEARCH (LTR)
FAO

B.P. 1250
BUJUMBURA
BURUNDI

Telex: FOODAGRI BDI 5092 Tel: (257) 229760
Fax: (257) 229761
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SUMMARY

In March 1995, 2 teams of 3 enumerators from the Department
of Fisheries at Mpulungu, Ministry of Agriculture, Food and
Fisheries, conducted a fishing village Frame Survey (FS) at the
Zambian coast of Lake Tanganyika with help of LTR. The results
were compared with past data.

In 1995 the Zambian fleet consisted of 1,677 vessels, 250
of which were broken or damaged and out of use. Active vessels
included fishing boats (54%), lamp carriers (32%), auxiliary
boats (4%) and transport vessels (4%) . Fishing boats comprised
wooden, planked canoes (82%), metal canoes (5%), dugout canoes
(3%), catamarans (2%), fibre-glass canoes (2%) and industrial
units (1%) . The number of landing sites (107) and vessels have
been almost equally distributed among the five areas into which
the Zambian coast was divided for the purpose of statistical
surveys by the Department of Fisheries in 1964. Most fishing was
on the south and east coasts which had the highest number of
landing sites per km (0.7 and 1.0) and vessels per landing site
(19 and 18), particularly in and near Mpulungu. Area V (10 kin),
at the border with Zaire, was not monitored but had some landing
sites.

The number of traditional and artisanal vessels doubled in
30 years, from 755 in 1964 to 1,560 in 1995 while the number of
dugout canoes remained similar. This is thought to be due to the
introduction of large, artisanal gears in the 1960s—70s, which
could not be operated with dugout canoes. In 1995 the
traditional fishery employed 731 hand lines, 24 long lines and
2,950 gill nets. Gill net numbers have increased from 2,088 in
1970. In 1995 the artisanal gear used comprised 154 kapenta
(night) beach seines, 30 traditional (day) beach seines, 27 lift
nets and 16 chiromilla seines. The largest increase was in the
number of kapenta beach seines (from 23 in 1970) to make up 68%
of the total artisanal gear. The number of liftnets increased in
the 1990s, from 3 in 1990 to 27 in 1995.

Gill netting appears to have been the only traditional
fishing method that has withstood the introduction of the
artisanal fishing methods in the 1960-70s and remains popular.
The use of long lines declined drastically after the 1960s.
Lusenga nets were not used after the 1980s. This fishery was
most popular in the early 1960s and used nets constructed
entirely from mosquito nets (stretched mesh size < 2 mm) . It
was replaced during the 1970s and 1980s by the artisanal, light,
kapenta seine fishery which operates nets without a codend and a
stretched mesh size of 6 mm. Thus the use of small meshes
continued to characterize the local fisheries with the
difference that kapenta seines were operated closer to shore and
were larger than lusenga nets. As a result, the main species
targeted may have shifted from both clupeids to juvenile L.
miodon.

Past catch data does not distinguish between traditional
and artisanal fishing. The combined landings increased from
1,000-5,000 MT/yr in the 1950s to 8,000—10,000 MT/yr in the
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early 1990s. Records for the industrial fishery started in 1962.
In 1995, the industrial fishing fleet comprised 7% of the total
fleet. The number of industrial units in Mpulungu increased from
1 in 1983 to 22 in 1995. The number of similar units based in
Nsumbu (area IV) declined from 4 in 1983 to 1-2 in 1990. The
CPUE of industrial units in Mpulungu decreased from 3,536
kg/trip in 1963 to 880 kg/trip in 1994. The contribution of the
industrial catch to the total catch was approximately 19%/yr up
to 1971 increasing to 36% during 1989—1992. After 1992 it
decreased from 4,000—7,000 MT/yr to K 4,000 MT/yr. This suggests
that the industrial fishing effort reached a maximum in the late
1980s and early 1990s and that the pelagic stocks targeted have
been overexploited.

The following recommendations are made:

(1) To increase the total production, the artisanal kapenta
seines should be modified to allow juvenile L. miodon to
escape or should be forbidden. Effective adaptations would
be the use of meshes >8 mm and the construction of a
codend.

(2) The use of artisanal lift nets and chiromilla seines should
be encouraged as they are generally less destructive for
the sustainable exploitation of clupeids than kapenta
seines.

(3) To be certain of profitable yields for the industrial
fishery, it is advisable to reduce the number per unit of
units to 16, the number employed in the late 1980g.

(4) DOF, Chilanga should publish past, statistical data from
CAS, SFS and FS of Lake Tanganyika including collection
methods and fishing effort. These data should be made
available at DOF, Mpulungu.

(5) Detailed reports which include suitable measures of fishing
effort, like those which have been collected during SFS
since 1992, should be provided annually by DOF/Mpulungu.
The type of fishing vessels employed (dugout canoe, canoe,
catamaran) and the number of fishing nights per type of
gear should be recorded.

(6) In order to ensure consistency, statistical surveys of Lake
Tanganyika should be carried out by DOF, Mpulungu rather
than by a team of enumerators from Chilanga.

(7) An adequate budget is required for DOF, Mpulungu to perform
seasonal CAS and SFS surveys or (bi)annual FS surveys if
the SFS are not conducted properly.
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1 INTRODUCTION

1.1 Lake Tanganyika

The Zambian shoreline is 215 km long, approximately 12% of
the total coastline of Lake Tanganyika (Hanek et al., 1993) .
The lake shore has been divided into four areas, I, II, III and
IV for statistical purposes since 1964 (Pearce, 1992) . Area IV
has often been subdivided into either IV.I and IV.II or IV and
V. These 5 areas are effectively the East Coast, South Coast,
West Coast, Nsumbu and the coastline north of Cape Kapimbi to
the Zairian border. Area V is mostly excluded from statistical
surveys as a result of a border dispute with Zaïre. Areas I to V
are 26, 26, 64, 89 and 10 km long respectively (Hanek et al.,
1993) . Areas I—III are in the Mbala District and encompass the
coastline of Hore Bay. Areas TV-V are in the Kaputa District and
encompass the coastline of Cameron Bay. Mpulungu, in area II, is
the most important town on the lake shore and has the only
harbour in Zambia. There are two access routes to the lake, one
in Mpulungu and one in Nsumbu.

1.2 The fisheries

There are three types of fisheries in the Zambian waters of
Lake Tanganyika (Hanek et al., 1993; Challe and Kihakwe, 1993;
Plisnier, 1995) (Fig. 1) namely:

(1) the traditional fishery employing lusenga or scoop nets,
gill nets, long lines, hand lines, traps, spears and
poisoning;

(2) the artisanal fishery employing chiromilla seines, beach
seines and lift nets; and

(3) the industrial fishery which is divided into units made up
of a steel purse seiner and 4 auxiliary vessels, 3 of which
are small light boats (the total crew of the unit may be
20—40 fishermen)

Gill nets and lusenga nets were originally constructed from
plant fibres. In the late 1950s most lusenga nets were
constructed with mosquito nets. However, the Department of
Fisheries (DOF) of the Ministry of Agriculture, Food and
Fisheries, quickly perceived the use of this net to be wasteful
because it caught young clupeids. Most seines and all lift nets,
including the traditional lusenga net, are operated at night and
fishermen use lights to attract the fish. The first chiromilla
seines were introduced from Lake Malawi in the early 1960s.
During the late 1960s and early 1970s chiromilla seines were
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constructed at the fisheries training school in Mpulungu, built
by the DOF (Cole, 1975) . In the 1970s, local fishermen stopped
using chiromilla seines but in the 1980s three companies have
used them (Pearce, 1992) . Beach seines are known to have been
used from the early 1970s. It is possible that they were adapted
from chiromilla or purse seines to operate from the coast during
the rough weather conditions which adversely affect offshore
fishing operations from May to September. At the same time, FAO
personnel introduced similar seines in the Kafue river, Zambia
(Hill, 1977) . At present, most beach seines are used during the
night and they catch mainly clupeids (kapenta) . Kapenta beach
seines are constructed with codend material with a stretched
mesh size of c. 6 mm (Plisnier, 1995) . The use of beach seine
has replaced most lusenga fishing and has consequently altered
the organization of the local fishery. The first lift net,
constructed at the fisheries training school in Mpulungu, was
introduced in 1975 by FAO (Hill, 1977) . During the 1980s 20
lift nets were constructed but were not popular and were often
abandoned (Plisnier, 1995) . In 1962 the first purse seine was
introduced from Bujumbura, Burundi, to Mpulungu. It was operated
by a unit called Sopelac which became the first industrial
company operating a purse seine in 1963.

Most industrial companies have freezing facilities and
export frozen fish to the main markets at the Copperbelt and
Lusaka. Marketing of traditional and artisanal catches, in
excess of local needs, is difficult due to poor transportation
routes between communities along the lake. The fish traded is
mostly sundried, but some Lates and cichlid species are smoked.
The quality of Zambian dried fish improved greatly in 1963 when
a new drying method was introduced in Chisanza. A large quantity
of dried clupeids of poorer quality, mixed with sand, has been
imported from Tanzania to Mpulungu since before the 1960s.

1.3 Status of the statistical information system

DOF is the body responsible for fisheries management and
conservation. The annual reports by the DOF Headquarters at
Chilanga contain general information and little data. More
detailed reports have been produced irregularly by the Central
Statistics Office (CSO) who process data by computer and produce
summaries for all fisheries monitored in Zambia. The CSO has not
been involved in the collection of data and does not specify
details for the methods to be employed. Consequently there is
unknown variation in values because the collection methods and
the enumerators changed over the years.

The collection of statistical data on the fisheries was
started by the Fisheries Division of the Department of Game and
Fisheries, Northern Rhodesian Government, in the late 1950s
(Lupikisha, 1993) . During the early 1960s data on production
and marketing were collected by enumerators stationed in fishing
villages and near main roads and markets. In the late 1960s and
early 1970s the efficiency of the monitoring system decreased
and evaluation of collected information became increasingly
difficult due to a continually varying number of monitoring
sites and record formats. Total production was estimated mainly
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from market and industrial statistics collected at Mpulungu,
although additional information was collected at a number of
other landing sites. Catch Assessment and Frame Surveys (CAS and
FS) were implemented by FAO in the early 1970s (Bazigos et al.,
1975a).  By comparing the results with the data collected by the
Department, Bazigos et al. (1975b) concluded that the old system
had underestimated total production by almost half (adjusting
factor: 1.8) . In 1976 a new system based on four main sources
of information collected by DOF, Mpulungu was adopted; namely,

(1) daily market statistics on the quantity and value of dry
fish traded at Mpulungu by the artisanal and traditional
fisheries,

(2) monthly Catch/Effort Statistics (CES) required by law to be
submitted by the industrial fishing companies,

(3) tri-annual CAS of the artisanal and traditional fisheries;
the 4 areas along the coast are covered simultaneously by 4
teams of enumerators; 9 landing sites are chosen at random
in each area; all catches are monitored during 3
consecutive days at the landing sites, and

(4) annual FS of the artisanal and traditional fisheries which
monitor the type of vessel and gear.

The FS are conducted by a team of enumerators from DOF,
Chilanga who visit all monitored fisheries in Zambia. At Lake
Tanganyika, many CAS and most FS on the artisanal and
traditional fisheries have either not been conducted or have
covered the coast incompletely due to a lack of fuel or spare
parts for the survey vessel. In 1983 it was planned to conduct
yearly Supplementary Frame Surveys (SFS) during CAS when FS were
not undertaken (Pearce, 1992), but the number of surveys has
remained less than planned. As a result the enumeration was
often incomplete and catch and effort data were often
underestimated.

1.4 Definition of fishing effort

A suitable measure of fishing effort is related to fishing
mortality or ‘fishing power and is sometimes shown to be
linearly related to the catch rate (Sparre and Venema, 1992) .
In Lake Tanganyika many different gears and, therefore, units of
fishing effort have been used.

The SFS data before 1992 do not contain the specific
information necessary to estimate fishing effort for artisanal
and traditional gears. Available estimates of fishing power, the
total numbers of fishing units, trips and net owners, do not
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specify the type of vessel or gear. The numbers of vessels and
fishing nights varies for each gear and may not be linearly
related to the fishing power. Furthermore, the number of
auxiliary vessels was not consistently included in SFS
(Lupikisha, 1993) and the number of net owners did not include
the largest group of fishermen of boat owners, lamp owners and
labourers (Pearce, 1992)

1.5 Objectives

The aims of the present study are to present the results of
the FS carried out in March 1995 for the Zambian part of the
lake and to compare these results with data from past surveys.

2 ORGANIZATION

The frame survey was carried out in March 1995 as planned
during the first Fisheries Statistical Coordinators Meeting for
Lake Tanganyika (Coenen, 1994a) . The survey was executed by
DOF/Mpulungu. Two teams, each consisting of two recorders and
one supervisor, visited all landing sites by boat from 7 to 16
March 1995. Area I-Ill and area IV were monitored
simultaneously. Area V was not monitored despite the resolution
of the border dispute with Zaïre. The total cost of the survey
was approximately US $ 1,000 which was provided by the Lake
Tanganyika Research Project (LTR). The recording form used is
given in Appendix 1.

3 RESULTS

3.1 Frame survey results

Results are summarized in Table 1. Detailed data are
presented in Appendices 2 and 3.

3.1.1 The fishing fleet

In March 1995, the Zambian fleet consisted of 1,677
vessels. Two hundred and fifty vessels (15%) were broken. Of
those in use 54% were fishing vessels, 32% were lamp carriers,
4% were auxiliary boats and 4% were not classified as they were
out on the lake during the survey.

Eighty-two percent of the fishing was by wooden/planked
canoes, 5% by metal canoes, 3% by dugout canoes, 2% by
catamarans, 2% by fibre-glass canoes, 1% by industrial units and
6% by unclassified vessels. Most metal canoes (85 of 89) and
many fibre-glass canoes (9 of 26) were auxiliary lamp carriers
and helper boats for the industrial fishery. The industrial
fisheries employed 23 mother boats and 94 auxiliary helper and
light boats.
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They comprised 7% (117 vessels) of the total fleet (1,677
vessels). One metal canoe and two fibre-glass canoes were used
for chiromilla fishing. The other fibre-glass canoes were either
broken or were used as transporter vessels. Most catamarans were
observed in area II. No trimarans were observed.

The distribution of landing sites and vessels were 19 and
364 for area I, 27 and 473 for area II, 30 and 374 for area III,
31 and 466 for area IV (Fig. 2) . The numbers of landing sites
per kilometer and vessels per site were 0.7 and 19 in area I,
1.0 and 18 in area II, 0.5 and 13 in area III, 0.3 and 15 in
area IV. Each area had one or more villages with two distinctive
landing sites. These villages were Chitili, Chisanza and Chituta
in area I, Mbete in area II, Nzovwe in area III and Kachese,
Ndole, Chibwensolo and Chishiki in area IV. Landing sites in
Mpulungu, area II, were classified separately. For example,
Kasisi in Mpulungu Bay and Mbita in Mpulungu Harbour near the
market area. Both sites included several industrial landing
sites or jetties.

3.1.2 The fisheries

The    traditional       fisheries    employed 731 hand lines, 2,950 gill
nets and 24 long lines. Four traps were counted on land. No
lusenga nets were observed. The number of gill nets in area II
(1,119) was almost twice as high as in other areas (on average
610) . Most hand and long lines were used in area II (276 and
14)

The    artisanal       fisheries    employed 154 kapenta, or night
beach seines, 30 traditional, or day beach seines, 27 lift nets
and 16 chiromilla seines. Most kapenta beach seines (51) were
found in area III and least (29) in area I. Most traditional
beach seines were found in areas I and IV (10 each) and least
(4) in area III. Most lift nets (15) were found in area II and
least (1) in area III. Most chiromilla seines (9) were found in
area IV and least (0) in area III.

The    industrial       fisheries    consisted of 23 industrial units.
Seven units were broken at the time of the survey. All broken
units were at Mpulungu. Each operating unit employed one purse
seine (16) . Twenty one units were based at Mpulungu. Twelve in
Mbita (Mpulungu harbour) and 9 in Kasisi (Mpulungu Bay). One
unit was based in Isanga, area I, and one unit in Kachese (B),
area IV. The industrial fisheries employed 554 fishermen and
1,049 lamps (Appendices 2 and 3)

3.2 Past data

Past catch and effort data, as estimated by DOF/CSO between
the years 1953 and 1995, are presented in Table 2. Reviews by
Lupikisha (1993), Pearce (1992) and Coenen (1994d) as well as
results from the aerial FS conducted by LTR in 1992 (Hanek et
al., 1993) and FS 1995 are included.
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The annual variation of the total catch is shown in Figure
3. The average catch was 2,461 MT/yr in 1953—62, 8,090 MT/yr in
1963—71, 6,339 MT/yr in 1972—82, 3,373 MT more/yr in 1983—85 and
13,373 MT/yr in 1986—92. The contribution of the industrial
catch, records of which started in 1962, to the total catch was
on average 19%/yr up to 1971, 43%/yr during 1972—1974, 23%/yr
during 1975—1980, 44%/yr during 1981—1988 and 36%/yr from 1989
to 1992. The CPUE of industrial units at Mpulungu decreased from
3,536 kg/trip in 1963 to 880 kg/trip in 1994 (Fig. 4). The CPUE
for the traditional and artisanal fisheries increased from 10
kg/trip in 1974 to 45 kg/trip in 1992.

The annual species composition of the industrial catch and
the number of units at Mpulungu are given in Figure 5. The
bycatch, constituting of Lates spp. and a few cichlids, declined
from 41% in 1962 (c. 215 MT/yr, 1962—86) to 2% in 1994 (c. 95
MT/yr, 1987-94) . The number of industrial units at Mpulungu
increased from 1 in 1983 to 22 in 1995, including the unit based
in area I. The number of units based in Nsumbu has declined from
4 in 1983—1989 to 1—2 since 1990.

Frame survey results from past surveys as reviewed by
Pearce (1992) as well as results from the aerial FS conducted by
LTR in 1992 (Hanek et al., 1993) and FS 1995 are presented in
Table 3. The Zambian fleet doubled from 755 vessels in 1964 to
1,560 vessels in 1995. The number of occupied villages and camps
increased from 38 in 1964, to 61 in 1972, to 85 in 1995. The
numbers of traditional and artisanal fishermen and lamps
increased, respectively, from 2,002 and 651 in 1964 to 3,564 and
1,539 in 1995.

4 DISCUSSION AND CONCLUSIONS

4.1 The fishing fleet

Table 3 gives the most reliable estimates of traditional
and artisanal vessels although the number of transport vessels
was not included in 1970 or 1972. In March 1995, 4% of the
active fleet (62) consisted of transport vessels. The number of
boats in Table 2 varies greatly. This variation is probably the
result of changes in the collection method employed. It is, for
example, unclear when auxiliary vessels were included. In March
1995, 32% (449) of the active fishing fleet were lamp carriers
and 4% (52) were auxiliary boats. The aerial FS underestimated
the total number of vessels because some vessels were not
detected, hidden in weeds or under trees. However, the aerial
survey was the only FS giving the number of catamarans and thus
the number of lift nets operated, although dissembled catamarans
were classified as canoes (Hanek et al., 1993)

Most fishing occurred on the east and south coasts of the
lake with Mpulungu being the centre of activity, especially for
the industrial fisheries. Landing sites and vessels were
approximately equally distributed over each area. Thus the south
and east coasts, each 26 kin, had the highest numbers of landing
sites/km (c. 0.9) and vessels per landing site (c. 19) . Area IV
includes Nsumbu Park which occupies about 60% of the total



GCP/RAF/271/FIN-TD/52 (En) 7

coastline of Cameron Bay. The only camp in Nsumbu Park,
Chisanse, is the only camp in Zambia in which occupation is
temporarily restricted between 1 January and 31 May.

Over thirty years the number of dugout canoes has remained
similar (48 in 1964 and 46 in 1995), but the number of wooden
canoes has doubled (from 707 in 1964 to 1,378 in 1995) . This
implies that the use of larger, artisanal gears has increased.
Fishermen dugout canoes mainly operate small, traditional gears
such as lines. The boats are too small to carry the large gears
and lamps used by the artisanal fisheries. The number of
motorized vessels increased rapidly during the 1960s. Twenty-
four motorized vessels were recorded for 1964 in comparison with
138 in 1970. This development was due mostly to the loans DOF
granted to fishermen in the late 1960s. After 1970 the number of
motorized vessels appears to have changed very little (114 in
1995) . In 1995 most motorized vessels were transporters or part
of the industrial fleet. The artisanal beach seine fishery is
coastal and does not need motorized vessels.

4.2 The traditional fisheries

Records of hand and long lines increased from 141 and 13 in
1990 to 731 and 24 in 1995. However, the use of lines is easily
missed during surveys and the numbers recorded may underestimate
the total. Hand lines have been employed in conjunction with
various other gears in the 1990s. The history of the use of hand
lines is unclear because they have not been recorded before
1990. In 1995, few long lines appear to have been used. The
greatest number of long lines were employed in area II where 14
were recorded. The numbers of hooks used for long lining in 1964
(29,210), 1970 (27,300) and 1972 (20,500) suggests that long
lining decreased over this period of eight years.

The history of the use of traps is unclear. The number of
traps in this and past surveys reflect those encountered at the
landing sites and underestimates the total as most traps are
submerged for a week. The number of traps used can only be
estimated by questioning the fishermen at all landing sites.

Fishermen buy gill nets as 90 m lengths but often modify
them by cutting or joining. Apart from the survey in 1964, the
number of gill nets counted at the landing sites referred to the
number of single nets. Gill net numbers increased slightly from
2,088 in 1970 to 2,950 in 1995. Gill netting appears to have
been the only traditional fishing method that withstood the
introduction of the artisanal fishing methods in the 1960-70s
and remained popular, especially near Mpulungu where the number
of gill nets (1,119) was almost twice as high as in other areas
(on average 610) . The occurrence of gill nets with meshes < 76
mm increased from 1979 to 1990 (Lupikisha, 1993) . This may
indicate that larger fish became increasingly difficult to catch
and thus implies that the gill net fishery is dynamic.

The use of lusenga nets has declined since 1964 when 650
nets were recorded and was discontinued between 1972 and 1990.
This traditional light, scoop net fishery, which was most
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popular in the 1960s and the early 1970s, has been entirely
replaced by the artisanal light, seine fisheries.

4.3 The artisanal fisheries

The number of traditional or day beach seines in 1995 (30)
was similar to that in 1970 (29) and probably has remained
approximately equal over the years (Table 3) . Traditional beach
seines are banned in Zambia except on Lake Tanganyika where the
practice is not perceived as harmful (Pearce, 1992) .
Traditional beach seines catch cichlids, Lates angustifrons and
young Lates mariae and Lates microlepis. In 1994 the CPUE of
traditional beach seines was smaller (70 kg/haul, 1.9 hauls/day)
than the CPUE of the more popular kapenta beach seines (131
kg/haul, 1.7 hauls/night) (Plisnier, 1995)

In 1995, kapenta beach seining was the most popular
artisanal fishing method employed, it comprised 68% of the total
number of artisanal gears (227) used. The number of kapenta
beach seines in use had increased from 23 in 1970 to 154 in
1995. The kapenta beach seine is constructed from codend
material with a stretched mesh size of 6 mm. It replaced the
traditional lusenga net, constructed from mosquito nets, in the
1970s and 1980s. The use of small meshes with which juveniles
were caught, and thus recruitment of the adult stock was
reduced, continued to characterize the local fisheries. The
difference was that beach seines were operated closer to shore
and were larger. As a result the main target species may have
shifted from both Limnothrissa miodon and Stolothrissa
tanganicae to the former which, in contrast to S. tanganicae,
inhabits coastal waters when young (Coulter, 1991; Paffen, 1994)
. Chiromilla seines and lift nets catch adults of L. miodon and
S. tanganicae (Plisnier, 1995) and are probably more appropriate
for the sustainable exploitation of clupeids.

Lift nets were introduced to the lake in Burundi in 1957
(Coenen, 1994b; Katonda and Kalangali, 1994), in Kigoma in 1972
and are currently common along the entire coast except that of
Zambia (Mambona wa Bazolana, 1996; Paffen, 1996) . Although lift
nets were constructed by the fisheries training school in
Mpulungu in the 1970s and 1980s, they have not been popular in
Zambia until recently when the number of lift nets operated
increased from 3 in 1990, to 7 in 1993 (aerial FS), to 8 in 1994
(Plisnier, 1995) and to 27 in 1995 (Table 3) . In 1994 the CPUE
of lift nets employed was 9 kg/haul with 4 hauls/night or 36
kg/trip (Plisnier, 1995) . This is much lower than in Burundi
where the CPUE was 145 in 1992 and 122 kg/trip in 1993 (Coenen
and Nikomeze, 1994) . The results for Burundi are based on daily
CAS results collected over a whole year and the results for
Zambia are based on one CAS, conducted in June-July in 1994. As
catches can vary widely between trips and the CAS in 1994
monitored fewer than the 8 lift nets recorded during the
simultaneous SFS in 1994, this estimate may not be accurate.

In 1995, 16 chiromilla seines were employed. The 3
chiromilla seines recorded in 1990 (Table 3) were operated by
commercial companies. The total number may have been
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underestimated. There were no records available on the number of
chiromilla seines employed previously by the local fisheries.

Past catch data does not distinguish between artisanal and
traditional gears. Data on the combined catch have been
available since 1953. In general, the local catch has made up
50-80% of the total catch per year after the industrial
fisheries started in 1962. The local catch increased from 1,000—
4,000 MT/yr in the 1950s to 8,000—10,000 MT/yr in the early
1990s. The CPUE for the local fisheries increased from 10
kg/trip in 1974 to 45 kg/trip in 1990 (252 trips/year) (Fig. 4)
. However, past data on the local fisheries does not accurately
represent the fishing effort. Firstly, no distinction is made
between gears and it is therefore unclear whether changes in
CPUE reflect changes in the number or the type of gear.
Secondly, the number of fishing vessels before 1992 sometimes
includes auxiliary boats. As it is unknown when methods changed
and how different enumerators conducted them, it is impossible
to ascertain whether the total number of vessels, which
fluctuated from year to year, is comparable between years.

4.4 The industrial fisheries

The purse seine net was introduced to Zambian waters in
1962. Before 1977 most of the industrial catch in Mpulungu
consisted of clupeids (on average 76%/yr). Between 1976 and 1985
the abundance of clupeids and L. stappersii in the industrial
catch varied in an inverse relationship to each other, each
contributing 30-40% or 60-70% to the catch (Table 2). A period
of 9 yr in which prey and predator abundance’s alternated, but
were at equilibrium overall, occurred simultaneously in the
Burundian part of the lake in the north and the Zambian part of
the lake in the south and was described by Coenen (1994d) . In
Burundi and Zambia, this 9 yr cycle was alternated by longer
cycles of 12-14 yr in which either the prey or the predator was
continuously more abundant (60-95%) in the industrial catches.
During the first such cycle, recorded between 1963 and 1976,
clupeids were more abundant than L. stappersii. In 1984-85 the
second long cycle started with the difference that the predator
had become the most abundant species in Zambia (c. 84%/yr, Table
2). This difference can be explained by drastic changes in
fishing effort and species caught. After the artisanal and
industrial fisheries were introduced in the 1950 and 1960s, the
fishing effort on the economically important pelagic species,
clupeids and Lates spp., increased. The catch rates of the
relatively long-lived and large L. microlepis, L. mariae and L.
angustifrons declined rapidly (Coulter, 1977 and 1981; Ellis,
1978; Moreau and Nyakageni, 1992) In Mpulungu the catch rate
declined from about 40% of the industrial catch in 1962-63 to
<5% after 1985 (Table 2). As a result predation on L. stappersii
and its prey by these Lates spp. decreased over the entire area
of the lake. This decline in natural mortality was accompanied
by increased fishing mortality which was different in Burundi
than in Zambia. In Burundi the artisanal fisheries operated
further from shore and, until the late 1980s, the industrial
offshore fisheries had been larger than in Zambia (Coenen,
1994d) . The fishing pressure on L. stappersii, which inhabits
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pelagic waters (Coulter, 1991), thus was higher in Burundi than
in Zambia. However, the occurrence of the long-term cycles of 9
and 12-14 yr described earlier is not yet understood. Further
research is necessary to postulate an adequate explanation.

The CPUE of industrial units in Mpulungu decreased from
3,536 kg/trip in 1963 to 880 kg/trip in 1994. The number of
industrial units at Mpulungu increased more than 7 fold (from 3
in 1982 to 23 in 1995, Fig. 5) . The total industrial catch
initially increased rapidly when more units were operated (from
2,289 MT in 1982 to 6,489 MT in 1986). However, it fluctuated
from 1986 to 1992 at 4,000—7,000 MT/yr and from 1993 it has
decreased to <4,000 MT/yr. This may suggest:

(a) that the greatest industrial fishing effort was reached in
the late 1980s and early 1990s and that the system has been
overexploited,

(b) that the L. miodon has been overexploited by the artisanal
kapenta seine fishery; which is a major food of L.
stappersii, and

(c) that the system is about to finish a long term cycle which
appears to have started in 1985 (Coenen, 1994d) and in
which the predator, L. stappersii, appears to be the most
abundant species; unknown factors cause the present system
to change.

4.5 Recommendations

(1) To increase the total production, the artisanal kapenta
seines should be modified to allow juvenile L. miodon to
escape or should be forbidden. Effective adaptations would
be the use of meshes > 8 mm and the construction of a
codend.

 (2) The use of artisanal lift nets and chiromilla seines should
be encouraged as they are generally less destructive for
the sustainable exploitation of clupeids than kapenta
seines.

(3) To assure continuous high yields for the industrial
fishery, it is advisable to reduce the number of industrial
units to 16, the number employed in the late 1980s.

(4) DOF, Chilanga should publish past, statistical data from
CAS, SFS and FS on Lake Tanganyika including collection
methods and fishing effort. These data should be made
available at DOF, Mpulungu.

(5) Detailed reports which include suitable measures of fishing
effort, like those which have been collected during SFS
since 1992, should be provided annually by DOF, Mpulungu.
The type of fishing vessels employed (dugout canoe, canoe,
catamaran) and the number of fishing nights per type of
gear should be recorded.
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(6) In order to ensure a consistent methodology statistical
surveys on Lake Tanganyika should be carried out by DOF,
Mpulungu rather than a team of enumerators from Chilanga.

(7) An adequate budget is required for DOF, Mpulungu to perform
seasonal CAS and SFS surveys or (bi)annual FS surveys if
the SFS are not conducted properly.

The last recommendation was made during the first Workshop
on the Coordination and Standardization of Fisheries Statistics
for Lake Tanganyika, 26-30 July 1993, Bujumbura, Burundi
(Coenen, 1993), and during the first Fisheries Statistical
Coordinators Meeting for Lake Tanganyika (Coenen, 1994a) .
During the latter meeting, it was requested that LTR should
continue to provide technical support, financing of frame
surveys and contributions to the improvement of the fisheries
statistics for Lake Tanganyika.
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Appendix 1: The frame survey recording form
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Appendix 2: Results of the simultaneous frame survey for the
Zambian part of Lake Tanganyika, March 1995.  Number of
fishermen, vessels, and motorization per location along the
coast from area I (East Coast) to area IV (Nsumbu).
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Appendix 3: Results of the simultaneous frame survey for the
Zambian part of Lake Tanganyika, March 1995.  Number and type of
fishing gears per location along the coast from area I (East
Coast) to Area IV (Nsumbu).
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