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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 Developmental 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
LTR Scientific Coordinator LTR Coordinator

LAKE TANGANYIKA RESEARCH
FAO

B.P. 1250
BUJUMBURA
BURUNDI

Telex: FOODAGRI BDI 5092 Tel.: (257) 22 9760

Fax.: (257) 22 9761
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   GCP/RAF/271/FIN       PUBLICATIONS

Publications of LTR 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   :

Paffen, P. and E. Lyimo, Frame survey results for the
1996 Tanzanian coast of Lake Tanganyika, March 1995,

and comparison with past surveys. FAO/FINNIDA
Research for the Management of the Fisheries on
Lake Tanganyika.
GCP/RAF/271/FIN—TD/49 (En): 24p.

Ms. P. Paffen is an APO Fisheries Biologist at
LTR/Mpulungu, Zambia and Ms. E. Lyimo is Senior Scientist
at the Fisheries Department in Dar es Salaam, Tanzania
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SUMMARY

In March 1995, 45 beach recorders from the Tanzanian
Fisheries Department, Ministry of Tourism, Natural Resources
and Environment, conducted a fishing village frame survey
(FS) at the Tanzanian coast of Lake Tanganyika with help of
LTR. Results were compared with historical data from annual
statistics reports by the Fisheries Department.

The Tanzanian fleet consisted of 3,009 vessels in the
Kigoma Region and 1,853 vessels in the Rukwa Region. In both
regions  there were approximately 76.2%, 20.4% and 3.5%
(3,707 and 991 and 168) of fishing vessels, auxiliary boats
(light boats) and transport vessels respectively. Fishing by
wooden/planked canoes, catamarans, dugout canoes, trimarans
and industrial units was 60.3%, 25.4%, 12.3%, 0.4% and 0.1%
(2,834 and 1,194 and 577 and 19 and 4) respectively.

The traditional fishery employed 6,747 hand lines,
2,917 gill nets, 410 long lines and 271 scoop nets. The
artisanal fishery employed 1,158 liftnets, 496 beach seines
and 4 Apollo liftnets. Four industrial units were observed.
The highest concentrations of liftnets and industrial units,
760 and 3 respectively, were in the Kigoma Region. The
highest concentration of beach seines, 280, was in the Rukwa
Region.

Historical data as estimated from FS were available for
the period 1967 to 1995. Between 1971 and 1983 the fishing
fleet increased in size. From 1984 to the present the number
of fishermen remained relatively constant, on average
13,760, but at a lower level than in 1983, 16,558, while the
number of fishing vessels declined rapidly to a value
employed before 1972. These observations probably reflected
the change from a fishery mainly based on traditional
fishing methods, using one boat, to one predominantly based
on artisanal fishing methods utilizing catamarans. In
particular the use of traditional scoop nets and gill nets
declined to 5% and 7% respectively of the maxima recorded in
the last 22 years. The employment of artisanal liftnets has
steadily increased since the first records in 1977.

Incomplete, historical data as estimated from CAS were
available for the period between 1950 and 1992. The total
catch increased rapidly during 1983-1985 (on average 107,143
MT per year) to more than twice the total annual weight
caught in 1978-1982 (on average 41,418 MT per year). This
was caused in particular by the expanding artisanal
fisheries. The contribution of the total industrial catch
during these years was negligible, <0.5% of the total catch.
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The following recommendations are made:

1. a different CAS system should be used,
 
 
2. the annual statistics report by the Fisheries

Department should be more specific, the type of fishing
vessel and the number of fishing nights per type should
be given,

 
3. the Fisheries Department should collect data on annual
 catches from industrial fishing companies operating on

Lake Tanganyika and
 
4. an adequate budget should be available for Tanzania to

carry out monthly CAS and annual FS.
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1. INTRODUCTION

1.1 Lake Tanganyika

The lake surface is situated at an altitude of 773 m, is 673
km long and has a maximum width of 48 km (Fig. 1). The mean depth
is 570 m with a maximum of 1,470 m and an estimated water volume
of 18,800 km3. Lake Tanganyika is the deepest tropical lake. The
lake is shared by four riparian states, Burundi, Tanzania, Zaïre
and Zambia.

The Tanzanian shoreline is 669 km long, 36% of the lake
total (Hanek et al., 1993). It is shared by two administrative
regions, Kigoma Region in the north and Rukwa Region in the south
(Fig. 2). The coastline of Kigoma Region is 312 km long, 47% of
the total Tanzanian coast, and has only one district, Kigoma,
bordering the lake. The remaining 357 km, 53%, belong to Rukwa
Region which has three districts bordering the lake, Mpanda,
Nkasi and Sumbawanga.

1.2 The fisheries

There are three types of fisheries in the Tanzanian waters
of Lake Tanganyika (Hanek et al., 1993) (Fig. 3):

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

(b) the artisanal fishery employing liftnets, beach seines 
and chiromilla seines (the artisanal seine); and

(c) the industrial fishery of which a single unit is made up of 
a steel purse seiner and 3 to 5 small light boats (the 
total crew of the unit may be 20-40 fishermen).

All liftnets and most seines are fished at night and the
fishermen use lights as attractants. The beach seines along the
north and middle shoreline of the lake are the only seines
operated during the day. In the south of the lake, these fishing
gears are used during the night with lights attached to buoys.

Marketing of catches in excess of local needs is difficult
because of poor transport facilities between communities along
the lake (Katonda and Kalangali, 1994) as there are very few
roads linking the scattered populations (Fig. 4). Water transport
is carried out by large, plank built canoes powered by outboard
engines and there is a service several times a week by two large
transporter/passenger ships (M/V Liemba and M/V Mongozo).

1.3 Status of the statistical information system

The Fisheries Department, Ministry of Tourism, Natural
Resources and Environment, is the body responsible for fisheries
management and conservation in Tanzania (Coenen, 1993). Annual
reports summarize the fisheries statistics from all fisheries of
Tanzania. At the first Fisheries Statistical Coordinators Meeting
for Lake Tanganyika, 12-13 December 1994, Bujumbura, Burundi, the
statistical information system in Tanzania up to 1992 was
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considered to be satisfactory (Coenen, 1994a). It consisted of
regular catch assessment surveys (CAS) at the landing sites as
well as annual fishing village frame surveys (FS) which were
conducted in November and December (Katonda, 1994). In December
1992, a new fisheries statistical system, based on two similar
survey types, was introduced by the UNDP/FAO Fisheries Statistics
Project URT/87/016 to improve fisheries data collection and
analysis (Katonda, 1994). In the new system, the fishing village
frame surveys are conducted only once in every two to three years
(Coenen, 1993). The last FS, before 1995, was carried out in
December 1992. The introduction of the new system was accompanied
by several limiting factors including a small budget which did
not allow for adequate manpower, the reduction in numbers of
personnel due to a general reduction in the total number of civil
servants and a redistribution of the remaining staff to other
duty stations (Coenen, 1994a; Katonda, 1994). In addition, the
new CAS system required the complete enumeration of all fishing
units arriving at the landing sites. This task proved to be
impossible at large landing sites (Coenen, 1994a; Katonda, 1994).
As a result the enumeration was often incomplete and CAS catch
and effort data were underestimated for 1993 (Coenen, 1994a). The
1994 and 1995 CAS data have not yet been analyzed.

1.4 Definition of fishing effort

A suitable measure of fishing effort is related to fishing
mortality or rather 'fishing power' and can sometimes be 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 are used. The number of fishing nights per boat
applies to liftnets, purse seines and southern beach seines
(Coenen, 1994c, 1994d). For other gears, units of effort have not
been defined.

Historical data from annual, statistics reports by the
Fisheries Department of Tanzania do not contain the specific
information necessary to estimate fishing effort for most of the
gears. For example there is no information on the number of
fishing nights per gear, the hauls per night or the lights per
haul. The available estimates of fishing power are the total
numbers of fishing vessels and fishermen. However the type of
vessel is not specified except for industrial units. It is
therefore unclear how many vessels employ each type of gear. The
number of fishermen varies for each gear used and may not be
linearly related to the fishing power.

1.5 Objectives

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

Forty five beach recorders were involved who resided at 19
recording stations along the Tanzanian coast of Lake Tanganyika.
Beach recorders at each station surveyed their section of the
shoreline by moving from one landing site to the next using all
available means of transport; foot, bicycle, or boat. In each
region, the survey was supervised by a fisheries officer from the
Fisheries Division Headquarters, Dar es Salaam.

The total cost of the survey was approximately US $ 2,000
which was provided by the Lake Tanganyika Research Project (LTR).
The monies provided for travel and miscellaneous expenses. The
recording form is given in the Appendix.

3. RESULTS

3.1 Frame survey results

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

3.1.1 The fishing fleet

In March 1995, the Tanzanian fleet consisted of 3,009
vessels in the Kigoma Region and 1,853 vessels in the Rukwa
Region. The proportional composition of fishing vessels,
auxiliary boats (light boats) and transport vessels was 78.1%,
20.1% and 1.9% (2,351 and 606 and 56) respectively in the Kigoma
Region and 73.2%, 20.8% and 6.0% (1,356 and 385 and 112)
respectively in the Rukwa Region. Six hundred and seventy five
(22.4%) vessels were broken or inactive in the Kigoma Region
compared to 236 (12.7%) in the Rukwa Region.

In both regions, fishing by wooden/planked canoes,
catamarans, dugout canoes, trimarans and industrial units was
60.3%, 25.4%, 12.3%, 0.4% and 0.1% (2,834 and 1,194 and 577 and
19 and 4) respectively. Sixty eight vessels (1.4%) were out
fishing at the time of the survey.

3.1.2 The fisheries

The    traditional       fishery    employed 6,747 hand lines, 2,917
gill nets, 410 long lines and 271 scoop nets. Fishermen in the
Kigoma Region used more gill nets and scoop nets than those in
the Rukwa Region (1,948 and 252 in Kigoma, 969 and 19 in Rukwa).
Rukwa fishermen fished more hand lines and long lines (4,802 and
372 in Rukwa, 1,945 and 38 in Kigoma).

The    artisanal       fishery    employed 1,158 liftnets, 496 beach
seines and 4 Apollo liftnets. The highest concentration of
liftnets was in the Kigoma Region (760 in Kigoma, 398 in Rukwa).
The largest number of beach seines used was in Rukwa Region (280
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in Rukwa, 216 in Kigoma).

Four    industrial        units    were observed of which 3 were
operating near Kigoma and 1 in the Rukwa Region.

3.2 Historical data

Table 4 presents historical effort data as estimated from FS
between 1967 and 1995. The number of fishing vessels includes the
number of auxilliary boats. The number of fishing vessels and
fishermen (Fig. 5) declined from 1988 to 1992 with the lowest
number of fishing vessels recorded in 1992.

Table 5 presents historical catch data as estimated from CAS
between 1950 and 1992. The total catch increased rapidly during
1983-1985, on average 107,143 MT per year, and was more than
twice the total annual weight caught in 1978-1982, on average
41,418 MT per year (Fig. 6).

4. DISCUSSION AND CONCLUSIONS

4.1 The fishing fleet

From 1988 to 1992, the number of fishing vessels declined
with the lowest number of vessels being recorded in 1992 (Fig.
5). Lyimo (1995; one of the organizers of the FS in 1992),
considers that there was incomplete coverage in that year rather
than an actual drop in the fishing effort. Two observations were
made which support this. These were the high number of fishing
vessels recorded during LTR's aerial FS which was carried out in
October 1992 prior to the survey by the Fisheries Department and
the rise in the number of fishing vessels and fishermen recorded
in 1995. The Fisheries Department's FS data for 1992 were
probably underestimated due to incomplete coverage of the survey
area and should not be considered in the overall historical
trends in fishing effort. Table 4 shows that there are three
other years for which FS results are expected to be less accurate
than for other years. In 1978 the Rukwa Region was not completely
monitored resulting in relatively low total numbers of fishermen
and fishing vessels. In 1979 the numbers of liftnets and
handlines were relatively high and the number of scoop nets was
relatively low. In 1986 the number of liftnets was relatively
high.

Data on the numbers of fishing vessels and fishermen are
available from 1967 to 1995 (Fig. 5). Between 1971 and 1983, the
fishing fleet increased in size. No annual statistics reports
were available for 1980-1982. From 1984 to the present the number
of fishermen remained relatively constant, on average 13,760, but
at a lower level than in 1983, 16,558, while the number of
fishing vessels declined. The number of fishing vessels during
the last seven years can be compared to those employed before
1972. A possible reason for the decline in fishing vessel numbers
may be the change from a fishery mainly based on traditional
fishing methods, using dugouts and canoes, to one predominantly
based on artisanal fishing, utilizing catamarans. This is a
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change from one boat to two boats forming a unit or 'vessel'.
Artisanal liftnets were introduced in 1957 in Burundi (Katonda
and Kalangali, 1994). Fifteen years later, 1972, the first
liftnets were introduced to Kigoma by Burundian fishermen
(Katonda and Kalangali, 1994). After 1972, the use of liftnets
spread more rapidly. Liftnets are currently commonly used in
Tanzania's most southern district, Sumbawanga. It may have taken
10 to 15 years for the liftnet fishery in Tanzania to cause a
significant decline in the number of fishing vessels as two boats
were combined to make one unit (a catamaran). At present, the
number of catamarans fishing with liftnets in the Tanzanian
fishing fleet represents 25.4% of the lake total.

The total annual catch increased rapidly during 1983-1985,
on average 107,143 MT per year, and was more than twice the value
of annual catches in the period 1978-1982, on average 41,418 MT
per year (Fig. 6). This was caused by the expanding artisanal and
traditional fisheries. The contribution of the total industrial
catch during these years was negligible, <0.5% of the total catch
(Table 2). A rapid increase in the use of artisanal liftnets,
more efficient than scoop nets and gill nets, resulted in higher
catches.

4.2 The traditional fishery

A decline was observed in the use of traditional fishery
gears from 1973-1974 to 1995 (Table 4). In particular the
employment of traditional scoop nets and gill nets was reduced to
5% and 7% respectively of the maximum numbers recorded (1973 to
1984). The traditional fishery declined as the liftnet fishery
increased. Less significant decreases were seen in numbers of
fishermen using hand lines and long lines, 23% and 26%
respectively of the maximum numbers recorded over 22 years of
records. These gears are used at the same time as liftnets during
the night.

4.3 The artisanal fishery

The employment of artisanal liftnets has increased to almost
three times the number recorded in 1977 (Table 4). There were no
data available before that year. During the present FS, 4 Apollo
units were observed. Apollo units are big catamarans which
operate a larger than normal liftnet. Each canoe may be 7 to 9 m
long and the surface area of the Apollo liftnet is generally more
than twice the size of a normal liftnet. It is often accompanied
by an auxilliary light boat and the total number of lamps
employed is usually thrice as large. The Apollo unit is currently
the most effective fishing unit in the northern part of the lake
although it was introduced only in 1990 (Coenen, 1994b).

4.4 The industrial fishery

In recent years, 1990-1994, there has been no record of
industrial catches. This has lead to the erroneous assumption
that the industrial units were not operating in Tanzanian waters
of Lake Tanganyika (Lyimo, 1995). However, the contribution of
the industrial catch to the total annual catch is probably very
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low. From 1972 to 1990, the annual industrial catches have been
<2% of the total annual catches. This is low in comparison to the
other riparian states where industrial catches may contribute as
much as 65% of the total catch (Coenen, 1994d).

4.5 Recommendations

(1) A different CAS system to the one introduced in 1992
should be used. The reintroduction of the system used previously
may be appropriate (Coenen, 1994a; Katonda, 1994).

(2) To provide a suitable measurement of fishing effort, the
annual statistics collected and reported by the Fisheries
Department should be more specific on the type of fishing vessel
employed (dugout canoe, canoe, catamaran, Apollo catamaran) and
on the number of fishing nights per type of gear.

(3) Data collection on annual catches from industrial
fishing companies operating purse seiners in Lake Tanganyika
should recommence as was done from 1973 to 1989. The capacity of
the industrial fishery in the Tanzanian part of Lake Tanganyika
is unclear.

(4) An adequate budget is required for Tanzania to carry out
monthly catch assessment and annual frame surveys. The two
Tanzanian regions bordering Lake Tanganyika should each be
provided with a boat equipped with an outboard engine so that
communication and proper supervision of data collection can be
maintained.

The latter 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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