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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 0f 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 build— up of effective coordination mechanisms to
ensure full collaboration between tha Governments concerned.

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

LARE 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., LTR’s Fisheries Statistics Subcomponent: March
1995 1995 update of results for Lake Tanganyika. 

FAO/FINNIDA Research for the Management of the 
Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/32 (En): 38p.



GCP/RAF/271/FIN-TD/32 (En) v

   TABLE       OF       CONTENTS   

1. INTRODUCTION 1

2. MATERIALS AND METHODS 1

3. RESULTS 2
3.1 Assistance to the organisation and execution

of ongoing FS and CAS data collection, analysis
and reporting 2

3.2 Logistic and technical assistance to national
fisheries statistical units 3

3.3 Local staff training, etc 3
3.4 Gathering, checking, and compilation of past and

present data concerning fisheries statistics in
project data bank/documentation center 4

3.5 Regular census (ground and aerial FS) on the numbers
of fishermen, boats, etc. (nominal fishing effort),
including a planned lake wide simultaneous FS in
February-March 1995 6

3.6 Organisation of a Workshop on Fisheries Statistical
Coordination and Standardization and of regular
meetings of the fishery statistical coordinators
of the 4 riparian countries 7

3.7 Coordination of standardized reporting on annual FS
and CAS results to enable the compilation of overall
Lake Tanganyika fisheries statistics 8

3.8 Collection and reporting on supplementary fishery
statistics (e.g. industrial statistics in Kalemie and
Moba, Zaïre; continuous monitoring of fish landing
site(s) and daily kapenta (clupeid) splitting in
Mpulungu, Zambia) 8

3.9 Extraction of fishery statistical data
from the fish  biology subcomponent sampling 9

3.10 Reporting, through Technical Documents, on national
and lake wide aspects of Lake Tanganyika fisheries
statistics 10

3.11 Field missions to national and local fisheries
statistical offices and field stations to discuss,
organize, collect data, etc. regarding fisheries
statistics activities mentioned above 11

4. CONCLUSIONS 11

5. RECOMMENDATIONS 12

6. REFERENCES 13

FIGURES 1 — 16 17

TABLES 1 — 14 24

Annex 1: Project profile 37



GCP/RAF/271/FIN-TD/32 (En) 1

1. INTRODUCTION

This report presents, in brief, the status of findings and
activities of the LTR fisheries statistics subcomponent up to
March 1995 and constitutes an update of the presentation on the
findings of the fisheries statistics subcomponent, presented
during LTRs Third Joint Meeting in Kigoma, November 1994 (Hanek
& Coenen, 1994). Figures and tables were updated and additional
tables on new results included. More details on findings of LTR
fisheries statistics activities can be found in several
Technical Documents, published earlier and mentioned in this
report.

The    immediate       objective    of the fisheries statistics
subcomponent is the following: to improve/standardize/coordinate
the existing fishery statistics data collection systems of the 4
riparian countries, but especially to standardize and coordinate
the (timely) reporting on annual Frame (FS) and Catch Assessment
Surveys (CAS) results and to provide additional information for
the medium and long run objective.

In the    medium       and       long       run   , and in order to obtain the
necessary information for the formulation of a future fishery
management plan for Lake Tanganyika, these results, comprising
reliable estimates of local and lake-wide catch/effort and CPUE
figures (fishing mortality or effective fishing effort) should
complement and be integrated with especially the results of the
hydroacoustics subcomponent (determination of the temporal and
spatial distribution and abundance of pelagic resources) and
also those from the fish biology (biological production
patterns) and other subcomponents.

At the end of this report, some recommendations are given
concerning Lake Tanganyika fisheries statistics, in general, and
concerning the proposed future LTR activities to monitor and
improve these statistics.

2. MATERIALS AND METHODS

Regarding the fisheries statistics subcomponent, two
different kinds of activities have to be discerned:

- assistance (logistic, financial, technical, organizational)
to ongoing surveys in the four riparian countries (although LTR
activities in Zaïre are limited to prevailing unstable political
situation);

— organisation of extra activities to collect supplementary
information not covered by the ongoing surveys.

Concerning the    first       kind       of       activities   , they cover:

(1) assistance to the organisation and execution of ongoing FS
and CAS data collection, analysis and reporting;
(2) logistic and technical assistance to national fisheries
statistical units;
(3) local staff training, etc.
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Regarding the    second       kind       of       activities   , these comprise
mainly the following:

(4) gathering, checking, and compilation of past and present
data concerning fisheries statistics in project data
bank/documentation center;
(5) regular additional census (ground and aerial FS) on the
numbers of fishermen, boats, etc. (nominal fishing effort),
including a lake wide simultaneous FS in February-March 1995;
(6) organisation of a Workshop on Fisheries Statistical Coor-
dination and Standardization and of regular meetings of the
fishery statistical coordinators of the 4 riparian countries;
(7) coordination of standardized reporting on annual FS and CAS
results to enable the compilation of overall Lake Tanganyika
fisheries statistics;
(8) collection and reporting on supplementary fishery
statistics (e.g. industrial statistics in Kalemie and Moba,
Zaïre; continuous monitoring of fish landing site(s) and daily
kapenta (clupeid) splitting in Mpulungu, Zambia);
(9) extraction of fishery statistical data from the fish
biology subcomponent sampling;
(10) reporting, through Technical Documents, on national and
lake wide aspects of Lake Tanganyika fisheries statistics;
(11) field missions to national and local fisheries statistical
offices and field stations to discuss, organize, collect data,
etc. regarding fisheries statistics activities mentioned above.

3. RESULTS

While detailed analyses for several topics still have to be
finalized, the following overall and country results/trends were
noted:

3.1 Assistance to the organisation and execution of ongoing FS
and CAB data collection, analysis and reporting

—    Burundi,       October       92       FS   : 604 catamarans, 67 Apollo’s, 298
canoes; since mid—sixties about 80 % increase in total fishing
effort while total catches only increased by 50 % (Coenen,
1994c);

—    Burundi.       CAS       92—93   : 1992 — ~24,560 tonnes; 1993 — 15,565
tonnes; this decline, and also for CPUEs, was apparent for all
types of fishing due to reduction in total fishing effort; catch
dominated by Clupeids (67-69.1 %) and Lates stappersii (28.7—
31.6 %); probable local overfishing, catch level for 1992 close
to minimum potential yield estimate (92 versus 90 kg/ha/year,
respectively) (Coenen & Nikomeze, 1994a,b);

-    Burundi,       CAS       94   : total catch 21,825 tonnes; this recovery of
total catch, but also of CPUEs, was apparent for all types of
fishing except for the industrial fishery (see Tables 1—4); for
the latter, only 9 units remained operational on an irregular
base, and the total industrial effort, expressed as the number
of fishing trips, was almost reduced by half (1992: 3677 trips;
1994: 1964 trips); the artisanal fishery (catamarans and
Apollo’s)
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contributed for 94.8 % of the total catch, and especially the
Apollo fishery is booming (representing already 20.9 % of the
total catch) and competing with and exploiting the same fishing
grounds as the industrial fishery; also, the traditional
fishery, although not very productive (16 kg/unit/trip),
regained importance and exceeded in total catch and number of
fishing trips the statistics of 1992 (1994: 795 tonnes, 49777
fishing trips; 1992: 662 tonnes and 40663 trips). For the total
catch, the average species composition is still dominated by
clupeids (67.8 %) and L. stappersii (29.5 %);

-    Tanzania.       CAS       93   : LTR Kigoma assisting first decentralized
CAS data input by Kigoma Region/District Fisheries Officers;
final results still being compiled in Dar es Salaam Fisheries
Headquarters;

-    Zambia.       FS/CAS       June-July       94   : LTR/DOF Mpulungu execution; for
results, see 3.5;

-    Zaïre   : no ongoing standardized lake wide FS/CAS activities,
only some localized data collection; incomplete historical data;
assistance to MECNT staff for collection of fisheries statistics
from industrial units in Kalemie and Moba (see also 3.8);

3.2 Logistic and technical assistance to national fisheries
statistical units

Apart from Bujumbura, main assistance was given to Lake
based field stations:

—    Burundi   : unit based in Fisheries Department Headquarters,
Bujumbura; FAO developed software (using dBaseIII) for data
processing;

—    Tanzania   : unit based in Fisheries Division Headquarters, Dar
es Salaam using FAO developed TANFISH software for FS and CAS
data analysis; decentralized CAS data input (using laptops) in
Lake Tanganyika Regions since 1993 (see also 3.1);

—    Zambia   : unit based in Fisheries Department Headquarters,
Chilanga (Lusaka); Mpulungu is main station on Lake Tanganyika
(see also 3.1);

—    Zaïre   : unit based in Fisheries Department Headquarters,
Kinshasa; support to Kalemie and Moba MECNT staff (see also 3.1)
and to CRH, Uvira based researcher, specialised in fisheries
statistics.

3.3 Local staff training, etc.

Continuous in—service training (field operations;
collection, checking, compiling, analyzing, reporting of
fisheries statistical data) carried out by LTR staff during SSP
field and office activities in the 3 main LTR stations
(Bujumbura, Burundi; Kigoma, Tanzania; Mpulungu, Zambia) around
Lake Tanganyika.
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3.4 Gathering, checking, and compilation of past and present
data concerning fisheries statistics in project data
bank/documentation center

First compilation of past and present country fisheries
statistical data was given in Coenen (1994b) with an update for
Burundi in (Coenen & Nikomeze, 1994a,b); several other aspects
of Lake Tanganyika fisheries statistics were reported in various
Technical Documents and Travel Reports (TRAMs) (see 3.10 and
3.11). Numerous publications and data files on Lake Tanganyika
fisheries statistics are already available in the Regional
Documentation Center, Bujumbura and continue to be collected;
lake wide and individual country data compilations also
available as computer files. An updated summary on the present
knowledge concerning Lake Tanganyika is given hereafter:

— Lake wide total catches for Lake Tanganyika, as well as for
the 4 riparian countries, show an    increasing       trend    since the
early fifties and are estimated to attain levels    of       130000       to   
   170000       tonnes    during recent years (Fig. 1); historical annual
catch/effort data, per country and per type of fishery, are
presented in Tables 5-8;

— As a result, the overall average catch/ha/year increased from
about 4 kg in 1953 up to 51 kg/ha/yr in 1992; for Burundi,
showing some signs of local overfishing, this even amounts to
94.5 kg/ha/yr in 1992 and 83.9 kg/ha/yr in 1994 which is near
the lower level of the estimated fish potential of the Lake (90—
140 kg/ha/yr); the average catch/ha/yr for Zambia, Tanzania and
Zaïre in 1992 amounts respectively to 69, 60 and 34 kg/ha/yr
(Fig. 2);

- Lake wide total value of the catches landed in 1991 is
estimated to amount to about 26 x 106 US $ or an average landing
price per kg of fish of about 0.15 US $ (Burundi contributing
the major part i.e. about 10 x 106 US $ and an average price per
kg of 0.41 US $ kg); as a comparison, total annual values and
average prices/kg for Burundi were respectively 10.1 x 106 US $
and 0.41 US $, 7 x 106 US $ and 0.45 US $, and 7.5 x 106 US $
and
0.34 US $ in 1992, 1993 and 1994:

- Total lake wide fishing effort, expressed as total number of
all types of fishing units,    hardly       changed    since the early
seventies, varying between    10000       and       12000       fishing       units   
(Fig.3). A considerable reduction in the total number of fishing
units in Tanzania during the last decade (7700 down to 3200) was
compensated for by an almost equivalent increase in Zaïre (4000
up to 7150); at present, it is estimated that there are about
7400 traditional units, 2000 artisanal liftnet units, 1000
scoopnet units (Tanzania), 200 kapenta seines (Zambia) and about
40 operational industrial units (20-25 in Mpulungu/Nsumbu,
Zambia; 1 in Kigoma, Tanzania; 6-9 in Burundi; 7 and 1 in
respectively Kalemie and Moba, Zaïre); the results of the lake
wide simultaneous ground approach frame survey (February—March
1995) should give a more up to date picture of the overall
distribution and types of fishing effort on Lake Tanganyika;
fishing around the Lake is done by an estimated    40000       fishermen   ;
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this means that probably several hundred thousand people are
involved in fisheries related activities (fish processing,
trade, transport, boat building, gear supply and repair, etc.);

— However, and very important, is the fact that the composition
of the fishing fleet changed considerably since the early
fifties: the not very productive traditional subsistence fishing
diminished in favour of much more productive artisanal and
industrial fishing units; as a result, and also due to the use
of more efficient fishing gear, average annual catches per
fishing unit of about 3 tonnes/yr/unit in the early fifties
increased to an overall average of about 14 tonnes in 1992, with
annual peak averages in Burundi and Zambia around 30 tonnes/yr/
unit (Fig. 4);

- the    unit       of       effort   , defined as the fishing effort exercised
by one fishing unit, its crew and gears, is completely different
for different types of fishing units; the major types of units
are:
traditional units, catamaran and Apollo liftnet units, ‘kapenta’
(clupeids) beach seine units (Zambia), and industrial units.
therefore, the Catch per Unit of Effort (CPUEs) for these
different units vary considerably in time and space, but, as a
rule of thumb, the following average CPUE values can be used:

* industrial unit . 900 kg/night (170 for Burundi)
* catamaran liftnet unit: 130 kg/night
* Apollo liftnet unit : 300 kg/night (Burundi only)
* kapenta seine : 100 kg/night (Zambia)
* traditional unit : 25 kg/night

More detailed CPUE values, per type of fishing unit, and its
variation in time and space, are given in 3.9 and in various
publications and TDs.

- due to the continuous expansion of light fishing at night
(artisanal liftnet units, kapenta seines, scoop nets,
industrial) targeting especially the Clupeids (Stolothrissa
tanganicae, Limnothrissa miodon) and Lates stappersii, overall
catches are mainly composed of these 3 species. They show
fluctuating abundances in space and time (daily, monthly,
yearly, multi-annual cycles) and abundances for the 2 clupeid
species and L. stappersii are negatively correlated. For the
industrial fishing in Burundi, e.g., the Clupeids are in general
more abundant while for the industrial fishing in Zambia, since
1986, adult L. stappersii became the most abundant (Figs. 5a and
b; 6a and b). From figure 5a, it can be seen that L. stappersii
shows regular minima in July-August in the industrial catches of
the Mpulungu area in Zambia. In Burundi, these minima do not
follow a regular pattern (Fig. 5b). The final results of the
other subcomponents might allow in the future to make straight
links between regular minima/maxima of L. stappersii and other
pelagic species and certain limnological, meteorological or
other phenomena. For example, L. stappersii, a known predator,
might need a good visibility (thus high transparency or low
turbidity of the water) to be able to detect and chase its prey,
mainly clupeids (Plisnier, pers. comm.).
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- also in Kalemie and Moba (Zaïre), the industrial catch in
1993-94 was mainly composed of Lates stappersii (see Table 5c);
and also in Kigoma, Tanzania, the bulk of the industrial catch
of the one remaining operational unit is mainly composed of L.
stappersii, mainly adults (mean total length 26.4 cm) but also
juveniles recruiting into the purse seine fishery at 8 cm of
total length (Mannini, 1994). The north basin of the Lake, where
mainly juvenile L. stappersii are fished, is thought to be a
nursery area for this species.

— when comparing figures 6a and 6c, it is clear that the
species composition of the industrial purse seine and the
artisanal liftnet catches show the same pattern of fluctuations
of L. stappersii and clupeids. It also shows that the industrial
units, fishing in pelagic fishing grounds, catch more L.
stappersii than the artisanal liftnet units which exploit more
inshore fishing grounds. However, figure 6c also seems to
indicate (gradual average increase of L. stappersii and
corresponding decrease of clupeids throughout time) that the
liftnet units are moving more and more to more pelagic fishing
grounds.

3.5 Regular census (ground and aerial FS) on the numbers of
fishermen, boats, etc. (nominal fishing effort), including a
planned lake wide simultaneous FS in February-March 1995

—    first       lake       wide       aerial       FS       Lake       Tanganyika,       29.09-03.10.92   ,
its results being reported in Hanek et al. (1993a,b), Coenen et
al. (1993a,b) and Coenen (1993c):

* total of 13976 single boat units of which 2464 units were
composed as 1232 catamarans and 21 as 7 trimarans; Burundi:
1802, Tanzania: 3839, Zambia 76S and Zaïre 7S70 boat units;
average number of boat units per km of shoreline: 8;
* total of 4S9 fish landing sites according to different size
classes were recorded (B:34; T: 127; Zam: 41; Zai: 257); on the
average 1 landing site per 4 km of shoreline;
* shoreline composed of rock (43 %), sand (31 %), rock/sand (21
%) and marshy zones around river estuaries (5 %).

-    second       lake       wide       aerial       FS       Lake       Tanganyika,       19-21.05.93   : due
to the bad quality of the video film, reliable counts of boats
could not be achieved.

-    Zambia.       FS/CAS       6.06-9.07.94   : LTR/DOF Mpulungu execution
(Mwape, 1994)

* total of 80 landing sites
* total of 55O artisanal fishing units (536 planked boats, 6
dugouts, 5 fiberglass boats, 3 catamarans), operated by 2273
fishermen and crew, and 19 transport boats; only 37 outboard
engines (compared to 62 in 1992);
* main fishing gear is the kapenta seine (103 in number) with a
CPUE of 104 kg/unit/night (mainly clupeids and particularly
Limnothrissa) and using 850 fishing lamps; 1133 gill nets, 61
handlines, 12 longlines;
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* 24 operational purse seiners (out of a total of 30; several of
them moved in from Zaïre recently) with a CPUE of 877
kg/unit/trip and mainly catching Lates stappersii (96.6 %) and
clupeids (2 %);

-    first       simultaneous       (ground-approach)       FS,       February-March       1995   :
final meeting of the fisheries statistical coordinators of the 4
countries to finalise its preparations took place from 12-
13.12.1994 in Bujumbura (Coenen, 1994d,e). The lake wide FS was
financed by LTR (about 12.000 US $) and started end February -
beginning of March 1995 in all four countries. The results will
be analysed per country and a lake wide compilation of the
results will be elaborated by LTR, Bujumbura. This SFS should
give a more precise and detailed picture of the number, type and
location of fishing effort on Lake Tanganyika than the one
provided by the results of the earlier lake wide aerial FS. A
   preliminary       analysis       of       the       95       Burundi       SFS    data reveals that
there are 54 active fish landing sites of which 2 are temporary
ones (Fig. 7). Out of a total of 1406 boat units, 1061 proved to
be active units. The distribution of the different types of
units enumerated, per stratum and per province, is given in
Table
9. In all, a total of 438 catamaran and 101 Apollo liftnet units
and 410 traditional active fishing canoes were identified (in
1992, respectively 604, 67 and 298 units were counted). Only 2
active industrial fishing units were enumerated, the other non
operational units being moored in the harbour of Bujumbura. The
fishing effort since 1992 has thus shifted towards less but more
performing artisanal Apollo liftnet units, a revival of the
traditional fishery and a continuous decrease of the industrial
fishery. A total of 234 units (or about 22 %) are equipped with
an outboard engine (ranging between 4 and 40 HP) and the level
of motorisation of the catamaran and Apollo units is
respectively 35 and 67 %.

3.6 Organisation of a Workshop on Fisheries Statistical
Coordination and Standardization and of regular meetings of the
fishery statistical coordinators of the 4 riparian countries

-    Workshop       on       the       Coordination       and       Standardization       of       Fisheries   
   Statistics       for       Lake       Tanganyika.       Bujumbura       26-30.07.1993   : major
recommendations included the need for standardized annual
national reporting of FS and CAS results (forms and definitions
were adopted) because the possibility to try to adopt a uniform
fisheries statistical data collection system was unanimously
rejected; need for regular FS, including a simultaneous one in
February 1995, and for regular meetings of the national
fisheries statistical coordinators (Coenen 1993a,b).

-    Annual       meetings       of       the       fishery       statistical       coordinators       of       the   
   4       riparian       countries   : the first one took place in Bujumbura, 12—
13.12.1994, to prepare 02.95 simultaneous FS and to discuss
annual and general fisheries statistics for Lake Tanganyika
(Coenen, 1994d and 1995; see also 3.5).
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3.7 Coordination of standardized reporting on annual FS and CAB
results to enable the compilation of overall Lake Tanganyika
fisheries statistics

- Following the recommendations of the Statistical Workshop in
July 1993 (see 3.6), Burundi prepared its standardized fisheries
statistical result outputs for 1993 (see also Coenen & Nikomeze,
1994a,b); they were sent to the Directors of Fishery and the
fisheries statistical coordinators of the 3 other countries and
to the CIFA Subcommittee for Lake Tanganyika, FAO, Rome;
standardized result outputs for 1992 (not yet for 1993) from
Tanzania and Zambia were submitted during the first fisheries
statistics coordinators’ meeting and were annexed in Coenen
(1994, 1995)

- Pre-1993 overall Lake Tanganyika fisheries statistics compi-
lations were prepared and reported in various TDs (see 3.10).

3.8 Collection and reporting on supplementary fishery statistics
(e.g. industrial statistics in Kalemie and Moba, Zaïre;
continuous monitoring of fish landing site(s) and daily kapenta
(clupeid) splitting in Mpulungu, Zambia)

- Since October 1992, LTR is monitoring the collection of
   industrial       fisheries       statistical       data       from       Kalemie   ,    Zaïre    with
the help of a Kalemie based industrial fisherman (DD). Since
July 1993, after strengthening the links with the ECN
Subregional Coordinator of Kalemie, parallel ECN data on the
industrial fishing were also received. A first compilation of
data, up to 11.93, was published in Coenen (1994b). Total 1993
industrial catch (DD data) for Kalemie, with on the average 8.4
units fishing per monthly fishing cycle, amounted to 763 tonnes,
with an average CPUE of 875 kg/night/unit (see Table 10). The
bulk of the catch was mainly composed of Lates stappersii (94.0
%), Clupeids (5.1 %) and Lates spp. (0.9 %). Total 1994
industrial catch (DD data) for Kalemie, with on the average only
5.3 units fishing per monthly fishing cycle (6 units moved to
Zambia while 2 units were turned into transport vessels),
amounted to 402 tonnes, with an average CPUE of 830
kg/night/unit (Table 10). The bulk of the catch was again mainly
composed of Lates stappersii (97.7 %), Clupeids (1.0 %) and
Lates spp. (1.4 %). A comparison with ECN statistics for the
periods 7.93 - 12.93 and 1-12.94 (see Table 11) revealed that,
for reasons explained in Coenen (1994b), the latter only
represent respectively 45 % and 53 % of the total catch and 49 %
and 48 % of the average CPUE per fishing unit as recorded by DD.
Out of the 14-17 units, of which on the average about 10 units
were active in 1992, only 5-11 units were still operational in
1993 and even less in 1994, 4—7 units, due to the reasons
mentioned above and due to lack of spare parts and diesel, the
difficult political/economic situation of the country, etc..

- Since January 1994, LTR is also monitoring the collection of
   industrial       fisheries       statistical       data       from       Moba,       Zaïre    thanks to
the assistance of the ECN staff in Moba. The two remaining
units, however, mainly due to the excessive prices of the
(little) available diesel and to financial/management problems
of the 2 fishing companies PEZATA and PROMOB, were not
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operational during the whole of 1994, except for the unit UVIRA
(PROMOB fishing company) which fished for 8 nights during 7-8.94
(see Table 12).

- Because of the fact that Zambia’s fisheries statistical data
collection system does not have a continuous monitoring of fish
landing beaches but 3-4 one monthly CAS/FS rounds per year
(which, due to unclear reasons, were not executed since 1993),
LTR decided in September 1994 to start    a       continuous       CAS   
   monitoring    of Katasa beach near Mpulungu and maybe later of
another landing site in Nsumbu area (see also TRAM 53). A daily
catch recording form was designed and total enumeration/sampling
of fishing units started on 25.09.94, 3 times per week. As a
result, monthly variations in catch, effort, CPUE, species
composition, etc. can now be recorded and rough extrapolations
made for all fish landings for Lake Tanganyika in Zambia.

- at the same time, LTR/Mpulungu started a daily kapenta
(clupeids) splitting (determination of the composition
Limnothrissa versus Stolothrissa) of a 1 kg sample of clupeids
taken from one of the S industrial companies in Mpulungu.

3.9 Extraction of fishery statistical data from the fish biology
subcomponent sampling

Since July 1993, weekly fish samples are taken from
artisanal units, industrial units, beach seines, etc. at several
LTR stations and substations around the Lake. Apart from data to
be used for the fish biology subcomponent (length frequency,
maturity, sex, etc.), also some    fishery       statistical       data       were   
   extracted       and       compiled       on       a       monthly       basis    for those stations and
fishing units where enough samples were taken to obtain
significant results regarding CPUE, species composition, etc.
Table 13 gives the summary characteristics of the catamaran
liftnet units sampled from 7.93 to 6.94 in the upper northern
basin (Bujumbura—Uvira), in Karonda (70 km south of Bujumbura),
in Kigoma (Tanzania) and in Mpulungu (Zambia). It shows that
much less fish is caught by catamarans in the northern basin
(due to local overfishing) than in the more southern fishing
grounds. Figures 8 to 10 show the monthly variation in average
catamaran catch per night and the 95 % confidence limits for the
3 areas sampled.

Table 14 presents some catch statistics for different gears
(beach seines, catamaran liftnets (LN) and longlines (LL) used
during catamaran fishing) and periods, taken from fish biology
sampling data in different LTR stations.

The monthly species composition for the liftnet catches was
arrived at by extrapolating the sample composition (Figs. 11 to
16)

- in    Buja/Uvira   , Clupeids show their minimum abundance during
10-11.93 and another minimum during 3.94; in general,
Stolothrissa tanganicae (STA) is more abundant throughout the
year except during 11-12.93 when Limnothrissa miodon (LMI) is
the major species; similar abundances were observed for the
Burundi CAS 93 (see TD/24);
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— in    Karonda   , Clupeids show one important minimum abundance
during 10.93; in general, Clupeids are principally composed of
STA except during 9 and 11.93 (LMI);
- in    Kigoma   , Clupeids show their minimum abundance during 2-3.94
and another minimum during 10.93; here, Clupeids are almost
exclusively composed of STA throughout the year.

As mentioned before, abundance peaks of Clupeids are
negatively correlated with those of Lates stappersii (LST). In
general, abundance trends look more or less similar for the
above stations, although LMI is more abundant in the northern
basin with a broad shallow sandy littoral belt than in Kigoma
where the littoral belt is narrow and steep. The maximum
abundance of LMI in the liftnet catches during 11.93 is most
probably due to the observed (feeding) movements of LMI to the
pelagic zone during October-November (Coulter, 1991) after a
probable spawning in August-September (fish biology observation,
1993) in shallow waters. Thus, spawning behaviour might also
play a role in movements of Clupeids from the littoral to the
pelagic zone, or vice versa, and thus for their availability to
be caught by liftnets. Unfortunately, species composition data
for Mpulungu are not yet available, mainly because there were
major problems in sampling    unsorted    catches.

3.10 Reporting, through Technical Documents, on national and
lake wide aspects of Lake Tanganyika fisheries statistics

Since March 1993, even before the end of the preparatory
phase of LTR, the reporting on Lake Tanganyika fisheries
statistics started; the following TDs were prepared:

* TD 9 and 10: First aerial FS results;
* TD 11: Report on the First Workshop on the Coordination and
Standardization of Fisheries Statistics for Lake Tanganyika;
* TD 15: Report on the historical data of the Fisheries,
Fisheries Statistics, Fishing Gear and Water Quality of Lake
Tanganyika, Tanzania;
* TD 16: Report on the (semi-) industrial fishing on Lake
Tanganyika, with special emphasis on the industrial fishing in
Kalemie, Zaïre and a compilation of lake wide fisheries
statistical data;
* TD 17: Report on LTR’s Second SSP Assessment Meeting;
* TD 18: Report on the October 1992 FS results on Lake
Tanganyika in Burundi, with a comparison with past surveys;
* TD 24: Report on the 1992-93 CAS results for Lake Tanganyika,
Burundi.
* TD 27: Report on LTR’s Third Joint meeting, including a
presentation on preliminary results in fisheries statistics.
* TD 28: Report on the First Fisheries Statistical Coordinators
Meeting for Lake Tanganyika.
* TD 31: Report on the historical data on Fisheries Statistics,
Limnology, Bromatology, Zooplankton, etc. of Lake Tanganyika,
Zaïre.
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3.11 Field missions to national and local fisheries statistical
offices and field stations to discuss, organize, collect data,
etc. regarding fisheries statistics activities mentioned above

Various national fisheries statistics headquarters and
regional offices were visited for this purpose and these field
missions were reported on in several reports (Hanek, 1992, 1993,
1994, 1995)

* TRAM 8 : Kigoma, historical data on fisheries statistics for
Lake Tanganyika, Tanzania;
* TRAM 10: Chilanga and Mpulungu, historical data on fisheries
statistics for Lake Tanganyika, Zambia;
* TRAM 12: Lake wide aerial FS travel report; Kigoma, historical
data; Kalemie, collection of data on industrial fishing;
* TRAM 23: Assessment of fisheries statistical system in the
Kigoma and Rukwa Regions/Districts, Tanzania;
* TRAM 29: Fisheries statistics identification mission Uvira,
Kalemie, Moba, Bukavu, Zaïre;
* TRAM 31: First SSP subcomponents assessment meeting, Kigoma,
Tanzania;
* TRAM 43: Check on the progress of decentralized TANFISH CAS
data computer entry in Kigoma Region/District; second SSP
subcomponents assessment meeting, Kigoma, Tanzania;
* TRAM 50: Discuss various aspects of data collection,
compilation and reporting of CAS data from Lake Tanganyika,
Tanzania; preliminary discussions on the preparation in Tanzania
of the simultaneous FS in February 1995;
* TRAM 53: Check of progress of the fisheries statistics
activities in Mpulungu station, Zambia.

4. CONCLUSIONS

The above outlined summary of results is still preliminary
and only gives an update of LTR’s activities and findings up to
early 1995. Part of the data still have to be compiled and
analyzed. More data are still needed in order to be able to link
them with the results of other subcomponents and with fishery
hydroacoustical data to be obtained during lake wide cruises
with the R/V Tanganyika Explorer in 1995.

The major conclusion is probably the fact that    lake       wide   
   catches       are       still       increasing    due to more and more efficient
artisanal fishing units which exploit principally the 3 main
pelagic species. Some parts of the Lake are already heavily
exploited (the Burundi waters, Mpulungu area in Zambia) and the
proper management of the fishing effort there seems urgent and
indispensable. In Burundi, a natural shift of fishing effort
towards the more southern fishing areas and a decline in the
number of operational industrial fishing units has already been
observed since several years. In Zambia, the solution would be
to oblige part of the Mpulungu industrial (and maybe also
artisanal) units to move to the Nsumbu area, but therefore
better access roads, infrastructures (e.g. electricity supply),
etc. should be developed for this area in order to allow fishing
companies to establish themselves there (Pearce, 1992). The main
part of the Lake however, in Tanzania and Zambia, and also
Zaïre, is still underexploited and available for the (managed)
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introduction of more fishing effort (artisanal units).
Destructive gears, like beach seines and mosquito nets, and too
small meshes should however be banned.

The follow-up of future trends in fish catches, CPUEs, etc.
can only be monitored through    the       collection       of       reliable   
   fisheries       statistics   . Unfortunately, up to this date, the
importance of fisheries statistics and the resulting monitoring
of a free animal protein resource (worth millions of dollars) is
still undervalued (compared to the agricultural sector).
Moreover, due to present severe budget constraints affecting all
riparian countries, the collection of fisheries statistics is
too often considered as the last priority when budgets have to
be allocated.

Therefore, the    existing       fisheries       statistical       systems   
   should       be       reinforced    (rather than neglected) and more importance
should be given to the establishment of recurrent annual budgets
to run fisheries statistical field and headquarters operations,
supervision of beach recorders, elaboration of standardized
fisheries statistical result outputs and regular meetings of the
fisheries statistics coordinators (as decided by the July 93
Statistical Workshop) to enable an adequate lake wide monitoring
of the fisheries resources of Lake Tanganyika. Indeed, fisheries
are usually anything but stable and characterized by
fluctuations caused by environmental and only partially
understood factors, in addition to man—induced changes
(Hannesson, 1994). An inherent difficulty in fisheries
management is the need to manage an unseen mobile resource,
especially in the case of s shared lakes. As a result, fisheries
managers are not able to manage fish stocks directly, but
instead, they can only manage the effort that is applied to the
stock(s). Also, since a number of alternative management
strategies may achieve the same biological effect, there are
obvious advantages in implementing the policy that will also
provide the greatest benefits to all fishermen. In the absence
of management, fishermen will attempt to remove as much of the
stock as they can while it is there. Consequently, fisheries not
subject to any management, risk both biological and economic
overexploitation (Pascoe et al., 1994).

5. RECOMMENDATIONS

In general, but dependent on the future of the project, the
activities of LTR’s fisheries statistics subcomponent should
continue as long as the SSP continues, except for the aerial
frame surveys which proved to be very time consuming to analyse
and very dependent on the quality of the video film taken.

The remaining data, part of them still to be collected,
have to be analysed and compiled. The preparation and
distribution of standardized annual FS and CAS outputs, per
country and for the whole lake, should continue, even after the
project. Once again, it should be stressed that the national
Fisheries Departments should try to secure annual recurrent
budgets to carry out continuous CAS and regular FS (at least
every 2 years) and to keep up their fisheries statistical units
(maintenance of computers, printers and other hardware; budget
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to buy stationary and computer supplies like disks, printer
ribbons, printing paper, etc.). Indeed, without stable national
inputs for the fisheries statistical units, no sustainability of
the system nor any reliable continuity of data collected is
possible.

Possible future technical assistance for the national
fisheries statistical units should principally be directed to
the strengthening of the headquarters and regional units
(without changing too often the statistical systems put in
place) and to the training and supervision of field staff (if
the fisheries statistics collected at the landing sites are not
correct, then any catch/effort estimate, calculated with
whatever sophisticated computerized system, will not be
reliable). The quality and precision of the results of any
survey is dependent on the available budget. Therefore, when
national governments, due to economical or other reasons, can
not guarantee adequate budgets to keep up the system, it is
better to simplify (make less costly) the surveys and thus
accept the fact that it is better too be able to obtain less
accurate estimates than unreliable or no estimates at all. For
example, for Zaïre, some continuous, standardized CAS recordings
could be initiated at some major centres/landing sites where
MECNT staff is in place (e.g. Uvira, Kalemie, Moba) and the
results extrapolated based on the results of the recent FS.

When considering all the money and effort, mostly invested
through national project to assist Fisheries Departments in
conceiving, developing and implementing computerized fisheries
statistical FS and CAS systems, it is a pity to see that all
these nicely implemented but always different computerized
systems are blocking the way to ever reach a standardized system
on a regional base as is the case for shared lakes like
Tanganyika. Ideally, we should come to a simple, user friendly
(with several options) but effective computerized fisheries
statistical system (software package) that can cope with all
kinds of river, lake and even marine fisheries and that can
easily be implemented in any country, region and why not in all
Africa. In this respect, a project profile proposal, to be
funded as a TCP project or with other available funds,
eventually with the case of Lake Tanganyika representing a well
documented shared lake and forming the backbone for the
development of such a software, is presented in Annex 1.



GCP/RAF/271/FIN-TD/32 (En) 14

6. REFERENCES

Coenen, E.J., Report on the First Workshop on the Coordination
1993a and Standardization of fisheries statistics for Lake

Tanganyika (Bujumbura, 26-30 July 1993). FAO/FINNIDA
Research for the Management of the Fisheries on Lake
Tanganyika.
GCP/RAF/271/FIN-TD/11 (En): lOp., 5 ann.

Coenen, E.J., Rapport sur le Prémier Atelier Statistique sur
1993b la Coordination et la Standardisation des Statistiques

des Pêches pour le lac Tanganyika (Bujumbura, 26-30
juillet 1993). FAO/FINNIDA Recherche pour 
l’Aménagement des Pêches au lac Tanganyika. 
GCP/RAF/271/FIN-TD/11 (Fr): l1p., 5 ann.

Coenen, E.J., Field guide containing maps of the Lake
1993c Tanganyika shoreline / Guide de terrain contenant des 

cartes de la côte du lac Tanganyika. FAO/FINNIDA
Research for the Management of the Fisheries on Lake. 
Tanganyika. GCP/RAF/271/FIN-FM/Ol (En & Fr): 88p.

Coenen, E.J. (ed.), Historical data report on the Fisheries,
1994a Fisheries Statistics, Fishing Gears and Water Quality

of Lake Tanganyika (Tanzania). FAO/FINNIDA Research 
for the Management of the Fisheries on Lake 
Tanganyika.
GCP/RAF/271/FIN-TD/15 (En & Fr): lisp.

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

industrial fishing fleet of Kalemie (Zaïre), 10.92—
11.93. FAO/FINNIDA Research for the Management of the
Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/16 (En): 39p.

Coenen, E.J., Frame Survey results for Lake Tanganyika, Burundi
1994c (28-31.10.1992) and comparison with past surveys. 

FAO/FINNIDA Research for the Management of the
Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/l8 (En): 26p.

Coenen, E.J., Report on the First Fisheries Statistical Coordi-
1994e nators Meeting for Lake Tanganyika, 12—13.12.1994,

Bujumbura (Burundi). FAO/FINNIDA Research for the
Management of the Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/28 (En): 28p.

Coenen, E.J., Rapport sur la Première Reunion des Coordonna—
1995 teurs des Statistiques des Pêches pour le lac

Tanganyika, 12-13.12.1994, Bujumbura (Burundi).
FAO/FINNIDA Recherche pour l’Aménagement des Pêches
au lac Tanganyika.
GCP/RAF/271/FIN-TD/28 (Fr): 30p.



GCP/RAF/271/FIN-TD/32 (En) 15

Coenen, E.J. & E. Nikomeze, Lake Tanganyika, Burundi, results
1994a of the 1992—93 Assessment Surveys. FAO/FINNIDA

Research for the Management of the Fisheries on Lake
Tanganyika.
GCP/RAF/271/FIN-TD/24 (En): 26p.

Coenen, E.J. & E. Nikomeze, Résultats des Enquêtes d’Evaluation
1994b des Captures de 1992-93 au lac Tanganyika, Burundi.

FAO/FINNIDA Research for the Management of the
Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/24 (Fr): 28p.

Coenen, E., G. Hanek & P. Kotilainen, Shoreline classification
1993a of Lake Tanganyika based on the results of an aerial

Frame Survey (29.09.92 — 03.10.92). FAO/FINNIDA 
Research for the Management of the Fisheries on Lake
Tanganyika. GCP/RAF/271/FIN-TD/1O (En): 11p.

Coenen, E.J., G. Hanek & P. Kotilainen, Classification de la
1993b ligne côtière du lac Tanganyika basée sur les

résultats de l’Enqu~te Cadre Adrienne (29.09.92 -
03.10.92). FAO/FINNIDA Recherche pour 1 ‘Aménagement
des Pêches au lac Tanganyika.
GCP/RAF/271/FIN-TD/1O: 13p.

Coenen, E.J. & G. Hanek, Report on LTR’s Second Scientific
1994 Sampling Programme Assessment Meeting, Kigoma, 11

12.04.1994. FAO/FINNIDA Research for the Management of
the Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN—TD/17 (En): 20p.

Coulter, G.W. (ed.), Lake Tanganyika and its Life.
1991 Natural History Museum Publications, Oxford Univer

sity Press, London Oxford & New York:354 p.

Hanek, G. (ed.), Reports of Travel 01-15 of Project GCP/RAF/271/
1992 FIN. FAO/FINNIDA Research for the Management of the

Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/05 (En): 89p.

Hanek, G. (ed.), Reports of Travel 16-30 of project GCP/RAF/271/
1993 FIN. FAO/FINNIDA Research for the management of the

Fisheries on Lake Tanganyika.
GCP/RAF/275/FIN-TD/12 (En): 96p.

Hanek, G. (ed.) Reports of Travel 31-45 of project GCP/RAF/271/
1994 FIN. FAO/FINNIDA Research for the Management of the 

Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/19 (En): 71p.

Hanek, G. (ed.) Reports of Travel 46-60 of project GCP/RAF/271/
1995 FIN. FAO/FINNIDA Research for the Management of the 

Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN-TD/30 (En): 95p.



GCP/RAF/271/FIN-TD/32 (En) 16

Hanek. G. and E.J. Coenen (eds.), Report of the Third Joint
1994 Meeting of LTR’s Coordination and International

Scientific Committees.FAO/FINNIDA. Research for the
Management of the Fisheries on Lake Tanganyika.
GCP/RAF/271/FIN—TD/27 (En): 181p.

Hanek, G., E.J. Coenen & P. Kotilainen, Aerial Frame Survey of
1993a Lake Tanganyika Fisheries. FAO/FINNIDA Research for 

the Management of the Fisheries on Lake Tanganyika.
GCP/RAP/271/FIN—TD/09 (En): 29p.

Hanek, G., E.J. Coenen & P. Kotilainen, Enquête Cadre Aérienne
1993b des Pêcheries du lac Tanganyika. FAO/FINNIDA Recherche

pour l’Aménagement des Pêches au lac Tanganyika.
GCP/RAF/271/FIN-TD/09 (Fr): 29p.

Hannesson, R., Bioeconomic analysis of fisheries.
1994 in: Indo-Pacific Fishery Commission. Papers presented 

at the Seventh Session of the Standing Committee on 
Resources Research and Development, Bangkok, Thailand,
29 November - 1 December 1993. FAO Fisheries Report. 
No. 499 Suppl. Rome, FAO, 1994: 2—10.

Mannini, P., Presentation of SSP results: fish biology.
   in   : Hanek. G. and E.J. Coenen (eds.), 1994, Report of 
the Third Joint Meeting of LTR’s Coordination and 
International Scientific Committees. FAO/FINNIDA 
Research for the Management of the Fisheries on Lake 
Tanganyika. GCP/RAF/271/FIN-TD/27 (En): 72-92.

Mwape L.M., Frame Survey Lake Tanganyika (Zambian waters), 6.06-
1994 9.07.1994. FAO/FINNIDA Research for the Management

the Fisheries on Lake Tanganyika. Draft report, 
October 1994: 10 p.

Pascoe, S., Dann, T. & C. Reid, Bioeconomic modelling of
1994 Australian prawn fisheries.

in: Indo—Pacific Fishery Commission. Papers presented 
at the Seventh Session of the Standing Committee on 
Resources Research and Development, Bangkok, Thailand,
29 November - 1 December 1993. FAO Fisheries Report. 
No. 499 Suppl. Rome, FAO, 1994: 11—24.

Pearce, M.J., The development of the pelagic fisheries since
1992 1980 and its effect on the pelagic fish stocks in the 

south of Lake Tanganyika. Final Report, Department of 
Fisheries Zambia, August 1992, Mpulungu: 129 p., 42 
tabs, 61 figs.



GCP/RAF/271/FIN-TD/32 (En) 17



GCP/RAF/271/FIN-TD/32 (En) 18



GCP/RAF/271/FIN-TD/32 (En) 19



GCP/RAF/271/FIN-TD/32 (En) 20



GCP/RAF/271/FIN-TD/32 (En) 21



GCP/RAF/271/FIN-TD/32 (En) 22



GCP/RAF/271/FIN-TD/32 (En) 23



GCP/RAF/271/FIN-TD/32 (En) 24



GCP/RAF/271/FIN-TD/32 (En) 25



GCP/RAF/271/FIN-TD/32 (En) 26



GCP/RAF/271/FIN-TD/32 (En) 27



GCP/RAF/271/FIN-TD/32 (En) 28



GCP/RAF/271/FIN-TD/32 (En) 29



GCP/RAF/271/FIN-TD/32 (En) 30



GCP/RAF/271/FIN-TD/32 (En) 31



GCP/RAF/271/FIN-TD/32 (En) 32



GCP/RAF/271/FIN-TD/32 (En) 33



GCP/RAF/271/FIN-TD/32 (En) 34



GCP/RAF/271/FIN-TD/32 (En) 35



GCP/RAF/271/FIN-TD/32 (En) 36



GCP/RAF/271/FIN-TD/32 (En) 37

Annex 1: Project profile

   Project   : DEVELOPMENT OF AN OVERALL COMPATIBLE FISHERIES
STATISTICAL SOFTWARE PACKAGE FOR THE ENTRY, ANALYSIS
AND PRODUCTION OF STANDARDIZED RESULT OUTPUTS OF
FRAME AND CATCH ASSESSMENT DATA

   Sector   : (INLAND) FISHERIES

   Executing       Agency   : FAO

   Project       location   : FAO, Rome

   Proposed       starting       date   : as soon as possible

   Proposed       duration   : 4 months

   Estimated       donor       contribution   : 40,000 US $ (TCP or other funding)

1. BACKGROUND AND JUSTIFICATION

In recent years, fisheries statistical data entry and
analysis systems for Frame and Catch Assessment Surveys in
Africa become more and more computerized. Through national
projects, individual national fisheries statistical systems were
revised and adapted for the development of a national
computerized software package, most often through FAO executed
projects (e.g. UGASTAT (Uganda), TANFISH (Tanzania), dBaseIII
programmed software (Burundi), etc.).

However, all these packages are different, based on
different fisheries statistical systems, using very often
different definitions for describing fisheries statistical
parameters, and producing non compatible result outputs.

The non compatibility of these systems is hampering a lot
the efforts of standardizing or harmonizing statistical systems
and result outputs at regional level, especially when dealing
with shared waterbodies (lakes, rivers) e.g. Lake Tanganyika
shared by 4 countries with different fisheries statistical
systems. Moreover, a lot of effort and money has been spent to
develop all these different softwares. With only a fraction of
this effort and money, an overall, multi—functional,
standardized software could have been elaborated.

It is therefore urgent and indispensable that one user
friendly, easy, versatile (with several options to adapt to
different national fisheries statistical systems) and compatible
software package be developed to enable entry, data analysis and
production of standardized results outputs for Frame and Catch
Assessment Surveys of various fisheries (traditional, artisanal,
industrial) in Africa. The well documented case of Lake
Tanganyika (cf. LTR project), shared by four countries, could be
used as the backbone for the development of such a software
package.
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2. OBJECTIVE

The objective of this short-term project would be to avail
to different countries a user friendly, easy, versatile and
compatible software package to enable entry, data analysis and
production of standardized results outputs for Frame and Catch
Assessment Surveys of their national fisheries. The
implementation and accompanying local staff training for such a
package in the different countries can be done through national
fisheries development projects.

3. WORKPLAN

A.    Preparatory       phase       (1       month)

Comparison of different fisheries statistical systems and
software packages in use and elaboration of the basic needs
(data entry, analysis, standardized result outputs) for the
development of a universal package that can be used for any
fisheries statistical system in use.

B.    Development       of       fisheries       statistical       software       package    (   3   
   months   )

B.1. Determine best database software and programming language

for the development of such a package.

B.2. Develop the package based on the conclusions of A.

B.3. Test the package using real data.

4. REQUIRED BUDGET

   Est.       Costs    (   US       $   )

- Consultant (fisheries statistician) with 10,000
   ample experience with fisheries statistical
   systems in Africa (1 month)

— Consultant (computer programmer) with ample
   experience in developing fisheries

 statistical software (3 months)    30,000

TOTAL:    40,000
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