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ABSTRACT 

THE DEVELOPMENT OF THE TANZANIAN SARDINE FISHERY 
ON LAKE TANGANY I K A  

Lake Tanganyika i s  an i n t e r n a t i o n a l  l a k e  shared  by t h e  Republics of 

Tanzania,  Za i re ,  Burundi and Zambia. By f a r  t h e  most important  f i s h e r y  on 

t h e  l a k e  i s  t h e  s a r d i n e  f i s h e r y .  The u n d e r u t i l i z e d  s tocks  of  s a r d i n e s  o f f e r  

e x c e l l e n t  p rospec t s  f o r  f u r t h e r  development. 

This  t h e s i s  d e a l s  wi th  t h e  s a r d i n e  f i s h e r y  i n  t h e  Tanzania p o r t i o n  of  

t h e  l a k e .  I t  aims t o  o u t l i n e  t h e  s t r u c t u r e  o f  t h e  f i s h e r y  i n  terms o f  

product ion ,  marketing, d i s t r i b u t i o n  and management o f  t h e  f i s h e r y ,  t o  ana lyse  

t h e  problems o f  t h e  f i s h e r y  and t o  draw conclus ions  r ega rd ing  f u r t h e r  

development p rospec t s .  A l i n e a r  programming model i s  used a s  an a i d  i n  

determining an optimum development p a t t e r n  f o r  t h e  f i s h e r y .  

The t h e s i s  concludes t h a t  f u r t h e r  development r e q u i r e s  p a r t i c u l a r l y  

improvements i n  f i s h  process ing ,  market ing and d i s t r i b u t i o n .  Improvement o f  

t h e  i n f r a s t r u c t u r e  on t h e  l a k e  is a l s o  r e q u i r e d .  J o i n t  management o f  t h e  - 

f i s h  s tock  by t h e  f o u r  c o u n t r i e s  bo rde r ing  t h e  l a k e  i s  d e s i r a b l e .  
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CHAPTER 1 : INTRODUCTION 

Lake Tanganyika, l oca t ed  i n  t h e  Western R i f t  Val ley o f  Eas t  Af r i ca  has 

an  a r e a  of  31,000 km2 wi th  a  l eng th  of  600 mi les  and a  depth of  750 fathoms. 

I t  i s  an  i n t e r n a t i o n a l  l ake  shared  by t h e  Republics o f  Tanzania,  Zambia, 

Za i r e  and Burundi. Tanzania t e r r i t o r i a l  waters  i nc lude  approximately 

2 
13,500 km o r  about 41% of  t h e  l a k e ' s  t o t a l  a r e a .  

The l a k e  has  l a r g e  u n d e r u t i l i z e d  s tocks  of  f i s h  and o f f e r s  e x c e l l e n t  

p rospec t s  f o r  f u t u r e  development o f  t h i s  r e sou rce .  A s t and ing  s tock  of  2.5 

m i l l i o n  me t r i c  t ons  o f  a l l  s p e c i e s  of  t r o p i c a l  f i s h  i s  a v a i l a b l e  

(Johannesson, 1974).  The p r e s e n t  t o t a l  annual h a r v e s t  by t h e  f o u r  coun t r i e s  

border ing  it amounts t o  2-3% o f  t h e  s t and ing  s tock  ( s e e  page6  ) .  

The Lake Tanganyika f i s h e r y  c o n t r i b u t e s  one t h i r d  of  Tanzania ' s  annual 

1 t o t a l  ou tput  of  a l l  f i s h  o f  about 165,000 me t r i c  t o n s  . T o t a l  employment 

f o r  t h e  f i s h e r i e s  is a t  about  34,813 fishermen gene ra t ing  ag ross  revenue o f  

about Tshs . 403,604, 7001, i nc lud ing  home consumption (Bazigos, 1975) . 
Fish  from t h e  f reshwater  l akes  o f  t h e  count ry  a r e  p l a y i n g  an important 

r o l e  i n  supplementing t h e  p r o t e i n  d e f i c i e n t  d i e t  o f  t h e  people  and i n  

c o n t r i b u t i n g  t o  t h e  economy o f  t h e  count ry .  Development of f i s h e r i e s  i s  an 

important  o b j e c t i v e ,  f o r  s e v e r a l  reasons .  Inc reased  incomes i n  t h e  f i s h e r i e s  

s e c t o r  can s t i m u l a t e  t h e  demand f o r  domestic i n d u s t r i a l  p roducts  a s  wel l  a s  

provide  funds f o r  investments  i n  o t h e r  s e c t o r s  o f  t h e  economy. The f i s h i n g  

s e c t o r  can be an important  source of s c a r c e  f o r e i g n  exchange because of  i t s  

p o t e n t i a l  f o r  expor t  of s t a p l e  f i s h  products  t o  neighbouring c o u n t r i e s .  

1 See Table I ,  page 6 .  

1 1978 Report on Product ion Figures  f o r  Major Freshv7ater _ T,akes of - - 

Tanzania,  F i s h e r i e s  Div is ion ,  Minis t ry  of  Xatura l  Resources and - 

Tourism, Dar e s  Salaam. 



i r e  I : Pay, o f  Lake Tanzanyika .----- 



Expansion of t h e  f i s h e r i e s  s e c t o r  could reduce t h e  growing unemployment 

experienced i n  t h e  count ry  as wel l  a s  meet increased  domestic and 

ex terna l  demand f o r  f i s h .  The o f f i c i a l  f i s h e r i e s  development p o l i c y  i n  

Tanzania i s  s t a t e d  as t h e  "development o f  a  h i g h e r  s t anda rd  o f  l i v i n g  f o r  t h e  

fishermen and t h e  n a t i o n  a s  a  whole through increased  f i s h  product ion  and 

improved f i s h  marketing, p roces s ing  and d i s t r i b u t i o n . ' :  (Tanzania Five Year 

Development Plan 1969-1974) 

Se r ious  c o n s t r a i n t s  h i n d e r  t h e  development o f  t h e  f i s h e r i e s  s e c t o r  i n  

Tanzania. P4ost fishermen l i v e  i n  smal l  v i l l a g e s ,  b u t  towns and c i t i e s  remain 

t h e  main p o t e n t i a l  markets f o r  f i s h .  Lack o f  s t o r a g e  f a c i l i t i e s  a s  we l l  a s  

inadequate  methods o f  p roces s ing  and market ing c o n t r i b u t e  t o  low p r i c e s  f o r  

f i s h .  P r i c e s  a r e  a l s o  depressed  by t h e  low incomes and consequent low 

purchasing power of  consumers. 

The s a r d i n e  f i s h e r y  i s  by f a r  t h e  most important  f i s h e r y  on t h e  l ake  i n  

Tanzania. I t  c o n t r i b u t e s  about 80% o f  t h e  t o t a l  c a t c h .  I t  is because of  t h i s  

importance t h a t  t h i s  t h e s i s  i s  undertaken t o  o u t l i n e  t h e  s t r u c t u r e  of  t h e  

s a r d i n e  f i s h e r y  o f  Lake Tanganyika i n  terms of  product ion ,  marketing, 

d i s t r i b u t i o n  and management of t h e  f i s h e r y ,  t o  ana lyse  t h e  problems o f  t h e  

f i s h e r y  and t o  draw conclus ions  r ega rd ing  f u r t h e r  development of  t h e  f i s h e r y .  

A l i n e a r  programming model i s  formulated a s  an a i d  i n  determining an optimum 

development p a t t e r n  f o r  t h e  s a r d i n e  f i s h e r y  o f  Lake Tanganyika. 

This  - t h e s i s  w i l l  d ea l  p r i n c i p a l l y  wi th  t h e  s a r d i n e  f i s h e r y  because it 

is  t h e  most important  f i s h e r y  bu t  w i l l  a l s o  d e a l  wi th  o t h e r  s p e c i e s  where it 

is necessary  t o  exp la in  t h e  o v e r a l l  s i t u a t i o n  i n  t h e  f i s h e r y  and t h e  o v e r a l l  

poten ' t ia l  f o r  economic development i n  t h e  f i s h e r y .  

Following t h i s  i n t r o d u c t o r y  chap te r ,  t h e  s tudy  cont inues  wi th  a  chap te r  

on t h e  p re sen t  s t a t e  of t h e  f i s h e r y  on Lake Tanganyika. I t  d e a l s  wi th  f i s h i n g  
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fishermen and social organization, markets and distribution. 

The fishery potential of the lake is discussed in Chapter 3. It starts 

with a section on biological factors of the lake and further analyses the 

harvesting, processing, marketing and international aspects of fisheries 

expansion. 

Fisheries economics in the context of Lake Tanganyika is the subject of 

Chapter 4 and Chapter 5 contains an outline of a linear programming model for 

the fishery as well as a development design for the fishery. The discussion 

in Chapter 6 deals with policy considerations by analysing a cooperative 

village structure (Ujamaa) as a possible vehicle for improving markets, 

distribution and re-investment. 

An analyses of the stage of full exploitation of the fishery is 

contained in Chapter 7 and set out in Chapter 8 are the conclusions of the 

thesis. 



CHAPTER 2:  THE STATE OF THE FISHERY ON LAKE TANGAr\!YIKA 

The Fish  S tocks  

Bio logica l  surveys  c a r r i e d  ou t  on Lake Tanganyika i n d i c a t e  a  s tanding  

~ t o c k  ( p e l a g i c  ichthyomass) o f  2 .5  m i l l i o n  m e t r i c  t o n s .  n e  r e s u l t s  o f  t h e  

a c c o u s t i c  surveys  sugges t  t h a t  t h e  p o t e n t i a l  maximum s u s t a i n a b l e  y i e l d  of t h e  

whole l ake  i s  about 500,000 me t r i c  t ons  o f  f i s h  p e r  annum (Chapman, 1976).  

De ta i l ed  b i o l o g i c a l  a n a l y s i s  o f  t h e  l a k e ' s  s t o c k  i n d i c a t e s  t h a t  s i x  spec i e s  

make up p r a c t i c a l l y  a l l  o f  t h e  p e l a g i c  ichthyomass i n  t h e  l a k e  (Chapman, 1976).  

The s t o c k  c o n s i s t s  o f  two c lupe id  p l ank t ivo res  (Limnothrissa miodon and 
-- 

S t o l o t h r i s s a  tanganicae)  and f o u r  p r e d a t o r s  (Lates  a n g u s t i f r o n s ,  L ,  marie,  

L .  m ic ro l ep i s ,  and l u c i o l a t e s  s t a p p e r s i e ) .  The two c lupe id  p l ank t ivo res  a r e  

s a r d i n e s .  They account  f o r  80% o f  t h e  t o t a l  s t o c k ,  The s a r d i n e s  o f  Lake 

Tanganyika a r e  t h e  only  f r e s h  water  h e r r i n g  o f  commercial importance i n  

A f r i c a .  The s a r d i n e s  i n  ca tches  a r e  about 4.0 inches  long.  In  t h e  open l ake  

they  remain a t  depths around 35 fathoms dur ing  t h e  day and migra te  up t o  t h e  

s u r f a c e  a t  n i g h t  (Coul te r ,  1963) . 

Fish ing  Operat ions 

On t h e  Tanzania s e c t i o n  of  t h e  l ake ,  t h e r e  a r e  two s e c t o r s  of  t h e  

f i s h e r y .  F i r s t ,  t h e r e  i s  t h e  in shore  t r a d i t i o n a l  f i s h e r y  which is  cha rac t e r i zed  

by small  s c a l e  f i s h i n g  u n i t s  opera ted  by l abour - in t ens ive  techniques .  Second, 

t h e r e  i s  t h e  i n d u s t r i a l  f i s h e r y ,  which i s  of f -shore  and c a p i t a l  i n t e n s i v e .  

The i n d u s t r i a l  f i s h e r y  has  f o u r  medium s i z e d  pu r se  s e i n e  u n i t s  which 

o p e r a t e  from Kigoma. Two of t h e s e  a r e  owned by Uvuvi Kigoma Limited, which 

is a government owned company. Another pu r se  s e i n i n g  u n i t  i s  opera ted  by t h e  

FAO/UNDp P r o j e c t  and t h e  fou r th  i s  opera ted  by a  Greek fisherman. These 

u n i t s  land s u b s t a n t i a l  ca tches  of s a r d i n e s ,  l u c i o l a t e s  and l a t e s  spec i e s .  

The u n i t s  s e l l  f i s h  themselves.  The l a r g e r  f i s h  a r e  u s u a l l y  so ld  e i t h e r  



through small wholesalers  o r  d i r e c t  t o  t h e  r e t a i l e r s  who l a t e r  s e l l  a t  t h e  

r e t a i l  markets i n  Kigoma d i s t r i c t .  Sa rd ines ,  d r i e d  on t h e i r  own dry ing  racks  

a r e  u sua l ly  so ld  t o  government i n s t i t u t i o n s  such a s  t h e  National  Mi l l ing  

corporat ion which produces f i s h  meal ou t  o f  t h e  d r i e d  s a r d i n e s  f o r  human and 

animal consumption t o  meet domestic requi rements .  When l a r g e  ca tches  a r e  

landed, f r e s h  s a r d i n e s  a r e  s o l d  sometimes t o  small  p r i v a t e  t r a d e r s  t o  d ry  and 

r e s e l l  t o  t h e  t r a d e r s  i n  Kigoma/Ujiji .  

The d i s t i n c t i o n  between t h e  two s e c t o r s  of  t h e  f i s h e r y  r e s t s  d e f i n i t i o n a l l y  

on t h e  type  of f i s h i n g  v e s s e l s  and t h e  r e l a t i v e  amount o f  c a p i t a l  employed. 

The Tanzania p o r t i o n  of t h e  l a k e  c o n t r i b u t e s  more than  50% o f  t h e  l a k e ' s  

t o t a l  ca t ch .  The t o t a l  ca t ch  on t h e  l a k e  i s  es t imated  t o  be l e s s  t han  100,000 

me t r i c  tons  p e r  annum (Smart, 1976).  The ca t ch  from Lake Tanganyika 

c o n t r i b u t e s  one - th i rd  o f  Tanzania 's  annual t o t a l  ou tput  of  a l l  f i s h  

(Midtgaard 1975) a s  shown i n  t h e  t a b l e  below. 

Table 1: Approximate Output o f  A l l  Fish p e r  Annum i n  
Tanzania i n  1974. 

Source : Output i n  Metr ic  Tons: 

Lake Tanganyika 52,000 

Lake V i c t o r i a  45,000 

Indian  Ocean 30,000 

Lake Nyasa 10,000 

Other Inland Lakes, Rivers  
and Ponds 28,000 

To ta l  165,000 

Source: (Annual Report o f  t h e  F i s h e r i e s  Div is ion ,  Minis t ry  o f  Natural  
Resources and Tourism, Tanzania,  1975).  



of t h e  two s e c t o r s  on t h e  l ake ,  t h e  t r a d i t i o n a l  f i s h e r y  i s  by f a r  t h e  

more important .  I n  1974, it took 89% o f  t h e  ca t ch  (47,453 m e t r i c  tons)  and 

t h e  i n d u s t r i a l  f i s h e r y  took t h e  r e s t .  The v e s s e l  used i n  t h e  t r a d i t i o n a l  

f i s h e r y  i s  t h e  canoe. A t o t a l  o f  5,233 canoes o p e r a t e  i n  Tanzania waters  on 

Lake Tanganyika (Bazigos, 1975).  

The t r a d i t i o n a l  f i s h e r y  i s  conf ined  t o  a  s h o r t  range o f  ope ra t ion  from 

t h e  beaches. The d u r a t i o n  o f  t h e  t r i p s  undertaken by t h e  f ishermen i s  only  

a  few hours .  The t r a d i t i o n a l  f i s h e r y  i s  d iv ided  i n t o  s i x  techniques  of  

f i sh ing .  These a r e  hand l i n i n g ,  beach f i s h  s e i n i n g ,  beach dagaa s e i n i n g ,  

g i l l  n e t t i n g ,  l i f t  n e t t i n g  and lusenga .  Some o f  t h e  techniques  such a s  

beach f i s h  a r e  f o r  l u c i o l a t e s  s p e c i e s  though most techniques produce most ly 

s a r d i n e s .  

The lusenga f i s h e r y  i s  by fa r  t h e  most important  one a long  t h e  l a k e .  

According t o  t h e  frame survey  o f  August 1975 undertaken on t h e  Tanzania 

s h o r e l i n e  of  t h e  l ake ,  about  72% of  t h e  f i s h i n g  canoes on t h e  l ake  were 

engaged i n  t h e  lusenga f i s h e r y .  They con t r ibu ted  88.7% of  t h e  t o t a l  ca t ch  

o f  a l l  spec i e s  while  lift n e t s  c o n t r i b u t e d  0.5%, handl ines  0 .5%,  beach f i s h  

0.8%, beach dagaa 6.6% and g i l l  n e t  2*9%, '  Catches from t h e  i n d u s t r i a l  s e c t o r  

were excluded from t h e  survey .  . 

The lusenga i s  a hand held. scoop n e t  wi th  an e l i p t i c a l  mouth a t t a c h e d  

t o  a handle of about 4 .0  t o  4 .5  metres  long ( see  Figure 11, page 8 ) .  Depth 

of t h e  n e t  is  between e i g h t  and t e n  me t r e s .  I t  i s  used by canoes t h a t  a r e  

paddle-powered and normally c a r r y  a  crew o f  two f ishermen.  

1 The frame survey  involved  a complete enumeration and assessment of  a l l  
t h e  i npu t s  and ou tpu t s  of t h e  f i s h i n g  i n d u s t r y .  I t  was carr- ied out  p r i o r  
t o  i n i t i a t i o n  of a ' c a t c h  assessment system based on sampling surveys i n  1 
orde r  t o  provide  d a t a  on t h e  c h a r a c t e r i s t i c s  o f  t h e  t r a d i t i o n a l  canoe 
f i s h i n g  i n d u s t r y .  
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The lusenga f i s h e r y  i s  conducted a t  n igh t  by a system o f  l i g h t  

a t t r a c t i o n .  Two p r e s s u r e  (kerosene) lamps wi th  t o p  shades a r e  a t t ached  t o  

a prot ruding  frame u s u a l l y  from t h e  r e a r  of t h e  canoe f o r  a t t r a c t i n g  t h e  

f i s h .  'When t h e  f i s h  a r e  concent ra ted  around t h e  lamps o r  i n  t h e  " l i g h t  

a t t r a c t i o n  a rea"  one of t h e  crew ope ra t e s  t h e  n e t  (scoops) whi le  t h e  

~ t h e r  manoeuvres t h e  canoe.  The process  is repea ted  s e v e r a l  t imes  u n t i l  

a l l  t h e  f i s h  a r e  dep le t ed  i n  t h e  l i g h t  a t t r a c t i o n  a r e a  (Sasidharan,  1976).  

Catches from t h e  t r a d i t i o n a l  f i s h e r y  a s  we l l  a s  t h e  i n d u s t r i a l  f i s h e r y  . 

c o n s i s t  o f  about  80% s a r d i n e s  and 20% l a r g e r  s p e c i e s ,  l a t e s  and l u c i o l a t e s  

(Smart, 1976).  The f i s h e r y  ope ra t e s  from open beaches,  g e n e r a l l y  where it 

is  both  s h e l t e r e d  from t h e  weather  and has some f l a t  ground f o r  dry ing  

s a r d i n e s .  Very few o f  t h e  f i s h i n g  v i l l a g e s  have acces s  t o  r o a d s ,  

Communication i s  most ly by b o a t s  (water  t a x i s ) .  

The canoe f i s h e r y  i s  b a s i c a l l y  subs i s t ence  i n  c h a r a c t e r  and t h e  

p r o d u c t i v i t y  o f  f ishermen tends  t o  be low, This  i s  caused i n  p a r t  by an 

inadequate market ing and d i s t r i b u t i o n  s t r u c t u r e  t h a t  has  tended t o  

discourage f ishermen from i n c r e a s i n g  t h e i r  c a t c h e s .  Hence, f o r  t h e  most 

p a r t ,  f ishermen produce j u s t  enough t o  provide f o r  t h e i r  own needs.  

The fo l lowing  t a b l e  shows an es t imated  t o t a l  f i s h  c a t c h  and monthly 

average t o t a l  f i s h  ca t ch  on a s t r a tum b a s i s .  I n  t h e  con tex t  o f  Lake 

Tanganyika f i s h e r y ,  a s t r a t u m  is an  a r e a  f o r  ca t ch  assessment  survey.  The 

Tanzanian s h o r e l i n e  of Lake Tanganyika i s  d iv ided  i n t o  seven major ca t ch  

assessment a r e a s  c a l l e d  s t r a t a  by t ak ing  i n t o  account  geographica l  and 

b i o l o g i c a l  c r i t e r i a  o f  s t r a t i f i c a t i o n .  



Table 11. Estimated To ta l  Fish Catch and Monthly Average 
T o t a l  Fish Catch on a  S t ra tum Basis  f o r ' t h e  
T r a d i t i o n a l  F ishery  i n  1974 

(me t r i c  tons)  

I Fish ing  Year 

To ta l  

Stratum 1 
Stratum 2 
Stratum 3 
Stratum 4 
Stratum 5 
Stratum 6 
Stratum 7 

To ta l  
Average 

Sp-I SP-2 
T o t a l  f i s h  ca t ch  (%: 

Tota l  
Monthly F ish ing  sp -1  Sp-2 

IAveraee Average Year 

Source: G.P. Bazigos, The Present  S t a t e  of  t h e  T r a d i t i o n a l  F ishery  o f  
Lake Tanganyika. 

SP-1: Refers  t o  t h e  pe r iod  o f  t h e  f i s h e r y  (bfarch 1974 t o  September 1974) 

SP-2: Refers t o  t h e  pe r iod  o f  t h e  f i s h e r y  (October 1974 t o  February 1975) 

S t ra tum one and two account f o r  80% of  t h e  c a t c h .  Kigoma, l oca t ed  near  

t h e  no r the rn  end of t h e  l a k e  i s  a  ra i lway t e rmina l  and i s  a l s o  t h e  l a r g e s t  

town along t h e  l a k e .  I t  i s  t h e  main c o l l e c t i o n  and d i s t r i b u t i o n  c e n t r e  f o r  

f i s h .  Therefore,  s t r a tum one and two t h a t  a r e  l o c a t e d  nea r  t o  Kigoma have 

lower t r a n s p o r t  c o s t s  and s t r a tums  loca t ed  f u r t h e r  away from Kigoma have 

h igher  t r a n s p o r t  c o s t s .  

A s  a  r e s u l t ,  p r i c e s  of f i s h  i n  t h e  s t r a tums  t h a t  a r e  f u r t h e r  away from 

Kigoma tend  t o  be  depressed  because of t h e  long d i s t a n c e s  t h a t  buyers have 

t o  t r a v e l  and a l s o  t h e  h igh  t r a n s p o r t  c o s t s  involved i n  g e t t i n g  f i s h  from 

t h e s e  reg ions .  I t  i s  probable  t h a t  ca t ches  could be  improved i n  t h e s e  
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~t t h e  p r e s e n t ,  t h e  p r i c e s  a r e  probably r e a l i s t i c  from t h e  s t andpo in t  of  

buyers because they  have h igh  t r a n s p o r t a t i o n  c o s t s .  I f  t r a n s p o r t a t i o n ,  

marketing and d i s t r i b u t i o n  systems a r e  improved, it may be p o s s i b l e  t o  lower 

c o s t s  s o  t h a t  t h e  margin p a i d  t o  f ishermen can be  increased .  

~ e s i d e s  e s t ima t ing  t h e  t o t a l  f i s h  c a t c h  on a s t r a tum b a s i s ,  t h e  Lake 

Tanganyika f i s h e r i e s  r e sea rch  and development p r o j e c t  a l s o  analysed t h e  c o s t  
' 

s t r u c t u r e  i n  t h e  f i s h i n g  i n d u s t r y .  Table I11 below shows an  es t imated  c o s t  

s t r u c t u r e  by f i s h e r y  p e r  fisherman p e r  a c t i v e  f i s h i n g  day and p e r  f i s h i n g  

economic u n i t  p e r  month. A f i s h i n g  economic u n i t  c o n s i s t s  o f  t h e  fishermen, 

t h e  canoes and gear  used i n  t h e  f i s h i n g  o p e r a t i o n ,  The c o s t s  i n  t a b l e  I1 

inc lude  ope ra t ing  c o s t s  f o r  r e p a i r s ,  l abour  c o s t s  and maintenance and exclude 

t h e  i n t e r e s t  pa id  on t h e  c a p i t a l  i nves t ed .  1 

Table 111. Est imated To ta l  Cost p e r  Fisherman p e r  Act ive  
F ish ing  Day and Der F ish ing  Economic Unit a e r  " ~ - 

Month by Gear ~ 6 e  f o r  t h e  T r a d i t i o n a l   ish he?^ 
'in 1974 

(Tanzania s h i l l i n g s )  

1. Lusenga 542.4 33 
2 .  G i l l  n e t  1 123 1 8.88 

Gear Type 

3 ,  Beach dagaa 
4 .  Beach f i s h  
5,  L i f t n e t  
6 .  Handlines 

Source: Costs  and Earnings Survey, Lake Tanganyika F i s h e r i e s  Research 
and Development P r o j e c t .  

Cost p e r  f i s h i n g  
Economic Unit  p e r  
Month 

1 Labour c o s t s  i n  t h i s  con tex t  i nc lude  only  t h e  s h a r e  of  t h e  ca t ch  p a i d  - 

t o  crew members. 

Cost p e r  fisherman 
p e r  a c t i v e  f i s h i n g  
day 



The above t a b l e  i n d i c a t e s  a h i g h e r  c o s t  f o r  Lusenga economic u n i t s .  

 hi^ is due t o  h igh  m a t e r i a l  c o s t ,  eg .  kerosene lamps, n e t s ,  n e t  r e p a i r s  

and canoe maintenance. The h igh  c o s t s  o f  f i s h i n g  u n i t s  f o r  beach dagaa and 

beach f i s h  a r e  a t t r i b u t e d  t o  h igh  t o t a l  crew wages because o f  t h e  l a r g e  

numbers o f  men used f o r  each f i s h i n g  u n i t .  

The lusenga f i s h e r y  i s  a l s o  by f a r  t h e  most important  f i s h e r y  on t h e  

l ake  i n  terms of revenue.  Both t h e  t o t a l  revenue p e r  f i s h i n g  economic u n i t  

pe r  month, t o t a l  revenue p e r  fisherman p e r  month and t h e  t o t a l  revenue p e r  

fisherman p e r  a c t i v e  f i s h i n g  day i s  h ighe r  f o r  t h e  lusenga f i s h e r y  i n  t h e  

two pe r iods  SP-1 and SP-2 a s  shown i n  Table I V  below, The t a b l e  a l s o  shows 

t h a t  t o t a l  revenue was inc reased  i n  SP-2 due t o  a dec rease  i n  supply of  f i s h  

i n  SP-2 caused by t h e  movements of  fishermen i n t o  concen t r a t ed  coope ra t ive  

v i l l a g e s  (Ujamaa). This  i n  t u r n  l e d  t o  h ighe r  p r i c e s  f o r  f i s h  i n  SP-2. 

Table I V .  Est imated Economic Secondary Magnitudes by Gear 
Type and f o r  SP-1 and SP-2 f o r  t h e  T r a d i t i o n a l  

1 Gear Type 
X l  I 

1. Lusenga 
2. G i l l  n e t  
3. Beach dagaa 
4 .  Beach f i s h  
5. L i f t  n e t s  
6 .  Handlines 

( s h i l l i n g s )  

Source: G.P. Bazigos, The Present  S t a t e  of  t h e  
of Lake Tanganyika. 

T r a d i t i o n a l  F ishery  

X 1 :  T o t a l  revenue p e r  f i s h i n g  economic u n i t  p e r  month 
. .X2 :  T o t a l  revenue Der fisherman Der month * 
X 3 :  T o t a l  revenue p e r  f i s h i n g  economic u n i t  p e r  a c t i v e  f i s h i n g  day 
X 4 :  T o t a l  revenue p e r  fisherman p e r  a c t i v e  f i s h i n g  day 

Source: Bazigos, 1975. --- 



I n  a d d i t i o n  t o  t h e  t r a d i t i o n a l  f i s h e r y  t h e r e  i s  an i n d u s t r i a l  f i s h e r y .  

It uses l a r g e r  v e s s e l s  wi th  pu r se in ing  gea r .  The v e s s e l s  a r e  e i t h e r  

owned o r  company owned. On t h e  whole, t h i s  i n d u s t r i a l  f i s h e r y  

is ra the r  l o c a l i z e d i n  Lake Tanganyika. A t  p r e s e n t ,  t h e r e  a r e  l e s s  than  40 

i n d u s t r i a l  pu r se  s e i n e r s  ope ra t ing  i n  t h e  f o u r  c o u n t r i e s .  A genera l  survey 

made by t h e  Lake Tanganyika F i s h e r i e s  Research and Development P r o j e c t  a t  

Kigoma i n d i c a t e s  t h a t  t h e r e  a r e  23 purse  s e i n e r s  i n  Burundi; seven i n  

~ a l e m i e  (Zai re )  and f o u r  i n  Mpulungu (Zambia). 

There a r e  f o u r  such v e s s e l s  i n  Kigoma (Tanzania) .  They o p e r a t e  up t o  

10 mi les  out  o f  Kigoma home p o r t .  The i n d u s t r i a l  t echniques  a r e  a l s o  based 

on t h e  a t t r a c t i o n  o f  s a r d i n e s  t o  a r t i f i c i a l  l i g h t  a t  n i g h t ,  caus ing  an 

aggregat ion o f  b i g  s h o a l s  n e a r  t h e  s u r f a c e .  The f i s h i n g  ope ra t ions  i n  t h i s  

s e c t o r  a r e  based on s p e c i a l i z a t i o n  o f  labour ,  with each crew member on board 

being ass igned  a p a r t i c u l a r  t a s k  f o r  t he  month. 

Catches r e a l i z e d  by t h e  ind iv idua l  p u r s e  s e i n i n g  u n i t s  a r e  h igh  and 

t o t a l  c o s t  p e r  i n d i v i d u a l  u n i t  i s  a l s o  h igh .  The fo l lowing  t a b l e  shows t h e  

Cost s t r u c t u r e  f o r  one pu r se  s e i n i n g  u n i t  i n  Kigoma f o r  one yea r .  

Table V: Cost  S t r u c t u r e  f o r  a  Purse Se ine  Unit 

(T. s h i  11 ings)  

T o t a l  Annual ca t ch  (met r ic  tons)  . . . . . . . . .  800 
Value ( i n  Tanzania s h i l l i n g s )  . . . . . . . . . .  794,897 
Operat ing Costs  (boa t ,  engine,  l i g h t  b o a t s ,  n e t s ) .  110,000 
Var iab le  c o s t s  (Fuel ,  n e t  and engine r e p a i r s ,  boa t  

maintenance . . . . . . . . . . . . . . . . .  150,000 
Crew wages . . . . . . . . . . . . . . . . . . . .  300,000 

To ta l  c o s t  560,000 

Cost p e r  m e t r i c  t o n  . . . . . . . . . . . . . . .  700 

. . . . . .  P r o f i t  ( I n t e r e s t  on c a p i t a l  i n c l u s i v e )  234,897 

N B .  T s h s .  8 = $1 U.S. - 
Source:  S t u d i e s  on Est imated Economics of  Purse Se in ing  

Unit ,  by Lake Tanganyika F i s h e r i e s  Research and 
Development P r o j e c t .  



Fishermen 

The h igh  ca t ches  r e a l i z e d  by t h e  i n d u s t r i a l  u n i t s  a r e  due t o  increased  

of t h e  f ishermen. through s p e c i a l i z a t i o n .  The ma jo r i t y  of t h e  

fishermen i n  an i n d u s t r i a l  u n i t  do f a i r l y  s imple jobs  over  and over  again.  

developing p a r t i c u l a r  s k i l l s  and working wi th  s p e c i a l i z e d  equipment, 

t hese  coord ina ted  groups o f  fishermen can t u r n  out  f a r  l a r g e r  ca tches  p e r  

man than  u n i t s  i n  t h e  t r a d i t i o n a l  f i s h e r y ,  

The i n d u s t r i a l  u n i t s  a r e  l a r g e - s c a l e  u n i t s  o f  product ion  involv ing  g r e a t  

numbers of crew members (30) .  They a l s o  employ 20 o t h e r  crew members f o r  

unloading f i s h  and dry ing  s a r d i n e s  on racks  and us ing  l a r g e  amounts of  

c a p i t a l  p e r  worker. This  has  tended t o  i n c r e a s e  e f f i c i e n c y  and p r o d u c t i v i t y  

i n  terms of  ca t ch  p e r  f isherman.  

On t h e  whole, t h e  f i s h e r y  is  t h e  second l a r g e s t  economic s e c t o r  i n  t h e  

reg ions  o f  Kigoma and ~ u k w a . ~  I t  i s  s i g n i f i c a n t ,  i n  t h e  first p l a c e ,  f o r  

t h e  l a r g e  s e c t o r  o f  t h e  labour  f o r c e  i t  employs. About one f i f t h  o f  a1.l 

persons occupied i n  t h e  two r eg ions  work i n  t h e  f i s h i n g  i n d u s t r y  (1971 

Census Survey f o r  Kigoma and Rukwa r e g i o n s ) .  

The t a b l e  below g ives  t h e  a r e a  d i s t r i b u t i o n  o f  t h e  f i s h i n g  manpower 

of  t h e  i n d u s t r y  i n  t h e  two sub-periods,  SP-1 and SP-2. 

1 See map page 2. Kigoma Region comprises of s t r a t a  one t o  t h r e e  
and Rukwa Region has s t r a t a  f o u r  t o  seven. 



Table VI: Estimated Monthly Average Total Number of Fishermen 
by Stratum and by Sub-period, 1974. 

Monthly average total number of 
fishermen .I- 

Stratum 1 
Stratum 2 
Stratum 3 
Stratum 4 
Stratum 5 
Stratum 6 
Stratum 7 

Total ~ 16,557 

Source: Analysis of the Results of Catch Assessment Survey of 
Lake Tanganyika, (Bazigos, 1975). 

12,369 

Most fishermen are concentrated in stratum one and two in Kigoma region 

near the railway town of Kigoma. Except in the railhead town of Kigoma, 

accessibility to the lake shore is rather poor. There are no all weather 

roads along the lake. Only two dry season roads from the east join the lake 

shore at Kipili and Karema. Ayart from these two points, the rest of the 

lakeshore is inaccessible except on foot or by boat. As a result, most of 

the fishermen are to be found in stratum one and two which are close to the 

railhead town of Kigoma. 

Table VI also shows a decline in the number of fishermen in SP-2. l his 

is to be attributed to the process of re-organizing the traditional fishing" 

villages into cooperative villages (Ujamaa) that led to the migration of 

Some fishermen opposed to the policy (Zaire nationals) to neighbouring 

countries. 

The fishery sector is underdeveloped in terms of its potential, A 

much higher sustainable yield of fish could be taken from the lake than is 



now obtained. But a t  t h e  p r e s e n t  s t a g e  of t h e  f i s h e r y  t h e r e  i s  no need f o r  

improved gea r  a s  t h e  t r a d i t i o n a l  v e s s e l s  and gea r  a r e  e f f e c t i v e  enough f o r  

taking cu r ren t  ca t ches  a s  we l l  as fo r  expanding t h e  ca t ch .  The t r a d i t i o n a l  

g can t a k e  a much l a r g e r  c a t c h  i f  i t  were more f u l l y  employed o r  if 

u n i t s  of t r a d i t i o n a l  g e a r  were employed, 

The underdeveloped s t a t e  of  t h e  f i s h  process ing ,  marketing and 

d i s t r i b u t i o n  s t r u c t u r e  has  aggravated t h e  underdevelopment of t h e  f i shery  

sec tor .  Also, t h e  fishermen a r e  engaged i n  o t h e r  economic a c t i v i t i e s  such 

a s  subs is tence  farming t o  supplement t h e i r  meagre f i s h i n g  incomes. This  

p rac t i s e  and t h e  l a c k  o f  developed i n f r a s t r u c t u r e ,  has  l e d  t o  t h e  inadequate  

development o f  s p e c i a l i z a t i o n  and exchange between t h e  f i s h e r y  s e c t o r  and 

o the r  s e c t o r s  i n  t h e  economy. A s  such,  t h e  f i s h e r y  s e c t o r  has  remained 

incapable o f  a t t a i n i n g  h igh  l e v e l s  o f  p r o d u c t i v i t y .  

The fol lowing Table V I I  shows some supplementary v i l l a g e  economic 

a c t i v i t i e s  i n  some t h r e e  Ujamaa f i s h i n g  v i l l a g e s  i n  Kigoma Region. 

Table V I I :  Supplementary Economic A c t i v i t i e s  i n  t h r e e  
Ujamaa Fish ing  v i l l a g e s ,  1975. 

Name of  U j  amaa 
Vi l lage  

M t  anga 

Zashe 

K i b i r i z i  

Est imated 
income from 
supplementary 
economic a c t i v i t i e :  
(Tanzania s h i l l i n g .  

Est imated t o t a l  
Income from f i s h i n g  
(Tanzania s h i l l i n g s )  

3,126,000 

Source. Costs  and Earnings Survey i n  Five Ujamaa Fish ing  Vi l l ages  on -------' 
Lake Tanganyika, X .  Mapunda. 

Supplementary 
economic 
a c t i v i t i e s  

1,566,000 

, 
shop 
h o t e l  
farming 

shop 
h o t e l  
farming 

1,000 
5 00 
4 00 

3,000 
2,000 

- 



As shown by Table VII,  supplementary incomes i n  t h e s e  v i l l a g e s  i s  

negl igible .  A l l  v i l l a g e s  a long  t h e  l a k e  undertake both a c t i v i t i e s ,  

Subsistence f i s h i n g  and farming. I n  some v i l l a g e s ,  farming i s  on ly  f o r  t h e  

production of food crops  f o r  consumption i n  t h e  v i l l a g e .  I n  o t h e r s ,  farming 

is undertaken a s  a  sou rce  of income. Hence f i s h i n g  remains a  p a r t  t ime job 

and t h e  main source  of income f o r  a l l  t h e  v i l l a g e s .  

The T r a d i t i o n a l  S o c i a l  S t r u c t u r e  

I n  order  t o  unders tand  t h e  economic s t r u c t u r e  of  t h e  t r a d i t i o n a l  

f i sh ing  indus t ry ,  one has  t o  understand t h e  s o c i a l  s t r u c t u r e  o f  t h e  v i l l a g e s  

i n  which t h e  f i s h i n g  o p e r a t i o n s  a r e  c a r r i e d  o u t .  

H i s t o r i c a l l y ,  t h e  h e r e d i t a r y  p o l i t i c a l  systems i n  most p a r t s  of  

~ a n z a n i a  ves t ed  a u t h o r i t y  i n  t h e  c h i e f ,  who was t h e  a b s o l u t e  owner of  a l l  

land.' Normally, t h e  c h i e f  would appoin t  h i s  sons a s  headmen i n  v i l l a g e s  

wherein they  would e x e r c i s e  subord ina t e  j u d i c i a l  and execu t ive  powers 

delegated t o  them by him. They would e x e r c i s e  t h e s e  powers i n  co l l abo r ' a t i on  

with v i l l a g e  e l d e r s .  F igure  I11 below shows t h e  a d m i n i s t r a t i v e  s t r u c t u r e  

under t he  t r a d i t i o n a l  system. Thus t h e  r i g h t s  o f  t h e  v i l l a g e  headman i n  

r e l a t i o n  t o  land  a l l o c a t i o n  o r  t h e  hea r ing  o f  ca ses  were de r ived  from t h e  

ch ie f  whose r e p r e s e n t a t i v e  h e  was and by whom he  could be appoin ted  o r  

dismissed. 

Below t h e  ch ief  were ' c o u n c i l s  of s t a t e s ' ,  comprising e l d e r s  whose 

du t i e s  were t o  s e l e c t  new c h i e f s  fo l lowing  dea ths  of c h i e f s  and a d v i s e  them 

On mat te rs  of s e c u r i t y ,  economics and s o c i a l  wel fa re  of t h e  chiefdoms. 

1. See Malcolm (1965, 20-32). The d e s c r i p t i o n  a p p l i e s  t o  most a r e a s  
of Tanzania. 



F i g u r e  111: T h e  A d m i n i s t r a t i v e  S t r u c t u r e  under the  T r a d i t i o n a l  - 
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AS grew, t h e  admin i s t r a t i ve  cha in  con ta in ing  only  two l i n k s ,  

the ch ief  and t h e  v i l l a g e  headmen, became too  s h o r t  and a  c h i e f ' s  son, i n s t e a d  

of becoming a  v i l l a g e  headman, was sometimes given a  block of country of 

which he became t h e  ' smal l  c h i e f ' ,  under t h e  paramount a u t h o r i t y  o f  t h e  

parent chiefdom. ' The r i g h t s  of c u l t i v a t i o n ,  con t ro l  and d i s p o s a l  a t t a c h i n g  

to t h e  p o s i t i o n  of t h e  c h i e f  were de lega ted  t o  t h e  v i l l a g e  headman. There 

were some except ions  such a s  t h e  r i g h t  of  e v i c t i o n  which remained i n  t h e  

hands of t h e  c h i e f  h imse l f .  

TO main ta in  t h e  chiefdom, dues were c o l l e c t e d  from i n d i v i d u a l  households.  

Tr ibute  va r i ed  wi th  t h e  h a r v e s t ,  bu t  i n  normal yea r s  it amounted t o  a baske t fu l  

of g ra in .  Along t h e  sho res  o f  Lake Tanganyika, d r i e d  o r  smoked f i s h  was a l s o  

accepted a s  dues .  The s u p p l i e s  se rved  t o  r ep l en i sh  t h e  c h i e f ' s  s t o r e s  from 

which h i s  household and r e t a i n e r s  were f e d .  Also, t h e  c h i e f  would make 

con t r ac t s  f o r  c u l t i v a t i o n  wi th  t h e  v i l l a g e  s o c i e t i e s . 2  Along Lake Tanganyika, 

it is t o l d  by e l d e r s ,  t h a t  f i s h i n g  c o n t r a c t s  were a l s o  made as desc r ibed  

l a t e r  i n  t h i s  s e c t i o n .  

"The v i l l a g e s  were u s u a l l y  smal l ,  t h e  needs of mutual a s s i s t a n c e  were 

met by personal  arrangement.  The v i l l a g e  headman and t h e  e l d e r s  he lped  

with such smal l  m a t t e r s  o f  o rgan iza t ion  a s  d i d  a r i s e .  I f  t h e  v i l l a g e  was 

considerable  and t h e  popu la t ion  increased  t o  a  number s u f f i c i e n t  t o  prec lude  

the  p o s s i b l i t y  o f  making a l l  arrangements f o r  mutual a s s i s t a n c e  by personal  

contac t ,  some o r g a n i z a t i o n  became necessary.  To meet t h i s  need some v i l l a g e ^  

1 See Figure 111 page 18 .  

2 'These were work agreements between t h e  c h i e f  and t h e  v i l l a g e r s ,  o r  
between a  v i l l a g e r  and t h e  r e s t  of t h e  people i n  t h e  v i l l a g e .  A t  t h e  
t ime o f  hoeing,  f o r  example, someone may r e q u i r e  a s s i s t a n c e .  He c o u l d -  
inform t h e  v i l l a g e  work l e a d e r  t h a t  he has a  s h e e t  o r  goa t  wi th  which 
he i s  w i l l i n g  t o  pay f o r  c u l t i v a t i o n  i n  a  c e r t a i n  f i e l d .  The v i l l a g e  
work l e a d e r  would s e t t l e  t h e  c o n t r a c t  and c a l l  t h e  members of t h e  
v i l l a g e  t o  work on t h e  f i e l d .  



assoc ia t ions  were formed f o r  s e c u r i t y  and defense  o f  t h e  v i l l a g e ,  h e a l t h  e t c .  

~~t t h e  most impor tan t  one was t h e  "work a s soc i a t ion" .  This  c o n s i s t e d  of 

Y oung men of t h e  working age group and e l d e r s  a s  a d v i s e r s  (Malcolm, 1965, 

33-61). The a c t u a l  number of  a s s o c i a t i o n s  w i t h i n  a v i l l a g e  depended on t h e  

, i ze  of a  v i l l a g e .  The a s s o c i a t i o n s  had l eade r s  whose pr imary func t ion  was 

to organize  c o l l e c t i v e  work. Besides a g r i c u l t u r a l  work, t h e  a s s o c i a t i o n s  

constructed t h e  m a j o r i t y  o f  new houses.  Some m a t e r i a l s  may b e  c o l l e c t e d  by 

the  man f o r  whom t h e  house i s  t o  be b u i l t ,  b u t  u s u a l l y  h e  would r e c e i v e  

cons iderable  a s s i s t a n c e  wi th  t h e  c o l l e c t i o n  o f  p o l e s ,  g r a s s ,  s t r i n g  and t h e  

l i k e ,  a s  wel l  a s  wi th  b u i l d i n g .  I n  f i s h i n g ,  a s s i s t a n c e  would be  provided i n  

n e t  cons t ruc t ion  and mending o f  a  new beach s e i n e  n e t  a s  we l l  a s  i n  i t s  

ope ra t ions ,  

The t y p i c a l  p a t t e r n  o f  groups t o  be found i n  t h e  v i l l a g e s  c o n s i s t e d  of  

a man with two t o  f o u r  wives and t h e i r  c h i l d r e n .  When t h e  c h i l d r e n  a r e  

f u l l  grown they  seldomremainedathome long a f t e r  marr iage .  The new f a m i l i e s  

would u s u a l l y  move t o  found new homesteads elsewhere u n l e s s  t h e r e  was 

abundant land  i n  t h e  v i l l a g e .  

The Lake Tanganyika v i l 1 a g e s . o p e r a t e d  with t h e  s t r u c t u r e  desc r ibed .  

They were s c a t t e r e d  s e t t l e m e n t s  where a number o f  f i s h i n g  f a m i l i e s  l i v e d  i n  

c lo se  proximi ty  t o  each o t h e r .  They were small  and t h e i r  s i z e  depended on 

the  number o f  persons  i n  t h e  extended fami ly  u n i t  o r  l i n e a g e  t h a t  c o n s t i t u t e d  

the  v i l l a g e .  An extended fami ly  c o n s i s t s  of  a n u c l e a r  fami ly  p l u s  o t h e r  

members from o u t s i d e  l i k e  n i e c e s ,  nephews, unc le s ,  e t c .  each of  whom c a r e s  

f o r  t h e  o t h e r s .  

h e  v i l l a g e s  were l o c a t e d  c l o s e  t o  t h e  beaches and a d j a c e n t  t o  o r  i n  
- 

c lose  proximity 

formal surveyed 

t o  t h e i r  farmland (Georgulas,  1962, 8-16). There were no 

o r  r e g i s t e r e d  boundaries  t h a t  de f ined  t h e  e x t e n t  o f  t h e  



from season t o  season,  according i n  p a r t  t o  t h e  e x t e n t  o f  c u l t i v a t i o n  and 

fishing dur ing  a  p a r t i c u l a r  season,  t h e  weather  and t h e  r e s u l t i n g  h a r v e s t ,  

Fishing was u s u a l l y  c a r r i e d  out  on an i n d i v i d u a l  o r  f ami ly  b a s i s  r a t h e r  

than on a communal b a s i s .  Members o f  t h e  same fami ly  would u s e  equipment i n  

common. On some occas ions ,  conlmunal f i s h e r y  o p e r a t i o n s  would be  c a r r i e d  

out. This  was t h e  case  i f  one fami ly  owned a  beach s e i n e  n e t  t h a t  r equ i r ed  

many men t o  ope ra t e .  

During t h e  c o l o n i a l  pe r iod ,  t h e  t r a d i t i o n a l  a d m i n i s t r a t i v e  powers 

changed. Author i ty  was no longerves ted in  t h e  c h i e f .  Chiefs  worked f o r  t h e  

co lonia l  government. However, t h e  t r a d i t i o n a l  a d m i n i s t r a t i v e  s t r u c t u r e  

remained much t h e  same wi th  more o r  l e s s  t h e  same a d m i n i s t r a t i v e  f u n c t i o n s .  

The main d i f f e r e n c e  was t h a t  t h e  ~ h i e f ~ , s u b - ~ l l i ~ f ~  and headmen could  only 

be appointed wi th  t h e  approval  of  t h e  d i s t r i c t  c o l o n i a l  a d m i n i s t r a t i v e  

o f f i c e r s .  

Colonial ism in t roduced  i n t o  t h e  v i l l a g e s  and i n  t h e  whole o f  Tanzanian 

s o c i e t y  a  system o f  product ion  f o r  cash .  Thus modern r e l a t i o n s  o f  product ion 

became a s s o c i a t e d  wi th  t h e  t r a d i t i o n a l  economic and s o c i a l  forms o f  

r e l a t i o n s .  The v i l l a g e s  were small  and remained s c a t t e r e d  s e t t l e m e n t s  with 

f i s h i n g  be ing  c a r r i e d  o u t  mostly on i n d i v i d u a l  b a s i s  r a t h e r  t han  on a  communal 

b a s i s  (Szentes ,  1971).  More f i s h  was s o l d  f o r  cash than  b a r t e r  and 

fishermen-Produced more of  a  s u r p l u s  o f  f i s h  f o r  t r a d i n g  than  b e f o r e .  

The c o l o n i a l  p e r i o d  witnessed a  g r e a t e r  ca sh  economy and a g r e a t e r  t r a d i n g  

surp lus .  

The Ujamaa System 

Involvement i n  t h e  cash economy dur ing  t h e  c o l o n i a l  p e r i o d  (1884-1961) 

led t o  a  p rog res s ive  d i s s o l u t i o n  o f  t h e  bonds o f  s o l i d a r i t y  t h a t  c o n s t i t u t e d  



the mbs tance  of t r a d i t i o n a l  Tanzanian s o c i e t y ,  I t  was a g a i n s t  t h i s  back- 

ground t h a t  i n  1967 t h e  'i'anzanian government introduced wi th  t h e  Arusha 

dec lara t ion  Ujamaa v i l l a g e s ,  us ing  fo rces  o u t s i d e  t h e  t r a d i t i o n a l  s o c i a l  

s t ruc tu re .  The Arusha d e c l a r a t i o n  was a  po l i cy  dec l a red  by t h e  r u l i n g  p a r t y  

(TAW - Tanganyika African National  Union) t h a t  was designed t o  enhance 

p o l i t i c a l ,  s o c i a l  and economic development of  t h e  count ry .  I t  has  s i n c e  then  

become t h e  corners tone  of Tanzania ' s  development p o l i c i e s .  

Ujamaa v i l l a g e s  l i t e r a l l y  means v i l l a g e s  based on community l i v i n g ,  

They a r e  meant t o  be s e l f - r e l i a n t ,  s o c i a l i s t i c  and democrat ic  i n s t i t u t i o n s .  

The major o b j e c t i v e  o f  t h e  Ujamaa p o l i c y  is t o  promote a r a p i d  

development i n  a g r i c u l t u r a l  p roduct ion  t o  s ecu re  f o r  t h e  r u r a l  popu la t ion  

c l e a r l y  v i s i b l e  ga ins  i n  m a t e r i a l  wel l-being (Svendsen, 1969, 273).  This  

implies more and b e t t e r  food,  housing,  c l o t h i n g  and d i s p e n s a r i e s .  I t  a l s o  

means t h e  development o f  a new s o c i a l  l i f e  f o r  r u r a l  communities u s ing  

Ujamaa v i l l a g e s  a s  i n s t i t u t i o n s  t o  e f f e c t  t h e  t r ans fo rma t ion ,  The v i l l a g e s  

on Lake Tanganyika were in tended  t o  o p e r a t e  a s  democrat ic  f i s h i n g  i n s t i t u t i o n s .  

S t a r t i n g  from 1967 up t o  1974 t h e  process  of  e s t a b l i s h i n g  Ujamaa v i l l a g e s  was 

gradual.  I n  1975, t h e r e  was a movement of  t h e  whole popu la t ion  o f  Tanzania 

i n t o  concent ra ted  Ujamaa v i l l a g e s  by government d i r e c t i v e .  

In  t h e  process  of moving t h e  Ujamaa o rgan iza t ion  t h e  number o f  v i l l a g e s  

was g r e a t l y  reduced. Over 1000 t r a d i t i o n a l  v i l l a g e s  on t h e  Tanzanian 

lakeshore were reduced t o  about  100 v i l l a g e s .  A l l  o f  t h e s e  c a r r y  ou t  

a c t i v i t i e s  i n  t h e  manner desc r ibed  i n  t h i s  s e c t i o n .  

The purpose of t h e  r e s e t t l e m e n t  was t o  g e t  a  s m a l l e r  number o f  l a r g e r  

v i l l a g e s  t h a t  would a c t  a s  f u t u r e  po le s  of  economic growth and hence 

acce l e ra t e  r u r a l  economic development. Under t h e  Ujamaa s t r u c t u r e ,  t h e  : 

village i s  governed by an  e l e c t e d  chairman, s e c r e t a r y - t r e a s u r e r  and an 

. . 



F 
i 
i 

t appointed work supervisor. The latter in conjunction with committees, each 

of wl,ich is charged with responsibility for a particular aspect of village 

affairs, ranging from work to education and health. The committees are run 

by the villagers. Arrangements vary widely from village to village. 

htany villages do not have a complicated committee structure. Instead they 

rely on frequent general meetings to supervise the management of village 

(Svendsen, 1969). Figure IV below shows the administrative structure 

under the Ujamaa system. 

A particularly crucial aspect of Ujamaa village life is work organization. 

In most Ujamaa villages, almost all work from cultivation to building is done 

communally. Fishing is still being conducted on an individual basis, and 

government policy is to develop communal fishing in the villages. However, 

there is no single system of organization. In some villages all villagers 

work together at 

which has a part 

Figure IV: 

the task of the moment. In some they work in teams, each of 

icular responsibility. 

The Administrative Structure Under the Ujamaa System 

VICE -CHAI PWAN 

WORK F I NANCE HEALTH EDUCATION DEFENSE 
COMMITTEE COMMITTEE COMMITTEE 6 CIJLTURE COMMITTEE 

L- - --- COMI TTEE -- - -- -- - 

NB: The administrative structure may vary from village to village. - 
+ Usually the Work Supervisor would be an educated person who is 

capable of advising and implementing the various committee 
programs in the village,' 



~n , thers  t hey  r e t a i n  a  p i e c e  work system. Th i s  means t h a t  everyone g e t s  

the same amount o f  work t o  be done. I f  anybody f i n i s h e s  up f a s t e r  than 

others he has  more t ime off  t o  a t t e n d  t o  personal  m a t t e r s ,  

Ujamaa i s  t h u s  a  break  wi th  t h e  o l d  t r a d i t i o n a l  v i l l a g e  system t h a t  was 

charac te r ized  by family groupings r a t h e r  than  planned ga thered  s e t t l e m e n t s ,  

Even i n  a g r i c u l t u r a l  Uj amaa v i l l a g e s ,  t he  s u b s i s t e n c e  fa rmers  r e t a i n  

ind iv idua l  p l o t s  f o r  farming. I n  some v i l l a g e s ,  farmers  u s e  t h e  produce 

t h a t  goes t o  them d i r e c t l y  from t h e i r  p l o t s  f o r  household consumption a s  wel l  

a s  f o r  s e l l i n g  them t o  t h e  market.  I n  o t h e r s ,  t h e  c rops  grown a r e  only  f o r  

household consumption whi le  f i s h i n g  remains t h e  s o l e  source  o f  income. The 

sane app l i e s  t o  t h e  c rops  grown communally. They may be s o l d  e i t h e r  

communally t o  t h e  market o r  d i s t r i b u t e d  t o  t h e  v i l l a g e r s  i n  k ind  depending 

on t h e  v i l l a g e  needs o f  t h e  t ime.  Fish caught i n  lusenga n e t s  i s  owned 

ind iv idua l ly  and s o l d  d i r e c t l y  t o  t r a d e r s  by f ishermen themselves.  With 

colonial ism,  t h e  t r a d i t i o n a l  forms of  f i s h i n g  were t ransformed by t h e  cash 

economy. There was a  g r e a t e r  cash  economy and t r a d i n g  du r ing  t h e  c o l o n i a l  

per iod .  What Ujamaa has  done is  t o  main ta in  t h e  o l d  forms o f  t r a d i t i o n a l  

soc i e ty  such as communal farming while  s t i l l  l eav ing  f i s h i n g  t o  be  c a r r i e d  

out mainly on i n d i v i d u a l  b a s i s .  

I n  most of t h e  v i l l a g e s  under Ujamaa, most o f  t h e  g e a r  i s  owned 

ind iv idua l ly  and some communally. Fishermen have tended t o  p u t  more e f f o r t  

i n  f i s h i n g  f o r  themselves u s ing  t h e i r  i n d i v i d u a l  g e a r  t han  i n  f i s h i n g  

commmally. This  i s  because fishermen b e n e f i t  themselves by spending more 

time on t h e  f i s h e r y  f o r  which they  g e t  t h e  e n t i r e  c a t c h  f o r  themselves.  

'The p re sen t  t r a d i t i o n a l  f i s h i n g  techniques which a r e  most ly based on 

two-men canoes, a r e  s u i t e d  t o  i nd iv idua l  f i s h i n g  r a t h e r  than  t o  c o l l e c t i v e  

f i sh ing .  Ujamaa p o l i c y  encourages c o l l e c t i v e  f i s h i n g  by emphasizing beach 
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seine f i s h i n g  both f o r  s a r d i n e s  and b i g  f i s h  i n  o r d e r  t o  employ as many of 

the  fishermen a s  p o s s i b l e  t o g e t h e r ,  while  t h e  remaining fishermen work with 

t h e i r  own gea r .  Although beach s e i n i n g  i s  a labour  i n t e n s i v e  f i s h i n g  

technique t h a t  can employ most o f  t h e  fishermen a t  t h i s  s t a g e  o f  t h e  f i s h e r y ,  

some of t h e  f i g u r e s  t h a t  a r e  a v a i l a b l e  t end  t o  suggest  t h a t  p r o d u c t i v i t y  of 

beach s e i n e  i s  low and is  t h e r e f o r e  unwise t o  move t o  it (refer Table XII page 

The implementation of t h e  Ujamaa p o l i c y  has encountered many problems. 

Apart from t h e  s o c i a l  d i s l o c a t i o n  from which many f a m i l i e s  had su f f e red  i n  

t h e  process  of c o n s o l i d a t i n g  t h e  v i l l a g e s ,  t h e  most s e r i o u s  problem was t h e  

reduct ion i n  t h e  t o t a l  number o f  fishermen from 16,557 i n  1974 t o  12,369 i n  

1975. This  r e s u l t e d  from t h e  d e p a r t u r e  o f  non-Tanzanian f ishermen.  One 

major e f f e c t  of Ujamaa wi th  r ega rd  t o  c o l l e c t i v e  f i s h i n g  has  been t h e  i n i t i a l  

reduct ion i n  output  i n  most o f  t h e  v i l l a g e s  a s  shown on Table VIII of t h i s  

chapter .  Fishermen who f o r  a long t ime had f i s h e d  f o r  themselves found it  

hard t o  accept  t h e  i d e a  o f  c o l l e c t i v e  f i s h i n g  which t h e  Ujamaa p o l i c y  p u t s  

emphasis on. 

Table VIII: Lake Tanganyika - Annual Fish Catch i n  Seven Sampled 
Consol ida ted  Old Ujamaa Vi l l ages  ( i n  met r ic -  t ons )  - -  

Vil lage  

Kagunga 

Mwamgongo 

I l a g a l a  

Mgondozi 

Kala 

Kasanga 

Ka r ema 
v. . . 

Tota l  
.- 

1968 

1758 

15 8 

71 37 

4178 

1063 

114 

5208 

20616 

1969 

5 74 

324 

25 8 

1842 

523 

7 3 
_ _ . - _ _  

s45  

4139 

1970 

., 

1975 

3966 

2769 

2408 

12674 

5677 

1432 

2 75 

29201 

1971 

3950 

11693 

1432 

12536 

1101 

209 
-~ 

203 

31124 

1972 

7303 

4276 

5038 

16752 

1101 

209 

308 

34987 

1973 

4880 

3354 
7 

10636 

9573 

2613 

1946 

45 5 

33457 

1974 

5999 

6566 

2638 

16845 

10126 

1904 

370 

44448 



Source: Annual Report o f  F i s h e r i e s  Divis ion 1975 - - - -- Dar e s  Salaam 

f * Data f o r  1970 i s  no t  a v a i l a b l e .  

1974 was c h a r a c t e r i z e d  by f a l l  i n  product ion  i n  every  s e c t o r  o f  
t h e  economy due t o  r e s e t t l e m e n t  i n t o  Ujamaa v i l l a g e s ,  Za i r e  
n a t i o n a l s  who had been moved i n t o  v i l l a g e s  l e f t  t h e  i n d u s t r y  f o r  
Za i r e  i n  p r o t e s t  a g a i n s t  t h e  p o l i c y .  I t  should be noted  t h a t  
1974 was t h e  y e a r  f o r  mass r e se t t l emen t  i n t o  Ujamaa v i l l a g e s .  
P r i o r  t o  1974 l e s s  than  t e n  v i l l a g e s  along t h e  l a k e  opera ted  on 
Ujamaa p r i n c i p l e s  a s  descr ibed  p rev ious ly .  

The b e l i e f  and hope o f  Tanzanians i n  i n t roduc ing  t h e  Ujamaa system is 

t h a t  ~ r o d u c t i v i t y  can be inc reased  because o f  t h e  fo l lowing  r easons .  The 

improved educa t ion  f a c i l i t i e s ,  s o c i a l  a m e n i t i e s  and cons t an t  c o n t a c t s  wi th  

towns has begun g iv ing  t h e  v i l l a g e r s  a  much b e t t e r  chance t o  a c q u i r e  s k i l l s ,  

a t t i t u d e s  and exper ience  t h a t  could  h e l p  them t o  i n c r e a s e  p r o d u c t i v i t y  i n  t h e  

fu tu re .  

On t h e  whole, t o  most Tanzanians,  Ujamaa v i l l a g e  l i f e  is  a new and 

complicated exper ience  as it d i f f e r s  from t h e  t r a d i t i o n a l  sys tem,  The web 

of  s o c i a l  r e l a t i o n s  and c o n t a c t s  i n  which t h e  Ujamaa v i l l a g e  p l a c e s  them i s  

an i n t r i c a t e  one. i t  has  genera ted  s t r e s s e s  and s t r a i n s .  Th i s  i s  p a r t i c u l a r l y  

t rue ,  s i n c e  i n  an  Ujamaa v i l l a g e ,  fishermen n o t  on ly  f i s h  t o g e t h e r ,  b u t  l i v e  

toge the r  a s  w e l l ,  p r a c t i s i n g  a, form of  cooperat ion more i n t i m a t e  t han  t h e  

t r a d i t i o n a l  forms. 

Markets and D i s t r i b u t i o n  

The t o t a l  amount o f  f i s h  t h a t  is  marketed from Kigoma Region is  

e s t ima ted - to  be  38,104 m e t r i c  t o n s .  This  excludes t h e  amount consumed by 

crews and boa t  owners (Refer t o  Table I X ) .  An amount o f  2,500 m e t r i c  t ons  

is  kept by crews f o r  consumption and ano the r  2,396 m e t r i c  t o n s  by b o a t  owners 

f o r  consumption i n  t h e i r  households.  About 15,500 me t r i c  t ons  a r e  s o l d  l o c a l l y  

and 17,500 m e t r i c  t o n s  a r e  s o l d  t o  o t h e r  r eg ions  i n  Tanzania.  An e s t ima ted  - 

mount  of 10,000 m e t r i c  t o n s  i s  s o l d  i n  i l l e g a l  t r a d e  i n  o t h e r  c o u n t r i e s  

~ ~ d t g a a r d ,  1975) . 



c lose  t o  80% of t h e  f i s h  i s  s o l d  a s  d r i e d  f i s h  and c l o s e  t o  20% a s  f r e s h  

f i sh  m d  s m a l l e r  amounts a r e  smoked (Smart, 1975).  More of  t h e  f i s h  s o l d  

cons is t  of s a r d i n e s  (32,000 m e t r i c  tons)  and l e s s  o f  o t h e r  s p e c i e s .  Sard ines  

a r e  s o l d  i n  o t h e r  r eg ions  and i n  t h e  i l l e g a l  t r a d e  wi th  neighbouring coun t r i e s  

a s  d r i e d  f i s h .  Fresh f i s h  and smoked f i s h  a r e  s o l d  l o c a l l y  a long  t h e  

lakeshore,  

Information provided by a  p i l o t  survey conducted i n  Kigoma Region by t h e  

Lake Tanganyika F i s h e r i e s  Research and Development P r o j e c t  shows t h a t  t h e  

~ o a s t a l  b e l t ,  l i m i t e d  t o  some 10 k i lomet res  b e l t  from t h e  l akeshore  in l and ,  

has a  r e l a t i v e l y  h igh  consumption o f  a l l  f i s h .  Th i s  is  e s t ima ted  t o  be about 

12% of  t h e  t o t a l  ou tpu t  from t h e  Tanzanian p o r t i o n  o f  t h e  l a k e .  The fol lowing 

Table I X  shows t h e  e s t ima ted  ca t ch  from Kigoma, va lues  and p e r  c a p i t a  

consumption i n  1975. The survey  was c a r r i e d  out  i n  Kigoma d i s t r i c t  a lone  o f  

Kigoma Region. 

Table I X :  Est imated Catch and D i s t r i b u t i o n  o f  F i s h  from Kigoma 
Region inc lud ing  Estimated Values and Pe r  Cap i t a  - 
Consumption, 1975 (Wet Weight i n  Metr ic  Tons) - . 

Total  Catch i n  Kigoma Region 

Consumption i n  Kigoma D i s t r i c t ,  10km. 
b e l t  a long lakeshore ,  83,000 people 
a t  r a t e  of  57 kg. 

20 km. b e l t  a long  ra i lway,  32,000 
people a t  r a t e  o f  30 kg. 

Rest o f  t h e  D i s t r i c t ,  41,000 people  
a t  r a t e  of 30 kg. 

Total f o r  Kigoma D i s t r i c t ,  156,000 
People 

Dagaa 

40,000 

Other  Spec ie s  T o t a l  

3,000 43,000 
. - -  



r .- 

Dis t r ibu t ion  t o  o t h e r  reg ions  

I l l e g a l  Export 

Value of  f i s h  s o l d ,  excluding crew 
consumption of 2,500 m e t r i c  t ons  is  Tshi  
4/5 t o  2,396 boa t  owners a t  t h e  average 

. . . . . . . . . . . .  of Tsh. 10,900 
1/5 t o  7,244 crew members a t  t h e  average 

. . . . . . . . . . . . .  of Tsh. 900 

B \ 

t - 
t Total  Consumption Kigoma Region, 

533,000 people 

Total  Catch on Lake Tanganyika, 
Kigoma Region 

\ 

,Dagaa 

13,700 

Other Spec ie s  

1,800 

ppp 

16,800 

9,500 

Estimated l o s s ,  10% o f  wholesale  va lue ,  Tsh. 6,963,000 29,288,000 

Tota l  

15,500 

40,000 

~t es t imated  wholesale  p r i c e  of  . . . .  
The wholesale va lue  i s  Tsh. 

~ e s s  payment t o  f ishermen,  Tsh. 

Gross p r o f i t ,  Tsh. . . . . . . . . .  

Net p r o f i t s  Tsh. . . . . . . . . . . . . . . . . . . . . . . . . .  7,783,000 

700 

500 

Source: Midtgaard, 1975. Marketing of F ish  from Lake ~ a n g a n y i k a .  
7---- 

17,500 

10,000 

3,000 

Estimated t r a n s p o r t a t i o n  c o s t s ,  Tsh. . . . . . . . . . . .  22,325,000 

Tsh. 1 .50 

60,480,000 

26,460,000 

34,020,000 

The annual consumption of a l l  f i s h  es t imated  by Midtgaard is  57 kilograms 

per  c a p i t a  i n  t h e  c o a s t a l  b e l t  and i s  about 20 k i lograms p e r  c a p i t a  i n  t h e  

h in t e r l and .  m e  v i l l a g e s  c l o s e  t o  t h e  Cen t r a l  r a i lway  l i n e  and those  c l o s e  

t o  Kigoma town have an  es t imated  consumption o f  about  30 ki lograms p e r  c a p i t a .  

Areassof  t h e  h i n t e r l a n d  r e c e i v e  small  q u a n t i t i e s  on ly  due t o  t h e  poor  

and lack  of purchas ing  power, 

The t r a d i n g  c e n t r e s  of Kigoma and K i p i l i  r e c e i v e  a t  p r e s e n t  most of t h e  

43,000 

Tsh,  3.39 

9,153,000 

6,102,000 

3,051,000 

-.. 

69,633,000 

32,562,000 

37,071,000 



fish Caught, most ly i n  t h e  form of d r i e d  s a r d i n e s .  The s a r d i n e s  a r e  t r anspor t ed  

to t hese  c e n t r e s  by water  t a x i s  from t h e  va r ious  f i s h i n g  v i l l a g e s  along t h e  

1 lakeshore by t h e  t r a d e r s .  The t r a d e r s  v i s i t  t h e  f i s h i n g  v i l l a g e s  most of t h e  
i: 

I 1 times and buy t h e  f i s h .  They buy t h e  f i s h  most ly from ind iv idua l  fishermen, 
I 

individual f ishermen undertake t h e  t a s k  of  t r a n s p o r t i n g  f i s h  t o  Kigoma and 

~ i p i  1 i . 
~t p r e s e n t  t h e r e  i s  no e s t a b l i s h e d  c e n t r a l  market ing agency f o r  t h e  

v i l l a g e s ,  Traders  buy f i s h  a t  a low p r i c e .  Nearby a l l  t r a d e r s  move along 

the lake by boa t s  (water  t a x i s ) ,  with very  l i m i t e d  movements by v e h i c l e s  o r  

on foot .  Thei r  v i s i t s  range from d a i l y  t o  i r r e g u l a r l y  depending on t h e  demand 

fo r  f i s h  and d i s t a n c e s  o f  t h e  v i l l a g e s  from t h e  r a i lway  t e rmina l  o f  Kigoma 

which tend t o  determine t h e  c o s t s  of  t r a n s p o r t a t i o n .  

The p r i c e  f o r  a kilogram o f  d r i e d  s a r d i n e s  t h a t  a  t r a d e r  pays a  

fisherman ranges from Tsh. 6 .0  i n  Kigoma (Stratum 1 )  t o  Tsh. 1 .50  i n  

(Stratum 7).  This  i s  a t t r i b u t e d  t o  t h e  v a r i a b l e  c o s t s  o f  t r a n s p o r t i n g  

sard ines  t o  t h e  p r i n c i p a l  t r a d i n g  c e n t r e  o f  Kigoma/Ujiji .  The c o s t  o f  

t r a n s p o r t a t i o n  f o r  d r i e d  s a r d i n e s  by water  t a x i  i s  Tsh. 0.40 p e r  me t r i c  t o n  

per  k i lomet re .  T ranspor t a t ion  charges must be s u b t r a c t e d  from t h e  buying 

p r i c e  i n  Kigoma t o  determine p r i c e s  o f f e r e d  t o  f ishermen.  This  exp la ins  t h e  

poin t  t h a t  p r i c e s  f o r  f ishermen a r e  lower t h e  f u r t h e r  from Kigoma. The 

only except ion i s  a t  K i p i l i  which i s  another  c o l i e c t i o n  c e n t r e  f o r  f i s h  on 

the l ake .  The t r a d e r s  i n  t h e  c o l l e c t i o n  c e n t r e s  have f o r  a long time been 

Operating i n  a kind o f  a  c a r t e l  whereby p r o t e c t i n g  t h e i r  i n t e r e s t s  and have 

managed over  a  long t ime t o  keep competi t ion a t  a  v e r y  low l e v e l  hence 

Operating a s  a monopsony capable  of depress ing  p r i c e s  of f ishermen's  catches* - -  ' , 



reg arding p r i c e s  and t r a d e  r o u t e s  of t h e  f i s h  from t h e  t r a d i t i o n a l  f i s h e r y ,  

some information i s  a v a i l a b l e  on t h e  p r i c e s  f o r  t h e  i n d u s t r i a l  f i s h e r y  from 

t h e  records  of Uvuvi Kigoma Company Limited which is a  government owned 

company ope ra t ing  from Kigoma. The landed p r i c e  o f  f i s h  i n  1975 tended t o  

vary cons iderably  according t o  supply .  Tables  I X  and X below show t h e  

catch composition and t h e  landed p r i c e  o f  f i s h  from t h e  i n d u s t r i a l  pu r se  

u n i t s .  

The t a b l e s  c l e a r l y  show t h a t  p u r s e  s e i n e r s  c a t c h  r e l a t i v e l y  l i t t l e  

dagaa (20%) .  This  i s  because they  use  l a r g e r  mesh s i z e  n e t s  which tend  t o  

catch s a r d i n e s  of l a r g e  s i z e s  only  whi le  t h e  s m a l l e r  ones escape e a s i l y .  

Secondly, i f  t hey  used n e t s  wi th  s m a l l e r  meshes they  would be heavy and 

occupy more space  on t h e  deck and t h e r e  would be l e s s  room l e f t  f o r  t h e  

crew a s  wel l  a s  f o r  s t o r i n g  o t h e r  equipment on board such a s  f i s h  bones. 

The purse s e i n i n g  u n i t s  a r e ,  however, s u i t a b l e  f o r  s a r d i n e  f i s h i n g ,  This  i s  

p a r t i c u l a r l y  ev ident  from t h e  f i g u r e s  i n  Table X I .  Out o f  t h e  t o t a l  ca t ch  

by t h e  Greek Purse S e i n e r  44% c o n s i s t  o f  s a r d i n e s .  The r epor t ed  r e s u l t s  o f  

t h e  Greek Purse S e i n e r  a r e  unexplained.  

The f i s h  products  f o r  consumption i n  Kigoma D i s t r i c t  a r e  s o l d  by many 

small r e t a i l e r s  i n  s e v e r a l  permanent markets i n  t h e  ra i lway te rmina l  twin 

towns of Kigoma and U j i j i .  These markets o p e r a t e  throughout t h e  y e a r  and 

have many s t a l l s  used e x c l u s i v e l y  f o r  f i s h .  On t h e  o t h e r  hand, t h e  v i l l a g e  

markets a r e  more ga the r ings  of t r a d e r s  on open ground without  s h e l t e r .    he 

Sardines a r e  u s u a l l y  s o l d  i n  small  heaps i n  such markets ranging from 20 t o  

250 grams (Midt gaard,  1975) . 
\ 

The domestic demand f o r  f i s h  could i n c r e a s e  i f  supply  could  extend t o  

the h i n t e r l a n d ,  i n l and  towns and r u r a l  a r e a s  o f  t h e  o t h e r  r eg ions  throughout 
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Tanzania where p o t e n t i a l  demand i s  es t imated  t o  b e  10 t imes  t h a t  of  Kigoma 

(Marketing Research by t h e  Lake Tanganyika F i s h e r i e s  Research and 

Development P r o j e c t ) .  The t r a d e r s  a b i l i t y  t o  develop t h e s e  d i s t a n t  markets 

is l im i t ed ,  mainly due t o  l ack  of an adequate  t r a n s p o r t  network. The t r a d e r s  

only ~ u r c h a s e  f i s h  i n  accordance with t h e  l o c a l  demand t o  meet o rde r s  they  

from t h e  i n l a n d  buyers and t o  main ta in  a reasonable  s t o c k .  I f  t h e r e  

was proper  communication wi th  both  n e a r  and d i s t a n t  markets t hey  would be 

ab le  t o  absorb inc reased  ca t ches .  

The inadequate  communication and lack  o f  t r a n s p o r t  f a c i l i t i e s  has  

tended t o  c r e a t e  a s e n s i t i v e  market f o r  t h e  f ishermen wi th  a low p r i c e  

e l a s t i c i t y  o f  demand a s  p r i c e s  f l u c t u a t e  with t h e  l e v e l  o f  d a i l y  ca tches .  

When ca tches  exceed immediate demand t r a d e r s  i n c r e a s e  t h e i r  s t o c k s .  This  

tends t o  depress  f u t u r e  p r i c e s  u n t i l  a pe r iod  o f  low landings  i s  reached.  

As such, f i shermen ' s  a t tempts  t o  i n c r e a s e  ca t ches  a r e  discouraged a s  t h i s  

of ten leads  t o  f ishermen ob ta in ing  low p r i c e s .  

The demand f o r  d r i e d  s a r d i n e s  i n  Tanzania i s  s u b s t a n t i a l  a t  t h e  moment. 

A t  t h e  same t ime,  t h e r e  i s  undoubtedly a l o t  o f  a d d i t i o n a l  p o t e n t i a l  demand 

i n  i n d u s t r i a l  a r e a s ,  towns and c i t i e s  a s  wel l  a s  i n  government i n s t i t u t i o n s .  

(Marketing Research by Lake Tanganyika F i s h e r i e s  p r o j e c t ) .  These need only  

be i d e n t i f i e d  and e x p l o i t e d  by maximum u t i l i z a t i o n  o f  s a l e s  p o s s i b i l i t i e s  

in t he  a r eas  wi th  s u f f i c i e n t  purchasing power a t  p r i c e s  ensur ing  a f a i r  

r e tu rn  to- f i shermen,  The q u a n t i t y  o f  d r i e d  s a r d i n e s  s o l d  i n  i n t e r n a t i o n a l  

markets, mainly i n  Za i r e  and Zambia, i s  e s t ima ted  t o  be 10,000 me t r i c  t ons  

1 Per annum. About 1,000 m e t r i c  tons  p e r  annum of  d r i e d  s a r d i n e s  has  been 

See Midtgaard, 1975. The o f f i c i a l  f i g u r e s  1968 t o  1973 r e p o r t  an .- 
es t imated  expor t  of about 5,000 me t r i c  t o n s  p e r  y e a r .  



shipped by water t a x i s  t o  Burundi i n  pas t  y e a r s ,  O f f i c i a l  records now show 

a d e c l i n e  of  expor t s  t o  Burundi as the  country has become s e l f - s u f f i c i e n t  

f o r  d r i e d  s a r d i n e s .  Much of the  exports a r e  i n  t h e  form of an i l l e g a l  

t r ade . '  Some of t h e  t r a d e  with Zaire f o r  example is  on a  b a r t e r  b a s i s  

whereby bags o f  d r i e d  sard ines  from the  Tanzanian po r t ion  of  t he  lake a r e  

exchanged f o r  t e x t i l e  ma te r i a l s  imported i n t o  Zai re  from France and Belgium. 

~ o s t  t r a d e r s  avoid  t h e  red  tape of custom f o r m a l i t i e s  and exposure t o  taxes 

t h a t  t hey  a r e  l i k e l y  t o  f a c e  i f  t h e i r  t r a d e  i s  conducted through the  proper - 

l e g a l  channels ,  

1 Implies  t h e  export  o f  dr ied  sardines without a  va l id  o f f i c i a l  t rad ing  
l i c e n c e ,  



CHAPTER 3 :  THE FISHERY POTENTIAL OF THE LAKE 

B io log ica l  Potenti-al  
C. 

Bio log ica l  r e sea rch  c a r r i e d  out  on Lake Tanganyika i n d i c a t e s  a s t and ing  

s tock  o f  2.5 m i l l i o n  m e t r i c  t o n s ,  About 50% o f  t h i s  t o t a l  is  i n  Tanzania 

waters  and t h e  f o u r  c o u n t r i e s  border ing  t h e  l ake  h a r v e s t  an amount l e s s  t han  

100,000 m e t r i c  t o n s  p e r  annum (Johannesson, 1974).  

A b r i e f  d e s c r i p t i o n  by Chapman on t h e  limnology o f  t h e  l a k e  p o i n t s  

out  t h a t  most o f  t h e  bottom o f  t h e  l a k e  l i e s  deeper  t han  500 metres  and 

maximum depth i s  1470 me t re s .  He f u r t h e r  p o i n t s  ou t  t h a t  on ly  t h e  s u r f a c e  

up t o  200 metres  con ta ins  oxygen depending on a r e a  and season .  I n t e r n a l  

waves a r e  a  lakewide phenomenon (Fer ro ,  1975).  These a r e  important  f o r  t h e  

n u t r i e n t  cyc l e  and i n  i n f luenc ing  f i s h i n g  behaviour  and p r o d u c t i v i t y .  

P roduc t iv i ty  o f  phytoplankton tends t o  be  a s s o c i a t e d  wi th  seasona l  winds, 

i n t e r n a l  waves and upwell ing.  An annual peak i n  p r o d u c t i v i t y  develops 

e a r l i e r  i n  t h e  sou the rn  end o f  t h e  l a k e  (August) and p rog res ses  northwards 

a t t a i n i n g  a  maximum i n  t h e  no r the rn  end of t h e  l a k e  i n  October .  This  tends  

t o  be r e l a t e d  t o  t h e  onse t  o f  s t r o n g  winds e a r l i e r  i n  t h e  sou the rn  p a r t  o f  

t h e  l ake .  

Sard ines  i n  ca t ches  a r e  about  f o u r  inches long and t h e i r  p r e d a t o r s  

(Lucio la tes  and Lates)  20" t o  30" long.  A s  f o r  t h e  s a r d i n e s ,  f i s h  o f  a 

probable f i v e  t o  s i x  months o f  age make up t h e  bulk  o f  t h e  c a t c h .  A t  

between 7-12 months any given cohor t  d e c l i n e s  t o  zero .  Thus, l i f e  span 

appears t o  be under a  y e a r  (Chapman, 1976).  

The r e s u l t s  of b i o l o g i c a l  sampling programs designed t o  a s s e s s  t h e  

d i s t r i b u t i o n  and abundance of e x p l o i t a b l e  f i s h  s tock  i n  Tanzania waters  

i n d i c a t e s  t h a t  e x p l o i t a b l e  s t o c k s  e x i s t  throughout t h e  Tanzania waters .  

Because of t h e  upwel l ing  brought on by monsoon winds, t h e  h i g h  l e v e l  of 



organic  m a t e r i a l  accumulated and t h e  extreme depth and volume o f  t h e  l ake  

(second deepest  l ake  i n  t h e  world),  b i o l o g i c a l  p r o d u c t i v i t y  tends  t o  be 

h igh .  Because of t h e  very  s t e e p  s lope  and t h e  v i r t u a l  absence o f  s h e l f ,  

most o f  t h e  f i s h  found i n  t h e  l ake  a r e  p e l a g i c  o r  s u r f a c e  a s s o c i a t e d ,  

Of t h e  two s a r d i n e  spec i e s  (See Chapter 2 on f i s h  s tocks )  t h e  more 

important  one i s  S t o l o t h r i s s a ,  This  s p e c i e s  cyc l e s  i n  abundance from a low 

i n  April-May t o  a h igh  i n  November-December, This  c y c l e  occurs  i n  Zambia, 

Burundi and Tanzania a t  t h e  same time. S t o l o t h r i s s a  has  a maximum length  

o f  89mm. and an  annual m o r t a l i t y  r a t e  o f  99.5%. I t s  spawning pe r iod  i s  

January t o  Apr i l  and recru i tment  t o  t h e  f i s h e r y  begins  a t  t h e  age 2-3 months 

o r  when about 50mm. Chapman and Van Well, p o i n t  ou t  t h a t  t h e  s tock  t u r n s  

over  r a p i d l y  and can s t a n d  a very heavy e x p l o i t a t i o n  r a t e  of  50-60% o f  t h e  

biomass p e r  yea r .  This  sugges ts  t h a t  t h e  MSY f o r  S t o l o t h r i s s a  i s  50-60% 

o f  t h e  biomass. 

The o t h e r  s a r d i n e  spec i e s  i s  Limnothrissa.  Limnothrissa s a r d i n e s  tend 

t o  l i v e  i n  shore  when under 60mm, The t e r r i t o r i a l  wa te r s  o f  Burundi and 

Zambia provide e x c e l l e n t  r e a r i n g  h a b i t a t  f o r  t h e  young f i s h  (Coul te r ,  1968).  

Spawning t a k e s  p l ace  twice  a yea r  i n  t h e  Tanzania waters  (December-February 

and August-September). The mean l eng th  of t h i s  s p e c i e s  i n  ca t ches  i s  116mm. 

Limnothrissa s p e c i e s  do not  c o n t r i b u t e  h e a v i l y  t o  t h e  t o t a l  ca t ch  o f  s a rd ines  

i n  Tanzania waters  a l though they  make up 40% o f  chupeid ca t ches  i n  Burundi. 

Luc io l a t e s  spec i e s  make up about 15% of  t h e  ca t ch  o f  t h e  t r a d i t i o n a l  

f i s h e r y  and about 50% o f  t h e  i n d u s t r i a l  f i s h e r y  (Tables X and XI) .  They move 

shoreward i n  October-November from t h e  o f f s h o r e  nu r se ry  a r e a s ,  Recruitment 

of  t h l s  f i s h  spec i e s  is a t  1 . 5  years  when they  a r e  about  18cm. long.  Khen , 

- about two yea r s  they  have a mean length  o f  27cm. and a t  t h i s  s i z e ,  they  
I 

s t a r t  spawning. 



Lates species  have a per iod  of  maximum abundance i n  February t o  April  

when spawning occurs f o r  L, marie and L. microlepis .  Maximum s i z e  i s  about 

74 cm. f o r  L ,  marie, 85 cm. f o r  L .  microlepis  and over 100 cm, f o r  

L .  angus t i f rons ,  Larvae of a l l  t h e  t h r e e  species  appear t o  leave  pelagic  l i f e  

a t  1-2 cm., moving t o  shore l ine  areas  where they remain u n t i l  they reach 

18-20 cm, then r e t u r n  t o  pe lag ic  l i f e .  These l a t e s  species  have been f i shed  

t o  a  low abundance i n  Zambia and Burundi but  a r e  under exploi ted  i n  t h e  

Tanzania waters (Chapman, 1976) , 

Big Nile Perch over 100 l b .  and up t o  150 l b .  a r e  occas ional ly  caught. 

Most o f  the  l a r g e r  f i s h  caught a r e  consumed l o c a l l y .  

Fishing Capacity .,- 

To u t i l i z e  t h e  ava i l ab le  f i s h  s tocks  more f u l l y  it i s  necessary t o  

improve condi t ions  both with respect  t o  supply and with r e spec t  t o  demand 

f o r  f i s h  s o  t h a t  a  g rea te r  volume of ca tch  can be achieved. I n  t h i s  sec t ion ,  

t h e  d iscuss ion i s  on what i s  necessary t o  improve supply condi t ions .  

There a r e  a  number of  ways of  increas ing t h e  f i s h  supply. Fishermen 

could f i s h  l a r g e r  number o f  days with e x i s t i n g  boa t s  o r  could go f i s h i n g  

on more productive f i s h i n g  grounds. Fishermen could move t o  more productive 

techniques e , g .  purse s e i n e r s .  Also, t h e  f i s h e r y  could employ l a r g e r  numbers 

of  fishermen and boa t s .  The order  aspect  of increas ing supply i s  t o  give 

fishermen an incent ive  t o  f i s h  f o r  t h e  market r a t h e r  than p r imar i ly  f o r  

subs is tence ,  supplementing t h e i r  ca tches  by c e r e a l s  grown on t h e i r  small 

p l o t s  of land around t h e i r  homes, Fishermen a t  t h e  present  time spend only 

a small  p a r t  of t h e i r  time a s  fishermen and a s u b s t a n t i a l  p a r t  of t h e i r  time 

as  subs is tence  farmers, so they have a subs is tence  income of some f i s h  and 
, - - 

c e r e a l s  f o r  themselves. I n  o rde r  t o  become more productive,  it i s  necessary 

i t h a t  fishermen spend a l a r g e r  p a r t  of t h e i r  time f i s h i n g ,  s p e c i a l i z e  and 



i n c r e a s e  t h e i r  f i s h i n g  p r o d u c t i v i t y ,  Th i s  could mean they  would have l e s s  

t ime t o  work a s  farmers  and t h i s  could mean t h a t  they  would have t o  use  some 

of t h e  cash they  would have earned from t h e i r  l a r g e r  s a l e s  o f  f i s h  t o  buy 

a g r i c u l t u r a l  produce f o r  themselves.  

An i n c e n t i v e  f o r  t h e  f ishermen can be achieved i n  two ways, By o f f e r i n g  

f ishermen h ighe r  p r i c e s  f o r  l a r g e r  amounts o f  f i s h  s o  t h a t  they  can s e l l  more 

f i s h .  The only  way t o  o f f e r  h i g h e r  p r i c e  t o  fishermen and t h e  way t o  o f f e r  

t o  buy more f i s h  from them i s  t o  improve markets s o  t h a t  t hey  can absorb 

more f i s h .  Also t o  improve d i s t r i b u t i o n a l  e f f i c i e n c y  s o  t h a t  t h e r e  i s  more 

money l e f t  over  f o r  t h e  f ishermen.  

I n  o r d e r  f o r  f ishermen t o  g e t  more f i s h  f o r  t h e  market t h e y  have t o  

i n c r e a s e  t h e  ca t ch  wi th  e x i s t i n g  equipment. This  i s  by inc reas ing  t h e  

number o f  f i s h i n g  days.  A t  p r e s e n t ,  an  average canoe f i s h e s  f o r  14 n i g h t s  

o f  t h e  month. This  i s  p a r t l y  due t o  f i s h  migra t ions  and moonlight n i g h t s  

when t h e  f i s h i n g  i s  poor ,  But i t  i s  a l s o  p a r t l y  due t o  t h e  f ishermen 

a d j u s t i n g  t h e i r  l andings  t o  t h e  t r a d i t i o n a l  market requirement  i n  o rde r  t o  

avoid low p r i c e s  when t h e  demand f o r  f i s h  i s  low. I n  pe r iods  of  over  supply 

t r a d e r s  d o n ' t  want any more f i s h  and pay a low p r i c e  t o  f ishermen.  Hence 

more f i s h  would be caught and made a v a i l a b l e  i f  fishermen were a b l e  t o  s e l l  

a l l  t h e  f i s h  caught a t  good p r i c e s .  

F u l l e r  e x p l o i t a t i o n  o f  t h e  s t o c k s  i n  o r d e r  t o  i n c r e a s e  ca t ches  and 

revenue could p o s s i b l y  be achieved by f ishermen e x p l o i t i n g  t h e  most product ive  

f i s h i n g  grounds even i f  such grounds a r e  known t o  e x i s t  i n  p l a c e s  d i s t a n t  

from t h e i r  homes. This  means f ishermen have t o  t a k e  t h e  t r o u b l e  of  t r a v e l l i n g  

back and' f o r t h  and spending p a r t  o f  t h e  f i s h i n g  days i n  t h e  d i s t a n t  

product ive  f i s h i n g  grounds. They may f i n d  it advantageous t o  do so  al though 

t h i s  may mean t h a t  t hey  won't b e  a b l e  t o  s e e  t h e i r  f a m i l i e s , f o r  a  few days 



dur ing  which they  a r e  away. P u t t i n g  outboard engines on canoes would enable 

fishermen t o  g e t  t o  t h e s e  d i s t a n t  f i s h i n g  grounds i n  good t ime f o r  f i s h i n g  

and r e t u r n  home i n  t ime a f t e r  f i s h i n g .  

For f u t u r e  expansion of  t h e  f i s h e r y  t h e r e  may be many d i f f i c u l t i e s  i n  

ha rves t ing  and u t i l i z i n g  t h e  cons ide rab le  s t o c k s  o f  f i s h .  These might i nc lude  

t h e  l i m i t a t i o n  o f  funds f o r  investment  i n  e f f i c i e n t  f i s h i n g  b o a t s ,  gea r ,  

l anding  f a c i l i t i e s  such a s  p i e r s ,  f i s h  r e c e i v i n g  s t a t i o n s ,  p roces s ing  p l a n t s ,  

t r a n s p o r t  f a c i l i t i e s  such a s  i n s u l a t e d  r a i lway  wagons, f i s h  c a r r i e r  b o a t s  

and l o r r i e s .  D i f f i c u l t i e s  might a l s o  a r i s e  i n  r a i s i n g  output  of t h e  l e s s  

product ive  s t r a t a  3-7 whose ou tpu t  o f  f i s h  i s  c o s t l y  t o  t r a n s p o r t  t o  Kigoma 

because o f  t h e  long d i s t a n c e s  involved .  

Processing . 
If  increased  h a r v e s t s  o f  f i s h  a r e  t o  be marketed e f f e c t i v e l y  they  would 

have t o  be a p p r o p r i a t e l y  processed .  The b e t t e r  t h e  product a f t e r  p roces s ing  

and t h e  lower t h e  c o s t  o f  p roces s ing  t h e  e a s i e r  it would be t o  s e l l  t h e  

product .  Then, what has  t o  be done i s  t o  improve t h e  p roces s ing  s e c t o r  t o  

make a  b e t t e r  product  and t o  do so  a t  a  low c o s t .  

The t r a d i t i o n a l  method o f  p roces s ing  involves  t h e  dry ing  o f  s a r d i n e s  on 

e i t h e r  t h e  beach o r  f l a t  ground n e a r  t h e  shore .  When t h e  d r i e d  product  i s  

ga thered  from t h e  ground and packed a h igh  percentage  o f  sand and s t o n e s  

g e t  mixed wi th  t h e  product .  During t h e  r a i n y  seasons dry ing  o f  s a r d i n e s  

becomes very  d i f f i c u l t .  Catches landed can t a k e  s e v e r a l  days t o  dry ,  and 

consequent ly t h e  product  i s  i n f e r i o r .  The problem has been t a c k l e d  i n  t h e  

i n d u s t r i a l  s e c t o r ,  where they  have used dry ing  r acks .  However, t hey  have 

run i n t o  market ing problems, This  i s  assumed t o  be due t o  t h e  improved 

- - 
product not  having a  d i s t i n c t i v e  packer ,  which prec ludes  any r e g u l a r  

increment i n  p r i c e  over  t h e  t r a d i t i o n a l  product .  The s o l u t i o n  i s  f o r  t h e  



government t o  i n t roduce  a  grad ing  system t h a t  i s  wel l  recognized wi th  a  

government stamp o f  approval .  This  would involve  checking on q u a l i t y  and 

would r e q u i r e  government i n s p e c t i o n  system and only  i f  t h e  product  measures 

up t o  q u a l i t y  would t h e  i n s p e c t o r s  a l low them t o  be packed wi th  a  d i s t i n c t i v e  

l a b e l .  . There ought t o  be  an informat ion  o r  a d v e r t i s i n g  campaign t o  

inform consumers t h a t  a  product  with a  p a r t i c u l a r  kind of packaging with a  

government stamp i s  o f  first q u a l i t y ,  

S ince  t h e  i n t e n s i t y  o f  f i s h i n g  i s  reduced i n  t h e  t r a d i t i o n a l  s e c t o r  

dur ing  t h e  r a i n y  season because of  t h e  d i f f i c u l t y  of  dry ing  s a r d i n e s ,  it 

appears  t h a t  i n t r o d u c t i o n  o f  d ry ing  r acks  wi th  p o r t a b l e  covers  u s i n g  l o c a l  

m a t e r i a 1 ~ ~ e . g .  t imber  poles,would reduce t h e  c o s t s  i n  p roces s ing  r e l a t i v e  

t o  t h e  p re sen t  u se  o f  imported d ry ing  r a c k s .  

Small q u a n t i t i e s  of  l a r g e r  f i s h  inc lud ing  l a t e s  and l u c i o l a t e s  a r e  

smoked over  f i r e s  be fo re  t r a n s p o r t  t o  market ,  Most a r e  s o l d  ou t  

immediately a f t e r  c a t c h  wi thout  any p r e s e r v a t i o n .  That l i m i t s  t h e  market 

t o  l o c a l  communities. I n  o r d e r  t o  expand t h e  market a  d i f f e r e n t  market ing 

technique t h a t  w i l l  u s e  some form o f  p r e s e r v a t i o n  w i l l  have t o  be employed. 

These could inc lude  smoking, i c i n g  and f r e e z i n g .  Eut i c i n g  o f  f i s h  would 

g ive  l i m i t e d  p r e s e r v a t i o n  and no i c e  i s  p r e s e n t l y  a v a i l a b l e  f o r  market ing 

f i s h  except  i n  Kigoma.and t h e r e  o n l y  i n  l i m i t e d  q u a n t i t i e s .  

Freezing is an expensive technique  t o  undertake a t  t h i s  s t a g e  of  t h e  

f i s h e r y ,  and t h e r e  a r e  no f r e e z i n g  f a c i l i t i e s  a long t h e  l a k e  except  a t  t h e  

f i s h  r ece iv ing  s t a t i o n  a t  Kigoma, Some canning t r i a l s  f o r  Lake Tanganyika 

f i s h  were conducted i n  1962 (Bencjon, 1963),  Tas te  pane l s  gave a  genera l  

p re fe rence  f o r  l u c i o l a t e s  and l a t e s  f i l l e t s ,  canned s a r d i n e s  ( i n  tomato 

sauce) was n o t  favoured t o  t h e  same e x t e n t .  I n v e s t i g a t i o n s  i n t o  t h e  

economics o f  t h e  canning o p e r a t i o n  i n  1964 showed t h a t  t h e r e  was i n s u f f i c i e n t  



demand i n  Tanzania and o t h e r  p a r t s  of East  Afr ica  f o r  canned s a r d i n e s  

c o s t i n g  over  2,000 % more than  t h e  p r i c e  pa id  t o  t h e  f i shermen,  Considering 

t h e  f a c t  t h a t  s a r d i n e s  a r e  r e l a t i v e l y  low va lue  f i s h  s p e c i e s ,  t h e  p rospec t s  

o f  conmercial ly  p r o f i t a b l e  canning ope ra t ions  adding a  cons ide rab le  amount 

t o  t h e  p r i c e  o f  t h e  i n i t i a l  product  i s  h igh ly  u n l i k e l y  t o  be  b r i g h t .  

Marketing 

Marketing i s  important  t o  al low f o r  g r e a t e r  u t i l i z a t i o n  o f  t h e  a v a i l a b l e  

r e sou rces .  I t  i s  t h e  key f a c t o r  a t  t h i s  p re sen t  s t a g e  i n  expanding t h e  

f i s h i n g  i n d u s t r y .  

Severa l  c o n s t r a i n t s  h i n d e r  t h e  u t i l i z a t i o n  o f  t h e  a v a i l a b l e  r e sou rces .  

One of them i s  t h e  l i m i t e d  purchasing power o f  t h e  r u r a l  popu la t ion  which 

c r e a t e s  d i f f i c u l t i e s  i n  o b t a i n i n g  p r i c e s  f o r  f i s h  h igh  enough f o r  t h e  

fishermen and t h e  t r a d e r s ,  Hence f u l l  u t i l i z a t i o n  o f  t h e  r e sou rces  cannot 

be r e a l i z e d  u n l e s s  i t  i s  proved t o  t h e  fishermen t h a t  it can  pay them t o  

i n c r e a s e  ca t ches .  

In  view o f  t h i s  s i t u a t i o n ,  it i s  l o g i c a l  t o  p o i n t  ou t  t h a t  a  f i s h  

marketing board could  be an a p p r o p r i a t e  body t o  provide  guaranteed  p r i c e s  

and improve f i s h  t r a d e  f o r  t h e  f i s h e r y  i n d u s t r y  a s  t h e  e s t ima ted  r e s e r v e  

c a t c h  capac i ty  could  indeed b e  s u f f i c i e n t  t o  f u l f i l l  domest ic  and expor t  

market demands i f  a  p rope r  market ing i n f r a s t r u c t u r e  is e s t a b l i s h e d ,  This  

impl ies  improvement o f  l a k e  t r a n s p o r t  and market ing f a c i l i t i e s  from t h e  

v i l l g g e s  i n  o r d e r  t o  e x p l o i t  t h e  p o t e n t i a l  demand i n  t h e  domest ic  and 

i n t e r n a t i o n a l  marke ts ,  Such market ing boards t end  t o  b e  e f f e c t i v e  i n  s o  

f a r  a s  they  can ho ld  over  s u r p l u s  ca t ches  from some pe r iods  and make them 

a v a i l a b l e  a t  some o t h e r  p e r i o d s ,  Also, such boards would expand markets 

. t 
s o  t h a t  t h e  o v e r a l l  ou tpu t  o f  f i s h  can be inc reased .  

The market ing system which inc ludes  t h e  p roces s ing  (d ry ing  of  s a rd ines )  



and d i s t r i b u t i o n  o f  s a r d i n e s  i n  t h e  f i s h i n g  v i l l a g e s  and t h e  t r a n s p o r t a t i o n  

of s u r p l u s  t o  d i s t r i b u t i o n  c e n t r e s  a s  wel l  a s  t h e  handl ing  and p roces s ing  

i n  t h e  d i s t r i b u t i o n  c e n t r e s . c o u l d  be r e s t r u c t u r e d  f u r t h e r ,  The second p a r t  

o f  t h e  marketing system, t h e  t r a d e  and d i s t r i b u t i o n  c e n t r e s  which c o n s i s t s  

o f  t h e  wholesale  system ( p r i v a t e  wholesalers)  and o p e r a t e s  by t h e  p r i n c i p l e  

of  p r o f i t  maximization could ope ra t e  with a  p a r a l l e l  system o f  marketing by 

a  government p a r a s t a t a l  o rgan iza t ion  l i k e  TAFICO,' Th i s  would g ive  competi t ion 

t o  t h e  p r i v a t e  wholesa le rs  and r e t a i l e r s  and might encourage them t o  be more 

e f f i c i e n t  o r  e l s e  t hey  would l o s e  t r a d e  t o  t h e  government agency. Taf ico  

(Tanzania F ish ing  Corporat ion)  whose r o l e  i s  t o  e x p l o i t  and market t h e  

f i s h i n g  r e sou rces  from a l l  Tanzania waters .  A t  p r e s e n t  Ta f i co  ope ra t e s  

j o i n t l y  wi th  t h e  o t h e r  i n d u s t r i a l  pu r se  s e i n i n g  u n i t s  i n  t h e  count ry  by 

owning some s h a r e s  i n  such companies. Ta f i co ' s  o t h e r  main o b j e c t i v e  i s  t o  

promote and i n c r e a s e  f i s h i n g  a c t i v i t i e s  i n  Tanzania waters  i n  o r d e r  t o  

e x p l o i t  t h e  p o t e n t i a l  demand i n  domestic and i n t e r n a t i o n a l  marke ts .  

For T a f i c o ' s  e f f o r t s  t o  be a  success ,  r e q u i r e s  a n  improvement i n  t h e  

marketing s t r u c t u r e .  To do s o ,  TAFICO and t h e  two d i s t r i c t  development 

co rpo ra t ions  a long  t h e  l a k e  (Mpanda and Kigoma d i s t r i c t  co rpo ra t ions )  should 

s e e  t o  it t h a t  demand and supply  both a r e  i nc reased .  Balancing o f  supply and 

demand a t  a  h i g h e r  volume o f  product ion  and s a l e s ,  The s t r a t e g y  o f  achieving 

t h i s  is  t o  concen t r a t e  on t h e  demand s i d e  a s  t h e  supply  of  f i s h  can be 

increased  e a s i l y  i f  t h e r e  is an  e f f e c t i v e  demand f o r  a d d i t i o n a l  f i s h .  

P r i c e s  a r e  a t  p r e s e n t  s e t  i n  t h e  towns and v i l l a g e s  by t h e  P r i c e  

Commissioners r a t h e r  a r b i t r a r i l y .  Under t h e  f r e e  market system, t h e  p r i c e  

- - 1 Tanzania F i sh ing  Corporat ion is  a  government p a r a s t a t a l  body r e spons ib l e  

f o r  e x p l o i t i n g  t h e  f i s h e r y  resources  i n  a l l  Tanzania waters  i n -  
coopera t ion  wi th  d i s t r i c t  development c o r p o r a t i o n s .  
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mechanism s e e s  t o  it t h a t  supply and demand a r e  ba lanced .  I n  a  s i t u a t i o n  

where p r i c e s  a r e  f i x e d  t h e r e  i s  a  tendency f o r  t h e  p r i c e  t o  be above o r  

under t h e  market l e v e l .  I f  t h e  p r i c e  is  s e t  below t h e  market p r i c e ,  one 

f i n d s  t h e  demand a t  t h e  low p r i c e  exceeding what s u p p l i e r s  a r e  prepared t o  

make a v a i l a b l e  a t  such low p r i c e s .  However, i n  some cases  a  r educ t ion  i n  

p r i c e s  by t h e  P r i c e  Commissioner may be b e n e f i c i a l  and workable,  The 

Tanzanian s i t u a t i o n  is  t h a t  t h e  market i s  o f t e n  fragmented and t h a t  t r a d e r s  

i n  p a r t i c u l a r  a r e a s  t end  t o  have l o c a l  c o n t r o l  o f  t h e  market and t h e r e f o r e  

a c t  a s  monopolis ts  and hence g e t  a  h ighe r  p r i c e  t han  would p r e v a i l  i n  a  

market where t h e r e  a r e  many s e l l e r s  i n  competi t ion wi th  one ano the r ,  Reducing 

t h e  p r i c e  t o  t h e  l e v e l  t h a t  would p r e v a i l  under compet i t ion  would seem i n  

o r d e r .  This  might even i n c r e a s e  s u p p l i e s  i n  response t o  t h e  h i g h e r  demand 

t h a t  would come wi th  a  lower p r i c e .  

I n  o r d e r  t o  r e a l i z e  g r e a t e r  u t i l i z a t i o n  o f  t h e  l a k e ' s  p o t e n t i a l ,  s t o r a g e  

f a c i l i t i e s  would be r equ i r ed  s o  t h a t  an adequate  s t o c k  o f  f i s h  can always be  

kept  nea r  t h e  market,  so  t h a t  supply  needs o f  t h e  market can be taken c a r e  of  

e f f e c t i v e l y .  The market ing s i t u a t i o n  could be  improved i f  depots  could be 

b u i l t  up throughout  t h e  country t h a t  would p a r t i a l l y  e l i m i n a t e  p r i c e  

f l u c t u a t i o n  problem. Depots could hold  s tocks  s o  t h a t  t h e r e  would be a 

c o n s t a n t  market supply i n s t e a d  o f  p e r i o d i c a l l y  running o u t  o f  f i s h  because 

o f  lack  o f  s t o r a g e  c a p a c i t y  t o  hold  enough f i s h .  Although t h i s  would r e q u i r e  

a d d i t i o n a l  c a p i t a l  investment ,  t h e  p rov i s ion  o f  a  s m a l l e r  number o f  

s t r a t e g i c a l l y  s i t e d  f i s h  depots  wi th  a  comprehensive communication system 

l i n k i n g  them t o  t h e  f i s h  markets ( lakeshore)  would be an  a l t e r n a t i v e  t o  an 

ex tens ive  system of f i s h  depots  throughout t h e  coun t ry ,  The advantage of 

1 - s m a l l e r  numbers o f  depots  t h a t  would r e q u i r e  lower c a p i t a l  and ope ra t ing  c o s t s  

t o  t a k e  c a r e  o f  a  s m a l l e r  number o f  depots than  t h a t  would t a k e  f o r  a  l a r g e  
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number of depots .  This  would a l s o  r e q u i r e  a  p rope r  system o f  communication 

and exchange of  information i n  o r d e r  t o  keep t h e  depots  s tocked ,  This would 

l e a d  t o  t h e  development o f  i nc reased  f i s h  consumption, This  i s  e s p e c i a l l y  

s o  i n  view of t h e  f a c t  t h a t  as t h e  ca t ches  change d a i l y ,  it becomes 

d i f f i c u l t  without  a  proper  information system t o  know t o  what e x t e n t  t h e  

demands i n  t h e  consuming a r e a s  a r e  s a t i s f i e d .  This  r e s u l t s  i n  t h e  demand f o r  

f i s h  ve ry  o f t e n  not  being s a t i s f i e d  and t h e  consumers o f t e n  having t o  buy 

s u b s t i t u t e  commodities, e . g .  meat,  I n  gene ra l ,  t h e  r e a l  problem is t h a t  

n o t  enough p r o t e i n  is  be ing  obta ined  and t h e r e f o r e  bo th  more meat and f i s h  i s  

c a l l e d  f o r  a t  c o s t s  t h a t  a r e  r e f l e c t e d  i n  p r i c e s  t h a t  Tanzanians can a f f o r d  

t o  pay.  

The p re sen t  u se  of water  t a x i s  t o  t r a n s p o r t  f i s h  from v i l l a g e s  t o  

c o l l e c t i o n  c e n t r e s  could be f u r t h e r  improved by i n s t a l l i n g  i n  them inboard 

engines  i n  o r d e r  t o  enable  f ishermen t o  move f a s t e r  and make more t r i p s  p e r  

month and t h e r e f o r e  be a b l e  t o  move more goods. Tug boa t s  and barges could 

be in t roduced  f o r  sh ipping  d r i e d  s a r d i n e s  t o  t h e  c o l l e c t i o n  c e n t r e s  and f o r  

b r ing ing  s u p p l i e s  t o  t h e  f i s h i n g  v i l l a g e s .  These modes of  t r a n s p o r t  could 

h e l p  t o  improve t h e  marketing s t r u c t u r e  along t h e  l a k e .  

The s teamer Liemba, r e spons ib l e  f o r  t r a n s p o r t i n g  passengers  and supp l i e s  

t o  va r ious  v i l l a g e s  on t h e  Tanzanian s h o r e l i n e  o f  t h e  l a k e  should be 

u t i l i z e d  f o r  t r a n s p o r t i n g  d r i e d  s a r d i n e s  a s  wel l  a s  f r e s h  f i s h  i f  co ld  and 

f r e e z i n g  chambers a r e  i n s t a l l e d .  The c a r r y i n g  c a p a c i t y  on t h e  l a k e  could be 

inc reased  by inc reas ing  t h e  number o f  water  t a x i s  and barges  i f  success  i s  

achieved i n  expanding market f o r  f i s h ,  Because f r e s h  f i s h  is expensive t o  

t r a n s p o r t ,  more expensive than  d r i e d  f i s h  , then  what i s  needed i s  t o  keep 

t h e  d i s t a n c e  of t r a n s p o r t i n g  f r e s h  f i s h  t o  a  minimum, Because Kigoma i s  t h e  

main market and d i s t r i b u t i o n  c e n t r e ,  t h e  need f o r  t r a n s p o r t a t i o n  of  f r e s h  



f i s h  w i l l  be reduced i f  t h e  f r e s h  f i s h  i s  produced d i r e c t l y  i n  Kigoma a r e a ,  

Therefore  t h e  f r e s h  f i s h  need no t  be t r a n s p o r t e d  from t h e  ou t ly ing  a r e a s  t o  

Kigoma. This then  w i l l  c u t  down on f r e s h  f i s h  t r a n s p o r t a t i o n  c o s t .  

Furthermore, g r e a t e r  u t i l i z a t i o n  o f  t h e  p o t e n t i a l  o f  Lake Tanganyika 

could be achieved i f  export  o f  f i s h  t o  i n t e r n a t i o n a l  markets (Za i r e  and 

Zambia) i s  encouraged. This  i s  s o  because of  t h e  f a c t  t h a t  even though 

t h e  t r a d e  a t  t h e  p re sen t  t ime i s  n o t  expanded it is  economically p r o f i t a b l e  

enough f o r  t r a d e r s  t o  engage it. This  could be done without  r e s t r i c t i n g  

t h e  domestic supply .  This  i s  because both  t h e  s t o c k s  and t h e  f i s h i n g  

c a p a c i t y  a r e  s o  u n d e r u t i l i z e d .  T o t a l  f i s h i n g  ou tpu t  could  be g r e a t l y  

i nc reased  t o  supply both  domest ic  and f o r e i g n  marke ts ,  

Supp l i e s  o f  s a r d i n e s  f o r  example from St ra tums 3-7 could be marketed 

i n  Zambia and Zai re  as they  a r e  c l o s e  t o  these c o u n t r i e s  while  Stratums 1 - 2  

could supply t h e  domestic market .  The demand f o r  f i s h  i n  Za i r e  and Zambia 

i s  be l i eved  t o  be very  h igh  (Beat ty ,  D ,  1969) and a s u b s t a n t i a l  s u r p l u s  

from t h e  Tanzania p o r t i o n  of t h e  l a k e  could  e a s i l y  be absorbed i f  proper  

market ing i s  accomplished, t h e  communication system e , g .  roads  and water  

t r a n s p o r t  a r e  improved and extended t o  t h e s e  neighbouring c o u n t r i e s ,  The 

cheapes t  means would be water  t r a n s p o r t  a c r o s s  t h e  l a k e .  A few more 

s teamers  on t h e  l a k e  l i k e  t h e  Liemba would improve t h e  c a r r y i n g  capac i ty .  

The expor t  t r a d e  i s  c a r r i e d  out  a t  two l e v e l s .  F i r s t  by t r a d e r s  who 

expor t  s a r d i n e s  t o  Zambia and possess  v a l i d  expor t  l i c e n s e s  from t h e  

F i s h e r i e s  department.  These t r a d e r s  under take  t h e  t r o u b l e  o f  going through 

custom f o r m a l i t i e s .  Having d e l i v e r e d  t h e i r  s a r d i n e s  t o  t h e i r  agents  i n  

~ a m b i a  they  a r e  p a i d  i n  hard  cur rency  (US d o l l a r  cheques) which they  have t o  
-c _ - 

s u r r e n d e r - t o  any bank branch on a r r i v a l  i n  Tanzania,  Traders  who fo l low 

t h i s  procedure a r e  sub jec t ed  t o  income t a x  and a r e  s a i d  t o  b e  engaged i n  a 



l e g a l  t r a d e  a s  t h e i r  s a l e s  r eco rds  can be e a s i l y  t r a c e d  by t h e  government. 

The second l e v e l  o f  t h e  expor t  t r a d e  is  c a r r i e d  o u t  by t r a d e r s  who do 

n o t  possess  v a l i d  l i c e n s e s ,  These expor t  s a r d i n e s  a s  wel l  and g e t  pa id  i n  

k ind  mainly on a  b a r t e r  b a s i s .  Such t r a d e r s  may evade income t a x  a s  t h e i r  

s a l e s  records  a r e  hard  t o  f i n d .  This  k ind  of  t r a d e  i s  discouraged by t h e  

government and i s  termed ' i l l e g a l  t r a d e 1 ,  

Considerable  q u a n t i t i e s  o f  d r i e d  s a r d i n e s  have been exported i l l e g a l l y  

over  many years  from t h e  Tanzania s e c t o r  o f  t h e  l ake  t o  neighbouring countr ies . ,  

The main t r a d e  has been t o  Mpulungu i n  Zambia where imports  from Tanzania 

supplements t h e  l o c a l  ca t ches  of  t h e  same s p e c i e  l o c a l l y  known a s  (kapen ta ) ,  

Such t r a d e  was c a r r i e d  o u t  u s ing  l o c a l l y  made water  t a x i s .  The bulk  o f  t h e  

l e g a l  f i s h  t r a d e  from Tanzania was landed from t h e  S.S.  Liemba, u n t i l  it 

ceased t r a d i n g  i n  1972 due t o  mechanical breakdown, A Zambian r e p o r t  o f  

t h i s  t r a d e  i n  1969 s t a t e s  "Much o f  t h e  kapenta imported i n t o  Zambia was of  

a  very  poor q u a l i t y ,  be ing  on occas ions  i n s u f f i c i e n t l y  d i r e d  and i n f e s t e d  

wi th  i n s e c t s ,  o f t e n  it was f u l l  o f  sand and on many occasions it had been 

beenrdr ied  a f t e r  t h e  f i s h  had gone bad, poor q u a l i t y  kapenta has  a  b i t t e r  

t a s t e " .  Although buyers i n  Zambia demanded t h a t  h igh  q u a l i t y  kapenta be s o l d ,  

y e t  poor  q u a l i t y  f i s h  cont inued  t o  be  expor ted .  Th i s  made sense  because 

kapenta i n  Zimbabwe (Rhodesia) expor ted  through Zambia, f o r  i n s t a n c e ,  was 

s o l d  t o  Boer farmers  a t  a  more o r  l e s s  f i x e d  p r i c e  of  one US d o l l a r  p e r  

pound and they  gave it t o  t h e i r  employees a s  r a t i o n s .  The Boer farmers  were 

no t  concerned with q u a l i t y  a s  long a s  t h e  product  had no bad smel l  (Smart, 

1976 and Beat ty,  1969) , I t  i s  worth p o i n t i n g  o u t  t h a t  t h e  poor  q u a l i t y  

kapenta was exported because t h e  t r a d i n g  system i n  Tanzania i s  not  y e t  

capable  of d i s t i n g u i s h i n g  and paying f o r  d i f f e r e n t  grades of f i s h ,  I f  good - 

q u a l i t y  kapenta was produced i n  Tanzania t h e r e  would be an a d d i t i o n a l  market 



t o  supply i n  Zambia i t s e l f  because of t h e  demand f o r  b e t t e r  q u a l i t y  kapenta 

and t h e r e f o r e  t o t a l  expor t s  could  be inc reased ,  There has  been a cons ide rab le  

i nc rease  of  such e x p o r t s .  The t r a d e  i s  conducted on a b a r t e r  b a s i s .  Rel iab le  

information i n d i c a t e s  t h a t  t h e  p r i c e  p e r  pound o f  d r i e d  s a r d i n e s  i n  Za i r e  i s  

about one US d o l l a r ,  (Marketing r e s e a r c h  by Lake Tanganyika F i s h e r i e s  Research 

and Development Pro j e c t )  . 
A l e v e l  of  about 1,000 t o n s  p e r  annum of  d r i e d  s a r d i n e s  has  been shipped 

by water t a x i s  t o  Burundi i n  t h e  p a s t  t e n  years  a l though such r eco rds  now 

show a d e c l i n e  o f  e x p o r t s  t o  Rurundi (Custom records  i n  Bujumbura, 

Burundi).  This  is  because Burundi f ishermen have come t o  f i s h  i n  t h e  good 

f i s h i n g  a r e a s  o f  Tanzania i n  t h e  no r the rn  p a r t  o f  t h e  l a k e  because o f  t h e  

dense s tocks  i n  Tanzania waters  and hence c a t c h  p e r  u n i t  o f  e f f o r t  i s  h igh  

i n  Tanzania. This  has  tended t o  reduce t h e  dependence on imports  of 

s a rd ines  from Tanzania.  However, i nc reased  f i s h i n g  i n  Tanzania waters  and 

improvements i n  t h e  Burundi f i s h e r i e s  have almost made t h e  count ry  s e l f -  

s u f f i c i e n t  i n  t h e  cheaper  v a r i e t i e s  of  f i s h ,  Burundi i s  now iooking  f o r  

export  markets f o r  d r i e d  s a r d i n e s  i n  Ruanda and no r the rn  Za i r e  i n  o r d e r  t o  

market t h e  expected 40% i n c r e a s e  i n  product ion  during t h e  nex t  f i v e  y e a r s ,  

I n t e r n a t i o n a l  Aspects - 
The l e v e l  o f  f i s h e r i e s  development d i f f e r s  among t h e  f o u r  c o u n t r i e s  

on Lake Tanganyika. The Republic  o f  Burundi; possesses  important  f i s h e r i e s  

i n  h e r  s e c t o r  of  Lake Tanganyika and sma l l e r  f i s h e r i e s  i n  i n t e r i o r  l a k e s .  

By e a r l y  1970's  h e r  f i s h i n g  e f f o r t  and landings  had reached approximately 

1459 canoes producing an e s t ima ted  5,966 tons  p e r  annum ( f r e s h  landed weight ) ,  

516 catamarans y i e l d i n g  4,876 t o n s  p e r  annum and 15 purse  s e i n e r s  landing  

4,540 tons  p e r  annum, Annual y i e l d s  amount t o  15,382 t o n s ,  . 
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Current  product ion  of  f i s h  o f  t h e  Tanzanian p o r t i o n  o f  t h e  l a k e  i s  

about 53,000 m e t r i c  t o n s  (Bazigos, 1975).  Th i s  i s  thought  t o  b e  t h e  major 

p a r t  o f  t h e  l a k e T s  t o t a l  c a t c h .  

The Za i r e  s e c t o r  is  t h e  l a r g e s t  s e c t o r  o f  t h e  l a k e .  The f i s h e r y  i s  

gene ra l ly  very  underdeveloped except  around Kalemie, a  r a i l h e a d ,  where about 

10 pu r se  s e i n e r s  o p e r a t e .  Z a i r e  has  no p r i o r i t y  t o  develop t h e  f i s h e r i e s  

s e c t o r  and t o t a l  f i s h  product ion  on t h e  Zai re  zone o f  t h e  l a k e  i s  unknown 

b u t  could be  below t h a t  o f  Burundi. 

In  Zambia, t h e  UNDP/FAO f i s h e r i e s  p r o j e c t  a t  Chilanga i s  t h e  r e s ~ o n s i b l e  

body f o r  a l l  t h e  waters  o f  t h e  count ry .  L i t t l e  indeed o f  t h i s  p r o j e c t ' s  

e f f o r t  has  been geared d i r e c t l y  t o  Lake Tanganyika where r e s e a r c h  and 
I 

development programs have been under government supe rv i s ion  s i n c e  1960. I , 

About 80% o f  t h e  6,000 m e t r i c  t ons  h a r v e s t  recorded annual ly  f o r  t h e  Zambian I 

I 

p o r t i o n  o f  t h e  l ake  c o n s i s t s  o f  s a r d i n e s  ( l o c a l l y  c a l l e d  kapenta-dagaa) h a l f  

o f  which is caught by t h e  t r a d i t i o n a l  lusenga f i s h e r y .  I t  i s  c l e a r  from 

t h e  above summary o f  a c t i v i t i e s  on t h e  l ake  t h a t  t h e  f o u r  r eg ions  o f  t h e  

l ake  a r e  being e x p l o i t e d  i n  d i f f e r e n t  ways and a t  d i f f e r e n t  l e v e l s .  While 

a t  t h e  p re sen t  t ime t h e r e  is  no danger o f  over  e x p l o i t a t i o n  and no g r e a t  

need f o r  conserva t ion ,  t h e r e  a r e  reasons f o r  t h e  f o u r  c o u n t r i e s  t o  work 

t o g e t h e r .  The reasons  a r e  t h a t  i n  t h e  f u t u r e  when s tocks  a r e  more f u l l y  

e x p l o i t e d  they  w i l l  have t o  cons ide r  conserva t ion  and they  w i l l  have t o  

cons ider  l i m i t i n g  f i s h i n g  e f f o r t .  
I 

For f u t u r e  u t i l i z a t i o n  o f  t h e  l ake  when t h e  s tocks  w i l l  become more 

u t i l i z e d ,  t hen ,  compet i t ion  among t h e  f o u r  coun t r i e s  f o r  t h e  a v a i l a b l e  

stocks'  w i l l  appear .  Each o f  them w i l l  t r y  t o  i nc rease  i t s  c a t c h  by t ak ing  - *---- I 

f i s h  away from t h e  o t h e r s  and even tua l ly  fishermen w i l l  g e t  lower ca t ches  I 

p e r  u n i t  o f  e f f o r t .  Improvements can be made by way o f  l i m i t a t i o n  o f  e f f o r t  



i n  t h e  case  o f  ove r - exp lo i t a t i on .  Conservation measures need b i o l o g i c a l  

r e sea rch  t o  g e t  a b e t t e r  i dea  o f  how conserva t ion  can be  c a r r i e d  o u t .  

B io log ica l  r e sea rch  would r e q u i r e  cooperat ion between t h e  f o u r  c o u n t r i e s  

and would save  c o s t s  i n  doing it a s  a  j o i n t  team r a t h e r  t han  have a l l  t h e  

work done f o u r  t imes by f o u r  d i f f e r e n t  coun t r i e s  a c t i n g  on t h e i r  own. 

Research could be c a r r i e d  out  by t h e  formation o f  a  r e g i o n a l  p r o j e c t  

f o r  t h e  f o u r  c o u n t r i e s ,  whi le  development could be c a r r i e d  o u t  s e p a r a t e l y  by 

t h e  f o u r  c o u n t r i e s  because o f  t h e  d i f f e r e n c e s  i n  economic development p o l i c i e s .  

i n  t h e  f o u r  c o u n t r i e s  as wel l  a s  d i f f e r e n c e s  i n  t h e  l e v e l  of r e sou rces  f o r  

investment i n t o  t h e  f i s h e r y .  A r e sea rch  p r o j e c t  would absorb a  l a r g e  

p a r t  o f  t h e  p r e s e n t  count ry  p r o j e c t  research  a c t i v i t i e s ,  wh i l e  l i m i t i n g  

much o f  t h e  development work on t h e  ind iv idua l  c o u n t r i e s  a l though it would 

be e s s e n t i a l  t h a t  t h e r e  be  c l o s e  coord ina t ion  between t h e  r e g i o n a l  r e sea rch  

p r o j e c t  and development programmes i n  each n a t i o n .  The e s t ab l i shmen t  o f  a 

r eg iona l  p r o j e c t  f o r  t h e  f o u r  coun t r i e s  would have numerous t e c h n i c a l  

advantages over  t h e  c u r r e n t  s e p a r a t e  n a t i o n a l  e f f o r t s  i n  t h e  same f i e l d s .  

F i r s t ,  i n  t h e  s tock  assessment and biology f i e l d ,  un i fo rmi ty  o f  d a t a  

c o l l e c t i o n  methods would be maintained t o g e t h e r  wi th  t h e  s t a n d a r d i z a t i o n  and 

i n t e g r a t i o n  o f  f i s h e r y  s t a t i s t i c s  on a  lakewide b a s i s  f o r  s t o c k  assessment .  

Such a  programme would f a c i l i t a t e  t he  i d e n t i f i c a t i o n  o f  d i f f e r e n t  subs tocks  

and eva lua t ion  o f  t h e i r  i n t e r a c t i o n s  and would a l s o  r e s u l t  i n  coord ina ted  

r e sea rch  on phys i ca l  and chemical parameters o f  t h e  l a k e  environment a s  i t  

p e r t a i n s  t o  t h e  f i s h  s t o c k s .  

I n  gea r  technology,  such a  p r o j e c t  would indeed b r i n g  t h e  pool ing  of  

more knowledge and t h e  economics of  non d u p l i c a t i o n  o f  e f f o r t .  Incorpora ted  

-- - would be t h e  i n v e s t i g a t i o n  and improvement o f  t r a n s p o r t  and market ing on a 

lakewide b a s i s  t o  develop t r a d e  and t r a d i n g  f a c i l i t i e s  i nvo lv ing  f o r  example 



t r a d i n g  v e s s e l s  and p o r t  f a c i l i t i e s .  I f  t h e r e  i s  t o  be t r a d e  among t h e  f o u r  

c o u n t r i e s  then  t h e r e  must be coopera t ion  and coord ina t ion  i n  p repa r ing  t h e  

i n f r a s t r u c t u r e  f o r  t h i s  t r a d e  because it involves  more than  one country and 

t h e  c o u n t r i e s  must ag ree .  

Cost advantages would a l s o  be r e a l i z e d .  These would inc lude  coord ina t ion  

of  t r a i n i n g  programmes through movement and exchange o f  personnel  and 

f a c i l i t i e s .  This  could f u r t h e r  be developed by t h e  es tab l i shment  o f  a 

r eg iona l  f i s h e r i e s  t r a i n i n g  c e n t r e  f o r  t h e  f o u r  zones. Undoubtedly economics - 

could  be achieved by avoid ing  dup l i ca t ion  of  expensive equipment. Other c o s t  

advantages would inc lude  improved information flow and unders tanding  of  ongoing 

development work i n  t h e  d i f f e r e n t  n a t i o n a l  s e c t o r s ,  and t h e  f a c i l i t a t i o n  of  

movement o f  r e s e a r c h  personnel  between n a t i o n  s e c t o r s  on t h e  l a k e .  

Although t h e  i d e a  of  a  r eg iona l  p r o j e c t  f o r  t h e  l a k e  would r e s u l t  i n  

f i n a n c i a l  and manpower economics, t h e  main advantages o f  such a  p r o j e c t  would 

come through g r e a t e r  comprehensiveness o f  t h e  work t h a t  would be  undertaken 

on t h e  l ake  and undoubtedly, such a  p r o j e c t  could  l e a d  t o  b e t t e r  management 

of  t h e  f i s h e r i e s  of Lake Tanganyika f o r  t h e  b e n e f i t  o f  t h e  f o u r  na t ions  i n  

t h e  long run .  I t  i s  worthwhile no t ing  h e r e  t h a t  Burundi and Tanzania a r e  

t h e  two c o u n t r i e s  t h a t  have shown t h e  g r e a t e s t  i n t e r e s t  i n  developing t h e i r  

f i s h e r i e s  s e c t o r s  whi le  Zai re  and Zambia have s o  f a r  i n d i c a t e d  l i t t l e i n t e r e s t .  

Th i s  i s  s o  p a r t l y  because they  a r e  pre-occupied wi th  mining development 

(Mapunda, 1973) . 



CHAPTER 4 :  FISHERIES ECONOMICS I N  THE CONTEXT OF 
LAKE TAT!GANYIKA 

Yie ld  Curves f o r  t h e  F i she rv  

The s a r d i n e s  o f  Lake Tanganyika a r e  a  non-se l f  r e g u l a t i n g  s t o c k .  

Recuitment which i s  t h e  access ion  o f  j uven i l e s  t o  a f i s h a b l e  s t o c k  i s  

dependent p r i m a r i l y  on food supply .  The popula t ion  of  s a r d i n e s  i n  any one 

yea r  bea r s  l i t t l e  r e l a t i o n  t o  t h e  s i z e  of t h e  pa ren t  s tock  i n  t h e  previous  

1 
yea r .  The s a r d i n e s  a r e  a  very  s h o r t  l i v e d  s p e c i e s .  The s t o c k s  t u r n  over  

very  quick ly  so  t h a t  t h e i r  recru i tment  becomes a  very  important  f a c t o r  i n  

t h e  biomass s i z e  a t  any one t ime.  I n  view o f  t h a t ,  long run  y i e l d  curves 

do no t  apply.  I n  some yea r s  recru i tment  i s  h ighe r  than  o t h e r  y e a r s .  Hence 

i t  i s  necessary  t o  cons ide r  v a r i a t i o n s  i n  t h e  l e v e l  o f  annual y i e l d  curves 

a s  shown i n  F igure  V below. 

Figure V: Yie ld  Curves f o r  a  Mon-Self Regulat ing Stock ..- 

Yield  

High recru i tment  year  

Average r ec ru i tmen t  y e a r  

Low rec ru i tmen t  y e a r  

E f f o r t  

1 Anderson (1977, 103-104) desc r ibes  t h e  f i s h e r y  based on t h i s  type  o f  + 

s t o c k .  



5 2 

A y i e l d  curve i s  t h e  r e l a t i o n s h i p  between ca tch  and l e v e l  o f  f i s h i n g  e f f o r t ,  

m e  m o r t a l i t y  due t o  f i s h i n g  simply is t h e  same a s  y i e l d  o r  c a t c h  and i s  a 

func t ion  o f  e f f o r t  g iven  t h e  popula t ion  s i z e  of a  p a r t i c u l a r  y e a r  o f  

r ec ru i tmen t .  Th i s  i s  why d i f f e r e n t  l e v e l s  o f  r ec ru i tmen t  g i v e  d i f f e r e n t  

y i e l d  curves a s  shown i n  F igure  V.  

Biomass i s  t h e  t o t a l  amount o f  f i s h  t h a t  is  a v a i l a b l e  i n  a  l ake  a t  any 

one p a r t i c u l a r  t ime.  The es t imated  t o t a l  biomass i n  Lake Tanganyika i n  an 

average y e a r  i s  2 .5  m i l l i o n  m e t r i c  t o n s .  The biomass i n  t h e  Tanzania s e c t i o n  - 

of t h e  l ake  i s  h a l f  t h e  l a k e ' s  t o t a l  biomass which i n  t h i s  c a s e  i s  1.25 

m i l l i o n  me t r i c  t ons  on t h e  average .  (Refer t o  Chapter 3 ) .  About 80% of t h e  

biomass c o n s i s t s  o f  s a r d i n e s .  Therefore,  t h e  average biomass f o r  s a r d i n e s  

on t h e  Tanzania p o r t i o n  o f  t h e  l ake  i s  1,000,000 m e t r i c  t o n s .  

The maximum s u s t a i n a b l e  y i e l d  f o r  a  s tock  (MSY) i s  t h e  maximum amount 

t h a t  can be taken  o u t  o f  a  l a k e  over  a  p a r t i c u l a r  p e r i o d  of  t ime ,  u s u a l l y  a  

yea r ,  while  main ta in ing  an equi l ibr ium i n  t h e  biomzss from y e a r  t o  yea r .  

The c u r r e n t  e s t i m a t e s  o f  t h e  MSY f o r  t h e  e n t i r e  l ake  and f o r  a l l  s p e c i e s  

o f  f i s h  i s  500,000 m e t r i c  t ons  p e r  annum (Johannesson, 1974).  The MY f o r  

t h e  s a r d i n e s  i s  e s t ima ted  t o  be about 50% o f  t h e  s a r d i n e  biomass 

(Chapman, 1976).  Therefore  t h e  MSY f o r  t h e  s a r d i n e s  of  t h e  Tanzania p o r t i o n  

o f  t h e  l a k e  i s  500,000 m e t r i c  t o n s .  

MSY is a concept  t h a t  is most app ropr i a t e  t o  long run y i e l d  cunves. 

Because we a r e  h e r e  d e a l i n g  with a  s tock  o f  a  s h o r t  

very  r a p i d  t u r n  ove r ,  environmental condi t ions  make 

biomass from one y e a r  t o  ano the r .  Hence a  long run 

l i v e d  s p e c i e s  with a 

f o r  v a r i a t i o n s  i n  t h e  

y i e l d  curve  c a n ' t  be 

obta ined;  on ly  a  s h o r t  run  curve .  

I t  i s  more a p p r o p r i a t e  i n  t h i s  case  t o  t a l k  about average maximum - 

y i e l d  (AMY) i n s t e a d  o f  maximum s u s t a i n a b l e  y i e l d .  The AFlY i s  t h e  maximum 



y i e l d  f o r  t h e  average y i e l d  curve. ' f ie average annual  y i e l d  curve of the  

s a r d i n e  s t o c k s  f o r  t he  Tanzania po r t ion  o f  t h e  lake i s  a s  presented  i n  the 

fo l lowing  Figure  V I  . 
I n  F igure  V y i e l d  curves were drawn f o r  d i f f e r e n t  y e a r s  according t o  

t h e  s i z e  of t h e  biomass i n  each y e a r .  On t h e  b a s i s  o f  long term observa t ions ,  

t h e  average r e c r u i t m e n t  l e v e l  can be  e s t a b l i s h e d  and t h e  y i e l d  curve t h a t  

goes w i t h  t h e  average recru i tment  and the  maximum y i e l d  f o r  t h a t  curve 

would be  t h e  average maximum y i e l d  (AMY). 

Figure  V I  : Average Annual Yield Curve f o r  Sa rd ine  S tocks  of 
t he  Tanzania Por t ion  o f  Lake Tanganyika. 
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The a c t u a l  shape and p o s i t i o n  o f  the  y i e l d  curve i n  Figure V I  i s  a  

ma t t e r  of s p e c u l a t i o n  because few a c t u a l  d a t a  a r e  a v a i l a b l e  a s  confirmation 

o f  t h i s  curve.  A few p o i n t s  a r e  a v a i l a b l e  in ,  t he  l e f t  hand bottom corner ,  

which a r e  shown i n  F igure  V I I .  Also i t  may be assumed t h a t  t h e  y i e l d  curve 

i s  asymptot ic  t o  t he  h o r i z o n t a l  l i n e  a t  a p ~ r o x i m a t e l y  t h e  500,000 me t r i c  

tons  l e v e l .  The l a t t e r  we know about from the  e s t i m a t e s  o f  t h e  AMY f o r  t h e  - 



sa rd ine  f i s h e r y  of  the  Tanzania por t ion  o f  the  l ake .  Apart from the  bottom 

l e f t  corner  o f  the  curve and the  h o r i z o n t a l  l i n e  we don ' t  know how t h e  y i e l d  

curve runs.  The conf igura t ion  o f  the  a v a i l a b l e  d a t a  sugges ts  t h a t  e f f o r t  

could be expanded th ree  o r  four  times while s t i l l  achieving r e l a t i v e l y  high 

catches p e r  u n i t  o f  e f f o r t .  In  Figure V I ,  po in t  A r ep resen t s  the  cu r ren t  

low l eve l  o f  e f f o r t  (see Table XIII) .  

I n  the  context  of the Lake Tanganyika f i s h e r y ,  e f f o r t  may be measured 

i n  terms of  canoe days. That i s  t h e  t o t a l  number o f  s t andard  canoes times 

the  average number of  f i s h i n g  days p e r  canoe i n  t h e  year .  A s tandard  canoe 

would be opera ted  by two men and would be about 12 f t .  i n  length .  Only the  

number o f  canoes t h a t  a r e  a c t u a l l y  e x i s t i n g  a r e  taken because they i n  f a c t ,  

average o u t  t o  s tandard  canoes. Canoes may be of  plank o r  dugout design. 

Both types have t h e  same f i s h i n g  capaci ty .  Table X I 1  below gives t h e  

monthly t o t a l  number of f i s h i n g  u n i t s  using dug-out and plank type canoes 

by f i s h e r y  and average monthly t o t a l  f i s h  ca tch  by lusenga and beach se ine  

f o r  the  s a r d i n e  f i s h e r y .  

Table XII: Average Monthlv Tota l  Number o f  Fishing. Units 
using Dug-out Canoes, Plank Canoes and the 
Average Vonthly Tota l  Fish Catch by Lusenga 
and Beach Seine ( i n  me t r i c  tons)  

Fishery Fishing Units Fishing h i t s  Tota l  Fish Catch Tota l  number 
using Dug-out using Plank Fishing  by f i s h e r y  equivalent  
Canoes Canoes Units ( i n  m e t r i c  Lusenga Units 

tons)  

- - -- 

Lus en ga 2,166 3,018 5,184 3,954 5,184 

Beach Seine 9 5 14 523 293 418 

A l l  F i s h e r i e s  4,247 5,602 

Source: Resul t s  o f  the  Catch Assessment Survey of 1975 on 
Lake Tanganyika, Tanzania. 



From Table XII,  one beach s e i n e  i s  equal  t o  0.75 lusenga n e t s  i n  terms 

o f  p r o d u c t i v i t y  and t h e r e f o r e  t h e  523 beach s e i n e  u n i t s  a r e  equ iva l en t  i n  

p r o d u c t i v i t y  t o  .75 x 523 = 392 lusenga u n i t s .  

Current  s t a t i s t i c s  have not  shown any s i g n i f i c a n t  v a r i a t i o n s  i n  t h e  

c a t c h  p e r  u n i t  of  e f f o r t  f o r  t h e  t ime pe r iod  and range o f  e f f o r t  over  which 

s t a t i s t i c s  a r e  a v a i l a b l e .  The t a b l e  below shows t h e  product ion  f i g u r e s  f o r  

s a r d i n e s  f o r  Lake Tanganyika f o r  t h e  per iod  1975-77. 

Table XIII: Est imated Product ion F igures  f o r  Sard ines  -- 
f o r  Lake Tanganyika 1975-77 

-. -- ----. .- 

Year Number of Canoe Catch i n  Catch p e r  Unit 
Days Metr ic  Tons o f  E f f o r t  

19 75 956,256 41,600 0.044 

1976 1,412,544 58 845 0.042 

1977 1,285,872 49,510 0  .039 

P - 

Source: F i s h e r i e s  Div is ion  Annual R=ort, Tanzania,1378. ---- - 

From Table X I 1 1  it i s  c l e a r  t h a t  t h e  ca t ch  p e r  canoe day is indeed very  

low. From Table XIII, t h e  average ca t ch  p e r  canoe day i s  on ly  0.041. I n  

t h e  case  o f  t h e  Tanzania s a r d i n e  f i s h e r y  e f f o r t  is- low i n  r e l a t i o n  t o  t h e  

a v a i l a b l e  s t o c k .  Hence, h e r e  we a r e  d e a l i n g  wi th  only  t h e  f i rs t  p a r t  o f  t h e  

y i e l d  curve (Refer  t o  F igure  V I ) .  We a r e  d e a l i n g  h e r e  wi th  t h e  lower l e f t  

hand co rne r  of t h e  diagram. A t  such a  low l e v e l  o f  e x p l o i t a t i o n  ca t ch  tends  

t o  be n e a r l y  p ropor t iona l  t o  e f f o r t .  This  p a r t  o f  t h e  y i e l d  curve is  almost 

a  s t r a i g h t  l i n e  a s  shown on Figure  V I I  below. 

I n  Figure V I I  below t h e r e  a r e  p o i n t s  l y i n g  c l o s e  t o  t h e  y i e l d  curve 

. . . . 
and one e i t h e r  s i d e  of it.  Po in t s  t h a t  measure t h e  a c t u a l  r e l a t i o n s h i p  

between e f f o r t  and y i e l d  a r e  no t  l i k e l y  t o  be p r e c i s e l y  on t h e  average 



. Figure V I I :  A S t r a i g h t  Line Yie ld  Curve a t  Low Level of 
E f f o r t  
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y i e l d  curve becaus o f  a c t u a l  circumstances and recru i tment  w i l l  vary from 

y e a r  t o  yea r  and accord ingly  these  p o i n t s  i n  most i n s t a n c e s  w i l l  l i e  o f f  

t h e  average y i e l d  curve t o  a g r e a t e r  o r  l e s s e r  e x t e n t  depending on how c l o s e  

circumstances i n  any one y e a r  a r e  t o  the  average. The s t r a i g h t  l i n e  y i e l d  

curve drawn r e f l e c t s  a  ca tch  p e r  u n i t  e f f o r t  o f  0.041. This is der ived  by 

t a k i n g  the  average of  t he  catch p e r  u n i t  o f  e f f o r t  f o r  the  t h r e e  years  

I t  i s  usua l ly  assumed t h a t  i n  t h e  case of  a  non-se l f  r e g u l a t i n g  s tock ,  

recru i tment  is  not  r e l a t e d  t o  t h e  s i z e  o f  t h e  pa ren t  s tock and t h e r e f o r e  n o t  

r e l a t e d  t o  prev ious  f i s h i n g  e f f o r t .  In an extreme s i t u a t i o n  o f  heavy 



e x p l o i t a t i o n  it i s  conce ivable  t h a t  t h e  s tock  would c o l l a p s e .  This  i s  

because too  milch of  t h e  spawning s tock  would be removed s o  t h a t  r ec ru i tmen t  

would no t  be s u f f i c i e n t  t o  f i l l  t h e  eco log ica l  n i che  a v a i l a b l e .  S e l e c t i v e  

f i s h i n g  could h e l p  i n  t h i s  s i t u a t i o n  t o  safeguard  t h e  f i s h e r y ,  Sy us ing  

gea r  o f  l a r g e r  mesh s i z e s  s m a l l e r  f i s h  o f  spawning age could escape.  But 

t h e  p r e s e n t  s i t u a t i o n  on Lake Tanganyika does not  c a l l  f o r  s e l e c t i v e  f i s h i n g  

because f i s h i n g  e f f o r t  i s  s o  low as t o  c o n s t i t u t e  no danger t o  cont inued 

recru i tment  a t  t h e  h i g h e s t  l e v e l .  

Demand and Supply 

The fishermen o f  Lake Tanganyika f a c e  a  r e l a t i v e l y  i n e l a s t i c  demand 

curve.  The e s t a b l i s h e d  markets can absorb only  a  r e l a t i v e l y  f i x e d  amount 

of  f i s h .  The immediately a v a i l a b l e  market i n  t h e  f i s h i n g  v i l l a g e s  and 

ad jacen t  communities i s  r a t h e r  smal l  because t h e r e  i s  a  r e l a t i v e l y  small  

popula t ion  t h e r e .  Also, t h e  f i s h  t r a d e r s  who buy f i s h  t r a d e  i n  a well  

def ined and l i m i t e d  market because o f  t h e  inadequacy of  t r a n s p o r t a t i o n  

networks. They a l s o  have acces s  t o  a  narrowly de f ined  market t h a t  r e q u i r e s  

a  c e r t a i n  amount of  f i s h  which does n o t  vary  much. I f  t h e  amount o f  f i s h  

t h a t  i s  caught i s  i n  excess  o f  what t h e  l o c a l  market and t h e  market o f  t h e  

f i s h  t r a d e r s  can r e a d i l y  absorb then  t h e  f i s h  t r a d e r s  w i l l  f i n d  t h a t  they  

can g e t  e a s i l y  a s  much f i s h  a s  t hey  need f o r  t h e i r  markets and they  w i l l  

t h e r e f o r e  o f f e r  a  lower p r i c e .  They w i l l  t a k e  some a d d i t i o n a l  f i s h  t o  p u t  

i n  i n v e n t o r i e s  when p r i c e s  a r e  low, a s  it i s  advantageous f o r  t r a d e r s  t o  do 

t h a t  when they  can g e t  f i s h  cheaply .  However, t h e  consequence o f  t h i s  i s  

t h a t  t h e  f i s h  t r a d e r s  b u i l d  up t h e i r  i n v e n t o r i e s  and t h e r e f o r e  w i l l  no t  need 

much ' addi t iona l  f i s h  f o r  some t ime t o  come. This  keeps t h e  p r i c e  f o r  f i s h  

t h a t  they  a r e  w i l l i n g  t o  pay depressed  u n t i l  t h e  i n v e n t o r i e s  have been 

used up. Such a s i t u a t i o n  is  demonstrated by Figure  VIII below whereby, 
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normal v a r i a t i o n s  i n  d a i l y  f i s h  landings c rea te  la rge  p r i c e  f l u c t u a t i o n s .  

Low catches (S ) c rea te  high p r i c e s  (pl) and moderately l a r g e r  catches (S2) 
1 

immediately lead  t o  much lower p r i c e s  (Pa) n o t  only f o r  the  excess quan t i ty  

bu t  f o r  the  t o t a l  amount o f  f i s h  landed. Such a marketing s i t u a t i o n  is 

discouraging t o  t h e  fishermen, a s  any attempt t o  inc rease  catches leads t o  a 

lower p r i c e .  This s i t u a t i o n  i s  demonstrated by the  p r i  ce/output diagram 

a s  shown i n  Figure VIII below. I n  o rde r  f o r  fishermen t o  b e  able  t o  s e l l  

l a r g e r  catches a t  reasonable p r i c e s  the  demand f o r  f i s h  has  t o  b e  increased.  

This can be shown i n  Figure VIII by a s h i f t  i n  the  demand curve from DD t o  

D v D v  which allows a l a r g e r  catch,  the  catch o f  S2 t o  be s o l d  a t  the  same 

p r i c e  (PI) t h a t  supply S1 achieves f o r  the  demand of  DD. The key s t r a t e g y  i n  

Tanzania t o  achieve g r e a t e r  output  i n  the  f i s h i n g  indust ry ,  obviously r e s t s  

on increas ing the  demand f o r  f i s h .  

Figure V I I I  : Supply and Demand Diagram 

P r i  ce 

1 

2 

Output 



5 9 

CHAPTER 5: LINEAR PROGRAMMING ANALYSIS FOR DEVELOPMENT 

Background Informat ion  

The o b j e c t i v e  o f  t h i s  p a r t  o f  t h e  t h e s i s  i s  t o  ana lyse  f u r t h e r  t h e  

s t r u c t u r e  of  t h e  f i s h i n g  i n d u s t r y  o f  t h e  Tanzanian S e c t o r  o f  Lake Tanganyika 

U "  

r> 
f, i n  t h e  f i e l d s  o f  product ion ,  market ing and d i s t r i b u t i o n .  A l i n e a r  programming 

model i s  formulated t o  a i d  such a n a l y s i s .  

Data f o r  t h e  e s t ima ted  annual average t o t a l s  o f  f i s h  product ion  t h e  

number o f  f ishermen,  canoes and revenues f o r  t h e  f i s h e r y  i n  1974 a r e  shown - 

i n  Table X I V  below. 

A s  po in t ed  ou t  i n  Chapters  2 and 3 l i t t l e  in format ion  i s  a v a i l a b l e  i n  

t h e  a r eas  o f  f i s h  market ing and d i s t r i b u t i o n ,  Some informat ion  was obta ined  

by t h e  Lake Tanganyika F i s h e r i e s  Research and Develo~ment  P r o j e c t  a t  Kigoma 

from t h e  r a i lway  head s t a t i o n  mas ter  on t h e  q u a n t i t i e s  o f  d r i e d  s a r d i n e s  

l eav ing  t h e  s t a t i o n  by r a i l  t o  va r ious  p a r t s  of  t h e  count ry .  Table XV 

i l l u s t r a t e s  t h e  output  o f  f i s h  and d i s t ances  from t h e  supply  a r e a s  (seven 

regions) '  t o  t h e  c e n t r a l  town o f  Kigoma and t h e  a s s o c i a t e d  c o s t s  o f  

t r a n s p o r t a t i o n  from t h e  supply  a r e a s  a s  wel l  a s  t h e  p r i c e s  charged i n  t h e  

urban a r e a s .  I t  i s  e s t ima ted  t h a t  t h e  output  o f  f i s h  d e l i v e r e d  t o  Kigoma 

r e p r e s e n t s  60% and t h a t  t h e  remaining 40% is  consumed l o c a l l y  and exported 

t o  Zambia and Zai re  (Midtgaard, 1975).  The es t imated  40% of l o c a l  

consumption and expor t  t o  neighbouring coun t r i e s  i l l u s t r a t e s  t h e  g r e a t e r  

dependency on f i s h  by t h e  l ake  communities. This is  because of t h e  

u n a v a i l a b i l i t y  of o t h e r  p r o t e i n  s u b s i t u t e s  such a s  meat except  i n  t h e  town 

o f  Kigoma. 

. - 1 For s t a t i s t i c a l  c a t c h  assessment  surveys,  t h e  l ake  i s  d i v i d e d  i n t o  
seven a r e a s  c a l l e d  s t r a t a  by t a k i n g  i n t o  account geographica l  and 
b i o l o g i c a l  c r i t e r i a  o f  s t r a t i f i c a t i o n .  ID t h e  context  o f  t h e  p r e s e n t  
s e c t i o n  of t h i s  t h e s i s ,  t h e  s t r a t a  a r e  r e f e r r e d  t o  a s  r eg ions  o f  
product ion  ( s e e  map- on page 2 ) .  
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The l i n e a r  programming model! presented  i n  t h i s  t h e s i s  d e a l s  with two 

s e p a r a t e  b u t  i n t e r r e l a t e d  programming problems. The f irst  is  t h e  problem 

o f  t r a n s p o r t i n g  f i s h  from t h e  seven r eg ions  o f  product ion  t o  Kigoma each 

wi th  a  d i f f e r e n t  s e t  o f  p r i c e s  f o r  f i s h  and t r a n s p o r t a t i o n  c o s t s .  The second 

problem i s  t h a t  of  t r a n s p o r t i n g  f i s h  from Rigoma t o  t h e  1 2  major demand a reas  

o f  t h e  count ry  wi th  ano the r  s e t  o f  p r i c e s  and t r a n s p o r t a t i o n  c o s t s .  

The d a t a  f o r  t h e  model a r e  s p a t i a l l y  d i s t r i b u t e d  demands f o r  f i s h ,  t h e  

product ion  c a p a b i l i t i e s  by t h e  seven r eg ions  o f  t h e  lake ,  t h e  u n i t  c o s t  o f  

d r i e d  f i s h  d e l i v e r i e s  from t h e  seven r eg ions  t o  t h e  c e n t r a l  town of-kigoma 

and from Kigoma t o  t h e  12 demand l o c a t i o n s  i n  t h e  coun t ry ,  The l e v e l s  of  t h e  

d e l i v e r i e s  a r e  some of  t h e  v a r i a b l e s  o f  t h e  programming problem (See Model 

page 66) .  They a r e  t h e  l e v e l s  o f  a c t i v i t i e s  i n  terms of  t h e  amounts o f  f i s h  

taken  from t h e  r eg ions  and d e l i v e r e d  t o  Kigoma and t h e  amounts o f  f i s h  

d e l i v e r i e s  from Kigoma t o  each o f  t h e  demand l o c a t i o n s .  For example, t h e  

a c t i v i t y  of  producing f i s h  i n  r eg ion  one by one f ishermen i s  denoted by t h e  

v a r i a b l e  FISH and t h e  a c t i v i t y  of f i s h  t r a n s f e r r e d  t o  Kigoma from region  

one i s  denoted by t h e  v a r i a b l e  TFISHI i n  t h e  model. 

Fish s t o c k s  can be e x p l o i t e d  t o  y i e l d  a flow o r  pr imary output  o f  f i s h .  

Whilst f i s h  s t o c k s  a r e  a  g i f t  o f  n a t u r e  t h e  f low o f  f i s h  is a  r e s u l t  o f  

economic a c t i v i t y .  The p r i c e s  o f  f i s h  i n  t h e  12 d e l i v e r y  d e s t i n a t i o n s  a r e  

f i x e d  a r b i t r a r i l y  by t h e  r eg iona l  p r i c e  commissioners. Hence p r i c e s  a r e  

d i f f e r e n t  from reg ion  t o  reg ion  and have t o  be  fol lowed by consumers and 

t r a d e r s .  

Tota l  t r a n s p o r t a t i o n  c o s t s  t o  t h e  va r ious  d e l i v e r y  c e n t r e s  v a r i e s  with 

d i s t a n c e .  The 

k i lome t re  by a  

t r a n s p o r t a t i o n  

c o s t  o f  t r a n s p o r t a t i o n  f o r  one ton  o f  s a r d i n e s  p e r  one 

water  t a x i  t o  Kigoma i s  US $0.05. S i m i l a r l y ,  t h e  c o s t  o f  . - - - 

by r a i l  from Kigoma t o  t h e  12 demand a r e a s  f o r  one t o n  of  



d r i e d  s a r d i n e s  p e r  k i lomet re  i s  US $ 0.10.  Thus d e l i v e r i e s  from t h e  seven 

s t r a t a  t o  t he  c e n t r a l  town o f  Kigoma have i d e n t i c a l  t r a n s p o r t  r a t e s  p e r  u n i t  

d i s t ance .  The t o t a l  c o s t  a s s o c i a t e d  with t h e  d e l i v e r i e s  o f  t h e  f i s h  i s  a 

func t ion  o f  d i s t ance  and q u a n t i t y  o f  d e l i v e r i e s .  

I n  each o f  t h e  seven reg ions  o f  t h e  lake ,  t h e r e  i s  a  given s e t  of 

r e sou rces .  Technology is t h e  same i n  a l l  t h e  reg ions .  The d r i e d  s a r d i n e s  

from t h e  seven reg ions  a r e  purchased by t r a d e r s  from t h e  fishermen, s t o r e d  i n  

t h e i r  godowns and t r a n s p o r t e d  by water  t a x i s  t o  t h e  ra i lway t e rmina l  s t a t i o n  

i n  Kigoma. 

Data from the  supply  a r e a  used i n  t h e  formula t ion  of  t h i s  model o r i g i n a t e  

from the  1974/75 s t a t i s t i c a l  ca tch  assessment survey  on t h e  Tanzania p o r t i o n  

o f  t h e  lake c a r r i e d  ou t  on a luna r  month b a s i s  by t h e  Lake Tanganyika F i she r i e s  

Research and Development P r o j e c t  wi th  the  primary o b j e c t i v e s  of  ob ta in ing  

r e l i a b l e  e s t i m a t e s  on a  r e g i o n a l  b a s i s ,  o f  t h e  t o t a l  q u a n t i t y  of s a r d i n e s  

ha rves t ed  by t h e  fishermen and of t h e  f i s h i n g  e f f o r t  involved  i n  ob ta in ing  

t h e  catch.  Also, in format ion  regard ing  t h e  d i s t r i b u t i o n  o f  d r i e d  s a r d i n e s  

from Kigoma t o  t h e  12  demand a r e a s  was c o l l e c t e d  at t h e  c e n t r a l  ra i lway 

s t a t i o n  i n  Kigoma by the  Lake Tanganyika F i s h e r i e s  Research and Development 

P r o j e c t .  The r a i l r o a d  t r a n s p o r t  c o s t s  were a l s o  c a l c u l a t e d  on t h e  b a s i s  of  

in format ion  provided by t h e  r a i lway  te rmina l  s t a t i o n  o f f i c e  i n  Kigoma. 

I t  is h a r d  t o  e s t ima te  t h e  t o t a l  c o s t  o f  f i s h  product ion  s o  . the model w i l l  b e  

dea l ing  wi th  gross  revenue t o  fishermen r a t h e r  than  n e t  revenue. Because 

t h e  model d i d  n o t  t ake  i n t o  account  t h e  product ion  c o s t s  o f  fishermen t h e  

o n l y  c o s t s  recognized by t h e  model a r e  t r a n s p o r t a t i o n  c o s t s .  I t  i s  assumed 

t h a t  product ion  c o s t s  a r e  t h e  same i n  a l l  reg ions .  Therefore,  t r a n s p o r t a t i o n  

c o s t s  a r e  t h e  only  ones used i n  c a l c u l a t i n g  optimum p a t t e r n s  o f  product ion 

and d i s t r i b u t i o n .  The s o l u t i o n  t o  t h i s  model was obta ined  us ing  

t h e  MPSX program and t h e  model o n l y  d e a l s  wi th  t h e  supply  o f  d r i e d  s a r d i n e s  



from t h e  seven reg ions  t o  t h e  12 f i n a l  demand d e s t i n a t i o n s ,  wi th  no p rov i s ion  

f o r  expor t s .  i 
The Model 

The summary o f  t h e  model can be p re sen ted  a s  fo l lows:  I 
Max C ' X  

Subjec t  t o  Ax L B 
-L1 

C 1  = r e t a i l  p r i c e s  i n  
consumption reg ions  

A = Matrix of  t e c h n i c a l  
c o e f f i c i e n t s  

B = S e t  o f  Resource 
c o n s t r a i n t  

X = The s e t  o f  a c t i v i t i e s  
i = 1 . . .  n  

The inpu t s  of  t h e  model i nc lude  c a l c u l a t e d  c o e f f i c i e n t s  o f  f i s h  

product ion  p e r  f isherman,  t h e  r a t i o  o f  canoes t o  fishermen, consumption o f  1 

f i s h  i n  me t r i c  t ons  p e r  f isherman,  t h e  c o e f f i c i e n t  o f  t h e  t r a n s f e r  of  f i s h  I 
t o  Kigoma pe r  t on  and t h e  t o t a l  c o s t . o f  t r a n s p o r t a t i o n  p e r  t o n .  The 

c o e f f i c i e n t s  a r e  c a l c u l a t e d  p e r  r eg ion  and t h e  12 f i n a l  demand a r e a s  a s  

shown below. There i s  no p r o v i s i o n  f o r  expor t s .  11 
I 

TREV - T o t a l  Revenue 
TCostT - Tota l  Cost  o f  T ranspor t a t ion  from Kigoma t o  

12 demand a r e a s  
TCost - T o t a l  Cost  of  T ranspor t a t ion  t o  Kigoma from 

seven r eg ions  
RFISH - Revenue of  f i s h  
MANi - One f isherman i n  reg ion  i 
CANOEi - Number o f  canoes p e r  fisherman i n  reg ion  i 
FISHi - Tons o f  f i s h  produced by one fisherman i n  reg ion  i 
MAN Fi - Number o f  f ishermen i n  reg ion  i 

The columns inc lude  c o e f f i c i e n t s  o f  f i s h  product ion  p e r  f isherman p e r  

reg ion ,  consumption p e r  reg ion ,  f i s h  t r a n s f e r  and t o t a l  c o s t  o f  t r a n s p o r t a t i o n  

p e r  t o n  from t h e  seven r eg ions  t o  Kigoma and from Kigoma t o  t h e  12 demand 

d e s t i n a t i o n s .  The c o n s t r a i n t s  i n  t h e  model a r e  i n  terms of t h e  number o f  

fishermen and canoes a v a i l a b l e  i n  t h e  reg ions  and t h e  demand c o n s t r a i n t s  i n  
-. 1 

t h e  12 towns. This  i s  a l l  summarized a s  shown below. 
I 



The f u l l  model is a s  p re sen ted  below! 

Max : TREV 

(1) TREV = 1000 RFISH - 1000 TCOSTT - 1000 TCOST 

Equation (1) s t a t e s  t h e  o b j e c t i v e  f u n c t i o n  which is  t o  be maximized. This  

i s  t h e  d i f f e r ence  between t o t a l  revenue obta ined  from s e l l i n g  t h e  f i s h  minus 

t h e  c o s t s  of t r a n s p o r t i n g  t h e  f i s h .  

(2) 1000 TCOSTT = 25 Tab + 45 Shiny + 60 Mwanza 

+ 35 blpanda + 45 Dodoma + 55 Moro + 100 Mbeya 

+I50 Songea + 110 Arusha + 100 Moshi + 90 Tanga 

+ 70 Dar e s  Salaam 

Equation (2) s t a t e s  t h e  t o t a l  c o s t  o f  t r a n s ~ o r t i o n  o f  F i sh  from Kigoma 

t o  t h e  12 demand a r e a s  i . e .  TcostT = 25 Tab + 45 Shiny + ..... 70 Dar e s  Salaam. 

Where amount o f  f i s h  i s  measured i n  m e t r i c  t o n s ,  

(3) 1000 TCOST = 2T1 + 4T2 + 8T3 + 11T4 + 22T + 26T6 + 27.5T7 
5 

Where TCOST i s  t h e  c o s t  o f  t r a n s p o r t i n g  f i s h  from t h e  r eg ions  t o  Kigoma. 

T i  = number o f  m e t r i c  t o n s  expor ted  from region  k .  

(4) 1000 RFISE = 900 Tab + 900 Shiny + 900 Mwanza + 500 Npanda 

+ 900 Dodoma + 800 Voro + 800 Mbeya + 1000 Songea + 1000 Arusha 

+ 800 Moshi + 800 Tanga + 1200 DSM 

Equation (4) shows p r i c e  p e r  1000 kilograms i n  t h e  12 demand a r e a s .  

I n  each of t h e  seven r eg ions  of product ion  t h e r e  a r e  two main c o n s t r a i n t s .  

One i s  t h e  number o f  f ishermen and t h e  o t h e r  is  t h e  number o f  canoes.  For 

example, -in reg ion  one, t h e  number o f  fishermen employed must be equal  o r  

l e s s  than  t h e  number a v a i l a b l e .  The same c o n s t r a i n t  a p p l i e s  t o  t h e  number 

o f  canoes. 

(59 R L 5 0 3 4  where R1 = Number 1 .- 

(6) . SS72R1 L. 2805 
C 

o f  fishermen employed 



Equation (6) s t a t e s  t h a t  i n  reg ion  one t h e r e  a r e  ,5572 canoes p e r  f ishermen.  

L 0 where C1 = Number o f  f ishermen working (7) 6R1 + 2.2471 C1 + Tl _ 
(8) C = 5034 ( e q u a l i t y  c o n s t r a i n t )  

1 

Equations (7) and (8) s t a t e  t h a t  t h e  amount o f  f i s h  expor ted  from a 

r eg ion  cannot exceed t h e  amount caught minus t h e  amount consumedin t h e  reg ion .  

The amount consumed l o c a l l y  i s  assumed t o  be 40% o f  t h e  c a t c h .  Other  s i x  

reg ions  have s i m i l a r  c o n s t r a i n t s .  

I n t e r p r e t a t i o n  o f  t h e  Model Resul t s  

The model on ly  a l lows  f o r  c a l c u l a t i o n  o f  one c o s t  i t em and t h a t  i s  

t r a n s p o r t a t i o n  c o s t s .  So what i s  maximized i n  t h e  model i s  t o t a l  revenues 

o f  fishermen and t r a d e r s  n e t  o f  t r a n s p o r t a t i o n  c o s t s .  Hence t h e  amount t h a t  

would maximize t o t a l  revenues o f  t h e  fishermen and t r a d e r s  n e t  o f  

t r a n s p o r t a t i o n  c o s t s  i s  IJS $24,448,984,19, 

Furthermore, t h e  model r e v e a l s  underemployment i n  t h e  i n d u s t r y .  This  

i s  r e f l e c t e d  by t h e  f a c t  t h a t  a r e l a t i v e l y  l a r g e  number of f ishermen a r e  

employed i n  r eg ions  two t o  seven where t h e  product ion  o f  f i s h  i s  a l s o  low. 

This  tends t o  sugges t  t h a t  a  l e s s e r  number of fishermen and canoes could be  

employed and produce t h e  same amount of  f i s h  i n  reg ions  two t o  seven.  If  

some of t h e  fishermen and canoes were t r a n s f e r r e d  t o  reg ion  one more output  

o f  f i s h  would be r e a l i z e d .  Th i s  a l s o  impl ies  t h a t  t h e  u n i t s  i n  r eg ions  two 

t o  seven a r e  no t  u t i l i z e d  t o  t h e  same capac i ty  a s  t hose  i n  r e g i o n  one.  Such 

a  s i t u a t i o n  i s  r evea l ed  by Table XVI below. 

I n  t h e  con tex t  o f  f i s h  market ing,  t h e  model shows how t h e  f i s h  might 

be d i s t r i b u t e d .  On t h e  b a s i s  o f  t h e  e x i s t i n g  p r i c e  s t r u c t u r e ,  i t  i n d i c a t e s  

t h a t  f i s h  should be  s o l d  i n  a l l  t h e  12  demand l o c a t i o n s  except  b%eya a s  - 

demonstrated by Table X V I I  which shows t h e  revenue accru ing  t o  t h e  f i s h e r y  

i n d u s t r y  f o r  every tone  of f i s h  s o l d  i n  each o f  t h e  11 demand l o c a t i o n s .  



Table X V I :  Unused Capaci ty and Shadow P r i c e s  

Row 
7 

MAN1 
CANOEl 
FISH1 
MANFI 
K I  GON4 

MAN2 
CANOE2 

MAN3 
CANOE 
MAN4 
CANOE4 

MAN5 
CANOE5 
MAN6 
CANOE6 

M I 7  
CANOE7 

A c t i v i t y  

5034 
2804 

T - 
5034 

. .- 

2740.25 
1625.79 

380.79 
115 - 0 3  
130.84 
56.89 

911 ,O4 
414.06 
715.62 
281.38 
596.97 
295.44 

Slack A c t i v i t y  
w e d  capac'ity) 

Dual A c t i v i t y  -. - 
(Shadow ~ r i c e s )  

F ish  should n o t  be s o l d  i n  Xbeya because of  t h e  low p r i c e  which seems t o  

have discouraged t r a d e r s  from d e l i v e r i n g  l a r g e r  q u a n t i t i e s  o f  f i s h .  Table 

X V I I  shows t h e  revenue.which t h e  model i n d i c a t e s  a s  t o  what i s  achieved on 

t h e  b a s i s  o f  t h e  p r e s e n t  f i x e d  p r i c e s  and t r a n s p o r t a t i o n  c o s t s  t o  t h e  12 

demand l o c a t i o n s .  

Table X V I I :  Revenue of F ish  p e r  Ton s o l d  i n  t h e  11 Demand Areas . -- 

Town 
P 

Revenue i n  US ($) 
Y-. - 

Tabora 871 
Shinyanga 85 1 
Mwanza 836 
Mp anda 46 1 
Dodoma 85 1 
Morogoro 741 
Mbeya ---  
Songea 846 
Arusha 886 
Moshi 696 

- - Tanga - 706 
Dar e s  Salaam 11 26 

NB The revenue f i g u r e s  a r e  n e t  of  t r a n s n o r t a t i o n  c o s t s  and n r i c e s  
a r e  assumed c o n s t a n t .  
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A s  shown i n  t h e  above t a b l e ,  i t  i s  c l e a r  t h a t  t h e  most p r o f i t a b l e  market 

f o r  t h e  f i s h  i s  i n  Dar e s  Salaam ( t h e  c a p i t a l  c i t y )  fol lowed by Arusha, 

Tabora, Shinyanga, Dodoma, Songea and Efwanza. This  i s  because o f  t h e  

r e l a t i v e l y  h i g h e r  p r i c e s  o f  f i s h  i n  t h e s e  urban a r e a s  and t h e  low 

t r a n s p o r t a t i o n  c o s t s  f o r  some o f  t h e  c e n t r e s  such as Tabosa, Dodoma, Mwanza, 

Arusha, Dar e s  Salaam which a r e  connected by r a i l .  

From t h e  above a n a l y s i s  it l o g i c a l l y  fo l lows  t h a t  p r i c e s  o f  f i s h  i n  

Mbeya should be r a i s e d  up i n  o r d e r  t o  make shipments p r o f i t a b l e  a s  t h e r e  is - 

a  demand o f  f i s h  i n  Mbeya t h a t  can be met a t  some p r i c e .  

The program t ends  t o  sugges t  t h a t  t h e  t o t a l  revenue could be increased  

i f  fishermen were reorganized  wi th  some t r a n s f e r r e d  t o  r eg ion  one. Rence a  

subs idy  t o  r e l o c a t e  could be ~ r o v i d e d  t o  fishermen by government t o  

encourage them t o  move t o  r eg ion  one ,  A l t e r n a t i v e l y ,  ou tpu t  i n  t h e  Kigoma 

a r e a  could be inc reased  by u t i l i z i n g  t h e  a v a i l a b l e  f ishermen and canoes t o  

t h e  f u l l e s t  e x t e n t  p o s s i b l e .  The s t r a t e g y  should be t o  i n c r e a s e  out?ut i n  

t h e  a r e a s  around Kigoma t o  s e r v e  t h e  i n t e r n a l  markets by t h e  r a i lway  system 

whi le  product ion  from t h e  a r e a s  f u r t h e r  removed from Kigoma could  be focused 

on supplying Z a i r e  and Zambia. 

The program a l s o  r e v e a l s  t h a t  t h e  c u r r e n t  f i x e d  p r i c e s  i , e .  US $500 p e r  

t o n  i n  Kigoma, t o g e t h e r  wi th  t h e  h i g h  t r a n s p o r t  c o s t ,  it is uneconomical t o  

t r a n s p o r t  f i s h  from reg ions  t h r e e  t o  seven t o  Kigoma. Th i s  is due t o  t h e  

f a c t  t h a t  f o r  every t o n  o f  f i s h  s h i f t e d  from region  t h r e e  reduces t h e  t o t a l  

p r o f i t  by $4,  r eg ion  f o u r  $ 7 .  reg ion  f i v e  $18, r eg ion  s i x  $22 and reg ion  

seven $23.5 a s  shown on t a b l e  XVIII below. 

~ h e s e  r e s u l t s  c l e a r l y  sugges t  t h a t  t h e  a l t e r n a t i v e  would be  t o  encourage 

and t o  s t r e n g t h e n ' e x p o r t  t r a d e  wi th  Za i r e  and Zambia. Dried s a r d i n e s  could 

be  s o l d  i n  t h e s e  c o u n t r i e s  w i th  p r o f i t  because of  t h e  h igh  p r i c e s  f o r  t h e  





product  i n  t h e s e  c o u n t r i e s  and low t r a n s p o r t a t i o n  c o s t s  a s  t h e  d i s t a n c e s  a r e  

s h o r t  between reg ions  t h r e e  t o  seven and t h e  

hand, increased  f i s h i n g  i n  t h e  Kigorna r eg ion  

Tanzania market.  

two c o u n t r i e s .  On t h e  o t h e r  

( r eg ion  one) could s e r v e  t h e  

Table X V I I I :  Cos t  o f  F ish  Transpor t a t ion  t o  Kigoma 

Column Reduced Cost  --- 

The program f u r t h e r  p o i n t s  ou t  t h a t  it i s  uneconomical t o  t r a n s p o r t  

f i s h  t o  Mbeya a s  doing s o  would reduce t h e  t o t a l  p r o f i t  by $204 because o f  

t h e  h igh  t r a n s p o r t a t i o n  f a c t o r  and t h e  low p r i c e  p r e s e n t l y  p r e v a i l i n g  i n  

Mbeya a s i t u a t i o n  t h a t  c a l l s  f o r  t h e  s e t t i n g  up o f  r e a l i s t i c  p r i c e  l e v e l  

t h a t  would encourage t r a d e r s  t o  d e l i v e r  l a r g e r  q u a n t i t i e s  o f  f i s h ,  , 

I n  concluding t h i s  c h a p t e r  o f  t h e  t h e s i s  it i s  worth p o i n t i n g  o u t  t h a t  1 
t h e  a c t u a l  p o l i c y  should no t  be  based on t h e  l i m i t a t i o n  o f  t h e  model. The 1 
model should only  be used a s  an a i d  i n  t r a c i n g  some o f  t h e  r e l a t i o n s h i p s .  

The fo l lowing  l i m i t a t i o n s  o f  t h e  model a r e  acknowledged. F i r s t ,  t h e  

model does n o t  use  r e a l i s t i c  p r i c e s  a s  a  base  b u t  p r i c e s  s e t  by p r i c e  I 
I 

commissioners r a t h e r  a r b i t r a r i l y .  Secondly, t h e  model maximizes g ros s  

revenue minus t r a n s p o r t a t i o n  c o s t s  and o t h e r  c o s t s  a r e  ignoredso t h a t  t h e  

s o l u t i o n s  reached do no t  t a k e  i n t o  account  p o s s i b l e  v a r i a t i o n s  i n  t o t a l  c o s t  

l e v e l s  and t h e r e f o r e  i n  n e t  revenue l e v e l s .  

The use fu lnes s  of t h e  model l i e s  i n  t h e  f a c t  t h a t  i t  p o i n t s  ou t  

- -  - 

product ion  r eg ions  t h r e e  t o  seven a r e  n o t  s u i t e d  t o  supply t h e  in l and  a r e a s - -  - 

through Kigoma and t h e r e f o r e  t h e  l o g i c  i s  t o  u s e  product ion  c a p a c i t y  i n  t h e s e  



a r e a s  t o  supply Z ia re  and Zambia. Thi rd ,  t h e  model p o i n t s  ou t  t h e  

consequences o f  s e t t i n g  o u t  o f f i c i a l l y  low p r i c e s  i n  p l aces  l i k e  Mbeya which 

makes it d i f f i c u l t  t o  supply  r e a l i s t i c a l l y  t h e s e  a r e a s .  

Recommendations f o r  Future  Research 

The model used i n  t h i s  s t u d y  should be cons idered  a s  a  f i rs t  

approximation t o  a model r e p r e s e n t i n g  t h e  product ion  - process ing  - 
t r a n s p o r t a t i o n  market ing o f  t h e  Tanzanian development o f  t h e  Lake Tanganyika 

F ishery .  A s  t h e  f i s h e r y  d e v e l o p s i t  wouldbenecessary t o  f u r t h e r  modify t h e  - 

model t o  r e f l e c t  Tanzanian and b lu l t i p l e  count ry  management o f  t h e  f i s h e r y .  

However, a t  t h i s  p o i n t  it would be  p o s s i b l e ,  based p r i n c i y a l l y  on secondary 

sources  of  d a t a  r e f e renced  i n  preceeding  c h a p t e r s ,  t o  o b t a i n  t e c h n i c a l  

c o e f f i c i e n t s  f o r  a  more comprehensive s p e c i f i c a t i o n  of t h e  f i s h e r y  model. 

S p e c i f i c a l l y  t h e  fo l lowing  a l t e r n a t i v e  s e t s  o f  technology should be 

analyzed!  (a) method of f i s h i n g ;  (b) methods o f  process ing;  and (c)  methods 

of market ing.  I n  t h i s  s tudy  one o f f - sho re  c a p i t a l  i n t e n s i v e  method of  f i s h i n g  

i s  descr ibed  and s i x  l a b o r  i n t e n s i v e  in shore  methods o f  f i s h i n g  a r e d e s c r i b e d .  

If t h e s e  methods were modelled showing a l l  a c t i v i t y  r e sou rce  requirements  

by t ime pe r iod  ( f o r  example monthly) t hen  t h e  model could be  used t o  

eva lua t e  t h e  r e l a t i v e  e f f i c i e n c y  o f  t h e  va r ious  f i s h i n g  techniques .  To 

f a c i l i t a t e  t h i s  it would a l s o  be  necessary,rto e s t ima te  t h e  a v a i l a b l e  supply 

o f  f i s h  by type  and t ime p e r i o d  a v a i l a b l e  f o r  ca t ch ing  by t h e  d i f f e r e n t  

methods ( inc luding  any i n t e r a c t i o n s ) .  Fu r the r ,  depending upon t h e  e x t e n t  

o f  f i s h i n g  and t h e  success  r a t e  i n  f i s h i n g  it  would be necessary  t o  

c o n s t r u c t  a  s e t  o f  a c t i v i t i e s  f o r  each f i s h i n g  method t o  r e f l e c t  t h e  

decreas ing  marginal phys i ca l  product  a s  any p a r t i c u l a r  f i s h i n g  method was 

increased  (eg.  due t o  more b o a t s  and/or  longer  hours ) .  



The inclusion of time periods in the fishing activities would result in 

the need to analyze the time dimensions of marketing. The question of 

market development, (i.e. from the demand side), storage facilities to 

vmodify" the flow of fish into the market, and the development of 

transportation and marketing infrastructure could all be modelled to analyze 

the impact of changes in this component of the fishery. 

The consideration of time periods may also focus attention on the 

technology of processing. In the study various processing techniques have - 

been directly or indirectly mentioned. Since some processing may be capital 

intensive and difficult to finance, the alternative which may hold the 

greatest possibility may be supplemental drying facilities to assist the 

traditional drying techniques used by the fishing communities, 

There are three major reasons for building a more realistic model of 

the Tanzanian Lake Tanganyika Fishery. First, the collection of data for 

the model is a useful exercise because it facilitates a greater understanding 

of the fisheries system i.e. of the interdependencies of the production, 

processing, transportation and marketing. This greater knowledge may 

facilitate (a) the determination of relevant opportunities and (b) the 

selection of !'betteru solutions for these opportunities,even if the model 

itself were not used. Second, the more "relatistic" model would facilitate 

the selection of better alternatives to production, marketing, etc. problems 

because the interdependencies of the system have formally been identified 

and their effect upon the system can be determined. Thirdly, when the 

Tanganyika Fishery is better developed Tanzania will need a formal :'fisheries 

position paper" for negotiating with other countries which have an interest 

:--. - - in the Lake Tanganyika Fishery. The development of an adequate model would 

enable Tanzania to evaluate alternative policy positions regarding the fishery. 

t. 

L 



Based upon t h e  above d i scuss ion  it i s  important  t h a t  t h e  model l ing 

component o f  t h e  Tanzanian Lake Tanganyika F i s h e r i e s  s t u d i e s  be  g iven  h igh  

p r i o r i t y .  This  obse rva t ion  is t r u e  both from t h e  p o i n t  o f  view of Tanzanian 

fishermen and of  t h e  Tanzanian Government. I f  t h e  government wished t o  

cons ider  t h e  impact on s o c i a l  we l f a re  r a t h e r  than  n e t  r e t u r n s  t o  f ishermen 

then  t h e  o b j e c t i v e  f u n c t i o n  may be formulated t o  maximize consumer s u r p l u s .  

The importance of a n  f fadequatef f  model o f  t h e  f i s h e r y  must a l s o  be 

s e l f - e v i d e n t  t o  e x t e r n a l  funding  agencies  who a r e  concerned about f i n a n c i n g  - 

o r  a s s i s t i n g  t h e  c a p i t a l  development o f  Tanzania. 
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CHAPTER 6:  UJMIAA STRUCTURE AS A POLICY VEHICLE 

The Place  o f  Ujamaa i n  Development 
*- 

b The p r e s e n t  Tanzanian f i v e  y e a r  development p l a n  p u t s  emphasis on t h e  

development of Ujamaa v i l l a g e s .  The p o l i c y  has r equ i r ed  t h e  concen t r a t ion  of  
r 

i popula t ion  i n  a  s m a l l e r  number of  v i l l a g e s ,  A s t r a t e g i c  advantage o f  Ujamaa 

i v i l l a g e s  is t h a t  by having a  s m a l l e r  number o f  l a r g e r  communities t h e  

government i s  a b l e  t o  p rov ide  b e t t e r  f a c i l i t i e s  f o r  t h e  popu la t ion  e . g .  more 

e f f e c t i v e  educa t iona l ,  medical and c u l t u r a l  f a c i l i t i e s  because o f  t h e  s c a l e  . 

economics t h a t  can be  ob ta ined  from t h e s e  l a r g e r  communities. Hence, t h e r e  

a r e  t hen  p o t e n t i a l l y  cons ide rab le  b e n e f i t s .  Also, t h e s e  l a r g e r  communities 

can be organized f o r  coope ra t ive  work al lowing l a r g e r  economical ly more 

advanced a c t i v i t i e s  t o  t a k e  p l a c e  and ensur ing  t h a t  t h e  b e n e f i t s  o f  

coopera t ion  a r e  e q u i t a b l y  d i s t r i b u t e d  amongst t h e  popu la t ions  o f  t h e  v i l l a g e s .  

This  could be achieved i f  much e f f o r t  i s  made t o  c r e a t e  and main ta in  an 

e f f i c i e n t  economic system i n  t h e  v i l l a g e s  t o  ensure  t h e  h i g h e s t  p o s s i b l e  

economic output  o f  t h e  v i l l a g e  a c t i v i t i e s ,  

Most Ujamaa v i l l a g e s  a r e  u s u a l l y  provided wi th  a  s p e c i a l  t r a n s p o r t a t i o n  

system t o  t a k e  c a r e  o f  t r a n s p o r t a t i o n  o f  commodities t o  and from t h e  v i l l a g e s ,  

t h e  system could be  f u r t h e r  improved and considered a s  an impor tan t  p a r t  o f  

t h e  f u t u r e  c o l l e c t i o n  and d i s t r i b u t i o n  system f o r  f i s h  and f i s h  p roduc t s .  

Disadvantages o f  I n t i a l  Ujamaa Appl ica t ions  -- 
The implementation o f  t h e  Ujamaa p o l i c y  has had some d isadvantages  a s  

w e l l .  The concen t r a t ion  o f  f ishermen i n  a  s m a l l e r  number o f  v i l l a g e s  has  

meant t h a t  more o f t e n  they  a r e  no t  a s  c l o s e  t o  t h e i r  f i s h i n g  grounds as they  

used t o  be.  This  has  l e d  t o  lower p r o d u c t i v i t y  while  t h e  f i s h e r y  is s t i l l  

% a t  subs i s t ence  l e v e l .  - .  



The r a p i d  i n t r o d u c t i o n  o f  Ujamaa l e d  t o  many d i s a f f e c t e d  f ishermen 

l e a v i n g  a l t o g e t h e r ,  going back t o  Za i r e  r e s u l t i n g  i n  a  cons ide rab le  reduct ion  

i n  t h e  output  o f  f i s h  which has meant l e s s  v i t a l  p r o t e i n  f o r  Tanzanians. 

Under Ujamaa e f f o r t s  have been made t o  s h i f t  f i s h i n g  a c t i v i t y  t o  group 

f i s h i n g  techniques  such as beach s e i n i n g .  But t h e  most e f f i c i e n t  technique 

f o r  s a r d i n e  f i s h i n g  on Lake Tanganyika has proved t o  be  t h e  lusenga  f i s h e r y  

because i t  is  l abour  i n t e n s i v e  and y e t  y i e l d s  l a r g e r  amounts o f  f i s h ,  I n  

t h e  p r e s e n t  s t a g e  o f  s c a r c i t y  o f  c a p i t a l  resources  i n  Tanzania it i s  

e s s e n t i a l  t h a t  no c a p i t a l  be wasted.  There i s  no need t o  go i n t o  more 

c a p i t a l  i n t e n s i v e  techniques  when t h e r e  i s  p l e n t y  o f  l abour  t o  engage i n  a  

ve ry  e f f e c t i v e  lusenga  f i s h e r y .  The lusenga f i s h e r y  i s  t y p i c a l l y  undertaken 

by a two man o p e r a t i o n .  The i n c e n t i v e  t o  c a r r y  o u t  a two man ope ra t ion  well  

l i e s  i n  t h e  f ishermen i n  t h i s  ope ra t ion  working f o r  themselves.  Therefore ,  

any a t tempt  t o  f o r c e  o r  t o  i n t roduce  a  communal o p e r a t i o n  d i r e c t l y  on t h e  

lusenga  f i s h e r y  i s  l i k e l y  t o  r e s u l t  i n  lower p r o d u c t i v i t y  and lower i n c e n t i v e  

t o  f ishermen t o  work w e l l .  

However, some experiements  i n  beach s e i n i n g  could b e  undertaken t o  s e e  

i f  p r o d u c t i v i t y  can be inc reased  t o  t h e  ex t en t  t o  s e e  whether it w i l l  exceed 

o r  be  equal  t o  t h e  p r o d u c t i v i t y  o f  t h e  lusenga f i s h e r y ,  t a k i n g  i n t o  

c o n s i d e r a t i o n  t h a t  w i th  beach s e i n i n g  only  a  small  p a r t  o f  t h e  s tock  can be 

e x p l o i t e d .  Hence, i t  is no t  a good technique t o  u s e  t o  e x p l o i t  t h e  f i s h e r y  

f u l l y .  I t  can only  be a  supplementary technique .  I t  i s  t h e  lusenga f i s h e r y  

t h a t  should be  improved and encouraged. 

Adaptat ion o f  Ujamaa t o  t h e  F ishery  
c--- . . 

The f ishermen could  cont inue  t o  be  l e f t  f r e e  i n  t h e  Ujamaa v i l l a g e s  t o  

f i s h  f o r  themselves i n  t h e  lusenga  f i s h e r y  hence having  a maximum i n c e n t i v e  - 

t o  f i s h  we l l  because they  w i l l  b e  rewarded with t h e  c a t c h  they  t ake .  



The coopera t ive  p r i n c i p l e  could  be  app l i ed  a t  t h e  l e v e l  of  s e l l i n g  t h e  

ca t chcoope ra t ive ly  hence c u t t i n g  ou t  t h e  t r a d e r s  who may be i n  a p o s i t i o n  t o  

e x p l o i t  t h e  f ishermen whereas i f  t h e  fishermen j o i n t l y  through t h e i r  Ujamaa 

v i l l a g e  coopera t ion  s e l l  t h e i r  ca t ch  they  can g e t  t h e  f u l l  v a l u e  f o r  i t .  I n  

t u r n ,  t h e  Ujamaa coope ra t ive  could  be  used t o  b r i n g  i n  s u p p l i e s  f o r  t h e  

v i l l a g e  on a coope ra t ive  b a s i s  aga in  minimizing t h e  c o s t  o f  d i s t r i b u t i o n  o f  

goods i n  t h e  community. 

I n  view o f  t h e  l a r g e  f i s h e r y  resources  i n  Lake Tanganyika, Tanzania 

has  sought a loan  from t h e  World Bank f o r  expo i t i ng  and developing i t s  

f i s h e r y  s e c t o r  of  t h e  l a k e  through t h e  Ujamaa v i l l a g e  programme. The 

programme aims a t  i n t r o d u c i n g  small  purse  s e i n i n g  u n i t s  i n  t h e  v i l l a g e s  

capable o f  be ing  handled and managed by t h e  v i l l a g e r s .  The programme has  

been i n i t i a t e d  i n  a few v i l l a g e s  n e a r  Kigoma and is  e x p e c t e d . t o  expand t o  

o t h e r  v i l l a g e s  a s  exper ience  i s  gained.  Although t h i s  proposed f i s h i n g  

method appears  s imple,  and t h e  e x i s t i n g  f i s h  dry ing  methods a r e  t r a d i t i o n a l ,  

combining and managing t h e  element o f  ca tch ing ,  process ing ,  t r a n s p o r t a t i o n  

and marketing may prove  t o  be  complex i n  t h e  v i l l a g e  c o n t e x t .  A t  t h i s  

s t a g e  o f  t h e  f i s h e r y ,  expansion o f  t h e  f i s h e r y  through t h e  i n t r o d u c t i o n  of  

new f i s h i n g  techniques  could  be  c a r r i e d  out  5y merely upgrading t h e  p re sen t  

canoe f l e e t  r a t h e r  t han  t h e  i n t r o d u c t i o n  o f  pu r se  s e i n i n g  u n i t s .  

A s  many o f  t h e  Ujamaa f i s h i n g  v i l l a g e s  along t h e  l akeshore  a r e  no t  

se rved  by roads because of t h e  p r e c i p i t o u s  c l i f f s  and ex tens ive  mountains 

and a s  t h e  roads t o  many o t h e r s  a r e  extremely poor ,  t h e  World Bank program 

could inc lude  t h e  p r o v i s i o n  o f  necessary  l ake  t r a n s p o r t  f a c i l i t i e s  t o  al low 

t h e  ~j imaa v i l l a g e s  t o  t r a n s p o r t  d r i e d  s a r d i n e s  t o  t h e  c o l l e c t  ion  c e n t r e s  if 

f i s h i n g  exper ience  provest s a t i s f a c t o r y  and i s o l a t e d v i l l a g e s  demonstrate t h e  

c a p a c i t y  t o  o rgan ize  f i s h i n g  and p roces s ing  a c t i v i t i e s  and produce d r i e d  



s a r d i n e s  i n  l a r g e  q u a n t i t i e s .  The same t r a n s p o r t  f a c i l i t i e s  could be used 

t o  d i s t r i b u t e  b a s i c  s u p p l i e s  t o  t h e  v i l l a g e s ,  This  would h e l p  s t r eng then  

t h e  inadequate  t r a n s p o r t  f a c i l i t i e s .  Improved t r a n s p o r t  f a c i l i t i e s  could 

inc lude  barges and t u g s  which can be  brought up t o  t h e  s h o r e l i n e  wi thout  any 

s h o r t  f a c i l i t i e s  except  wooden p lanks  t o  f a c i l i t a t e  loading .  

The Lake Tanganyika f i s h e r i e s  r e s e a r c h  and development p r o j e c t  whose 

head o f f i c e  i s  i n  Kigoma town could  perform i t s  development and t r a i n i n g  

a c t i v i t i e s  i n  t h e  a r e a s  of f i s h  p roces s ing  and t r a i n i n g  i n  c l o s e  coopera t ion  , 

with  t h e  Ujamaa v i l l a g e s .  Such coopera t ion  would provide  t h e  b e s t  

p o s s i b i l i t i e s  and c e r t a i n t y  f o r  repayment o f  loans f o r  investment  i n  f i s h i n g  

boa t s  and gear  i n  o r d e r  t o  s ecu re  t h e  most e f f i c i e n t  u t i l i z a t i o n  of  f i s h i n g  

equipment, 

Future p rospec t s  -- 
When t h e  market f o r  f i s h  i n  Tanzania i s  adequately expanded both by 

b e t t e r  d i s t r i b u t i o n  system w i t h i n  t h e  country and by b e t t e r  t r a d i n g  

oppor tun i t i e s  t o  Za i r e  and Zambia, i t  w i l l  b e  necessary  t o  expand t h e  

f i s h e r y  cons iderably  t o  meet t h e  a d d i t i o n a l  e f f e c t i v e  demand, Also, i f  

t h e  country moves t o  a more advanced economic s t a g e  of  h ighe r  p r o d u c t i v i t y  

where labour  becomes r e l a t i v e l y  more sca rce  and underemployment and 

unemployment a r e  no longe r  a  f a c t o r ,  i t  w i l l  b e  necessary  t o  look f o r  more 

c a p i t a l  i n t e n s i v e  techniques  o f  f i s h i n g .  Eere Ujamaa v i l l a g e s  may run  l a r g e r  

s c a l e  f i s h i n g  o e p r a t i o n s ,  Hence a t  such a  s t age ,  purse  s e i n i n g  may be 

introduced i n t o  t h e  v i l l a g e s .  

For f u t u r e  i n c r e a s e  i n  p r o d u c t i v i t y  i n  t h e  Ujamaa v i l l a g e s ,  t h e r e  i s  

need f o r  a  wide d i f f u s i o n  o f  p r a c t i c a l  f i s h e r i e s  educat ion which has  been s o  

f a r  exc lus ive ly  t h e  r e s p o n s i b i l i t y  o f  f i s h e r i e s  ex tens ion  o f f i c e r s ,  many o f  

whom, with no t r a n s p o r t  must s e r v e  t h r e e  t o  f o u r  v i l l a g e s .  S ince  under t h e  



Ujamaa po l i cy  se t t l ement  i s  nuclea ted ,  and s ince  almost a l l  work i s  done 

communally except  f o r  f i s h i n g  opera t ions  an Ujamaa v i l l a g e  could e a s i l y  

serve  a s  a  yea r  round f i s h e r i e s  school f o r  i t s  members. I n  every v i l l a g e  of  

about 100 - 500 f ishermen,  t h e r e  a r e  a t  l e a s t  a  few who a r e  more knowledgeable 

than t h e  r e s t .  I t  could be t h e  r e s p o n s i b i l i t y  o f  such men t o  educate t h e i r  

f e l lows .  I f  p o s s i b l e ,  they  too  could be given spec ia l  t r a i n i n g  i n  one o f  

t h e  t h r e e  f i s h e r i e s  t r a i n i n g  i n s t i t u t e s  of  t h e  country,  I n  t h e  Ujamaa v i l l a g e s  

each day 's  work could begin with p r a c t i c a l  f i s h e r i e s  lessons .  Such teaching - 

f o r  p roduc t iv i ty  could p u t  emphasis i n  the  areas  o f  f i s h  process ing so t h a t  

a  b e t t e r  q u a l i t y  product  i s  turned o u t .  The Ujamaa v i l l a g e ,  by pooling 

resources  can make investments i n  p roduc t iv i ty  t h a t  an ind iv idua l  fisherman 

could not  a f f o r d  t o  make. 

For t h e  Ujamaa p o l i c y  t o  become a poss ib le  veh ic le  f o r  improving markets,  

d i s t r i b u t i o n  and re-investment,  it is  e s s e n t i a l  t h a t  t h e  Ujamaa f i s h i n g  

v i l l a g e s  progress  s lowly,  mastering simple techniques before  they attempt t o  

employ complicated ones,  p r a c t i s i n g  labour in tens ive  f i s h i n g  such a s  beach 

s e i n i n g  before proceeding t o  c a p i t a l  in t ens ive  f i s h i n g .  



CHAPTER 7: ?HE STAGE OF FULL EXPLOITATION 

A t  t h e  p r e s e n t  time t h e r e  i s  only  a  low l e v e l  of  e x p l o i t a t i o n  o f  t h e  

s tocks  on Lake Tanganyika. This  s i t u a t i o n  i s  demonstraded t h e o r e t i c a l l y  

by Figure X below. 

Fugure X i s  on t h e  p r e s e n t  s t a g e  of the  f i s h e r y .  The c o s t  curve may 

be expected t o  be a  s t r a i g h t  l i n e  from the  o r i g i n  because c o s t  i s  assumed 

t o  be p ropor t iona l  t o  e f f o r t  (Anderson, 1977 p.  30-32).  The p r e s e n t  s t a g e  

o f  t h e  f i s h e r y  i s  i n d i c a t e d  by an e f f o r t  l e v e l  o f  OA which is  a  very  low 

l e v e l  of e f f o r t .  The revenue ( y i e l d )  curve may t h e r e f o r e  be  expec ted  t o  b e  

a  s t r a i g h t  l i n e ,  because d iminish ing  r e t u r n s  have n o t  y e t  s e t  i n  when t h e  

s tock  i s  p l e n t i f u l .  A s  t he  f i s h e r y  i s  i n  equi l ibr ium a t  p o i n t  B corresponding 

t o  e f f o r t  l e v e l  OA and bo th  curves pas s  through the  o r i g i n  and p o i n t  B ,  t h e y  

must co inc ide  . 
Figure X: The P resen t  S tage  of t h e  F ishery  

Yie ld  
(Revenue / Cost 

. O  A E f f o r t  

For f i s h e r i e s  development t o  succeed, cos t s  w i l l  have t o  be  rec!uced r e l a t i v e  

t o  revenue o r  revenue w i l l  have t o  b e  inc reased  r e l a t i v e  t o  cos t .  Th i s  w i l l  

l ead  t o  a  s i t u a t i o n  of Figure X I  below, where the  cos t  curve h a s  dropped 



, 8 1 

below the revenue curve.  In  terms of  f i s h e r i e s  economics theory ,  t h e  

equ i l i b r ium l e v e l  o f  ou tpu t  i s  going t o  be given by an e f f o r t  l e v e l  o f  OC 

where revenue and c o s t  break even (Anderson, 1977, p. 31) .  

Figure X I  : The Stage  of F u l l  F i s h e r i e s  Development 

Yield 
Revenue) 

E f f o r t  C 

Cost 

The revenue curve i s  simply t h e  y i e l d  curve t r a n s l a t e d  from q u a n t i t i e s  l i k e  

m e t r i c  tons i n t o  the  revenue from these  q u a n t i t i e s  which i s  i n  d o l l a r s  o r  

some o t h e r  currency.  The revenue curve w i l l  have the  same shape a s  t h e  

y i e l d  curve i f  t h e r e  i s  a  cons t an t  p r i c e  by which q u a n t i t y  o f  landings i s  

converted t o  amount o f  revenue.The equi l ibr ium is  expla ined  by t h e  Gordon (1954) 

a n a l y s i s  t h a t  shows t h a t  i n  an open access  f i s h e r y  a d d i t i o n a l  ope ra to r s  w i l l  

b e  a t t r a c t e d  u n t i l  t h e r e  i s  no p r o f i t  l e f t  i n  t he  f i s h e r y  and c o s t  and revenue 

a r e  equal .  Hence, t h e  q u i l i b r i u m  r e s u l t i n g  from uncon t ro l l ed  competitve 

f i s h i n g ,  where t h e  r e n t  i s  d i s s i p a t e d  i s  where c o s t  i s  equa l  t o  revenue from 

landings.  This i s  a t  p o i n t  F with e f f o r t  OC. The more e f f i c i e n t  e x p l o i t a t i o n  

o f  t he  f i s h e r y  w i l l  t a k e  p l a c e  a t  an e f f o r t  l e v e l  o f  OB where a  n e t  r e t u r n  

i n  the  f i s h e r y , o r  a  rent,  o f  ED may be obta ined .  'Jhis r e n t  can e i t h e r  go t o  
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fishermen a s  an e x t r a  income o r  i t  can go t o  t h e  government i n  terms of 

l i c e n c e  f e e s  o r  t a x e s ,  I t  t h u s  r ep re sen t s  a  n e t  economic g a i n  from t h e  

f i s h e r y  because t o t a l  revenues exceed t o t a l  c o s t s .  The maximum r e n t  i s  

obta ined  a t  an  e f f o r t  OB where r e n t  o f  ED may be earned.  OB t hen  g ives  t h e  

optimum i n t e n s i t y  o f  f i s h i n g  e f f o r t  t h a t  maximizes t o t a l  n e t  revenue ( o r  

r e n t ) .  This  is a  s o c i a l  s u r p l u s  y i e lded  by t h e  r e sou rce .  The y i e l d  a t  t h i s  

l e v e l  i s  r e f e r r e d  t o  as maximum economic y i e l d  (my). Gordon p o i n t s  ou t  t h a t  

economic ove r  f i s h i n g  w i l l  t a k e  p l ace  a t  a  l e v e l  o f  e f f o r t  l a r g e r  than  OB.  

This  w i l l  r e s u l t  i n  a  h i g h e r  expendi ture  of  e f f o r t .  h ighe r  f i s h  landings ,  

and a  lower con t inu ing  f i s h  popula t ion  than  t h e  optimum equ i l i b r ium.  

The s a r d i n e  f i s h e r y  o f  Lake Tanganyika i s  be ing  e x p l o i t e d  under  

condi t ions  of u n r e s t r i c t e d  a c c e s s .  Because o f  t h e  common p r o p e r t y  n a t u r e  o f  

t h e  f i s h e r y ,  t h e r e  i s  no mot iva t ion  f o r  any f isherman t o  conserve t h e  

resource .  Copes (1980) p o i n t s  ou t  t h a t  'What i s  everybody's r e sou rce  i n  

gene ra l ,  i s  nobody's p r o p e r t y  i n  p a r t i c u l a r .  No one f isherman is pe r sona l ly  

motivated t o  conserve t h e  r e sou rce .  For any f i s h  he would r e t u r n  t o  t h e  

water  t o  grow t o  l a r g e r  s i z e  w i l l  l i k e l y  end up i n  t h e  n e t s  o f  a  r i v a l  

fisherman. Each f isherman w i l l  be induced t o  Oake a s  much f i s h  a s  quick ly  

a s  he can b e f o r e  o t h e r s  b e a t  him t o  i t ."  

Competit ion f o r  t h e  f i s h  s tocks  may l e a d  t o  e x t e r n a l i t i e s  w i t h i n  t h e  

f i s h e r y .  These may be a t  two l e v e l s .  F i r s t ,  e x t e r n a l i t i e s  may a r i s e  because 

o f  competi t ion among i n d i v i d u a l  fishermen f o r  s h a r e s  o f  t h e  s t o c k .  ~econdl ; ,  

e x t e r n a l i t i e s  may a r i s e  because of  competi t ion amongst c o u n t r i e s  f o r  sha re s  

of t h e  s tock .  These apply  t o  Lake Tanganyika a s  t h e  f i s h  s t o c k s  move ac ros s  

i n t e r n a t i o n a l  boundar ies  between t h e  f o u r  c o u n t r i e s  bo rde r ing  t h e  l ake .  
-- 
. - The f o u r  c o u n t r i e s  should monitor  p rog res s  i n  expanding t h e  f i s h e r y  

and t ake  p reven t ive  a c t i o n  t o  make s u r e  t h a t  over  e x p l o i t a t i o n  does no t  t ake  



p l a c e .  The f o u r  c o u n t r i e s  border ing  Lake Tanganyika have ample warning t h a t  

t h i s  i s  t h e  normal s t a t e  o f  events  i n  common p r o p e r t y  f i s h e r i e s  when they 

approach f u l l  e x p l o i t a t i o n .  Therefore,  They have t ime t o  t a k e  p reven t ive  

a c t i o n  and make s u r e  t h a t  over  e x p l o i t a t i o n  does n o t  t a k e  p l a c e  by imposing 

l i m i t e d  e n t r y  regimes i n  t ime ,  There have been c o u n t r i e s  t h a t  have 

s u c c e s s f u l l y  done t h i s  when they  had new f i s h e r i e s  and they  had c losed  e n t r y  

i n  t ime ,  For i n s t a n c e  bo th  South A u s t r a l i a  and Western A u s t r a l i a  c lo sed  

e n t r y  t o  t h e  rock l o b s t e r  and prawn f i s h e r i e s  be fo re  ove r  e x p l o i t a t i o n  took - 

p l a c e .  A s  a  r e s u l t  t hey  have maintained h igh  l e v e l s  o f  income and h igh  

l e v e l s  o f  ou tput  i n  t hose  f i s h e r i e s ,  

I t  would be a p p r o p r i a t e  when t h e  s tocks  become more f u l l y  exp lo i t ed  f o r  

a r e g i o n a l  management program t o  be e s t a b l i s h e d  f o r  r a t i o n a l  r e sou rce  use .  

This  should be a program i n  which a l l  f o u r  c o u n t r i e s  p a r t i c i p a t e .  A 

l i m i t a t i o n  on ca t ch ing  capac i ty  and e n t r y  f o r  t h e  double purpose o f  s a f e -  

guarding t h e  s t o c k s  a g a i n s t  phys i ca l  over  f i s h i n g  and safeguard ing  fishermen 

a g a i n s t  economic over  f i s h i n g  which can happen when t h e r e  a r e  t oo  many 

f ishermen s h a r i n g  t h e  c a t c h  (Copes, 1980).  

Some a d d i t i o n a l  measures t h a t  can be  taken  t o  improve t h e  r e t u r n s  i n  

t h e  f i s h e r y  would inc lude  an agreement by t h e  f o u r  c o u n t r i e s  on t h e  ques t ion  

o f  s e l e c t i v e  f i s h i n g .  S e l e c t i v e  f i s h i n g  can be secu red  by a  b e t t e r  choice 

o f  mesh s i z e s ,  This  means choosing a  mesh s i z e  t h a t  is l a r g e  enough t o  l e t  

smal l  f i s h  escape s o  t h a t  t hey  may be taken a t  a  g r e a t e r  s i z e  and may 

con t inue  t o  spawn be fo re  t h e n ,  To come t o  t h e  r i g h t  mesh s i z e  t o  be  used 

would r e q u i r e  some experiments t o  determine them. Other  measure could 

inc lude  t h e  l i m i t i n g  of e n t r y  i n t o  t h e  f i s h e r y  e i t h e r  by banning a d d i t i o n a l  
--k 
- - .  e n t r y  o r  reducing  t h e - c a t c h i n g  c a p a c i t y  o f  t h e  v e s s e l s  i n  o r d e r  to prevent  - 

t h e  e ros ion  o f  n e t  b e n e f i t s  i n  t h e  f i s h e r y ,  



The s t a g e  o f  f u l l  e x p l o i t a t i o n  i s  normally accompanied by technologica l  

advances i n  f i s h i n g .  There a r e  two k inds  o f  t echno log ica l  improvements i n  a 

mature f i s h e r y .  Those t h a t  a r e  c o s t  reducing and t h o s e  t h a t  a r e  capac i ty  

i n c r e a s i n g .  I t  i s  t h e  c a p a c i t y  i n c r e a s i n g  t echno log ica l  improvements t h a t  

should be reduced and keep those  o f  c o s t  reducing  t echno log ica l  improvements. 

A l o t  o f  t echno log ica l  changes do both a t  t h e  same t ime.  They inc rease  t h e  

c a p a c i t y  o f  f i s h i n g  u n i t s  and they  a l s o  reduce t h e  c o s t .  What could be done 

i n  t h i s  c a s e  i d e a l l y  i s  t o  a l low t h e  t echno log ica l  improvements t o  be 

in t roduced  because of t h e  c o s t  reducing  e f f e c t s  b u t  a t  t h e  same t ime ensur ing  

t h a t  t h e  t o t a l  number o f  f i s h i n g  u n i t s  i s  reduced t o  overcome t h e  capac i ty  

i n c r e a s i n g  e f f e c t .  Hence a  ba lance  w i l l  have t o  be maintained between 

r e s t r i c t i o n  f o r  main ta in ing  t h e  f i s h e r y  r e sou rce  a t  a  p roduc t ive  l e v e l  whi le  

a t  t h e  same t ime be ing  f l e x i b l e  i n  encouraging innova t ion .  There i s  no 

over  c a p a c i t y  y e t  on Lake Tanganyika a t  p r e s e n t .  The job o f  t h e  f o u r  

governments should  be t o  prevent  it from t a k i n g  p l a c e .  

The most impor tan t  p o l i c y  measure t h a t  w i l l  have t o  be  implemented 

when a  s t a g e  o f  f u l l  e x p l o i t a t i o n  i s  reached i s  t h e  i n t r o d u c t i o n  o f  

q u a n t i t a t i v e  r e g u l a t i o n  o f  f i s h i n g  such as quo ta s .  These could  be 

in t roduced  a t  t h r e e  l e v e l s .  F i r s t ,  quotas  could  b e  in t roduced  f o r  t h e  f o u r  

n a t i o n s  border ing  t h e  l a k e  s o  t h a t  t h e  quo ta s  should  make up t h e  maximum 

economic y i e l d .  The maximum economic y i e l d  i s  t h e  l e v e l  o f  e f f o r t  t h a t  

w i l l  b r i n g  maximum n e t  r e t u r n s  t o  t h e  f i s h e r y .  The way t o  d i v i d e  t h e  

f i s h e r y  l o g i c a l l y  would be  i n  r e l a t i o n  t o  t h e  f i s h e r i e s  p o t e n t i a l  o f  t h e  f o u r  

p a r t s  o f  t h e  l a k e .  The reason  t o  i n t r o d u c e  quo ta s  w i l l  be t o  overcome t h e  

common p rope r ty  a s p e c t  among t h e  c o u n t r i e s .  I f  no agreement i s  made on 

quotas  each count ry  may t r y  t o  f i s h  a s  ha rd  and as f a s t  a s  p o s s i b l e  i n  o r d e r  

t o  g e t  a  l a r g e r  s h a r e  of t h e  c a t c h  b e f o r e  t h e  o t h e r  c o u n t r i e s  g e t  it and a s  



a r e s u l t ,  wi th  t h i s  competi t ion among t h e  f o u r  c o u n t r i e s  t hey  may end up 

wi th  f a r  t o o  l a r g e  a f i s h i n g  capac i ty ,  a g r e a t  excess  o f  investment i n  1 

f i s h e r i e s  and a poor r e t u r n  f o r  every f isherman,  So it i s  important  t h a t  

t h e  c o u n t r i e s  ag ree  on t h e  amount o f  t h e  ca t ch  each i s  allowed t o  t ake  so  

t h a t  each country i n  t u r n  then  having a guaranteed s h a r e  o f  t h e  c a t c h  w i l l  

t a k e  t h a t  sha re  of  t h e  ca t ch  i n  t h e  most economical f a s h i o n  p o s s i b l e  u s ing  

no more manpower and equipment t han  is neces sa ry ,  

The same a p p l i e s  a t  t h e  lower l e v e l s  as between Ujamaa v i l l a g e s  w i th in  . 

Tanzania.  There has  t o  be agreement among t h e  Ujamaa v i l l a g e s  along t h e  

Tanzanian shore  of  t h e  l a k e  so  t h a t  each one g e t s  an a l l o c a t e d  sha re ,  f o r  

example, i n  p ropor t ion  t o  t h e  popula t ion  i n  t h e  Ujamaa v i l l a g e s .  Hence no 

Ujamaa v i l l a g e  w i l l  t r y  t o  b u i l d  t o o  many v e s s e l s  i n  o r d e r  t o  o u t  f i s h  t h e  

o t h e r  v i l l a g e s .  A s  f o r  t h e  Ujamaa v i l l a g e s ,  i n s t e a d  o f  a l l o c a t i n g  quotas  t o  

each one o f  them, t h e r e  can be an a l l o c a t i o n  o f  t h e  number o f  v e s s l e s  each 

v i l l a g e  i s  allowed t o  o p e r a t e .  

Quotas could be made t r a n s f e r a b l e .  I f  f o r  example, an Ujamaa v i l l a g e  i s  

unable  t o  f i s h  t o  t h e  l e v e l  of  t h e  a l l o c a t e d  amount o f  f i s h  t h e  excess  i n  

t h e  quota could be a l l o c a t e d  t o  o t h e r  v i l l a g e s .  This  quota system would 

r e q u i r e  government enforcement e . g .  c u t t i n g  o f  f i s h i n g  by t ime,  a r e a  o r  even 

s p e c i e s  when any evidence of  ove r  f i s h i n g  develops.  Quotas  w i l l  g ive  v i l l a g e r s  

c o n t r o l  over  t h e  management o f  t h e i r  r e sou rce .  They could f o r  example. 

c a r r y  ou t  o t h e r  measures wi th in  t h e  v i l l a g e s  such a s  t h e  e l i m i n a t i o n  o f  

p a r t  t ime f ishermen.  The Ujamaa v i l l a g e s ,  having exhausted t h e i r  quotas  

could  a s  we l l  formulate  a working schedule t h a t  would combine f i s h i n g  

wi th  complementary seasonal  a c t i v i t i e s  i n  a g r i c u l t u r e .  
Z -- 

A l l  o r  some o f  t h e  a fo re sa id 'measu res  w i l l  have t o  be pu t  i n t o  f o r c e  a t  

t h e  s t a g e  o f  f u l l  e x p l o i t a t i o n  i n  o r d e r  t o  meet t h e  o b j e c t i v e  of  management 



of t h e  f i s h e r y  which i n  t h e  Tanzanian context  i s  s t a t e d  a s  t h e  "obta in ing  

from e x p l o i t a t i o n  of t h e  f i s h e r y  t h e  g r e a t e s t  p o s s i b l e  b e n e f i t s  t o  s o c i e t y  

a s  a  whole, and i n  p a r t i c u l a r ,  t o  a s s u r e  t h e  economic we l f a re  o f  fishermen 

i n  Ujamaa v i l l a g e s .  

A t  t h e  s t a g e  o f  f u l l  e x p l o i t a t i o n  o f  t h e  f i s h e r y  t h e r e  w i l l  n e c e s s a r i l y  

be a  t r a d e  o f f  between i n c r e a s i n g  consumers1 su rp lus  on t h e  one hand r e source  

r e n t  and producers '  s u r p l u s  on t h e  o t h e r .  I f  t h e  f i s h e r y  is  c o n t r o l l e d  by t h e  

government t h e r e  may be a  l a r g e r  t o t a l  n e t  s o c i a l  b e n e f i t  by maximizing t h e  

combined t o t a l  o f  consumers1 s u r p l u s ,  resource  r e n t  and producers1  s u r p l u s .  

If t h e  f i s h e r y  i s  c o n t r o l l e d  by fishermen through a coopera t ive  market ing 

a s s o c i a t i o n  they a r e  i n  a  p o s i t i o n  t o  maximize t h e  r e sou rce  r e n t  and 

producers1  su rp lus  f o r  t h e i r  own b e n e f i t .  They could a c t  a s  a  producers1  

monopoly (Copes, 1972b), charg ing  r e l a t i v e l y  h i g h e r  p r i c e s  and thereby  

reducing t o t a l  ou tput  and diminishing consumers1 S U I ~ ~ U S .  



CHAPTER 8 : CONCLUSIONS 

From t h e  d i scuss ion  on development p rospcc t s  i n  t h i s  t h e s i s  t he  

fol lowing conclus ions  emerge. The s a r d i n e  s tocks  of Lake T a n g a n ~ i k a  a r e  

u n d e r u t i l i z e d  and t h e r e f o r e  t h e r e  i s  an oppor tun i ty  t o  expand t h e  f i s h e r y ,  

Expansion o f  t h e  f i s h e r y  could  l ead  t o  increased  p r o t e i n  supply ,  i nc reased  

income and inc reased  f o r e i g n  exchange ea rn ings ,  

The o b s t a c l e s  t o  expanding t h e  f i s h e r y  a r e  on t h e  demand s i d e  because 

t h e  p re sen t  c a p a c i t y  o f  t h e  f i s h i n g  f l e e t  i s  u n d e r u t i l i z e d  and i t  would be . 

easy  t o  expand t h e  f i s h e r y  us ing  t h e  p r e s e n t  techniques ,  The most immediate 

problem i n  t h e  f i s h i n g  i n d u s t r y  i s  one o f  developing more e f f e c t i v e  markets 

so t h a t  more f i s h  can be d isposed  o f f .  The p r e s e n t  s i t u a t i o n  r e q u i r e s  a  

marketing p o l i c y  t h a t  would l e a d  t o  t h e  c r e a t i o n  of  a  marketing system 

capable of covering important  and p o t e n t i a l  domestic and expor t  markets .  

A s  such, marketing e f f o r t  could  be d i r e c t e d  towards maximum u t i l i z a t i o n  of  

f i s h  s a l e s  p o s s i b i l i t i e s  i n  d o n e s t i c  markets with s u f f i c i e n t  purchas ing  

power a t  p r i c e s  t h a t  would enable  a  r e t u r n  on t h e  inves tment ,  

The fishermen have had d iscouraging  experiences regard ing  p r i c e s  f o r  

increased  ca t ches ,  hence they  have t o  be convinced t h a t  an ex tens ion  o f  

f i s h i n g  e f f o r t  w i l l  r e s u l t  i n  h ighe r  incomes, This  could be done by t h e  

government o r  t r a d e r s  guarantee ing  s t a b l e  p r i c e s  f o r  t h e i r  c a t c h e s .  This  

would encourage f ishermen t o  make f u l l  u se  o f  t h e  e x i s t i n g  f i s h i n g  f l e e t  

and doing so  would r e q u i r e  t h e  e r e c t i o n  o f  f i s h  r ece iv ing  s t a t i o n s  and 

process ing  p l a n t s  i n  Kigoma and K i p i l i  which a r e  t h e  main c o l l e c t i o n  c e n t r e s  

a long  t h e  l ake .  

Therefore t h e  market ing e f f o r t s  could be d i r e c t e d  towards f i n d i n g  t h e  

p o t e n t i a l  domestic buyers  and f u l f i l l  t h e i r  requirements,  To meet t h e s e  _ .  , ._ _ _  

o b j e c t i v e s  r e q u i r e s  development o f  t h e  i n f r a s t r u c t u r e ,  b e t t e r .  



process ing  methods, t r a n s p o r t a t  ion  and s t o r a g e  f a c i l i t i e s ,  A t  p r e s e n t ,  t h e r e  

is undoubtedly a  l o t  o f  untapped purchasing power i n  sma l l e r  towns and r u r a l  

a r eas  both i n  Tanzania and i n  neighbouring c o u n t r i e s ,  These f u t u r e  market 

p rospec t s  could be  i d e n t i f i e d  and t h e i r  requirements  f u l f i l l e d ,  Information 

concerning s t u d i e s  o f  consumption p a t t e r n s  on a monthly b a s i s  could  be  

c o l l e c t e d  from t h e s e  markets i n  o r d e r  t o  make p l ans  f o r  new f i s h  p roduc t s  

development by f i s h  p r o c e s s i n g  t e c h n o l o g i s t s .  This  could enable  any new 

f i s h  products  thought  s u i t a b l e  f o r  s p e c i f i c  markets t o  be t e s t e d  and marketed 

i n  t h e  same a r e a  be fo re  any commercial mass product ion o f  new products  i s  

made. 

A t  t h i s  s t a g e  of t h e  f i s h e r y ,  t h e  expor t  of f i s h  i s  ve ry  l i m i t e d .  If  

developed i t  may be noted  t h a t  t h i s  would h e l p  compensate f o r  t h e  f o r e i g n  

exchange used f o r  t h e  f i s h i n g  i n d u s t r y .  Development o f  expor t  t r a d e  (expor ts  

t o  Zambia and Zai re )  could  suppor t  and expand t h e  p o s s i b i l i t i e s  f o r  meeting 

t h e  demand f o r  f i s h  p roduc t s  from t h e  domestic low income a r e a s  This  

impl ies  t h a t  development o f  t h e  expor t  t r a d e  would s u c c e s s f u l l y  develop new 

a t t i t u d e s  i n  t h e  f i s h i n g  i n d u s t r y  and new incen t ives  i f  good r i s i n g  incomes 

a r e  t o  be ob ta ined  by f ishermen by engaging l a r g e r  s c a l e  f i s h i n g  ope ra t ions  

and t h e  f ishermen a s  a  r e s u l t  would always look f o r  o p p o r t u n i t i e s  t o  expand 

t h e i r  p roduct ion  so  t h a t  a d d i t i o n a l  ou tput  would be  a v a i l a b l e  f o r  t h e  

domestic market a s  wel l  a s  f o r  t h e  expor t  market ,  

J o i n t  f i s h i n g  ven tu re s  among t h e  va r ious  d i s t r i c t s  i n  t h e  count ry  could 

be undertaken i n  o r d e r  t o  i n c r e a s e  t h e  supply o f  f i s h  f o r  t h e  expor t  market 

and provide  expor t  e a r n i n g s ,  This  would b r i n g  about t r ans fo rma t ion  o f  t h e  

f i s h i n g  i n d u s t r y .  

- - -  Government gua ran tee  o f  h i g h e r  and s t a b l e  p r i c e s  f o r  f i shermen ' s  ca t ches  

could h e l p  reduce i l l e g a l  expor t  t r a d e .  This  would f u r t h e r  y rov ide  more 



expor t  ea rn ings .  The implementation of  t h e  Ujamaa p o l i c y  h a s  l e d  t o  lower 

p r o d u c t i v i t y .  But Ujamaa o rgan iza t ion  hzs many b a s i c  advantages t h a t  could 

be app l i ed  r e a l i s t i c a l l y  b u t  should not  i n t e r f e r e  wi th  t h e  most e f f e c t  means 

o f  f i s h i n g  ( t h e  lusenga)  , Ujamaa could be organized f o r  coope ra t ive  work 

and could remove obs t anc le s  t o  t r a d e  and improve i n f r a s t r u c t u r e ,  

The p roces s  o f  determining t h e  optimum development o f  t h e  f i s h e r y  may 

be a ided  by a  r e a l i s t i c  l i n e a r  programming model t h a t  w i l l  r e f l e c t  t h e  

Tanzanian and m u l t i p l e  counting management of  t h e  f i s h e r y .  A r e a l i s t i c  

model would f a c i l i t a t e  t h e  s e l e c t i o n  of b e t t e r  a l t e r n a t i v e  i n  product ion ,  

marketing, p roces s ing  and d i s t r i b u t i o n ,  because t h e  in te rdependencies  of  

t h e  system would b e  formal ly  i d e n t i f i e d  and t h e i r  e f f e c t  upon t h e  system 

would be determined. 

I n  o r d e r  t o  manage t h e  f i s h e r y  f o r  f u t u r e  b e n e f i t  o f  a l l  t h e  c o u n t r i e s  

border ing  t h e  lake ,  i t  i s  important  t h a t  a  r eg iona l  p r o j e c t  be  e s t a b l i s h e d  

by t h e  f o u r  n a t i o n s .  T h i s  i s  needed not  only f o r  e f f e c t i v e  b i o l o g i c a l  

r e sea rch  and c o l l e c t i o n  of economic d a t a  bu t  a l s o  i n  t h e  promotion o f  t r a d e ,  

development o f  g e a r  and technology e t c ,  Eventual ly,  when t h e  s t o c k s  become 

more f u l l y  e x p l o i t e d  it w i l l  become p a r t i c u l a r l y  important  i n  terms o f  j o i n t  

r e sea rch  management and a l l o c a t i o n  o f  ca t ch  quotas  amongst t h e  f o u r  c o u n t r i e s .  

Limited e n t r y  and quo ta  r e g u l a t i o n  measures t o  prevent  over  e x p l o i t a t i o n  w i l l  

have t o  be in t roduced .  a 
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