
A P P E N D IX

Chapter 6 COST STRUCTUTRE, PROFITABILITY AND
ECONOMIC MODELLING OF FISHING

6.1 IN T R O D U C T IO N .................................................................................................
6.2 M ATERIALS A N D  M ETHODS

6. 2. 1 Cost Structure..........................................................................................
6. 2. 2 R ev en u e.....................................................................................................
6. 2. 3 Sharing S y ste m .......................................................................................
6. 2. 4 Labour and E m ploym ent......................................................................
6. 2. 5 Repairs and M aintenance.....................................................................
6. 2. 6 Profitability and E fficiency Param eters..........................................
6 . 2 . 1  Pure Econom ic Profit and Resource R e n t......................................
6. 2. 8 Econom ic M o d e l.......................................................................

6 . 2. 8. 1 B io-econom ic M odelling o f  M ultigear Fisheries on
Econom ically Important S p e c ie s ..................................

6 . 2. 8. 2 B io-econom ic M odelling o f  M ultigear M ultispecies
F ish ery ..................................................................................

6.3 R E S U L T S ................................................................................................................
6 . 3. 1 Fixed C o s t ..................................................................................................
6. 3. 2 Operational Cost o f  F ish in g ................................................................
6 . 3. 3 Fish P r ic e ..................................................................................................
6 . 3. 4 R even u e...............................................................••••••..............................
6. 3. 5 Operational Profit, Incom e and Incom e Distribution
6 . 3. 6 Variable C o s t ..........................................................................................
6 . 3. 7 Total Variable C o s t ...............................................................................
6 . 3. 8 Total c o s t .................................................................................................
6 . 3. 9 Cost o f  P roduction ................................................................................
6 . 3. 10 P rofitab ility ............................................................................................
6 . 3. 11 E fficiency P aram eters........................................................................
6 . 3. 12 Return to  Capital and L ab ou r..........................................................
6 . 3. 13 Resource R e n t......................................................................................
6 . 3. 14 Econom ic M o d e l.................................................................................

6 . 3. 14. 1 Thom pson and B ell B io-econom ic M o d e l...........
6 . 3. 14. 2 Projections o f  Performance Under D ifferent

D evelopm ent Fishing S tr a te g ie s ...........................
6 . 3. 14. 3 Econom ic M odel o f  M ultispecies F ish ery ..........

6.3 D IS C U S S IO N ......................................................................................................
APPENDIX

Chapter 7 MARKETING OF FISH CATCH
7.1 IN T R O D U C T IO N .............................................................................................
7 .2 M ATERIALS A N D  M E T H O D S.................................................................
7.3 R E S U L T S .............................................................................................................

7. 3 .1  M arketing S y ste m s...............................................................................
7 . 3 . 2  Categories o f  Buyers and M arket N etw o rk .................................
7. 3. 3 Fish Distribution ...................................................................................
7. 3. 4 Fish P r ic e ...............................................................................................

7.4 D IS C U S S IO N ....................................................................................................

Chapter 8 SOCIO-ECONOMICS OF FISHING HOUSEHOLDS
8.1 INTRO DUCTIO N..............................................................................................
8.2 M ATERIALS A N D  M ETH O DS..................................................................
8.3 R E S U L T S .............................................................................................................

8. 3. 1 Socio-D em ographic P r o file ............................................................
8. 3. 2 Literacy and Education A ttainm ent...........................................
8. 3. 3 Career D evelopm ent o f  Boat O w n ers........................................

146
147
148
151
152
153
153
154 
156 
158

158

158
162
162
162
166
168
169
171
174
174
175
176 
180 
182
185
186 
186

188
194
197

209
210 
211 
211 
214  
216  
217  
219

223
224
225 
225 
230  
233

VI



3. 2. 5 Spawning Season................................................... ................................................
3. 2. 6 Length at M aturity................................................................................................
3. 2. 7 Fecundity..................................................................................................................

3.3 R E SU L T S................................................................................................................................
3 . 3 . 1  Sex R a tio ........................................................ .........................................................

3. 3. 1. 1 Seasonal Variation o f  Sex R a tio ...................................................
3. 3. 1. 2 Variation o f  Sex Ratio by S iz e .......................................................

3 . 3 . 2  Seasonal Variation o f  G onosom atic Indices (G S I ) ...................................
3 . 3 . 3  D evelopm ent o f  Ova to  M aturity...............
3 3. 4 Variation o f  G onosom atic Indices (G SIs) in D ifferent S ta g e s .............
3 . 3 . 5  Maturity Stages o f  Gonad D evelop m en t......................................................
3. 3. 6 Spawning S e a so n .................................................................................................
3 . 3 . 7  Size at Sexual M aturity ......................................................................................
3. 3. 8 F ecu n d ity .................................................................................................................

3 .4 D ISC U SS IO N ........................................................................................................................

Chapter 4 LENGTH-WEIGHT RELATIONSHIP AND VITAL STAISTICS
OF L. nebulosus AND L. lentjan

4.1 IN T R O D U C T IO N ...............................................................................................................
4. 1. 1 Population/Stock Structure...............................................................................

4 .2 M ATERIALS A N D  M ETHODS
4. 2. 1 Length- W eight R ela tion sh ip .........................................................................
4. 2. 2 Growth Param eters.............................................................................................
4. 2. 3 Estimation o f  Total M ortality C oefficients (Rate) ( Z ) ...........................
4. 2. 4 Estimation o f  Natural C oefficient (Rate) (M ), Fishing M ortality

C oefficient (Rate) (F) and Exploitation Rate ( E ) ....................................
4 . 2 . 5  Determ ination o f  Probability o f  Capture and

Mean Length at First C apture........................................................................
4.3 R E S U L T S ..............................................................................................................................

4. 3. 1 Length-W eight R ela tion sh ip ...........................................................................
4. 3. 2 Growth Param eters............................................................................................
4. 3. 3 Length at A g e .......................................................................................................
4 . 3 . 4 Natural and Fishing M ortality C oefficients (Rates) and

Exploitation R a te ................................................................................................
4 . 3 . 5  Probability o f  C apture.......................................................................................

4 .4  D IS C U S S IO N ......................................................................................................................
APPENDIX

Chapter 5 STOCK ASSESSMENT AND MODELLING OF FISH STOCKS
5.1 IN T R O D C U T IO N .............................................................................................................

5. 1. 1 A ssessm ent M o d e ls ...........................................................................................
5. 1. 1. 1 Single Species M o d e ls ..................................................................
5. 1. 1 .2  M ultispecies M o d e ls ......................................................................
5. 1. 1. 3 Choice o f  Stock A ssessm ent M o d e ls .......................................

5.2 M ETHODS AND M A T E R IA L S.................................................................................
5. 2. 1 Singlespecies Stock A ssessm en t...................................................................
5. 2. 2 M ultispecies Stock A ssessm en t....................................................................
5. 2. 3 Standardisation o f  Fishing E ffo r t..................................................................

5.3 R E S U L T S ............................................................................................................................
5. 3. 1 Jones Length Based Cohort A n a ly s is ..........................................
5 . 3 . 2  Single Species Stock A ssessm ent -

Thom pson and B ell M o d e l.............................................................
5. 3. 3 Projections o f  Performance Under D ifferent

Fishing S tra teg ies...............................................................................
5. 3. 4 Standardised Fishing E ffo r t.............................................................
5 . 3 . 5  Total B iom ass Production M o d e l.................................................

5.4 D IS C U S S IO N ......................................................•............................................................

62
63
63
63
63
63
65
67
69
69
71
74
77
79
80

86
86
87
87
87
91

94

94
95 
95
97
98

99
100 
101

107
108 
108 
110 
111 
112 
112 
118 
120 
121 
121

126

128
134
134
140



Contents

Chapter 1 INTRODUCTION AND AN OVERVIEW OF FISHERIES IN
SRI LANKA

1.1 IN T R O D U C T IO N .........................................................................................................
1 2 M ARINE E N V IR O N M E N T .......................................................................................
1.3 M ARINE FISHERY RESOURCES
1.4 M ARINE FISH E R IE S..................................................................................................
1.5 DEM ERSAL FISHERIES IN SRI LANK A

1. 5. 1 Fishing C ra fts..................................................................................................
1. 5. 2 Fishing M eth o d s.............................................................................................
1 . 5 . 3  Species C om p osition ....................................................................................
1. 5. 4 Distribution o f  R eso u rces...........................................................................
1 . 5 . 5  Stock S ta tu s.....................................................................................................

1.6 FISHERIES M A N A G E M E N T .................................................................................
1 7 AIM S AND OBJECTIVES OF THE STU D Y
1.8 ORGANISATION OF THE THESIS

Chapter 2 ASSESSMENT OF DEMERSAL FISHERIES IN THE
WEST COAST OF SRI LANKA

2.1 IN T R O D U C T IO N ........................................................................................................
2 .2 M ATERIALS A N D  M E T H O D S............................................................................

2. 2. 1 Fishing G rou n d s............................................................................................
2. 2. 2 Fishing G ea r ...................................................................................................
2. 2 . 3 Fishing C ra ft..................................................................................................
2 . 2 . 4  Unit o f  Fishing E ffo r t..................................................................................
2. 2. 5 Estimation o f  Fishing E ffo r t.....................................................................
2 . 2 . 6  Estimation o f  Catch per Unit Effort (C P U E )......................................
2 . 2 . 1  Estimation o f  Fish P roduction .................................................................
2 . 2 . 8  Estimation o f  Size Frequency D istrib u tion .........................................

2.3 R E S U L T S .......................................................................................................................
2. 3. 1 Fishing E ffo r t.................................................................................................

2. 3 . 1. 1 Seasonal Variation o f  Fishing Effort
2. 3. 1. 2 Fishing Effort in Relation to  Fishing D e p th ................

2. 3. 2 Inter Annual Variation o f  Catch per Unit Effort (C PU E )...............
2. 3. 2. 1 Seasonal Variation o f  C P U E ............................................
2 . 3 . 2 2  Variation o f  CPUE in Relation to Fishing Depth

2. 3. 3 Fish P roduction ............................................................................................
2. 3. 4 Dynam ic o f  D em ersal F ish ery ................................................................
2. 3. 5 Catch C om p osition ......................................................................................
2. 3. 6 Species C om p osition ..................................................................................

2. 3. 6. 1 Variation o f  Species C om position by G e a r ................
2. 3. 6 . 2 Variation o f  Species C om position by Fishing Depth

2 . 2 . 1  Species Com position o f  Fam ily Carangidae and L ethrin idae.....
2. 3. 8 Production o f  Fam ily L athrinidae.........................................................
2. 3. 9 Sequential E xp lo ita tion ............................................................................
2. 3. 10 S ize Distribution by D ifferent D e p th s .................................................

2 .4  D IS C U S S IO N ..............................................................................................................

Chapter 3 REPRODUCTIVE BIOLOGY OF L nebulosus AND L. lentjan
3.1 IN T R O D U C T IO N .....................................................................................................
3 .2 M ATERIALS A N D  M E T H O D S........................................................................

3. 2. 1 Gonad Structure..........................................................................................
3. 2. 2 Sex Determ ination and M aturity S ta g e ..............................................
3. 2. 3 G onosom atic In d e x ...................................................................................
3. 2. 4 D evelopm ent o f  O v a ............................. ...................................................

1
1
3
3
4
5
6 
7 
7
7
8

12
12

14
14
16
16
17
23
23
24
24
25 
25 
25 
27
30
31
32
35
36
37
38 
38 
40 
42  
44
46
47 
49  
51

59
60  
60 
61 
61 
61

IV



8 . 3 . 4  Relationship to  the Fishing Area -  N eg o m b o ...........................................
8 . 3 . 5  Selection o f  Fishing as a V o ca tio n ................................................................
8 . 3 . 6  Hired Labour R ela tio n s...................................................................................
8 . 3 . 7  H ousehold Occupation Structure........................................ ..............
8 . 3 . 8  Participation o f  W om en in Econom ic and H ouse K eeping A ctivities
8 . 3 . 9  Occupation Structure o f  H eadm an................................................................
8 .3 . 10 Ancillary Econom ic A ctivities o f  H eadm an ............................................
8 .3  .1 1  Econom ic A ctivities o f  Other Fam ily M embers o f  Fishing

H ou seh o ld s..................................................................  .....................................
8. 3. 12 Total and D isposable Incom e Distribution o f  Fishing H ouseholds
8. 3. 13 E xpenditure.........................................................................................................
8. 3. 14 Food Expenditure and E ngel’s C o effic ien t...............................................
8 . 3 .  15 H ousehold S a v in g s ............................................................................................
8 . 3 .  16 Ownership o f  Property and A s s e ts ...............................................................
8 . 3 .  17 Debts and L ia b ilitie s....... .................................................................................

8.4 D IS C U S S IO N ....................................................................................................................

233
234
235
236
237
237
238

238
239  
244
247
248  
252
252
253

Chapter 9 GENERAL DISCUSSION, CONCLUSIONS, LIMITATIONS OF THE STUDY
AND FUTURE RESEARCH

9.1 GENERAL D IS C U S S IO N .......................................................................................................... 261
9.2 M ANAGEM ENT O P T IO N S..................................................................................................... 268
9.3 ALTERNATIVE M ANAG EM ENT O P T IO N S.................................................................  269
9.4 M ANAGEM ENT BODIES A N D  INTERVENTIO NS 272
9.5 M ANAGEM ENT STRATEGY AND IM PLEM ENTATION 274
9.6 C O N C L U SIO N S............................................................................................................................  275
9.7 LIM ITATIONS OF THE S T U D Y ...........................................................................................  275
9.8 FUTURE RESEARCH N E E D S ................................................................................................  277

REFERENCES 297

Vll


