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FADs help not only to reduce searching time and fuel costs, but they aso consider-
ably increase production.

Although the aggregation of fish around FADs has been demonstrated successfully,
and the merits of FAD-fishing proven, dataon the cost-effectiveness of FADs are still
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quantify the impact of FADs in tuna fishing. The project installed two FADs in two
separate areas in the Maldives and closely studied the biological, economic and
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areas. The effectiveness of the two FADs was measured by comparing data collected
one year before and one year after their instalation. The results of the study are
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1. INTRODUCTION

The use of Fish Aggregating Devices (FADs), localy caled Olivaali Kandhufathi, has
truly become a fad among the fishermen of the Maldives. More and more requests for
installation of FADs are being received by the Ministry of Fisheries and Agriculture (MOFA),
Government of Maldives. A similar situation with regard to FADs now exists as the one experi-
enced when marine engines for fishing boats were first introduced in the Maldives' fisheries back

in 1974. The high demand for FADs has resulted in an ongoing, countrywide FAD installation
progranme by MOFA.

The main reason for the success of FADs in the Maldives is their applicability to the existing
fisheries. With the motorization of the fishing fleet, the efficiency and range of operation of the
fleet has increased. But, as the fishery in the Maldives is based on live-bait pole-and-line fishing
for tuna, the fishermen often spend a long time searching for surface-swimming schools of fish.
FADs help not only to reduce searching time and fuel costs, but they also considerably increase
production. FADs are, thus, proving to be a boon, especially in countries where there is a shortage
of manpower in al employment sectors, including fisheries.

Experiments with FADs began in the Maldives in 1981. The first attempt was an FAO-assisted
experimental project (1981-82) to study the effectiveness and demonstrate the possible use of
FADs. Thereafter, the United Nations Development Programme (UNDP) sponsored the installation

of ten FADs during 1985-88. From the very first trials, FADs have been a great success, the fishing
around them showing a marked increase in productivity.

Subsequent trials with various FAD designs have resulted in the development of a reliable FAD
with an expected life of at least two years. In 1988, installation of 20 of these new FADs
commenced, sponsored by the Government of Maldives. Nine FADs of the improved design were
in service by mid-1993 and five more were ready for installation in September 1993. The twenty
FADs were expected to be in service by the end of 1993.

Fishing around al the FADs, except two, is reported to be good. Of the two units not performing
well, one is installed inside the atoll rim for experimental purposes.

Fishermen have financed the installation of three FADs and many more are in the pipeline (All
Naeem, 1990 and 1993). Fifty per cent of the cost of each FAD installed by private partiesis being
paid by the Government. FAD construction and maintenance are still being carried out by the ‘FAD
Unit'" of MOFA.

Although the aggregation of fish around FADs has been demonstrated successfully, and the merits
of FAD-fishing proven, data on the cost-effectiveness of FADs are till lacking. MOFA, with the
assistance of the Bay of Benga Programme's (BOBP) regional ‘Bioeconomics project
(RAS/91/006), therefore, undertook to assess and quantify the impact of FADs in tuna fishing.
The project installed two FADs in two separate areas in the Maldives and closely studied the
biological, economic and sociological effects of them on the fisheries and on the island commu-
nities in the two areas. The effectiveness of the two FADs was measured by comparing data
collected one year before and one year after their installation. The results of the study are presented
in this paper.



Fig. 1. Maps showing the locations of the FADS in Areas | & 2 and the islands
covered by the survey in the Maldives

artography. TT. Maps, Madras-44.
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2. METHODOL OGY

An area east of South Male Atoll (Area 1) and the Wattaru Channel between Meemu and Vaavu
Atolls (Area 2) were selected as locations for instalation of the two FADs (see Figure | on facing

page). The following eight islands, from where fishing takes place in these two areas, were
identified for the study:

Area 1. Kaafu Gulhi, Kaafu Maafushi and Kaafu Guraidhoo.

Area 2. Vaavu Keyodhoo, Vaavu Rakeedhoo, Meemu Dhiggaru, Meemu Maduvvaree and Meemu
Madifushi.

The FAD in Area 1 was about two hours by fishing boat from the three islands studied and the
one in Area 2 was approximately two to three hours from the five islands it served.

Eight fishermen, one from each island, were selected and trained to compile the catch and effort
data. A fishing technologist, fishery biologist and technicians of MOFA were responsible for the
technological and biological aspects of the survey. A socioeconomist and assistants from the same
Ministry undertook the socioeconomic survey of the selected villages.

The bioeconomic survey included a preliminary analysis of the seasonal variations in catch com-
position and catch ratesin the selected areas, using the previous five years catch statistics from
the islands being studied. The collection of data on catch composition, fishing effort, sailing time,
fishing time, operational costs, price of fish, fishing location in relation to the position of the FAD,
number of craft operating from each island, number of craft fishing near the FAD, number of
fishing days etc. was undertaken on each island 10-15 days in a month. Costs of craft and gear
were compiled by conducting interviews with fishermen and in boatyards.

The prices of fish suppliedto collector vessels were available with MOFA. Prices of processed fish
were collected from households processing the fish. For those craft landing their catches at the
Male market, the monthly prices of fish were extracted from the records compiled by the Monetary
Authority of the Maldives.

The bioeconomic survey commenced in November 1991 and continued till May 1993. With the
installation of the FAD in Area | on May 7, 1992, and in Area 2 on October 21, 1992, the data-
collection was stratified into those fishing near the FAD and those fishing away from the FAD.

The condition of the FAD, fish at the FAD, aggregation of tuna around the FAD and size
composition of tuna caught near the FAD and away from the FAD were some of the on-site
observations made.

The socioeconomic surveys were based on a frame survey of the islands conducted in 1991. Two
surveys were conducted in both areas, one prior to and one after the installation of the FADs.

Due to limitations in manpower, the data collected did not account for al the fish caught at the
two FADs. Catch datafrom Areal were distorted as a result of the close proximity of the FAD
to the Mald fish market and also because many fishing boats from distant fishing villages came
to fish around FAD 1 These boats also sold their catch at the Mald market.

A true picture of the increased fish production due to FADs was probably not achieved. For
unknown reasons, aggregation of fish at FAD 2 was not good when compared to the previous
experience with a FAD installed in the same area and other FADs elsewhere in the country. Only
later, at the tail-end of the study, was fishing around FAD 2 sustained.

The proposed field visits to the FAD sites by personnel from MOFA could not also be made on

aregular basis, as there was a shortage of personnel and those who were assigned to the study were
often required to perform other duties.



As a result, the quantity and quality of data available were not adequate to reflect the actua
situation. Nevertheless, using the available information, an attempt has been made here to assess
the effectiveness of FADs.

2.1 FAD specifications

Modifications and design improvements are being constantly undertaken by the FAD unit of
MOFA. The design features of the two FADs installed under the project were, thus, based on
experience gained over the years in FAD development and experimentation. The two FADs in-
stalled under the project were, therefore, able to perform well during the project period, with no
unaccountable causes for any FAD losses.

Apart from the design features, the method of installation and the environmental and ocean bottom
conditions of the FAD site are critical for the subsequent performance and longevity of a FAD.
A detailed drawing of one of the FADs in position is shown in Figure 2 on facing page.

3. RESULTS OF FI SHI NG

3.1 Fish near and away from the FAD

Although no distinct relationship between fish and FAD could be established in the Madives,
certain observations were made.

Once the FAD had ‘soaked’ for three to four weeks, algae and other marine organisms start to grow
on the buoy appendages (bait attractor) and on the mooring rope, which, duly, began to aggregate
‘baitfish’ and adult pelagic fish to the FAD. Baitfish were thefirst to appear, often overnight, while
tuna were generally on site after about three weeks. The small baitfish consisted of a variety of
species, including juvenile Blue trevally (Caranx rnelampvgus), Rainbow runners (Elagatis
bipinnulatus) and Triggerfish (Canthidermis maculatus). The larger adult fish which aggregated at
the FADs included: skipjack (K. pelamis), yellowfin (T. albacares), Dolphinfish (Coryphaena
hippurus), Rainbow runners, Frigate tuna (A. thazard), Little tuna (E. affinis) and sharks (com-
monly C. falciformis).

Baitfish proximity to the FAD appeared to be based on size, with the smaller ones remaining
closest to it. The larger baitfish moved away from the FADs at times, but always returned to them.
It was noted that when the FADs were affected by strong currents, the baitfish had to swim
vigorously to maintain their position. They would generaly position themselves aong the trailing
edge or sides of the bait attractor or underneath the FAD and quickly move from one side to the
other. Shoals of skipjack and yellowfin appeared to stay within a radius of 500 m of the FAD. They
were observed to reside on the ‘shadowy’ side of the FAD.

In the morning hours, fishing was done on the west side of the FAD and during the evening on
the east side. It was observed that the best fishing times were invariably early in the mornings and
at sunset.

Abundance of fish around FADs was observed to vary markedly, with there being no apparent
pattern. It was felt that fish aggregating at a FAD sometimes moved away and aggregated to free-
floating objects which passed by the FAD. This is the only conceivable explanation for their
sudden disappearance at times from FADs. Past experience has shown that fish from adjacent areas
are drawn to FADs, affecting non-FAD areas. Although an optimal distance between two adjacent
FADs has not been determined yet, experience has indicated the existence of such an ‘optimal’
distance.



Fig. 2 The FAD used In Area 1in the Maldives
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3.2 Fishing methods

A variety of methods are used worldwide to catch commercia fish species around FADs. They
include purse seining, gillnetting, trolling, longlining and pole-and-line fishing.

In the Maldives, the predominant method used for fishing is pole-and-line fishing with live bait.
As the Government’s policy is to discourage mass exploitation of fish and conserve the country’s
marine resources, therehas been, since 1986, a complete ban on the use of al forms of large-scale
fishing gear. The majority of Maldivian fishermen prefer using pole-and-line with live bait for
tuna. They use barbless hooks, while live baitfish are chummed in conjunction with asimple spray
system. Some fishermen fish around FADs by trolling or with handlines. However, these methods
of fishing, close to the FADs, are also prohibited. Despite the prohibition, handlining around FADs
was practised by afew fishermen. They hooked live bait and allowed the line to go down about
IOm from the FAD. The majority of fish captured by this method were larger yellowfin, indicating
the presence of even more valuable fish than the abundant stocks of smaller tuna found around
FADs.

Field observations indicated that six to twelve dhonis fish around a FAD at a time, with six to eight
crew members operating four to six poles on each. During fishing operations, the tunatend to move
away from the fishing craft and toward the FAD. Sometimes, frenzied large yellowfin tuna
(100 cm) appeared at the surface, near the FAD, attracted by the chumming.

3.3 Species composition of the catches

Skipjack tuna form nearly 60 per cent of the catch in the Maldivian pole-and-line fishery and are
followed by yellowfin tuna (30-35%). The balance is contributed by smaller tuna, Spanish mack-
erel etc.

Fishing for other fish is incidenta and done only when tuna catches are very poor or when sea
conditions are unfavourable for tuna fishing. The catch composition was analyzed for craft oper-
aing at, and away from, the FAD. Unfortunately, due to incomplete coverage of the sampling
programme, the comparison could be made only for a few months of the year for most islands.
It was evident, from the data available for craft from five out of six isdlands, that the percentages
of yellowfin in the catches were higher nearer the FAD than away fromit. Though larger skipjack
were few in number, the percentage caught tended to be higher near the FAD than away from it,
while the percentage of smaller skipjack was higher away from the FAD in four of the six islands
for which comparable datawere available. The percentage of other fish was higher for craft fishing
away from the FAD, in amost al cases, except in Madifushi (see Table 1).

Table 1. Species composition (%) in the pole-and-line catches near FADs (NF)
and away from the FADs (AF)

Station Period Large Small Yellow-  Frigate Litle  Other fish
skipjack  skipjack fin tuna tuna
Rakeedhoo  Dec.92 - Apr93  AF 01 54.8 184 0.2 0.0 26.5
Dec.92 - Feb93  NF 13 45.7 46.0 0.0 0.0 7.0
Madifushi Dec.92 - Feb.93  AF 0.0 59.7 35.6 0.0 05 4.2
Dec.92 - Feb93  NF 0.0 69.4 170 04 0.0 132
Dhiggaru Dec92. Jan93  AF 0.0 80.9 176 0.0 0.3 12
Dec.92 - Jan93  NF 05 68.9 30.2 0.3 0.0 01
Maduvvaree  Nov.92 - Mar.93  AF 0.8 9.1 0.0 26 0.4 11
Nov.92 . Mar.93 NF 06 89.3 6.2 34 0.2 03
Guihi Dec.92 - Apr93  AF 9.3 28.3 9.6 2.7 16.5 336
Dec.92 - Apr93  NF 174 48.6 132 205 0.0 0.3
(6)



3.4 Monthly catch rates and production

Based on the available data, comparison of the differences in the catch rate near, and away from,
the FADs was done only for two to four months, depending on the island. The analysis shows that
the catch rate near FADs was 4-47 per cent higher, in terms of numbers of fish, and
5-114 per cent higher, in terms of weight, than away from the FADs (see Table 2). This confirms
that larger fish are caught near the FADs.

Table 2. Average catch rates before installation of FADs (PRE) and after installation
away from FAD (AF) and near FAD (NF)

Rakeedhoo Madifushi Dhiggaru Maduwaree Guihi

Fish per trip (Nos)

PRE 161 242 327 207 126
AF 168 195 214 190 117
NF 210 2 249 199 173
NFAF 125 0.62 116 1.04 147

Fish per trip (Nos)

PRE 356 531 726 436 258
AF 317 440 466 394 243
NF 484 248 564 417 520
NF/AF 153 0.56 121 105 2.14

One of the surveyed islands (Madifushi) was, however, an exception, having a lower catch rate
near the FAD than away from it. This may be explained by a fact pointed out by fishermen from
Madifushi: namely, their island being further from the FAD, their craft would arrive much later
than the craft from such islands as Rakeedhoo, which are located very close to the FAD, and,
consequently, there would be much less fish left a the FAD for them to catch. Comparable data
are not available for the other islands. Details of the fleet size, number of trips per dhoni, catch
rates and production are given in Appendix I.

3.5 Sze composition of tuna species

The length-frequency sampling was poor due to catches not being landed on the islands. They were
mostly taken directly to the Maid market or sold to collector vessels. The data collected on the
islands were supplemented with data from a sampling programme carried out by MOFA at the
Male market. As already discussed, under the species composition (Section 3.3) there were more
smaller skipjack seen away from the FAD and more larger ones near the FAD, at least during
certain months. Yellowfin length-frequency data were insufficient for comparison. The length-

frequency distribution, based on the available data from the catches of skipjack and yellowfin near
and away from the FAD, are shown in Appendix II.

™



3.6 Costs and earnings Table 3. Cost of material, fabrication
and installation of FADs 1 and 2
The cost of fabricating and installing the FADs

in Areas | and 2 was around MRf 50,000 Quantity Details FAD / FAD 2
each (see Table 3). The cost per unit could (MRf)  (MRf)
have been somewhat reduced if large numbers
had been fabricated a the same time. Cost of | No  Moulded fibreglass
individual FADs could vary considerably de- buoy 5'dia. 8,500 8,500
pending on the depth of water, as the mooring 150 ft Hot dipped galvanized
rope is the most expensive component of the chain 5/8 dia 1500 1,500
FAD.
5 Nos  Shackles

During the cost and earnings analysis, it was (custom made) 500 500
observed that, as a result of fishing at the FAD, 2 Nos  Thimbles
the cost of fuel was two-thirds the normal cost. (custom made) 80 80
This saving is due to the significant reduction
in searching time. 12 ft Stainless steel

rod 5/8" dia 320 320
As aresult of this reduction in fuel cost and 2 Nos  Swivels (stainless
the increasein catch rate, the total net earnings steel, (custom design) 200 200
of a craft fishing near the FAD increased by
21-127 per cent, depending on the island (see I No  Blinking light 400 400
Table 4), except in the case of Madifushi. This | No Radar reflector 200 200
island is an exception for reasons explained
already. ! No  Day marker 100 100

| Bot. Netting (Bait atractor) 500 500
The owner and crew shares aso show propor-
tionate increases. Additional net income from 2 Nos. - Concrete block anchors

fishing at the FAD, per boat and per month, (39 3200 3200
based only on the months for which data were 11 Coils Polypropylene rope 16,500 12,000*

available, ranged between MRf 2000 and (200 mx 20 mm dia,

MRf9000 for islandsaround FAD 2, with higher 8 str.braided)

gains for islands closer to the FAD 2 Coils  Nylon rope

(Appendix I11). (2%0 m x20 mm dia. 4,200 6,300**
8 str. braided)

In the case of craft from Gulhi fishing at

FAD 1, the gain in catch rate (in kg) was nearly Miscellaneous 300 300

100 per cent compared to both the (Paint, plastic pipe)

predeployment period and the timefishing away Fabrication 4,000 4,000

from FAD. However, gain in net income by Installation 11,000 11,000

fishing at the FAD is as high as eight times

that for the same season during the TOTAL 51,500 49,100

predeployment period, but only 20 per cent

more than that for craft fishing away from the = 8 coils = 3 coils

FAD during the same period. Though Gulhi

fishermen have been selling part of their catch

a the Male market even before the deployment

of the FAD, the relative proportion of fish sold there, compared to that processed in the island,
appears to have increased very much more for craft fishing away from the FAD than for those
fishing at the FAD (Appendix III).

The price of tuna a& Male market is many times the price paid for fresh fish by collector vessels

and for processed fish. This may explain the reason for the smaller difference in the net income
for craft fishing at and away from the FAD. Further, comparing the net income for craft operating

~US$ ! =MRf Il (appx.)



Table 4. Incomes before installation of FADs (PRE) and after installation,
away from FAD (AF) and near FAD (NF)

Rakeedhoo Madifushi
PRE 7464 9623
AF 7148 9173
NF 16229 4109
NF/AF 2.27 0.44
PRE 1659 2319
AF 1501 2102
NF 6041 — 609
NF/AF 4.03 — 029
PRE 498 554
AF 495 584
NF 1110 269
NF/AF 2.24 0.46

from various islands (see Table 4), it is evident
that the earningsof the craft from Gulhi are far
greater than those of other islands actively fish-
ing around FADs but not selling significant
quantities at the Male market. In view of the
limitations in the data collected, these results
should be accepted with caution.

With the average gain in monthly net income
(Rf 5,000) per boat from FAD 2, and assuming
that about ten craft can fish efficiently around
the FAD and that it is functional for two years,
the cost of the FAD can be met by providing
only about 5 per cent of the gain in net income.

4. SOCIOECONOMIC CONDITIONS
IN THE ISLANDS

The eight idands, in the two areas surveyed,
have a total population of 5,012 in 660 house-
holds (see Table 5).

Dhiggaru

Boar net income (MRf)

13607
1111
17416

156

Owner income

4118
2982
5851

1.96

Crew income

689

613
%1

157

Maduwvaree

10920
9529
11483

121

2896
2140
3152

147

676

561
702

125

Guihi

17006
113251
138608

122

4430
52553
65231

124

1098

7157
8724

122

Table 5 Distribution of households and
population of mechanized craft
in operation

Atoll & island

Area 1

K. Gulhi
K. Guraidhoo
K. Maafushi

Tota

Area 2

V. Keyodhoo
V. Rakeedhoo

M. Dhiggaru

M: Madtgree

Tota

Households

75
161
105

341

58
37

122

%

319

Population

505
1007
779

2291

566
337

1050

2721



About 90 per cent of the households would appear to be engaged in fishing, according to the
sampling, twentyfive (25) per cent of the households own craft, while 65 per cent of them have

members working as crew on board fishing craft. Details are given in Table 6. The information
was gathered during the frame survey.

Table 6. Distribution of sample households into different income-earning categories
(a pre-installation scenario)

Owner Owner HHs Crew Crew HHs No. of

Households (HHs) % of HHs earning earning  HHs earning earning Non-  mechanized
sampled in No. total no incomefrom income incomefrom income fishing P& L
selected idands of fishing and from fishing and  fromfishing HHs craft

households  other sources  fishing only other sources only operating
Area 1
K. Gulhi 29 (39) 6 2 9 9 3 8
K. Guraidhoo 38 (24) 6 2 15 6 9 8
K. Maafushi 27 (26) 3 3 14 6 1 6
Total % (28) 15 7 38 21 13 22
Area 2
V. Keyodhoo 33 (50) 2 6 14 9 2 8
V. Rakeedhoo 22 (57) 4 3 9 4 2 1
M. Dhiggaru 27 (22 7 ! 12 7 - 8
M. Maduvvaree 29 (38) 5 4 9 1 - 9
M. Madifushi 12 (56) | 2 7 2 - 3
Total 123 (39) 19 16 51 3 4 35
4.1 Income Table 7. Percentage of total earnings

derived from fishing
In relative terms, income from fishing is more

important to owners than to crew. For the Craftowners Crew

former, 50-100 per cent of the total income is (% earnings) (% earnings)

derived from fishing, as against 40-70 per cent

for the crew (see Table 7). Further survey data Area 1

on income of different categories and occupa- K. Gulhi 69 4

tions are given in Appendix IV. It should, K. Guraidhoo 98 48

however, be noted that there are certain dis

crepancies in this data due to the conditionson Area?

the ground. V. Keyodhoo 132 69
V. Rakeedhoo 75 vk

Information on the various kinds of income- M. Dhiggaru 68 45

generating activities undertaken by members M. Maduvvaree 70 2

of different household categories is presented M. Madifushi 49 70



in Table 8. In both areas the average number of income-earners per household is two. The highest
number of income-earners per household is observed in households which derive their income from

fishing as well as other activities.

Table 8. Number of persons by occupation

Fishing Govt. Needle Mid- Swop-  Car- Mas-
Households sampled service  work  wifery keep-  pentry onry

(category) No. ing

Area 1*

Craft-owner — 15 12 5 | 8 2
income from

fishing and

other sources

Craft-owner — 7 12

income from

fishing only

Crew—income 38 47 16 4 4 9 3 3
from fishing

and other sources

Crew — income 21 24

from fishing only

Nonfishing 13 . 1 . - 1 3
Total % 9% 28 5 5 24 8 3

Area 2**

Craft-owner — 19 20 19 - 1 2
income from

fishing and

other sources

Craft-owner — 16 17

income from

fishing only

Crew — income 51 8 12 2 ; 2
from fishing only

Crew — income 33 58 : : 2

from fishing only

Nonfishing 4 - 2 ! l - !
Totd 123 180 33 3 4 4 1 0

« Avg. no. of membershousehold: 7; - Avg. no, of members/household: 9

Fish-processing is being carried out in Area 2, but the actual
number of individuals engaged in this activity could not be
reliably estimated because of the part-time nature of the enter-
prise. Fish-processing is mainly undertaken by women, whilst
subsequent marketing is carried out by men.

The development of tourism has created new employment
opportunities in both areas.

Estimates of the average monthly income (MRf/month) from
some of the nonfishery activities are listed in the box alongside.

-

Agri- Tour-  Merc-  Work  Others

culture ist  hant  ing
indus~ sea- in
try man  Mali

| 4 2 2 8
5 1 4
2 K} 3 3 3
6 2
6 2 2 3
4
3 4
6 2 2 12 10
MRf
Government service 400 - 1000
Needlework 100 . 250
Shopkeeper 1000 - 3000
Carpentry 1000 - 2000
Masonry 500 - 1000
Agriculture 250 - 300
Work in tourist
resorts 800 - 2000
Working in Male 1000 - 2000



4.2 Assets

All the households in the sample own their dwellings. Coral stone is generally used as building
material and there is no significant difference in housing standards.

Twentythree (23) per cent of the households surveyed in Area | and 28 per cent in Area 2 are
owners of motorized fishing craft, valued at approximately MRf 150,000 each.

Almost al households have a least one radio. To a lesser extent, the households are also owners
of sewing machines, televisions, video recorders and bicycles, particularly in Area | (see Table 9
on facing page).

The data reveal that it is more common to save in households in Area 1. The total amount of
savings there is higher than in Area 2. The number of households in debt is not high in both areas

(see Table 10 on facing page).

In Area 1, savings are used mainly for purchase of consumer goods. This is due to its proximity
to Mae. Savings in Area 2 are perceived as security for unexpected future expenditure
unfavourable fishing conditions, lean fishing seasons etc.

4.3 Changes due to installation of FADs

The post-installation survey was conducted in April 1993, ten months after installation in Area |
and six months after installation in Area 2. These time periods are probably not long enough to
assess the impact, if. any, on the socioeconomic conditions of the fisherfolk concerned. However,
as aready shown in Section 3.6, the FADs had varying degrees of influence on the cost and earnings

of the fisheries and there were consequent changes in income accruing to owners and crew.

4.4 Attitudes and responses of fisherfolk to the introduction of FADs

Almost 60 per cent of the craft-owners stated that they fished regularly at the FADs. The others

declared that they fished a the FADSs irregularly. The fishermen fishing a the FADs stated that
they saved searching time and fuel cost. They aso confirmed that their incomes had increased.

Some fishermen at Gulhi complained that the FAD was located too far away; that the engine power
their craft had was insufficient for them to travel, first, southwards to the FAD and, then, north-

wards to Male which they had to reach in time if they were to obtain a good price for their catch.

A number of fishermenin Area?2 said that sufficient fish did not aggregate round the FAD. Some
felt that the FAD was too small to properly aggregate fish. A few other fishermen expressed
reluctance to fish at the FAD, aleging that some of their fellow-fishermen used a baitfish which
turned away tuna. The ‘Silverline’ baitfish that these fishermen used are unusually bony and appear

not to attract tuna

No reports of any conflicts in fishing a the FAD were received and no attempts made to damage
the FADs.

There was no change in the number of crew members for fishing at the FADs.

All craft-owners expressed willingness to contribute to installation, repair and maintenance of
FADs.

The mgority of fisherfolk perceived the FADs as belonging to MOFA, but a few felt that the FADs
were common property.



The survey showed that fisherfolk in both areas had been aware of the plans to instal FADs. The
majority had heard it on theradio, while the others had been informed by MOFA staff. Extension
material on the design, fabrication and deployment of FADs had been prepared in the loca
language and distributed among fisherfolk, with the am of improving their capability to fully
participate in the entire process.

5. MAJOR FI NDI NGS

@® The income of both craft-owners and crew members in six out of the eight islands surveyed
has increased since the two FADs were deployed, but the level of increase varies a lot from
one island to another.

@ FAD | has performed better than FAD 2. The poor performance of the latter, it has been
suggested, has been due to the use of ‘Silverline' as bait fish near the FAD. According to the
fishermen, this baitfish is unusually bony and tuna possibly find them indigestible.

@ Fishermen found that fishing at a FAD saved time and reduced fuel cost by as much as athird.

@& Tunafishermen are willing to contribute towards fabrication and deployment of FADs. The
number of individuals who have contributed financially to FAD installations is growing.

@ Only asmall percentage of the gain in household income, per annum, is required to fabricate
and instal a FAD.

@ The only limitation to the execution of the FAD programme in the Maldives is manpower.



Table 9. Assetsaccording to type of households

Householdssampled
(category)

Areal

Craft-owners— income from
fising and other  sources
Craft-owners— income from
fishing only

Crew — incomefrom fishing
and other sources

Crew — incomefrom fishing only
Nonfishing

Total

Area 2

Craft-owners  — income from
fishing  and other sources
Craft-owners  — income from
fishing  only

Crew — income from fishing
and other sources

Crew — incomefrom fishing only
Nonfishing

Total

(No) House Gene- Sewing Radio Tele-
rator machine vision
@ o ) %) (%)
15 100 40 100 133 73
7 100 14 100 171 43
38 100 5 60 92 34
21 100 0 38 76 24
13 100 8 100 192 54
94 100 1 70 115 4
19 100 10 95 9 16
16 100 6 62 % 6
51 100 4 35 100 4
33 100 24 24 103
4 100 - 50 50 -
123 100 1 46 98 5

Video

Table 10. Percentageof households with savings and in debt

(%)

40

43

15
14
38

2

16

% of HHs  Average % of

Households(HHs) sampled with amountof HHs
(category) savings savings in

No. (MRY) delt
Area 1*
Craft-owners ~ — income from fishing ~ and
other  sources 15 87 8045 13
Craft-owners ~ — income from fishing ~ only 1 86 12,876 14
Crew — income from fishing and other sources 38 53 7516 5
Crew — income from fishing ~ only 2 48 2840 5
Nonfishing 13 62 12,777 0
Total 94 61 6
Area 2%
Craft-owners ~ — income from fishing ~ and
other sources 19 53 11,985 5
Craft-owners ~ — income from fishing  only 16 ki 9400 0
Crew — income from fishing and other sources 51 39 1828 4
Crew — income from fishing  only 3 3 1463 3
Nonfishing 4 2 25,000 0
Total 123 38 3

= Avg. no. of members/household7; Avg. no. of members/household9
(13)

Bi-
cycle

(%)

3
57

15
14
38

24

Average
amount
of debt
(MRf)

5400
16,000

600

600

40,000

300
600



Fishing gTound

Keyodhoo

Pre-
depl oynent

Post-
deployment

Rakeedhoo

Pre-
depl oyment

At FAD

Away from
FAD

APPENDIX |

Catch rates and production before and after deployment of FADs

Nov- 91
Dec-91
Jan-92
Feb-92
Mar-92
Apr-92
May- 92
Jun-92
Jul-92
Aug-92
Sep-92
Cct-92

Nov- 92
Dec-92
Jan-93
Feb-93
Mar-93
Apr-93
May-93

Nov-91
Dec-91
Jan-92
Feb- 92
Mar-92
Apr-92
May- 92
Jun-92
Jul-92
Aug- 92
Sep-92
Oct-92

Nov- 92
Dec-92
Jan-93
Feb- 93
Mar-93
Apr-93
May-93

Nov-92
Dec-92

Jan-93
Feb-93
Mar-93
Apr-93
May-93

Sample Sample

trips

50
25
39
50
49
25
36
64
14
26
24
47

17
31

71
34

46
52
40
23
76
58
51
65
45
47

2
3
32

catch

Sample
catch rate

(number) (number)

8632
4418
15489
10005
8343
4404
7129
10944
3974
11564
9523
10379

7644
3193
10492
1116
12461
8528

650
6747
10771
9739
2208
13951
8901
4502
15045
8951
6459

6254
5832
5034

6954
8011

1206

172.64
176,72
397.15
200.10
170.27
176, 16
198.03
171.00
283. 86
44477
396.79
220.83

449.65
456. 14
338.45
223.20
17551
250. 82

130.00
146.67
207.13
243.48
96.00
183.57
153. 47
88.27
231.46
198.91
137.43

24,27
188.13
157.31

151.17
195.39

69.00
241.20

Sample

calch  catch rate

(kg)

16256

7892
34128
21626
18188

9419
16645
30730

7524
21419
19143
22995

15483

Sample

(kg)

325.11
315.66
875.07
432.52
37118
376.78
462. 36
480. 16
537.46
823.82
797.64
489. 26

910. 76

7201 1028. 69

24218
2261
27074
10740

1453
14812
23783
20974

4945
31312
25661
11415
25426
17634
12621

14631
14253
10482

13879
15399
131
2225

(15)

781.23
452.12
38133
315.88

290. 65
321.99
457.37
524. 36
214.99
412.00
442,43
223.82
391.17
391.87
268.54

665. 06
459,76
32755

301.72
375.59
130.90
445,02

Produc-
lion

(number)

18127
12017
32169
27814
27072
24310
22713
17271
17315
32913
37695
18108

44515
38316
24030
17410
27730
28594

4290
9680
11185
12661
4032
14502
9054
8739
20600
10144
7009

19899
713
9596

8163
13677
2829
14713

Produc- Number

lion
(ka)

34137
21465
70880
60120
59018
51995
53172
48496
32785
60963
75776
40120

90165
86410
55467
35265
60249
36010

9591
21251
24698
27267

9030
32548
26103
22159
34814
19986
13696

46554
18850
19981

16293
26291

5367
27146

of

dhoni s

N 4 o> 4 —y O o N oo~~~

S~ © — o o

ol o o ool ol o U1l O O

o N ol on

Tota
trips

105
68
81

139

159

138

115

101
61
74
95
82

99

71
8
158
114

3
66
54
52
42
79
59
9
89

51

70
1
61

70
41
61

Trips
dhoni

15
10
12
17
2
17
19
14

12
14
12

i
14
10
10
23
19

1
1

16
10
i
15
10
10

"
10
1

1
14
10
12



Appendix | (contd.)

Sample Sample  Sample Sample
Fishing ground trips  catch catch rate  catch
(number) (number)  (kg)

Madifushi
Nov-91 15 757 50.47 1497
Dec-91 21 3943 187.76 8558
Jan-92 12 4469 372.42 9878
Pre- Feb-92 6 1003 167.17 2180
depl oyment Mar-92 4 373 93.25 757
Apr-92 16 1386  86.63 2965
May-92 38 4668 12284 12084
Jun-92 16 5559 347.44 11526
Jul-92 24 4962 206.75 11744
Aug-92 20 2275 113.75 5047
Sep-92 13 3146 242.00 3058
Cet-92 17 1140 67.06 2161

Nov- 92 - : : -
Dec- 92 8 1172 146.50 2506
Jan-93 2 233 116.50 447
A FAD Feb- 93 1 701 100.14 1447
Mar - 93 . : - :
Apr-93
May- 93

Nov-92 28 5854 209.07 11771
Dec- 92 172290 327.14 5348
Avay from Jan- 93 4 136 34.00 292
FAD Feb-93 9 2006 222.89 4334
Mr-93 18 1194  66.33 2381
Apr-93 5 492 98.40 1008

May- 93
Dhi ggaru
Nov-91 46 10659 231.72 23213
Dec-91 32 11987 374.59 26616
Jan-92 36 10026 278.50 22272
Pre- Feb- 92 . ; ; .
depl oyment Mar - 92
Apri-92 . ; i }
May-92 91 18168 199.65 41633
Jun-92 75 11464 152.85 29192
Jul-92 64 11054 172.72 23415
Aug-92 148 43667 295.05 58744
Sep-92 160 55356 345.98 66953
Cct-92 80 15017 187.71 28814
Nov- 92 - - - -
At FAD Dec- 92 4 1278 319.50 2844
Jan-93 31 5523 178.16 12923
Feb- 93 - . : .
Mar - 93
Apr-93
May- 93
Away from  Nov-92 130 22092 169.94 45456
FAD Dec-92 94 26672 283.74 56485
Jan-93 47 6771 14406 15492
Feb- 93 - ; ; .
Mar-93
Apr-93

May-93

Sample

catch rate

(kg)

99.81
407. 50
823.16
363.28
189.20
185.31
318.01
720.37
489.33
252.35
235.20
127.09

3.2
223.65

206. 66

420. 40
764. 06

73.03
481.51
132.30
201. 64

504. 63
831.76
618. 67

457.51
389.23
365. 86
396. 92
418. 46
360. 18

710,95
116,88

349. 66
600. 90
329. 62

-E 7 7 7 (i6)

Produc-

tion

(number)

1161
2816
4841
3343
373
1559
4791
6254
5996
2616
3388
1207

2930
932

1803

6481
6543

212
4012
1526
1378

36843
33713
27850

41527
12687
13127
54289
55702
27218

44730
15678

27360
39724
12678

Produc-
tion
(k)

2296
6113
10701
7266
757
3336
12402
12967
14190
5804
3293
2288

6264
1789

3720

13032
15281
584
8667
3043
2823

80236
74859
61867

95162
32306
27805
73034
67372
52226

99533
36685

56296
84126
29006

Number  Total
of trips
dhonis

2 23
2 15
2 13
2 20
2 4
2 18
2 39
2 18
2 29
2 23
2 14
2 18
2 20
2 8
2 18
2 3l
2 20
2 8
2 18
2 23
2 14
1 159
12 90
12 100
12 208
12 83
12 76
12 184
12 161
12 145
1 140
1 88
12 161
1 140
11 88

Trips
dhoni

—
o B~

16
16

12

13
13



Appendix | (contd.)

Sample Sample Sample Sample Sample  Produc-  Produc- Number Total  Trips
Fishing ground trips  catch catch rate catch catchrate tion tion of  trips  dhoni
(number) (number)  (kg) (k)  (number)  (kg)  dhonis

Maduvvar ee
Nov- 91 5 1282 256.40 2692 538.44 31794 66767 10 124 12
Dec-91 26 5597 215.27 11992 461.24 23680 50736 10 110 1
Jan-92 61 10315 16910 21587 353.89 17079 35742 10 101 10
Pre- Feb-92 144 24036 16692 51688 358.94 25538 54918 10 153 15
depl oynent Mar-92 160 30055 187.84 62224 388.90 32121 66501 10 171 17
Apr-92 111 15806 142.40 34597 311.68 165.18 36155 10 116 12
May-92 163 25378 15569 61891 379.70 26156 63789 10 168 17
Jun-92 59 8049 13642 20219 342,70 12415 31186 10 91 9
Jul-92 111 17786 160.23 39907 359.52 17466 39188 10 109 1
Aug-92 128 31588 246.78 37677 29435 30601 36499 10 124 12
Sep-92 135 38124 28240 45951 34038 39818 47993 10 141 14
Oct-92 110 15475 140.68 29176 265.24 17445 32889 10 124 12

Nov-92 121 21891 180.92 45164 373.26 25690 53002 10 142 14
Dec-92 85 22940 269.88 48300 568.24 27258 57392 10 101 10
Jan-93 29 5147 17748 11774 40599 12246 28013 8 69 9
Feb-93 39 8042 20621 17073 437.76 19383 41150 9 % 10

At FAD Mar-93 37 6155 16635 11842 320.04 24121 46406 10 145 15
Apr-93 12 2099 17492 4408 36733 20465 42977 10 117 i)
May-93 - - - - ; ; ; : . .

Nov- 92 3 322 107.33 654 218.07 15241 30965 10 142 14
Dec:92 8 1339 16738 2784 347.99 16905 35147 10 101 10
Jan-93 1 337 337.00 708 707.70 23253 48831 8 69 9
Away from Feb-93

FAD Ma-03 17 2506 14741 5141 30242 21375 43851 10 145 15
Apr-93 - - - - ; ; ; : : .
May-93

Qi hi

Nov-91 93 13834 148.75 24245 260.70 21123 37020 9 142 16
Dec-91 139 18937 136.24 37063 266,64 21526 42129 10 158 16
Jan-92 88 11228 127.59 20183 229.35 18118 32568 10 142 14
Pre- Feb-92 60 7168 119.47 14587 243.12 16009 32578 134 15
deployment  Mar-92 88 10635 12085 25745 29255 20061 48564 8 166 21
Apr-92 - - - - - - - - - -

May-92

[¥=)

Jun-92
Jul-92
No data Aug-92
Sep-92
Oct-92
Nov- 92 - - - - ; ; ; : . .
Dec-92 32 6277 196.16 14870 464.69 26677 63198 § 136 17
Jan-93 83 18191 219.17 56843 684.85 40985 128068 10 187 19
At FAD Feb-93 79 11326 143.37 47079 595.94 23942 99521 10 167 17
Mar-93 134 17744 132.42 44781 33419 26748 67506 10 202 20
Apr-93 2 475 237.50 450 225.00 47975 45450 10 202 20
May-93 - - . - ; ; ; : . .

Dec-92 19 1296 6821 1902 10010 9277 13614 8 136 17
Jan-93 40 4357 10893 6405 160.13 20369 29943 10 187 19
Anay from Feb-93 25 3934 157.36 9966 398.64 26279 66573 10 167 1
FAD Mar-93 31 4176 13471 9628 31059 27211 62740 10 202 20
Apr-93 126 16806 133.38 25240 200.32 26943 40464 10 202 20
May-93 100 10455 10455 157.80 157.80 17355 26194 11 166 15



APPENDIX 11

Length-frequency distribution of Skipjack tuna and Yelowfin tuna
near FAD and away from FAD, in Areas 1 and 2

AREA 1
Skipjack tuna

At FAD
Away from FAD

cm.
30 —

Dec, "92
(=]
1

A aJ4d 4548 dAT-48 40-80 51-82 E3.54 S55-58

B e e e
odd 4545 AT-28 4550 51- :54 5556 57-58 55-B0 G162

334 336 3T-38 ZS-40 41-42 -66 ET-6E 6870 Ti-TR

N = B2

1 t + + J
33-34 E5.55 5758 S0 & 568 ET-88 &7 M-T2

N = 302

Mar. "93
[=]
]

ANdF AF4d a5-ed 55.56 ST.E8 5080 61.43 E3.84 85 m n-rz2

N = 162

*N = Numbar of fish measured for length-frequency
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APPENDIX |1 (continued)

AREA 1
Skipjack tuna

At FAD
Away from FAD

N* =0
1 cm.
a- L e .
t t t t 1 i —_
kK] ET.5R KRE0 8182 E3Ad G546 E8 BRT0 TiT2
I N
5 =29
Z
20
30
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20—
20 N = 37
10
(]
o
% 0 b ; r— 4
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20—
cim.
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20
10
Z
'k —
f:} -48 AT-48 2050 6152 53-Ba S5-55 5734 B7-88 &-T0 Ti-T2
10—
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20

*N = Number of fish measured for length-frequency
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APPENDIX Il (continued)

Dec, "2

‘83

Jan.

Feb. "83

93

Mar,

20

20

40

0

20

AREA 1 — At FAD

Yellowfin tuna ———  Away from FAD
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APPENDIX Il (continued)

Skipjack tuna At FAD
Away from FAD
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(continued)
At FAD

APPENDIX I

AREA 2
Yellowfin tuna

N* = 388
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APPENDIX I11
Cost and earnings analysis of fishing before and after deployment of FADs

Fishing ground Avg.  Avg.  Tota Earningsfrom *Gross.  Total Net earnings (Rf.)
tripg  no.  boats total  net earn-
boat  crew Processed Male CV  Tota  Rff inggboat Owner kipper Asst.  Chum  Crew
mkt Rf boat Rf ip.
A B C D E F G H | J K L M N
Keyodhoo
Nov-91 15 8 T 38012 6906 0 44918 13476 7301 1577 464 464 464 464
Dec-91 10 7 119847 0 0 847 7712 4710 282 318 38 318 318
Pre- Jan-92 1 7 7104424 0 0 104424 30983 27407 11631 1912 1912 1912 1912
deploynent  Feb-92 1 1 § 54604 36155 0 90760 31539 24410 10132 1641 1641 1641 1641
Mar- 92 23 9 7 1849 275020 0 276870 128345 116926 56390 6601 6601 6601 6601
Apr-92 1 9 § - 180 208870 0 209050 144245 137374 66614 8038 8038 8038 8038
May- 92 19 § 6 38796 50704 0 89500 47650 39968 17911 2480 2480 2480 2480
June-92 14 8 793991 0 0 93991 21190 16731 6293 1099 1099 1099 1099
Jul-92 9 9 723025 0 0 23025 14332 11639 3746 675 675 675 675
Aug- 92 12 9 6 65543 0 0 65543 31091 27280 11567 1581 1581 1581 1581
Sep-92 14 9 7 58578 0 0 58578 33125 28931 12393 1677 1677 1677 1677
Oct-92 12 8 7 70366 0 0 70366 17538 13918 4886 838 838 838 838
Post - Nov- 92 1 9 24 47340 0 0 47340 45947 40849 18351 2269 2269 2269 2269
depl oynent  Dec- 92 l 9 35 22034 0 0 22034 44069 39743 17798 2208 2208 2208 2208
Jan-93 10 9 31 74108 0 0 74108 24247 21113 8484 1228 1228 1228 1228
Feb- 93 2 8 .25 697 0 0 6917 13489 10476 3165 629 629 629 629
Ma-93 18 9 39 8430 504847 0 513277 163175 156200 76027 8720 8720 8720 8720
Apr-93 13 9 26 14439 160011 0 174450 97487 91616 43735 5344 5344 5344 5344
Mhy-93 i . , . . . , . . .
G=D+E
Fixed cogt per boat: (P) 100% @ 2073 Rfimth deducted from owner's share. | =H_ variable Cost (V.C. = 309xA + 220xdays to Matg)
Variable cost (fuel) per boat: (Q) 309 Rfday/boat. For travelling to Male; extra 220 Rfiday.  J =(IIR) — P
Share system: (R) Gross earnings divided into two shases, K,LLM,N= (I/R)/B  (Note: Discrepancies caused by
(S) one share to owner, other share divided equally among crew, procedures in computerisat.ion)

*This column was obtained by taking the catch rate (kgltrip) for each species, each month and multiplying these by the average numbers of trips by each hoat during
that month, to obtain the average total catch of species per boat during that entire month (see Appendix I for these values). The catches of each species thus obtained
were then multlplled by the price of each species for that month and according to the mode of disposal (Maid market, collector vessels, purchase and selling of
processed fish — smoked or smoked and dried — on the respective islands).

Rakeedhoo
Nov-91 . . : . : : . . : . . :
Dec-91 6 7 6 365 0 0 3655 4021 %21 -812 1% 194 194 19
Jan-92 1 1 6 45162 0 0 45162 10800 7801 1828 529 529 529 529
Feb-92 1 8 5 72287 0 0 72287 15013 12069 3962 771 7 it 771
Mar-92 9 8 6 63883 0 0 63883 13841 11479 3666 7 T 117 7

Pre- Apr-92 8 8 5 15061 0 0 15061 5501 3211 -468 202 202 202 202

deployment  May-92 16 8 5 95722 0 0 95722 19900 15593 5723 957 %7 957 957
Jun-92 10 8 6 78416 0 0 78416 13295 10614 324 642 642 642 642
92w 8 6 34824 0 0 34824 11267 6769 131 415 415 415 415
Aug®2 15 8 6 77473 0 0 77473 17680 13636 4745 879 879 879 819
Sep-92 10 7 5 53804 0 0 53804 1219 9415 2635 662 662 662 662
Oct-92 10 7 5 38223 0 0 38223 8295 5515 684 387 387 37T 387
Nov-92 . . . . . . . . . . . . )
Dec-92 1 § 5 44694 0 0 44694 28442 26153 11003 1699 1699 1699 1699

Jan-93 10 7 4 43436 0 0 43436 14362 12686 4270 923 923 923 923
At FAD Feb-93 12 7 5 31064 0 0 31064 11843 9849 2851 709 709 709 709

Mar- 93
Apr-93 - - - . - . - -
May-93 - - - - - - - - - - - - -
Nov- 92 1 § 5 33284 0 0 33284 7814 4870 362 316 316 316 316
Dec- 92 14 8 5 35398 0 0 35398 12087 8271 2062 537 537 537 537
Away from  Jan-93 10 7 4 376 0 0 316 3849 1055  -1546 7 7 7 77
FAD Feb-93 12 7 5 6330 0 0 6330 15444 12119 3986 878 878 878 878
Nar - 93 - - - - - -
Apr-93
May- 93
Fixed cost per boat: 100% @ 2073 Rf/mth deducted from owner's share.
Variable cogt (fuel) per boat: 2726 Rfiday/boat: one-third deducted for ‘At FAD' fishing.
Share system: Gross eamings divided into two shares, one share to owner, other share divided equally among crew.
(23)



Appendix I11 (contd.)

Fishing ground

Madi f ushi
Nov-91
Dec-91
Jan-92
Pre- Feb-92
depl oyment  Mar-92
Apr-92
May-92
Jun-92
Jul-92
Aug-92
Sep-92
Oct-92

Nov-92
Dec-92
Jan-93
At FAD Feb-93
Mar-93
Apr-93
May-93

Nov-92
Dec-92
Away from  Jan-93
FAD Feb-93
Mar-93
Apr-93
May- 93
Fixed cost per boat:

Avg.
trips!
boat

s

[N Y —
G0 O 0 ro S~y oo

o B

16
10

4
9
2
7

Variable cost (fuel) per boat:

Share system:

Dhiggaru
Nov-91
Dec-91
Jan-92
Pre- Feb-92
deployment  Mar-92
Apr-92
May-92
Jun-92
Jul-92
Aug-92
Sep-92
Oct-92

Nov-92

Dec-92

Jan-93

a FAD Feb-93
Mar-93

Apr-93

May-93

away from  Nov-92
FAD Dec-92
Jan-93
Feb-93
Mar-93
Ar-93
May- 93
Fixed cost per boat:

14

(o=}

13
13

Variable cost (fuel) per boat:

Share system:

Avg.

no.
crew

o © D (©P©O© VWS >

o —

~ — © — ©©

Total
boats

2
2
2
2
2
2

Earnings from

Processed  Male

3m
21436
29852
6558
2260
9073
36978
35254
35912
15444
9344
6604

6314
1084
139

29651
13448
882
13074
7149
3085

mkt.

—o O OO OO OO OO O ©

co oco oo

cv

OO0 oo oo ocoOo ©

oo

0
0
0
0
0
0

29651
13448
812
13074
7149
3085

100% @2073 Rf/rnth deducted from owner's share.
245.3 Rflday/hoat; one-third deducted for ‘At FAD' fishing.
Gross earnings divided into two shares, one share to owner, other share

% to Skipper; 3% to Ass! Skipper; 2% to Chummer.

10
10

—_ =
[=R=1

© O OO

. o ©

100% @ 2073 Rf/mth deducted from owner's share.

BRE

SRR R,

i
1

12
I
il

58497
67042
59984

127398
89273
71650

179714

204787
88171

8702
30501

114409
142285
47237

oo

CO OO0 OO

0
0
6475

SO OO0 OO

. O O

L oo o

58497
67042
66459

127398
89273
71650

179714

204787
88171

8702
39501

114409
142285
47237

*Gross:
total
R/
boat

2891
7656
16170
10931
1130
5104
18976
19830
21697
8880
5032
34%

7803
2168
565

16414
19212
882
13074
4567
4319

18381
15713
15384

24266
8233
7090

18619

17172

13318

27688
10194

11808
19265
8040

2453 Rflday/boat: one-third deducted for ‘At FAD fishing.
Gross eamings divided into two shares, one share to owner, other share divided equal [y among crew from owner’s share,

4% to Skipper; 3% to Asot Skipper; 2%to Chummer.

(24)

Total
net earn-
ingg/boat

Rf

70
5816
14575
8478
640
2896
14192
17623
18140
6059
3314
1288

6421
1579
1307

12612
16759

-99
10866
1746
2602

14836
13873
13340

20014
6536
5537

14858

1388!

10354

25815
9016

8516
16143
6078

Net earnings (Rf)

Owner

-2041
573
4559
1784
-1782
-755
4385
5945
6181
684
-565
-1487

849
1354
104

3665
5552
-2118
2871
-1278
-819

Skipper

412
1202
625
62
224
1033
139
1430
500
310
110

537
15
363

941
1402
912
162
238

Assl.
ip.

1130
583
59
210
962
1311
1339
470
293
103

505
144
3

878
1318
-9
858
153
225

Chum

1057
541

196
89!
1223
1248
439
217

m
13
320

815
1234
-9
804
144
212

Crew

296
a1
456
49
167
749
1047
1067
379
244

409
)
il

689
1066
-8
695
127
186

divided equally among crew from owner's share;

4677
4239
3997

7034
901
446

4687

4243

2638

%73
2029

1802
5212
692

1103
958
964

1443
163

405
1097
1033

759

1950
667

656
1220
450

1029
888
897

1343
430
377

1022
963
707

181
622

614
1139
419

955
819
830

1243
398
350
948
894
655

169
577

5711
1058
389

806
680
697

1042
332
294
800
755
552

1434
487

486
897
328



Appendix HI (contcL)

Fishing ground Avg. Avg- Total Earningsfrom ‘Cross.  Total Net earnings (Rf)
tripsd no.  bouts total  net earn-
boat crew Processed Male CV  Total Rf/  inggboat Owner Skipper Ass.  Chum  Crew
mkt. Rf boat Rf Sip.
Maduvvar ee

Nov-91 12 8 10 6784 0 0 6784 16825 13783 4198 1137 1068 999 861
Dec-91 1 § 10 30158 0 0 30158 12759 10061 2505 841 791 741 640
Jan-92 10 § 10 6527 0 0 6567 10807 829 1717 665 624 582 499
Pre- Feb®2 B § 10 136184 0 0 13184 13084 1031 282 8 714 723 6A
depl oyment ~ Mar-92 17 8 10 167117 0 0 167117 15702 11507 3163 933 876 818 703
Apr-92 v 8 10 94758 0 0 94758 8794 5948 633 485 455 426 366
May-92 17 § 10 170238 2168 0 172406 18103 13762 4189 1100 103! 962 824
Jun-92 9 § 10 61305 00 61305 945 7223 1214 513 537 501 429
Jul-92 il 1 10 117525 0 0 117525 11972 9298 2158 808 76! 715 622
Aug-92 12 § 10 111490 0 0 111490 10972 7930 1535 659 620 580 501
Sep-92 “ 1 10 129743 0 0 129743 14292 10833 2856 957 902 848 740
Oct-92 12 7 10 89652 0 0 8%52 10106 7064 1141 616 581 546 475
Nov-92 14 8 10 113782 0 0 113782 13353 11319 3077 938 881 824 711
Dec-92 10 7 10 121664 0 0 121664 14456 13010 3847 1133 1068 1003 873
Jan-93 9 8 8 36028 0 0 36028 10715 9480 2240 782 13 687 592
Feb- 93 10 9 9 52199 0 0 52199 13979 12484 3607 955 893 830 705
A FAD Mar- 93 1 10 10 3623 0 0 36235 14200 12124 3443 8714 813 753 63l
Apr-93 12 9 10 13488 0 0 13488 13151 11476 3148 905 847 790 675
My-93 , , S : S S

Nov- 92 1 8 10 1638 0 0 1638 7752 4268 <131 34 332 31 268

Dec- 92 10 7014 7014 8856 6378 829 556 54 492 428

Jan-93 9 8 8 2166 0 0 2166 11678 16562 5463 1366 1284 1201 1035
Away from  Feb-93 . ;

-~
—
=
o
o

FAD Mar-93 15 10 10 156% 0 0 15694 1338 9829 2399 709 659 610 512
Apr-93 - - . . . . - . . . . . -1
May-93
Fixed cost per hoat: 100% @ 2073 Rf/nth deducted from owner's share.
Variable cost (fuel) per boat: 2453 Rflday/boat; for sdleto Male market add extra 220 Rf; one-third deducled for ‘At FAD' fishing.
Share system: Gross earnings di vi ded into Iwo shares, one share to owner, other sharedivided egually among crew from owner's
share, 4%to Skipper, 3%to Asst Skipper, 2%to Chummer,
Guihi
Nov-91 16 7 9 4049 177645 0 181694 23307 20972 6413 2415 1915 1915 1415
Dec-91 16 7 10 31445 174572 0 206017 16608 14269 3062 1956 1456 1456 956
Jan-92 1 8 10 10326 101616 0 111942 12516 10415 1134 1640 1140 1140 640
Pre- Feb-92 15 8 9 5646 32684 0 38329 8180 656 -785 1411 911 9l 411
deployment Mar-92 21 8 8 7697 222660 0 230357 3983 36762 14308 3385 2885 2885 2385
Apr-92 - - . - - - - - . - -
May-92 -
Jun-92
Jul-92
No data Aug-92 . . . : S : : . : : . :
Sep-92 - - - - - - - - - - - - -
Oct-92 - - - - - - - - - - - - -
Nov-92 - - - . - . - - - . - - -
Dec- 92 1 § § 3379 164782 0 163161 89336 87826 39840 6250 5750 5750 5250
Jan-93 19 8 10 20982 564470 0 585452 131903 130242 61048 9524 9024 9024 8524
A FAD Feb-93 i § 10 12964 824153 0 837117 176960 175477 83666 12211 1711 11711 1121
Nar- 93 20 § 10 964! 1069531 01079173 162681 160887 76371 10912 10412 10412 9912
Ar-93 20 9 N0 129 6330 0 6459 65238 63445 27649 4660 4160 4160 3660
May- 93 - . : S . . . . : . . -
Dec- 92 1 § 8 388 33456 0 33845 30282 27766 9810 2660 2160 2160 1660
Jan-93 19 8 10 1995 121440 0 123435 57706 54938 23396 4595 4095 4095 3595
Away from  Feb-93 i 8 10 2605 368082 0 370687 247619 245147 118501 16662 16162 16162 15662
FAD Mar-93 20 8 10 2000 194654 0 196654 128142 125153 58503 8711 8211 8211 Tl
Apr-93 20 9 10 7048 435451 0 442499 70940 67950 29902 4920 4420 4420 3920
May-93 IS 9 1 8544 240755 0 249300 37622 35388 1362 3042 2542 2542 2042
Fixed cost per boat: 100% @ 2073 Rfimth deducted from owner's share.
Variable cost (fuel) per boat: 148 Rf/day/boat: one-third deducted for ‘At FAD' fishing.
Share system: Gross earnings divided into two shares, one share to owner, other share divided equally among crew from owner's share.

1000 Rf to Skipper, 500 Rf to Asst Skipper, 500 Rf to Chummer



APPENDIX 1V

Income of fishing households before and after deployment of FADs

GULHI

Occupation

HHs

Income
pre-FAD

Boat-owner households (HHs): Income from fishing and other sources

| Boat-owner + | Govt. service
| Boat-owner + 1 crew + | Govt. service
| Boat-owner + 1 shop + | midwife
| Boat-owner + 1 crew + | guest shop +
| resort+ | sewing
| Boat-owner + 3 crew + 2 Govt. sservice + 1 resort

Boat-owner HHs: Income from fishing

| Boat-owner
| Boat-owner + 4 crew

Crew: Income from fishing and other sources

1 crew + | other
| crew + 1 Govt. service
| crew + 1 Mae
2 crew + 1 other
4 crew + | Govt. service

4 crew + | carpenter + 2 other

3 crew + | shopkeeper + | other
5 crew + | salor

Crew HHs: Income from fishing

| Crew
2 Crew

2
1
1

—

|

(o]

[¥=)

w o

o

(26)

11,202
6,887.00
7,826.00

9,787.00
11,348.00

Avg. 7,841.00

4,826.00
5,987.40

Avg. 5407

3,402
2,051.00
2,451.00
2,903.00
6,407.00
7,108.00
7,355.00

10,758.00

Avg. 4,715.00

8,711
8,711

Avg.  1,935,00

Income post-FAD

Fishing atFishing away

FAD from FAD

1,21,428.00
68,425.00
60,714.00

69,225.00
85,047.00

67,473.00

57,714.00
88, 558.00

73,136.00

15,922
8,311.00
8,711.00

15,672.00
31,444.00
32,144.00
26,133.00
42,055.00

20,043.00

46,266
46,266

10,281.00

90,576
51,053.00
10,711.00

51,853.00
63,783.00

44,662.00

42,288.00
65, 348.00

53,818.00

12,030
6,365.00
6,765.00

11,780.00
23,666.00
24,360.00
20,295.00
32,325.00

15,286.00

34,590
34,590

7,687



Appendix IV (contd.)
GURAIDHOO

Occupation

Income
HHs pre-FAD

Boat-owner HHs: Earning income from fishing and other sources

| Boat-owner+ 1 guest shop
| Boat-owner+ | crew + 1 guestshop

| Boat-owner+ 1 crew + | guestshop+ | Govt. service

| Boat-owner+ 2 crew + | guestshop

Boat-owner HHs: Income from fishing

| Boat-owner+ | crew
1 Boat-owner+ 2 crew

Crew fills: Income from fishing and other sources

—

crew + | agri.

crew + | Govt. service

crew + | Govt. service+ sewing

crew + | carpenter

crew + | resort

crew + L guest shop

| crew+ | resort+ | guestshop

| crew + | resort+ | guestshop+ | mason
2 crew + | hotd+ | resot

2 crew + 1 guestshop
3
2

crew + | agri.
crew + | carpenter | guestshop

2 crew + | mason+ | guestshop+ 2 Male

Crew HHs: Income from fishing

| crew

42,441.00
17,40700
18,007.00
20,667.00

— s D

6  Avg. 16,420.00

! 14,407.00
I 17,667.00

2 Avg. 16,037.00

! 3,410.00
2 7,720.00
! 4,260.00
! 4,260.00
2 8,520.00
! 6,260.00

! 7,260.00
! 8,260.00
! 8,520.0

\ 9,520.00
! 10,482.00
! 10,520.00
! 12,520.00

15 Avg. 6767.00

6 19,560

6 Avg.  3,260.00

27

Income
post-FAD

16,000.00

21,000.00

21,600.00
26,000.00

14,100

17,000.00
21,000.00

19,000.00

5,150.00
11,200.00
6,000.00
6,000.00
12,000.00
8,000.00
9,000.00
10,000.00
12,000.00
13,000.00
15,700.00
14,000.00
16,000.00

9,203.00

30,000

5,000.00



Appendix IV (contd)
KEYODHOO

Occupation

Boat-owner HHs: Income from fishing and other sources

| Boat-owner + carpenter
1 Boat-owner + | mason

Boat-owner HHs: Income from fishing

1 Boat-owner + | crew
| Boat-owner

Crew HHs: Income from fishingand other sources

crew + 1 other
| crew + | Govt. service

I crew + | tourism + | midwife

| crew + I tourism + | sewing and embroidery + | other
| crew + 1 tourism + | Govt. service

| crew + | sailor

2 crew + | other

2 crew + 1 Govt. service

| crew + | tourism + I business

| crew + 2 tourism+ | Govt. service

2 crew + | tourism

Crew HHs: Income from fishing

1 crew
4 crew

(28)

HHs

Income
pre-FAD

17,451.00
17,451.00

Avg.  17,451.00

104,236
33,902

Mg 23,023

4,377.00
5,654.00
3,577.00
4,277.00
8,554.00
4,277.00
14,412.00
10,308.00
5,277.00
5,277.00
13,108.00

Avg. 4,394

18,216.00
9,108.00

Avg.  3036.00

Income post-FAD
Fishing away
from FAD

28,426.00
28,426.00

28, 426.00

125,307
55,852

30,192

6,998.00
7,898.00
4,699.00
5,399.00
10,798.00
5,399.00
21,144.00
14,796.00
6,399.00
6,399.00
17,596.00

5,971.00

27,192.00
13,596.00

4,532.00



Appendix IV (contd.)
RAKEEDHOO

Occupation

Boat-owner ills: Income from fishing and other sources

| Boat-owner + | Govt. service + 1 other
| Boat-owner + 4 crews + 2 govt. service

Boat-owner HHs: Income from fishing

| Boat-owner
| Boat-owner + | crew
| Boat-owner + 2 crew

Crew: Income from fishing and other sources

| crew + | Govt. service

| crew + | tourism

2 crew + | Govt. service

| crew + | Govt. service + | midwife
2 crew + 2 Govt. service

2 crew + | tourism

2 crew + | tourism

| crew + 2 Govt. service

| crew + | tourism + | Govt. service

Crew: Income from fishing

1 crew
2 crew

HHs

e s e s s s

©

4

Avg.

Avg.

Avg.

Avg.

Income
pre-FAD

9,927.00
5,937.00

3,966.00

2,409.00
2,966.00
3,563.00

2,979.00

1,277.00
1,577.00
1,655.00
1,827.00
2,155.00
2,155.00
2,555.00
2,577.00
3,027.00

2,089.00

1,154.00
2,308.00

865. 00

Income post-FAD

Fishing at
FAD

20,823.00
11,781.00

8,151.00

6,041.00
7,151.00
8,261.00

7,151.00

1,810.00
2,110.00
2,720.00
2,360.00
3,220.00
3,220.00
3,320.00
3,110.00
3,560.00

2,825.00

2,220.00
4440.00

1,665.00

Fishing away
from FAD

6,348.00
4,316.00

2,666.00

1,216.00
1,660.00
2,116.00

1,664.00

1,150.00
1,450.00
1,400.00
1,700. 00
1,900.00
1,900.00
2,000.00
2,450.00
2,900.00

1,872.00

900.00
1800.00

675.00



Appendix IV (contd.)

DHIGGARU
Income post-FAD
Income
Occupation HHs pre-FAD Fishing at  Fishing away
FAD from FAD
Boat-owner HHs: Income from fishing and other sources
| Boat-owner + | crew + | Govt. service 2 9,626.00 14,622.00 7,316.00
| Boat-owner + | crew + | Male | 5,313.00 7,811.00 4,158.00
| Boat-owner + 1 crew + | Govt. service + 1 5,313.00 7,811.00 4,158.00
| Mde
| Boat-owner + | crew + 3 Govt. service \ 6,113.00 8,611.00 4,958.00
| Boat-owner + 2 crew + | Govt. service +
3 Mde 1 8,625.00 9,421.00 5,378.00
| Boat-owner + | crew + 4 Govt. service 1 9,313.00 11,811.00 8,158.00
7 Avg. 6,329.00 8,584.00 4,875.00
Boat-owner HHs: Income from fishing
| Boat-owner 4,313.0 6,811.00 3,150. 000

1 Avg. 4313.0 6,811.00 3,150. 000

Crew HHs: Income from fishing and other sources

1 crew + 1 sewing and embroidery | 762.00 1,060.00 670.00
| crew + | mason 1 1,262.00 1,560.00 1,232.00
2 crew + I mason 1 1,524.00 2,120.00 1,340.00
| crew + | hotel ! 1,562.00 1,860.00 1,470.00
| crew + | tourism ! 1,662.00 1,960.00 1,570.00
| crew + 2 Govt. service ! 2,162.00 2,460. 00 2,070.00
| crew + 2 tourism ! 2,662.00 2,960. 00 2,570.00
3 crew + | tourism | 2,686.00 3,580.00 2,410.00
3 crew + | hotel ! 2,786.00 3,680.00 2,510.00
| crew + 1 hotel + | midwife + | carpenter | 3,062.00 3,360.00 2,970.00
2 crew + | tourism + | hotel ! 3,124.00 3,720.00 2,940.00
3 crew + | mason + | Mae ! 4,386.00 5,280.00 4,110.00
12 Avg. 2,303.00 2,800.00 2,155.00

Crew: Income from fishing
| crew 5 3310.00 4,800.00 2,850.00
3 crew 2 3970.00 5,760.00 3,420.00
7 Avg. 1,040.00 1,508.00 895. 00



Appendix IV (contd.)
MADUVVAREE

Income post-FAD
Income
Occupation HHs pre-FAD Fishing at  Fishing away
FAD from FAD

Boat-owner HHs: Income from fishing and other sources

| Boat-owner + | other

| Boat-owner + | crew + | Mae

| Boat-owner + | crew + | other

| Boat-owner + 1 crew + | other

1 Boat-owner + 2 crew + | business + 2 Govt. service

3,324.00 4,227.00 3,140.00
3,930.00 4,834.00 3,700.00
3,930.00 4,924.00 3,700.00
4,536.00 5,441.00 4,260.00
7,386.00 8,471.00 7,110.00

5 Avg. 4,621.00 5,579.00 4,382.00
Boat-owner HHs: Income from fishing

| Boat-owner

| Boat-owner + | crew
| Boat-owner + 2 crew
| Boat-owner + 3 crew

2,324.00 3,221.00 2,140.00
2,930.00 3,924.00 2,700.00
3,536.00 4,621.00 3,260.00
4,142.00 5,316.00 3,880.00

4 Avg. 323300 4,272.00 2,995
Crew HHSs: Income from fishing and other sources
! crew 1 mason 656.00 747.00 616.00
! crew + | other 786.00 877.00 740.00

1 crew + 1 other 1,156.00 1,247.00 1,110.00
2crew + | Govt. service 3,826.00 4,188.00 3,640.00
| crew + | Govt. service + | other 4,162.00 4,344.00 4,070. 00

3 crew + | Govt. service | 3,420.00 3,691. 00 3,280.00

[ CR RN

§ Avg. 1,751.00 1,887.00 1,682.00

Crew HHs: Income from fishing

1 crew 3 1,818.00 2,091.00 1,680.00
2 crew 6 7,278.00 8,364.00 6,720.00
3 crew \ 1,820.00 2,091.00 1,680.00
5 crew 1 3,033.00 3,455.00 2,800.00

11 Avg. 1,268.00 1,454.00 1,170. 00



Appendix IV (contd.)
MADIFUSHI

Income post-FAD

Income
Occupation HHs pre-FAD Fishing at  Fishing away
FAD from FAD
Boat owner HHs: Income from fishing and other sources
| Boat-owner + | Govt. service 1 2,950.00 1,703.00 2,800.00
[ Avg. 2,950.00 1,703.00 2,800. 00
Boat-owner HHs: Income from fishing
| Boat-owner 2 2,912 -406 2600
2 Avg. 2,912 -406 2600
Crew HHs: Incone from fishing and other sources
| crew+ | other ! 954. 00 768. 00 959. 00
| crew + | Govt. service 2 2,508.00 2,136.00 2,518.00
| crew + 2 Govt. service | 1,454.00 1,268.00 1,459.00
2 crew + | Male l 1,909. 00 1,536. 00 1,918.00
3 crew + | Covt. service | 2,062.00 1,504.00 2,077.00
2 crew + 2 Male + | other ! 2,400. 00 2,036. 00 2,418.00
7 Avg. 1,612.00 1,321.00 1,621.00
Crew HHs: Income from fishing
2 crew | 909.00 536.00 918.00
3crew 1 1,363.00 804.00 1,337.00
2 Avg. 1,136.00 670. 00 1,127.00



PUBLICATIONS OF THE BAY OF BENGAL PROGRAMME (BOBP)

The BOBP brings out the following types of publications:

Reports (BOBP/REP!...) which describe and analyze completed activities such as seminars, annual meetings of BOBP's
Advisory Committee, and subprojects in member-countries for which BOBP inputs have ended.

Working Papers (BOBP/WPY/...) which are progress reports that discuss the findings of ongoing work.

Manuals and Guides (BOBP/MAG/...) which are instructional documents for specific audiences.

Information Documents (BOBP/INF/...) which are bibliographies and descriptive documents on the fisheries of member-
countries in the region.

Newsletters (Bay ofBengal News) which are issued quarterly and which contain illustrated articles and features in nontechnical
style on BOBP work and related subjects.

Other publications which include books and other miscellaneous reports.
Those marked with an asterisk (*) are out of stock but photocopies can be supplied.

Reports (BOBPIREP/..

32.* Bank Credit for Artisanal Marine Fisherfolk of Orissa, India. U. Tietze. (Madras, 1987.)

33.  Nonformal Primary Educationfor Children of Marine Fisherfolk in Orissa. India. U. Tietze, N. Ray. (Madras, 1987.)
34. The Coastal Set Bagnet Fishery of Bangladesh — Fishing Trials and Investigations. S. E. Akerman. (Madras, 1986.)
35. Brackishwater Shrimp Culture Demonstration in Bangladesh. M. Karim. (Madras, 1986.)

36. Hilsa Investigations in Bangladesh. (Colombo, 1987.)

37. High-Opening Bottom Trawling in Tamil Nadu, Gujarat and Orissa, India : A Summary of Effort and Impact.
(Madras. 1987.)

38. Report of the Eleventh Meeting of the Advisory Committee, Bangkok, Thailand, 26-28 March, 1987. (Madras, 1987.)
39. Investigations on the Mackerel and Scad Resources of the Malacca Straits. (Colombo, 1987.)

40.  Tuna in the Andaman Sea. (Colombo, 1987.)

41. Studies of the Tuna Resource in the EEZc of Sri Lanka and Maldives. (Colombo, 1988.)

42. Report ofthe Twelfth Meeting of the Advisory Committee. Bhubaneswar, India, 12-15 January 1988. (Madras, 1988.)
43. Report ofthe Thirteenth Meeting of the Advisory Committee. Penang, Malaysia, 26-28 January 1988, (Madras, 1989.)
44, Report ofthe Fourteenth Meeting of the Advisory Committee. Medan, Indonesia, 22-25 January, 1990. (Madras, 1990.)

45.  Gracilaria Production and Utilization in the Bay of Bengal Region: Report of a seminar held in Songkhla, Thailand,
23-27 October 1989. (Mdras, 1990.)

46. Exploratory Fishing for Large Pelagic Species in the Maldives. R.C.Anderson, A.Waheed, (Madras, 1990.)

47.  Exploratory Fishing for Large Pelagic Species in Sri Lanka. R Maldeniya, S. L. Suraweera. (Madras, 1991.)

48. Report ofthe Fifteenth Meeting of the Advisory Committee. Colombo, Sri Lanka, 28-30 January 1991. (Madras, 1991.)
49.  Introduction of New Small Fishing Craft in Kerala, India. 0. Gulbrandsen and M. R. Anderson. (Madras, 1992.)
50. Report of the Sixteenth Meeting of the Advisory Committee. Phuket, Thailand, 20-23 January 1992. (Madras, 1992.)

51. Report ofthe Seminar on the Mud Crab Culture and Trade in the Bay of Bengal Region, Novenber 5-8, Surat Thani,
Thailand. Ed by CA. Angell. (Madras, 1992.)

52. Feeds for Artisanal Shrimp Culture in India — Their development and evaluation. J F Wood et al. (Madras, 1992.)
53. A Radio Programmefor Fi.cherfolk in Sri Lanka. R N Roy. (Madras, 1992.)

54.  Developing and Introducing a Beachlanding Craft on the East Coast of India. V L C Pietersz. (Madras, 1993.)

55. A Shri Lanka Credit Project to Provide Banking Services to Fisherfolk. C. Fernando, D. Attanayake. (Madras, 1992.)
56. A Study on Dolphin Catches in Shri Lanka. L Joseph. (Madras, 1993.)

57. Introduction of New Outrigger Canoes in Indonesia. G Pajot, O Gulbrandsen. (Madras, 1993.)

58. Report of the Seventeenth Meeting of the Advisory Committee. Dhaka, Bangl adesh, 6-8 April 1993. (Madras, 1993.)
59. Report on Development of Canoes in Shri Lanka. G Pajot, O Gulbrandsen. (Madras, 1993.)

60. Improving Fisherfolk Incomes through Group Formation and Enterprise Development in Indonesia. R N Roy.
(Madras, 1993.)

61. Small Offshore Fishing Boats in Shri Lanka. G Pajot. (Madras, 1993.)

62. Fisheries Extension in the Maldives. A M H Heelas. (Madras, 1994.)

63. Small-scale Oyster Culture on the West Coast of Peninsular Malaysia. D Nair, R Hall, C Angell. (Madras, 1993.)
64.  Chandi Boat Motorization Projects and Their Impacts. R Hall, A Kashem. (Madras, 1994.)

65. Learning by Doing in Bangladesh: Extension systems development for coastal and estuarine fisherfolk communities.
RN Roy. (Madras, 1994.)

66. Promotion of Small-scale Shrimp and Prawn Hatcheries in India and Bangladesh. C Angell. (Madras, 1994.)

67. The Impact of the Environment on the Fisheries of the Bay of Bengal. Ed. by S Holmgren. Swedish Centre for Coastal
Development and Management of Aquatic Resources, SWEDMAR/BOBP. (Madras, 1994.)

o



Working Papers (BOBP/WFP/..)

49.

50.

51.
52.

53.

54.
56.
56.
57.

58.
59.
60.
61.
62.

63.
64.
65.

66.
67.
68.

69.
70.

71.
72.
73.

74,
75.
76.

7.
78.

79.
80.
81.
82.
83.
84.
85.

86.
87.
88.

90.
91.
92.
93.
94.

95.

Pen Culture of Shrimp by Fisherfolk : The BOBP Experience in Killai, Tamil Nadu, India. E. Drewes, G. Rajappan.
(Madras, 1987.)

Experiences with a Manually Operated Net-Braiding Machine in Bangladesh. B.C. Gillgren, A. Kashem.
(Madras, 1986.)

Hauling Devices for Beachlanding Craft. A. Overa. PA. Hemminghyth. (Madras, 1986.)

Experimental Culture of Seaweeds (Gracilaria Sp.) in Penang, Malaysia. (Based on a report by M. Doty and J Fisher).
(Madras, 1987.)

Atlas of Deep Water Demersal Fishery Resources in the Bay of Bengal. T. Nishida, K. Sivasubramaniam.
(Colombo, 1986,)

Experiences with Fish Aggregating Devices in Sri Lanka. K.T. Weerasooriya. (Madras, 1987.)

Study ofIncome, Indebtedness and Savings among Fisherfolk of Orissa, india. T. Mammo. (Madras, 1987.)

Fishing Trials with Beachlanding Craft at Uppada, Andhra Pradesh, India. L. Nyberg. (Madras, 1987.)

Identifying Extension Activities for Fisherwomen in Vishakhapatnam District, Andhra Pradesh, India. D. Tempelman.
(Madras, 1987.)

Shrimp Fisheries in the Bay ofBengal. M. Van der Knaap. (Madras. 1989.)

Fishery Statistics in the Bay of Bengal. T. Nishida, (Madras, 1988.)

Pen Culture of Shrimp in Chilaw, Sri Lanka. D. Reyntjens. (Madras, 1989.)

Development of Outrigger Canoes in Sri Lanka. 0. Gulbrandsen, (Madras, 1990.)

Silvi-Pisciculture Projectin Sunderbans, West Bengal : A summary report of BOBP’s assistance. CL. Angell, J. Muir,
(Madras, 1990.)

Shrimp Seed Collectors of Bangladesh. (Based on a study by UBINIG.) (Madras. 1990.)

ReefFish Resources Survey in the Maldives. M. Van Der Knaap et al. (Madras, 1991.)

Seaweed (Gracilaria Edulis) Farming in Vedalai and Chinnapalam, India. |. Kalkman, |. Rajendran, C. L.Angell.
(Madras, 1991.)

Improving Marketing Conditions for Women Fish Vendors in Besant Nagar, Madras. K. Menezes. (Madras, 1991.)
Design and Trial of Ice Boxes for Use on Fishing Boats in Kakinada, India. 1.J. Clucas. (Madras, 1991.)

The By-catch from Indian Shrimp Trawlers in the Bay of Bengal: The potential for its improved utilization. A. Gordon.
(Madras, 1991.)

Agar and Alginate Production from Seaweed in India. J. J. W. Coopen, P. Nambiar. (Madras, 1991.)

The Kattumaram of Kothapatnam-Pallipalem, Andhra Pradesh, India — A survey of the fisheries and fisherfolk.
K. Sivasubramaniam. (Madras, 1991.)

Manual Boat Hauling Devices in the Maldives. (Madras, 1992.)

Giant Clams in the Maldives — A stock assessment and study of their potential for culture. J. R. Barker. (Madras, 1991.)
Small-scale Culture ofthe Flat Oyster (Ostreafolium) in Pulau Langkawi, Kedah, Malaysia. D. Nair, B. Lindeblad.
(Madras, 1991.)

A Study of the Performance of Selected Small Fishing Craft on the East Coast of India. G. El Gendy. (Madras, 1992.)
Fishing Trials with Beachianding Craft at Thirumullaivasal, Tamil Nadu, India, 1989-1992. O. Pajot (Madras, 1992.)
A View from the Beach — Understanding the status and needs offisherfolk in the Meemu, Vaavu and Faafu Atolls of
the Republic of Maldives. The Extension and Projects Section of the Ministry of Fisheries and Agriculture, The Republic
of Maldives. (Madras, 1991.)

Development of Canoe Fisheries in Sumatera, Indonesia. 0. Gulbrandsen, G. Pajot. (Madras, 1992.)

The Fisheries and Fisherfolk of Nia.c island, indonesia. A description of the fisheries and a socio-economic appraisal
of the fisherfolk. Based on reports by G. Pajot, P. Townsley. (Madras, 1991.)

Review ofthe Beche De Mer (Sea Cucumber) Fishery in the Maldives. L. Joseph. (Madras, 1992.)

Reef Fish Resources Survey in the Maldives — Phase Two. R. C. Anderson, Z. Waheed. A. Arif. (Madras, 1992.)
Exploratory Fishing for Large Pelagic Species in South Indian Water. J. Gallene, R. Hall. (Madras, 1992.)

Cleaner Fishery Harbours in the Bay ofBengal. Comp. by R. Ravikumar (Madras, 1992.)

Survey of Fish Consumption in Madras. Marketing and Research Group, Madras, India. (Madras, 1992.)

Flyingfish Fishing on the Coromandel Coast. O. Pajot, C. R. Prabhakaradu, (Madras, 1993.)

The Processing and Marketing of Anchovy in the Kanniyakumari District of South India: Scope for development.
T. W. Bostock, M. H. Kalavathy, R. Vijaynidhi. (Madras, 1992.)

Nursery Rearing of Tiger Shrimp Post-larvae in West Bengal, India. H Nielsen, R Hall. (Madras, 1993.)

Market Study of Tiger Shrimp Fry in West Bengal, India. M M Raj, R Hall. (Madras, 1993.)

The Shrimp Fry By-catch in West Bengal. B K Banerjee, H Singh. (Madras, 1993)

Sudies of interactive Marine Fisheries of Bangladesh. Management and Development Project, Department of Fisheries,
Chittagong, Bangladesh. (Madras, 1993.)

Socioeconomic Conditions of Estuari,se Set Bagnet Fisherfolk in Bangladesh. K.T. Thomson, Sk. Md. Dilbar Jahan,
M. Syed Hussain. (Madras, 1993.)

Further Exploratory Fishingfor Large Pelagic Species in South Indian Waters. G Pajot. (Madras, 1993.)

Cage Nursery Rearing of Shrimp and Prawn Fry in Bangladesh. C Angell. (Madras, 1994.)

Dealing with Fishery Harbour Pollution — The Phuket Experience. R Ravikumar. (Madras, 1994.)

Bioeconomic Assessment of the Effects ofthe Estaurine Setbagnet on the Marine Fisheries ofBangladesh. Md O Khan,
Md S Islam, Md G Mustafa, Md N Sada, Z A Chowdhury.

Biosocioeconomic Assessment of the Effects ofFish Aggregating Devices in the Tuna Fishery in the Maldives. A Naeem,
A Latheefa, Ministry of Fisheries and Agriculture, Male, Maldives.

(34)



Manuals and Guides (BOBP/MAG!...)

1. Towards Shared Learning : Non-formal Adult Education for Marine Fisherfolk. Trainers’ Manual. (Madras, June 1985.)
2. Towards Shared Learning: Non-formal Adult Education for Marine Fisherfolk. Animators’ Guide. (Madras, June 1985.)

3. Fishery Statistics on the Microcomputer : A BASIC Version of Hasseiblad’s NORMSEP Frogrwn. D. Pauly, N. David,
J. Hertel-Wulff. (Colombo, 1986.)

4. Separating Mixtures of Normal Distributions : Basic programs for Bhattacharya’s Method and Their Application for
Fish Population Analysis. H. Goonetilleke, K. Sivasubramaniam. (Madras, 1987.)
Bay of Bengal Fisheries Information System (BOBFINS): User's Manual. (Colombo, 1987.)

6. A Manual on Rapid Appraisal Methods for Coastal Communities. P. Townsley. (Madras, 1993.)

7. Guidelines for Extension Workers in Group Management, Savings Promotion and Selection of Enterprise. H. Setyawati,

P. Limawan. Directorate General of Fisheries, Ministry of Agriculture, Government of Indonesia, Jakarta and Bay of
Bengal Programme. (In Indonesian). (Madras, 1992).

8. Extension Approaches to Coastal Fisherfolk Development in Bangladesh: Guidelines for Trainers and Field Level
Fishery Extension Workers. Department of Fisheries, Ministry of Fisheries and Livestock, Government of Bangladesh
and Bay of Bengal Programme. (In Bangla). (Bangladesh, 1992.)

9. Guidelines on Fisheries Extension in the Bay of Bengal Region. | Jungeling. (Madras, 1993.)

10. Our Fish, Our Wealth. A guideto fisherfolk on resources management — In ‘comic book’ style (English/Tamil/Telugu).
K. Chandrakanth with K. Sivasubramaniam, R. Roy. (Madras, 1991.)

11. Our Shrimp, Their Lives. A guide to fisherfolk on resources management — In ‘comic book’ style (English/Tamil).
K. Chandrakanth with K. Sivasubramaniam, R. Roy. (Madras, 1993

12. How to Build a Timber Outrigger Canoe. O Gulbrandsen. (Madras, 1993.)
13. A Manual for Operating a Small-.ccale Recirculation Freshwater Prawn Hatchery. R. Chowdhury, H. Bhattacharjee,
C. Angell. (InEnglish andBengali). (Madras, 1993.)

14, Building a Liftable Propulsion System for Small Fishing Craft — The BOB Drive. O Gul brandsen, M R Andersen.
(Madras, 1993.)

15. Guidelines for Fisheries Extension in the Coastal Provinces of Thailand. Fisheries Extension Division, Department of

Fisheries, Ministry of Agriculture and Cooperatives, Bangkok, Thailand and the Bay of Bengal Programme.
(Thailand, 1993.)

16. Safety at Sea — A safety guidefor small offshore fishing boats, O Gulbrandsen, 0. Pajot. (Madras, 1993.)
17.  Guidelines for Cleaner Fishery Harbours. R. Ravikumar. (Madras, 1993.)
18. A Handbook of Oyster Culture. H. Nawawi. (In English and Malay). (Madras, 1993.)

19. Management of Fisherfolk Microenterprises - A manual for training of trainers. V. Muthu, P.S.A. Kunchitha Padam,
Bhatnagar. (Madras, 1993,)

20. Life on Our Reefs - A colouring book. Ministry of Fisheriesand Agriculture, Male, Republic of Maldives and the Bay
of Bengal Programme. (Madras, 1993.)

Information Documents (BOBP/INF/...)

10.  Bibliography on Gracilaria — Production and Utilization in the Bay of Bengal. (Madras, 1990.)
11, Marine Small-Scale Fisheries of West Bengal : An introduction. (Madras, 1990.)

12.  The Fisherfolk of Puttalam, Chilaw, Galle and Matara — A study ofthe economic status ofthefisherfolk offourfisheries
districts in Sri Lanka. (Madras, 1991.)

13.  Bibliography on the Mud Crab Culture and Trade in the Bay of Bengal Region. (Madras, 1992.)
Newsletters (Bay of Bengal News)

Quarterly, from 1981

Other Publications

1 Helping Fisherfolk to Help Themselves : A Study in People’s Participation, (Madras, 1990.).

2. The Shark Fisheries of the Maldives. R C Andersen, H Ahmed. Ministry of Fisheries and Agriculture, Maldives.
(Madras, 1993).

NOTE: Apart from these publications, the BOBP has brought out several folders, leaflets, postersetc., as part of its extension
activities. These include Post-harvest Fisheries foldersin English and in some South Indian languages on anchovy
drying, insulatedfish boxes, fish containers,ice boxes, the use of ice etc. Several unpublished reports connected with
BOBP's activities over the years are also available in its Library.

For further information contact:
The Bay of Bengal Programme, Post Bag No. 1054, Madras 600 018, India.

Cable: BAYFISH Telex: 41-21138 BOBP Fax: 044-4936102
Telephone: 4936294, 4936096, 4936188
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