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FOREWORD

The South China Sea Fisheries Development and Coordinating Programme
had under its direction a trust fund project funded by the Canadian Inter-
national Development Agency (CIDA) called the TF/RAS 22 (CAN): Development
of the Pelagic Fisheries in the South China Sea and Adjacent Waters.

The objectives of this project formed part of the overall objectives
of the programme to stimulate fish production in the region, to encourage
rational stock management policies and to assist the Programme countries
to fulfil their fishery development priovities in an accelerated manner.
With regard to the immediate objectives it contributed to the better
assessment of pelagic stocks, the location of pelagic stocks for exploita-
tion in the region and gave guidance to rational investment programmes
for commercial and small-scale development of pelagic fisheries.

The project was able to carry out its objectives as foreseen, where
it visualized the activities consisting of some commercial operations
utilizing 2 vessels capable to catching any schooling surface fish. The
operations would be pre-planned by resource assessment which would locate
the general areas of operation. Broad search support would be augmented
by coordinating the activities of the various research and training vessels
in the region suitably sonar equipped including the SEAFDEC vessels.
Searching would be bolstered by the use of small chartered spotter air-
craft. While much of this latter work was in fact carried out, it was
severely limited by funding in successive years.

It should be noted that the charter arrangements including vessel and
crews experienced in pelagic fishing under tropical conditions and with
adequate incentives produced probably one of the most effective vessel per-
formance records in FAO history.

In November 1974, two chartered Canadian purse seiners of 112 and 96
feet commenced operation to survey and test fish for tunas and secondarily,
for small pelagic fish, in Philippine and South China Sea waters. The
activities were completed by the departure of the second vessel in July
1977,

Specifically, the main purpose of the operation was to establish catch
rates of major pelagic species in the reglon using purse seines, determine
seasonal fluctuations and availability, to locate the more productive fish~
ing areas, to test various purse seining techniques in relation to fish
behaviour, and to train various officers in the region on survey and fishing
techniques.

Twenty-five cruises were made from November 1974 to June 1977. The
results of the cruises were reported in the SCSP working paper series.
Also a mid-term report was prepared at the end of the first year of opera-
tion to summarize the results.

The present publication is the final report of this Activity and is
formed by three parts.
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PART I centers around the results of the fishing for tuna and tuna-
like fish in the Philippine waters and discusses some biological features
of the stock.

PART II reports about the survey for small pelagic conducted in
waters of the Philippines and the South China Sea.

PART III discusses the operational aspects of the Programme and
their implications on the tuna marketing.

The first two parts were prepared by the SCSP consultants, Dr. S.
Chikuni and Mr. A. C. Simpson, and the third part was based on a report
prepared by Mr. W. Murdoch, former SCSP Senior Fishery Industry Officer,
who was in charge of the Programme during its execution. The report was
finally edited in its completed form by Messrs. A. C. Simpson and R. B.
Buzeta.

The three reports, which refer to different issues, are being pub-
lished in one volume as, together, they cover most aspects of the work
done by the chartered vessels.

Distribution: Bibliographic Entry:

Members of the Indo-Pacific Chikuni, S., A.C., Simpson & W.R. Murdoch
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PART I

REPORT ON FISHING FOR TUNA IN PHILIPPINE WATERS
AND BIOLOGICAL FEATURES OF THE RESOURCES



Abgtract

Data on fishing for tuna in Philippine waters collected by the
Programme's chartered purse-seiners during November 1974-June 1977 have
been analyzed, Twenty-five cruises were carried out by the two vessels
and the exploratory fishing operation was performed in the Sulu Sea and
the Moro Gulf,

In daytime fishing, which was an ordinary type of purse-seining, it
appeared to be very difficult to hold the fish in the net due to the dis-
advantageous oceanographic conditions and wild nature of the fish. Night-
time fishing, on the contrary, in which lights and a shelter were used to
lure fivstly baitfish and secondly tunas, was successful and the method
is congidered to be applicable to the commercial fishing by modern purse-
seiners in the areas.

The majority of fish caught were skipjack, 85% of the total catch,
and yellowfin/bigeye tuna was the second important species group which
accounted for 13%. Field identification of yellowfin and bigeye tunas in
the catch appeared to be very difficult due to their young stage. The
other species were of minor importance in the total catch or not properly
represented as in the case with Auxis and Euthynnus due to the larger

mesh size used and because they were given away or dumped when caught.

The CPUE of skipjack, in terms of the catch per day's fishing, in
the night-time fishing in the Moro Gulf varied markedly according to the
season., The CPUE showed two peaks, in spring (6-7 tons) and in autumn
(3-4 tons), and was extremely low in summer (0.5-1 ton). The change in
CPUE was considered to originate from the change in the feeding activity
of the fish and the rough sea conditions caused by the monsoon season.
The CPUE of yellowfin/bigeye tuna and the other species showed a similar
seasonality to that of skipjack though the magnitude of the change was
small.

The Sulu Sea was less productive for night-time fishing than the
Moro Gulf mostly due to the sparse distribution of natural shelters,
however, the CPUE showed a similar seasonality to that in the Moro Gulf,

The size and age structure of the catch were different between the
Sulu Sea and the Moro Gulf. Skipjack caught in the Moro Gulf were
mostly composed of 40-55 cm fish (age 2) and partially 30-40 cm fish
(age 1) while fish taken from the Sulu Sea were 40-55 cm (age 2) and
55-70 em (age 3). A similar phenomenon was obsexwved on yellowfin/bigeye
tuna, 40-60 cm (age 1) and 25-40 cm (age 0) in the Moro Gulf versus U0-
60 c¢m (age 1) and 65-85 cm (age 2) in the Sulu Sea.

It is assumed that skipjack and yellowfin tuna in the area are
comprised of single stocks together with a large amount of parental fish
in the western Central Pacific and adjacent waters.
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On the basis of the estimated catch rate for each month it is estimated
that a commercial purse-seiner could achieve about 1,500 tons of anaual
catch, comprising 1,300 tons of skipjack, 200 tong of yellowfin/big eye tuna
and 80 tons of other species.,

It is important to check the interaction of the purse-seine fishery on
other type of fishery which harvest the same stock because purse-seine
fishery catch largely young specimens.

sedefedede
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Summary of Recommendations

Several recommendations on future activities to ensure the rational
development of the fishery are given in the following:

1.

.Study the identification of the three tuna species, (yellowfin

tuna, bigeye tuna and albacore), in their young stage for field
identification of these species.

Study the stock structure and migration pattern of skipjack and
yellowfin/bigeye tuna in the Philippines and adjacent waters.
Tagging experiments and studies on blood isozymes should be
carried out,

A programme for monitoring the change in year-class strength of
skipjack through the analysis of catch/effort data from the
local fisheries.

A study on the development of night-time fishing particularly in
the Sulu Sea utilizing artificial (man-made) shelters.

Assessment of a suitable size range of seiners for specific
types of operations and the number of vessels appropriate to
the extent of the fishing ground, in order to seek a rational
strategy for the development of the fishery including handling/
processing facilities.

Study the effect of the increased catch of young fish in the
Moro Gulf and Sulu Sea.

Devise a tuna research programme that will include survey
activities and the improvement of the statistics data collection
system.
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1. OBJECTIVES

As a major part of the action-oriented programme to help develop
pelagic fisheries in the South China Sea Programme avea, twe modern, well-
equipped Canadian purse-seiners, 112 ft. and 96 ft. registered length were
engaged under the Canadian Trust Fund component to carry out fishing for
tuna and other pelagic species in order to determine the catch rates obtain-
able with such modern fishing vessels,

A major part of the programme was devoted to catching the larger
schooling pelagic species. These efforts were concentrated in Philippine
waters as these species were believed to be more abundant in these waters
than in other parts of the area covered by the Programme.

A progress report was published on the results of the first full
year's operation for tuna by the South China Sea Programme (Simpson and
Chikuni, 1976). The vesults described in that report have been incorporated
in the present report which covers the whole of the period in which the
vessels were fishing for tuna in Philippine waters, i.e. from November 1974
to June 1977,

2, OUTLINE OF THE SURVEY AND THE DATA SOURCE

Twenty-five cruises of 20-50 days' duration (port to port) were
carried out by the two vessels (15 cruises by "SOUTHWARD HO" and 10 by
"ROYAL VENTURE") duvring November 1974-June 1977. Searching and fishing
covered a large proportion of the deep water avound the Philippines but
repeated fishing were only carried out in the Moro Gulf and Sulu Sea.
Throughout the period 228 sets of purse-seining were carried ocut and a
total of about 2,200 tons were caught. The duration of each trip, number
of sets made and total catch for each trip ave summarized in Table 1,

Each vessel for every cruise had on board an observer from the
country in whose waters the vessel was operating who was responsible for
keeping records of the fishing activities and the catches made and was
also encouraged to make any additional interesting observations. To
standardize the records three types of log sheets were provided covering:
(a) observations made while searching for fish; (b) details of all sets
made; and (c) length measurements of sample fish caught (Peterson, 1975}).

A cruise veport was prepared after each trip and published in the
programme's series of Working Papers. Reports pertaining to the tuna
survey are as follows:

Trip No. Working Paper No.

1, 2 SCS/75/WP/8

3 SCS/75/wp/10
4 SCS/75/Wp/12
5, 6 SCS/76/WP/25
7, 8 SCs/76/Wp/u8
9 5C8/76/WP/50
10, 11 SC8/76/WP/51
12 SCS/77/WP/56
i3 SCs/77/Wp/57
ik, 15 SCS/77/WP/58

16, 17, 18 SCS/77/WP /59
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Together with these summary wreports, the orviginal log sheets and
observers' records for each cruise have been used in this analysis.

3. FISHING AREA

The main objective of the tuna purse seining operation was to determine
whether the more abundant tuna of the area -- skipjack, yellowfin and bigeye
tuna -~ could be caught effectively by modern purse seining methods. This

required identification of the areas where tuna could be caught and the esta-
blishment of catch rates. The Workshop held in Manila 28 August-# September
1974 on the Planning and Coordination of Resources Survey and Evaluation in

the South China Sea (Anon., 1974) recommended that the chartered seiners should
start their work in the fishing grounds south of Luzon island and in Palawan
waters., According to the literature research and in conversation with local
fishermen and fisheries research staff, the southern waters, the Sulu Sea and
the More Gulf were considered to be the most productive areas, therefore,
fishing cperations commenced in these areas.

Three aerial surveys (March 1975, June 1975 and March 1976) were carried
out which covered the waters around the Philippines, and during each survey the
majority of fish schools were sighted in the Moro Gulf and the central-western
Sulu Sea (Rosenberg and Simpson, 1975; Cintas and Renwick, 1975; Maynard, 1976).

Fishing proved toc be more successful in the Moro Gulf (199 sets made),
than the Sulu Sea (29 sets made) (Table 1, Figs. 1 and 2). However, this may
not be indicative of the tuna resource potential, but a reflection of the
limited fishing techniques used and available tc the exploratory purse seine
vessels. ‘

4, FISHING METHOD

4,1 Fishing Gear

The major specifications for the two vessels were as follows:

Vessel Length (M) Gross Tonnage Engine Power (HP)
"SOUTHWARD HOY 24 420 1125
"ROYAL VENTUREY 29 283 50

Approximate dimensions of the standard modern purse seine nets were:

Stretched | Hung Depth Depth | Body

Vessel Trips Length Length {Stretched | Hung Mesh
{m) (m) (m) (m} (mm)

"SOUTHWARD HO' All 1 102 952 128 119 108
"ROYAL VENTURE"| Most 979 824 82 73 108
Ne. 7 1 272 1 098 150 137 76




4.2 Type of Operation

The twoe vessels performed two main types of operation.

One was the day-time fishing -~ an ordinary type of purse seining for
tunas and the other night-time fishing in which lights and a shelter were used
to lure Ffirstly, baitfish and secondly, tunas.

The first trip of each vessel was mainly for training Philippine crews
in handling the gear and equipment and was not considered to be a fishing trip
for analysis purposes. The second trip, a training operation for night-time
fishing was performed by "SOUTHWARD HO"™ but was not included in the analysis.

The vessels commenced exploratory fishing by using the day=time fishing
methods similar to those they were accustomed to in the eastern Pacific. In
this period many attempts failed to approach the fish school closely enough to
make a set, or most sets failed to hold the fish in the net. Although many
schools of tuna were seen on the move or associated with floating objects, they
were usually uncontrollable and difficult to catch.

Meantime, it was learned that several small purse seiners were fishing
in the Moro Gulf at night using rafts illuminated with gas lamps and were making
catches of up to 5 tons a night. The chartered seiners therefore tried out a
similar method and found that it was applicable for modern purse seiners.
Various modifications were developed and the following method became more or
less standardized.

During the day the vessel finds a shelter of floating logs or a drift-
ing bamboo raft, ties up to it and drifts with it during the remainder of the
day and following night. At dusk the vessel turns on its floodlights (4 x 400
watt mercury lamps) to attract small fish which accumulate round the vessel
and shelter and act as live bait for tuna. Just before dawn, usually between
0400 and 0430 hours, 2 gas lights are fixed onto the vessel's small boat which
is then lashed to the shelter and then both are released from the seiner. At
the same time the lights on the vessel ave gradually turned off.  The shelter
and small boat drift away from the vessel with small fish beneath them, mainly
round scad (Decapterus spp) which have been attracted by the lights on the
vessel. The vessel keeps watch on the fish under the shelter by sonar and
when a good school of tuna 1s detected the set is made round the shelter and
fish. The same shelter could be used the next night if the fish were still
in abundance in the area after finishing the haul of the set.

As the vessels developed the night-time fishing technique the majority
of effort was concentrated on this method, especially in the latter half of
the survey period. On the whole 190 sets were made by night-time fishing
out of 228 sets (Table 1).

The method used for night-time fishing requires five elements to
succeed, namely:

a} finding a natural shelter;

b) presence of tuna in the area;

¢) attraction of baitfish by lights;
d)} attraction of tuna to the baitfish;
e) setting the net successfully.



Combination of the first and second elements were considered to be the
most important factor., Sparse distribution of Ffloating shelters made the Sulu
Sea a less productive area than the Moro Gulf for night-time fishing even
though the schools sighted were quite abundant throughout the area and season.

5, SPECIES CAUGHT

-About 2 200 tons of fish were caught throughout the survey period
(Table 1). The majority of fish were skipjack (Katsuwonus pelamis), 1 885 tons
or 85% (Tables 5 and 6). Skipjack dominated the catch almost throughout the
year.

Yellowfin tuna (Thunnus albacares) was the next most important species.
However, there was no doubt that some bigeye tuna (Thunnus obesus) were
included in the vecorded catch of yellowfin tuna due to the difficulties in
distinguishing bigeye from yellowfin tuna on board, Most of the catch of
these species was comprised of small fish 40-60 cm in body length (Figure 14).
It is very difficult to distinguish these species when they are young, (less
than 60 cm), which also applies to albacore (Thunnus alalunga), (FAO, 1974),
Some observers distinguished bigeye from yellowfin tuna on some cruises
(Cruises: 10, 17 and 18) but there were doubts as to whether the identifica-
tion of these two species had been carried out correctly.

On Cruises 11, 17 and 18 observers had recorded albacore catches.
However, following an inspection made in the U.S.A. at & cannery which had
bought the fish, it was.revealed that the recorded albacore caught on Cruise
No, 17 had, in fact, been bigeye and not albacore. ‘

Under the cirvcumstances, catch and length measurement data for yellow-
fin and bigeye tuna were dealt with as "Yellowfin/Bigeve' tuna for analysis
purposes. It is consideved that yellowfin tuna were most abundant among the
three species in the area in question and accounted for the majority of the
catch of yellowfin/bigeye tuna. It has not been possible to confirm the
identification of albacore in the catches.,

Consequently, yvellowfin/bigeye tuna accounted for aboul 280 tons or
13% of the total catch (Tables 5 and 6).

Frigate tuna or Tulingan (Auxis spp.) were often caught, occasionally
in large quantities, but in the small side, ranging from 30-50 cm (Figure 15),
and were often extensively gilled in the net causing considerable trouble.
There was no marvket for them so the boats avoided catching them, if possible,
and those caught were uvsually dumped; the quantity dumped was not known.
There is, however, little doubt that they are very abundant in Philippine
waters, and are extensively caught by local boats using seines and by troll-
ing and floating traps.

Fastern little tuna or Black skipjack (Euthynnus affinis) also appears
in the catch -- this specie was identified as such by Dr. C, Peterson on Trip
No. 2. During Trip No. 3 only Black skipjack was recorded by cbservers, but on
landing, 7 tons were identified by the buyers as Eastern little tuna (Euthznnus
affinis) and 10 tons as Frigate tuna (Auxis spp.). On Trip No. 4 the small
tunas, which were not yellowfin or skipjack, were recorded as Blackies, although
on.landing, all were found to be Frigate tuna (Auxis thazard). There was no
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market for either of these species and inconvenience was caused.by the large
proportion which were frequently gilled in the net, and the skippers avoided
them when possible, so the numbers caught were smaller in the trips after No.
Y. Unfortunately also, the identification was not always correct.

However, it is clear that both species are present in the area, some-
times in large schools and that Euthynnus affinis occurred move frequently in
January to April than later in the year.

Barracuda (Sphyraena spp.), rainbow runners (Elegatis bipinnulatus)
locally known as "salmon", spanish mackerel (Scomberomorus spp.) and sharks
were frequently caught but in very small numbers, varying from 0 to 20
individuals per set.

The length composition for these species is given in Figure 15,

6, COMPARISON IN EFFICIENCY OF DAY-TIME AND NIGHT-TIME FISHING

6.1 Frequency of Successful Sets

The number of successful sets (i.e. with & catch of 1 ton or more)
and the percentage of successful sets for each trip by the type of operation
is given in Tables 2 and 3. It is quite clear that the rate of successful
sets for day-time fishing was extremely low in contrast to that for night-
time fishing, 34% versus 85% as a whole. It also appears that the fishing
technique in night-time fishing improved as the survey progressed. By Trip
No. 8 (the second year of the survey) the technique had been fully developed.

The record of unsuccessful sets for day-time fishing shows that the
cause was Tish escaping during the sets (Table 4), The vesults of bathyther-
mometric observations show that a distinct thermocline is not formed in the
area (Figures 3 and #4). In other words, there is no natural barrier which
could intercept the fish escaping vertically. Even though thermocline-like
phenomena were observed in the northwestern part of the Sulu Sea, the depth
and magnitude of change in temperature did not seem sufficient to hold the
fish and facilitate ordinary purse seining. The transparvency of sea water
is usually high in the area -- secchi disc readings: 25-30 m. Under these
circumstances the fish can easily detect the approaching net, dive and move
away from it. The difficulty of catching fish during the day is recognized
to be more serious when the fish school disperses and escapes when the
vessel iz approaching., According to the observers' records, fish in the
day-time seemed toc be very wild and sensitive to noise. Quite often fish
schools dispersed before the commencement of the set.

In contrast to day-time fishing, unsuccessful sets in night-time
fishing were attributable to several causes (Table 4), though escaping fish
was also the major cause of failure in night-time fishing. It is likely
that the delay on setting or unsuccessful setting due to strong tidal
currents were major factors enabling fish to escape from the net.

It is believed that there may be some effect of the full moon on
luring fish, especially small baitfish. However, no direct relationship
between failures in luring and the lunar calendar was found. This may be
due mainly to the small number of observations, and further observations
would be needed to clarify the point.
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6.2 Catch per Successful Set

The catch by species and the catch per successful set in each trip
by area are shown in Tables 5 and 6. Comparison of catch per successful set
between day-time and night-time fishing is shown in Table 7 and Figure 5.
Data used were from the trips in which both fishing methods could be compared
on the same time-space basis, and the data from the More Gulf and Sulu Sea
were combined,

Large differences in the weights of the catches between the two fish-
ing methods were found. ' Theough the same tendency was vecognized from the
seasonal changes in the catech for both fishing methods, the difference in the
quantity of catch could be attributed to the difference in the success of
catching in rvelation to the size of target schocl. In general, the size of
the target school iz difficult to estimate accurately. However, from a number
of records of rough estimates of the size of the target school in the day-time
and the cause of the unsuccessful set as described in the last section, it is
clear that many sets in the day-time succeeded in catching only a small
fraction of the target school.. This is probably the main reason why the
catch per successful set in day-time was so small throughout the season.

7 CATCH PER UNIT EFFORT (CPUE) IN NIGHT-TIME FISHING

As the day-time fishing was carried out only for a short period and
the results were considered to be unsuccessful, analysis on the catch rate
and the abundance of fish has been limited to the data collected by night-
time fishing.

The unit of effort adopted is a day's fishing, comprising 24 hours
used in searching for fish and shelters, drifting and awaiting the next
.morning's operation and waiting at sea Tov the weather to improve, but
excluding periods in port, laid-up weather, running to and from the fishing
grounds and days wholly engaged in day-time fishing or other survey activities.
The number of days fishing are shown in Table 8. Occasionally there was
difficulty in interpreting the observers' vecords to obtain the number of
days fishing, in which case the vecord of daily radio communication main-
tained between the South China Sea Programme Headquerters and the vessels
was utilized. However, on the whole, the records available were satisfactory.
The catch per days fishing (CPUE) by species and area cbtained for each trip
are shown in Table 9 and Figures 6, 7 and 8.

7.1 Seasonal Changes in the CPUE

A consistent trend in the seasonal change in CPUE is recognized
throughout the year in the Moro Gulf, that is, extremely low in summer and
higher in the other seasons (Figures 6 and 7). Although the seasonal cover-
age of the observations in the Sulu Sea is not sufficient to analyze the
seasonality of CPUE in the area in detail, it resembles that of the Moro
Gulf in the period concerned (May-September, Figure 8). It can be seen that
also in the Sulu Sea the catch rate is exiremely low for a short period in
the summer,

Skipjack played a leading role in the seasonal change in the total
catch (Figures 7 and 8), while the seasonality on the catch of yellowfin/



bigeye tuna did not appear clearly (Figure 7). The catch rates of skipjack
on Trip Nos. 16, 17 and 18 (1977) in the Moro Gulf were remarkably high.
This phenomenon can be attributed to the good fishing conditions in terms
of encountering a large number of schools and shelters as is discussed in
the next section. The effect of learning/skill of the fishing technique of
the vessels crew must also affect the CPUE level.

The seasonal pattern in the catch rates observed in the Moro Gulf is
presumably a general feature of the catch rate in Philippine waters since a
similar phenomenon is recognized in the catch records of the pole-and-line
fishery in adjacent waters (Figuve 17).

7.2 Some Factors on the Seasonal Changes in the CPUE

To investigate whether these seasonal changes in the CPUE were due
to changes in abundance or vulnerability of fish, the activities of the ves-
sels were analyzed in more detail. The total number of days fishing on each
trip were divided into those on which sets were made, those in which the
vessels used a shelter but did not make a set, (failure to lure fish), and
the remainder of days in which the vessel was searching for fish and a shel-
ter. The percentage of these components in the total number of days fishing
is shown in Table 10 and Figure 9.

The number of days on which sets were made was high in spring,
decreased towards summer and remained at a low level during summer, recovered

in autumn and then decreased again in winter. This seems to be the main
factor which affected the seasonal change in CPUE,

The number of days in which luring was not successful does not show
a clear seasonality, however, it appears relatively large in summer. It is
interesting to compare the low catch level of skipjack and yellowfin tuna in
summer observed in the pole-and-line fishery (Figure 17).

The success of pole-and-line fishing is very dependent on the feed-
ing behaviour/activity of tuna and it is probable that the reduced catch in
summer is due to less active feeding and this may also be the trouble of
night-time fishing by the seiners which depend greatly on the attraction of
baitfish and the feeding activities of tuna. According to the observers'
records, the number of schools sighted during the daytime in summer were as
plentiful as in the other &easons.

The number of days which the vessels had to spend searching showed an
inverse relationship to those on which sets were made. It is apparent that
the possibility of encountering both a suitable shelter and a school plays
the most important role in the seasonal changes in CPUE. The extremely low
level of days~searching in 1977 (Trip Nos. 16, 17 and 18), seems to have sup-
ported the remarkably high CPUE in the same period. According to the dbservers'
reports, the vessels encountered many good shelters which attracted bait/
tuna fish during these trips. Several times the vessel was able to utilize
the same shelter for 2-3 successive days without any searching effort. This
became more frequent as fishing experience increased.

Unfortunately, data on the number of schools sighted are not avail-
able on a consistent basis throughout the trips. However, according to a
number of observers! records, it is likely that the fish appeared to be more
or less equally abundant throughout the season. Therefore, it is considered
that the seasonal changes in the CPUE probably resulted from the behaviour
of the fish and the environmental conditions in the area, existence of
suitable shelters or the effect of the NE monsoon, rather than the change in
stock abundance.



8. SOME BIOLOGICAL FEATURES O THE STOCK

8.1 Size of School

Examination of the sizes of the schools has been limited to night-
time fishing due to the small number of fishing operations during the day-
time, It should be noted, thevefore, that the size of school dealt with
here means the quantity of fish which were lured by baitfish, It is not
certain whether the fish attracted were composed of a single school.

Observations Made by the Captain

The size of school on which a set was made was estimated by the
captain, either visually from his experience or by his interpretation of
sonay records., The average of the estimated school sizes on each trip in
night-time fishing in the Morec Gulf is shown in Table 11 and Figure 10,

The estimate is inaccurate due to its subjective nature and to the observa-
tions made by two different captains. However, a general trend can be
recognized throughout the years, that is, a low level in summer and winter
and a higher level in the other seasons (Figure 10).

Catch per Successful Set by Species

It is considered that the catch per successful set by species is a
good indication of the size of school. Catches in night-time fishing for
each trip are shown in Table 6 and Figures 11 and 12,

The average catch of skipjack changes in a fairly regular pattern
in the two arveas {(Figures 11 and 12), the lowest in summer (2-6 tons) and
higher in the other seasons -- about 16 tons in spring and about 10 tons
in autumn. So far as the average size of school is concerned there is no
significant diffevence between the years, in contvast to those observed
on CPUE, especizlly in spring. However, a slight doubt still remains on
whether the small catch in summer represents the change in the average
gize of school or in the behaviour pattern of fish in connection with
luring.

In contrast to the large difference in quantity of skipjack by
season the catch of yellowfin/bigeye tuna showed almost the same level
throughout the season -- about 2 tons (Figures 11 and 12). According to
the fishing log record yellowfin/bigeye tuna were usually caught in small
quantities mixed with skipjack and were seldom in a sepavrate large school.

The catch of other species was usually very smail -- about 0.8 tons
(Table 6). These species were caught incidentally and no useful conclu-
sions can be drawn from the results.

8.2 Length Composition and Age Structure

A sample of 50-100 specimens of skipjack and 25-50 of yellowfin/
bigeye tuna was measured from most sets made, and occasional measurements
were made on other species. The length composition of skipjack and yellow-
fin/bigeye tuna on each trip are given in the Appendix Table and percent
frequency histograms by month and area for all species measured are shown
in Figures 13, 1% and 15.



Skipjack

In the Moro Gulf skipjack caught during January-July were nearly
all between 40-55 cm (Figure 13) and they are considered to be 2-year olds
according to the work on the growth of skipjack (Kawasaki, 1964). During
May-July, although the majority of the catch was still dependent on 2-year
old fish, the recruitment of 1 year old fish, 25-35 cm in length appears
in the catch. The proportion of these recruits increased thereafter and
accounted for the majority of the catch in December. During July-December,
these two-year classes grew about 10 cm reaching 35-U45 cm at 1 year old
and 50-60 cm at 2 years old respectively. A similar growth pattern has
been observed in the North West Pacific (Kawasaki, 1963, 1964).

In the Sulu Sea, the seasonal change in the length composition is
not clear, probably due to sparse observations. However, the exploitable
stock in the Sulu Sea was one year older than that in the Moro Gulf (Figure
13). During May-September, 50-70 cm length fish dominated the catch.

These are considered to be 3 years old. Recruitment of 2~year olds usually
took place during May-July.

Yellowfin/Bigeye Tuna

The length composition of the catch of yellowfin/bigeye tuna from
the Moro Gulf and Sulu Sea showed a similar phenomenon to that of skipjack
(Figure 14). The majority of the catch during January-May in the Moro Gulf
were H0-55 cm in length which are considered to be 1 year olds according
to the study on growth of the fish (Suzuki, 1971). The recruitment of 20-
40 cm fish (Age 0) began to appear in May. Both year-classes grew about
10 cm during May-December and attained a length of 30-40 cm and 50-~60 cm
by December. ‘

Although a seasonal change in the length composition in the Sulu
Sea was not observed because of insufficient data, it is obvious that the
exploitable stock in the Sulu Sea is comprised of 2 and 3-year old fish,
one year older than those in the Moro Gulf (Figure 14).

Other Species

Length composition data obtained for the other species, which were
mostly incidentally caught, are shown in Figure 15. Frigate tuna were most
often caught among these species, its size range was very small (30-50 cm)
and it created a gilling problem in the net.

9. POTENTIAL CATCH RATES BY A PURSE SEINER

There is little doubt that purse seining for skipjack and yellowfin/
bigeye tuna during the day-time is not likely to be commercially successful
on its own. Night-time fishing using shelters and lights has proved to be
much more productive for catching tunas by modern purse seiners in
Philippine waters. Therefore, the possible potential catch rates have been
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analyzed only for night-time fishing. However, this does not exclude the
possibility of additionally catching tunas by day-time fishing, though the
returns from such fishing ave likely to be low.

Secondly, the potential catch rates have only been estimated for
the Moro Gulf as the data collected from the Sulu Sea was insufficient to
be dealt with separately. However, there is a possibility of utilizing
fish in the Sulu Sea with the catch rates equivalent to those in the Moro
Gulf. This will be discussed in the following section.

The catch rate per month was estimated by calculating the average
CPUE in each month observed over three years (Table 9 and Figure 7). Inter-
polation was applied to estimate the CPUE for specific months in which actual
observations had not been carried out. The results obtained are shown in
Table 12 and Figure 16.

The seasonal change in total catch rate shows two peaks, in spring
and autumn, (Figure 16). The catch rate of skipjack fluctuates remarkably
and is extremely low In summer. The seasonal pattern of catch rate obtained
here vesembles the seasonal changes in the catches of skipjack and yellowfin
tuna by the pole-and-line fishery in adjacent waters (Figure 17), though the
magnitude of the change of yellowfin/bigeye tuna is not so large as that
found in the pole-and-line fishery. It is interesting to note that the success
of both the purse seine and pole-and-line fishing depends on catching feeding
tuna. It is considered, therefore, that the decreased catch in summer and
winter may be caused mostly by the feeding behaviour of the fish and partially
by the rough sea conditions due to the monsoon season.

On the basis of the above estimates, a hypothetical annual catch of
a purse seiner can be calculated at about 1 500 tons of total catch compri-
sing roughly 1 300 tons of skipjack, 200 tons of yellowfin/bigeye tuna and
80 tons of other species, working on the assumption of 25 days' fishing
each month. From a practical peint of view, 300 days' fishing (25 days each
month) is probably too much as it is necessary to allow for drydocking, etc.
However, the vessel would lose only 50-60 tons if drydocking was carried out
in summer for 2 months. On the other hand, it is likely that the catch rates
obtained in this analysis are underestimated because the vessels had carried
out multipurpose survey activities which probably affected the efficiency
of the night-time fishing and also the skill and learning effect was lower
than on a commercial purse seiner of the size and power of the chartered
vessels should be able to achieve an annual catch of 1 500 tons or morvre.
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10, DISCUSSTONS AND RECOMMENDATIONS

It has been ascertained through this analysis that a modern purse-
seiner can obtain an annual catch of 1 500 tons or more by night-time fishing
in the Moro Gulf., The seasonality of the catch rates has also been made clear.
It can be said therefore that the major objectives of the tuna survey have
been achieved, However, several questions have also arisen in the course of
the analysis,

Identification of Yellowfin, Bigeye Tunas and Albacore

It has been vevealed that identification of these three species is
very difficult when their body length is less than 60 cm. The presence of
yellowfin and bigeye tuna in the area has been esgtablished in this survey,
however, the data on both species have not been dealt with separately due to
the inaccuracy of species identification. There is no satisfactory information
so far on whether or not albacore ig distributed in the area. It seems to be
inadequate to rely only upon the morphometvic differences since the charac-
teristics are very close or overlap among these three species. However, the
striation pattern and the shape of the livers of bigeye tuna and yellowfin
appear to show a consistent difference (Hackney, 1976)1/ and the appearance
of the stripes on the flanks seems to differ between bigeye tuna and albacore
(Klawe, 197732/, There seems to be the possibility of setting up criteria to
distinguish the above-menticned three tuna species in the area on a fairly
satisfactory basis. It is recommended therefore that a study on the identi-
fication of the three tuna species in their young stapge be undertaken. Some
laboratory work would be required, such as a comparative investigation between
the striation and shape of livers and the body colour and morphometric charac-
teristics., Identificaticn is particularly important when considering the
possible interactions of a purse seine fishery on these fish with actual or
potential fisheries on larger fish (see later sections).

Stock Structure and Migration Pattern

It is assumed that skipjack and yellowfin/bigeye tuna in the Moro
Gulf and the Sulu Sea are composed of single stocks, each part of a large
stock including adult fish, in the western Central Pacific (Fujino, 1972,
Kearney, 1975 and Ueyanagi, 1969). The Moro Gulf seems to be one of the
nursery grounds for these two species, and the majority of the fish in the
Sulu Sea are suppesedly recruited from the Moro Gulf,

i/ Letter to Mr. V.E. Matitson, President, Inter-Oceanic Factors, Inc.,
California, U.S.A.

2/ Letter to Mr. W.R. Murdoch, Senior Fishery Officer, South China Sea
Fisheries Development and Cooprdinating Programme, Manila, Philippines



Skipjack in the Western Pacific are spawned in tropical and
sub=tropical waters (Ueyanagi, 1969). The Ffish spend-their. larval and
juvenile stages theve then migrate to northern/southern temperate waters
(Fujino, 1972 and Kawasaki, 1972)}. This migration appears to take place
rapidly when they grow to about 30 cm in length (Kawasaki, 1972 and Mori,
1972). The results obtained for skipjack in this study such as the appear-
ance of small fish at 25-35 cm in May-July in the Moro Gulf and their assumed
emigration inte the Sulu Sea agree well with this general migration pattern.
It ig not clear so far where the fish in the Sulu Sea emigrate to. It is
believed, however, that the fish migrate into the northern South China Sea
since substantial catches have been taken by the Japanese and Taiwanese
Fishery in the waters just westwards.of the Palawan-Mindeoro-Luzon Islands
(Kume, 1973), The result of the skipjack survey by Indonesia (Dw:Lponggo9 1976)
revealed that a substantial quantity of skipjack are distributed in the northern
Indonesian waters without any gap from the Moro Gulf. These fish are also
believed to originate from the same stock.,

It is very difficult to estimate the size of the stock from which
the catches in Philippine waters are taken using the present data due to the
wide distribution of the fish. Therefore, a study on the stock structure and
migration pattern of skipjack and yellowfin/bigeye tuna in both Philippine and
adjacent waters is recommended, Tagging experiments are the most direct approach
in this respect., Studies on blood groups and isozymes also seem to be effective.
Then the assessment of the stock should be carried out as a part of the assess-
ment of the stocks in the whole of the Western Pacific,

Variation of Year-Class Strength

The catch rates of skipjack in the Moro Gulf in 1977 suggested
that the year-class strength might vary congiderably from year to year.
Monitoring the change in year-class strength through the analysis of catch/
effort data from the local fisheries is recommended.

Development of the Night-Time Fishing Method in the Sulu Sea

In general, there weve less. catches from the Sulu Sea than from
the Moreo Gulf. The reason for this appear to be that natural shelters
(dpifting logs, etc.) are less abundant in the area. There is little doubt
that man-made shelters (anchored floating vafts) can substitute for free-
floating shelters in the Sulu Sea (Murdoch, et al., 1977), However, anchored
shelters appeared to be less attractive than “free- ~-floating ones, and free-
floating objects passing an anchored vaft tended to lure baitfish and tuna
from it. A combined fishing method, wheréy a fixed floating raft was permitted
to drift once it had attracted bait and tuna was considered to be more produc-
tive (Murdoch, et al., 1977). Such a development of fishing techniques should
be assessed and followed up because more valuable fish in terms of fish size
could be taken in the Sulu Sea if the disadvantage of the lack of natural
shelters there could be overcome,

Rational Strategy for Development of the Purse-Seine Fishery

Although it has been ascertained that night-time fishing for tuna
can be done by modern, well-equipped purse-seiners, the usable fishing ground
would easily be saturated with em over-powered fishing fleet if a prudent scheme



on the expansion of the fishery was not adopted., It.is appreciated, however,
that the commercial fishery of the Philippines i1g expanding rapidly by the

use of a variety of essentially anchored rafts (payacs)., A study to determine
the suitable size of seiners and the number of vessels prelated to the extent
of the fishing ground is strongly recommended.

It should also be noted that increased.fishing in the Moro Gulf/
Sulu Sea area, which depends mostly on young fish, would effect any fisheries
(actual or potential) on the same group of fish later in their lives., Tor
yellowfin, which can grow to a large size, a greater catch in weight would
be taken, other things being equal, by postponing their harvest until they
have grown to a better size (possibly in the range of 70-100 ecm, 7-20 kg).

It is desivable for the rational development of the fishery that
the survey activities be strengthened by the national institutes with a group
of scientists who are specifically specialized in tuna resources survey. The
improvement of the national fishery statistics is also strongly recommended.
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Table 1. Summary of cruise, sets made and catches
(SH: Southward Ho, RV: Royal Venture)

e ] Date Number of Set Made Total Catch (Tons)

Lruise Trlp*) Vessel| Starting | Ending Moro Gulf Sulu Sea Total Moro Gulf Sulu Sea Total
No. No. Manila | Manila |Day Night | Day Night | Day Night | Day Night { Day Night | Day Night
1 1 SH 29.11.74§ 18.12.74] - - - - - - - - - - - -
2 1 RV 29.11.74 | 18,12, 74| (1%%) - - - - - (0¥} - - - - -
3 2 SH 4.1.75 3.2.75 7 {(2%%) - - 7 - 17 (0%%) - - 17 -
L 2 RV 4,1.75 3.2.75 7 - - - 7 - 5 - - - 5 -
5 3 SH 12.2.75 26.3.75 3 10 - - 3 10 L 119 - - b 119
& 3 RV 9.2.75 26.3.75 2 8 - - 2 8 0 7% - - 0 76
7 L SH 9.4.75 22.5.75 1 22 - 1 1 23 + 216 - 2 + 218
8 b RV 11.4.75 24.5.75 3 17 - 2 3 19 7 161 - L0 7 201
9 5 SH 12.6.75 18.7.75 - 6 - L - 10 - 19 - 23 - L2

10 5 RV 12.6.75 18.7.75 - 2 1 3 1 5 - S a 14 0 23
11 6 RV 25.7.75 27.8.75 - L - - - L - 20 - - - 290
12 7 RV 1.10.75 7.12,75 |12 10 - - 12 10 13 84 - - 13 84
13 8 RV 8.1.76 1.2.76 | - 3 - - - 3 - 85 - - - 85
14 9 SH 8.3.76 6.u.76 - 1 - - - 1 - 8 - - - 8
15 9 RV 29.2.76 3.4.76 - L - - - 4 - 77 - - - 77
16 10 SH 15.4.76 | 31.5.76 | - 4 - - - 4 - 36 - - - 38
17 11 SH 29.6.786 8.8.76 - 3 - 7 - 10 - 7 - 82 - t9
18 12 SH 21.8.76 17.8.76 - - - 9 - 9 - - - 102 - 102
19 13 SH 29.9.76 1.11.76 - 12 - - - 12 - 160 - - - 160
20 13 RV 2,10.76 5,11.76 - 8 2 - 2 8 - 28 0 - 0 28
21 14 SH 18.11.76 4 15.12.78f - o - - - b - 3y - - - 34
22 15 SH 6.1.77 | 17.2.77 | - 10 - - - 10 - 72 - - - 79
23 16 SH 26.2.77 | 19.3.77 | - 9 - - - 9 - 230 - - - 230
24 17%%%)} SH 16.4.77 | 11.5.77 | - 13 - - - 13 - 253 - - - 253
25 18 SH 26,5.77 24,6.77 - 14 - - - 14 - 297 - - - 297

Total 35 igu 3 26 38 190 46 1 991 0 2u3 Lg 2 23u

B;QT’ -

*) Sequential trip no. used in the programme, including the trips for small pelagic fish survey.

ole e
ww
ofs ols ofe
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Operations for training crew, excluded from the total number of set made and total catch.

Departed Darvel Bay, Sabah.



Table 2. Number of successful sets {(with the catch of 1 ton or over)
by the tvpe of operation and area

Trip Ne.
Operation Area r = - = = = = s = = p =
2 3 4 5 1 B 7 g g 10 11 12 13 L& i3 1t 17 18
Day-time Moro Gulf & 2 2 - - 5 - - - - - - -
Sulu Sea - = - 0 - - - - - - - 0 -
Total L 2 2 0 - 5 - - - ~ - O -
Night-time Moreo Gulf | - li% | 34 3 3 L 3 L L 2 - 20 1 g 43
Sulu Sea - - 3 L - - - - - 7 9 - - -
Total - i 37 10 3 L 3 &4 L 9 g 20 L 8 i3
Table 3. Percentage of successful sets by the type of operation
Trip No. .
Cperation 2ts v |5 18 |7 |8 |g lio |11 |12 13 | 18 17
Dav-time fishing 22 %0 |350C 0 - 82 | - - - - | - o -
o) o
Night-time fishing - 78 188 |87 75 | 40 1100 | 80 | 10D 30 | 100 | 100 | 100
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Table 4. Cause and frequency of unsuccessful sets by the
type of operation

. ’ o Number
Operation Cause of failure of sets
Day- Fish moved and escaped during the setting 15
time Fish dived and escaped during the pursing 10

Total 25
Fish moved and escaped ) 10
Night- Gear trouble 5
. Set was not well done due to bad weather 3
time )
Failure in luring 3
fodess
Other ) A
Information is not available 6
Total 28
i : .
) Including the set which was not well done due to strong tidal
current
wh)

Excluding the number of failure on which set was not attemptéd
fedh) . .

The fish taken in the net were released since the size of the
fish was too small,



Table 5.

Catch and catch per successful set

by species in the day-time fishing

(tons)
Trip No. .2 3 L & 7 13 Total
Mid-date of each trip|20.1.75 126.3.75 {26.4.75 - 27,10.75
Catch | Skipjack 21,2 2.9 | u.,9 - 8.7 - | 87.7
by Yellowfin/Big
Species| eye Tuna 0.4 0.6 1.4 - 4.3 - 6.7
Others 0.t 0.5 0,7 - + - 1.6
Moro Total 22.0 4,0 7.0 - 13.0 - 46.0
Gulf
Catch | Skipjack 5.3 1.5 2.5 - 1.7 - 2.9
per Yellowfin/Big
Success- eye Tuna 0.1 0.3 0.7 - 0.9 - 0.5
ful Set Others 0.1 0.3 0.4 - + - 0.1
Total 5.5 2.0 3.5 - 2.6 3.5
Mid-date of each trip - - - 19.6.75 - 9.10.76
Catch Skipjack - - - No set - No set -
Sulu - by Yellowfin/Big was was
Sea Species eye Tuna - - - success- - success- -
Others - - - ful - ful =
Total - - - - - -




Table 6. Catch and catch per successful set by species

in the night-time fishing

{tons)
Trip No. 3 L S 3] 7 8 9 10 41 12 ik 17 Total
Mid-date of each 5.3 2.5] 6.7111.8 126.30118.1/18.3/14.5,26.7 - 2.12 28.4
trip 75 75 75 75 75 76 76 76 76 76 77
Skipjack 132.9271.8 116.6 5.575.5 183.8169.,2/25.6{ 2.8; - 4u5.0 23.9 51.1 232.5 1,646.3
Catch | Yellowfin/
by Bigeye Tuna | 26.5; 74.4%| 9.1]10.3} 8.5 | + 3.1} 6.8 u.2 - 10.1 10.9 18.3 235.7
Species| Others 35.64§ 33.8| 2.3, 4.2| + 1.2112.7] 3.6 - - 4 o+ 2.2 109.0
E’ézrl; Total 195.01377.0/28.0/20.0|84.0 [85.0(85.0/36.0{ 7.0| - H88.0 34.0 [72.0 253.0 1,991.0
Catch Skipjack 8.5 8.0 2.8 1.8118.9 27.917.3| B,4} 1.4 - 6.0 17.9 11.8
per | Yellowfin/ _
Success-| Bigeye Tuna 1.9 2,11 1.5) 3.4] 2.1 + 0.8, 1.7 2.1 - 2.5 1.4 1.4 1.7
ful Set Others 2.5 1.0 0.4 1.4 + o.4u) 3.2 0.8 - + + 0.2 0.8
Tetal 13.9 44.1) .7} 6.7{241.0128.321.3} 9.0 3.5 - 8.5 9.0 12.5 14.3
Mid-date of each - 21.5 4.7 - - - - - 20.71 2.9 - -
trip ) 75 75 76 76
Skipjack - 39.6 ,27.3 - - - - - £1.5/92.8 - - 201.2
Catch | Yellowfin/
by 4 Bigeye Tuna | - 2.4 8.7 - - - - - - 120.5] 9.2 - - £1.8
| Species| Others - 0.0 + - - - - - + - - - 0.0
Sulu ' S '
Sea L Total - 42.0137.0 - - - - - 62.0102.0 - - 2u3.0
Catch | Skipjack - 13.2) 6.8 - | - - - - 5.9}10.3 - - 8.7
per Yellowfin/ ~
Success-  Bigeye Tuma| - 0.8 2.4 - | - - - - 2.9, L0 - - i.8
‘ful Set | Others - 0.0] =+ - | - ~ - - + - -~ - 0.0
‘Total - 14,01 9.3 - - - - - £.9:14.3 - - 10.6
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Table 7. Comparison of the catech per successful set between the
day-time and the night-time operations in 1975, The
data from both Moro Gulf and Sulu Sea are combined,

(Tons)

Trip Ne. 2 3 b ) 6 7 Total

Skipjack 5,3 1.5 2.5 0 o 1.7 2.9

Day- [Yellowfin/Bigeye tuna | 0.1 | 0.3 | 0.7 | O - 0,9 0.5

. Othaers 0.1 7 0.3 O.4 | O o 4 0.1
time

Total 5.5 | 2.0 | 3.5 { 0 - 2.6 3.5

Skipjack - 9.5 8.4 L. 1.8 118.9 8.4

Night- [Yfellewfin/Bigeye tuna | - 1.9 | 2.0 } 1,9 | 3.0 1 2,1 2,0

, Others ' - 2.5 1 0.9 10,2 1] 1.4 $ i.1
time

Total = 13.9 {11.3 6.5 6.7 }121.0 11.5




Table 8. Number of days fishing as a measure of fishing
effort expended in the night-time fishing

azzm

Trip HNec.
Area ,
3 & 5 6 7 8 i 10 i1 12 13 i4 i5 i6 17 18 Total
Moro Gulf L2 |66 26 18 22 8 20 11 Py - 38 15 | 22 iy i8 22 350
Sulu Sea - sl - - {0~ - lwlas] -1 - |- |- |-1]- 56
Total B2 |71 43 18 22 8 20 11 28 16 36 15 22 i4 i8 22 506
Table 9. Catch per day fishing (CPUE) by area and
species in the night
Trip No. 3 L 5 & 7 8 g 10 11 12 13 in i5 18 17 18 %@tal
Mid-date of 5.3 |2.5 6.7 ;11.8 [26.10 | 18.1 |1B.3 [iu.5 |2B,7 | - 16.10 | 2.12 | 2.2 B.3 |2B.u4
each trip 75 75 75 75 75 76 76 76 76 76 76 77 77 77
Moro Skipjack 3.2f4.1 {0.6 0.3 3.L 10.5 3.5 2.3 0.3 4.0 1.6 2.8.:15.8 112.9
Gulf Yellewfin/
Bigeye Tuna . 0.6/1.1 0.4 0.6 0.4 |+ 6.2 0.6 C.b - i.1 0.7 0.5 0.u 1.0
Others 0.9/0.5 j0.1 0.2 + 0.2 0.6 0.3 - - 0.1 + + 0.3 0.
Total %55 5.7 11.1 1.1 3.8 10.6 4,3 3.3 0.71 - 5.2 2.3 3.3716.4 |14.1
Mid-date of - 21.5)4.7 - - - - - 20.7 | 2.9} - -~ - - -
each trip 75 |75 76 76 ]
Sulu Skipjack - 7.9 1.6 - - - - - 2,3/ 5.8] - - - - -
Sea Yellowfin/ _ .
Bigeye Tuna - 10.5 0.8 - - - - - 1.1 0.8 - - - - - 0.7
Others - 0.0 + - - - - - + - - - - - - 0.0
Total - 8.4 2.2 - - - - - 3.4} 6.4} - [ i N - 4.3




Table 10. Number of days fishing and its component for searching,
unsuccessful luring and set made in the night-time
fishing in the Moro Gulf

.
Trip Ne. 3 L 5 e 7 8 ] 10 144142} 43 {44 45 J16 (17 {18 |Total
P a #) *) ,
Days fishing 42 168 28 i8 122 | 8 20 11 1310 - 36 {145 |22 4w 18 22 322
L&) wE) ®F)
Days seayching "1 16 |19 | 14 81 612 ? 8 5 - ey e 72 2y 2% 102
Numbers
Daysﬁunsuc-. a%) &%) aax)
cessful luring 8 8 L & 5 {7 ? 1 2] - 7 5 5 3 3 & &L
D
Days set made i8 | 38 8 L1310 13 3 b 3] - 20 L 140 g )43 iy 156
& of Searching 38 29 54 bl 4 27 17 ? 55 {50 - 25 40 |32 118 11 S 32
ngzo- Unsuccessful
: luring 19 312 i3 33 127 2 ? 9 120 - 19 0 33 123 (21 (47 27 20
Sets 43 | &89 31 22 | 45 /38 |25 36 | 30| - 56 {27 ,u5 ;g4 |72 |64 L8

#)  Including the days in bad weather
#%)  Information is not available for the trips No. & and 9, excluded from the total.

®%%)  Seven trials which succeeded in luring small body-sized fish but sets were not made on them are
not included.

Table 11. Average school size estimated by captain for each
trip in the night-time fishing in the Moro Gulf

10 11 ¢ 13 iy i5 16 i7 i8

w
=
w
()]
-3
[o4)
(s

Trip No.

Average scheol size i7 18 g 32 27 50 31 40 18 29 i3 20 ¥9 20 31




Table 12,

Estimated average catch per days fishing by
species for each month in the night-time
fishing in the Moro Gulf

(Tons)
f’Ygllowfin/

Month Skipjack %S%iy@ Others Total
Janpunary 6,7 0.3 0.1 fol
February 6,7 0.3 0.1 7.1
HMarceh 7.5 o.M 0.6 8.%
April 6.5 0.8 0.5 7.8
May 6.1 0.8 0.3 7.5
June 5.3 0.5 0.2 6.0
July 0.5 0.4 0.1 1.0
August 0.8 0.6 0.1 1,5
September 2.3 0.7 0.3 3.3
October 3.7 0.8 g.4 4.9
November 2,9 0.8 0,2 3.5
Dacember 1.6 0.7 0.1 2.0
Total 50,5 7.1 3.0 60.6
Mean 4,2 0.6 0.3 5.1




Appendix Table

1

Length composition of the catch by area and trip

Area ;. Moro Gulf
Species : Skipjack
Vessel Trip SH-3 RV-3 RV-U SH-5 RV-5 RV-6 RV-7 RV-8 RV-9
Mid-date 6.3.75|5.3,75 {1,5.75 {8,7.75 6.7.75({11.8.75]26.10,75/18.1.76 [18,3,76
20-24,9 cm 1
L1 1 33
30~ 99 1 15 5 22
3 25 6 4 25 9 1 2
40~ 155 19 368 38 10 23 17 65 36
5U.2 68 874 211 103 69 62 104 93
50~ 110 25 56 52 27 L8 168 60 23
18 3 19 23 6 12 3 1 2
60~ L 7 1 1 1
3 3
70~
80~
90-
100=
Total 835 115 1 493 332 163 183 315 231 156
Species: Skipjack (continuation)
Vesgel Trip SH~10 SH-11 SH=13 RV-13 SH-14 SH-15| SH-16 SH-17 SH-18
Mid-date 14.5.76 |26.7.76 fi4,10,76|21.10.76(|2.12,76|2.2.77]8,3.77 |28, 4,77 9.6,77
20-24.9 cm 1
3 28 2
30- 8 16 280 7
12 155 134 15 Lo 12 6
40- 57 31 269 32 29 80 275 24 123
2u5 22 129 33 10 91 240 16k 588
50~ 40 19 163 64 12 19 28 22 67
3 4 25 1 8 1
60- L 1
70-
80-
90~
100~
Total 345 99 762 572 83 230 556 210 785
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Appendix Table 2

Length composition of the catch by area and trip

Area Moro Gulf
Species : Yellowfin/Bigeye Tuna
Vassal Trip SH-3 RV-3 | RV-4 SH-5 RV-5 RV-6 RV-7 |- RV-8 RV-9
Mid~date 6,3.75{°5,3.75] 1.5.75 [8,7.75 |6.7.75111.8.75 {26.10.75/18,1.76 {18.3.76
20-24,.9 cm ‘ Y ‘ ,
, 33 : 13 - 1 15
30- 143 .8 60 37 1
-1 60 34 9 85 12
H0= . 22 8 20 92 © 30 .10 17 2
. 151 30 339 37 7 19 33 12
50- 101 35 496 110 51 85 UL 7 10
1 5 52 50 11 5 30 8
60- 2 10 11 2 34 2
7 17 7
70- 8 4
2 6
80~ 3 3 1
2 2
90- 2 :
100~ 1 1
o |(115) 1(f10) 1 (120) 1
Total 278 106 1 194 | 34y 183 201 ] 180 21 36
Species : Yellowfin/Bigeye Tuna (continuation)
Vessel Trip | SH-10 SH-i1 | SH-13 . | RV-13 SH=14 -| SH~15 | SH-16 | SH-17 SH-18
Mid-date 14,5,76(26,7.76 {14.10,76]21,10,7612,12.76| 2.2,77| 8,3.77|28,4.77 | 9.6.77
20-24,9 cm e ] ' ' ' '
33 2
30~ 5 3 -187 2 1
9 105 | 104 | ‘8. 6 2
40~ 6 51 174 59 - 9 8 1102 5 36
70 01 196 72 8 38 210 107 230
50~ 65 22 220 66. 15 16 . 71 39 185
10 154 26 6 3 g - 3
60~ 2 78 7 1 1 6
10 ‘ 2
70~ 1 6 '
1
80- 1
80~ : 1
2
1.00= 1 2 2
5 -
- (120)
Total 141 146 948 554 56 [ 73 383 163 - 472




Area ¢ 8

.27 L

Appendix Table 3

Length composition of the catch by avea and trip

ulu Sea

Species : Skipjack

Vessel Trip RY-H SH-5 RV-5 SH-11 SH-12
Mid-date 21.5.75 w.7.75% W 7.75 20.7.76 2.9.76
20-24.9 cm ’
p
30- i8
1 10 7 7
10— 90 39 38 T
19 11 124 151
50~ 14 35 12 225 306
51 38 5 208 57
60 106 105 5 Bl - 26
ug 54 1 7 L
70~ i
80~
90~
100~
Total 220 asi 100 662 552
Species : Yellowfin/Bigeye Tuna
Vegsel Trip RV-U 8H-5 RV-5 SH-11 SH=-12
Mid-date ) 21.5.75 b,tr.15 u.7,75 20,7.76 2.9.76
20-24,9 cm
38
30- - 2 25 2
1 24 9 6
50 165 EE 28 13
73 5 131 ' 33
50 i 21 . 1 26 197
1 5 LR 22
50~ ) 1
9 1
70 26 g !
63 21 2 7
80~ 28 5 1 ug 12
) il 50 19
90 10
100=- .
(L4574 1do 11
Total

139 323 105 3ul 312
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PART II

TEST PURSE SEINE FISHING FOR SMALL TUNAS AND OTHER
SMALL PELAGIC FISH OFF THE COASTS OF THAILAND, PENINSULAR MALAYSIA,
SABAH AND SARAWAK (1975-1977)
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TEST PURSE SEINE FISHING FOR SMALIL TUNAS AND OTHER SMALL, PELAGIC FISH
OFF THE COASTS OF THAILAND, PENINSULAR MALAYSIA, SABAH
AND SARAWAK (1975-1977)

ABSTRACT

Two modern Canadian Purse Seiners, Southward Ho and Royal Venture made
several visits and spent some 180 days between Bugust 1975 and April 1977
in fishing for small tunas and other small pelagic fish off the east and
west coasts of Peninsular Malaysia and Thailand and also off Sabah and
Sarawak.

Small tunas (tonggol, eastern little tuna and frigate tuna) were common
as small wild schools of up to 10 tons in most areas, but were found to be
extremely difficult to catch by standard daytime purse seine fishing.

Attracting small pelagic species to lights at night was successful and
out of 35 pre-dawn sets, 28 caught over 1 ton with an avevage of 11 tona
or an overall average of 8.3 tons per set. Roundscad (Decapterus spp.) and
mackerels (Rastrelliger) comprised over 80% of the fish caught with yound
herring (Dussumieria spp.) and sardines {(Sardinella spp.) making up about
10%, Hard tail scad (Megalaspis cordyla) appeared toc be more readily caught
during daytime fishing than other small pelagic species.

Small tunas and other small pelagic species were found in most areas
to be common’ out’ to at least 40 wiles from the shore, beyond which their
abundance was frequently less.

Data are presented on the size composition of the various species
caught in each area.

Several days were spent in searching for large tuna (Yellowfin and
Skipjack}) over the deep water in the northern Andaman Sea, but without
sucecess.
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1. INTRODUCTION

One of the major "“action-oriented" objectives of the SCSP has been to
aid the speedy development of fisheries for pelagic species as the evidence
available suggested that the resources of pelagic species in the SCSP area
offered a very substantial potential for increased exploitation (Anon. 1974).
To this end two modern Canadian purse seine vessels were contvacted for 2
years to carry ouf "semi-comusrcial test fishing for pelagic species in the
South China Sea .covce.." (Anon. 1974, p. 104}).

With the large area involved and the many pelagic species, priority
was given to test fishing for the large tunas for which these purse seine
vaessels were particularly suited. However, time was allocated to carry
out testing fishing for small tunas and other swmall pelagic species and
this report brings together the results of this test fishing done at inter-
vals between August 1975 and Bpril 1977 which included the southern Andaman
Sea, the east and west coasts of Peninsulayr Malaysia, the Gulf of Thailand
and the waters off Sabah and Sarawak.

2. OBJECTIVES

The expansion of the fisheries for the small tunas and other small
pelagic species by the countries of the SCSP requires information at two
main levels. One concerns national planning and is information on the maxi-
mum sustainable vield of each species of fish and the extent to which that
potential is being reached. The other concerns fishing activities and is
information on distribution and abundance of each species and the suitable
methods foxr catching them.,

The work reported here of two vessels fishing for a short period in a
very large area can add little to the former requirement but can add useful
information on the abundance of small tunas and other small pelagic fish
in areas little fished at present ~ especially at increasing distances from
the shore and off Sabah and Sarawak, and alsc on the suitability of the
lavrger modern purse seiners Ffor catching these pelagic fish in the waters
of the member countries of the SCSP.

Peninsular Malaysia and Thailand already have well established riung
net and purse seine fisheries for small pelagic fish, catching especially
mackerels, but also the lower priced scads and sardines, and substantial
information exists on their more inshore distribution, seasonal availabi-
lity and catchability. Little was known, however, on the availability and
catchability of the small tunas -- tonggol (Thynnus tonggol) , eastern
little tuna (Thynnus affinis) or frigate tuna (Auxis spp.) though they are
caught in considerable numbers by seines and gill nets in Thailand and by
trolling, gill nets and seines in Malaysia.

The wmain objectives, therefore, of the two chartered purse seiners,
Southward Ho and Royal Venture, were to search for and catch the small
tunas and also to add as much information as possible on the distribution
and catching of other small pelagic species.



While the vessels were in the Andaman Sea area, special attention
vas to be devoted to determining the availability of large tuna in that
area. Thizs aspect of the work is covered in section 4.1 of this repoxt

3. FISHING GEAR AND METHODS
Bssential information on the two wodern Canadian purse seiners that

carried out the fishing reported here are given below (moxe details ave
given in Simpson and Chikuni, 1976} .

) Gross Engine
Vessal | Length (m} Tonnage Power (HP)
Southward Ho (SH) 34 420 1,125
Royal Ventuxe (RV) 29 283 850

The test fishing wasz started in August 1975 on trip SH 6 using a
typical purse seine used for catching herving in British Columbia, how-
ever, it had two limitations for the planned test fishing. In the first
vlace, the mesh of l-1/4 inches (32 mm) while satisfactory for small
tunas was too large for the small pelagic species in the area which
became caught in the meshes in great quantities making cleaning the net
very tedious and time taking. Also, the hung depth of the net (45 fm)
was too great for many of the areas where it was planned to £ish. The
net was, therefore changed after set 8 on trip SH 7 for a purse seine
belonging to the Fishermen's Training Institute at Penang, Malaysia which
had a mesh of 20 mm (3/4 inch approximately) and a hung depth of 25 fm.
Howaver, this net sank slowly and was generally smaller than the herring
net, and in order to improve the chances of catching smaller tunas it was
decided to resort to the herring net lengthened by the widision of 100 fms
of net taken f£row the Penang net.

This was done after the set 17 and the wodified herring net was used
fox the next trip 7 (sety 18-39),

This modified herring pet was not used after trip 7 and the fishing
on txips 8, 10, 11 and 12 wasg done witch the small meshed Penang net.

On the f£inal trip to Sabah in April 1977, the original Canadian hexr-
ring net was again used., ‘These details are summarized in the following
table,



Trips Net ‘Hunquﬁmqﬁh Hung dapth TMEEEEEWME
fms fg inches mm
SH6, SHT7 (sets 1-8), 1. cCanadian
SHL17 herring 320 45 1=-1/4 32
SH7 (sets 9=17), SHS, 2. Small mesh
RV1iO, RV1l, RV12 Penang 280 25 3/4 20
SHT7 (sets 18-39) 3. Modified about
herring 420 45 mixed
net

On each trip the vessel took aboard one op more blologists and other
observers from the countyry along whose coast the vessel was to operate
and the observers were asked to keep a vecord of the searching operations
of the vessel and full details of all sets made, similar to the recovds
kept for the test fishing for tuna (Peterson, 1975). These records and
additional reports prepared by some of the observers are the basis of this
summary report.

The general pattern of operation was to spend the daytime running and
searching for schools of small pelagic fish, with special attention to the
small tunas, recording the schools sighted and fishing for small tunas ox
other small pelagics when suitable schools could be found and approached.

At nigh€ttime, the vessel would drift or anchor with its mercury lamps
on all night and if before dawn a sufficient quantity of pelagic fish had
been concentrated by the lights, an attempt would be made to catch them,
or at least a proporticn of them, to take samples for species identifica-=
tion and length measurements.

The pre=dawn catch would be made as follows. Powerful lamps were put
on a small light motor boat which put off from the seiner and stopped over
the school of fish. The lamps on the purse seiner were then switched off.
Thus, the fish were held below the swall lighted motor boat. Then the
purse seiner maneovered into position and, keeping a watch on the fish by
sonay,; started the purse seining operation round the speed boat and the
school of fish. Onece pursing was complete, the motor boat would leave by
passing over the head rope,

4, RESULTS

4.1 Yellowfin tuna and skipjack in the Andaman Sea

-
Vessel Trip No. Duration vsc$?ﬂ
Reports
Southward Ho 7 Neve 15-<Bec. 15, 1975 WP/28, WP/49
Southward Ho 8 Jan. 13=25, 1976 WP/49
Roval Venture 12 August 1=-7, 1976 -




The searching for larger tuna (yellowfin, big eve and skipjack)
was a major objective of the visits of the Southward Ho to this area in
November /December 1975 and in January 1976 and to a lesser extent of the
visit of the Roval Venture in August 1976,

These larger tuna are regularly caught by vessels from Koxrea,
and Japan landing their catch in Penang. However, interviews with pro-
cessing factory managers in Penang indicated that the majority of these
tuna were in fact caught in the Indian Ocean, outside the Andaman Sea and
that in recent years, the catch rates had been falling off and fewer ves-
sels were now landing their  eateches in Penang.

The visit of the Southward Ho was largely to search the deeper
water areas from the Thai coast towards the Nicobar Islands to obtain
further information on the abundance of these larger tuna in the area and
whether they could be readily caught by modern purse seining. These
observations were particularly important, as the Thai Government was at
the time considering supporting substantial investment in larger purse
seine vessels for tuna fishing in the Andaman Sea.

Aerial spotting for tuna was arranged and carried out to coin-
cide with the visit of the Southward Ho in late November 1975.

The details of the surveys by the Southward Ho in November/
December 1975 and January 1976 (Trips 7 and 8) have been set out in Work-
ing Paper No. 49 of . the SCSP, and the results of the aerial spotting has
been described in Working Paper No. 28. The results described there are
summarized here with the as yet unpublished results of the Royal Venture's
visit in August 1976.

Between November 15 and December 15, 1975 and between Januaxy
13-25, 1976 the Southward Ho devoted most of its daytime work to a series
of east-west runs from Phuket and other parts of the Thai coast to as far
west as 95°E during November and December 1975 and to 94°E in January
1976, between 6°N and 9°N, looking for large tuna. No track charts are
available of the actual runs made but most of this deep water area was
covered in each of the two periods (Fig. 1). In August 1976, only a few
short runs were made beyond the 200 m edge of the continental shelf.
{Maynard, 1976).

On no occasion were yellowfin, big eye or skipjack tuna seen on
any of these runs. Nor were any tuna sighted during the aerial spotting,
which extended as 6 separate transects between the Thai coast and some
250 miles west, reaching almost to the Nicobar Islands.

The reports from the spotter on the plane and the observers on
‘the vessel were consistent in their reporting extremely little visual evi=-
dence of any marine life in the whole area of deep water beyond the
continental shelf.



Although the work in November-January was during the NE monsoon,
weather conditions were good for visual observations and there is little
doubt that during that period very little large tuna were present in the
area,

The visit in August 1976 obtained no evidence or indications of
large tuna being present in the area at this time of year, but no runs
were made beyond the continental shelf.

While it has not been shown conclusively that larger tuna do not
enter the Andaman Sea in commercial quantities, there is little evidence
to suggest that they do. There certainly is not sufficient evidence to
support the establishment of a fleet of lavge purse seiners depending to
any extent on catching large tuna in the southern part of the Andawan Sea.

4.2 Small tunas and other small pelagic species by areas

4.,2.1 West coasts of Thailand and of Peninsular Malaysis (Fig., 1)

Country Vessel Trip No. Duration Net ggigrt
Thailand Southward Ho 7 15 Nov.-15 Dec. 1975 2 WP/49
Thailand Southward Ho 8 13-25 January 1976 2 WP/49
Malaysia Royal Venture 12 19-23 July 1976 2 -
Thailand Royal Venture 12 1~7 August 1976 2 -

Daytime fishing off Thailand. The vessel spent most of
the daylight hours looking for lavger tuna over the deep waters of the
southern part of the Andaman Sea (see section 4.1) but at the same time
the crew and observers kept a watch out for smaller tuna and othevr pelagic
species. Very little life was seen beyond the edge of the continental
shelf but over the shelf and especially towards the coast, considerable
numbers of small schools of 1=-10 tons of tonggol, little tuna, frigate
tuna, chub mackerel, roundscad, round herring and sardines were recorded
as having been seen.

When schools of small tuna were approached during daylight,
they scattered and rarely were conditions suitable for making a set., How-
ever, on two occasions, sets were made. On one (SH7, set 31, 25.11.75) 2
tons of a school of about 5 tons of frigate tuna were caughty on the other
{8H7, set 38, 7.12.75), there was trouble getting the gkiff away and the
school of about 5 tons of frigate tuna escaped. Rather less fish were seen
on the January 1976 trip compared with the previous November/December one.

Daytime fishing off Malaysia. The 4 1/2~day trip by the
Royal Venture off Malaysia in July 1976 made similar observations, sighting
small schools of tonggol, frigate tuna and small pelagic species during
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scouting over an area up to some 70 miles north, west and south from Penang.

No opportunities occurred for setting on the small tunas during the daytime
as the fish scattered or dived,

Nighttime fishing. At night, the vessel anchored orx
drifted with mercury lights on and made a set shortly before dawn if suffi-
cient fish had been attracted. It was found that good attraction occurred
in most nights with little or no moon, but on moonlit nights, few were
attracted and the fish were wild.

Eight pre-dawn sets were made off Thailand in November/

December 1975 and two off Malaysia in July 1976, with the following results.

Malaysia
Thailand (1975) (1976)
Trip/Set 7/30 7/32 7/33 7/34 7/35 7/36 7/37 7/38 7/39 12/2 12/3
Date Nov Nov Nov Dec Dec Dec Dec Dec Dec July July
25 27 28 1 2 5 6 7 9 22 23

Size of school -

(tons) 2 10 6 8 : 12 10 2 5 3 ‘10 15
Catch (tons) 2 10 5 8 12 10 2 0 0 2 2

Estimated 7 Composition
%

Little tuna / - - - - - - - - - - 2
Tonggol - - - - - - - - - 15 95
Frigate - - - - - - - - - 80 3
Roundscad 5 99 9 80 99 10 - - - 2 -
Rastrelliger

3PP 5 = - - - 1 - - - - =
Round herring 60 - - - - - - - = - -
Spanish

mackerel 30 - 1 - - - - - - - -
Sardines - 1 90 20 = 3 100 - - - -
Hard tail - - - - - 78 - - - - -
Others - - - - 1 8 - - - 2 -

*/

For scientific names, see Appendix II.




It is interesting to note that the two pre-dawn sets
off Malaysia caught largely small tunas while the pre-dawn sets off
Thailand caught a variety of small pelagic species. It is not considered
that there is much significance in this as all three small tunas and the
common small pelagic species appeared from daytime sightings to be wmore
or less equally distributed northward from about 5°N and the number of sets
was small.

It is also clear that while there was some mixing of spe-
cies in many of the sets, one species usually predominated, making up 60%-
100% of the catch.

4,2.2 East coast of Peninsular Malaysia and Gulf of Thailand

{(Fig. 2)
: e sSCsP
Area Vessel Trip No. Duration Net Reports
Malaysia Southward Ho 6 Aug. 17-27, 1975 1 Wp/25
Southward Ho 7 Sept. 10=-26, Oct.
16=-31, 1975 1 &2 WR/49
Southward Ho 8 FPeb. 1=3, 17-18,
1976 2 Wp/49
Royal Venture 11 June 25=July 12,
1976 2 -
Royal Venture 12 Aug. 15-24, 1976 2 -
Gulf of
Thailand Southward Ho 7 Oct. 1-=15, 1975 2 Wp /49
Southward Ho 8 Feb. 11-16, 1976 2 Wwp/49

Bast Coast of Peninsular Malaysia. In all, some 74 days
were spent in this area running and searching for schools of small tuna and
other small pelagic fish. The observations extended from off Singapore to
the border with Thailand, but most time was spent in the northern half of
this area working from about 10 miles to 65 miles cffshore.

During daytime, special attention was paid to locating

schools of small tuna and many small schools of all three species of 2-10
tons each were seen and a few were estimated as reaching 20 tons. In all,
29 sets were made during daylight mostly to try to catch schools of small
tuna, however in the majority of cases, the tuna escaped from the ret before
the ring was closed or before pursing was complete and only in 5 sets were
any small tuna caught, and in all cases, there were only a few individuals
retained, admixed with a small quantity of small pelagic fish. In 10 other



sets no tuna was caught, but up to 6 tons of small pelagics. Thesae included
three attempls in September 1976 to cateh schools of hard tatl scad
(Megalaspi§acoqu;g) which were successful, catching the whole schools and
vielding 2, 4 and 6 tons respectively, with a very small quantity of macke-~
rel on each occasion (Trip 7 sets 2, 3 and 24). The first two of thess sets
were made with net 1 and the third with net 2. In 14 sets, no fish were
caught.

An examination of the positions of the sets in which some
small tunas were caught and of definite visual identification of schools seen
indicated their presence along the whole coast and out to at least 60 miles
from the shore, both tonggol and little tuna being specifically recorded from
over 40 miles from the coast.

Throughout the running and searching, small schools of
mackerel and roundscad were frequently seen with hard tail (M. coxdyla),
malabaricus) also being reported. These species were found near the coast
to well offshore and some at least to 40 miles and probably very much more,
though further from the shore the schools were more scattered.

Nighttime fishing. FPifteen pre-~dawn sets were made off the
Malaysian east coast with the following results.

&3
s
N

Trip 6 6 6 7 7 7 7 1 11 11 11 11 12 a1z

Set 2 4 5 1 8 20 25 26 1 2 4 5 8 9 10

Size of school 50 2 2 80 75 10 6 3 1 2 1 2 12 10 25
(tong)

Catch (tons) 20 30 40 30 10 6 6 0.3 O 10kg 1  0.510 0.5 20

% Composition

Tonggol - - - - - - = - - - - - - 50 -
Little tuna e = =12 =L - - - - - - - 20 -
Frigate e - - - - - 10 -
Mackerel 35 35 35 74 - 99 35 - - - 5 10 10 2 75
Roundscad 60 65 65 7 100 - 65 - - - 40 40 90 18 25
Round

herring - - - 7 - - - - - - 40 40 - - -
Malabar

Cavalla 5 - - - - - - - - - - - - - -
Others - = = = = = =100 - 100 14 - - - =




It is seen that small tunas were only caught in appreciable qguantities in 1
set (7/1) when sone 4 tons, 12% of a 30-ton catch, were little tuna. In one
other set (12/9), a small catch of 0.5 ton was largely a mixture of the three
‘small tunas. The main feature of these 15 sets was the dominance of mackerel
or roundscad in all the 10 sets in which 1 ton or more was caught.

Gulf of Thailand. Of the two visits to the Gulf of Thailand,
the first, which included 13 days of fishing in September/October 1975, was
during the SW monscon while the second for 6 days in February 1976 was during
the NE monsoon.

On the first trip, observers were aboard for only 7 days and
information on the results is very limited. However, daytime searching for
fish indicated the presence of small schools of a variety of small pelagic
species and small tunas but no schools were reported as being of more than 5
tons. Most of the schools dispersed on being approached and on no occasion
was it considered worth making a set.

At night, the mercury lights were put on, but only twice
was there a sufficient accumulation of fish to merit making a set. These
two sets (Trip 7, sets 9, 10), which were made some 50 miles east of Chum-
phon (Fig. 2), caught 5 tons of round herring and sardines and 1/2 ton of
mackerel, roundscad and sardines, respectively.

During the trip in February 1976, most of the 6 days were
spent east of Chumphon and pelagic fish appeared to be much scarcer than
during the September/October visit, and only scattered schools of small tuna
were seen and the fish wexe very wild. Few fish were attracted to the lights
at night. No sets were made dvring the day or night.

4.2.3 Sarawak and the west ccoast of Sabah (Fig. 3)

Trip q Fishing  Sets . scsp |
Area Ve 1 Duratior ' \
sse No. uration Davs Day  Night ' Repert
Sarawak Royal Venture 10 26 May=8 June 76 10 1 7 2 -
Sarawak Royal Venture 12 7-10 Sept. 1976 4 1 1 2 -

Sabah Royal Venture 10 28 April, 4-17 May

1976 13 - 2 2 -
West
Coast Royal Venture 12 14-19 Sept. 1976 6 1 2 2 -
West

Coast  Southward o 17 7-8 Apxil 1977 2 - - 1 -
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Sarawak. As in the fishing ofif the other countries, the
daytine fishing iavolved general goouking For schools of small pelaglc £ish
with special attention to swmall tunas. The 14 days flohing off Saravalk was
Largely within about 70 miles of the coast but also included one run out Lo
the 100 m contours some 200 miles from the ceoast. Schools were relatively
common in the waters up to about 60 miles offshore, but beyond that, prac-
tically no fish life was seen, either on the surface or on the sonar. In
the more coastal area, schools of small tunas, mackerel, sardines and round
herring were recorded with rather less small tuna than seen off Peninsular
Malaysia or the west coast of Thailand. 8chools were small, usnally less
than 5 tons but fairly common, though one of some 10 tons of sardines was
recorded. Also one fast moving school of about 35 tons of skipjack was seen
in some 40 fm water, 75 n. miles MNEL of Kuching (26.5.76}.

Two daytime sets were made (Trip 10, set 5 and Trip 12, set
11) on mackerel and small tuna, regspectively but no fish were caught.

West Coast Sabah. During the two visits, in April/May and
September 1976, several runs were made along the whole coastline and out to
about 40 miles from the coast. In addition, in April 1977, two days were
gspent running west about 75 from the coast west of the northernmost part of
Sabah, seaxching primarily for large tuna but a look out was kept for small
pelagic species.

Few schools of fish were seen during the searching in April/
May 1976 and only small schools of sardines and round herring were recorded.
This survey coincided with a substantial occurrence of red tide along much
of the Sabali/Brunei South China Sea coast when many fish in inshore watexs
died. There is no way of telling to what extent the local abundance in the
areas searched were affected by the red tide, but it is probable that it was
considerable.

The repeat visit in Septemher 1976 recorded considerable
number of schools up te 30 tons, of small pelagic fish, but it is not clear
what species weve represented. Off Sabah, there appears to have been rather
less fish than obsgerved off RKuching or in the southern part of the east coast
of Sabah. One daytime set wag made (Trip 12, set 13, Fig. 3) on small pela-
gic fish but no fish were caught. Two pre-dawn sets {(Trip 12, sets 14, 15,
Fig. 3) were made in the north, but strong currents made setting the net
difficult and only a few hundred kg were caught in each case, the majoxrity
of the catch being round herring with some roundscad and mackerel.

No fish, either large tuna or small pelagic species, were
sighted during the 2-day run into deep water in April 1977.

During Trip 10 of the Royal Venture in April/May 1976, con-
siderable quantities of fish were attracted by the lights at night and the
5 sets made vielded the following catches (for positions, see Fig. 3 and
Appendix I).
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Set 6 7 8 9 10 11
Catch 150 kg 2=3 1.5 & 2.5 60 kg
% Composition
Rastrelligex 70 - - - - -
Roundscad 5 - - - - -
Sardines = 90 20 - - -
Round herxring - = = - 90 -
Spanish mackerel 5 = ] 9 9 9
Barracuda 10 = - = - -
Priacanthus sp. - - - = 4 95
Others 10 10 1 - 6 5

On the September 1976 trip (RV12), the moon was full during
the 4 days of fishing and no fish were attracted to the lights,

It is interesting to note that more sardines and round her-
rings were caught than mackerel and roundscad, but the number of sets was

very small.

4.2,4 EBEast coast of Sabah

\ Fishi Sets b sCsp
Vessel Trip No. Duration ggygnq pay Night ©F Rpig)
Southward Ho 10 29 April=3 May 76 5 - 2 2 -
Southward Ho 17 6, 9-15 April 77 8 = 2 1 =

The two trips into this area gave very similar results. Off
the northern half of the coast, a few small schools were recorded but in the
south, especially near the coast near Tambisan Island and well into Darvel
Bay, numerous fish schools of many species were recorded.




No daytime sets were made as few small tunas were seen. The
details of the four pre-dawn hauls were as follows, no attempt being made to
catch the whole school seen.

Trip/sSet 10/1 10/2 17/1 17/2
Size of school (tons) io 15 10 20
Catch (tons) 3 5 1.5 7.5
% Composition
Little tuna 10 - - -
Rastrelliger - 10 14 11
Roundscad - 45 - -
Round herring 72 10 76 73
Big eye scad - 33 - 15
Sardine - = 10 -
Anchovies 2 - - -
Spanish mackerel 4 - - -
Barracuda 4 = - -
Others 8 2 0 1

It is seen that in these four sets a wide variety of small
pelagic species were caught including some little tuna and it appears that at
least in April/May these species are abundant in this area. It is interest-
ing that off Sabah and Sarawak round herring were considerably more frequently
caught than off Thailand and Peninsular Malaysia.

4.3 Distribution of the fish in relation to the distance from the shore

In oxrder to look at the general distribution of the small pelagic
fish in relation to their distance from-the coast, the catches of 26 success-
ful pre-dawn sets have been tabulated below according to their distance from
the shore. It would have been interesting to study the distribution of the
species separately, but there were not enough observaticns toc justify this.



Distance from No. Successful Total Catch
coast (n. miles) Sets Catch per Set
0 - 10 4 17 4.3

11 = 20 1o 194 19.4
21 - 30 5 45 9.0
31 = 40 3 27 9.0
41 = 50 1 3.5 3.5
Ovexr 50 3 14 a.7

These sets were made from 6 t. 74 miles from the coast and the
depth of the water varied from 30 t. 200 m.

Most sets ware wmade in 11-20 miles from the shore and this probably
partly reflected the experience of the crews of the vessels that this was
a distance from the shore where fish were often present. It should be
noted that it was also in this zone that the two largest catches of 80 and
40 tons were made.

The actual values are somewhat reduced by the fact that on some
occasions the crew deliberately caught only part of the school. However,
there is no reason to suspect that this was done more often in one distance
zone than another.

From the table, it is evident that for the area as a whole the
small pelagic fish were commonly found ocut to at least 40 miles from shore,
beyond the mean catch was less. Also it would appear that the zone of
greatest abundance was on average at 10=20 miles from the shore.

An alternative interpretation of the distribution seen in the table
is that the small number of cobservation mashes a steady fall off and one move
offshore from a maximum of 10-20 miles. In either case, the figures show
that the small pelagic fish were abundant out to some 40 miles from the coast.

4.4 Length composition of the fish caught

The length composition observations made on the more common species
caught are sumarized in FPigs 4-8, but more detailed information is given
in Working Papers 25 and 49 for observation made between Bugust and October
1975 on Trips 6 and 7.

It is relevant to note that with the mackerel, roundscad, hard
tail scad and little tuna, the observations show two separate size groups
which may be distinct year classes. However, without many more observations



it is not possgsible to distinguish vear classes from groups which have bapt
togaether from an carly age, bul which may have been apawned at any tins ovar
a prolonged spawning veriod.

5, DISCUSSIONS

5.1 Small tunas

The extensive searching for the three species of small tunas showed
them to be common in all the coastal waters of the countries visited, with
tonggol more abundant off the Peninsular Malaysia and Thailand than off Sabah
and Sarawak. They were typically present as rather wild small school of
under 10 tons that scattered on being approached but occurred commonly from
the coast out to some 40 miles offshore but were only occasionally seen more
than 60 miles from land. No doubt the extent of shallow water and width of
the continental shelf would be important in their offshore distribution.

Thirty=£five sets-were made during daytime and many were aimed at
schools of small tuna, but on only one occasion did the catch of small tunas
reach 1 ton when 2 tons of frigate tuna were caught (SH Trip, Set 31), though
a few small tunas of all three species were caught on several sets. The
skippers of the vessels considered that net 2, the 20 mm smaller seine, was
too small and slow sinking for catching these fast wild fish, but in fact
net 1, the rather larger herring net used on 7 out of the 35 daytimes' sets,
also failed to make a good catch of small tunas, though the number of sets
was small. The enlarged herring net that was used for 12 daytime sets on
Trip 7, was partially successful in only the one set when 2 tons of frigate
tuna were caught out of a 5-ton school. The larger net would have been used
more frequently, but for the faet that its 1-1/4 inch meshes were too large
for the small pelagic species in the areas which became meshed in large
quantities.

It would appear, therefore, that daytime purse seining primarily
for small tunas is unlikely to be successful, at least with the sizes of
nets used in these trips.

5.2 Other small pelagic species - Roundscads (Decapterus spp.)

The following small pelagic species were commonly encountered in
all areas, though there were not enough systematic observations to make any
useful appraisal of their relative importance.

Mackerel Rastrelliger spp.
Roundscad Decapterus spp.

Round hexrring gyssumiggiﬂ_sppu

Hard tail Megalaspis cordyla
Big eve scad Selar crumenopthalmus
torpedo trevally Selaroides leptolepis.

Sardines Sardinella spp.



Obsexvers' reports indicated that mackerels and roundscad and
vound herring were the fish most commonly caught throughout the area, though
this will reflect not only abundance but also attraction to light and wvul-
nerability to the method of fishing.

It is relevant to note that commercial fishing for small pelagic
species, especially off the east coast and of Peninsular Malaysia, was Seen
to be largely vonfined to within about 10 miles from the coast, while the
fishing on these trips showed small pelagic species in that and other areas
to be more or less evenly distributed ocut to at least some 40 miles from
‘the coast, beyond which the abundance seemed to fall off in most areas. So
Iong as there is good fishing inshore, there is no advantage in going fur-
ther, but it does mean that in some areas the stocks of these species may
extend seaward considerably further than is indicated by the current distri-
bution of the commercial fishing.

While daytime fishing was directed primarily to catching small
tunas, some sets were made on small pelagic species when the size of the
school merited it and it was approachable. This occurred most with schools
of hard tail scad (Megalaspis cordyla), resulting in three schools of 2, 4
and 6 tons being caught on the September/October trip off the east coast of
Peninsular Malaysia and small catches of this species being made on other
cceasions. Other small pelagic species were not often found in school of
moxe than 1 ox 2 tons and were difficult to approach.

However, the use of light at night often attracted considerable
quantities of the other small pelagic species and resulted in many good
catches being made. Out of a total of 46 pre-dawn sets, 26 caught 1 ton
or more and these successful sets vielded an average catch of 11.6 tons
each (see Appendix III}. Roundscads and Rastrelliger were the most commonly
caught species in most areas with round herring and sardines third ard
fourth, the other species being only rather rarely attracted to the light
in any guantity. The observers reported that when the moon was full or
nearly full, few fish were attracted to the light of the mercury lamps on
the seine. It is evident that on several days of each month, the moonlight
is too styong to permit fishing by this method. It was also noted that in
certain areas, such as north of Sabah, the tides and currents severely
interfered with the setting of the seine.




16 =

BIBLIOGRAPHY

Anon., The South China Sea IMisheries = a proposal for accelerated
1974 development. SCS/DEV/73/1

Maynard, J.A., Report of aerial surveys for schooling pelagic fish.
1976 IT Thailand. 8CS/76/up/20

Petexrson, C.L., Resource survey of larger pelagic fish. 8CS/75/Wp/1L
1975

Simpson, A.C. and S. Chikuni, Progress report on fishing for tuna in
1976 Philippine watexrs by FAO chartered purse seiner.
8Cs8/76/WP/35.  35pp.

Rosenberg, K.J., A.C. Simpson and J.A. Maynard, Pelagic fisheries
1976 development = Chartered purse seine vessels, Voyages 5
and 6. SCS/76/Wp/25. 52pp.

Simpson, A.C. and W.R. Murdoch, Trip reports of the chartered purse
1976 seine vessels, Southward Ho voyages 7 and 8. 8SCS/76/WP/49.
3lpp.



17 -

APPINDIX 1

Date, time and position of sets made and estimated size of school (tons) on
Trips 10, 1L, 12 of the Royal Venture and oun Trip L7 of the Southward Ho.
Details of sets made on Trips 6 and 7 are given in  SC3/76,/Wk/25 and 5C&/
16/WP/49, respectivaly.
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Treip L2 - Roval Venture (1976)
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APPENDLY 1T

Common names of fish and their corresponding scientific names used
in this report (following FAO terminology)

Common Names

Yellowfin tuna
Big eye tuna
Skipjack
Little tuna
Tonggol
Frigate tuna
Mackerel
Roundscad

Big eye scad
Hard tail (torpedo trevally)
Sardine

Round herring
Anchovy
Barracuda

Spanish mackerel

Scientific Names

Thynnus albacares

Thynnus obesus

Katsuwonus pelamis

Euthynnus affinis

Thynnus tonggol

Auxis spp.

Rastrelliger spp.

Decapterus spp.

Selar crumenophthalmus

Megalaspis cordyla

Sardinella spp.
Dussumieria spp.
Stolephorus spp.
Sphyraena spp.

Scomberomorus Spp.




APPENDIX III

Total catch and catch compositicon of successful set in the nighttime
fishing by area and trip

Gulf Sara- West West Coast i {
Area of East Coast of West Malaysia Sabah walk Coast of ! Total
thailand| Malay- Thailand : |
! !
I |
Trip 7 6 7 11 13 Total| 10 10 12 7 12 Total% ;
] E
Mid-date 4 Oct |28 Bug 5 Oct 2 Jul 1S Aug 10 May | 2 Jun | 21 Jul| 3 Dec 3 RAug g g
No. of successful set ] 1 3 4 1 2 10 3 3 2 & 1 7 2% 2
Catch by species k .
Thynnus tonggol - - - - - - - - 2.20 0.20 - 0.20 | 2.40C
Euthynnus affinis - - 10.46 - - 10.45 0.30C - - - - - 18.76 |
Auxis spp - - - - - - - - 1.70 - - - 1.70
Rastrelliger spp. - 31.50 61.30 0.05 18.25 111.10! 0.60 - - - 0.14 0.14 |11
Decapterus spp. C.50 57.70 25.44 0.40 14.75 98.0%y 2.70 - = 31.03 2.45 33.48 (1 7
Megalaspis cordyla - - - - - - - - - 7.80 - 7.80 | 7.80
Selar crumenopthalmus - - - - - - 1.98 - - - - - ¢ L.98 ¢
Selaroides leptolepis - - - - - - - - - 0 .45 - .45 0.45 ;
Caranx Spp-. - - - g.10 -~ G.L0F - - - - - - 3.10
Carangoides mala~- 7 i
baricus - 1.00 - - - 1.00§ - - - - - - .00 ¢
Sardinella spp. - - - - - - - 4.05 | - 6.32 = 5.32 | 10.37 !
Dussumieria spp 0.50 - 4.30 0.40 - 5.20f 5.73 2.25 - 1.20 .87 2.07 15.75 ¢
Other fish - - - 0.05 - 0.05¢ 0.69%9 0.7C 0.10 - 0.04 J.04 EVSST
Tctal Catch 1.00 %0.00 102.00 1.00 33.00 226.00112.00 7.00 4.00 £7 .00 3.50 50.50 [300.30
Catch/Set 1.00 30.00 25.50 1.00 16.50 22.607 4.00 2.30 2.0C 7.80 3.5C 7.20 £1.80 ¢
|
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1. BACKGROUND

The basis for chartering commercial fishing vessels under contract
TF/RAS/22 Canada, with execution by the South China Sea Fisheries Develop-
ment and Coordinating Programme, was to establish by catch demonstration
areas of the South China Sea and adjacent waters for commercial quantities
of pelagic species either under or not exploited. With an immediate need
for additional supplies of high protein foods, plus generating foreign
exchange, the Programme elected to mount an exploratory fishing project
that could provide results, that, if positive, would give direction for the
exploitation of the pelagic fishery of all levels,

The pelagic fishery

As purse-seining for tunas (and small pelagics to a lesser extent)

" is by nature capital intensive, it was considered necessary to demonstrate
fishing and fish handling techniques that were not generally practised in
the Southeast Asia Region, and demonstrate by actual catch rates the
viability of the resource related to the capital employed. Complementing
this activity would be further stock assessment activities such as acoustic
surveys by research vessels of the participating countries that, over a
longer period of time, combined with catch per effort statistics, would
give a broader picture of the standing stocks and sustainable yields for
the major pelagic species,

2, VESSEL DEPLOYMENT

The vessels had a capability of staying at sea for extended periods
of time, as much as 45 days if fuel requirements were planned, and catch
rates low, as the steel or aluminum-lined fish tanks.(6 in each vessel)
could switch from the storage of fuel, water or fish as required and the
fish could be stored fresh or frozen. Deployment was therefore scheduled
on the basis of 3 to 4 weeks at sea, and up to 10 days for a turn-around
in port, the latter variable according to the sale and discharging of
the catch. Tables la and 1b show the deployment of the two vessels
according to activities performed during the charter.

In summary they performed exceptionally well as follows:

Tuna - Days Deployment

Laid-up Repairs
Vessels/Days Total Fishing Travel Weather Net Boat In Port
Southward Ho 731 30U 121 45 L6 215
Royal Venture 560 204 92 50 29 15 170

Sub-total 1,291(72%) 508 213 95 29 61 385



Small Pelagics

Laid-up Repairs
Vessels/Days Total Fishing Travel Weather Net Boat In Port
Southward Ho 214 79 49 3 0 1 82
Royal Venture 161 80 24 1 0 i9 37
Sub-total 375(21%) 159 73 U 0 20 119

Travel to and from Canada/Philippines

Southward Ho#® ui 33 8
Royal Venture 87 79 8
Sub-total 128(7%) 112 16
Total 1,749 667 398 99 29 81 520
Percent 37.1% 22.2% 5.5% 1.6% Uu4.5% 29%

The total time spent at sea (fishing, travel and laid-up weather)
accounted for 64,.8% of the charter time, and attested to the efficient
manner in which the owners and crew carvied out instructions and performed
their duties. It can be seen that down-time for repairs was minimal,

6.1% for both net and boat repairs,

All of the net repair down-time was spent repairing a larger
purse-seine from the FAO Fisheries Training Centre, Cavite, in order to
test this type of larger gear (used during trip #7, Royal Venture), so
there was actually no lost time apart from minor vepairs to the vessels
own fishing gear. Similarly, repairs to the hull and equipment were
minimal at 4.5% of total charter time. This included cne haul-out for
underwater inspection and painting per vessel. Unforseen minor repairs
to the refrigervation system, the main engine of one vessel, and the
auxiliary engine of the other. Otherwise, the vessels operated under
tropical conditions in an extrvemely efficient manner. '

The general scheduling priority of the vessels was decided at a
workshop of all the participating countries where the cooperation stock
assessment activity using national vessels was determined as well. The
detailed scheduling during the period was based on periodic consultation
with each participating country. A consultant was also engaged to
propose an aerial survey pattern to complement the activities.

% The return to Canada journey of 30 days was carried out after the
charter period had expired.
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Since tuna operations required a different net from that used for small
pelagics, deployment was segregated into the two categories plus travel time
between Canada and the Philippines. Of the total 1,794 charter days, 1,291
or 72% was spent on tuna, 375 days or 21% on small pelagics, and 128 days or

% on travel to and from Canada. The latter includes only the initial journey
from Canada for the Southward Ho, as the owners elected to fish the last
month of the charter as they considered that the bonus sharing arrangement
would prove to their advantage rather than accepting 30 days charter for
the return voyage.

The Philippines has a well established and relatively modern fleet of
purse-seine vessels that prosecute the round scad (Decapterus spp.). Annual
statistics reported this purse-seine that fleet peaking in 1973 at 470 vessels
(299 over 506 tons) catching 232,587 m. tons but the latest figure for 1975
is closer to the average of the last 5 years, with 313 purse-seine vessels
(160 over 50 G tons) catching 168,214 m, tons. Of this tonnage, round scad
accounted for 132,618 m. tons or 79%. Of the balance, other scads, sardines
and mackerels were the major gpecies, while skipjack (Katsuwonus pelamis)
and yellowfin tuna (Thunnus albacares), bonito (presumably Auxis spp. and
Euthynnus affinis which will be referred indistinctly to as "frigate tuna'),
were reported in total as only 8,323 m. tons from purse-seine gear, or less
than 5% of the total purse-seine catch, The Philippine purse-seine fleet
has concentrated on the smaller pelagics, and have reasonably good catch
per unit of effort as reported with a high of 731 m. tons in 1974 and 537 m.
tons in 1975. Biologists and operators reported year-round sightings of
skipjack and yellowfin, and to a lesser extent the frigate tuna in quantities
that appeared out of proportion to that reported in the annual statistics.
It therefore appeared that the resource was there, particularly in the Sulu
Sea and Moro Gulf avea of the Celebes Sea, so it was decided that the con-
centration of effort should be directed to the tunas in the above areas,
with exploratory cruises in other Philippine deep coastal waters.

Similarly, the other participating countries have fairly extensive
purse-seine fisheries, but are basically limited to a narrow coastal belt
because the vessels are small, and fishing gear of light construction,
usually employing manpower with possible assistance from powered capstans
for purse line hauling only. By comparison to the Philippines, other
countries in which exploratory small pelagic purse-seining was conducted
have fisheries as reported in annual statistics reports, as follows:

Fishing units Catch M. tons  Catch/unit effort

1973 = Thailand u37 50,886 116 M +tons
(Thai and Chinese type only)

1975 - Malaysia 2,514 67,667 27 M tons

In Thailand, 145 of the vessels were veported over 18 meters length
(close to 50G tons) and in Malaysia, only 183 were reported over 50 G tons,
With both countries having expansive shallow continental shelf areas of
less than 50 fathoms, and the purse-seine fishery extensive in numbers of
units but lacking in the capacity to prosecute the fishery beyond the
limits of the small boats fishing on a daily return basis, the small
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pelagic exploratory fishing was considered of greater importance in these
two countries. Due to foreign vessel licensing restrictions in Indonesia,
the vessels did not fish any territorial waters of Indonesia. Similarly,
although a cruise was planned for the international waters in the northern
sector of the South China Sea, in areas accessible to the Hong Kong fishing
fleet, this was not instituted.

Using the above background for the logistics in planning the timing,
duration and areas for each trip, Table 2 shows the areas fished during the
charter period, and the trip numbers and time of year.

Good catches of small pelagics were made seasonally in the Andaman
Sea, east coast of Peninsular Malaysia and the Darvel Bay area of Sabah,
as outlined in the statistical analysis section for small pelagics,

Catching small pelagics species requires a small mesh net and the
two vessels carried only one small mesh net which was not too well suited
- to the extremely small pelagics (particularly in shallow water). .The nets
were however satisfactory in establishing indicative catching rates. The
main constraint, however, preventing a more intensive effort was the problem
of marketing locally larger landings of fish in areas where present exploita-
tion and marketing have been limited.

Due to the lack of ready markets, and the very shallow draft in most
fishing villages, the vessels weve discouraged from making optimum catches,
and invariably would set only around a small portion of the school, sample
for species and size composition then spill or give away to local fishermen
the remainder of the catch.

The emphasis was therefore largely confined to the tuna species.
From Table 2 it is clearly evident that the vessels concentrated on Moro
Gulf. This should not be construed to mean that the Sulu Sea area did not
have a good standing stock of skipjack and yellowfin. On the contrary,
visual sightings were good, but there was almost a void of drifting objects,
which has proven to be the main key to catching tuna in these waters. Trips
#11 and 12 by the Southward Ho demonstrated satisfactory catch rates in this
area, but these tuna were mostly associated with anchored rafts (payaos).
From previous experience early in 1975, the Programme had several anchored
rafts built but without proper surveillance, they soon disappeared. Since
they must remain a considerable time in the water to "season" with marine
growth, they cannot be effective if removed when the vessel leaves the
aprea. A working arrvangement was attempted with the owner of the floating
rafts but could not be satisfactorily agreed to. Rather than attempt the
building and servicing of enough rafts (8 to 12) %o cover a particular
area, it was decided to concentrate in the Moro Gulf where drifting objects
are common, particularly in the eastern side.

3. TUNA PURSE-SEINE

The tuna seines aboard the vessels were designed basically for yellow-
fin in the Eastern Pacific, where the average size of skipijack and yellowfin
are larger, being at least one year class older. The mesh size of a purse-
seine should be as large as possible without causing fish to gill in the net,
to permit less wesistance in the water for both a faster sinking rate when
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setting, and also to minimize against tidal current so that the net will
stay as vertical as possible. The U-1/U" stretched mesh size of both nets
proved to be too big for the average mean size of U5-50 cm forklength for
skipjack and 45-55 cm forklength for yellowfin. To further complicate the
fishing operation, besides the mix of skipjack and yellowfin, the frigate
tuna could sometimes represent up to 1/3 the catch, and with an average mean
size of 35-40 cm forklength, gilling became a problem in that they had to

be handpicked out of the net so that the bulk of the net would go through
the limited opening of the power block.

The purse-seine must be "dried up" and the catch brailed as quickly
as possible (5 or 6 hours in tropical water after drying can deteriorate
quality below an acceptable canning grade), cleaning the net is a time-
consuming procedure. Failing this, the power block is abandoned, and the
net is fleeted in by block and tackle, and the gilled fish picked from the
net and discarded later. '

With an intermix of tunas with the smaller pelagics which also are
of commercial value, some operators feel that a purse-seine operation will
be more viable if the mesh size is small enough to catch most of the
smaller species associated with the tunas, From the fishing experience of
the chartered vessels, a floating object is only effective in attracting
tuna when it has previously attracted the smaller pelagic bait fish, The
more recent trips clearly proved this phenomenon when as many as four
consecutive daily sets were made, using the same floating object and bait.
Furthermore, the catch at times showed a portion of 0 year class skipjack
and yellowfin, and these immature sizes might form a larger segment of
the catch if the net mesh size is reduced considerably. It is therefore
recommended that the mesh.sizes be either 3" or 3-1/2" stretched mesh in
the body, and no smaller than 2-1/2" stretched mesh size in the bunt. A
proposed plan for a tuna purse-seine for Philippine waters, modified from
the one used on the Southward Ho, is shown in Fig. la. This net measures
520 fathoms hung, and should fish a depth of from 55 to 65 fathoms,
depending on the pursing speed. The Royal Venture used a smaller purse-
seine measuring 450 fathoms hung length, and is reported to fish to about
40 fathoms deep. Although the catch records did not indicate the superior
fishing ability of one net over the other, both captains agreed that when
fishing waters without a thermocline, the deeper it fished the better. It
is therefore recommended that this net could be shortened to 450 fathoms
hung length if the vessel size will not allow a larger net, but the depth
should not be altered.

4. MARKETING

The marketing aspects of the chartered vessel programme were
originally designed to do test marketing of brine frozen tuna and frigate
tuna, preferably for local consumption or processing. It soon became
apparent during trip #4 in May 1975 when the two vessels arrived in Manila
with over 400 tons between them, that the local market, processors and
handling and storage facilities were incapable of disposing of such a
quantity in a veasonable time. All avenues of local servicing were tried,
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and less than 300 tons were offloaded in a two-week period, the balance being
left on board and discharged at the end of the next trip. Results of the
test marketing of tunas direct from the vessel, and over a period of time
from cold storage, to several medium-sized town markets while interesting
from an acceptability point of view were discontinued for practical reasons.
Details of the results are contained in the South China Sea Programme

Working Paper series, WP/12 Voyage #4 and WP/25 Voyage #5. Marketing was
therefore concentrated on the canning markets, both local and export. A
summary of the annual revenues from tuna is as follows:

1974-75 1976 1977 Total
Short tons sold 831 630 897 2,358
Gross value Uss 251,308 $ 287,951 $718,075 $1,257,334
Less shipping costs 49,940 37,978 101,092 © 189,010
FOB vessel net value Uss 201,368 S 249,973 5616 ,983 $1,068,324

FOB vessel price per ton $ 242,32 $ 396,78 $687,83 $453.06

With the lack of facilities, the main concern was to ensure that
the vessel could be discharged within a reasonable turn-around time.
Preference was given to local canners, to the extent of their handling
facilities, if their ex-vessel price equated to within 10 or 15% of the
export price worked back to an ex-vessel return, In 1977, this difference
was widened substantially due to an unprecedented rise in the export price
which went from US$670,00 in January to $950.00 in June, C and F West Coast,
or $544.00 to $820,00 ex-vessel. During this same period, the local canner
price went from the equivalent of $362.00 to only $608 ex-vessel, but small
lots were sold to them as canned tuna inventories were low in ‘the country,
and refrigerated shipping containers were limited,

For the development of this fishery, the vessels oOr support vessels
should have a capability of sorting as to size, species and quality, so
that the catch can be distributed to the respective market channels.

This was impossible with brine freezing without a sorting facility, the
catch being dropped directly from the sea into the refrigerated tank.



Table iz

- S@UT%WARD HO - TRIP SUMMARIES IN DAYS

Total L2id up Repair Repair In Ton“&gitCh Sets
Trip No./Date  Days  Fishing Travel Weather Net Boat  Port o, _ o Hade Comments
nelagics
To Fhnilippines
18/10-28/11/74% 41 332 2
¥ 29741 /76- In port X'mas holidays
L/1/75 37 14 8 0 0 2 17 0 4 19/12/74-4/1/75
#2 5/1-11/2/7% 38 i7 8 5 t] Q B8 17 T S
¥3  12/2-8/L/75 58 21 il e 0 0 18 g8 T 13 Nothing irregular while in port.
#4 9/u-11/8/75 el 3¢ 5 Ej ¢ o] 20 238 T 2h h”@;sswf discharge time due to ipability
cold storage -- only partially unloaded
#5  12/8~37/8/7% 52 18 10 2 0 E 15 43 T ) Boat Tepairs - brine pump rebuilt. Two
days dischargingi cold storage imability.
#B  L/B-30/9/75 58 Z5 11 2 0 g 20 g0 P 3 In Singapore twice, K. ”renﬂgaﬂu twice
7 4/10/75- In port Bangkok § days, Singapore 7
971/7% 102 34 i9 1 g 1 47 50 P 28 Phuket 3 davs, X'mas blwgamora 25 davys.
Te end 1975
tuna 287 g8 4y 25 g 75 287 T 58
small pelagics 160 59 30 3 o} 1 87 150 7 34
Travel to Phil. 41 33 _
1976
8 10/1-3/3/78 54 20 i3 0 o] g 13 0P t] In port Songkhla % times for 8 days
Singapore 4 days, Memila 3 days.
¥9  3/3-18/u/76 43 ik i1 1 0 0 17 g7 3 In port preparing bait tamnk § days,
getting bait ¥ days, Mamila end of
trip -~ 8 days.
#10 15/u-28/6/76 74 25 i 2 0 25 12 38 T & Apnual overhaul in Manila.
#14 29/6-20/8/76 33 28 8 2 O 2 13 82 T i1 Nothing irregular.
#12 2179-28/5/7% 39 16 5 7 0. 0 11 02 T 9 Nc%hi@g irregular.
#13  29/9-17/11/76 &9 21 ] i [ 0 ig 170 T i1 Vessel held “opem house” at Iloilo & Manila,
#ih  18/41-5/1/76 50 15 3 <] 0 3] 21 T & #'mas lay up.
1976 sub-total
308 119 49 i3 0 28 93 bag T 39
58 20 is 0 D 0 i5 0. 1]




Table ia (comtinuation)

Total La2id up Repair Repair In %0?5T§§:Ch Sets
Trip No./Date Days Tishing Travel Weather Net Boat Port P - emall Made Cozmzments
pelagics
1977
#15 6/1-25/2/77 51 23 10 1 ] 9 8 82 T 10 Auxiliary engine treakdown parts
unavailable. .
#18 26/2-30/3 33 ik 5 0 0 0 ig 251 T 9 Containers scarce -- could not unload
irrediately.
#174 31/3-15/u i% 10 3 0 Q 0 3. 10 P 2 Satah
#1417  15/4-25/5 uo is8 B 8] o] 0 16 285 T i3 Containers scarce -—- could not unload
) immediately.
$18 26/5-30/6 as 22 g 0 0 0 i 279 T in Tons caught not final.
#9 ) Owvmers elected to fish until termination
of charter 30/56/77 imstead of taking
. allcwaence of 30 days for return travel.
1377 Total Tuma 1786 87 32 1 [ g b7 897 ug
TOTAL TO DATE
Tuna 731 30u 121 45 [¥] be 218 1,728 %3
Small pelagles 21b 79 49 2 0 1 82 150 3u

Travel to/from

GRAND TOTAL




Tons cateh

Trip No./Date Total Fishing Travel Laid wp Repair ERepalr Iz T - 2una Sets
Days Heather Hetl Boar Port P - zmall ¥ade Comments
pelagics
197u-~75
Philippines
10-28/11/7% 1y 36 g2
29711774~
5/1/75 37 i 5 2 2 D 17 0 i In port, X'mas 18/12/7u-4/1/75
19735
TT574/75-8/2/75 35 15 9 5 3 3 3 57T 7
9/2-10/4/75 61 13 14 g 0 4 i3 50 T 10 Nothing irvegular in port.
11/5-11/6/75 52 28 3 3 ] 0 28 L9 T 22 Problems discharging o cold storage.
12/6-25/7/75 ul 21 9 3 0 0 3 23 7T 8
28/7-30/9/75 &7 i 8 7 29 o 7 T % Repairing big seine ex UNDP project Ffor
use,
1/10/75- In port 5 days varicus times during
10/1/76 100 42 11 g 0 e} 22 112 7T 22 Henila end of tyrip. ¥'mas holidays days.
8/12-7/1 - nothing irregular,
end 1875
Phil. travel Ly 3% - - - g
Sub-Total 05 158 &0 43 29 4 el 433 T 72
1978 Annual drydeck and repairs 11 days,
TT1i1/1-28/2/78 52 8 3 7 0 11 iz 327 3 unloading took 10 days, end Itrip B
after drydock.
25/2-22/4/76 54 20 10 0 ] ] 24 81 T 3 In port dischargang 9 davys getting
clearance foreign seining 11 days.
23/5-28/5/76 52 27 8 ¢ 2 i 17 i9 11 Sabah & Sarawak Teplacing refrigsrated
heat exchanger units, 10 days Singapore.
29/6-24/3/75 62 L4 3 1 0 o 11 55 ? 17 ﬁalaysia and Thailand
25/8~30/9/76 37 12 7 0 0 3 a 17 S Sabah and Sarawak
1/10-17711/78 5§ 13 1L 0 0 3 is 337 i0 Hz2gt Coast Luzon, Sulu Sea, Moro Gulf
cateh latter arsa only.
18/11-31/12/78 13 L3 Retuzn %o Lanada,
Sub-Total 1978
Tuna 154 43 32 7 G i1 33 198 T 18
Swmall pelagies 181 80 24 1 ] 19 37 S5 F 33
Return travel 43 43
TOTAL 10 DALE
330 208 92 50 22 is 170 529 28
1351 30 24 1 0 57 53 33
Pailippines g ) 73 §
T0TAL 363 28% 193 51 28 3 793
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Table 2. Areas fished by months and trip numbers by
the SCSP chartered purse-seine vessels

Tuna Trips Small Pelagic Trips

Area/Trip No. and Vessel Trip No. and Vessel

A. Southern portion Andaman Sea (combined tuna/small pelagics)

7 SH Nov-Dec/75 Nov-Dec/75
8 SH Jan-Feb/76 Jan-Feb/76
10 RV July/76 July/76

B. Gulf of Thailand
7 SH Sept-0ct/75
C. Fast coast Peninsular Malaysia (combined tuna/small pelagics)

7 SH Aug-Sept/75 Aug-Sept/75
10 RV July-Aug/76 July-Aug/76

D. Sarawak

iO RV June/76

12 RY Sept/76
E. Sabah

10 RV May /76

12 RV Sept/76

17  SH Apr/77 (combined) Apr /77

F. Sulu Sea
5 SH - RV June-July/75
11  SH July/76
12 SH Aug-Sept/76

G. Moro Gulf

1 SH & RV Dec/74

2 SH & RV Jan/75

3 SH & RV  Feb-Mar/75
4 SH & RV Apr-May/75
5 SH & RV June/75

6 SH & RV Aug/75

7 RV Oct/75

8 RV Jan/76

9 RV & SH Mar/76
13 RV & SH Oct/76
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Table 2 {(continuation)

i SH Nov=Dec/76
15 SH Jan-Feb/77

16 SH  Map-Apr/77

17 SH Apr-May/77
18 SH June/77

South China Sea - West coast Palawan
12 RV Sept/76

Bohol Sea - Leyte

10 SH May/76

Luzon and northern Philippine waters

10 SH  April/76
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§ Fig.1 Tuna Purse Seine (Revised from Southward Ho plan)
Netting - all 210 denier knotted nylon - M.D. means "meshes deep”
Corkline - 7/8" dia. braided nylon for 50 fathoms each end and
balance 3/4" dia.-soft lay
Leadline -. 11/16" dia. braided nylon - 160# (73 kg) per stretch
of 9 2/3 fathom to 10 fathoms corkline
Floats - #F-1 or equivalent floats (186 x 141 mm x 25 mm hole

and 2300 gr. buoyancy - body 78 per 10 fathoms bunt -
90 per 10 fathoms

Purseline - 500 fathoms 5/8" dia. with 3 pieces 50 fathoms each
‘ x 3/u" dia, with split links in mid section
Ring straps - up to 20 feet long x 3/8" chain - 90 pieces - ist strap

10 fathoms from triangle. If nylon used, increase
leadline weight to 220 1b. (100 kg) per stretch,
Purse rings - 10" dia. x 3/4" stock with welded link of 5/8 dia. with
opening abcut 2 1/2" x 4" for use with "ring stripper”
450 fathoms hung length, same depth

Minimum dimensions
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ANNEX I
MEV/"ROYAL VENTURE

(Vessel plan and particulars)

Vessel Particulars:

Official Number
Port of Registry
Where and Year Built

329609
New Westminster, British Columbia, Canada
New Westminster, 1969

6o wo wvo oe 8o

Length 96 feet
Gross Tonnage 283
Registered Tonnage 184

ac  eo

Powered by Caterpillar Turbo Charged Diesel Engine,

Model D-379, 850 H.P, at 1200 RPM

Fish Cavrrying
Capacity of
Refrigerated Sea
Water or Preezing
Brine Storage : 325 tons of Herring or
240 tons of Frozen Tuna

Equipment and Gear

1 Main Engine ¢ Caterpillar, Model D-379, 850 h.p. at 1200 r.p.m.
2 Skania auxiliary: 60 k.w,, 110 volt, 3-phase AC
1 Ruston auxiliary: 15 k.w., 110 volt, 3~phase AC, hand start

2 Power blocks

1 Winch ¢ Ideal Iron Works, 2 spools each:
600 fathoms, 3/4" wire, and
200 fathoms, 5/8" for towline
1 Power Skiff : 26 foot, aluminum, Skania engine, 160 h.p.

10 Speed Boat
Receivers ¢ Williams, 1 channel

1 Fish Pump : Sikich, portable, 10"



R TR

Refrigeration : Refrigerated sea water and bpine freezing
in aluminum tanks by General Refrigeration
Company

6 Mercury fishing lamps : 500 watt, 110 volts AC

1 Binoculars : Nikom, 20 x 120, 15 mile range
NETS
1 Tuna Net : 465 fathoms x 40 fathoms

Communications and Electronic Equipment

2 Radars : Kelvin Hughes, 64 mile range
1 Sonar :  Westmar, Model 300

2 Lorans

e

Furune, A and B

1 DF Furuno

oo

2  Automatic pilots Wagner and Arkas

o

ao

1 Sounder Simrad, 1000 FDH9 2 oscillators

1 Sounder

Ekolite, herring model .

1 SSB Phones

an

Furuno, 100 watt, 6 channel

1 SSB Phones Furuno, 150 watt, 2 channel

oo

2 AM Phones

o

Daniels, 80 watt, 10 channel

1 VHF Phones : Mariner, 20 watt, 12 channel

se

4  Citizen Band Phomes Johnson, 5 watt, 23 channel
1 Intercom : Kelvin Hughes

2 Televisions RCA

oo
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ANNEX 'I1

MFV/"SOUTHWARD HO"
(Vessel plan and particulars)

Vessel Particulars:

Port of Registvry : Vancouver, British Columbia, Canada
Where and Year Built : Vancouver, 1972

Length : 112.5 feet

Gross Tonnage s Lb20.64

Registered Tonnage : 213.39

Powered by : 1125 H.P. Caterpillar Turbo-charged Diesel Engine
Model D3999-16 cylinders

Fish caprvying capacity
of refrigerated Sea
Water or Freezing
Brine Storage : U400 tons of Herring ov
300 tons of Frozen Tuna

Equipment and Gear:

Boats and Motors
1 26 f£t. aluminum power skiff

Nets

1 tuna seine
2 herring seine

Communication Equipment:

1 Marconi CH 86 : 10 channels: 2020, 2134, 2182, 2015,
2318, 2598, 2670, 2638, 2738

Banmay DF 200
Omega Navigatonr
Broadcast Radios
Loran - Benmar
Sets Binoculars
Radar

Sonar

700 with recorder

2 Sony and 1 Sailor type 46T
Atl 730

Nikon, 20 x 120, 15 mile range
18-9, 68 mile range

Model SS 150

oo eo oo oo aa

R N N R

oo
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Intercom
Echo Sounders :
Mercury lamps

VHF Mariner intercom

Citizen band :
VHF 3
Sets earphones :
Wagner Auto Plate !

SS Band
Receivern
Tel A Tel B

8735,2 4u22,2
13151.0 8792.5
17304 .0 13137.0

17339.0

- 17 -

Al Phone -
In wheelhouse (1 spare and 1 in skiff)

V=108 (wheelhouse), Channels 10, 18A- 18A~ 72-
80A~ W2~ 6- 16~ 26- 7A- 8-

Johnsson
16 channel (in crow's nest)
for speed boats

NK3

Tel A Tel B
8201.2 4123.,.6
12372.0 8258.8
16509.0 12358.,0

16544,0
Ship A Ship B
4136.3 4139.5
8281,2 8284 4
12u421.0 12428.0
16565.0 16572 .0

22084.5 22101.5
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PUBLICATIONS OF THE
SOUTH CHINA SEA FISHERIES DEVELOPMENT AND COORDINATING PROGRAMME

WORKING PAPERS

SCS/74/WP/1 Rabanal, H.R. The potentials of aquaculture development in the
Indo-Pacific Region. Manila, South China Sea Fisheries Programme,
1974, 3up,

SCS/74/WP/2 Crutchfield, J.A., D.A. Lawson and G.X. Moore. Malaysia - Legal
and institutional aspects of fisheries development. Manila, South
China Sea Fisheries Programme, 1974, 27p.

SCS/7u/WP/3 Marr, J.C. Republic of Vietnam - Legal and institutional aspects
of fisheries development. Manila, South China Sea Fisheries
Programme, 1974. 20p.

SCS/TU/WP /U Larsson, $.0.R., G.C.A. Van Noort and E.0, Oswald. Malaysia - A
report on artisanal fisheries of Peninsular Malaysia with parti-
cular reference to Kuala Besut. Manila, South China Sea
Fisheries Programme, 1975, 58p.

8CS/75/WP/5 Rabanal, H.R. Irian Jaya, Indonesia - Survey of possibilities
and recommendations for development of brackishwater fish
production. Manila, South China Sea Fisheries Programme, 1975,
27p,

SCS/75/WP/6 Tussing, A.R. Fishery development perspectives. Sub-Region V:
South China Sea. Manila, South China Sea Fisheries Programme,
1975. (IPFC/74/Sym/7). 23p,

SCS/75/WP/7 Murdoch, W.R. and M.A. Myers. Republic of Singapore - An
assessment of the Jurong Fishing Harbour complex and expansion
site on the east bank of the Jurong River. Manila, South China
Sea Fisheries Programme, 1975, U6p.

SCS/75/WP/8 Peterson, C.L., K.J. Rosenberg and A.C. Simpson. Regional -
Trip reports of chartered purse seine vessels Royal Venture
and Southward Ho covering voyages I and II., Dec, 1-13, 1974
and Jan. 5 - Feb. 3, 1975, Manila, South China Sea Fisheries
Programme, 1975, 37p,

SCS/75/WP/9 Oswald, E.0. and R.E.K.D. Lee. Regional - A proposal for a
live bait pole~and-line tuna fishing survey in the South China
Sea and adjacent waters. Manila, South China Sea Fisheries
Programme, 1975. 38p.

SCS/75/WP/10  Rosenberg, K.J. and A.C. Simpson. Regional - Trip reports of
chartered purse seine vessels Royal Venture and Southward Ho
covering voyage 3. 9 February to 26 March 1975. Manila,
South China Sea Fisheries Programme, 1975. 28p.

SCS/75/WP/11  Peterson, C.L. Regional - Resource survey of larger pelagic
fish. Manila, South China Sea Fisheries Programme, 1975. 32p.

NOTE: Copiles of these papers can be obtained by writing to the Programme in
Manila, Philippines.



SCs/75/wp/12

SCS/75/WP/13

SCS/75/WP/14

SCS/75/WP/15

SCS/75/WP/16

SCS/75/Wp/17

SCS/75/WP/18

SCS/75/WP/19

SCS/75/WP/20

SCS/75/WpP/21

SCS/76/WP/22

SCS/76/WP/23
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Rosenberg, K.J., A.C. Simpson and C.M. Renwick. Regional - Trip
reports of chartered purse seine vessels Royal Venture and
Southward Ho covering voyage 4. 9 April to 24 May 1975. Manila,
South China Sea Fisheries Programme, 1975. 36p.

Baum, G.A. Kuala Besut II - A supplementary report on selected
socic-economic aspects and problems in a fisherman's community
on the Last Coast of Peninsular Malaysia, Manila, South China
Sea Fisheries Programme, 1975. U43p.

Cuerden, C. Library services for the South China Sea Fisheries
Programme and its participating countries., Manila, South China
Sea Fisheries Programme, 1975. u8p.

Lawson, R.M. Malaysia - An interim report on socio-economic
aspects of the development of artisanal fisheries on the East
Coast of Malaysia. Manila, South China Sea Fisheries Programme,
1975, 29p.

Jamandre, T.J. and H.R. Rabanal. Engineering aspects of brackish
water aquaculture in the South China Sea vegion. Manila, South
China Sea Fisheries Programme, 1975. 96p.

Murdoch, W.R. Malaysia - Assessment of the viability and poten~
tial of the joint venture, Majuikan Mideast Sdn Bhd, Kuching,
Sarawak, as requested by Lembaga Majuikan, Malaysia. Manila,
South China Sea Fisheries Programme, 1975. 16p. (Restricted)

Cleaver, W.D. Malaysia - A preliminary design and general
arrangement for an offshore purse seine vessel for the East
Coast of West Malaysia. Manila, South China Sea Fisheries
Programme, 1975. 35p.

Pischedda, J.L. Republic of the Philippines - Legal and
institutional aspects in the development of the fishing industry.
Preliminary observations and identification of the main obstacles.
Manila, South China Sea Fisheries Programme, 1975. 35p.

Simpson, A.C. Regional - Acoustic surveys of pelagic resources.
Report No., 1. Gulf of Thailand, July 1975. Manila, South
China Sea Fisheries Programme, 1975. 28p.

Cintas, D. and C.M. Renwick. Regional - Report of aerial survey
for schooling pelagic fish., 1. Philippine waters, 12-29 June
1975. Manila, South China Sea Fisheries Programme, 1975. 28p.

Baum, G.A. and J.A, Maynard. Tobuan/Sual, Pangasinan Province
Central Luzon - A socio-economic study on a rural fishing
population in Central Luzon in connection with the Municipal
Fisheries Pilot Ppogramme. Manila, South China Sea Fisheries
Programme, 1976, U4up.

Panigayan, Lampinigan, Baluk-Baluk
and Manangal, Basilan Province. A socio-economic study on four
fishermen's communities affiliated to the Basilan Fishing Asso-
ciation (BFA/Isabela in connection with the Municipal Fisheries
Pilot Programme)., Manila, South China Sea Fisheries Programme,
1976. 62p.




SCS/76/WP/2Y4

SCS/76/WP/25

SCs/76/WP/26

.8C8/76/WP/27

SCS/76/WP/28

SCS/76/WP/29

8CS/76/WP/30

Scs/76/Wp/31

SCS/76/WP/32

SCS/76/WP/33

5CS/76/WP/ 34
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Barica, J. Nutrient-dynamics in eutrophic inland waters used
for aquaculture in some countries bordering the South China
Sea with particular reference to mass Fish mortalities. Pro-
posal for monitoring programmes, Philippines, Thailand and
Hong Kong. Manila, South China Sea Fisheries Programme, 1976.
U3p,

Rosenberg, K.J., A.C. Simpson and J.A. Maynard. Regional - Trip

reports of chartered purse seine vessels Royal Venture and South-
ward Ho covering voyages 5 and 6, 13 June to 10 September 1975,

Manila, South China Sea Fisheries Programme, 1976. 52p.

Moore, G.K. Malaysia - lLegal and institutional aspects of
fisheries development. (2nd working paper). Manila, South
China Sea Fisheries Programme, 1976. 38p,

Wheeland, H.A. Malaysia - Preliminary observations and recom-
mendations concerning the fisheries statistics programme of”
Peninsular Malaysia. Manila, South China Sea Fisheries Programme,
1976. 22p.

Maynard, J.A.
ing pelagic fish. 1I.
1975,

Regional - Report of aerial survey for school-
Thailand - 20 November to 1 December
Manila, South China Sea Fisheries Programme, 1976. 20p.

Baum, G.A. and J.A. Maynard. Salay, Misamis Oriental Province -
A socio-economic study on the fishing population of the seven
coastal barrios of Salay Municipality in connection with the
Municipal Fisheries Pilot Programme. Manila, South China Sea
Fisheries Programme, 1976, u47p. (Country - Philippines)

Murdoch, W.R.
prosecute offshore pelagic stocks from Hong Kong.
South China Sea Fisheries Programme, 1976. 27p.

Hong Kong - A preliminary feasibility study to
Manila,

Johnson, R.F. Preliminary report on aquatic pollution in the
South China Sea Region. Manila, South China Sea Fisheries
Programme, 1976. 34p,

Wheeland, H.A. Preliminary observations and recommendations
concerning the fisheries statistics programme of Singapore.
Manila, South China Sea Fisheries Programme, 1976. 21p.

Baum, G.A. and J.A. Maynard. Coron/Tagumpay - Busuanga Island/
Calamianes Group (Palawan Province). A socio-economic study

on two rural fishing populations in northern Palawan in connec-
tion with the Municipal Fisheries Pilot Programme. Manila,
South China Sea Fisheries Programme, 1976. 112p.

Jones, R. Mesh regulations in the demersal fisheries of the
South China Sea area. Regional. Manila, South China Sea
Fisheries Programme, 1976, 79p.
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Simpson, A.C. and S. Chikuni. Progress report on fishing for tuna
in Philippine waters by FAO chartered purse seiners. Manila, South
China Sea Fisheries Programme, 1976. 38p.

Bonga, O0.B. Vessel specifications and drawings for two 10 m multi-
purpose fishing vessels for the small-scale fisheries project - Kuala
Besut. Manila, South China Sea Fisheries Programme, 1976, 36p.

Shang, Y.C. FEconomics of various management techniques for pond
culture of finfish. Manila, South China Sea Fisheries Programme,
1976. 36p.

Johnson, H.N. Malaysia - A preliminary study of investment opportunities
for the development of small-scale fisheries on east coast of Peninsular

Malaysia. Manila, South China Sea Fisheries Programme, 1976. 2lp.
Shang, Y.C. Follow-up programmes on economics of aquaculture in the
South China Sea Region. Manila, South China Sea Fisheries Programme,
1976. 19p.

Cook, H. L. Problems in shrimp culture in the South China Sea Region.

Manila, South China Sea Fisheries Programme;, 1976. 50p.

Johnson, H., J. Dibbs and R. Nasoetion. Indonesia - A preliminary
assessment for small-scale fisheries development in Riau, North
Sumatra and West Kalimantan Provinces. Manila, South China Sea
Fisheries Programme, 1976. 51p.

Baum, G.A. and J.A. Maynard. Bayawan Municipality, Negros Oriental
Province/Negros., A socio-economic study on the rural fishing
population of Bayawan Muncipality in connection with the Municipal
Fisheries Pilot Programme. Manila, South China Sea Fisheries
Programme, 1976. 33p. (country - Philippines)

Maynard, J.A. Philippines - Report on aerial survey for schooling
pelagic fish in waters of the South China Sea and Sulu Sea adjacent

to Palawan Island, 9-12 March 1976. Manila, South China Sea Fisheries
Programme, 1976. 17p.

Chakraborty, D. TFisheries statistics in the Philippines - A plan for
a new and expanded data collection programme. Manila, South China
Sea Fisheries Programme, 1976. 70p.

Marr, J.C., G. Campleman and W.R. Murdoch. Thailand - An analysis

of the present and recommendations for future fishery development and
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