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ABSTRACT
Since the trawl ban in 1980
pelagic species arethe main
resources exploned in the
Java Sea by numerous fish
eries. Among those the
purse-seinefisheries arethe
main ones. The large and
medium seiners Iocated in
the province of Central Java
are heavily involved in this
exploitation. The fleets con
sisting of wooden vessels
prospect the Java Sea, the
Makassar Strait and the
southern part of the South
China Sea.

Pekalongan and Juwana are
the main centers where 70%
of the vessefs gather and
90%ofthe catch islanded.lf

..•. . the activity in Pekalongan is
ExploltllUon of the L.rge .nd Medlum Selnera Flaherlea



196 high since 1976 it is new in Juwana and related to the displacement of the main fishing
grounds to the eastern part of the Java Sea.

Since 1979, the landing ofthe seiners has increased fourtimes reaching 155 000 tons in 1992.
Among the thirty species caught bythe seiners seven species form 90% of the landings. Two
species of scads are the main targets ofthe explo~ation and represent up to 60% of the catch.
Mackerels, sardines and big eyes scads are the other species caught in great number by the
seiners. Their importance in the Jandings varies according to the years. These specíes are
part of different populations w~h different ecological needs. According to the environment
and the geographlc location of the catch, they are more or less exploited by the seíners. The
fishing pressure is high on the coastal and neritic populations and lower on the oceanic
populations. Modelization ofthese resources is difficun as sorne parameters are stilllacking.

Sejak larangan trawl pada tahun 1980, íkan-íkan pelagís adalah sumber daya utama yang
díusahakan dí Laut Jawa, dímana sumber daya tersebut díusahakan oleh bermacam-macam
alat tangkap. Díantara alat tangkap yang ada, purseseíne merupakan alat tangkap utama. Purse
seíne besardan sedang yangberada dí PropínsíJawa Tengah mempunyaíperanan yang palíng
pentíngdídalam pengusahaan sumberdaya tersebut. Armadapurseseíne terdírídaríkapalkayu
yang beroperasí díseluruh Laut Jawa, Selat Makassar dan bagían Selatan Laut Cína Selatan.
Pekalongan dan Juwana merupakan pusat darí penangkapan purse seíne, 90% darí hasíl
tangkapan dídaratkan dísana dan 70% daríkapal-kapalpurseseíne berasaldarí Pekalongan
dan Juwana. Kegíatan dí Pekalongan sangat tínggísejak tahun 1976, sedangkan díJuwana
berkembang belum lama setelah daerah penangkapan bergeser lebih ke Tímur Laut Jawa.

Sejak tahun 1979 íkan yang dídaratkan oleh purse seíne mencapaí 155.000 ton pada tahun
1992. Díantara tíga puluh species yang tertangkap, 7specíes díantaranya merupakan 90%
darí hasíl tangkapan yang dídaratkan. Dua specíes íkan layang merupakan tujuan
penangkapan dan mencapaí60% daríhasíltangkapan. Banyar, Síro dan Bentong merupakan
specíes laín yang tertangkap cukup banyak oleh purse seíne. Berdasarkan tahun, jumlah
masíng-masing species yang tertangkap sangat bervaríasí.

Specíes-specíes tersebut merupakan bagían dari populasí yang berbeda yang mempunyaí
kebutuhan ekologíyang berbeda. Berdasarkan keadaan Iingkungan dan lokasí geografídarí
pada hasíl tangkapan, mereka lebih banyak tertangkap oleh purse seíne. Tekanan
penangkapan lebíh besar dí daerah pantaí dan populasí neuritík darí pada populasí yang
bersífat oseanik. Modelísasí dari sumber daya tersebut adalah tídak mudah, sepanjang
beberapa parameter belum díketahuí.

Since the trawl ban in 1980, pelagic species arethe main resources exploited in the Java Sea.
Their exploitation by artisan fisheries is veryold and has an important socio-economic impact
on the islands bordering that sea. First Iimited to onshore resources of the North coast of the
Java Island, the exploitatíon extended offshore since the implementation of the purse seine.

The purse seine was introduced in the Java Sea in order to have a longer fishing period and
ahigher catch than w~h the trad~ional nets. It spreads out quíckly and the seiners were able



to extend their exploitation area outsidethe Java Sea in orderto freethemselves from the high 197
seasonal tluctuations of the catch occurring there. The explonation ot the resource by the
large purse seiners is now twenty years old and during this period many changes occurred.

The fishery is not astatic but adynamic system which quickly reacts to internal and external
changes. In 1987 smaller seiners coming trom the Pekalongan harbor entered the fishery
The geographic distribution of pelagic is such thatthe mini, medium and large seiners are now
exploiting same or overlapping populations. This Is why in the statistics analysis on large and
medium seiners the data collected on other fisheries has also to be taken into account.

1.MATERIAL AND METHOOS

Accurate data has been available since 1979. Before that year a lack of accuracy in the
national system orthe implementation lag ofthe sampling scheme proposed by FAO in 1976
did not allow to have reliable data. Since 1985 with the beginning otthe cooperation between
ORSTOM (French Institute for Research and Development in Cooperation) and BPPL
(Indonesian Research Instnute tor Marine Fisheries) a sampling scheme for the collect ot
data coming from the large seiners fishery has been set in the different landing places. The
catch and effort are now known by fishing ground and by commercial category.

Since the Java Sea Pelagic Fishery Assessment Project started in May 1991 the sampling
scheme has been improved. Catch is known by species and by tishing ground. Effort data
is collected trom the fishing port administration ot Pekalongan where entries and exns of the
seiners are registered. At other landing places the effort estimation is derived from enquiries
on board of the seiners during every landing. Such data has been available since mid-1984.
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198 2. EXPlOITED SPECIES

The Javanese seiners catch around thirty pelagic and semi-pelagic species. Eleven of these
species form 90% of the landings. According to official statistics, these eleven species are
gathered in five statistical categories. In the different landing places the names of these
categories are replaced by local names related to species and size (tab. 1).

3. FLEETS

The large selners fleet Is the oldest to use the selne net In the Java Sea. The number of fishing
vessels increased from 1979 until1985 when the fleet reached 520 units. In 1987 and 1988,
the number of large seiners drastically decreased. Desp~e the construction of many new
vessels in the last years the number of seiners, w~h 357 un~s in activ~ in 1992 (fig. 1), is
still far from the 1985 figure. This fleet represents 61 %of the whole seiners in activ~y in the
province of Central Java.

Medium seiners appeared in 1987 and their number slightly increased unti11991. In 1992,
w~h new investors, the fleet quickly expanded and reached 232 un~s (fig. 1).

These twowell distinctfleetswith differentvessels and fishing strategies tend to overlap each
other. Since 1979, size, horse power (fig. 2) and fish hold capacity have increased. This
evolution Iinked w~h abetter fishing efficiency (fig. 3) allowed the exploitation located in the
traditional Javanese fishing grounds to extend to the eastern part of the Java Sea, to the
Makassar Stra~ and to the South China Sea. In 1992, we can assess three segments (fig. 3)
exploiting different fishing grounds in the fishery :

Table 11

SEINERS LANDINl3S IN THE DIFFERENT LANDINl3 PLACES OF THE FISHERY FROM 1979 TO 1992

PENDARATAN PURSE SEINE PADA TEMPAT PENDARATAN IKAN YANl3 BERBEDA DARI TAHUN 1979 SAMPAI

DENl3AN TAHUN 1992
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Figure 1 (Iop)
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200 • The first one which exploits the traditional fishing grounds of the Javanese fishermen
consists of the old medium seiners (15-18 meters).
• The second one whose fishing grounds ex1end from the Karimunjava Islands (fig. 4) to
Matasiri is made of old large seiners built before 85 and a new generation of medium
seiners.
• The last one which mainly exploits the eastem part of the Java Sea, the Makassar Strait
and the South China Sea consists of the newest large seiners built since 1985.

4. LANOING PLACES

At the beginning of the seiners exploitation the fishing vessels landed in five harbors of the
province of Central Java: Tegal, Pemalang, Pekalongan, Batang and Rembang. Quickly
Pemalang was abandoned and the landings concentrated in the three areas of Tegal,
Pekalongan-Batang and Rembang-Juwana. Since 1979 Pekalongan is the main landing
place (tab. 11, fig. 5). Most part of the fleet is registered there.

As the fishing grounds moved eastward their distance from Tegal increased which led
landings to decrease there. Batang and Rembang are secondary landing places dependent
on the Pekalongan and Juwana activity. The activity of Batang is hampered by a fast si~ing
up which prevents the large seiners to enterthe river. At Rembang the auction is made along
the beach and the seiners cannot land directly.

04"N

04°

Figure 4

Ciª"""¡~111II ..New urge
11 New Medlum + Old urge

1 EJ otd Medlum

FISHINQ AREAS OF THE DIFFERENT SEINERS FLEETS IN 1992

OAERAH PENANQKAPAN DARI ARMADA PURSE SEINE YANQ BERBEDA PADA TAHUN 1992.



In 1992, 90% of the seiners catch was landed at Pekalongan and Juwana but the s~uation 201
ofthe two harbors is ratherdifferent. Thefishing vessels landing at Pekalongan are registered
there, while the activity 01 Juwana mainly depends on vessels registered in other places (fig.
6). Opened in 1984 to the large seiners the landings made at Juwana, quickly grew. The
harbor is welllocated, near the main físhing grounds.
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202 Table 111
l..A/I()NQS EVCl.Un::N OF THE MAI'l~~CATEOORES CNJGHT BY F'l.JRSE SENERS~ 1979 TO 1992

EIQ.UlI~T~ YNoG DIWlol.lIGtoN aB-t FU&: SEllE DJR T,ttUI/1979 _Al DENWI T,ttUI/ 1992

TanJan:

Decapterus russelll

Decapterus macrosoma

Sardinella glbbosa

Sardlnella lemuru

Sardlnella flmbrlata

Banyar : Rastrelliger kanagurta

Lemuru: Amblygaster sirm

Bentong: Se/ar crumenophthalmus
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Landings of large and medium seiners show great variations. But since 1979 the catch
increases four times reaching 155000 tons in 1992 (tab. 111),

5.1 ComposJtlon o, the commerclal categories

Ninety to ninety-five per cent of the catches consist of six commercial categoríes including
seven species (tab. 1). Two species of scads (Oecapterus russel/í and Oecapterus macro
soma) are caught by the seiners. The catch shows high fluctuations w~h two peak produc
tions in 1985 and 1992 (fig. 7a). Since 1993, every year, they account at least for 50% of the
total catch and form the bulk of the catch in each fishing ground (fig. 8), The.totallandings of
the seiners fishery is highly related to the fluctuations of thescads landings (fig. 9). As the
fishing grounds move eastward, the catch of the two species shows different trends. The
landings of Oecapterus russellídecrease while those of Oecapterus macrosoma ¡ncrease. In
1992 Oecapterus macrosoma is dominant in the landings (fig. 10). Due to different fishing
areas, the explo~ation of the two fleets do not focus on the same species. Medium seiners
mainly catch Oecapterus russel/í.
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205Most mackerels represented
in the large and medium sein
ers catch are Rastrelliger
kanagurta, Rastrel/iger bra·
chysoma being accidentally
oresent in the landings. The
evolution of the Rastrel/iger
kanagurta catch shows the
same trend as for the scads
w~h high fluctuations and a
peak production in 1986 (fig.
7b) when 23 000 tons were
landed. Mostpartofthecatch
comes from the eastern part
of the Java Sea and the
Makassar Stra~.

The landing of Ambtygaster
sirm was important between
1979 and 1983. It could rep
resent up to 20% of the sein
ers catch. From 1983 and
until 1988 the landing de
creased a lot before ¡ncreas
ing again sharply in 1991 and
1992 (fig. 7c). Tne bulk ofthe
catch is made in the Makas
sar Stra~. It is mainly caught
by the large seiners and ac
counts for a small part in the
medium seiners landing.

Landing of -tanjan- (Sar
dinel/a gibbosa. Sardinel/a
fimbriata, Sardine/la lemuru)
shows regular fluctuations.
These fishes are not the tar
get species of the seiners
f1eets. They are caught by
the large as well as the me
dium seiners. In 1992 the
landing sharply increased
(fig. 7d). The major part of
the catch is made in the Java
Sea in May-June.
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206 crumenophthalmus) is caught in small quantity by the large and medium seiners. Since 1979,
the landing tends to decrease slightly (Iig. 7e). The bulk 01 the catch is made in the Java Sea.
Certain years, some important catch occurs in the South China Sea.

The other species accounl lor 6 lo 8 % 01 the tolal calch. They are accidentally caught and,
among others, consist 01 "japuh" (Dussumíeria acuta), "Bawal hitam" (Formio niger) and
small tunas as Auxis spp.

5.2 Seasonal and geographic composition

Landings show a high seasQnal trend which is more or less related to the monsoons (Potier
el Boely, 1990). Amonthly seasonal index based on average ratio tothe moving average shows
two peaks, a minor one in March-April, a maximum one in September-November (Iig. 11).

The decrease 01 Ihe landings in December-January is highly relaled lo Ihe North-West winds
which blow at that season and prevenl the lishing vessels to go al sea. The environmental
conditions 01 Ihis part 01 the year are extremely important lor the seiners explo~ation. As the
rainlalls are posilively correlaled to the winds strength during this period, they condition the
extension of the area covered by low salinity walers, the length 01 the stagnation 01 these
walers and the entry 01 oceanic waters in the Java Sea. Thus, they inlluence the lenglh 01 the
low lishing season, the movements 01 the fish and the displacements 01 the lishing vessels
among the fishing grounds.

During the peak fishing season (Seplember-December) most of Ihe catch is made in the Java
Sea, while lrom January to March-April it is made in the Makassar Slrait. As the waters of low
salinity extend eastward and reach their maximum 01 extensioil in May-June, the bulk of the
calch is made in Ihe Soulh China Sea.
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Figure 12

HASIL ANAlISIS "SUN RAY PLOT" PADA IKAN-IKAN YANCl TERTANGKAP

OLEH PURSE SEINE

RESULTS OF A SUN RAY PLOT ANALYSIS PERFORMED ON THE SPECIES

CAUClHT BY THE SEINERS

• OCEANIC POPULATIONS

Decapterus macrosoma,
Amb/ygaster sirm, Ras
treliger kanagurta. They live

According to these moves
the catch 01 the d~lerent spe
cies change. Because of
their different ecological
needs, the species are not
equally distributed in the lish
ing grounds.

A sun ray plot analysis per
lormed on the distribution 01
the catch in various lishing
grounds loreach species (Iig.
12) shows that the geo
graphícal distribution 01 the
species varíes. Decapterus
macrosoma and Amb/yg
aster sirm are found in the
eastern part 01 the Java Sea
and the Makassar Strait, the
mackerel Rastrelliger kana
gurta in the eastern part 01
the Java Sea, Decapterus
russelJi and Se/ar crumeno
phtha/mus in the Central Java
Sea and the South China Sea
while the "tanjan" (mainly
Sardinella gibbosa) is lound
in the Java Sea waters.

A cluster analysis carried out
with the average distance
method allows us to groupthe
diHerent species into c/usters
of ·similar" points (lig. 13).
Taking into account the sun
ray plot resu~s, the yearly
catch and the CPUE trends,
three groups are lound. They
correspond to three diHerent
types 01 populations among
the seiners catch.
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210 near the continental shell edge. They are lound in waters where saliníty is more than
34%0. They are caught at the end 01 the year when the oceanic waters enter the
Java Sea .
• NERITIC POPULATlONS

Decapterus russelli. They live on the continental she~ in waters w~h salin~ies between 32
34 %0. They are caught along the year by the seiners.
• COASTAl GROUP

Selarcrumenophthalmus, Sardinella gibbosa. They are lound nearthe coasts and live in
waters w~h high f1uctuations 01 salin~y. They are lound along the year in small quant~y
in the seiners catch.

It is difficu~to classify the seinerslishing powerand deline astandard lishing vessel. Length, width
and gross tonnage are underestimated in the registration lorms. The engine power is the only
parameter which could allow to perform this task, as ~ is well reported and acts on the lishery at
one level; the surface 01 the prospected area grows when the engine power grows.

The time spentto search actively the lish has been delined as the best index 01 effortlor purse
seine fisheries by Marchal (1967) and Fréon (1980). Accordíng to them the days not related
to search actively lor fish, i.e. route from harbor to lishing grounds, settíng time and rest time,
have to be deducted lrom the days spent at sea. Since the Javanese lishermen lish around
rafts, the seiners cannot be considered as searching actively lor the lish. Thus, that index
might not be the best one lor the study 01 this lishery.

The numberol sets, the numberolraftsorthe light powercould give agood estim,ation olthe effort.
Because the Pellish Project has not yet enough data to use these estimations, the numberol trips
and lishing days have been taken to estimate the effort. The numberol days at sea and the lishing
grounds prospected are known lrom enquiries and lrom the ex~-entries books. From the time
spent to go lrom the harbor to the lishing ground, we estímate the number 01 lishing days.

Expressed in number 01 trips (Iig. 14A) the effort has decreased continuously since 1979. As
the trips decreased the average number 01 days at sea per trip increased from 8 in 1979 to
24 in 1992 (Iig. 14B). It can be related to the extension 01 the lishery, the growing distance
between harbors and lishing grounds and the use 01 largervessels which stay longer at sea.

The number 01 lishing days (tab. IV) increased Irom 1985 to 1987. Since 1987, it slightly
decreased until1991 belore increasing sharply again in 1992. Most part 01 the ellort comes
Irom the large seiners vessels and is spent in the Java Sea (50 to 70 %) the rest is spent in
the Makassar Strait and in the South China Sea (Iig. 15). The effort is highly seasonal and
related to environmental and human lactors (Iig. 16). When winds are stronger than 20 knots
the vessels are not able to stay at sea. This sítuation occurs mainly during the lirst months
01 the yearwhen the North western monsoon iswell established. During these months, Iloods
on the North coast 01 Java Island can entirely stop the activ~y 01 the seiners because the
landing places are f/ooded. The lishing vessels are also at port around the end 01 the lasting
month and during two weeks the elfort drastically decreases. The ellort is high in the second
part 01 the year lrom August to November. Medium seiners deploy their whole effort in the
Java Sea, while large seiners share it among the whole lishery space.
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7. CPUE

Values 01the CPUE (tonslfishing day) decreasedtwice1rom 1985 to 1987 (fig. 17A) when the
catch rate 01 the large seiners was 1ton perfishing day. Since 1988, it increases by step and
in 1992 is slightly higher than in 1985 reaching 2.4 tonslfishing day. The catch rate 01 the
medium seiners after three years of stagnation increases since 1989.

The fluctuations of CPUE in the large seiners fishery are seasonal with amaximum peak atthe
end of the year and a minimum one in May-June (fig. 178). In the medium seiners fishery there
is only one annual peak during September-November (1ig. 17D). The evolution 01 CPUE differs
among the fishing areas. The Makassarstrait and the Java Sea have asimilar evolution (fig. 17C)
with higher values in the Makassar strait. In the South China Sea CPUE11uctuates a 101.

CONCLUSION

The exploltatlon 01 the small pelaglc In the Java Sea is highly related to the monsoons and
the change they induce in the water masses in that sea. The rain1alls 01 the North-West
monsoon playa major role. The abundance 01 pelagic 1ish in the Java Sea is Iinked to the
discharge of islands rivers which have an important role in the productivity of the sea and the
availability 01 the 1ish. The large seiners extending their fishing ground outside the Java Sea
tryto avoid 11uctuations 01 1ish abundance, butthe seasonaltrend ofthe landings is still strong.

Until 1985 the effort exerted by these fisheries was exclusively concentrated on the stocks
or part 01 the stocks living in the Java Sea. Now it also focuses on the stocks of the Makassar
Strait and the SouthChina Sea. According to this exploitation scheme, several stocks
complexes are exploited by the seiners. Their structure is not yet well de1ined, but we can
recognize three types 01 stocks; oceanic; neritic; and coastal. Nevertheless, fish move and
mix among them and at least 10r the Java Sea and the Makassar Strait the resource has to
be considered as common. Statistics and stock evaluations have to be examined together.
On the other hand, South China Sea stocks could probably be managed alone.

ExploMatlon o, the Large and Medium Seinera Flaherles



212 Fishermen know very well the fish behavior and the environmental cond~ions aHecting the
fishing grounds. The pressure on the fishing area is high but according to the different stocks
defined above, the level of explo~ation is different.

The geographic boundaries ofthe ner~ic and coastal stocks overlap thefishing boundaries ofthe
seiners and the coastal fisheries. Since many years these stocks have been heavily explo~ed.

Regarding oceanic stocks, the fishing pressure is lower as their geographic distribution
exceeds the fishing boundaries of the selners fishery and of any other fishery which catch
them. With the present tactic and technological level reached by the fishery, the seiners
cannot extend their prospecting beyond the 200 misobath and part of these stocks are not
vulnerable to fishing.

On same fishing grounds (Java Sea), the catch rate ofthe large seiners is always higher than
those of small seiners (fig. 17D). The size of the net or the Iight power used to attract fish and
to aggregate can explain such differences.

_ South China Sea
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O JavaSea
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CPUE EVOLUTION (TONs/FISHINO DAYS) OF THE SEINERS BETWEEN 1985 AND 1992
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