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Introeduction. One of the polential marine resources that have besn long exploited by
the population is the fishery rescurces. The Indonesian sea has a sustainable potential
number of 9.931 million tons per year (Kepmen KP Moo 472016). The potential for
sustainability s tha potentind for fiahing that otill allows populationn be Fogonareba ao thak
the number of caught will not reduce the fsh population, Besed on internatienal
rules, the Total Allowable Catch amount Is B0% of the sifBainable potential or about
7,945 million tons per year, According to Dahun (2010, the total allowable cabch amount
iz B0% of tha potantial in omder to be mostainable; with the knpwledge then the
profitatlty of the fshermen will Be manimal,

The increasing of fish horeesting on the nerthern coast of Jova is feared that will

lead ta nverfishing or decreacing the number of eatches in the rest year Onre skap thak
necds to e done is to conduct steck assessments to determine the potential for
sustainability, eptimuem afors and wiilization level of fish resources o remaln sustainable
and availlatle in the future. The study of the sustainable potential and the level of
utilization of Fish resaurces In waters is wery Important to contral and menitor the level of
fishing expkitation carried out on these resources.
B The ievel of fixed fishing effort cam lead o the exponential decrease In indicators,
where the rete of change as wall as the walse of the terminal depends on the lewa of
business and the structure and function of society, as determined by the environment
and tha history of fishing (Piet & Jennings 2005),

Mary Mmodels are used oo estmate the magniiude of manne T@I‘IES poLEn LAl
hol=tic models and analysis models, The holissic model conf8ers a fish stock a5 a
homogananus biamase that daec not care about the etracture of the length and aga of
the sback, whie the analytical model uses the length and age sructure of the stock
[Sparre et al 1956).
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This study aims to determine the sustainabiliby, the fishing effert and the wtilization
level of NSh resources on LRe northerm Coast of Jdve, The benelits of this study are
experted to provide infarmation @ the govermment an the potential for suctainability n
the resoarch area, what iz the maximun number of catches allowsd so tha existing

resoum@@remain sustainable and as & considsrabion for the gevernment to determine
polcies related to the udlization of fish resources.

Material andEMethod. The research was conducted at fishery parts on the northern
coask of Jave. This rescarch was conducted from September 2017 to February 2008, The
mathod used In this research was descrptive method, This ressarch was performed by
applying a theory to soive a particular problem. The theory used in this stady was the
Schaefer mathod used to estimate fish resources on the northern coast of Java. The data
used was secondary data. The secondary deta s derfeed from the report records of esch
Tishery port ard the Nrectoran Generdl o Caphire Fisheres,

The method of analysis used in this meseamch is the potential amalysis of Ffsh
g=]=4 g - =N

Fish product@n. The potential af fish resources can be knoBh from date and
infarmation on catches and fishing effert over the [ast 5 years using cat@d per snit effoct
[CPUE) or CBOCh per cepture. Accordng bo Sparee B vanema (1989, the formuls weedis:

Cmiwiu
CPLIE =
Effert

Whara!

Catch{C} = Tatal catch [ka)

Effart(F} = Total fishing effert (irip)

CPUE = The cabech per unit effert (kg [ trip)

The CPUE value of the totel cetch (C) can be wmed for simple stock estimetion. The
model used for data that tends to be linear 8 the Schaefer model, with the fellowing
Lrages:

1} The relationship between the fishing effort (N amd the catch per unit of fishing effort
(CPUE] Is:
CPUOE =a—bf
Where:
a = Intercepl
b= Tilt {slop)
¢ = Catch
[ = Attempts Eo catch
2} The: relationship between the fishing effark (F) end the catch () s
[=of =N
3} The optimum effort 15 obtaned by equating the Frst dervabve of the catching effert
with zere (Cl = Q). tu gbtain the fanmula,
£=a— bf*
Cl=a -3

.F,.,W —B.—
Bl ]
4} Tha mazimum sustainable yvield {MS5Y) s obtained by substituting the optimum effort

value, 0 a5 to obtain:
Co ey ™ MET = o J45

Conte= () ~b(5)
at ath
5 (a)— Ty
=@
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Based on the parameters of mtercept a and slope b in mathematics can be
searched usng o simple lincar regresson equation; i.e. the equation ¥ = a 4+ bx. The
Surplos Production Model formdas it is only applied f parameber b is negative, meaning
the additon of efforts to capture (BUE. On te other hand,  the calculation of the
positive coafficient b < asbtained, the calrulation of the potential and the optimum captine
effart need not be continuad, & indicates that the addibien of fishing affort is still possble
Lo increase the catoh (Spare & Vensma 1938),

B)

Standardization of fishing gear. Generally in a water tncabch a certain species of Fish
species can be used a varieby of diferent fishing equipment. Aegardless of the nakwra of
the catch, the man or by-catch of a particular type of fishing equipment remeains o be
ebserved, According to Giulland & Rosenberg (1983) any fishing gear can catch vanous
iypes of Tish found in & fshing ground. Each Fishing gear has difesent capabiitles in
ctakching a species of fish; therefore it is necessary bo stardardize the fishing effart first
before determining the pobential value of Sustainable and optimum catching eforts i
aquatic environments. The selection of a standard fish-scavenger can be based on the
dominant or not of the fish catcher in an area. The ukimate goal of this method i o
uniferm fishing efforks as each fehing goar has different capabilities. The stasdard
capiure effeT Is expressed as the sum of a3ll madkiphcation unis between @pture
capabilities calied the Fishing Pawer Indes (FPI) in each year by the Eime unit of caplure
o by the pumber of fishing opesations unite. Toa determine the type of fishing aquiprrent
can be used a3 a standard is to see the value of the cabch rate average (CPUE] of the
largest fishing equipment or i otheér words the Lepe of fishing equipment 5 e most
dominant in waters. The formula wsed is as follows:

L
EPUE, =—
5
CPUE,
CPUE
ErdEf e, = FPI, X§

Fel,

crug =2
e
FFI, =;ﬂ:1|'
SrdEffert, =PI, %
SedEf fartoyy, = (L FPL =f1)+ (FPL, £)
W hare!
Cg: The catch per vear of standard fishing g=ar (kal;
fa The effort of catching per year of standand fishing gear (trip};
C: Catch per year ather bypes of fishing gzar (kg);
Fi: ALCermpls (o arrest (efort) per yesr other nypes of lishing gear (ohp);
CPLUEs: catch per capture per year of standard fishing gear (kg trip);
CPUE ! catch per capture par year of other kypes of fishing gear [kg/trip};
BFt:: Fishing Power Index (Fishing Power Index) standard fishing gear;
FPL: Fishing Power Index af ather types of shing gesr;
SrdEfart,: Fizh catching effart after standardization:
SedEHort : Other Fiching gear after stand asdization |
Sid EMod ey Owver Al Copiure efMor afer 5L.|':I.|Ill.1|:'lll:||.r.ﬂgl'l.
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Extimatinn af utiliration rate. The utilization rate of fleh reesareee can Ba detesmined
by calculating the proportion of total catches in 8 given year from the masimum
sustainable production walue (MSY). The formela of the vtHization Ete s

Lewel of utilizetion = = ﬁ x 104 5

Where;
G Mumber of catches in yeari;
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MSY; Maximum sustainable yield {meximem sustainable production),

Result and Discussion. Production dats of fah resources abbained from fishery ports
locabted on tha northemi coast of Java consists of 1 Orcaan Fshary Pork (3R], & Fisharny
Ports of Musantama (FPN] end 16 Fishery Seaports, The development of fishery producion
on the northern coast of Java In the area of fisheries management (FM& 7127 for six
yaars {2011 - 2016} has been exposed annually. In 2011, toktal @aoches reached 861,711
tons, increasing anmeally until 2016 by L, 1E4907, but in 2013 decreassd Dy 1.4% and n
2014 pocurred an increase of 5.4% (Teble 1 and Figure 1),

Table 1
Production (bons) on the northem coast of Java
Taar
Prouinge 2011 3012 7013 2014 2015 2016
Banten &9, 442 an.eE3 H.427 20 T *3.121 dd. 7Tl

DKL Jakarta 150,198 219836 209,733 226060 289,214 212.351
West Jawa 16E012. 176744 190,198 183065 192.137 207 508
Cantral Jawa 227,757 2200309 20441 226,305 309 .863 334652
East Java 236,300 250,977 260227 272,185 272801 294 625
At Bel.711  907.A5S  E95.096 943,169  1.057,136  1.184.207
Snmece: Deeciorate General of Captues fsheres 2016,
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Figure 1. Thie development of fish production (tons) on the northem coast of Java from
2011- 2016

The effort of CAtChing on the northern coast of Java, In this case iS5 the number of ships
decreasing (201 1-2016). In 2011 effort amounbed to 83,142 vessels until 2016 of 50,933
wvassels with a decreasing percentage (2001-2016) of 28.7% (Table 2 and Figure 2). The
decresse of efiort s followsd by the increase of the @nber of catches, this is likely due
to the existence of & policy from Keprmen-Kp No. 2/2015 concerning the prohibition an
the use of frawls and seine nets.
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Tahble 2
Murnber of vessaels on e northen Coast of Jave

Year

EFF.I‘EE 2001 4 212 201F 2014 2015 2016
Bantan a4 Bh6 4. E53 40873 4,915 5260 5. 164
BEI Jakarta 5.293 4,751 677 4,920 G40 L0037
Viest Java 12.955 13,0446 13.242 14. 056G 913 8,949
Central Jewva L &.6H1 15,643 15660 17.970 L6.854 16,544
East Java 43.34B6 42232 43.194 45.146 15,572 15.261
Amount B3.142 B1.515 21648 2r.0ohe 51472 L0013

Snne Deeciorats Gemsmal nf Caplies fsberies 20106,
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Figure 2. The develapment of the nember ol vessels an the narthem oask ol Java fram
2011 bo 2016,

Productivity of fishing gear, Accarding o Sibagariang et al (20017, that Catch per Linit
Effart [CPUE] (& & methad used ta determine the results af the amount of mardne fishery
production averaged over the year. The increment or decrease of fisheries production in
an area can be seen rom the results of CPFUE. CPUE is w@loulated based on
standardization of fishing gears because based om production data, fishing gears can
saphure varicus bypes af fish, Standardization of fiching gear nesds to know the nurmber
of vessels so that later the CPUE value of each fishing gear will be known so that FFL
values wil be known, Sased on the production and number of ships, the CPUE vaBk can
be calculated for each fishing gaar, with the catch {praduction) formulz for each fishing
gear diviced by effort of each fishing gear,

Fishing gear used by fishermen on the Morth coast of Java consists of vanous
typee, Including: purse seine, Dankh seines, pair seines, boat (ife net, drifang gili nets
and others. Evaluation of the status of capture fisheries resources naeds tn be carned out
in 2 standard manner aceordng fiching gear. The standerd fishing gear used i pures
seine, with consideration is the most eMectiva fishing gear for catching fish Ehak are
clustered and procuce the most c2tches among other fishing eguipment {Figure 3).
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Flgure 3. Production (20011-2016) by typse of fishing gear; PS (puerse seine), 0S (Danish
zeine ], PrS {pair szineg), BLM [boatk litf net), DGEMN {(drife gill net), LL {long line), BS (beach
smine ). FT {portable brap), TH (trarmmel net), 51 (squid jigger), SFG (shel] fish gear).

Bassd an Figure 5 the fishing gear that gebs the bignast cateh is the purae seimes with
1,631,764 tong/6 yoars and the smallect catch was realized by squid fishing with 10,552
Lons,/S years. From the Figure 3 it can be seen that the type of Mshing gear used a5 a
standard fishing gear for estimabion procedures of MSY and Fusy / Fope in estirnation of
catehing lerge and small pelagie fish an the Nakhers eoast of lava & purse csines
because this ool is active in catching fish. Accocding to Saputra (2009} so that the
prodection surplus madal can be Implemented, adjustments are made by standardizing
all & of fishing gears against one partouar fishing gear. CPUE values for each fishing
gear can e seen In Table 3,

Table 3
CPUE per fishing gear on the northern coast of Java for the period of 2011-2016

__Year ({on N I
Fighing gear — 513 o013 014 2015 J0i5 e

Puree Seines 64,267 37,015 57,245 59,5/0 94,563 113,638 71,716
Danish Seines 11,043 12,189 10,930 10,680 66,104 71,980 30,590
Pair Saines 5,855 6282  B,376 4,638 12,668 24819 10,108
Aoat Lift Net 47,504 56,973 S4.730 A3.210 71,435 72890 61,123
Deft Gill Met 5,548 5,697 4878 7478 7461 B124  6EL4
Long Line 7,472 5554 S4.130 48,897 94,580 116,543 54,529
Beach Seines  B,971 9508 6034 5,959 186 252 &, 818
Portabletrap 0,795  06%0 0648 1,423 363 I641 1,671
Trammel Net 1,145 0816 0,887 1,474 23625 2556 1534
Souid Sigger 2,599 2,143 0,598 0,663 1,843 1,575 1,570

SHE‘;EES“ 1,348 1,=93 2 4,074 13,651 E,2G5 2,271

Fish compaosition. Bazed on data obtained r@# the Directorate Genera of Capture
Fisheries In 2086, the catch results consist of big pelagic fish, small pelagic fish, demersal
fishy roof fish, crustaceans, mollusca arf othor aquatic animals. The compostion of figh
resmsrces on the norhem coast of Java can be seen In Table 4
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Table 4
Codam posinan OF RSk resou rces arn o northern Caast of Jova

Type offbh resources Produchion (tors) Percentage (Ha)
Big pelagic fish 144.928 13.2
Small pelagic fish 431.411 39.3
Damerszal fish 012 27.5
Coml fish 32.166 2.9
Lrustaceans F00EF d.1
Mallusca 126.169 11.5
Othar aquatic animale 3435 0.3

Aimaonnt 1.097. 136 =

Basad on Tahle 4 can he seen the composition of fish resourme types locsbed on the
northern coast of Java, The lergest compoesition of fish resowces are small pelagic fish of
33, 3%, demersal Nsh of 27,0%, by pelagic fmhes of 13.2%, molesca of 11,.5%,
cruskaczans of 5.1%, reef fish of 2.9%% and othier aquatic animals of 0,39,

Blg pelagic fish. According to our sbady, In Java's northem coastal part, tfBbig pelagic
fish pooulation consisted of 26 species, The dominant kg pelagis fish are skipjack tuna
[ Katsuwonus pelamis), frigate tuna [(Auxis Bhazard|, Spanish mackerel [Scombridas),
yallowfin twna (Thennws ahacares), bigeye tuna (Thonmes ocbesus),  kEAwakawa
B.ihynrus affeis) and longkail tuna {Thunmes fonggod], The deminant fish composition
can ke seen in Figure 4,

Euthyraus affinis, ”“'"':;ﬁﬂ;ﬂnd-
LWL R e s g =
mﬂf:m i “."5_ S pefomis, 95,508
¥ . e .- i, - m
Thinres __-'
afbacares, 5
12 0H3;9% o
|
um 185 _|||“ H ‘I
..ﬂ.l.nd::rJ'lnurd
lB:‘ﬁ.

Figure 4. Compositizn of big dominant pelagic fish {tons).

Bas=d on Figure 5 the highest ampunt of pelagic fsh consisted of K palamis with 39,508
tons, followed by the A, thazord with 36.591 tons, The walue of X pelasys prodecticn
(1,200 LED.IIII} was estimated at 47,409,600 USD and A, thazarg (1,366 USDon) ak
68,303,200 USD. A. thazard landed at the fishing port in Ezst Java of 14,025 tons.

- Acoording to our shudy, in Java's northem coastal port, small pelagic
fish papulation cornsisted of 27 spdds. Small dorminar pelagic fsh were the short
mackersl [ Rasireliger bvachyaoma), shorfin sad |Decaplernis macrosoma), Indlen scad
[Dacapferiic ruecalli), golddripe sardinslla (Sardinella ghbasa), yellowstripa  cicad
(Selarpides leptolepis), ®ffhovies (Engraulidae) and ather small pelagic fish, The
dominant fish composition can be seen im Figure 7.
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Figure 5. Composition of small dominant pelagic fish (bons).

Baszd on Figure & the compasition of =mazll pelagic fish wasz dominated by R, Brachy=zema
with 70,1591 tors and with production wahse of 156,759 900 USD (2333 USDiton).

R. bracfiysema landed & the fishing port in East Java of 22881 thns,

Demersal fish. hecording foooure study, in Java's rorthern coastal port, demersal fish
population consisted of 45 species. The deminant demersa fish were slipmouths
[Leiognathidae), northern red snapper (Luffanus campechanus), gold-saddle coatlish
(Parupenaie  cyristomus),  Black  pomfrel  (Parastromatels eipes), red  higeys
[Priacanthius macracanthus), golden threadifBbream (Memisterus wirgatus) and other
demerzal fish. The dominant fish composition can b seen In Figure 6.

Mamlgtenn
W, 15013 . e dhemersal
o Tt fish, 5,198;21%

16, 778; LO%

Porosiromatees
Aiger, 17,843
L

315 21N

rpvinsfomirs,
ZL561; 1%

25,750 LEW
Figure §. Composition of dominant demersal fish [Lons).

Rase«d on Figure & the compositian of the demersal fish was dominated by Lengnathidas
with 34,315 tona, followed by L campechanus with 25,750 tona. The produdtlon value of
Lelognathidas was estimated at 4,575,333 USD (133 USD'ton) and the [ campechanus
at 78,966,666 USD (3,066 USOyton}. L. campeachanus landed at fishery ports in East Java
ac 8,709 1ons.
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Beef fish. The reef fish landed at the north coast port of Jave consisted of 11 species.
The gominant demearsal NS were yalowtal G'El&ﬂli}ﬂm blushned  hind
[Cophatopholiz forminsa), gressy grouper (Epnepheis fandng), leopard coralarpuper
[Ploctropomnuc looparduc), orango-spotted spinafoot [Siganws guttstuc), whitc-spofd

spinefoot (Sgenus coraliciatus] and ofher reef fish. The dominant fish composition can
be seen in Figure 7.

Cethee r resed fizks, Kipmaus
;s AErAL i

Higars S
Fumianus, ;

2,031: 7%
Fleciropanus |
fecporiis, : :
LELT; 9% = | ; : Coeshoridas,
! ; 14,757 46%

Epdnspiaius
fouwime, 3,901; - —
134

Epinepheius
formosa,
E38%521%

Figure 7. Composition of dominant reef fsh (ons).

Razad on Figure 7 the rompoasition of resf fish wasdominated by the Cascionidas with
14,287 tons (4,000,000 USDMton) with & prodection valee of 57,148,000 USD.
Caesionldaa mastly landed at the fishing port in Central Java at 7,655 tons.

Crustaceans. Crustaceans landed at lava's northern coastal port of 11 spedes. The
dominant crustaceans werg swimming craky (Portunidas), sndesveur prawn [(Motopenacus
manaceres), banana prawn (Penaeuns merguiensls), crab (Brachpwra), rainbow shimp
{Penaeus semisylcabs), tiger prawm (Penasws monodan) and other shnmps. The
dominant composition of crustaceans can be seen in Figure 10,

Penmeus Panaeus
serAsINCatus, 2 muoracken, B
Beackiypusa, 5,104, 3057, BRI g,
e ¢ e -’;‘.:-_:“__
il R
SRR ee——
L:m:ﬂ“ T £ _“:f';. 22,556 41%

W
| illll. L e AL
R 1 ! o A L

fraT

.. o
R U Metopenaeus
R i
Tand; ik

Figure &, Composition ol The gominant crustaceans (hans),
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Bas=d on Figurs 8 the composition of the hard crustaceans was dominated by Porfunidas
with 22,5538 tans (4,000,000 USOL) with @ production valle of 90,229,000 WSR,
Partunidas landed st fishing ports in East Java whers at 7,200 tons

Mollusca. According to our study, in Java's norhem cosstal port, maollusca population
consisted of 9 spedes. The dominant mollesca were sguid [Teuthida), blood cockles
[Tegilarca granosa), cultde fish (Sepiids), green mussels (Pema windis), actopus
[Ocropeda) and other maoliisca. Thie dominant mollusca composition n be s=en in
Figure 3,

fepilarre  Sopikda. §AAG: Pr.mr#mhm_m

gramara, 5% B i
B2 8% il
Dehear miollusca, £
7896, 0% i
= i
P i
& ::-
'\..;. :
Tauschida,
10E, 2006 B2 R

Figure 9. Compositbon of the dominant malfiscs (toas).

Bas=d on Figure 5 the compositon of mofusca wias cominated by Teuthida with 103,206
tons, with 3 prodgoction value of 447,226,000 USDH (4,333 USRS ton), The Tewthida
g'udcd ok Ehe feshery port in Jakorta ot 76 747 tons.

24

Maximum sustainable yield (MSY). Maximum Sustainatle Yield (MSY) is a reference
in the management of fisheres resources on how it is possible to exploit without redecing
a populaticn, so that the stock of fishery resources remain ot o safe level, Acoording to
vWidodo & Suad (2006}, MSY s the bigpest catch that can be produced from year [o year
by @ fishery, The MSY concept is based on & very simple model of a fish population that s
conciderad a single unit. MSY i 3 management parameter produced by the nature of
fisheries respurces assessment. Estimal ng these parameters requices Hme series capture
dai@. The data usad in the MY calculation |s data in the last & years (2011 - 2016). The
following is a description of the MSY of each of the dominant fish resources on the
Northern ceast of Jaa,

Awxis thazard, The catching of A, tharard on the Morthemn coast of lava 5 carned out
using fishing gear such as pirse seires, dofting gill nets, trelling other fishing gear.

Based on Figurs 10 the preduction relat@hship curve with effert on A thazard cbtained
opbimum fishing efffBt velue of 5,736 thips per yeer and the maximum fish catches
ampunied 398,164 ORs e year and e number of Total alowable catch (TAC) of
318,891 tons per year,

Bzcad on the comparison between the TAD cabch of 218 801 kons with the actual
caktch of 348 340 tons, the catch cbtained avery year puceeds TAC, Arest efforts that
excesd Che gptirmum Mot should be done by redudng fishing eferts and no additienal
fishing effarts will be carisd aut for fshing ackivities of 4. tharasd an the Narthem coask
of Java.
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Figure 10, Production relationship cunee (bond with effort on Auxis thazand on the
rorcherm coast of Java from 2011 to 201E.

@

According to the Kepmen-Kp Mo, 272016 estimation of potential, amouwnt of catch
Allewed, and level of wtilization of fish recaurces on WPPMRT, as referred Bo in the FTIRST
Dicturm s ugsed as a condiderat on Betarmining the allocation of fish resouroas,

Acoording 1o Ihamd et al (2016) e poential of the marine fsheres resources in
Prigl waters far A. thazard productien in 2003 was 72091 tons, with MSY al 7,7H3 Eens.
The level of ubilizaklan of 4. Hhazand in PAgi (s 04%,. The utilization status af 4 Hhazaed
has been fully explaibed. Accerding ta Srvani (2007) the research conducked at the fish
landing site of Barek Motor Willage, Riau 1slands, the Maximum Sustanable Yiald (MSY)
ba=ed on Schafer model in May and June was 21857 ko with an optimal catching effort
of 377 .21 trips with the stilization rate at May and June amounking to 80, 345%,

Catching B, brachysoma on the Merthem coast of Java Is
done by w=ing fishing gear such as purse seine, Danish seines, pair seines, boat life net,
drifting gill nets and other fishing gear,

Besed on Figure 11 about the production melationshiofuree with eFort on
. Dracfiysoma resouices, the optimum fshing@Briomn is 11,026 tips per year and the
mazimuem number of fish cotches is 757,134 tons per year and the number of total
allowabla catch (TAC) of 505,707 tons par year.

Besed on the comparizon between the TAC catch of 605,707 tons and the actual
cabch of 670,929 tons, the cabtch that is obtained each yiear exceeds TAC. Arrest efforts
that exceed the opimum effort should be done to reduce the fishing effort and na
additional fishing efforts will be carned ot for B, brachkysama fishing activkies on tha
Hoarthern opast of Java,

The resutts of Permata et al (2016} study Maximum Sustainable vietd (M=)
respirces of A, brachysoma in Belawan waters in the [ast 10 wyears amoonting to
6,.276,638.12% kg f year with tha pumbe- of permeatad fish catches which amounted o
5,021,230,503 kg f year, Percentage of utilizetion rabes of R. brechysoma in Belawan
WATETS over the (35t 10 years with &n &Mart of 179.99%, According to Amman (201 1) tha
marimum potential for sustaineble B breckysome in Taneh Leut Regency is 32497 tons
par yaar with a utilization ate of 7%k
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Figure 1L, Prodection relabgnship curve (Don} with the eTort of Rasireliger iraciysoma
ressurces on the Bortbem coast of Java from 2001 - 2016,

Louifonps campechanus. Catching L campechanos on the Morthemn coaskt of lava is
done by using fishing gear such s trap, bottom long line, murcami, Danish seines, and
other fishing gear.

Based o Figure 12 the producton relationship csrve with the eforfon the
respurces of L carmgechanus obtained opumum  Bhing efort value of 7,364 Lips per
vaar and tha maremuem Ash catches was 346,421 tons per year and the number of total
allowable catch (TAC) of 277,145 tons per wear

BN EAHE

250000

IR} L. _‘E‘?‘_’c _____/
L s i

i
i
-2 : i
2 / ; i
E_‘ IO : '
4 4 b |
B 1n0mi Fi H 1 %
£ ; ! b
LR H H
/ H i
SHA) ,u'"l | !
j i : |
a v ] 1
¥ N e &I N0 JOIE  1Ae0 1A LSO

Figure 12, Production relatiornship curse on) with the effoct of reaources af Lutjanus
compachanus on the Morthem coast of Jave frem 2011 to 2016,

Based on the compardzan between the TAC catch of 277,145 tons and the adeal catch of
195,302 tore, the eabch obvened pvery vear € helow TAC, drmect afforte that are leog
than aptirwm efforts shouwkd be carmied out additional fishing effarts for fishing activities
of L. rampechanus on the Morthern coast of Java.

Santoso [2016) reported maximuem susEinable yiald (MSY) on L. campechanus of
F05.8 tensfyear with utilizaton status of 65.7% which s 3 moderaely exploited status.
According to Sriat (2011) maximuem sustainobis yield (MSY) of L compochanus i 5,062

BAAL Ealug, T010, Valums 11, Imus &. 1ELS
hHp i marw. bin fux. coem e mad




kgfyear. The optimum capture effort {Eqce) is obtained when the calch mte is 157,206, 59
TrigEs amnd the calch resull maxirwm edosomic yield (MEY) cbtaned s 55749, 12 kg
indicating -an effort that excesds the makimum capaciby @5 that & lesds to aver Ashing
conditians.

Caeslonidae. Catching Caesionidas on the northern coast of Jawa Is done by wsing
fishing gear such as Danish seimas; trap, mureami and other fiching gear.,

Basad on Figure 13 cthe production relatienship curve wEih effors on Capsionidas
resources obkalned opbirmam fishing effort @Bblee of 7,039 kipa per yoor ond the
mazimum fish catches amounted 327,901 fons per vear and te nember of total
allowable catch {TAC) of 262,321 tons per wear.
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Figure 13, Production relaticnship curve (fon) with effort of Cresionidas resources on the
Moshern coast of Java froen 2011 to 2016,

Bazed on the comparsan between the TAC cateh of 362,371 mome and the adual eatch of
183,730 tons, the cafch that is obtained avery year s below TALC, Arrest efforts that are
legs than optimum efforts showld be carded out sdditieonal fishing eforts for fighing
ackwities of Cassieridas on the Morthem coast ofBva.

Abduwrachman et 8l (2012) obEined an M5Y walue of 157.71 tons/yesr and an
oodmum effort {f..) of 1051 trips/year eguivalent for muroami fishing gear. The level of
utiization of Caosieadse In figh landing cenvtor (FLCY Pramuka [oland i 86,710,
According to Prihatnag et al (2008} Caesionidas in the waters of the Seribu Islands has an
oobmal prodection level of 917.49 tons par year the optimal tewel of effort 5 1,215 tnps
per vear, indicating that the utilization of Cassionidas in tha Seribu [slands waters can be
catagonzed as ot degraded and not experenced biological overfishing and economical
wvesfishing.,

Podunidas The catehing of Partunidas on the Morthermn coast of Java |5 carvied out
using fishing gear such as set gitl net, Donish seinas, trap, and athar fishing gear.

Besed on Figure 14 about the production relationship @rve with effort on the
Portumidae respumoes, the cp@um fshing effort = 2473 rips per year and the
mazimum catches s 410,559 tons per year and Ehe number of total allowable cabch
(TAC] s 328,695 tong par yoor,

Based on the comparison between the TAC calch of 328,695 tons with the actual
cakch of 235,726 bons, the cabch obtained every year exceeds TAC. Excessive amest
efforts from optimum efforts should be carded out by reducing fishing efforts for
Fartunidae fishing activities on tha Northem coast of lava.
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Figure 14, Produchion rélasons curve (Do} withy Portunidae resource ffort on the
Modhern coast of lava froem 2011 to 2016,

Badivzzaman e al (3014} reported macmum sustainable yield (MSY) of crab resounces
o 847 kg per vear. The knitting bigmass rescdrce in Demek wabers with an area of
1R9.46 km® is estimated at 9.64 tons. These results show Phat the Portunidae resource
potenbal is increasingly ¢rtical becauss the anrsal production value exceeds the MSY
value. Adam (2016 for the sustainabiity of Ponunidas fishing In Pangkep waiers
oot@ingd opomum capture effort (Ege) of 768,90 trips, the maximum economic yield
[MEY) amounted to 2963.75 tons/vear so that TAC was gbbained at 2371 tonsSyear with
utilization rabes reaching 85%,

Teuthida, The cabching of Teuthida on the Morthemn coast of Jeva is dome by using
fishing gear such & Danish seines, boat §in net, Teuthida fshing and orher fshing gear.
Bas=d on Figure 15 about the production rdatfhship curve with effort on Teusthida
resources, the optinfln fshing effert is 10 064 Eips per year and the magimorm fAsh
catches & 461,324 tons per year and the number of tobal allowable catch (TAC) s
369,060 tons par year.

Based on the corparison bebwesn the TAC catch of 369 060 tens and the actual
catdy of 246,688 tons, the catch obiained every year Is belaw TAC. Arrest efforts that are
less than optimum efforts shousld be carried out by addidonal fishing efforts for cabching
Tauthida an'the Horthem coad of Tava.

Permana et al (2015} repocted maximum sustaineble yield (MSY) Teuthida landed
in Archipelago fishing port Kejawanan values of 2,1E5.47 tons/year with optimum effort
[Eop) SE4E trFipsfyear, The everage utilization rate of Teuthida resources for the 13
yvears in Archipelago fishing port 8 97.54%. According to Oktadze B al (2016 the
optimal lewel of Teuthide rezources in the walrs of Banghka Regency in MEY condifions is
TE7. 13 teng per year with a level of catching 5.544 trips per year. The optimal production
Ievel in the MSY condition k& 768.33 tons per wear with a catch rate of 5,733 trips per

Based on the production deta of each type of @Ik resource in the last & years
[2011-2016]), the sustainable production of fisheries or MaXimum sustainable weld [MST)
can be caloulated with the surplus production method from Schaefer, on the Northem
aoask of Java, It can be detesmined when ovarfiching cccure by eamparing the affarte and
cabches each year.
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Frgure L5, Production relationship curve (Ton) with Teuthide resour;e éfort on the
Modhern coast of lava from 2001 ta 200 6.

The valoe af efort, MSY amnd TAC for esc MEh resource can be sesn in Tabde 5.

Tahkia 5
Effort, M5Y, fish rescurce TAC on the Morthern eoast of Java
Rasilt
Reiiriey Trip MSY (tori} TAC (ton )
Auls thazam 5.7M 198,164 Jig. 8ol
Ractralligar brachysoma 11.026& JEILM = e
Ledfanis campechanus 7.364 346,471 277,145
Caesrarndae F.039 3270 26232
Portunidas B.473 410,869 F28.695
Ieul'.l'llllu 10. 064 461.3:24 3549, 060

Sowes NTH mesessrch nesulis

Bacad on Tahle &, tha highest custainable mavimum cabtchas were 757,134 tone of
R. brachysoma and 327,901 tons of Cassonides, This wess possible due to the effort of
fishing trip (o catch maore &, brachisama, which was 11,026 trips compared (o the orip
used to catch Caesionidae, 7,039 trips.

According to Purwanto (2002) the cateh depends on the level§f] catching efort
and the amount of fish =tecks in the fishing area. The increase in fishing effort was
caused by the increasing number of vesiels and fishing gear, o that the fishing efo-t
and compettion among fishemmen increased, and the level of fish production decreased
{ Rahm@ati et al 2013).

According bo Sriatl (200 1) Auctuabions in cabches ame affected by the presence of
fishy, the number of fishing attermpts and the success rate of tishing operatons. According
to Widodo & Suead (2006) some of the characteristics that become the ben@mark of a
fishary I8 heading for more catching effocts e that when fishing duration ic longer than
usual, the fishind@ecation becomes Farther, the size of the net becomes smalle
accompanied by a decrease in catch pra:luu:twll:r per unit effart.

12
Level of fish resourcas utilization. Beh resources can be known about utiizarion rates
after oiotaining MY, then cakulated by presentingfBe amount of catch in a8 particuler
yiear to TAC. According to Dehurl [2010] the TAC is B80% of the maximuam Susteinsbee
EBtential (MSY). The lavel of whilization of fsh ressurees an the Northem oadt ol lava
can basean in Table &
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Table &
Level OF uilization of NSh resources on e RBorth coast af 1ave

F. TS Rachraiioer dafyanies
L DANTE praters thamard  brectysams  cameschans  L2650AGAS  Aounidae  leutias
P M40 670920 195 202 1837I0 235726 24B.688
"ﬂ"r:"' TAEC (mea) 318831 B FiLE IFT 125 PR FIL ARBAES ARG
LILEE a0 >
= BT L0 7, e o700 0717 0,474

Toaeriptan Lavel of Lhlizatean [E]l E €0 5 = MOARFEta, Nifng oMo can be wwnoiaed; 0.5 £ E 21 = Fillys
axplaitad, tha fakhisg afan & maintanad with & Sy monitor; E 2 1 = Ovardepkibat, fohing alfort shoukd be
reduced. {Kepmen-Kp Ho, 477 HITE)

Bas=d on Tahle &, il can be conduded that in the last 6 years the evel of wtiization of
fish has been excesswve for A thazard by 1.092 and &. brachysoma 1,108, Viewed from
the level of utilizaton graater than 1, means ower-exploited, in this case the fishing effort
must be redeced in order to remain sostamabie. The otilization rate of L campechanus
0. 704, Caesicridae 0.700, Portunidas 0.717 and Tewlhida 0.674 means full-expleation
by fisherman (fishing efforts were mantained with o sticc monnes frem the
governmant, The uklization rate between 0.5 and 1 of the total catch allowad, indicates
that fish resowrces 8 fully explolbed {Saputro of al 20043,

Owerfishing that ooours Is a blological overfishing when the l2vel of utilization in a
f3hery has exceaded the MSY level. The level of effers needs to be limited because the
lewel of ubilization ang the level of affort that exceeds sustainable potential (M5Y) can
threaten the susteinability of fish resources,

According to Hutabarat (2003] im0 Mulyanl et al (2004}, fish respurcas are
respirces that are remewable, bub in enewing themselves they run very slowly. IF
axploitation far excesds the ablity of rescurces to form themsealves agaim, resuiting in
these resources becoming non-renewable, Good monagement of fish respurces is by
utilizirsg NSk popelaticns  withaut havirg o deplete the fishery resources, If the
management of fisheres resources is carmied ot by fishing continuously withowt teking
inko account tha abiity of these resources ko mnew, it wil be dangemus for fich stocks
[overfishing].

Conclugions. The composition of fsh resoufces on the northem caast of 18va & small
pelaglc fsh of 39.3%, demersal fish of 27.6%, big palagic fishes of 13,.0%, mollusca
11.5%, crustaccons; 5.1%, reaf fish 2.9% and other aguatic arermals 0.3%. The level of
utilzation af A thazard (= 1.092 and of A Drechpsorma 1108 which means L is over-
exploited (fzhing effort must be reduced) while L. campechanes & 0.4, Caesionidas
0.7, Porbunidas §.717 and Teuthida 0.674, which means fully exploited @pture effort is
maintained with a strict monitor of the govemmenk},
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