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C h a p t e r 1

I N T R O D U C T I O N

l^J— Xh.fcL
_ELLC:p.QSa_Q£_±h.ls_ECLQj_aci

T h i s p r o j e c t w a s i n i t i a t e d t o p r o v i d e a s s i s t a n c e i n d e v e l o p i n g
f i s h e r y m a n a g e m e n t p r o g r a m s f o r I n d o n e s i a's s m a l l s c a l e
f i s h e r i e s , a n d f o r t h e f i s h e r i e s o f n o r t h e r n J a v a i n p a r t i c u l a r .
W h i l e o t h e r f i s h e r i e s w e r e o r i g i n a l l y i n c l u d e d i n t h e p r o j e c t
o p e r a t i o n a l r e a l i t i e s r e s t r i c t e d m o s t o f t h e p r o j e c t a c t i v i t i e s
t o t h e n o r t h c o a s t , a l t h o u g h s e v e r a l t r i p s t o o t h e r a r e a s
c o n t r i b u t e d a d d i t i o n a l u s e f u l i n f o r m a t i o n .

T h e p r o j e c t w a s f u n d e d b y t h e U n i t e d S t a t e s A g e n c y f o r
I n t e r n a t i o n a l D e v e l o p m e n t ( U S A I D ) v i a c o n t r a c t u a l a r r a n g e m e n t s
w i t h t h e U n i t e d S t a t e s N a t i o n a l M a r i n e F i s h e r i e s S e r v i c e ( N M F S )
a n d O r e g o n S t a t e U n i v e r s i t y .

'? F i c.h P r i P c. nf , T A U A <=. Nnr t hi l~ n Acf1

T h e f i s h e r i e s o f t h e n o r t h e r n c o a s t o f J a v a a r e a m o n g t h e m o s t
i m p o r t a n t i n I n d o n e s i a . T h e f i s h e r y i s o n e o f t h e l a r g e s t i n t h e
c o u n t r y a n d i s a l s o a t t h e p o p u l a t i o n c e n t e r o f I n d o n e s i a . W h i l e
m u c h o f t h e f i s h l a n d e d o n J a v a's n o r t h c o a s t i s c a u g h t n e a r t o
t h e c o a s t , i t i s n o t t r u e o f a l l t h e f i s h l a n d e d t h e r e . A
r e l a t i v e l y l a r g e p r o p o r t i o n o f t h e p u r s e s e i n e c a t c h i s c a u g h t
f a r t h e r o u t i n t h e J a v a s e a a n d n e a r t h e c o a s t o f K a l i m a n t a n .
L i k e w i s e a p o r t i o n o f t h e g i l l n e t c a t c h i s t a k e n o f f s h o r e .
H o w e v e r , m o s t o f t h e some 3 0 0 , 0 0 0 t o n s o f f i s h l a n d e d o n t h e
n o r t h c o a s t o f J a v a i s c a u g h t w i t h i n 2 0 k m o f t h e c o a s t .
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INTRODUCTION
F i s h e r y M a n a g e m e n t t o r t h e N o r t h C o a s t o t J a v a

P a g e 1-2
R. D u d l e y 1 9 8 5

N o t o n l y d o e s t h e n o r t h c o a s t o t J a v a h a v e o n e o t t h e l a r g e s t
t i s h e r i e s i n I n d o n e s i a , i t a l s o h a s a v e r y v a l u a b l e c o m p o n e n t :
t h e n o r t h c o a s t s h r i m p t i s h e r y. T h i s t i s h e r y h a s a t t r a c t e d a l o t
o t a t t e n t i o n r e c e n t l y b e c a u s e c o n t l i c t s b e t w e e n t r a w l e r s a n d t h e
s m a l l s c a l e t i s h e r y r e s u l t e d i n a b a n o n t r a w l i n g i n m u c h o t
I n d o n e s i a. T h i s b a n w a s t i r s t i m p 1 e m e n t e d i n J a v a a n d a d j a c e n t
a r e a s i n O c t o b e r o t 1 9 8 0 a n d w a s l a t e r e x t e n d e d t o i n c l u d e m u c h
o t t h e c o u n t r y.

T h e p r i m a r y t i s h i n g g e a r t y p e s a n d c o r r e s p o n d i n g c a t c h e s a r e
s u m m a r i z e d i n T a b l e 1 . 1,a n d c a t c h e s t o r t h e n o r t h c o a s t o t
C e n t r a l J a v a p r o v i n c e a r e s u m m a r i z e d i n T a b l e 1 . 2. M o r e d e t a i l e d
d a t a f r o m C e n t r a l J a v a i s r e c o r d e d i n T a b l e 1 . 3.

S o m e o t
a r e t h e
w i l l b e
o t t h e
t i s h e r y .

t h e t i s h g r o u p s c a u g h t a r e l i s t e d i n T a b l e 1 . 4. T h e s e
p r i m a r y s p e c i e s g r o u p s c a u g h t i n t h e g e a r t y p e s w h i c h

d i s c u s s e d i n c h a p t e r s 2 t h r o u g h 5 a n d a l s o i n c l u d e m o s t
c o m m e r c i a l l y i m p o r t a n t s p e c i e s o t t h e n o r t h c o a s t

r
r.

S e v e r a l -f a c t o r s m a k e t h e r a t i o n a l m a n a g e m e n t o f t h e s e -f i s h e r i e s
d i f f i c u l t . E v e n u n d e r i d e a l c o n d i t i o n s t h e m u 1 t i -s p e c i e s
m u l t i -g e a r n a t u r e o f t h e f i s h e r y c r e a t e s p r o b l e m s f o r t h e
d e c i s i o n m a k e r s. A m a n a g e m e n t a c t i o n < f o r e x a m p l e a m e s h s i z e
r e g u l a t i o n ) m a y b e s u i t a b l e f o r o n e s p e c i e s o f f i s h b u t n o t f o r
o t h e r s. T h e p o p u l a t i o n o f s o m e f i s h e s m i g h t b e q u i t e h i g h a n d
m i g h t s u p p o r t i n c r e a s e d d e v e l o p m e n t o f t h e f i s h e r y, b u t t h a t
i n c r e a s e d f i s h i n g m i g h t o v e r f i s h a n o t h e r s p e c i e s.

n
r

I n a d d i t i o n t h e s o c i a l a n d e c o n o m i c s i t u a t i o n o n J a v a ' s n o r t h
c o m p l i c a t e s t h e m a n a g e m e n t o f t h e f i s h e r i e s. M u c h

p o p u l a t i o n i s p o o r a n d d e p e n d e n t o n t h e s e a t o m a k e a
A n y r e g u l a t i o n s o r d e v e l o p m e n t p r o g r a m s m u s t c o n s i d e r

M a n a g e m e n t a c t i o n s w h i c h w o u l d l i m i t f i s h i n g c o u l d
i n i n c r e a s e d u n e m p l o y m e n t a n d l e s s f a v o r a b l e e c o n o m i c

S u c h a c t i o n s m u s t b e a v o i d e d.

c o a s t f u r t h e r
o f t h e
1 i v i ng.
t h i s f a c t o r ,
a l s o r e s u l t
c o n d i t i o n s.

n
r
r
r i 3 A— E-Lsh.ac.y MaaaQatnaa± Sys±aniJL INFORMATT ON. AMAI VST S. ATT T OM

T h e p r i m a r y p u r p o s e o f t h i s p r o j e c t w a s t o p r o v i d e a s s i s t a n c e t o
d e v e l o p a f i s h e r y m a n a g e m e n t s y s t e m. T h e p u r p o s e w a s n o t j u s t t o
f o r m u l a t e a r e g u l a t i o n o r a d e v e l o p m e n t p r o g r a m f o r a p a r t i c u l a r
s p e c i e s o r f i s h e r y, b u t t o i m p r o v e t h e o v e r a l l s y s t e m f o r m a k i n g
r a t i o n a l m a n a g e m e n t d e c i s i o n s a b o u t t h e s e f i s h e r i e s .

S u c h a m a n a g e m e n t s y s t e m i n c l u d e s t h r e e b a s i c s t e p s: t h e
c o l l e c t i o n o f I N F O R M A T I O N, t h e A N A L Y S I S o f t h a t i n f o r m a t i o n , a n d
a m a n a g e m e n t A C T I O N. T h e a c t i o n , i n t u r n , w i l l c o n s i s t o f t h e5

5
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P a g e 1-3
R . D u d l e y 1 9 8 5

I N T R O D U C T I O N
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o f J a v a -

f o r m u l a t i o n o f m a n a g e m e n t p o l i c y , a n d t h e e x e c u t i o n o f
p o1 i c y . t h a t

T h e c o n c e p t u a l d i a g r a m o f a f i s h e r y m a n a g e m e n t s y s t e m ( F i g u r e
1 . 1) i l l u s t r a t e s t h e m a n y t y p e s o f i n f o r m a t i o n n e e d e d t o d e v e l o p
a n d c a r r y o u t f i s h e r y m a n a g e m e n t a c t i v i t i e s.

1̂ 4-Coa±ea±s_Q±_±h.is_EapLQii±

T h i s r e p o r t h a s t h r e e c o m p o n e n t s. C h a p t e r 2 i s a d e s c r i p t i o n o f
t h e p u r p o s e a n d p r o c e d u r e f o r d e v e l o p i n g f i s h e r y m a n a g e m e n t p l a n s
f o r e a c h F i s h e r y M a n a g e m e n t U n i t ( F M U) . C h a p t e r s 3, 4, a n d 5 a r e
b r i e f e x a m p l e s o f f i s h e r y m a n a g e m e n t p l a n s f o r t h e B e a c h S e i n e ,
S h r i m p , a n d S m a l l P e l a g i c s FMUs r e s p e c t i v e l y. C h a p t e r 6 i s a
r e v i e w o f t h e s y s t e m f o r c o l l e c t i n g f i s h e r y s t a t i s t i c s.
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INTRODUCTION .

Fishery Management For the North Coast oF Java — R . Dudley 1985
Page 1-4

Table 1.1. Northern Coast oF Java Fishery Statistics Summary.
A comparison oF some Fishery statistics For 1980 , 1981
and 1982. Data is taken From the annual reports oF the Indonesian
Government . Data shown here is For the units oF gear Found
on the northern coast oF Java and For Fish landed there .

Number oF Units Production < tons) Production <X) Catch per Unit ( tons)

1980 1981 1982 1980 1981 1982TYPE OF FISHING GEAR 1980 1981 1982 1980 1981 1982

50881Otter Trawl
Payang
Oogol
Beach Seine
Purse Seine
DriFt Gill Net
Surrounding Gill Net
Set Gill Net
Shrimp Gill/Tranmel Net
Fixed LiFtnet (Bagan)
Troll Lines
Other Lines

579 0 0 0 0 15.6 0 87.90
46985 473216419 4093

1259 . 2342
5376 49905 14.4 15.4 14.6 7.3 11.6 9.3
1767 9781 14213 10910 3.0 7.84.6 3.2 6.1 6.2

338 333 2214 5526 6285 0 ,7334 1.8 1.8 6.6 16.3 18.9
54.8 62.3 56.684475 77940 91277 25.8 25.3 26.71542 1251 1613

24345 50928 64907 68547 15.6 21.1 3.4 2.819782 19119 20.1 2.6
1317 1245 3667 7650 7.7479 4168 1 . 1 2.5 1.2 5.8 3.3

4609 4135 4134 6628 8450 9040 2.0 2.7 2.6 2.0 2.21.4
1780613494 13900 14836 22278 40945 5.4 7.2 12.0 1.3 1.6 2.8

4591 18953 20544 21567 5.84801 3643 6.7 6.3 3.9 4.5 5.9
1676 462 2478 1514 216? 1250 0.5 0.7 0.4 0.9 4.7 0.5

12020 13168 12905 18757 4.011354 9969 4.2 5.5 1.2 1.3 1.6

307000 283901 322651 92.1Sum oF above 66328 61517 71790 93.8 94.5

327170TOTAL ALL GEAR 77061 73900 84934 308262 341454 100.0 100.0 100.0

12383 20170 24361 7.9 5.5other gear 10733 13144 18803 6.2

Notes: 1. Data For 1980 and 1981 From published national statistics.
2. Data For 1982 From preliminary national statistics.
3. Trawling was banned in most oF Indonesia in October 1980.
4 . Much oF the purse seine catch and some oF the

trawl and driFt gillnet catches are not From the
inshore areas oF north Java , but are actually caught
Further out on the Java sea or near the coast oF Kalimantan.
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Table 1.2. Central Java North Coast Fishery Statistics Summary .
A comparison oF some Fishery statistics For 1980 , 1981
and 1982. Data is taken From the annual reports oF the Indonesian
Government . Data shown here is For the units oF gear based
on the northern coast oF Central Java and For Fish landed there .

Production GO Catch per Unit ( tons)Production ( tons)Number oF Units

1980 1981 1980 1981 1982 1980 1981 1982 1980 1981 1982TYPE OF FISHING GEAR 1982

0Otter Trawl
Payang
Dogol
Beach Seine
Purse Seine
DriFt Gill Net
Surrounding Gill Net
Set Gill Net
Shrimp Gill/Tramel Net
Fixed LiFtnet (Bagan)

0 17021 0 0 15.9 0 66.0258 0
<199 8109 2771 6.4 8.6 2.6 4.9 16.7 5.61396 487 6811

1.5 2.3 11.5 6.2 6.1345 368 1647 2143 2257 2.1143
617 1800 3367 0 . 6 1.9 3.2 4.1 8.9 22.2151 202 152

48.7 51.7 95.6 75.0 84.8653 682 51928 48994 57844 54.2543
13452 11 .1 15.1 1.8 2.6 2.25416 6212 11821 14320 12.66594

3.7 0.9 1.5363 1022 532 1.3 1 . 1 0.5383 1129 1426
1536 1002 934 951 0.9 1.0 0.9 0 .6 0.6 0.61794 1547

1.4 2.8 3.34644 6277 10513 20897 6.3 11.1 19.63813 6695
1082 3.3 1.6 2.61981 1968 414 3097 3.6 1 . 0 1.93809

17887 15560 16503 102777 90932 103153 96.3 95.9 96.6Sum oF above

106779 100.0 100.0 100.0TOTAL ALL GEAR 23889 20981 19469 106716 94836

3939 3626 3.7 4.1other gear 6002 5421 2966 3904 3.4

Notes: 1. Data For 1980 and 1981 From published national statistics.
2. Data For 1982 From preliminary national statistics.
3. Trawling was banned in most oF Indonesia in October 1980 .
4 . Much oF the purse seine catch and some oF the

trawl and driFt gillnet catches are not From the
inshore areas oF north Java , but are actually caught
Further out on the Java sea or near the coast oF Kalimantan .
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Table 1.3. Data taken From the Central Java annual report For 1982
including data about number oF trips. For several reasons
data From the oFFicial statistics is oF limited use at present.
Nevertheless they are oF some use in gaining general inFormation
about the Fishery.

i

A B C D E F G
Number Total Percent Catch

Catch oF per
Units (tons) Catch Unit

Number Trips Kilograms
oF oF per per

TYPE OF FISHING GEAR Trips Unit Trip
B/A E/A B/E1

Payang
Dogol
Beach Seine
Purse Seine
DriFt Gill Net
Surrounding Gill Net
Set Gill Net
Shrimp Gill/Trammel Net
Fixed LiFtnet(Bagan)

2799498 2.7 5.6 73830 148 38
368 2285 2.2 6.2 17669 48 129
152 3098 3.0 20.4 21763 143 142
1113 * 57330 54.7 51.5 93151 84 615

125016724 11.9 1.9 344419 51 36
363 584 0.6 1 . 6 6007 17 97

1530 940 0.9 0.6 321956
1049403

210 3
6504 20301 19.4 3.1 161 19
414 1413 ** 1.3 3.4 97361 235 15

Sum oF above 17666 101251 96.6 2025559 115 50n TOTAL ALL GEAR 19952 104859 100.0

r Other gear 2286 3608 3.4

Notes: * The preliminary national statistics list 682 purse seine.
The mini purse seine is included with the purse seine.

** This is the value For Floating Bagan, no catch is listed For
Fixed bagan.n

r

i
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i
T a b l e 1 . 4. A b b r e v i a t i o n s o-f -f i s h n a m e s u s e d i n v a r i o u s t a b l e s i n

I n g e n e r a l t h e c o d e c o n s i s t s o -f t h e -f i r s t -f o u r
l e t t e r s o-f t h e f a m i l y n a m e ( e x c e p t i o n s n o t e d b y a n *). I f t h e
s a m p l e i n q u e s t i o n i s a l s o i d e n t i f i e d t o g e n u s t h e n t h e f i r s t t w o
l e t t e r s o f t h e g e n u s n a m e a r e a p p e n d e d t o t h e f a m i l y c o d e
( e x c e p t i o n s n o t e d b y a n #) . I n m o s t c a s e s i d e n t i f i c a t i o n w a s
l i m i t e d t o t h a t w h i c h c o u l d b e r e l i a b l y m a d e b y t h e f i e l d s t a f f .

J t h i s r e p o r t .

i
i

G r o u p N a m e: A b b r e v i a t i o n

A r i i d a e
C a r a n g i d a e

A R I I
CARA
CARADE
CARAME
CARASC (=C h o r i n e m u s)
CARASE
CARASL #
CLUP
CLUPAN (=" D o r o s o m a " c h a c u n d a )
CLUPDU
CLUPIL
CLUPSA
CYNO
ENGR
ENGRST
ENGRTH
FORM
LACT
LEI0
LOLI *MUGI
MULL
MURA
NEMI
PENA
PENAIN
PENAME
PENAMO
PLAT
PLOT
POLY
PRIA
PSET

D e c a p t e r u s
MegaI asp i s
S c o m b e r o i d e s
S e 1 a r
S e l a r o i d e s

C l u p e i d a e
A n o d o n t o s t o m a
D u s s u m e r i a
I I i s h a
S a r d i n e l 1 a1 C y n o g l o s s i d a e

E n g r a u l i d a e
S t o l e p h o r u s
T h r y s s a

F o r m i o n i d a e
L a c t a r i i d a e
L e i o q n a t h i d a e
LOLIGO ( a l l s q u i d s)
M u q i 1 i d a e
M u T 1 i d a e
M u r a e n e s o c i d a e
N e m i p t e r i d a e
P e n a e i d a e ( P e n a e u s)

P. i n d i c u s
P. m e r g u i e n s i s
P. monodon

P I a t y c e p h a l i d a e
P I o t o s i d a e
P o l y n e m i d a e
P r i a c a n t h i d a e
P s e t t o d i d a e
RAYS ( s e v e r a l f a m i l i e s) R A Y *M y s i d a e (m y s i d s h r i m p s) MYSI
S c i a e n i d a e SCIA

SCIAOT
SCOM
SCQMAU
SCOMEU
SCOMRA
SCOMSC
SHARK *S I L L
STRO
STROPA
SYNO
THER
TETR
T R I A
T R I C
OTHER *

n

rn

O t o l i t h e s
S c o m b r i d a e

A u x i s
E u t h y n n u s
R a s t r e l 1 i g e r
Scomberomorus

SHARK
S i 1 1 a g i n i d a e
S t r o m a t i i d a e

Pampas
S y n o d o n t i d a e
T h e r o p o n i d a e
T e t r a d o n t i d a e
T r i a c a n t h i d a e
T r i c h i u r i d a e
OTHER

1

i
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C h a p t e r 2

DEVELOPMENT OF FISHERY MANAGEMENT PLANS

F?ucpnse ofM^naripnifcn t P..1. flo s2^1

A -f i s h e r y m a n a g e m e n t p l a n i s a p l a n o-f a c t i o n f o r a f i s h e r y. I t
i s a s u m m a r y o f a l l a v a i l a b l e d a t a a b o u t t h e f i s h e r y w i t h
s u g g e s t i o n s f o r d e v e l o p m e n t a n d c o n t r o l . S u c h a p l a n s h o u l d
p r o v i d e s p e c i f i c r e c o m m e n d e d a c t i o n s f o r t h e f i s h e r y i n
q u e s t i o n .

O n e o f t h e m a j o r r e a s o n s f o r d e v e l o p i n g f i s h e r y m a n a g e m e n t
p l a n s i s t o p r o v i d e b e t t e r p l a n n i n g a n d c o o r d i n a t i o n f o r m a k i n g
d e c i s i o n s a b o u t f i s h e r y m a n a g e m e n t . A m a n a g e m e n t p l a n p r o v i d e s a
f r a m e w o r k f o r d i s c u s s i o n o f t h e v a r i o u s p r o b l e m s, d e v e l o p m e n t
p r o g r a m s, a n d p o s s i b i l i t i e s f o r m a n a g i n g a f i s h e r y.

2 . 1.1 P r o v i d e s a F r a m e w o r k f o r M a n a g e m e n t

T h e p u r p o s e o f t h e m a n a g e m e n t p l a n i s n o t t o d i s c u s s f i s h e r y
r e s e a r c h f i n d i n g s, b u t t o p r o v i d e a f r a m e w o r k f o r u s i n g s u c h
r e s e a r c h f i n d i n g s a n d o t h e r i n f o r m a t i o n t o d e t e r m i n e t h e b e s t
m a n a g e m e n t a c t i o n s f o r t h e f i s h e r y i n q u e s t i o n . I n f a c t t h e
o r g a n i z a t i o n a n d s u m m a r i z a t i o n o f r e s e a r c h d a t a i s a p r i m a r y
c o m p o n e n t o f a g o o d f i s h e r y m a n a g e m e n t p l a n , a n d a p o r t i o n o f t h e
p l a n s h o u l d b e d i r e c t e d t o w a r d t h e r e s e a r c h a g e n c i e s w i t h
s u g g e s t i o n s f o r f u t u r e r e s e a r c h w h i c h i s o f u s e t o t h e f i s h e r y
m a n a g e r . I n I n d o n e s i a i n p a r t i c u l a r , w h e r e t h e r e i s a n e e d f o r
a d d i t i o n a l i n f o r m a t i o n, a s t r o n g l i n k b e t w e e n t h e f i s h e r y
r e s e a r c h a n d f i s h e r y m a n a g e m e n t a g e n c i e s i s n e e d e d. F i s h e r y
m a n a g e m e n t p l a n s w i l l h e l p m a i n t a i n t h a t l i n k , a n d w i l l h e l p
c l a r i f y t h e p u r p o s e o f t h e r e s e a r c h.

a l 1I n g e n e r a l a f i s h e r y m a n a g e m e n t p l a n w i l l s u m m a r i z e

1
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e x i s t i n g i n f o r m a t i o n a b o u t a f i s h e r y , n o t j u s t r e s e a r c h d a t a.
I n f o r m a t i o n a b o u t o n t h e n u m b e r s o f b o a t s , u n i t s o f g e a r o f
v a r i o u s t y p e s, t h e c a t c h p e r u n i t o f e f f o r t , t h e e x p o r t a n d l o c a l
v a l u e o f t h e p r o d u c t s h o u l d b e s u m m a r i z e d i f p o s s i b l e . T h e
e f f e c t o f t h e c a t c h o n l o c a l p r o c e s s o r s a n d t h e l o c a l e c o n o m y i s
a n i m p o r t a n t c o n s i d e r a t i o n t o o , a s i s t h e e f f e c t o n e m p l o y m e n t i n
t h e v i l l a g e . A l l s u c h f a c t o r s s h o u l d b e c o n s i d e r e d w h e n m a k i n g
m a n a g e m e n t p o l i c y.

2 . 1.2 H e l p s D e v e l o p S p e c i f i c F i s h e r i e s P o l i c y

O n e p u r p o s e o f a f i s h e r y m a n a g e m e n t p l a n i s t o d e v e l o p
a p p r o p r i a t e p o l i c i e s f o r t h e f i s h e r y i n q u e s t i o n . I n d o n e s i a
c u r r e n t l y h a s a n e x c e l l e n t s t a t e m e n t o f n a t i o n a l f i s h e r i e s
p o l i c y. F r o m t h i s n a t i o n a l p o l i c y, w i t h t h e h e l p o f t h e f i s h e r y
m a n a g e m e n t p l a n n i n g p r o c e s s, s p e c i f i c g o a l s f o r i n d i v i d u a l
f i s h e r i e s c a n b e d e v e l o p e d. F o r e x a m p l e , i f p r o v i d i n g e m p l o y m e n t
i s a n a t i o n a l g o a l , t h e n h o w c a n e a c h f i s h e r y b e m a n a g e d t o
s u p p o r t t h a t g o a l ? W h a t t y p e s o f g e a r a r e m o r e l a b o r i n t e n s i v e
a n d h o w c a n t h e y b e e n c o u r a g e d? I f t h e f i s h e r y i n q u e s t i o n i s
n o t s u i t a b l e f o r s u p p o r t i n g t h a t g o a l , t h e n a d i f f e r e n t n a t i o n a l
g o a l , s a y i n c r e a s i n g e x p o r t s, m i g h t b e e m p h a s i z e d i n s t e a d.

2 . 1.3 R e c o m m e n d s S p e c i f i c M a n a g e m e n t A c t i o n s

O n c e t h e g o a l s a n d p o l i c y f o r a s p e c i f i c f i s h e r y a r e e s t a b l i s h e d
t h e n m a n a g e m e n t r e c o m m e n d a t i o n s c a n b e m a d e . F r o m t h e s u m m a r i e s
o f a l l a v a i l a b l e i n f o r m a t i o n a l i s t o f p o s s i b l e m a n a g e m e n t
a c t i v i t i e s c a n b e w r i t t e n. T h e l i s t s h o u l d i n c l u d e s u c h t h i n g s
a s l o a n s f o r s p e c i f i c t y p e s o f d e v e l o p m e n t , i n t r o d u c t i o n o f b o a t
d e s i g n s, r e s t r i c t i o n s o n m e s h s i z e s, e s t a b l i s h m e n t o f f i s h i n g
s e a s o n s, l i m i t s o n t h e n u m b e r o f l i c e n s e s, i m p r o v e m e n t o f
m a r k e t i n g. T h e l i s t s h o u l d a l s o i n c l u d e s u g g e s t i o n s f o r t h e
r e s e a r c h a g e n c y c o n c e r n i n g t h e f u t u r e d a t a n e e d s f o r m a n a g e m e n t .
T h e i m p o r t a n t p o i n t i s t h a t t h i s l i s t o f p o s s i b l e a c t i o n s s h o u l d
b e b a s e d o n t h e b i o l o g i c a l , s o c i a l , a n d e c o n o m i c i n f o r m a t i o n
a b o u t t h e f i s h e r y .

O n c e t h e l i s t o f p o s s i b l e m a n a g e m e n t a c t i v i t i e s i s m a d e , t h e
p o s i t i v e a n d n e g a t i v e a s p e c t s o f e a c h p o s s i b l e a c t i o n n e e d t o b e
s u m m a r i z e d. T h e f i n a l p a r t o f t h e p l a n i s a s e l e c t i o n o f t h e
m o s t a p p r o p r i a t e a c t i v i t i e s w i t h s p e c i f i c p l a n s f o r
i m p 1 e r n en t a t i o n .
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1
2-̂ .2, £jJt M a n a f|p m p n f P I a n c.

1
2 . 2 . 1 D e -f i n e S p e c i f i c F i s h e r i e s

1 E a c h f i s h e r y f o r w h i c h a p l a n i s d e v e l o p e d s h o u l d b e d e f i n e d v e r y
p r e c i s e l y . " F i s h e r i e s o f t h e N o r t h C o a s t o f J a v a " i s n o t
s p e c i f i c e n o u g h . I n s o m e c a s e s t h e f i s h e r y c a n b e b a s e d o n o n a
c e r t a i n s t o c k o f f i s h ( s u c h a s t h e B a l i S t r a i t s s a r d i n e
f i s h e r y ) . I n o t h e r c a s e s t h e f i s h e r y s h o u l d b e d e f i n e d b y a
g r o u p o f f i s h i n g g e a r s o p e r a t i n g i n a s p e c i f i c g e o g r a p h i c a r e a
( f o r e x a m p l e : p e l a g i c s e i n e n e t s u s e d f o r s m a l l s p e c i e s n e a r t h e
n o r t h c e n t r a l c o a s t o f J a v a ) .

m

d e f i n e t h e f i s h e r y:I n g e n e r a l w e n e e d t w o i t e m s t o a d e q u a t e l y
1 . A s p e c i f i c d e s c r i p t i o n o f t h e g e o g r a p h i c a r e a i n c l u d e d , a n d 2.
a l i s t o f t h e p r i m a r y s p e c i e s g r o u p s a n d f i s h i n g g e a r i n c l u d e d .

A s p e c i f i c t i m e s c h e d u l e f o r t h e p l a n s h o u l d b e i n c l u d e d a s
A t p r e s e n t , p l a n s s h o u l d b e d e v e l o p e d f o r t w o t o t h r e ew e l l .

y e a r p e r i o d s.
7
T 2 . 2.2 S u m m a r y o f A v a i l a b l e D a t a

T h e m a n a g e m e n t p l a n s h o u l d s u m m a r i z e i n d e t a i l a l l a v a i l a b l e
i n f o r m a t i o n a b o u t t h e f i s h e r y . T h i s s h o u l d i n c l u d e d a t a a n d
a n a l y s i s a b o u t t h e f i s h s p e c i e s , a b o u t c u r r e n t c a t c h r a t e s , a b o u t
t h e f i s h i n g g e a r u s e d , a n d a b o u t t h e s o c i o-e c o n o m i c s i t u a t i o n o f
t h e p e o p l e i n t h e f i s h i n g v i l l a g e s .

I f r e s e a r c h h a s b e e n d o n e o n t h e f i s h e r y t h e n t h e r e s u l t s o f
t h e r e s e a r c h s h o u l d b e s u m m a r i z e d . I f t w o c o n f l i c t i n g r e s e a r c h
r e p o r t s a r e a v a i l a b l e , i n f o r m a t i o n f r o m b o t h s h o u l d b e i n c l u d e d .
A l l s o u r c e s o f d a t a s h o u l d b e i n d i c a t e d , a n d i f p o s s i b l e , s o m e
a s s e s s m e n t o f t h e a c c u r a c y o f t h e d a t a s h o u l d b e g i v e n .

I t i m p o r t a n t
i n f o r m a t i o n i f i t i s a v a i l a b l e ,

d e v e l o p m e n t o r r e s t r i c t i o n o f t h e
i n f o r m a t i o n a b o u t t h e a m o u n t o f f i s h p r e s e n t .

p a r t i c u 1 a r 1 y t o i n c l u d e s t o c k a s s e s s m e n t
A n y d e c i s i o n s c o n c e r n i n g t h e

f i s h e r y s h o u l d b e b a s e d o n

i s

O f c o u r s e s u m m a r i e s o f d a t a f r o m n a t i o n a l , p r o v i n c i a l , d i s t r i c t
a n d a u c t i o n p l a c e s o u r c e s s h o u l d a l s o b e u s e d . H o w e v e r , i t i s
i m p o r t a n t t o p r e s e n t t h i s d a t a i n a h e l p f u l w a y . S o m e s o r t o f
a n a l y s i s s h o u l d b e m a d e . F o r e x a m p l e g r a p h s s h o w i n g t h e s e a s o n a l
t r e n d s i n f i s h l a n d i n g s a n d c a t c h p e r u n i t e f f o r t w i l l b e h e l p f u l
i n p l a n n i n g m a n a g e m e n t .
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I f a v a i l a b l e , s p e c i f i c d a t a a b o u t t h e e c o n o m i c s o f t h e f i s h e r y
a n d i t s i m p a c t o n t h e v i l l a g e , r e g i o n a l o r n a t i o n a l e c o n o m y
s h o u l d b e i n c l u d e d . F o r e x a m p l e t h e e f f e c t o f a n y m a n a g e m e n t
a c t i o n s m u s t c o n s i d e r t h e p r o b l e m s o f e m p l o y m e n t o n f i s h i n g b o a t s
o r i n l o c a l f i s h p r o c e s s i n g .

A l s o , a s u m m a r y o f c o n s t r a i n t s o n t h e m a n a g e m e n t o f t h e f i s h e r y
s h o u l d b e g i v e n .

2 . 2 .3 D e t e r m i n e M a n a g e m e n t A c t i o n s

T h e f i n a l a n d m o s t i m p o r t a n t c o m p o n e n t o f a f i s h e r y m a n a g e m e n t
p l a n i s t h e r e c o m m e n d a t i o n o f s p e c i f i c m a n a g e m e n t a c t i o n s . I t i s
v e r y i m p o r t a n t t o r e m e m b e r t h a t “ m a n a g e m e n t a c t i o n s ” c a n i n c l u d e
f i s h e r y d e v e l o p m e n t a s w e l l a s f i s h e r y l i m i t a t i o n . T h u s , l o a n s
f o r n e w f i s h i n g b o a t s a n d i n t r o d u c t i o n o f a n e w f i s h i n g g e a r a r e
m a n a g e m e n t a c t i o n s . S o a r e l i m i t a t i o n s o f t h e f i s h i n g s e a s o n a n d
r e s t r i c t i o n s o n t h e m e s h s i z e o f n e t s . S o m e e x a m p l e s o f
m a n a g e m e n t a c t i o n s a r e :_

A c t i o n s f o r D e v e l o p m e n t a n d E x p a n s i o n :
P r o v i d e L o a n sT

M o r e F i s h i n g G e a r-
B e t t e r F i s h i n g B o a t s
I m p r o v e d l a n d i n g p l a c e s , h a r b o r s

I n t r o d u c e n e w f i s h i n g g e a r
T r a i n i n g p r o g r a m s

e t c .T 5

A c t i o n s f o r R e d i r e c t i o n o r S t a b i l i z a t i o n o f t h e f i s h e r y
L o a n s f o r s p e c i f i c t y p e s o f f i s h i n g g e a r f o r :

u n d e r u t i l i z e d s p e c i e s
f i s h i n g f a r t h e r o f f s h o r e

T r a d e o l d f i s h i n g g e a r f o r n e w t y p e

A c t i o n s f o r R e g u l a t i o n a n d L i m i t a t i o n :
L i m i t a t i o n o f l o a n s
S t o p D e v e l o p m e n t P r o j e c t s
F i s h i n g G e a r D e s i g n R e s t r i c t i o n s

t y p e o f g e a r p e r m i t t e d
m e s h s i z e r e g u l a t i o n
r e g u l a t i o n s a b o u t l e n g t h o f n e t

L i m i t a t i o n s o n N u m b e r o f F i s h i n g G e a r
L i m i t a t i o n s o n t h e N u m b e r o f B o a t s
E s t a b l i s h m e n t o f F i s h i n g S e a s o n s
E s t a b l i s h m e n t o f C l o s e d F i s h i n g A r e a s
M o v e f i s h e r m e n t o a n e w a r e a

T h e f i r s t s t e p t o w a r d s e l e c t i n g t h e b e s t m a n a g e m e n t a c t i o n s
p o s s i b l e m a n a g e m e n t a c t i o n s . i s

t o l i s t a l l T h i s l i s t s h o u 1 d
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i n c l u d e b e n e f i t s, c o s t s, a n d d i f f i c u l t i e s o f i m p l e m e n t a t i o n. T h e
r e a l i t i e s o f t h e i m p l e m e n t a t i o n m u s t b e c o n s i d e r e d. E v e n i f a
management a c t i o n i s a good o n e , i t w o u l d b e s e n s e l e s s t o
recommend i t i f i t c a n n o t b e i m p l e m e n t e d. F o r e x a m p l e i f t h e
f i s h e r m e n r e f u s e t o f o l l o w a r e g u l a t i o n i t w i l l

^
b e v e r y d i f f i c u l t

t o e n f o r c e , t h u s a n y r e g u l a t i o n s m u s t h a v e some s u p p o r t f r o m t h e
p e o p 1 e w h o f i s h.

I n t r y i n g t o d e t e r m i n e t h e m o s t r e a l i s t i c management a c t i o n s i t
w o u l d b e h e l p f u l t o c o n s u l t w i t h t h e f i s h e r m e n t h e m s e l v e s,
c o u l d b e done t h r o u g h t h e f i s h e r m e n's o r g a n i z a t i o n s a n d f i s h i n g
c o o p e r a t i v e , b u t o n l y i f s u c h o r g a n i z a t i o n s a c t u a l l y r e p r e s e n t
t h e s m a l l s c a l e f i s h e r m e n.

T h i s

A f t e r d e v e l o p i n g a l i s t o f p o s s i b l e a c t i o n s
s e l e c t e d f o r i m p l e m e n t a t i o n.
a g e n c y w i l l h a v e r e s p o n s i b i 1 i t y f o r i m p l e m e n t a t i o n,
r e g u l a t i o n , w h o w i l l e n f o r c e i t . H o w w i l l i t be done ?

t h e b e s t s h o u l d b e
i s n e c e s s a r y t o d e t e r m i n e w h a t

I f i t
11

i s a
J

?.3 S11noest P d Mananpmen t Uo.J,JLs f QR jth.& bionih— Coasi— Qi_Jay.a

A t p r e s e n t I w o u l d s u g g e s t t h a t management p l a n s b e p r e p a r e d f o r
s i x f i s h e r i e s o f t h e n o r t h e r n c o a s t o f J a v a. These F i s h e r y
Management U n i t s a r e based on g r o u p s o f f i s h i n g g e a r s a n d t h e
s p e c i e s g r o u p s w h i c h t h e y c a t c h.

1 . SMALL PELAGIC FISHES c a u g h t i n p e l a g i c s e i n e n e t s
a n d r e l a t e d g e a r . T h i s F M U (F i s h e r y Management U n i t )
i s composed p r i m a r i l y o f t h e f o l l o w i n g f i s h i n g g e a r :
p u r s e s e i n e , m i n i p u r s e s e i n e , p a y a n g, a n d b a g a n. F i s h
g e n e r a o f p r i m a r y i m p o r t a n c e a r e : S a r d i n e l l a,
Decap t e r u s, S e 1 a r , R a s t r e 1 1 i g e r , S t o l e p h o r u s ( a n d
p e r h a p s c o n s i d e r a t i o n o f t h e l a r g e r g e n e r a T r i c h i u r u s
a n d Scomberomorus w h i c h a r e common in the Payang
c a t c h e s) . S e p a r a t e c o n s i d e r a t i o n n e e d s t o b e g i v e n t o
t h e o f f s h o r e f i s h e r y (m o s t l y p u r s e s e i n e ) a n d t h e
n e a r s h o r e f i s h e r y.

2. LARGE PELAGIC FISHES c a u g h t p r i m a r i l y b y d r i f t
g i l l n e t , t r o l l l i n e s and hand l i n e s. A l o n g t h e n o r t h
c o a s t o f J a v a t h e s e c a t c h p r i m a r i l y Scomberomorus,
A u x i s , E u t h y n n u s. T h u n n u s tonggol and Choryphaena a r e
s o m e t i m e s i m p o r t a n t a s w e l l . T h e m i g r a t o r y n a t u r e o f
t h e s e s p e c i e s n e e d s t o b e t a k e n i n t o a c c o u n t s i n c e t h e y
m a y b e s u b j e c t t o h i g h f i s h i n g r a t e s f o r r e s t r i c t e d
t i m e p e r i o d s .

3. SHRIMP TRAMMEL NETS and r e l a t e d g e a r . T h i s i s n o w
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o n e o -f t h e m o s t i m p o r t a n t -f i s h e r i e s
a n d h a s r e p l a c e d t h e t r a w l -f i s h e r y a s
s o u r c e o f s h r i m p ,
i n c l u d e a n a s s e s s m e n t o-f t h e r e l a t i v e e t -f e c t o-f t r a w l s
v e r s u s t r a m m e l n e t s o n t h e
w e l l a s o n t h e -f i s h i n g v i l l a g e s,
i n c l u d e , b u t n o t e m p h a s i z e , i n -f o r m a t i o n
s p e c i e s c a u g h t .
L e i o g n a t h i d a e a r e t h e p r i m a r y g r o u p s.

o-f n o r t h e r n J a v a
t h e

M a n a g e m e n t c o n s i d e r a t i o n s
p r i m a r y

m u s t

s h r i m p a n d -f i s h r e s o u r c e a s
T h i s u n i t s h o u 1 d

a b o u t o t h e r
t h e s e t h e S c i a e n i d a e a n dO -f

rr

i s o-f m i n o r
i t s h o u 1 d

T h i s F M U s h o u l d
a s w e 1 1 a s

4. CORAL REEF FISHES*. A l t h o u g h t h i s group
i m p o r t a n c e a l o n g t h e n o r t h e r n c o a s t o -f J a v a,
b e m a n a g e d a s a s e p a r a t e -f i s h e r y,
i n c l u d e t h e -f i s h e r y -for o r n a m e n t a l f i s h e s
t h e h a n d l i n e f i s h e r y i n d e e p e r s h e l f a r e a s.

5. OTHER DEMERSAL g e a r s f o r t h e n o r t h e r n c o a s t s h o u l d
b e c o n s i d e r e d a s a n o t h e r F M U f o r t h e p r e s e n t . T h e s e
i n c l u d e s e t g i l l n e t s a n d p e r h a p s some of the d r i f t
g i l l n e t c a t c h e s. I n t h e o r y t h e s e a r e t h e r e p l a c e m e n t
f o r t h e t r a w l , b u t t h e m e s h s i z e s a r e m u c h l a r g e r .
T y p i c a l c a t c h e s i n c l u d e a v a r i e t y o f d e m e r s a l f i s h e s
i n c l u d i n g A r i i d a e , S c i a e n i d a e, M u g i l l i d a e ,
N e m i p t e r i d a e , P o l y n e m i d a e a n d t h e P s e t t o d i d a e.

BEACH SEINE a n d o t h e r s h o r e l i n e f i s h e r i e s. T h i s6.
F M U s h o u l d i n c l u d e a l l o n s h o r e f i s h i n g g e a r b u t s h o u l d
e m p h a s i z e b e a c h s e i n e a n d p e r h a p s f i s h b a r r i e r s i n some

S p e c i a l a t t e n t i o n s h o u l d b e g i v e n t o t h e
t h a t t h e s e g e a r s c a t c h l a r g e numbers o f

f i s h e s. A l t h o u g h t h e r e a r e l a r g e numbers o f
i n t h e s e f i s h i n g g e a r s, t h e d o m i n a n t g r o u p s a t

L e i o g n a t h i d a e , S c i a e n i d a e , i n s h o r e
a n d T h r y s s a m y s t a x a n d T. h a m i l t o n i

a r e a s.
p o s s i b i 1 i t y
juv en i 1 e
s p e c i e s
p r e s e n t
C l u p e i d a e ,
< Engrau 1 i d a e ) .

a r e :

A t p r e s e n t t h e s e F i s h e r y Management U n i t s a p p e a r t o g i v e t h e
b e s t p o s s i b i l i t y f o r o r g a n i z e d p l a n n i n g o f f i s h e r i e s management
a c t i v i t i e s i n n o r t h e r n J a v a. H o w e v e r , i t i s n o t e s s e n t i a l t h a t
t h e s e p a r t i c u l a r u n i t s b e s e l e c t e d, b u t r a t h e r t h a t a l o g i c a l
s t e p w i s e a p p r o a c h t o f i s h e r y management be a d o p t e d a n d t h a t
management of e a c h f i s h e r y b e based on all a v a i l a b l e i n f o r m a t i o n
c o u p l e d w i t h c a r e f u l a n a l y s i s.

i

w i l l b e d i s c u s s e d i n m o r eF i s h e r y Management U n i t s 1 , 3
d e t a i 1

a n d 6
i n t h e f o l l o w i n g t h r e e c h a p t e r s.

r
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E a r l y i n t h i s p r o j e c t t h e b e a c h s e i n e -f i s h e r y w a s i d e n t i f i e d a s
a f i s h e r y w h i c h m a y b e h a r m f u l s i n c e i t w a s t h o u g h t t h a t b e a c h
s e i n e w e r e c a t c h i n g m a n y j u v e n i l e f i s h e s . A s a c o n s e q u e n c e t h e
b e a c h s e i n e f i s h e r y w a s s e l e c t e d f o r s t u d y .
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W h i l e m u c h o f t h e d a t a a b o u t b e a c h s e i n e c a n b e c o l l e c t e d a t t h e
f i s h a u c t i o n p l a c e s i t i s n o t p o s s i b l e t o g e t a c c u r a t e s p e c i e s
c o m p o s i t i o n d a t a f r o m t h e a u c t i o n p l a c e r e c o r d s. T h i s i s b e c a u s e
m o s t o f t h e f i s h f r o m b e a c h s e i n e a r e s o l d u n d e r t h e s a l e s g r o u p
“ o t h e r " . T h e r e f o r e a s a m p l i n g s y s t e m w a s d e s i g n e d t o d e t e r m i n e
s p e c i e s c o m p o s i t i o n o f b e a c h s e i n e c a t c h e s . T w o m e t h o d s o f
o b t a i n i n g s p e c i e s c o m p o s i t i o n d a t a w e r e u s e d :

I n t h e f i r s t m e t h o d d a t a w a s r e c o r d e d
u s i n g a s p e c i a l f o r m . A f i e l d w o r k e r
F i s h i n g D e v e l o p m e n t C e n t e r ) c o l l e c t e d
s i n g l e b o a t o n e a c h f o r m ,

b a s k e t o f f i s h a n d r e c o r d e d t h e t o t a l

i n t h e f i e l d
f r o m B P P I ( t h e

d a t a f r o m a
T h e w o r k e r e x a m i n e d e a c h

w e i g h t a n d t h e
a p p r o x i m a t e p e r c e n t c o m p o s i t i o n o f e a c h b a s k e t ,
a v e r a g e l e n g t h o f e a c h s p e c i e s w a s a l s o r e c o r d e d .
A l t h o u g h t h i s m e t h o d i s n o t t h e m o s t a c c u r a t e m e t h o d
p o s s i b 1 e
r a p i d l y w i t h o u t d i s t u r b i n g t h e s a l e o f t h e f i s h ,
t h i s m e t h o d w e c o l l e c t e d d a t a f r o m 8 0 b e a c h s e i n e .

T h e

a l l o w e d u s t o g a t h e r d a t a r e l a t i v e l y
U s i n g

i t

B e c a u s e f i s h c a u g h t i n b e a c h s e i n e a r e o f t e n v e r y
s m a l l a n d h a r d t o i d e n t i f y w e a l s o u s e d a s e c o n d m e t h o d

c o l 1 e c t e dd e t e r m i n e s p e c i e s c o m p o s i t i o n .
f r o m s e v e r a l
f i s h e s l a t e r

t o Samp 1 e s
v i l l a g e s , w e r e p l a c e d i n f o r m a l i n a n d t h e

i d e n t i f i e d i n S e m a r a n g .

1
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B e c a u s e f i s h a t t h e l a n d i n g p l a c e s a r e s o r t e d i n t o
d i f f e r e n t p i l e s a t t h e a u c t i o n i t w a s n e c e s s a r y t o t a k e
s u b-s a m p l e s -f r o m e a c h p i l e o f -f i s h o r g r o u p o f s i m i l a r-
p i l e s. T h e w e i g h t o f e a c h p i l e w a s r e c o r d e d. A f t e r
t h e s p e c i e s c o m p o s i t i o n o f t h e s a m p l e s w a s d e t e r m i n e d
t h e s p e c i e s c o m p o s i t i o n o f t h e t o t a l c a t c h
d e t e r m i n e d b y c o m b i n i n g t h e c a l c u l a t e d w e i g h t o f e a c h
s p e c i e s i n e a c h g r o u p o f p i l e s.

w a srJ -^r

F o r e x a m p l e s
a n d o n e p i l e o f 6 0 k g.
1O X T h r y s s a m y s t a x ,
t h i r d S5X. T h e
4 5X.

I f t h e r e w e r e t w o p i l e s o f 4 0 k g e a c h
A s a m p l e f r o m t h e f i r s t p i l e i s

f r o m t h e s e c o n d 2 0X a n d f r o m t h e
t o t a l c a t c h o f T. m y s t a x i s 6 3 k g o r

T h i s p r o c e d u r e w a s c a r r i e d o u t f o r e a c h s p e c i e s.
*9'

A l t h o u g h t h i s s e c o n d p r o c e d u r e w o r k e d w e l l , i t w a s
v e r y t i m e c o n s u m i n g a l l o w i n g u s t o s a m p l e o n l y a f e w

i t d i d p r o d u c e m o r e d e t a i l e dH o w e v e rn e t s p e r d a y.
s p e c i e s c o m p o s i t i o n d a t a.*9

A d d i t i o n a l d a t a a b o u t t o t a l c a t c h l a n d e d a n d c a t c h p e r t r i p w a s
c o l l e c t e d f r o m a u c t i o n p l a c e r e c o r d s a t s e l e c t e d l o c a t i o n s,
t h a t a t m a n y a u c t i o n p l a c e s w e i g h t s a r e o n l y e s t i m a t e d. N o t e

A '2. FnmmPn t c. Aboil t

3 . 2.1 C o n f u s i o n A b o u t N a m e s o f B e a c h S e i n e

T h e r e i s c o n s i d e r a b l e c o n f u s i o n o v e r t h e n a m e s u s e d f o r b e a c h
s e i n e s o f d i f f e r e n t t y p e s. W h i l e t h i s i s p a r t l y a p r o b l e m o f
t r a n s l a t i o n i n t o e n g l i s h, i t i s q u i t e a p p a r e n t t h a t i t i s a
p r o b l e m i n l o c a l l a n g u a g e s a s w e l l .

I n g e n e r a l t h e r e a r e t h r e e t y p e s o f b e a c h s e i n e :

1. T h o s e w i t h t h e w h o l e n e t m a d e f r o m a w o v e n p l a s t i c
o r p o l y p r o p y l e n e c l o t h c a l l e d “ w a r i n g" w h i c h h a s a m e s h
s i z e o f 2-3mm bar m e a s u r e .
W a r i n g, K r i k i t )L (N a m e s: B u n d e s, B u n d e s

n e t m a d e f r o m 3/4 i n c h t o 2
(N a m e s:

K r a k a t )

2. N e t s w i t h m o s t o f t h e
b u t w i t h a b a g m a d e f r o m

J o t a n g, P a y a n g J o t a n g,L i n c h m e s h
B u n d e s J o t a n g, “ w a r i n g" .

K r a k a d,

3. N e t s m a d e e n t i r e l y o f 3/ 4 t o 2 i n c h m e s h .
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O t h e r n a m e s u s e d f o r b e a c h s e i n e a r e “ P a y a n g T a r i k " a n d " P u k a t
P a n t a i . " C o n f u s i o n a b o u t t h e n a m e s s o m e t i m e s r e s u l t s i n b e a c h
s e i n e d a t a b e i n g r e c o r d e d i n o t h e r g e a r c a t e g o r i e s. F o r e x a m p l e
a t s o m e f i s h a u c t i o n p l a c e s t h e n a m e " P a y a n g J o t a n g" i s u s e d a n d
t h e c a t c h d a t a i s l a t e r r e c o r d e d a s b e i n g f r o m p a y a n g w h i c h i s a
t y p e o f p e l a g i c s e i n e n e t .

F o r t h e p u r p o s e s o f m a n a g e m e n t i t i s r e a l i s t i c t o r e c o g n i z e t w o
t y p e s o f b e a c h s e i n e : t h o s e m a d e e n t i r e l y o f s m a l l m e s h < 2 t o 3
m m > “ w a r i n g” a n d t h o s e m a d e f r o m l a r g e r m e s h e s.i

W h e n t h e B P P I s t a f f s a m p l e d b e a c h s e i n e c a t c h e s t h e y a l s o a s k e d
t h e f i s h e r m e n t h e l e n g t h o f t h e n e t s.
" d e p a " ( l e n g t h o f t h e o u t s t r e t c h e d a r m s)

a b o u t 1 . 5 m.
i n F i g u r e 3 . 1.

T h i s w a s u s u a l l y g i v e n i n
w h i c h w e a s s u m e d w a s

T h e l e n g t h d i s t r i b u t i o n o f n e t s w e s a m p l e d i s g i v e nL:
3,2 . 2 N u m b e r o f B e a c h S e i n e

S t a t i s t i c a l d a t a i n d i c a t e s t h a t t h e n u m b e r o f b e a c h s e i n e h a s
b e e n q u i t e c o n s t a n t o v e r t h e y e a r s a n d h a s r e m a i n e d a t a b o u t 3 3 0
t o 3 4 0 u n i t s f o r t h e w h o l e n o r t h c o a s t ( w h i c h i n c l u d e s t h e M a d u r a
S t r a i t s) . D a t a f o r C e n t r a l J a v a f o r 1 9 8 2 l i s t s 1 5 2. H o w e v e r , n o n e
a r e l i s t e d f o r K e n d a l a n d D e m a k , a l t h o u g h w e r e g u l a r l y s a m p l e d
b e a c h s e i n e a t v i l l a g e s i n t h e s e d i s t r i c t s. O n e f i s h e r m a n w e
s p o k e w i t h w a s q u i t e s u r e t h e r e w e r e o n l y a b o u t 4 5 b e a c h s e i n e o n
t h e w h o l e n o r t h c e n t r a l c o a s t . A l t h o u g h t h a t i s s u r e l y a n
u n d e r e s t i m a t e , i t i s p o s s i b l e t h a t t h e o f f i c i a l s t a t i s t i c s g i v e
o n l y t h e a p p r o x i m a t e n u m b e r s. F o r t h e p u r p o s e s o f m a n a g e m e n t w e
w i l l a s s u m e t h a t t h e o f f i c i a l n u m b e r s a r e c o r r e c t : b e t w e e n 1 5 0
a n d 2 0 0 b e a c h s e i n e u n i t s f o r t h e n o r t h e r n c o a s t o f C e n t r a l J a v a,
a n d a b o u t 3 4 0 u n i t s f o r t h e w h o l e n o r t h c o a s t .

L:
L:

3_3 f:A tr h ft H f r nm Rp.qrh p i nP

C a t c h e s f r o m b e a c h s e i n e f o r t h e w h o l e n o r t h c o a s t o f J a v a a r e
l i s t e d a s 2,2 0 0 t o n s i n 1 9 8 0 , 5,5 0 0 t o n s i n 1 9 8 1 , a n d 6 2 8 5 t o n s
i n 1 9 8 2 ( s e e T a b l e s 1 . 1 t h r o u g h 1 . 3) . I t i s p o s s i b l e p e r h a p s, b u t
v e r y u n l i k e l y t h a t t h e c a t c h f r o m b e a c h s e i n e i s i n c r e a s i n g s o
m u c h e a c h y e a r y e a r , e s p e c i a l l y w h e n t h e n u m b e r o f u n i t s h a s
r e m a i n e d t h e s a m e . I n g e n e r a l t h e o f f i c i a l c a t c h s t a t i s t i c s f o r
b e a c h s e i n e a r e i n s u f f i c i e n t l y a c c u r a t e f o r a n y t y p e o f t r e n d
a n a l y s i s .
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C a t c h p e r t r i p , -f r o m o u r d a t a , t o r b e a c h s e i n e i n o u r s a m p l e s
a v e r a g e d 2 1 2 k g p e r d a i l y t r i p < 2 0 7 k g t o r t i n e m e s h b e a c h s e i n e
a n d 2 4 4 k g t o r l a r g e r m e s h s e i n e s) . M e a n c a t c h p e r t r i p a v e r a g e d
o v e r a y e a r r a n g e d b e t w e e n 5 7 t o r s m a l l m e s h s e i n e s a t A s e m d o y o n g
i n 1 9 8 2 t o 3 1 8 t o r a l l s i z e b e a c h s e i n e s a t W o n o k a r t o i n 1 9 8 2.
O u r d a t a i n d i c a t e s t h a t a d a i l y c a t c h o t 5 0 t o 7 0 0 k g c a n b e
e x p e c t e d w i t h c o n s i d e r a b l e v a r i a t i o n. O n t h e a v e r a g e a b o u t 2 0 0
k g p e r t r i p i s r e a s o n a b l e ( F i g u r e 3 . 2) . C a t c h d a t a c o l l e c t e d b y
t h e B P P I s t a t t a t v a r i o u s a u c t i o n p l a c e s a g r e e s w i t h t h i s t i g u r e
t o r t h e m o s t p a r t .

T:
r. I t i s d i t t i c u l t t o g e t

t r i p s m a d e p e r y e a r s i n c e m a n y o t t h e b e a c h s e i n e m o v e
s e a s o n. A t i s h e r m a n a t A s e m d o y o n g t o l d u s t h a t i n g e n e r a l t h e
b e a c h s e i n e s t e n d e d t o b e t a r t h e r w e s t d u r i n g t h e e a s t m o n s o o n
( d r y s e a s o n ) . I t b e a c h s e i n e m o v e f r o m o n e v i l l a g e t o a n o t h e r ,
d a t a f r o m a s i n g l e a u c t i o n p l a c e w i l l n o t b e a n a c c u r a t e m e a s u r e
o f n u m b e r o f t r i p s. C e n t r a l J a v a s t a t i s t i c s f o r 1 9 8 2 y i e l d a
f i g u r e o f 1 4 3 t r i p s p e r u n i t .

a c c u r a t e d a t a c o n c e r n i n g t h e n u m b e r o f
w i t h t h e

T h e s e a s o n a l t r e n d i n t r i p s m a d e a n d c a t c h
i l l u s t r a t e d w i t h d a t a f r o m t h e A s e m d o y o n g a u c t i o n p l a c e ( F i g u r e
3 . 3) . A b o u t 907. o f t h e c a t c h i s l a n d e d b e t w e e n M a r c h a n d
N o v e m b e r . T h e c a t c h p e r t r i p f o l l o w s t h e s a m e t r e n d ( F i g u r e 3 . 4) .

1 a n d e d i s

I f w e a s s u m e t h a t 1 5 t o 2 0 t r i p s a r e m a d e p e r m o n t h d u r i n g t h i s
p e r i o d t h e n w e c o u l d c o n c l u d e t h a t 1 3 5 t o 1 8 0 t r i p s a r e m a d e p e r
y e a r . C a t c h e s r e c o r d e d i n o u r s a m p l i n g, a n d d a t a f r o m m o s t
a u c t i o n p l a c e s i n d i c a t e a c a t c h p e r d a y o f a b o u t 2 0 0 k g. T h i s
w o u l d s u g g e s t t h a t t h e t o t a l c a t c h p e r u n i t e a c h y e a r w o u l d b e
a b o u t 2 7 t o 3 6 t o n s. E v e n i f w e t o o k a c o n s e r v a t i v e e s t i m a t e o f
1 0 0 k g p e r t r i p a n d o n l y 1 5 t r i p s p e r m o n t h t h e y e a r l y c a t c h p e r-
u n i t w o u l d b e 1 3 . 5 t o n s p e r y e a r p e r u n i t . I w o u l d s u g g e s t t h a t
t h i s i s a m i n i m u m f o r b e a c h s e i n e . P e r h a p s t h e n a t i o n a l
s t a t i s t i c s u n d e r e s t i m a t e b e a c h s e i n e l a n d i n g s.

F o r C e n t r a l
o f b e t w e e n 2,0 2 5 a n d 7,2 0 0 t o n s ,
p r o b a b l y m o r e l i k e l y .

J a v a w e w o u I d t h u s e x p e c t a c a t c h f r o m b e a c h s e i n e
T h e l o w e r e n d o f t h i s r a n g e i s

F o r s m a l l m e s h b e a c h s e i n e c a t c h p e r t r i p
w i t h t h e l e n g t h o f t h e n e t ( F i g u r e 3 . 5) . M o s t o f t h e
b e a c h s e i n e w e r e t h e s a m e s i z e
l e n g t h o f n e t i s a p p a r e n t ( F i g u r e 3 . 6) .

i n c r e a s e d s i i g h 1 1 y
l a r g e m e s h

s o n o r e a l t r e n d i n c a t c h v e r s u s

3 . 3.1 S p e c i e s C o m p o s i t i o n o f B e a c h S e i n e C a t c h e s

A u c t i o n p l a c e d a t a a n d d a t a f r o m t h e s t a t i s t i c s s y s t e m p r o v i d e s
v i r t u a l l y n o d a t a a b o u t s p e c i e s c o m p o s i t i o n o f b e a c h s e i n e
c a t c h e s b e c a u s e 997. o f t h e c a t c h i s s o l d a s " o t h e r " .



T H E B E A C H S E I N E F I S H E R Y
F i s h e r y M a n a g e m e n t t o r t h e N o r t h C o a s t o f J a v a -

P a g e 3-5
R . D u d l e y 1 9 8 5

T h e B P P I s t a f f a n d I c o l l e c t e d s p e c i e s c o m p o s i t i o n
t w o m e t h o d s m e n t i o n e d a b o v e ,
c o n s i d e r a b l y f r o m n e t t o n e t .
s p e c i e s ( T h r y s s a m y s t a x a n d T. h a m i l t o n i ) w e r e f o u n d i n o n l y 6O X
o f t h e n e t s. H o w e v e r
A m b a s s i s
C l u p e i d a e
S p e c i e s c o m p o s i t i o n d a t a f r o m t h e a u c t i o n p l a c e c a t c h
i s p r e s e n t e d i n T a b l e
a l i m i t e d n u m b e r o f n e t s i s g i v e n

d a t a b y t h e
v a r i e d
f o und

S p e c i e s
E v e n t h e m o s t

c o m p o s i t i o n
c o m m o n 1 y

t h e d o m i n a n t s p e c i e s g r o u p s w e r e : T h r y s s a,
s e v e r a lS c i a e n i d a e

(m o s t 1 y
M y s i d a e ,

A n a d o n t o s t o m a,
L e i o g n a t h i d a e

C l u p e o i d e s
a n d*

S p r a t t u s)

i n s p e c t i o n s
3 . 1 a n d F i g u r e 3 . 7. M o r e d e t a i l e d d a t a f r o m

i n T a b l e 3 . 2.
a n d5

T h e r e w e r e s i g n i f i c a n t d i f f e r e n c e s i n t h e s p e c i e s c o m p o s i t i o n
o f t h e l a r g e m e s h a n d t h e s m a l l m e s h b e a c h s e i n e s. T h e s m a l l
m e s h s e i n e s w e r e m u c h m o r e l i k e l y t o c a t c h m y s i d s h r i m p a n d
A m b a s s i s , w h i l e t h e l a r g e r m e s h b e a c h s e i n e s w e r e m o r e l i k e l y t o
c a t c h S c i a e n i d a e ( F i g u r e 3 . 7 a n d T a b l e s 3 . 3 a n d 3 . 4) .

A f a i r l y l a r g e p r o p o r t i o n o f t h e b e a c h s e i n e c a t c h i s c o m p o s e d
o f s m a l l s p e c i e s r a t h e r t h a n j u v e n i l e f i s h a s w a s p r e v i o u s l y
t h o u g h t . T h e r e a r e s u b s t a n t i a l n u m b e r s o f j u v e n i l e f i s h p r e s e n t
i n t h e c a t c h , b u t t h e y d o n o t m a k e u p a l a r g e p a r t o f t h e c a t c h.

M o s t o f t h e c a t c h i s c o m p o s e d o f s m a l l p e l a g i c o r i n-s h o r e
s p e c i e s. H o w e v e r , s o m e o f t h e S c i a e n i d a e a r e b e i n g c a u g h t a t
s m a l l s i z e s w h i c h c o u l d b e h a r m f u l t o t h e o v e r a l l f i s h e r y.
L e n g t h d a t a i s g i v e n i n t h e r i g h t m o s t c o l u m n s o f T a b l e s 3 . 1 , 3 . 3
a n d 3 . 4.

3 - 4 S i q n i f i r a n f P o i n t s n f T mpnr- t M pr P f n MA n .=> Q PmP n t

F r o m t h e a b o v e i n f o r m a t i o n t h e f o l l o w i n g p o i n t s e m e r g e
t h e m o s t i m p o r t a n t c o n s i d e r a t i o n f o r s e t t i n g u p a m a n a g e m e n t p l a n
f o r b e a c h s e i n e o n t h e n o r t h e r n c o a s t o f J a v a.

b e i n ga s

1 . S I Z E O F F I S H I N C A T C H E S. A l t h o u g h m a n y s m a l l f i s h a r e c a u g h t
m o s t o f t h e m a r e n o t j u v e n i l e f i s h. T h e r e i s a g o o d m a r k e t f o r

A l s o , c e r t a i n s p e c i e s g r o u p s, s u c h a s t h e M y s i d
c o u l d n o t b e c a u g h t i f l a r g e r m e s h e s

t h e s m a l 1 f i s h.
a n d s i m i l a r s m a l l s h r i m p s,
w e r e r e q u i r e d.

5

2. SOME JUVENILE F I S H E S. A l t h o u g h m o s t o f t h e c a t c h i s c o m p o s e d
o f s m a l l s p e c i e s, t h e r e a r e some s p e c i e s w h i c h a r e c a u g h t a t
e x c e s s i v e l y s m a l l s i z e s. T h e s e a r e t h e S c i a e n i d a e a n d p e r h a p s
t h e L e i o g n a t h i d a e . j u v e n i l e s o f many o t h e r s p e c i e s a r e a l s o
p r e s e n t , b u t n o t i n c o n s i s t e n t l y l a r g e numbers. N e v e r t h e l e s s,
t h e s e s p e c i e s a r e i m p o r t a n t .c
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DIFFERENT NET TYPES,
the beach seine fishery:
6.4 cm
smal 1 mesh and large mesh seines catch different species groups,
are of different lengths and perhaps will need different
management measures.

o There are two different types of gear in
large mesh seines with meshes of 1.9 to

and small mesh seines with meshes of 2 to 3 mm. The
r_ •

_*.

n
c 4. EMPLOYMENT IMPORTANT. Each beach seine boat employs a crew of

25 to 30.

5. SPECIAL FISHERY FOR "REBON".
the
shrimps).
the use of fine mesh beach seine.

A special industry exists for
catching, processing and marketing of "rebon" (mysid

This local industry is to a large extent dependent on

6. NATURAL LIMITATIONS. The beach seine fishery is naturally
limited by waves during the rainy season and to a lesser extent
during the dry season. The peak fishing periods are during the
inter-monsoon periods. Also, seines are limited to suitable
s i t e s.

3 -5 Rpr nmmPn riM t i nn <=. fnr Manaqpmpnt nf Rparh Rp
. i np

1 . STABLI2E NUMBERS. At
appear to be excessive. I
action which would increase the
management objective should be to stableize the numbers.

present numbers beach seine do
wouId not

not
any
The

however, recommend
number of beach seine.

2. NO ADDITIONAL DEVELOPMENT. I recommend that no loans or other-
development programs be directed at beach seine gear , or boats
which use beach seine gear.

3. MESH SIZES. I do not recommend any effort to establish or
enforce mesh size regulations at present. Although some juvenile
fishes are caught , much of the catch consists of small species.
Some of these species (the small shrimps Mysidae or "Rebon 11 for
example) support specialty markets and local processing,
at present it
enforced. However
for future regulations:

L
Also,

is unlikely that any mesh size regulations could be
I recommend the following actions to prepareU

lr 3.1. A program of continued monitoring of beach seine
catches to determine more accurately the effect of this type
of gear on the Sciaenidae.L
3.2. Experiments with 1 arger mesh (up to 7 to 10 cm) beach
seines should be carried out to determine their economic
feas i b i 1 i ty.

i
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T H E B E A C H S E I N E F I S H E R Y
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o f J a v a -

3 . 3. I n t h e -f u t u r e , i -f m o r e r e g u l a t i o n i s n e e d e d, I w o u l d
r e c o m m e n d: a ) -f o r t h e -f i n e m e s h b e a c h s e i n e s a l i m i t b e s e t
o n t h e l e n g t h o f t h e n e t , a n d b) f o r l a r g e r m e s h b e a c h s e i n e s
a m i n i m u m l e g a l m e s h s i z e l i m i t b e d e t e r m i n e d,
b e c a u s e i t i s t h e l a r g e r m e s h n e t s w h i c h c a t c h m o s t o f t h e
s m a l 1 S c i a e n i d a e .

T h i s i s

m e s h w i n q s b u t a l l o w i n gA r e g u l a t i o n r e q u i r i n g l a r g e r3 . 4.
a f i n e m e s h b a g m i g h t a l s o b e c o n s i d e r e d.

i f m o r e l i m i t a t i o n i s n e e d e d, a f i s h i n g s e a s o n
I w o u l d r e c o m m e n d t h a t t h e c l o s e d

w h e n f i s h i n g i s
A l t h o u g h t h i s m a y s e e m c o n t r a r y

i t w i l l b e m u c h m o r e a c c e p t a b l e t o
t h e i n t r o d u c t i o n o f

s u c h a c l o s e d s e a s o n c o u l d b e e x t e n d e d

4. I n t h e f u t u r e 5

c o u l d b e s e t .
c o r r e s p o n d t o p e r i o d s
m o n s o o n .
t o d o,
w o u l d t h u s p e r m i t

T h e n

s e a s o n
l i m i t e d b y t h e w e s t
t o w h a t w e m i g h t w a n t

t h e f i s he r m e n , a n d
t h e i d e a o f a c l o s e d

i n t o t h e
f o r a c l o s e d

y e a r w h e n
m a n y o f t h e f i s h e r i e s a r e l i m i t e d b y w e a t h e r . I d o n o t r e c o m m e n d
t h i s a c t i o n a t p r e s e n t .

s e a s o n.
b e t t e r s e a s o n s i f n e c e s s a r y. A n y s u c h p r o p o s a l
s e a s o n s h o u l d e x a m i n e t h e l o s s o f i n c o m e a t a t i m e o f
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CATCH PER DAILY TRIP
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BEACH SEINE CATCHES SOLD AT THE
ASEMDOYONG AUCTION IN

1980, 1981 AND 1982
TONS

35
T 1982

r.
cr

£. —
T

1981

'T

15

1980

5

/5i im7 77/YAHS m77 7
FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DECJAN

"T

1 CATCH
PER
TRI P
( kg) CATCH PER TRIP FOR BEACH SEINE

FROM THE ASEMDOYONG AUCTION PLACE RECORDS
DURING 1980 , 1981 AND 19821

ISO
1980“1

140
1981

1982120

1 0 0
b880 'b8fl b-V/ l'b b60 % 87/ nYA 8 'bbv, b'b 'bb 'b40 'b'b 'b 'b'b7/ 'bV,b 'b 'b% 88 b% 8 87/ 88'b 7, 87/ 7 7, 88 v.20 % 8 I If'b b 88 8b 1 %% %8 'b !b'b 7/. V.7/7/0

OCT NOV DECJAN FEB MAR APR MAY JUN JUL AUG SEP
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T h e R e l a t i o n s h i p B e t w e e n
D a i l y C a t c h a n d L e n g t h o? N e t

•f o r
S m a l l M e s h B e a c h S e i n e ( B u n d e s W a r i n g)

( n=3 8)

Page 3-11
1 9 8 51200
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SPECIES COMPOSITION IN BEACH SEINE CATCHES

ALL SMALL MESH
BEACH SEINE

LARGE MESH
BEACH SEINEBEACH SEINE

GH

I

A
n

LARGE
MESH
2 3 . 3%

SMALL
MESH
2 3 . 2%
2 1 . 0

"T
ALL

A . Thryssa ( ENGRTH)
B. Ambassis ( CENTAM)
C. S c i a e n i d a e ( S C I A )
D. M y s i d a e (M Y S I >E. L e i o g n a t h i d a e ( LEICO
F. C l u p e i d a e ( CLUP)
G. T r i a c a n t h i d a e ( T R I A )
H. T r i c h i u r i d a e (T R I O
I . O t h e r-

2 3.5V.
1 1 . 6
1 1 . 0
9 . 1
3 . 0
9 . 1

1 9 . 3 5 . 6T 1 6 . 0
4 . 31 2 . 0

7 . 6
3 . 0
8 . 0
22.8

9 . 3
5 . 3
4 . 8

1 7 . 6 20.1

J
u

“V

“T

r
r
r F i g u r e 3 . 7
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T a b l e 3 . 1 . S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 8 0 b e a c h s e i n e s ( b o t h

l a r g e a n d s m a l l m e s h ) a l o n g t h e n o r t h c o a s t o f J a v a b e t w e e n M a y a n d O c t o b e r

1 9 8 4 . T h e c a t c h -f r o m a n a v e r a g e n e t w a s 2 1 2 . 3 k g .1

A v e r a g e
C a t c h ' k g

T o t a l C a t c h W e i g h t P e r c e n t M e a n M i n M a xi L e n g t h s N u m b e rP e r c e n tN a m e o f
F i s h G r o u p o fo f

N e t s
4 . 0 1 8 . 0

1 7 . 0
2 2 . 0

4 91 8 . 9 2
1 1 . 7 8
1 0 . 3 8
1 0 . 5 8

6 . 9 2
4 . 8 1
8 . 3 8
3 . 9 4
4 . 0 1
2 .21
1 .5 5
2 . 2 8
2 . 2 1
0 . 9 5
0 . 8 9
0 . 3 2
0 . 6 0
0 . 3 4
0 . 1 2
0 . 1 5
0 . 3 0
0 . 4 9
0 . 3 3
0 . 6 0
0 . 5 4
0 . 3 5
0 . 1 2
0 . 0 9
0 . 1 2
0 . 1 5
0 . 0 6
0 . 1 5
0 . 1 1
0 . 1 0
0 . 0 9
0 . 0 5
0 . 0 1
0 . 0 5
0 . 0 4
0 . 0 5
2 . 8 5

11.82 3 . 5 6
1 1 . 6 8
1 0 . 6 8

9 . 1 0
8 . 0 7
6 . 5 2
5 . 3 3
4 . 8 0
3 . 7 1
2 . 1 0
1 . 8 2
1 . 6 8
1 .6 7
1 . 1 0
0 . 6 2
0 . 4 1
0 . 3 7
0 . 3 4
0 . 3 4
0 . 3 3
0 . 3 1
0 . 3 1
0 . 3 1
0 . 3 0
0 . 2 6
0 . 1 9
0 . 1 5
0 . 1 4
0 . 1 2
0 . 1 2
0 . 1 0
0 . 1 0
0 . 0 7
0 . 0 7
0 . 0 4
0 . 0 3
0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
3 . 1 1

4 0 . 1 6 8
2 5 . 0 2 2
2 2 . 0 3 7
2 2 . 4 6 2
1 4 . 7 0 2
1 0 . 2 1 7
1 7 . 7 9 0

8 . 3 7 4
1 2 . 7 7 0

4 . 6 9 0
3 . 2 9 8
4 . 8 4 3
4 . 6 8 9
2 . 0 1 5
1 . 8 9 0
0 . 6 7 1
1 . 2 7 0
0 . 7 1 8
0 . 2 5 5
0 . 3 2 7
0 . 6 4 2
1 . 0 5 0
0 . 6 9 4
1 . 2 8 1
1 . 1 4 1
0 . 7 4 3
0 . 2 4 9
0 . 2 0 1
0 . 2 5 3
0 . 3 0 9
0 . 1 3 7
0 . 3 1 5
0 . 2 3 4
0 . 2 1 6
0 . 1 8 5
0 . 0 9 7
0 . 0 3 1
0 . 1 0 2
0 . 0 8 8
0 . 1 0 2
6 . 0 4 8

E N G R T H
CENTAM
S C I A
M YS I
L E I 0
C L U P
T R I A
T R I C
ENGRST
CLUPSA
A R 1 1
M U G I
CARASL
PENA
CARAME
SCIAOT
HAEM
C L U P I L
TETR
ENGR
LACT
CARA
STROPA
CLUPAN

1 343.06.3
8 . 0 461 5 . 7

2 . 0 221 .9 1 . 0
4 . 0 1 2 . 0

2 0 . 0
1 0 . 0
6 0 . 0

4 27 . 7
2 66 . 08 . 2
1 09 . 7 9 . 0
2 53 9 . 9 1 9 . 0

4 . 0 9 . 0 1 46 . 2
1 9 . 0
2 5 . 0

1 21 3 . 4 9 . 0
8 . 0 111 6 . 0

1 68 . 0 1 8 . 0
1 6 . 0

1 2 . 9
1 3 . 3 98 . 0

1 4 . 0 1 49 . 5 5 . 0
71 2 . 0 2 2 . 01 6 . 3
3

1 6 . 0 2 2 . 0
1 2 . 0

41 9 . 5
69 . 5 8 . 0
2-’I 1 5 . 0 41 3 . 0

10 .8
1 1 . 7
1 5 . 0
1 5 . 3
5 6 . 5
1 1 . 3
1 6 . 5

1 1 . 0
1 5 . 0
1 6 . 0
1 5 . 0
1 9 . 0

1 0 0 . 0
1 4 . 0
1 8 . 0

64 . 0
9 . 0 6

21 5 . 0
1 39 . 0

1 3 . 0 4R A Y
68 . 0MULL

SCGMRA
PLOT
FORM
NEMI
CARASC
POLY
S I L L
H E M I
SCOMSC

21 5 . 0
1

1 4 . 0 1 4 . 0 31 4 . 0
1
1

1 3 . 0
1 2 . 0
1 4 . 0
4 0 . 0
1 5 . 0

1 4 . 0
1 9 . 0
3 5 . 0
4 0 . 0
1 5 . 0
1 6 . 0
4 5 . 0
1 4 . 0

31 3 . 5
1 5 . 0
2 4 . 7
4 0 . 0
1 5 . 0
1 2 . 5
4 5 . 0
1 4 . 0

41 3
2
1L0L I

9 . 0 2T H E R
MURA
CLUPDU
SCAT
OTHER

4 5 . 0 1
1 4 . 0 1

1
2 5

J

c
c
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Table 3.2. Detailed summary of fishes caught in 15 beach seines.
Only those species or groups which comprised at least five percent
of a catch at least once are shown here. For the Sciaenidae, only
catches over five percent are shown. For the other groups which exceeded
five percent at least once , all catches are indicated. This data is
based on catch samples which were examined in the laboratory.

A B C D E F 6 H 1 J K L M N O
Weight of Catch (kg)

318.00 28.00 752.00 182.00 74.00 170.00 108.00 140.00 215.00 160.00 220.00 41.85 164.00 50.00 249.00 V.Mean
FISH GROUP

PERCENT IN EACH BEACH SEINE
9.82 0.94 1.91CARANGIDAE

Alepes djeddaba
Carangoides

CENTR0P0M1DAE
(Anbassis)

CLUPEIDAE
Anodontostoma chacunda 0.34
Dussumeria acuta
Clupeoides borneensis
Sardinella
Sprattus bassensis— ENGRAULIDAE
Stolephorus
Thryssa mystax
Thryssa harailtoni
Thryssa (other)

HAEMUL1DAE
L10GNATH1DAE

Leognathus
Secutor

"1 MUGJLIDAE
PLOT0S1DAE
SCIAENIDAE

Argyosomus
Dendrophysa russelli
Johniopsis
Johnius belangerii
Johnius sp.
Nibea sol dado
Otolithes ruber
Other large (19-30cm)

other
SCOMBRIDAE

Scomberoraorus
STR0MATE1DAE

Pampus argenteus
TETRADONTIDAE
THERAP0N1DAE
TR1ACANTH1DAE
TRICHI UR]DAE

-r Invertebrates_ NYS1DAE Crebon" )
^ PENAEIDAE

Sum of 7.

12.77 0.15 3.262.10 8.69 0.95 0.34 13.36 4.53 3.9
0.69 6.49 1.10 8.09 2.17 1.2
0.25 0.70 2.10 0.25 6.02

0.20 0.35 0.02 20.40 1.42 4.24 3.20 0.05 0.11 14.43 67.66 0.43 1.99 7.6

13.55 1.65 22.302.63 18.62 2.13 23.54 7.55 0.72 32.78 10.30 0.75 4.66 6.53 9.8
1.50 0.13 14.24 0.18 3.85 1.3!1 0.11 0.24

4.56 0.87
0.43 0.07 12.57 0.53 0.40

18.41 0.14 0.21 31.04 1.24
0.10 1.07

2.63 3.9'
0.21 0.21 1.47 10.82 0.54 0.75 0.78

8.20 0.09 4.15 0.15 5.50 4.14 3.36 1.7:
42.07 19.9124.92 42.04

0.34 2.31
24.57 32.68

16.65 10.67 7.86 19.18
1.36 0.28
4.11 18.91

24.55 7.64 26.03 40.49
0.15 7.06

21.75 8.72
4.13 9.93

1.15 36.44
2.65 0.57 0 ,27 0.76 i . o:

15.91 7.53 21.76 7.1? 1.15 20.65 42.07 15.1!
7.05 0.48 2.22 2.22 0.20 15.03 2.7!

0.74 0.16 14.79 1.0!
0.06 5.48 0.16 0.32 0.4C1 0.41 16.60

0.41 9.47
82.32 38.40 3.54
78.38 28.08

15.85 0.98 23.79
14.73 0.81 23.79

1.21 0.17
7.44 5.28

7.68 0.29 1.29 0.80
0.58 0.52
0.71 0.17

1.14 16.05
1.14 9.53

0 ,71 13.9!
1.31 11.2!

7.13 2.65 6.70 3.45
5.06 0.85

6.24 6.52 0.63 2.3;
1.31 0.38 6.19 20.77 3.1!
7.57 1.35 0.55

16.58 12.80 1.29 5.47 2.36 31.99 33.33 0.16 35.35 75.00 8.27 8.02 0.55 9.04 17.06 17.1!
11.62

5.47 5.29
40.31

10.77 12.33 7.30

1 5.93 5.7?
23.90 6.54

10.09 9.95 11.25 11.55
19.35

8.05 7.26
2.74 0.86 0.98 0.75 0.41 2.17 0.07

1.82 0.0?
0.78 0.10
0.71 0.10
0.18 0.04

5.66 0.91
1.41 0.13 5.16 0.57
2.28 0.69
2.28 0.69

17.38 0.14 0.94 1.49
0.94 1.4817.38 0.14

1.02 7.19 2.46 0.44 0.76
0.41 0.38 0.40 0.53 1.79 0.4? 5.45 0.63

40.42 0.29 0.24 2.73
3.60 13.40 0.31 23.09 0.32 0.09 0.70 8.26 5.26 8.92 3.63 8.56 5.08

6.35 9.35
2.71 22.03

93.15 96.61 97.34

1.05
1.02 1.27

85.43 89.74
0.68 2.05 1.98 0.45

89.48 92.99 85.71
0.51 4.77 0.70

97.92 95.04
4.48 2.84

83.76 92.1596.60 88.74 95.97 93.73

Net A: Uonokarto, June 83
B: Asemdoyong, August 83 b
C: Eretan, July 83 j
D: Eretan, July 83 b
E: Sendang Sekucing, September 83 j
F: Eretan, September 83 b
G: Eretan, September 83 b

H: Sendang Sekucing, May 84 j
I: Asemdoyong, May 84 j
J: Asemdoyong, May 84 j
K: Sendang Sekucing, September 83 j
L: Uonokarto, June 83
M: Asemdoyong, August 83 b
N: Asemdoyong, August 83
0: Uonokarto, June 83

note: b=bundes: fine mesh beach seine.
j=jotang: large mesh beach seine.
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T a b l e 3 . 3. S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 2 8 l a r g e m e s h b e a c h

s e i n e ( " b u n d e s j o t a n g" ) a l o n g t h e n o r t h c o a s t o -f J a v a b e t w e e n M a y a n d

O c t o b e r 1 9 8 4. T h e c a t c h -f r o m a n a v e r a g e n e t w a s 2 4 4 . 9 k g. T h e s e b e a c h

s e i n e h a v e 2 t o 4 c m m e s h i n t h e w i n g s b u t h a v e m e s h -f r o m 1 c m t o a s s m a l l

T h e p e r c e n t o-f T r i a c a n t h i d a e < T R I A ) i s h i g h e r t h a n

w o u l d n o r m a l l y b e e x p e c t e d s i n c e t e n o -f t h e s e n e t s w e r e s a m p l e d d u r i n g a

p e r i o d o f u n u s u a l a b u n d a n c e o f t h i s f a m i l y .

n

a s 2 m m i n t h e b a g.

A v e r a g e
C a t c h'k g

T o t a l C a t c h W e i g h t P e r c e n t

2 3 7 3 9
1 8 . 2 0
1 3 . 2 1
1 2 . 5 8

8 . 8 4
4 . 5 5
3 . 1 1
2.68
2 . 2 8
1.4 6
0 . 8 3
0 . 8 2
0 . 7 9
0 . 7 7
0 . 5 9
0 . 5 1
0 . 4 4
0 . 3 6
0 . 2 9
0 . 2 9
0 . 1 5
0 .12
0 .12
0 . 1 1
0 . 0 7
0 . 0 7
0 . 0 7
0 . 0 6
3 . 2 5

pr- N u m b e rL e n g t h s

M e a n M i n M a x
P e r c e n tName o f

F i s h G r o u p o fo f
N e t s

1 68 . 0 1 8 . 0
22.0
10 .0
1 2 . 0
6 0 . 0
1 0 . 0
1 9 . 0
1 6 . 0
2 5 . 0
1 4 . 0
2 2 . 0
1 5 . 0

2 1 . 2 5
1 6 . 4 8
2 3 . 9 4

7 . 6 7
7 . 0 8
5 . 2 0
2 . 9 7
3 . 8 6

1 3 . 3
1 6 . 3

5 2 . 0 6 8
4 0 . 3 7 4
5 8 . 6 4 3
1 8 . 7 8 0
1 7 . 3 3 9
1 2 . 7 3 5

7 . 2 6 6
9 . 4 4 4
3 . 2 1 0
1.7 7 2
3 . 9 3 6
1.0 7 8
0 . 6 2 9
2 . 2 8 9
2 . 1 1 8
1 .3 1 2
1 . 1 9 3
0 . 8 2 2
0 . 8 3 6
1 . 1 9 0
0 . 3 9 3
0 . 3 2 2
0 . 1 1 8
0 . 4 3 9
0 . 3 1 9
0 . 3 1 9
0 . 3 1 9
0 . 1 7 2
5 . 5 3 2

ENGRTH
S C 3 A
T R I A
L E I 0
T R I G
CLUP
CLUPSA
CARASL
A R I I
PENA
HAEM
EN6R
TETR
STROPA
CARA
LACT
CLUPAN
SCGMRA
FORM
C-ARAME
HEMI
S C I A0T

10 .0 21
109 . 7 9 . 0
1 38 . 4 4 . 0
104 8 . 8 3 5 . 0
107 . 7 6 . 0

89 . 01 3 . 1
51 2 . 01 4 . 3

1 9 . 8
1 4 . 0
1 9 . 3
1 3 . 0

1 5 . 0 61 . 3 1
31 4 . 00 . 7 2
31 6,0

1 1.0
1 . 6 1

40 . 4 4
0 . 2 6
0 . 9 3
0 . 8 6
0 . 5 4
0 . 4 9
0 . 3 4
0 . 3 4
0 . 4 9
0 . 1 6
0 . 1 3
0 . 0 5
0 . 1 8
0 . 1 3
0 . 1 3
0 . 1 3
0 . 0 7
2 . 2 6

1
1 5 . 0
1 0 . 0
1 5 . 0
1 9 . 0
1 8 . 0
1 4 . 0
1 5 . 0
2 5 . 0

1 5 . 0
1 0 . 0
1 0 . 0
1 9 . 0
1 5 . 0
1 4 . 0
1 5 . 0
2 5 . 0

21 5 . 0
1 0 . 0
1 3 . 0
1 9 . 0
1 6 . 5
1 4 . 0
1 5 . 0
2 5 . 0

3
3
1
2
3
1
11 1

1 3 . 0 1 3 . 0 11 3 . 0R A Y
9 . 0 9 . 0 19 . 0M U GI

POLY
S I L L
LOLI
SCOMSC
OTHER

1 4 . 0
1 9 . 0
1 5 . 0
4 0 . 0

1 4 . 0
1 9 . 0
1 5 . 0
4 0 . 0

11 4 . 0
1 9 . 0
1 5 . 0
4 0 . 0

11 1
1
8

r
r
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F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o -f J a v a — R. D u d l e y 1 9 8 5

P a g e 3-1 6

T a b l e 3 , 4 . S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 4 5 s m a l l m e s h b e a c h
s e i n e s ( “ b u n d e s w a r i n g" ) a l o n g t h e n o r t h c o a s t o-f J a v a b e t w e e n M a y a n d
O c t o b e r 1 9 8 4 . T h e c a t c h -f r o m a n a v e r a q e n e t w a s 2 0 7 . 9 k q. T h e s e n e t s a r e
m a d e o-f “ w a r i n q" a -f i n e m e s h s y n t h e t i c m a t e r i a l w i t h m e s h "o p e n i n q s o-f a b o u t
2 m m b y 2 m m. 'S e e T a b l e 1 . 4 -f o r n a m e s o-f -f i s h g r o u p s.

A v e r a q e
C a t c h'k g

T o t a l C a t c h W e i g h t P e r c e n t M e a n M i n M a x

P e r c e n t L e n g t h s N u m b e rName o-f
F i s h G r o u p o -fo -f

N e t s

1 8 . 0 2 82 3 . 2 2
2 1 .0 5
1 6 . 5 2

7 . 8 1
6 . 5 5
5 . 6 2
4 . 8 0
2 . 9 5
1.9 0
1.6 3
1.5 1
1.0 7
0 . 9 1
0 . 8 1
0 . 6 2
0 .4 0
0 . 3 0
0 . 2 2
0 . 2 1
0 . 0 8
0 . 0 6
0 . 0 5
0 . 0 5
0 . 0 3
0 . 0 2
0 . 0 2
0 . 0 2
0 . 0 2
1 . 5 3

3 4 . 3 3 6
4 1 . 7 8 4
3 9 . 1 0 1

9 . 5 1 1
2 0 . 7 1 3
1 3 . 7 5 5

9 . 7 2 8
7 . 9 1 1
4 . 0 1 3
4 . 0 4 6
3 . 9 7 1
3 . 1 7 5
2 . 6 6 1
2 . 3 6 6
1.2 4 9
1.9 2 4

1 6 . 5 2
20.10
1 8 . 8 1

4 . 5 7
9 . 9 6
6 . 6 2
4 . 6 8
3 . 8 0
1 . 9 3
1 . 9 5

11.0 4 . 0ENGRTH
CENTAM
MYSI
CLUP
ENGRST
S C I A
L E I 0
M U GI
T R I C
A R I I
CLUPSA
CARASL
CARAME
PENA
CLUPIL

3.0 8 . 0 316 . 0
2 . 0 221.9 1 . 0

7.0 20 .0 128 . 6
9.05.0 126.4

2 0 . 0
1 0 . 0
1 8 . 0
5 0 . 0
1 4 . 0
1 5 . 0
1 6 . 0
2 2 . 0
1 0 . 0
1 2 . 0

100 .0
1 3 . 0
1 8 . 0

201 5 . 1 8 . 0
2 57 . 4 4 . 0

1 3 . 3
3 2 . 9
1 1 .3
1 4 . 5
1 2 . 3
1 6 . 5

8 . 0 1 4
1 9 . 0 11

8 . 0 5
1 4 . 0 31.9 1

8 . 0 41.5 3
1.2 8
1 . 1 4
0 . 6 0
0 . 9 3
0 . 3 6
0 . 7 7
0 . 2 6
0 . 1 1
0 . 0 8
0 . 0 6
0 . 0 5
0 . 0 2
0 . 0 3
0 . 0 8
0 . 1 0
0 . 0 7
1.68

1 2 . 0 6
5 . 0 1 08 . 0

9 . 5 8 . 0 6
1 0 0 . 0

1 0 . 3
1 3,5

1 0 0 . 0 3R A Y-m
40 . 7 5 2 8 . 0MULL

CLUPAN
NEMI
S I L L
CARA
HAEM
TETR
LACT
THER

1.6 0 0
0 . 5 3 7
0 . 2 3 8
0 . 1 7 3
0 . 13 3
0 . 3 1 2
0 . 0 4 1
0 . 0 5 4
0 . 1 6 7
0 . 2 0 5
0 . 1 5 4
3 . 4 9 0

9 . 0 2
1

1 3 . 0
1 2 . 5
2 0 . 0

12 .0 1 4 . 0
1 6 . 0
20.0

3
9 . 0 2

2 0 . 0 1
1

4 . 0 4 . 0 4 . 0 1
1 6 . 0
3 5 . 0
1 3 . 0
1 4 . 0

1 2 . 5
2 4 . 5

9 . 0 9
4—1 4 . 0

1 3 . 0
2H E MI

1 3 . 0 1POLY
CLUPDU
OTHER

1 4 . 0 11 4 . 0
12

F
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P E L A G I C S E I N E A N D L I F T N E T F I S H E R Y

[ i
C a t c h e s o f s m a l l p e l a g i c -f i s h e s a c c o u n t -f o r a l a r g e p r o p e r t i o n

o f t h e t o t a l f i s h c a t c h o f n o r t h e r n J a v a , T h e s m a l l s c a l e i n s h o r er f i s h e r y i n c l u d e s s e v e r a l p e l a g i c f i s h i n g g e a r s b u t t h e
t h e o v e r a l l c a t c h i s s o m e w h a t

o r "m i n i " p u r s e s e i n e a r e
w i t h t h e c a t c h e s o f t h e

S o m e o f t h e p u r s e s e i n e c a t c h i s f r o m a s f a r
c o a s t o f K a l i m a n t a n . S p e c i e s c a u g h t b.y t h e

t h e s a m e a s t h o s e c a u g h t
c o n s e q u e n c e t h e d a t a

b u t i t i s c 1 e a r
s e i n e f i s h e r y a s

c o n t r i b u t i o n o f t h e s e g e a r s t o
u n c l e a r . C a t c h e s o f t h e s m a l 1
c o m b i n e d, i n t h e o f f i c a l s t a t i s t i c s,
l a r g e r p u r s e s e i n e ,
a w a y a s t h e e a s t e r n
s m a l l s c a l e f i s h e r y a r e , i n s o m e c a s e s
b y t h e l a r g e r s c a l e o f f s h o r e f i s h e r y. A s a
b a s e f o r f i s h e r y m a n a g e m e n t i s s o m e w h a t c o n f u s e d,
t h a t m a n a g e m e n t a c t i o n s m u s t c o n s i d e r t h e p u r s e
w e l l a s t h e s m a l l s c a l e f i s h e r y.

!»

T h e o c e a n l i f t n e t ( b e g a n ) f i s h e r y c a t c h e s p r i m a r i l y s m a l l
p e l a g i c f i s h e s a s w e l l a n d a n y m a n a g e m e n t o f p e l a g i c f i s h e r i e s
m u s t c o n s i d e r t h e s e.r

T h i s f i s h e r y m a n a g e m e n t u n i t t h u s i n c l u d e s a l l i n s h o r e p e l a g i c
f i s h i n g g e a r s, b u t m u s t a l s o c o n s i d e r t h e r o l e o f t h e o f f s h o r e
p u r s e s e i n e f i s h e r y.V

r
c — fcJe.±h.ads,_Q£_Da±a._l_;all£e±±Qn

L T h e d a t a u s e d i n t h i s s e c t i o n i s a m i x t u r e o f d a t a c o l l e c t e d b y
m y s e l f a n d t h e G P P I s t a f f , d a t a o b t a i n e d f r o m v a r i o u s s t a t i s t i c a l
s o u r c e s a n d a u c t i o n p l a c e b o o k s, a n d r e p o r t s o f o t h e r s. O r i g i n a l
d a t a w a s c o l l e c t e d a t t h e a u c t i o n p l a c e s u s i n g t h e s a m e
t e c h n i q u e s a s w e r e p r e v i o u s l y d e s c r i b e d f o r t h e b e a c h s e i n e
f i s h e r y. M o s t d a t a f o r t h e l i f t n e t f i s h e r y w a s o b t a i n e d f r o m t h e
r e p o r t s o f o t h e r s ( e . g. W i l l o u g h b y e t a l 1 9 8 4) , a n d t h a t f o r
t h e p u r s e s e i n e f i s h e r y f r o m M r . G o m a l T a m p u b o I o n o f G P P I .
R e p o r t s c o n c e r n i n g t h e f i s h e r y f o r s m a l l p e l a g i c f i s h e s i n c l u d e
T a m p u b o l o n ( 1 9 8 2) a n d f o r e a r l i e r i n f o r m a t i o n S u b r o t o ( 1 9 7 5) .t

i
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P E L A G I C: S E I N E A N D L I F T N E T F I S H E R Y
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o f J a v a -

P a g e 4-2
R . D u d l e y 1 9 8 5

F o r s t a t i s t i c a l d a t a I r e l i e d m o s t h e a v i l y
f o r

d a t a f o r C e n t r a l J a v a i s m o r e r e l i a b l e , a n d
o f C e n t r a l J a v a i s t h e m o s t r e p r e s e n t a t i v e s t a t i s t i c a l
t h e c e n t r a l p a r t o f n o r t h e r n J a v a .

o n t h e d a t a f o r t h e
t w o

2 ) t h e n o r t h e r n c o a s t
u n i t

n o r t h c o a s t o f C e n t r a l J a v a . I d i d t h i s r e a s o n s: 1 ) t h e

f o r

A l s o d a t a f o r t h e w h o l e n o r t h e r n c o a s t o f J a v a i n c l u d e s
l a n d i n g s f r o m t h e M a d u r a S t r a i t s a n d t h e B a l i S t r a i t s. B o t h t h e s e
a r e a s m u s t b e c o n s i d e r e d a s s e p a r a t e m a n a g e m e n t a r e a s w i t h t h e i r
o w n f i s h e r y m a n a g e m e n t u n i t s .

i

4 -̂2— CQmcrie.a±S-.AhQU±-.±tLa_Eish.any

4 . 2. 1 T y p e s o f F i s h i n g G e a r

T h r e e m a j o r t y p e s o f f i s h i n g g e a r a r e i n c l u d e d i n t h i s f i s h e r y
m a n a g e m e n t u n i t : M i n i -p u r s e s e i n e , P a y a n g , a n d B a g a n . I n a d d i t i o n
m a n a g e m e n t o f t h i s f i s h e r y m u s t a l s o t a k e i n t o a c c o u n t t h e p u r s e
s e i n e f i s h e r y a n d s o m e p a y a n g w h i c h a r e f i s h e d o f f s h o r e .

M i n i p u r s e s e i n e a r e a l m o s t e x c l u s i v e l y m a d e o f 1 . 9 c m ( . 7 5
i n c h ) m e s h n y l o n . T h i s i s i n s p i t e o f a r e g u l a t i o n r e q u i r i n g
2 . 5 4 c m ( o n e i n c h ) m e s h . O u r d a t a i n d i c a t e s t h a t m o s t m i n i p u r s e
s e i n e a r e l e s s t h a n 2 0 0 m l o n g , a n d t h a t t h e a v e r a g e l e n g t h i s
1 9 1 m . M i n i p u r s e s e i n e a r e n o r m a l l y f i s h e d a t n i g h t w h i l e u s i n g
p o w e r f u l l a m p s t o a t t r a c t f i s h . T h e b o a t s l e a v e a t 1 6:0 0 a n d
r e t u r n e a r l y i n t h e m o r n i n g. S o m e t i m e s m i n i p u r s e s e i n e a r e u s e d
d u r i n g t h e d a y w i t h f i s h a t t r a c t i o n d e v i c e s , b u t t h i s m e t h o d d o e s
n o t s e e m t o b e a s c o m m o n a s i t i s w i t h t h e l a r g e r p u r s e s e i n e .
T h e c r e w f o r a m i n i p u r s e s e i n e b o a t r a n g e s f r o m 1 0 t o 3 0 w i t h a n
a v e r a g e o f a b o u t 1 8 p e o p l e .

T h e p a y a n g i s a p e l a g i c s e i n e o f a s i g n i f i c a n t l y d i f f e r e n t
d e s i g n . P a y a n g w e e x a m i n e d r a n g e d f r o m 1 1 0 t o 6 0 0 m e t e r s i n
l e n g t h . H o w e v e r , m o s t o f t h e m w e r e s l i g h t l y l e s s t h a n 2 0 0 m e t e r s
l o n g a n d t h e a v e r a g e l e n g t h w a s 2 0 1 m . T h e p a y a n g t y p i c a l l y h a s
v e r y l a r g e m e s h e s i n t h e w i n g s , u s u a l l y 2 0 t o 3 0 c m o r 1 a r g e r .
T o w a r d t h e b a g t h e m e s h e s g e t p r o g r e s s i v e l y s m a l l e r t o p e r h a p s 2
t o 3 c m n e a r t h e b a g . T h e b a g i s u s u a l l y m a d e f r o m a f i n e m e s h
w o v e n p l a s t i c o r p o l y p r o p y l e n e m a t e r i a l c a l l e d " w a r i n g " , w h i c h
h a s m e s h o p e n i n g s 2 t o 3 m m a c r o s s . A n u n u s u a l c h a r a c t e r i s t i c o f
t h e p a y a n g i s t h a t i t
t h e m i d d l e t h i r d o f t h e n e t .
t h e d a y . B e c a u s e t h e l a r g e m e s h e s m a k e i t e a s i e r t o p u l l
p a y a n g i s u s u a l l y s e t a l a r g e n u m b e r o f t i m e s ( a s m u c h a s 1 5 t o
2 0 t i m e s ) e a c h d a y . T h e 1 a r g e r v e r s i o n s o f t h e p a y a n g r e q u i r e a
c r e w o f a b o u t 6 t o 2 0 p e o p l e w i t h 1 5 a s a n a v e r a g e .

u s u a l l y h a s n o h e a d o r f o o t r o p e e x c e p t i n
T h e p a y a n g i s u s u a l l y f i s h e d d u r i n g

t h e



P E L A G I C: S E I N E A N D L I F T N E T F I S H E R Y
F i s h e r y M a n a g e m e n t f o r t h e N o r t h C o a s t o f J a v a -

P a g e 4-3
R. D u d l e y

’

1 9 8 5

i
& U s u a l l y t h e p a y a n g i s -f i s h e d n e a r t h e c o a s t d u r i n g a o n e d a y

t r i p. H o w e v e r , t h e r e a r e s o m e p a y a n g w h i c h a r e u s e d o n l a r g e r
v e s s e l s w i t h i n b o a r d e n g i n e s ( k a p a l m o t o r ) . T h e s e b o a t s m a k e
o f f s h o r e t r i p s o f u p t o s e v e n d a y s < S u b r o t o 1 9 7 5) . M a n y o f t h e s e
b o a t s h a v e n o w s w i t c h e d t o f i s h i n g p u r s e s e i n e , s o t h e n u m b e r o f
p a y a n g v e s s e l s f i s h i n g o f f s h o r e i s n o w q u i t e s m a l l .

w
* ir

U n f o r t u n a t e l y t h e n a m e " p a y a n g" c a u s e s c o n s i d e r a b l e c o n f u s i o n
w h i c h s o m e t i m e s r e s u l t s i n t h e i n c o r r e c t r e c o r d i n g o f s t a t i s t i c a l
d a t a. A p a r t o f t h e c o n f u s i o n r e s u l t s f r o m t h e f a c t t h a t t h e r e
a r e s e v e r a l s i z e s a n d l o c a l v a r i a t i o n s o n t h e p a y a n g. T h e g e a r-
d e s c r i b e d a b o v e i s t y p i c a l l y c a l l e d p a y a n g, p a y a n g g e m p l o, p a y a n g
ja b u r , j a b u r , p a y a n g b e s a r a s w e l l a s o t h e r n a m e s. T h e o f f i c i a l
t r a n s l a t i o n t o E n g l i s h i s " s u r f a c e s e i n e " .

ir

nr

S o m e s m a l l e r v e r s i o n s o f t h e p a y a n g c a n b e f i s h e d b y o n e o r t w o
p e o p l e , b u t t h e c a t c h e s f r o m t h e s e a r e o f t e n q u i t e d i f f e r e n t a n d
t h e y s h o u l d b e c o n s i d e r e d a d i f f e r e n t g e a r g r o u p. I n p a r t s o f
E a s t J a v a n e a r T u b a n , f o r e x a m p l e , t h e p a y a n g k e c i 1 o r p a y a n g
a l i t ( l i t t l e p a y a n g) i s u s e d. T h i s i s a v e r y l i g h t w e i g h t n y l o n
n e t w i t h a l e n g t h o f 1 0 t o 1 2 m e t e r s. T h e s e s m a l l p a y a n g c a t c h a
m i x t u r e o f p e l a g i c a n d d e m e r s a l f i s h e s.

4L.. nr

T h e o c e a n l i f t n e t s c o m m o n l y k n o w n a s " b a g a n " a r e o f t w o b a s i c
t y p e s. T h e f i x e d b a g a n ( b a g a n t a n c a p ) a r e l i f t n e t s o p e r a t e d f r o m
b a m b o o p l a t f o r m s b u i l t i n w a t e r s a s d e e p a s 2 5 m e t e r s. E a c h
p l a t f o r m i s 8 t o 1 0 m e t e r s o n a s i d e a n d s t a n d s 4 t o 5 m e t e r s
a b o v e t h e w a t e r . A l a r g e s q u a r e n e t h u n g f r o m a b a m b o o f r a m e i s
f i s h e d u n d e r t h e p l a t f o r m a t n i g h t . T h e n e t i s m a d e f r o m
" w a r i n g" w h i c h h a s a m e s h s i z e o f 2 t o 3 m m. S e v e r a l k e r o s i n e
p r e s s u r e l a m p s a r e u s e d t o a t t r a c t f i s h. B e c a u s e t h e y a r e s o
d e p e n d e n t o n l i g h t t o a t t r a c t f i s h, c a t c h e s f r o m o c e a n l i f t n e t s,
l i k e t h a t o f t h e m i n i p u r s e s e i n e , a r e v e r y d e p e n d e n t o n t h e m o o n
p h a s e ( F i g u r e 4 . 5) .

"T

n

7
T h e o t h e r t y p e o f b a g a n , b o a t b a g a n ( o r b a g a n p r a h u ) , u s e s t h e

i s a f l o a t i n g p l a t f o r m b u i l t o n o n e o r t w o
T h e s e a r e n o t v e r y c o m m o n o n t h e n o r t h e r n c o a s t o f

1 s a m e p r i n c i p l e b u t
b o a t h u 1 I s.
Jav a.T

T h e p u r s e s e i n e f i s h e r y i s c o m p o s e d o f 1 a r g e r b o a t s b a s e d a t
t h e l a r g e r f i s h i n g p o r t s w h i c h m a k e f i v e t o t e n d a y f i s h i n g t r i p s
i n t h e J a v a S e a. D e s c r i p t i o n s o f t h i s f i s h e r y a r e a v a i l a b l e
e l s e w h e r e (T a m p u b o I o n 1 9 8 2, T a m p u b o I o n , i n p r e p a r a t i o n ) ,
p r i m a r y d i f f e r e n c e s b e t w e e n t h e p u r s e s e i n e a n d t h e m i n i p u r s e
s e i n e f i s h e r y a r e a s f o l l o w s: T h e p u r s e s e i n e f i s h e r y e m p l o y s
l o n g e r n e t s a n d b i g g e r b o a t s. T h e 1 a r g e r b o a t s p e r m i t l o n g e r
t r i p s w h i c h n o w a r e a s l o n g a s 1 0 d a y s. I n g e n e r a l t h e c a t c h p e r
d a y i s s o m e w h a t h i g h e r t h a n t h e m i n i p u r s e s e i n e , a n d d i f f e r e n t ,
m o r e v a l u a b l e , s p e c i e s a r e c a u g h t . A l s o t h e p u r s e s e i n e d o m u c h
o f t h e i r f i s h i n g d u r i n g t h e d a y a n d m a k e e x t e n s i v e u s e o f f i s h
a t t r a c t i o n d e v i c e s.

4

T h e
!
\
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1

4 . 2.2 N u m b e r s o f F i s h i n g U n i t s

F o r s e v e r a l r e a s o n s t h e d a t a c o n c e r n i n g t h e n u m b e r s o-f u n i t s o-f
t h e s e -f i s h i n g g e a r s i s v e r y c o n -f u s i n g. F i r s t l y , t h e d a t a f o r
m i n i p u r s e s e i n e c a n n o t b e s e p a r a t e d -f r o m t h a t -f o r p u r s e s e i n e
v e r y w e l l . S e c o n d l y t h e r e a r e s e v e r a l t y p e s o f f i s h i n g g e a r
w h i c h a r e c a l l e d p a y a n g. T h i r d l y t h e l i f t n e t s, w h i c h a r e
s o m e w h a t c o n t r o v e r s i a l , h a v e a u n d e t e r m i n e d l e g a l s t a t u s. A f e w
y e a r s a g o t h e y w e r e d e c l a r e d i l l e g a l , b u t t h e d e c l a r a t i o n h a s
b e e n l a r g e l y i g n o r e d. T h u s, t h e c a t c h o f l i f t n e t s m a y n o t b e
f u l l y r e p o r t e d.

T*
T h e o f f i c i a l s t a t i s t i c s 6 8 2 p u r s e s e i n e ( i n c l u d i n g m i n i )

f o r t h e C e n t r a l J a v a n o r t h c o a s t a n d 1 6 1 3 f o r t h e e n t i r e n o r t h e r n
l i s t.

c o a s t o f J a v a. H o w e v e r , d a t a a t B F’P I i n d i c a t e s t h a t i n C e n t r a l
J a v a t h e r e a r e a b o u t 8 0 0 p u r s e s e i n e o f w h i c h a b o u t 5 5 0 a r e l a r g e

T h i s l e a v e s 3 5 0 m i n i p u r s e s e i n e ( G. T a m p u b o l o n ,
T h e p r o p o r t i o n o f m i n i p u r s e s e i n e i n t h e o t h e r

p u r s e s e m e,
p e r s.
p r e v i n c e s i s p r o b a b1 y h i g h e r .c o m) .

i T h e r e a r e s l i g h t l y l e s s t h a n 5 0 0 p a y a n g l i s t e d
s t a t i s t i c s f o r C e n t r a l J a v a. T h i s s e e m s t o b e a

T h e v a l u e o f 1 3 9 6 l i s t e d f o r 1 9 8 0
T h e r e i s n o w a y t o g u a g e t h e a c c u r a c y o f

n u m b e r s o f 4 0 0 0 t o 6 0 0 0 u n i t s,
u n d o u b t e d l y i n c l u d e m a n y o f
n o w w e c a n a s s u m e t h e r e a r e
g e m p l o) a l o n g t h e n o r t h e r n c o a s t
t h a t t h e m a j o r i t y o f t h e s e f i s h c l o s e t o t h e s h o r e .

i n t h e o f f i c i a l
r e a s o n a b l e

p r o b a b l y
t h e t o t a l

f i g u r e ,
i n c o r r e c t .
n o r t h c o a s t

i si
T h o s e f i g u r e s

t h e s m a l l e r p a y a n g-l i k e g e a r s. F o r
a b o u t 5 0 0 l a r g e p a y a n g ( p a y a n g
o f C e n t r a l J a v a. L i e c a n a s s u m e

I t i s v e r y d i f f i c u l t t o d e t e r m i n e t h e n u m b e r
f r o m t h e o f f i c i a l s t a t i s t i c s. I t i s v e r y u n l i k e l y
f i g u r e o f 4 1 4 f o r C e n t r a l J a v a i s c o r r e c t
s t a t i s t i c s g i v e n u m b e r s o f 1,9 8 1 a n d 1 ,9 6 8. W o r k e r s a t D i p o n o g o r o
U n i v e r s i t y ( W i l l o u g h b y 1 9 8 4) c o u n t e d 3 9 1 f i x e d l i f t n e t s j u s t i n
t h e J e p a r a d i s t r i c t i n J u l y a n d A u g u s t o f 1 9 8 2 i n a n a r e a o f 5 8
k m2. T h e a c t u a l n u m b e r s f o r t h e p r o v i n c e a r e p r o b a b l y m o r e
l i k e l y t o b e s i m i l a r t o t h o s e r e p o r t e d f o r 1 9 8 1 , a b o u t 1 , 8 0 0 t o
2 0 0 0 .

o f f i x e d l i f t n e t s
t h a t t h e 1 9 8 2

s i n c e 1 9 8 0 a n d 1 9 8 1j

o
p
p
0

— ii
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3 4.3.1 Total Catch Data

j
4.3.1.1 Mini Purse Seine

wr Mini purse seine catches are virtually impossible to derive from
the official statistics since they are recorded along with the
large purse seine catches. If official statistics are to be used
for this purpose then data must be collected from selected
districts which are known to have only mini purse seine. Data
which we collected from several locations indicates a catch per
trip of between 40 and 900 kg with an average of 294 kg for a one
day trip. The frequency distribution of the catches was skewed
and over 50 percent of the catches were less than 200 kg (Figure
4.1). Data over an 80 day period from the Tawang auction place
gave a catch per trip of 291 kg.

i

m

m

¥

Fishing effort and catch per trip is very much influenced by
the moon phase , with relatively little fishing and lower catches
occuring during the full moon (Figure 4.2 and 4.3). Perhaps 12 to
15 trips per month is a reasonable value. Fewer trips will be
made during the west monsoon when larger waves reportedly cause
many fishermen to switch to fishing payang.

i

For Central Java (350 units, 144 to 180 trips) this would give
a value of 50,400 to 63,000 trips per year. The average catch
per trip from our data is 290 kg, but because of the skewed
distribution (Figure 4.1) perhaps 200 kg per trip is a more
realistic value. Using that value the total catch from mini
purse seine is about 10,000 to 18,000 tons or 1? to 32 percent of
the reported purse seine catch. These figures are very
approximate , bu t nevertheless realistic.

4.3.1.2 Payang

Statistical data for Central Java for payang indicates a total
catch of only 2800 tons for 1982 but about 7000 to 8000 tons for
1980 and 1981 (Table 1.2). It is
by that much in one year.
123 kq ,
4.1). A
catches.

unlikely that the catch changed
Our data indicates a catch per trip of

but 65 percent of the trips land less than 100 kg (Figure
catch per trip of 100 kg will be used for estimating

If we assume there are 500 payang units, and if we
assume 15 to 20 trips per month , then the total catch estimate
for Central Java is about 9,000 to 12,000 tons per year.
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4 . 3. 1 .3 L i -f t r.e t s

1 F r o m t h e s t a t i s t i c a l d a t a, t o t a l c a t c h o-f t h e o c e a n l i -f tn e t s
w o u l d a p p e a r t o b e b e t w e e n 3,0 0 0 a n d 4,0 0 0 t o n s p e r y e a r i -f w e
i g n o r e t h e s e e m i n g l y i n c o r r e c t 1 9 8 2 -f i g u r e ( T a b l e 1 . 2) .

Z a r o c h m a n e t a l ( 1 9 8 2) r e p o r t e d t h a t l i -f tn e t s i n t h e J e p a r a
d i s t r i c t w e r e u s e d d u r i n g a ? t o 8 m o n t h p e r i o d ( A l s o s e e F i g u r e
4 . 4) a n d e s t i m a t e d t h a t t h e y e a r l y n u m b e r o -f t r i p s w a s 1 6 1 t o 1 3 1
d a y s. C a t c h p e r t r i p v a r i e d c o n s i d e r a b l y, b u t -f r o m t h e i r d a t a a n
a v e r a g e v a l u e o -f 5 0 k g p e r n i g h t s e e m s r e a l i s t i c . I-f w e a s s u m e
t h e r e a r e b e t w e e n 1,8 0 0 a n d 2,0 0 0 l i -f tn e t s t h e n t h e t o t a l a n n u a l
c a t c h -f r o m l i -f tn e t s i s b e t w e e n 1 4,4 9 0 a n d 1 8, 1 0 0 t o n s. T h i s
f i g u r e i s c o n s i d e r a b l y h i g h e r t h a n t h a t g i v e n b y t h e s t a t i s t i c a l
d a t a a n d p e r h a p s i s t o o h i g h.

W

!'
w

1

I t i s u n l i k e l y t h a t 2 3 t r i p s a r e m a d e p e r m o n t h a s Z a r o c h m a n e t
B e c a u s e o-f t h e d e p e n d e n c y o n m o o n p h a s e

n u m b e r s o f t r i p s a r e pr o b a h1 y
m o n t h w o u l d b e a m o r e r e a l i s t i c

a l < 1 9 8 2) r e p o r t e d.
( F i g u r e 4 . 5) f o r g o o d f i s h i n g,
l e s s. P e r h a p s 1 5 t r i p s p e r
f i g u r e .

w

1 O u r l i m i t e d d a t a i n d i c a t e d
W i l l o u g h b y e t a l ( 1 9 8 4) r e p o r t e d 26
m i n i m u m c a t c h p e r t r i p e s t i m a t e o f 2 5 k g,
e s t i m a t e w o u l d b e 4,7 2 5 t o n s ( 1 0 5
T h i s i s a p p r o x i m a t e l y t h e s a m e
d a t a. T h i s i s r e a l i s t i c b u t p e r h a p s s o m e w h a t l o w.
f r o m l i f t n e t s f o r C e n t r a l J a v a c o u l d b e b e t w e e n
t o n s p e r y e a r .

a c a t c h p e r t r i p o f 3 3 k g a n d
k g p e r t r i p . I f w e a s s u m e a

t h e t o t a l c a t c h
t r i p s x 2 5 k g x 1 8 0 0 u n i t s) ,

a s t h a t g i v e n i n t h e s t a t i s t i c a l
A t o t a l c a t c h

5,0 0 0 a n d 1 0 ,0 0 0

i
1,

i
I f t h e a b o v e i n f o r m a t i o n i s c o r r e c t t h e n t h e t o t a l c a t c h o f

s m a l l p e l a g i c f i s h e s f r o m t h e n e a r s h o r e a r e a s o f n o r t h C e n t r a l
J a v a i s 1 0 ,0 0 0 t o 1 3,0 0 0 t o n s f o r m i n i p u r s e s e i n e
1 2,0 0 0 t o n s f o r i n s h o r e p a y a n g, a n d 5,0 0 0 t o 1 0 ,0 0 0
1 i f t ne t s .

9,0 00 t o
t o n s f o r

T h e t o t a l i s 2 4 0 0 0 t o 3 5 0 0 0 t o n s p e r y e a r ( T a b l e 4 . 4) .
5

4 . 3.2 S p e c i e s C o m p o s i t i o n

4 . 3.2 . 1 C o m p a r i s o n o f P e l a g i c S e i n e s

T h e s p e c i e s c o m p o s i t i o n p u r s e s e i n e a n d m i n i -p u r s e s e i n e i s
s i m i l a r w i t h t h e c a t c h e s o f b o t h t y p e s o f g e a r b e i n g d o m i n a t e d b y
S a r d i n e 1 l a. B o t h g e a r s a l s o c a t c h s i g n i f i c a n t a m o u n t s
R a s t r e 1 1 i g e r . I n s p i t e o f t h i s s i m i l a r i t y t h e
c a t c h i s q u i t e d i f f e r e n t i n t h e t w o f i s h i n g g e a r s .

o f
r e m a i n d e r o f t h e

T h e 1 a r g eJ
Lil

A



P E L A G I C: S E I N E A N D L I F T N E T F I S H E R Y
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o f J a v a

P a g e 4-7
R . D u d l e y 1 9 8 5

p u r s e s e i n e s c a t c h s i g n i f i c a n t i y
( F i g u r e 4 . 6 a n d T a b l e 4 . 1 ) . D e c a p t e r u s a n d S e l a rm o r e

B P F T ( t h e F i s h i n g D e v e 1 o p m e n t C e n t e r ) p e r s o n n e 1 h a v e
i n d i c a t i o n s o f a d d i t i o n a l d i f f e r e n c e s b e t w e e n t h e c a t c h e s c a t c h e s
o f m i n i - a n d l a r g e p u r s e s e i n e . A p p a r e n t l y
S a r d i n e 1 l a s p e c i e s i n t h e l a r g e p u r s e s e i n e s i s
w h i l e t h a t i n t h e m i n i p u r s e s e i n e s
w i t h o t h e r S a r d i n e 1 l a s p e c i e s ( G, T a m p u b o l o n p e r s. c o m. ) .

t h e
S a r d i n e 1 l a

i s S a r d i n e 1 1 a f i m b r i a t a m i x e d

d o m i n a n t
s J rm

T h e c a t c h c o m p o s i t i o n o f t h e i n s h o r e p a y a n g i s v e r y d i f f e r e n t
f r o m t h e c a t c h c o m p o s i t i o n o f t h e m i n i p u r s e s e i n e . A l m o s t 5 0
p e r c e n t o f t h e i n s h o r e p a y a n g c a t c h e s a r e S t o l e p h o r u s s p e c i e s
w i t h a s i g n i f i c a n t c a t c h o f T r i c h i u r i d a e a n d S c o m b e r o m o r u s. N o n e
o f t h e s e g r o u p s a r e i m p o r t a n t i n t h e p u r s e s e i n e a n d m i n i p u r s e
s e i n e c a t c h e s. H o w e v e r , S u b r o t o ( 1 9 7 5 ) r e p o r t e d t h a t o f f s h o r e
p a y a n g h a v e a c a t c h c o m p o s i t i o n v e r y s i m i l a r t o t h a t o f t h e p u r s e
s e i n e s ( F i g u r e 4 . 6 a n d T a b l e 4 . 2) .

4 . 3.2 . 2 F i s h e r y f o r J u v e n i l e A n c h o v y o r “ T e r i N a s i “
I n s o m e a r e a s t h e r e
s m a1 1 a nch o v y ( S t o! eph o ru s)
1 i f tne t s. T h i s " t e r i

i s a s p e c i a l f i s h e r y a n d m a r k e t i n g s y s t e m f o r
c a u g h t p r i m a r i l y b y p a y a n g a n d

n a s i ” f i s h e r y i s q u i t e i m p o r t a n t f o r t h e
s m a l l s c a l e f i s h e r m e n i n s o m e a r e a s. F o r e x a m p l e i n t h e v i l l a g e
o f B u 1 u i n t h e T u b a n d i s t r i c t o f E a s t J a v a i n O c t o b e r 1 9 8 4, a b o u t
7 0 s m a l l s a i l i n g c a n o e s w e r e f i s h i n g f o r " t e r i n a s i ” w i t h
p a y a n g. T h e s e f i s h w e r e a b o u t 2 c m l o n g a n d w e i g h e d 0 . 1 1 g r a m s
e a c h . T h e c a t c h e s o f 1 5 t o 2 5 k g p e r t r i p c o n t a i n e d a b o u t 9,0 0 0
f i s h p e r k g. w h i c h m e a n s t h a t a b o u t 1 2 . 5 m i l l i o n o f t h e s e f i s h
a r e c a u g h t a t B u 1 u e a c h d a y. T h i s t y p e o f f i s h e r y e x i s t s a t m a n y
v i 1 1 a g e s.

\
:

!

i

A l t h o u g h t h e c a p t u r e o f m i l l i o n s o f j u v e n i l e f i s h e a c h d a y
w o u l d s e e m t o b e a v i o l a t i o n o f s e n s e a b l e r e s o u r c e m a n a g e m e n t
p r a c t i c e s, t h e r e a r e o t h e r c o n s i d e r a t i o n s . T h e e f f e c t o f s u c h a
f i s h e r y o n o v e r a l l f i s h p o p u l a t i o n c a n o n l y b e e s t i m a t e d i f t h e
t o t a l n u m b e r o f f i s h o r t h e f i s h i n g m o r t a l i t y r a t e s a r e a l s o
k n o w n. D a t a g a t h e r e d v i a i n t e r v i e w s a n d e x a m i n a t i o n o f t h e c a t c h
a t t h e v i l l a g e o f B u 1 u ( n u m b e r s o f p a y a n g f i s h i n g, s e t t i n g s p e r
d a y , l e n g t h o f n e t , c a t c h p e r s e t t i n g) a l l o w e d u s t o c a l c u l a t e
v e r y a p p r o x i m a t e e s t i m a t e s o f n u m b e r s o f a n c h o v y p e r u n i t
B y c o m p a r i n g t h i s f i g u r e t o t h e c a t c h e s w e e s t i m a t e d t h a t
m a x i m u m, a b o u t 1 . 3 p e r c e n t
f i s h e d w e r e c a u g h t p e r d a y .
l i m i t e d t o t h e n e a r s h o r e

J

a r e a,
a t a

o f t h e j u v e n i l e a n c h o v y i n t h e a r e a
T h e b o a t s w e r e s m a l l s a i l i n g c r a f t

( 1 0 k m) a r e a . P r e s u m a b l y t h e f i s h
p o p u l a t i o n e x t e n d s o v e r a m u c h w i d e r a r e a m a k i n g t h e a c t u a l
f i s h i n g m o r t a l i t y r a t e m u c h s m a l l e r . N e v e r t h e l e s s t h e o v e r a l l
e f f e c t o f t h i s f i s h e r y i s d i f f i c u l t t o j u d g e.

!>
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4 . 3.2,3 C o m p a r i s o n o f I n s h o r e P a y a n g a n d L i f t n e t s

C a t c h e s o f p a y a n g a n d l i f t n e t s a r e q u i t e s i m i l a r
T a b l e 4 . 3) . B o t h c a t c h a l a r g e p r o p o r t i o n
r e m a i n d e r o f t h e c a t c h i s r a t h e r d i f f e r e n t ,
t h e s e t w o t y p e s o f f i s h i n g g e a r n e e d s t o
T h e s p e c i e s c o m p o s i t i o n d a t a f o r l i f t n e t s
a n d p a r t l y f r o m t h e r e p o r t s o f W i l l o u g h b y ( 1 9 8 4 ) a n d
d a t a f r o m B P P L ( t h e M a r i n e F i s h e r i e s R e s e a r c h C e n t e r ) .

( F i g u r e 4 . 7 a n d
o f S t o l e p h o r u s, b u t t h e

T h e m a n a g e m e n t
b e c o n s i d e r e d t o g e t h e r ,
i s p a r t l y f r o m o u r d a t a

u n p u b 1 i s h e d

o f

4.4 Rp T aHnnc>| j pc. Amring PP 1 pq i r F j <=-.h j n C{ Ge c\ PS

4 . 4.1 R e l a t i v e F i s h i n g P o w e r
\i

F r o m t h e a b o v e d a t a w e c a n c a l c u l a t e t h e r e l a t i v e f i s h i n g p o w e r
o f t h e d i f f e r e n t t y p e s o f p e l a g i c f i s h i n g g e a r ( T a b l e 4 . 5) . I t i s
i m p o r t a n t t o r e m e m b e r t h a t t h e p u r s e s e i n e ( i n c l u d i n g o f f s h o r e
p a y a n g) f i s h i n a n e n t i r e l y d i f f e r e n t a r e a t h a n t h e m i n i p u r s e
s e i n e , p a y a n g a n d l i f t n e t s. F r o m i n s h o r e t o o f f s h o r e t h e f i s h i n g
g r o u n d s a r e a s f o l l o w s: l i f t n e t s, i n s h o r e p a y a n g, m i n i p u r s e
s e i n e , ( o f f s h o r e p a y a n g) , a n d p u r s e s e i n e. A l s o, t h e l i f t n e t s
a n d m i n i p u r s e s e i n e f i s h a t n i g h t w h i l e t h e o t h e r g e a r s f i s h
d u r i n g t h e d a y. B e c a u s e o f t h i s p a r t i t i o n i n g o f t h e f i s h i n g
l o c a t i o n s a n d t i m e s a n d b e c a u s e o f t h e d i f f e r i n g s p e c i e s
c o m p o s i t i o n o f t h e c a t c h e s, t h e r e l a t i v e f i s h i n g p o w e r
c a l c u l a t i o n s h a v e l i m i t e d u s e.

p

i
i

W e c a n a l s o c a l c u l a t e t h e r e l a t i v e f i s h i n g p o w e r f o r s e l e c t e d
s p e c i e s g r o u p s t o i d e n t i f y a r e a s w h e r e d i f f e r e n t t y p e s o f f i s h i n g
g e a r m i g h t b e c o m p e t i n g ( T a b l e 4 . 6) . C o m p e t i t i o n m a y o c c u r
b e t w e e n t h e m i n i p u r s e s e i n e a n d p u r s e s e i n e ( a n d o f f s h o r e p a y a n g
w h i c h c a t c h e s t h e same f i s h) . C o m p e t i t i o n m a y a l s o o c c u r b e t w e e n
t h e i n s h o r e p a y a n g a n d t h e l i f t n e t s.

i

4 . 4.2 F i s h i n g G e a r C o n f l i c t s

Some c o n f l i c t s among t h e p e l a g i c s e i n e g e a r s h a v e b e e n r e p o r t e d.
I n many s i t u a t i o n s t h e l i f t n e t s a r e v i e w e d a s d e s t r u c t i v e . Much
of the d i s l i k e o f l i f t n e t s a r i s e s from t h e f a c t t h a t t h e i r
e x i s t a n c e l i m i t s f i s h i n g b y o t h e r f i s h i n g g e a r . Bamboo r e m a i n i n g
f r o m t h e o l d l i f t n e t s e n t a n g l e d r i f t g i l l n e t s a n d payang and
s o m e t i m e s m i n i p u r s e s e i n e a s w e l l c a u s i n g a l o s s o f v a l u a b l e
f i s h i n g g e a r . T h e y a r e a l s o a h a z a r d t o n a v i g a t i o n . I n

rrt
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LI l i -f t n e t s a r e m o r e v i s i b l e t h a n o t h e r -f i s h i n g g e a r
a n d c a n b e s e e n e v e n w h e n

A s a c o n s e q u e n c e , t h e y a r e o -f t e n c i t e d a s a
d e s t r u c t i v e t y p e o f f i s h i n g g e a r . H o w e v e r , m u c h o f t h e d i s l i k e
o f l i f t n e t s i s d u e t o t h e s e f a c t o r s a n d n o t t o e v i d e n c e t h a t t h e y
a r e d a m a g i n g t h e f i s h e r y r e s o u r c e .

a d d i t i o n !»
b e c a u s e t h e y a r e r e l a t i v e l y p e r m a n e n t
n o t i n u s e .i

I n s e v e r a l p r o v i n c e s t h e r e a r e l a w s r e g u l a t i n g o r b a n n i n g o c e a n
l i f t n e t s. I n C e n t r a l J a v a, f o r e x a m p l e , l i c e n s e s a r e g i v e n b y
t h e M a r i n e C o m m u n i c a t i o n s D e p a r t m e n t , a l t h o u g h t h e f i s h e r i e s
d e p a r t m e n t c o n s i d e r s t h e m i l l e g a l . T h e r e i s a l s o a n a t i o n a l
r e g u l a t i o n w h i c h p r o h i b i t e d l i f t n e t s. T h e r e g u l a t i o n s
g e n e r a l l y i g n o r e d, p a r t l y b e c a u s e t h e r e i s n o e n f o r e e r n e n t , a n d
p a r t l y b e c a u s e o f t h e u n c e r t a i n l e g a l s t a t u s o f t h e r e g u l a t i o n s.

1
a r e

i 4 . R p ^m i r- r p A u a i 1 a h i 1 i f r y

1 T h e a c t u a l m a n a g e m e n t o f t h e f i s h e r y n e e d s t o b e b a s e d o n t h e
r e l a t i o n s h i p b e t w e e n t h e c a t c h e s a n d t h e a v a i l a b l e a m o u n t o f
f i s h. A t p r e s e n t i n f o r m a t i o n a b o u t t h e c o n d i t i o n o f t h e f i s h
s t o c k s i s v e r y l i m i t e d. S e v e r a l w o r k e r s ( e g T a m p u b o I o n 1 9 8 2)
h a v e u s e d t h e S c h a e f e r v e r s i o n o f t h e s u r p l u s p r o d u c t i o n m o d e l t o
e s t i m a t e m a x i m u m s u s t a i n e d y i e l d f r o m t h e p e l a g i c f i s h e r i e s o f
t h e J a v a S e a. T h i s h a s b e e n d o n e f o r b o t h t o t a l b i o m a s s a n d f o r-
s e l e c t e d s p e c i e s. W h i l e t h e s e a n a l y s e s a r e e x t r e m e l y u s e f u l t o
t h e o v e r a l l m a n a g e m e n t o f t h e p e l a g i c r e s o u r c e s o f t h e J a v a s e a
t h e r e a l q u e s t i o n c o n c e r n i n g t h e m a n a g e m e n t o f t h e i n s h o r e
f i s h e r i e s i s s h o u l d c e r t a i n f i s h i n g g e a r b e e n c o u r a g e d o r
l i m i t e d. T h e m i n i p u r s e s e i n e r e a l l y n e e d s t o b e c o n s i d e r e d i n
c o n j u n c t i o n w i t h t h e o f f s h o r e s e i n e n e t s s i n c e c a t c h e s t h e s a m e
s p e c i e s ( n o t e h o w e v e r t h a t i t i s l i k e l y t h a t t h e p e r c e n t a g e o f
S a r d i n e l l a s i r m i s h i g h e r i n o f f s h o r e g e a r a n d t h e p e r c e n t o f
o t h e r S a r d i n e l l a i s h i g h e r i n t h e i n s h o r e m i n i p u r s e s e i n e ) .

«

i1
W h i l e a n a l y s i s u s i n g t h e s u r p l u s p r o d u c t i o n m o d e l s i s u s e f u l i t

l i m i t e d a c c u r a c y o f t h e c a t c h s t a t i s t i c s i n
t h e s i t u a t i o n w h e r e

n o t
i s c a l c u l a t e d f r o m c a t c h

s i t u a t i o n

i s h a m p e r e d b y t h e
I n d o n e s i a. A n a d d i t i o n a l p r o b l e m o c c u r s i n
c a t c h p e r u n i t o f e f f o r t a n d e f f o r t
i n d e p e n d e n t l y ( u s u a l l y w h e n t o t a l e f f o r t
p e r u n i t e f f o r t a n d t o t a l c a t c h ) . I n s u c h a
a r t i f i c i a l c o r r e l a t i o n b e t w e e n c a t c h p e r u n i t e f f o r t a n d u n i t s o f
e f f o r t c a n b e a c c i d e n t l y i n t r o d u c e d. T h i s a c c i d e n t l y c o r r e l a t i o n

o b t a i n e da r e

a n

c a n b e
c a l c u l a t i o n s ( e . t h em o s t e a s i l y a v o i d e d b y u s i n g a o n e y e a r t i m e l a g i n

s e e G u 1 1 a n d 1 9 8 3 p p 7 2 a n d 7 3) .9 • 5

A n o t h e r u s e f u l a p p r o a c h f o r c o n t i n u e d w o r k i n t h i s a r e a i s t h e
s p e c i e s b y s p e c i e s a n a l y s i s , u s i n g l e n g t h f r e q u e n c y d a t a, w i t h
t h e d e t e r m i n a t i o n o f w h i c h s p e c i e s a r e i n n e e d o f d e c r e a s e d

j]
/



P E L A G I C S E I N E A N D L I F T N E T F I S H E R Y
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o f J a v a

P a g e 4-1 0
R . D u d l e y 1 9 8 5

f i s h i n g p r e s s u r e .
t a k e n.
t h e m a j o r p e l a g i c s p e c i e s.

L i m i t a t i o n s o f a p p r o p r i a t e g e a r c o u l d t h e n b e
W o r k e r s a t t h e B P P I h a v e s o m e i n t e r e s t i n g d a t a c o n c e r n i n g

B o t h t h e i n s h o r e p a y a n g a n d t h e l i f t n e t s n e e d t o b e m a n a g e d i n
r e l a t i o n t o t h e a b u n d a n c e a n d m i g r a t o r y p a t t e r n o f S t o l e p h o r u s.
U n f o r t u n a t e l y t h e r e i s v e r y l i t t l e i n f o r m a t i o n o n t h i s g r o u p o f
s p e c i e s i n t h i s a r e a , a n d i t i s u n l i k e l y t h a t t h e r e w i l l b e g o o d
i n f o r m a t i o n i n t h e n e a r f u t u r e .

4
_ y. pjf-|n i -f i rant Poinfs .of Tmpnr tance tn , Man*gpmpn t

1 . D a t a f o r t h i s f i s h e r y m a n a g e m e n t u n i t a r e l i m i t e d b y s e v e r a li f a c t o r s.
1 . 1. T h e s t a t i s t i c s s y s t e m d o e s n o t d i f f e r e n t i a t e b e t w e e n
m i n i p u r s e s e i n e a n d l a r g e p u r s e s e i n e .!
1.2.
t h e p a y a n g a n d t h e
d i f f e r e n t i a t e b e t w e e n t h e l a r g e a n d s m a l l p a y a n g.

T h e s t a t i s t i c s s y s t e m d o e s n o t
o f f s h o r e p a y a n g.d i f f e r e n t i a t e b e t w e e n

I t d o e s n o tT
1 . 3. D a t a f r o m l i f t n e t s m a y b e i n c o m p l e t e l y r e p o r t e d.

2. T h e e x i s t i n g p u r s e s e i n e m e s h s i z e r e g u l a t i o n i s i g n o r e d.
T h i s i s p a r t l y d u e t o t h e f a c t t h a t a l a r g e r m e s h s i z e c a u s e s t h e
f i s h t o g e t s t u c k i n t h e n e t . I t i s u n l i k e l y t h a t m e s h s i z e
r e g u l a t i o n s w o u l d b e o f a n y u s e i n t h i s f i s h e r y.

;•!

T
3. d e v i c e s a r e a n i m p o r t a n t p a r t o f t h eF i s h
f i s h e r y. a t t r a c t i o nT -

4. L i g h t a t t r a c t i o n i s a n i m p o r t a n t p a r t o f t h e f i s h e r y.
5. C a t c h e s f r o m t h e m i n i p u r s e
o f f s h o r e p a y a n g a r e q u i t e s i m i l a r . a n d l a r g e p u r s e s e i n e a n ds e i n e

*

6 . T h e c a t c h e s f r o m l i f t n e t s a n d p a y a n g a r e q u i t e s i m i l a r ,
r e g u l a t i o n o f l i f t n e t s s h o u l d a l s o c o n s i d e r t h e p a y a n g f i s h e r y.A n y

7. I n s o m e c a s e s l a r g e n u m b e r s o f v e r y s m a l l f i s h a r e c a u g h t .
T h e f i s h e r y f o r "T e r i N a s i " i s a n e x a m p l e . T h e r e i s n o e v i d e n c e
t o s h o w t h a t t h e s e f i s h a r e j u s t s m a l l s p e c i e s. T h e y a r e
j u v e n i l e a n c h o v y ( S t o l e p h o r u s ) . T h e r e l a t i o n o f t h e f i s h e r y f o r
j u v e n i l e s t o t h e o v e r a l l m a n a g e m e n t o f t h e f i s h e r y i s n o t y e t
k n o w n .

jr*

F



* 1.

w
P E L A G I C: S E I N E A N D L I F T N E T F I S H E R Y
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o f J a v a

P a g e 4-1 1
R . D u d l e y 1 9 8 5i •

[3
'1

4 .7 RPr nmmP nda t i onS f Or t hP MA n a qPmP n t n f PP 1 aQ i r EJuS-h£nl£s

p
1 . S T A B A L I 2E F I S H E R Y . U n t i l b e t t e r d a t a c a n b e c o l l e c t e d a n d
a n a l y z e d i t w o u l d b e w i s e t o a t t e m p t t o s t a b a l i z e t h i s f i s h e r y a t
t h e c u r r e n t l e v e l o f f i s h i n g u n i t s.1
2. D E V E L O P T E C H N I Q U E S F O R L I M I T I N G T H E N U M B E R O F F I S H I N G U N I T S.
F u t u r e m a n a g e m e n t w i l l p r o b a b l y b e m o s t s u c c e s s f u l l y d o n e b y
l i m i t i n g t h e n u m b e r o f f i s h i n g u n i t s r a t h e r t h a n t h e g e a r
d e s i g n.

i

1 \

1 2 . 1. N E E D V I L L A G E S U P P O R T,
l a r g e s c a l e
l i m i t a t i o n a t t h e v i l l a g e l e v e l
t h e s u p p o r t o-f t h e f i s h e r m e n i f

W h i l e g e a r l i m i t a t i o n a t t h e
l e v e l c a n b e d o n e t h r o u g h e n f o r c e m e n t , g e a r

w i l l p r o b a b l y h a v e t o h a v e
i t i s t o b e s u c c e s s f u l .i

2 . 2. I N V E S T I G A T E L I C E N S I N G P O S S I B I L I T I E S. L i m i t a t i o n s l i k e
t h o s e m e n t i o n e d f o r t h e s h r i m p t r a m m e l n e t f i s h e r y s h o u l d b e
i n v e s t i g a t e d. F o r e x a m p l e , p e r h a p s o n l y p e o p l e w h o a l r e a d y
h a v e l i f t n e t s h o u l d b e a l l o w e d t o h a v e t h e m d u r i n g t h e n e x t
s e a s o n. T h e e x i s t i n g f i s h e r m e n t h e n h a v e a n i n t e r e s t i n
e n f o r c i n g t h e r e g u l a t i o n .
l i m i t i n g t h e f i s h e r y s h o u l d b e d i s c u s s e d n o w t o
t h e i r r a p i d i m p l e m e n t a t i o n w h e n n e e d e d.

n
fir

D i f f e r e n t p o s s i b i 1 i t i e s
a l 1 o w

f o r
f o r

fir

2 . 3.
( i f n e c e s s a r y) b y p e r m i t t i n g t h e m o n l y

L I F T N E T Z O N E S. I t m a y b e p o s s i b l e t o c o n t r o l l i f t n e t s
i n c e r t a i n a r e a s.

3. S U R P L U S P R O D U C T I O N M O D E L S O F L I M I T E D U S E. T h e d a t a r e q u i r e d
f o r t h e S c h a e f e r m o d e l i s e a s y t o c o l l e c t , b u t t h e d a t a a v a i l a b l e
h e r e i s o f l i m i t e d a c c u r a c y. A n y a p p l i c a t i o n o f t h e S c h a e f e r o r

i n c o r p o r a t e a o n e y e a r
A l l p r e v i o u s s u c h s t u d i e s s h o u l d b e r e c a l c u l a t e d u s i n g

B y u s i n g t h e o n e y e a r t i m e l a g
c o r r e l a t i o n s b e t w e e n c a t c h p e r u n i t e f f o r t a n d f i s h i n g e f f o r t c a n
b e a v o i d e d.

o t h e r s u r p l u s p r o d u c t i o n m o d e l s s h o u l d
t i m e l a g.
t h i s m e t h o d. a c c i d e n t a lJ

4. A N A L Y S I S U S I N G L E N G T H F R E Q U E N C Y
f i s h e r i e s I w o u l d r e c o m m e n d t h e u s e o f l e n g t h
o f e s t i m a t i n g p a r a m e t e r s f o r t h e d y n a m i c
y i e l d. T h e s e m e t h o d s c a n b e a p p l i e d
p r o b l e m a r i s e s w i t h o n e o f t h e s p e c i e s
m a n a g e m e n t a c t i o n ( f o r e x a m p l e a l i m i t a t i o n
p a r t i c u l a r t y p e o f f i s h i n g g e a r ) c a n b e r e c o m m e n d e d ,
b e t a k e n t o a s s u r e t h a t t h e l e n g t h f r e q u e n c y
r e p r e s e n t a t i v e o f a l l t h e f i s h i n t h e p o p u l a t i o n.

D A T A. F o r t h e p e l a g i c
f r e q u e n c y m e t h o d s

p o o l m o d e 1 s o f f i s h
t o s e l e c t e d s p e c i e s. I f a

t h e n a n a p p r o pr i at e
o f l i c e n s e s f o r a

C a r e m u s t
s a m p 1 e s a r e

i

5. N E E D B E T T E R D A T A ,
p r o d u c e m o s t o f J a v a' s f i s h

T h e p e l a g i c f i s h e r i e s
s u p p l y . o f n o r t h e r n J a v a

A s a c o n s e q u e n c e i t i si

m i

E

d
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necessary to collect better statistical data if we
this fishery to produce the optimum food supply.

are to manage

5.1. IMPROVE STATISTICAL DATA. Data for the various gear-
types needs to be kept separate and should be more carefully
recorded. Much of this can be accomplished by better
training of the statistical staff.
5.2. BETTER DATA ABOUT SPECIES COMPOSITION. If the length
frequency methods of analyzing the status of various species
is going to be used , then better data about the species
composition of the various gears needs to be collected at
regular intervals. Some of this data can be collected by
the fishery statistics system , but it w i l l need to be
supplemented by work at BPPL and BPPI.

i
i
i

i
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6u 1 1 a n d , J . 1 9 8 3.
m e t h o d s .
a g r i c u 1 t u r e .

F i s h s t o c k a s s e s s m e n t : a m a n u a l o f b a s i c
C o l u m e 1 i n t h e F A O/W i l e y s e r i e s o n f o o d a n d

J o h n W i l e y a n d S o n s. 2 2 3p .
S u b r o t o , I s o m H a d i .

k a p a l
M a r i n e F i s h e r i e s R e s e a r c h R e p o r t 2 :1 0 2-1 2 9.

1 9 7 5. P e r i k a n a n p e l a g i s d a n p e r k e m b a n g a n
p u r s e-s e i n e y a n g m e n d a r a t k a n h a s i l n y a d i T e g a l .m o t o r

T a m p u b o I o n , G o m a l . 1 9 8 2 . A n a l i s a p o t e n s i p e n a n g k a p a n s u m b e r
p e r i k a n a n d i p e r a i r a n p a n t a i u t a r a J a w a . 1 9 8 2 . U n p u b l i s h e d R e p o r t
f r o m E'a l a i P e n a n g k a p a n P e n g e m b a n g a n I k a n . S e m a r a n g , I n d o n e s i a .
1 6p + F i g u r e s a n d T a b l e s .

W i 1 1 o u g h b y , N . G . ,
s t u d i e s o n t h e b a g a n ( l i f t n e t ) f i s h e r i e s o f J e p a r a
O s e a n o l o g i d i I n d o n e s i a 1 7:1 3-2 4 .

Z a r o c h m a n a n d A . R o s y i d . 1 9 8 4 . P r e l i m i n a r y
C e n t r a l J a v a .5

Z a r o c h m a n , N . L e 1 e a , a n d N . G . W i l l o u g h b y . 1 9 8 2 . P e r i k a n a n
b a g a n t a n c a p 1 i -f t n e t d i s e k i t a r p e r a i r a n J o b o k u t o , J e p a r a.
S u m m e r F i e l d C o u r s e S t u d e n t R e p o r t - P r o y e k K e r j a s a m a U n i v e r s i t a s
D i p o n o g o r o/U n i v e r s i t a s N e w C a s t l e .
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EFFECT OF MOON PHASE ON
MINI PURSE SEINE CATCHES

SOLD AT THE TAWANG AUCTION
16 September to 5 November 1984
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1981 THROUGH 1984
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SPECIES COMPOSITION IN THE CATCHES OF FOUR TYPES
OF PELAGIC FISHING GEAR

NEAR SHORE PELAGIC GEAR
MINI PURSE SEINE PAYANG

c
c
r. PURSE

SEINE
MINI
PURSE PAYANG
SEINE

41.?/

OFFSHORE
PAYANG
33.0 /.
27.9
19.8

A Sardinel 1 a ( CLUPSA )
B Decapterus ( CARADE)
C Selar- ( CARASE)
D Rastre 1 1 i qer ( SC'OMRA )
E Stolephorus ( ENGRST)
F Tr ichiur idae ( TRIC)
G Scomberomorus ( SCOMSC)
H Dussumeria < CLUPDU)
I Squids ( LOLI )
J Other

41 .6 /
23.0
17.8
14.4

5.7
25.7 3.2/

47.5
19.4
15.4

5.9
3.2
4.9 3.2
3.9

1 4 . 7 1 3 . 43 . 2 1 1 . 3

OFFSHORE PELAGIC GEAR

PURSE SEINE OFFSHORE PAYANG

1

c
D
D
D

Figure 4.6r
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1985

A COMPARISON OF SPECIES COMPOSITIONIN THE CATCHES OF
BAGAN AND PAYANG

PAYANGBAGAN

Bagan Payang
4 7 . 5A S t o l e p h o r u s < ENGRST)

S a r d i n e 1 1 a ( CLUPSA )
Arribass- i s
L e i o g n a t h i d a e ( L E I O)
D u s s u m e r i a < CLUPDU>S q u i d s < L O L I )
T r i c h i u r i d a e < T R I C >Scomberomorus ( SCOMSC)
R a s t r e l l i q e r ( SCOMRA)
O t h e r

6 4 . 5B 4 . 3C ( CENTAM) 7 . 5D 4 . 4E 3 . 5 3 . 2F 5 . 4G 1 9 . 4
1 5 . 4
1 1 . 3

H
I 3.2J 1 0 . 4

F i g u r e 4 . 7
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F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o-f J a v a — R . D u d l e y3 1 9 8 5

T a b l e 4 . 1 . S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 1 4 2 m i n i p u r s e s e i n e

a l o n g t h e n o r t h c o a s t o -f J a v a b e t w e e n M a y a n d O c t o b e r 1 9 8 4 . T h e c a t c h -f r o m

a n a v e r a g e n e t w a s 2 9 3 . 6 k g .
- TT

. rr

A v e r a g e
C a t c h k g

T o t a l C a t c h W e i g h t P e r c e n t
997521
8 3 . 1 4 8

2 . 7 9 8
1 0 . 8 0 5
1 9 . 4 9 3
1 9 . 5 8 9

7 . 1 9 8
1 1 . 0 8 4

4 . 1 3 3
6 . 1 8 2
7 . 8 5 7
0 . 3 7 8
7 . 0 6 3
3 . 7 2 4
2 . 4 9 8
2 . 0 9 7
0 . 8 3 7
0 . 7 4 5
0 . 7 2 6
0 . 2 3 9
1 . 3 2 2
0 . 2 7 3
0 . 2 1 3
0 . 2 0 3
0 . 1 8 8
0 . 2 3 0
0 . 0 8 7
0 . 0 1 8
0 . 0 1 6
0 . 0 3 0
0 . 9 5 3

N u m b e rL e n g t h sP e r c e n tName o-f
F i s h G r o u pi_. -T o-fo-f

M a x N e t sM i nM e a n

1 1 31 1 . 0
11.0
1 5 . 0

1 9 . 0
2 2 . 0
1 6 . 0
1 8 . 0
1 5 . 0
7 0 . 0
7 0 . 0
2 5 . 0
2 3 . 0
1 8 . 0
3 5 . 0
2 1 . 0
2 2 . 0
2 7 . 0
1 8 . 0
1 2 . 0
1 7 . 0

3 3 . 8 9
2 8 . 3 2

0 . 9 5
3 . 6 8
6 . 6 4
6 . 6 7
2 . 4 5
3 . 7 7

1 4 . 9
1 6 . 6
1 5 . 8

4 1 .9 3
2 5 . 7 4

5 . 7 3
4 . 9 4
3 . 9 7
3 . 1 7
2 . 3 6
2 . 1 3
1 .9 8
1 .5 6
1 . 4 4
0 . 8 4
0 . 8 2
0 . 7 4
0 . 7 1
0 . 5 3
0 . 3 6
0 . 2 1
0 . 1 7
0 . 1 2
0 . 0 6
0 . 0 6
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 5
0 . 0 3
0 . 0 1

CLUPSA
SC0MRA
CARADE
C L U P D U
LOLI
T R I C
SCOMSC
CARAME
CARASE
CLUP
SPHY
CARASC
CLUPAN
FORM
CARASL
LEI 0
STROPA
ENGRST
SCOMEU
LACT
C H I P
CARA

97"1 5
411 5 . 1 9 . 0
4 51 3 . 3

4 8 . 6
4 3 . 1
1 5 . 5
1 9 . 2

1 2 . 0
1 5 . 0
2 0 . 0

4 0
3 1
1 99 . 0
1 61 5 . 01 . 4 1
2 97 . 02 .11

2 . 6 8
0 . 1 3
2 . 4 1
1 .2 7
0 . 8 5
0 . 7 1
0 . 2 9
0 . 2 5
0 . 2 5
0 .0 8
0 . 4 5
0 . 0 9
0 . 0 7
0 . 0 7
0 . 0 6
0 . 0 8
0 . 0 3
0 . 0 1
0 . 0 1
0 . 0 1
0 . 3 2

1 1 . 1
2 42 7 . 3

1 8 . 0
1 6 . 8
1 8 . 3
1 2 . 7

1 5 . 0
1 5 . 0 2

101 4 . 0
61 2 . 0

1 1 . 0 1 4
1 89 . 0 6 . 0
51 5 . 4 1 4 . 0

7 . 0 7 . 0 57 . 0
33 2 . 0

2 0 . 0
4 5 . 0
1 7 . 0
4 0 . 0
1 4 . 0

3 0 . 7
1 7 . 3
2 8 . 0
1 5 . 5
4 0 . 0
1 4 . 0

2 8 . 0
1 5 . 0
1 5 . 0
1 4 . 0
4 0 . 0
1 4 . 0

4
4
2
2R A Y
2ENGRTH
1I S T I
11 5 . 0

1 2 . 0
1 3 . 0
1 4 . 0
1 6 . 0
1 0 . 0

1 5 . 0
2 0 . 0
1 3 . 0
1 4 . 0
1 6 . 0
1 0 . 0

1 5 . 0
1 4 . 8

SCOMSL
S C I A
A R I I
M U L L
T H E R
OTHER

4
11 3 . 0
11 4 . 0< . 0 1
11 6 . 0< .0 1

1 31 0 . 00 . 2 1

0
0
G
D
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F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o-f J a v a — R . D u d l e y 1 9 8 5

T a b l e 4 . 2. S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 5 1 “ p a y a n g g e m p l o" a l o n g

t h e n o r t h c o a s t o-f J a v a b e t w e e n M a y a n d O c t o b e r 1 9 8 4 . T h e c a t c h -f r o m a n

a v e r a g e n e t w a s 1 2 3 . 7 1 k g. T h e " p a y a n g g e m p l o " a r e p e l a g i c s e i n e n e t s w i t h

l a r g e m e s h ( u p t o 3 5 c m) i n t h e w i n g s a n d s m a l l m e s h ( a s s m a l l a s 2 m m) i n

t h e b a g.

A v e r a g e
C a t c h k g

T o t a l C a t c h W e i g h t P e r c e n t

L e n g t h s

M e a n M i n M a x N e t s

N u m b e rName o-f
F i s h G r o u p

P e r c e n t
o -fo -f

3 . 0 8 . 0 4 24 7 . 5 3
1 9 . 3 7
1 5 . 3 6

3 . 2 0
3 . 1 6
2 . 8 0

4 7 . 7 5 6
1 7 . 8 0 4
2 2 . 4 9 1

5 . 6 2 2
3 . 8 3 5
7 . 2 2 8
2 . 3 4 4
4 . 1 6 6
2 . 8 3 3
1 . 6 8 9
2 . 6 6 2
0 . 9 3 0
0 . 5 8 5
0 . 3 5 1
0 . 8 9 3
0 . 6 5 8
0 . 2 4 8
0 . 3 0 3
0 . 2 4 3
0 . 0 7 8
0 . 1 1 8
0 . 1 4 6
0 . 7 2 5

3 8 . 6 0
1 4 . 3 9
1 8 . 1 8

4 . 5 4
3 . 1 0
5 . 8 4
1.9 0
3 . 3 7
2 . 2 9
1.3 6
2 . 1 5
0 . 7 5
0 . 4 7
0 . 2 8
0 . 7 2
0 . 5 3
0 . 2 0
0 . 2 5
0 . 2 0
0 . 0 6
0 . 1 0
0 . 1 2
0 . 5 9

5 . 8ENGRST
T R I C
SCOMSC
CLUPDU
SCOMRA
LEI0
CARAME
FORM
STROPA
CARASL
CLUP
ENGRTH
MYS I
A R I I
CARA
S C I A
NEMI
CHIR
CARASE
LACT
CENTAM
THER
OTHER

7 0 . 0
8 0 . 0
1 5 . 0
1 7 . 0
1 2 . 0
1 9 . 0
3 5 . 0
2 5 . 0

1 35 8 . 1
4 9 . 6

4 0 . 0
3 5 . 0 1 5

9 . 9 4 . 0 1 6
1 1.9 9 . 0 7

1 87 . 0 4 . 0
81 1 6 . 1 1 5 . 0

2 4 . 0
1 5 . 0

1 . 8 1
32 9 . 7

1 8 . 9
1.7 4
0 . 8 7
0 . 8 6
0 . 7 8
0 . 6 3
0 . 4 8
0 . 3 6
0 . 2 7
0 . 1 7
0 . 0 9
0 . 0 8
0 . 0 8
0 . 0 6
0 . 0 6
0 . 0 5
0 . 1 8

8
57 . 5 6 . 0 8 . 0

9 . 1 6 . 0 1 4 . 0
1 5 . 0

12
411 .0 9 . 0

1 .0 21.5 2.0
3 0 . 0 3 0 . 0

4 6 . 0
2 5 . 0
2 0 . 0
3 5 . 0
2 0 . 0
1 5 . 0

13 0 . 0
2 1 . 8
1 6 . 3
1 6 . 7
3 5 . 0
2 0 . 0
1 4 . 5

61 2 . 0
8 . 0 4

312 .0
3 5 . 0
2 0 . 0
1 4 . 0

1
1
2

6 . 0 6 . 0 16 . 0
5 4 . 01 4 . 0 11 4 . 0

5

0
!
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_
R. D g d.e, 1 9 8 5

T a b l e 4 . 3. S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 7 -f i x e d l i -f t n e t s < “ b a g a n
t a n c a p " ) -f r o m t h e n o r t h c o a s t o-f C e n t r a l J a v a i n M a y a n d J u n e 1 9 8 4. T h e
c a t c h -f r o m a n a v e r a g e n e t w a s 3 3 . 4 k g.

A v e r a g e
C a t c h "k g L e n g t h s

T o t a l C a t c h W e i g h t P e r c e n t M e a n M i n M a x N e t s

N u m b e rN a m e o -f
F i s h G r o u p

P e r c e n t
o fof

5 . 4 4 . 0 7 . 0 5
9 . 0 6 . 0 1 2 . 0 4
9 . 0 7 . 0 1 2 . 0 3

3 1 . 0 3 0 . 0 3 2 . 0 2
1 1 . 0 1 1 . 0 1 1 . 0 1
1 2 . 0 1 2 . 0 1 2 . 0 1
9 . 5 7 . 0 1 2 . 0 2

2 3 . 0 1 9
4 . 1 2 8

<6 8 . 9 2
12 .3<6

2 . 5 0
5 . 8 7
0 . 5 3
1.8 2
4.<6 2
1.8 5
1.5 3

ENGRST
L O L I
CLUPDU
T R I C
L E I 0
CLUP
CARAME
CLUPSA
OTHER

7 8 . 1 3
7.2<6
4 . 0 <6
3 . 2 0
0 . 8 5
0 . 2 1
1 . 0 7
2 . 5<6
2 . 6 5

.8 3 5
1 .9 6 0.1 7 7.6 0 8
1 . 5 4 3.6 1 7 1

2.5 1 1
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Table 4.4 . Summary of catch data for major pelaqic fishing gear .
See text for method of calculation . Data for purse seine
from Tarapubolon ( 1982) .

•l
Estimated

Catch per Day (kg) Number
Estimated

Number Estimated Catch ( tons)
ofof

Mean Adjusted a Days Low High OfficialFishing Gear Units

240000 b 51840 57844 cPurse Seine 450 480

294 200 144-180 10080 18522 none dMini Purse Seine

Payang
Bagan

350

380-240 9000 14760 8309500 123 100
71 305-181 4987 17195 30971900 50 25

a. See text for reasons for adjustment .
b. Total number of days for all units.
c . This figure includes both mini and regular purse seine .
d. There are no separate statistics for mini purse seine .

i
Table 4.5. Overall relative -fishing power < RFP) on a per day

basis and on a yearly basis. 'Values used for total catch
were intermediate values taken from the previous table .

Catch
per Unit RFP
per Year (Year )
(Tons)

Catch
RFPper

DayGear (Day)
(kg)

115.20 1.000Purse Seine 480 1.000

34.29 0.297Mini Purse Seine 200
Payang
Bagan

0.417
100 0.208 22.00 0.191
25 0.052 5.2d 0.04d
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1 Relative fishing power for four pelagic fishing gear types
and four species groups which showed significant overlap
between two or more gear types.

Table 4.6 .

Mini
Purse Purse
Seine Seine Payang Bagan1

Yearly Catch per Unit ( tons) 115.20
Sardinella *Percent

Catch ( tons)

34.2? 22.00 5.26

41 .(50 41.90
47.92 14.37

RFP 1.00 0.30

1 Decapterus
Percent
Catch ( tons)

23.00 5.70
2(5.50 1.95

RFP 1.00 0.07

1 Rastrelliqer
Percent "

Catch ( tons)
14.40 25.70 3.20 3.20
1(5.5? 0.708.81 0.17

RFP 1.00 0.53 0.04 0.01

j Stolephorus
Percent
Catch ( tons)

47.50 64.50
10.45 3.39

RFP 1.00 0.32

* There is some evidence which suggests that different
species of Sardinella are found’in the purse seine and
mini purse seine because of the differences in the
fishing ground.
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C h a p t e r 5

S H R I M P T R A M M E L N E T F I S H E R Y

T h e e x t e n s i v e t r a m m e l n e t -f i s h e r y -f o r s h r i m p
n e w e s t d e v e l o p m e n t s i n I n d o n e s i a n f i s h e r i e s,
o n t r a w l i n g, w h i c h w a s i m p o s e d i n O c t o b e r o f
s h a r p i n c r e a s e i n t h e n u m b e r s
t r a m m e l n e t b e c a m e
a l t e r n a t i v e , a n d b y 1 9 8 2 t h e
t r a m m e l n e t s f o r t h e n o r t h c o a s t o f C e n t r a l
t h e w h o l e n o r t h c o a s t ,
t h e d e s i r e f o r I n d o n e s i a t o i n c r e a s e
i n c r e a s e d a t t e n t i o n o n t h e
a n d b e n e f i t s o f t h e t r a m m e l n e t s v e r s u s a r e t u r n t o t r a w l i n g m u s t
b e c o n s i d e r e d a s a p a r t o f t h i s m a n a g e m e n t p l a n .

i s o n e o f t h e
F o l 1 o w i n g t h e b a n

1 9 8 0 , t h e r e w a s a
o f a l t e r n a t e s h r i m p g e a r . T h e

t h e m o s t s u c c e s s f u l a n d m o s t p o p u l a r-
o f f i c i a l s t a t i s t i c s l i s t e d 6,5 0 0

J a v a a n d 1 4,8 0 0 f o r
T h e h i g h v a l u e o f s h r i m p c o m b i n e d w i t h

e x p o r t e a r n i n g s h a s t u r n e d
s h r i m p f i s h e r y . T h e r e l a t i v e c o s t s

J

A l t h o u g h c a t c h e s o f s h r i m p d e c r e a s e d s u b s t a n t i a l l y f o l l o w i n g
t h e t r a w l b a n , s h r i m p c a t c h e s i n n o r t h e r n J a v a h a v e
a p p a r e n t l y i n c r e a s e d t o n e a r o r a b o v e p r e t r a w l b a n l e v e l s
< F i g u r e 5 . 1) .

no w

W h i l e t h i s f i s h e r y m a n a g e m e n t u n i t i s c o n c e r n e d p r i m a r i l y w i t h
t h e m a n a g e m e n t o f t h e i n s h o r e s h r i m p f i s h e r y, i t m u s t a l s o
c o n s i d e r t h e e f f e c t o f t h i s f i s h e r y o n o t h e r f i s h e s a n d
f i s h e r i e s. O n l y a b o u t 3 0 p e r c e n t o f t h e c a t c h i s s h r i m p. A l s o
t h e r e a r e some o t h e r t y p e s o f f i s h i n g gear w h i c h c a t c h s h r i m p a n d
t h e s e n e e d t o b e i n c l u d e d a s w e l l .

HA t H r n1 1 p r t i nn5L._L— tie±hJOI±S_£J±

D a t a c o n c e r n i n g s h r i m p f i s h i n g g e a r a n d c a t c h w e r e c o l l e c t e d a t
s e v e r a l v i l l a g e s a l o n g t h e n o r t h e r n c o a s t o f C e n t r a l J a v a. A t
m o s t l o c a t i o n s m u c h o f t h e f i s h f r o m t h e s e t y p e s o f gear i s n o t
l a n d e d a t t h e a u c t i o n. T h e r e f o r e w e c o l l e c t e d t h e d a t a d i r e c t l y
f r o m e a c h b o a t a s i t l a n d e d. O f t e n t h i s m e n t g e t t i n g t h e f i n f i s h
d a t a f r o m t h e b o a t a n d t h e s h r i m p d a t a ( f o r t h e same b o a t s) a t
t h e a u c t i o n p l a c e . F o r e a c h d a i l y t r i p i n f o r m a t i o n a b o u t t h e
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s i z e o f t h e b o a t
s e t t i n g s w a s a l s o r e c o r d e d . a n d n u m b e r o f n e t s , a n d t h e n u m b e r o fs i z e!

D a t a w a s a l s o o b t a i n e d f r o m a u c t i o n p l a c e b o o k s a t t h e U i 1 1 a g e s
o f W e d u n g i n t h e D e m a k d i s t r i c t , t h e v i l l a g e o f T a w a n g i n t h e
K e n d a l d i s t r i c t , a n d t h e v i l l a g e o f T a n j u n g S a r i i n t h e P e m a l a n g
D i s t r i c t . D a t a f r o m t h e a u c t i o n p l a c e s , w i t h f e w e x c e p t i o n s ,
i n c l u d e s o n l y t h e s h r i m p c a t c h e s , b e c a u s e m u c h o f t h e f i s h f r o m
t h e t r a m m e l n e t s i s s o l d o u t s i d e t h e a u c t i o n p l a c e . A l s o
s o m e c a s e s , s m a l 1 s h r i m p c a t c h e s f r o m s e v e r a l b o a t s m a y b e
c o m b i n e d f o r s a l e a t t h e a u c t i o n .
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1 T h e d o m i n a n t f i s h i n g g e a r f o r s h r i m p i s t h e t r a m m e l n e t . T h e s e
a r e c o m p o s e d o f 8 t o 2 0 p i e c e s o f 2 5 m e t e r n e t w i t h a t y p i c a l
b o a t h a v i n g a n e t c o m p o s e d o f 1 2 t o 1 3 ( a v e r a g e 1 2 . 6 ) p i e c e s .
T h e n e t s a r e b e t w e e n 1 . 5 a n d 3 m e t e r s d e e p . T h e n e t s t y p i c a l l y
h a v e a n i n n e r m e s h p a n e l o f 4 . 4 c m < 1 . 7 5 i n c h ) m e s h a n d o u t e r-
p a n e l s o f 1 0 t o 2 0 c m m e s h . T h e s e m e s h s i z e s v a r y q u i t e a b i t .
I n s o m e c a s e s i n n e r m e s h e s a r e a s s m a l l a s 2 . 5 c m . W h i l e t h e
v a s t m a j o r i t y o f t h e s h r i m p t r a m m e l n e t s a r e m a d e f r o m
m u 1 t i f i 1 a m e n t n y l o n , s o m e a r e m a d e f r o m v e r y f i n e m o n o f i l a m e n t .

T h e t r a m m e l n e t s a r e f i s h e d i n a n a c t i v e m a n n e r b y s e t t i n g t h e
n e t o n t h e b o t t o m a n d p u l l i n g i t i n l i k e a s e i n e ,
t h e f i s h e r m e n

i
A c c o r d i n g t o

e a c h s e t t i n g m a y t a k e 2 0 t o 4 0 m i n u t e s. F r o m o u r
d a t a w e f o u n d t h a t a n a v e r a g e o f 5 . 2 s e t t i n g s a r e m a d e p e r d a y .

T h e r e a r e s e v e r a l s i m i l a r t y p e s o f g e a r u s e d t o c a t c h s h r i m p a s
w e l l . T h e m o s t o f t e n m e n t i o n e d o f t h e s e i s t h e “ k l i t i k "
w h i c h i s a f i n e m e s h , f i n e t w i n e
g i l l n e t . T h e s e n e t s d o n o t s e e m
a n d a r e n o t a s e f f e c t i v e i n c a t c h i n g s h r i m p .

n e t
l o s e l y h u n g , m o n o f i l a m e n t

t o b e c o m m o n a s t h e t r a m m e l n e t
!»

5 . 2 . 1 N u m b e r o f N e t s

I n some a r e a s t h e t r a m m e l n e t i s c a l l e d " k l i t i k ” a n d i n o t h e r-
a r e a s a l l t r a m m e l n e t s a n d " k l i t i k " a r e r e c o r d e d a s g i l l n e t s .
T h e r e s u l t i s t h a t t h e o f f i c i a l s t a t i s t i c s d o n o t g i v e a n
a c c u r a t e e s t i m a t e o f t h e n u m b e r o f s h r i m p n e t s . A l s o , b e c a u s e
t h i s i s a n e x p a n d i n g f i s h e r y , t h e s t a t i s t i c s f r o m a f e w y e a r s a g o
a r e i n s u f f i c i e n t f o r a n a c c u r a t e a s s e s s m e n t o f t h e c u r r e n t n u m b e r
o f s h r i m p n e t s . T h e most r e c e n t ( 1 9 8 2 ) o f f i c i a l e s t i m a t e f o r
C e n t r a l J a v a i s 6500 t r a m m e l n e t s w h i l e t h e v a l u e g i v e n f o r t h e
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5 . 3. 1 T o t a l C a t c h a n d S h r i m p C a t c h D a t a

O f f i c i a l s t a t i s t i c s l i s t t h e c a t c h f r o m s h r i m p n e t s f o r n o r t h e r n
C e n t r a l J a v a a s a l m o s t 2 1 0 0 0 t o n s f o r 1 9 8 2. T h i s a m o u n t s t o a
p r o d u c t i o n p e r u n i t o f 3 . 3 t o n s p e r y e a r ( T a b l e 1 . 2) . I f w e
a s s u m e 2 0 t r i p s p e r m o n t h t h e n t h i s w o u l d i m p l y a c a t c h p e r t r i p
o f 1 3 k g. C e n t r a l J a v a s t a t i s t i c s f o r 1 9 8 2 l i s t 1 9 k g p e r t r i p.
B o t h t h e s e v a l u e s a r e t o o h i g h , c o m p a r e d t o o u r d a t a , e v e n i f a l l
t h e f i s h a s w e l l a s t h e s h r i m p w e r e i n c l u d e d i n t h e d a t a.

* . I!

D a t a w h i c h w e c o l l e c t e d r e v e a l e d a a v e r a g e c a t c h p e r t r i p o f
8 . 5 k g o f w h i c h a n d a v e r a g e o f 3 0 p e r c e n t o r 2 . 5 5 k g w a s s h r i m p
( T a b l e 5 . 1 a n d F i g u r e s 5 . 2 a n d 5 . 3) . H o w e v e r , o u r d a t a m a y
u n d e r e s t i m a t e t h e s h r i m p c a t c h s l i g h t l y b e c a u s e o u r s a m p l i n g w a s
o n l y f r o m M a y t h r o u g h N o v e m b e r .

* >

F o r t h i s t y p e o f g e a r u s u a l l y o n l y s h r i m p c a t c h e s a r e r e c o r d e d
a t t h e t h e a u c t i o n p l a c e s. A l s o , i t i s c o m m o n f o r s m a l l c a t c h e s
t o b e c o m b i n e d o u t s i d e t h e a u c t i o n a n d l a t e r r e s o l d a t a u c t i o n.
A s a c o n s e q u e n c e t h e c a t c h p e r t r i p c a l c u l a t e d f r o m t h e a u c t i o n
d a t a i s f o r s h r i m p o n l y a n d i s u s u a l l y o v e r e s t i m a t e d. C a t c h e s
r e c o r d e d a t t h e T a n j u n g S a r i a u c t i o n f o r 1 9 8 1 t h r o u g h 1 9 8 4 g i v e a
s h r i m p c a t c h p e r t r i p o f 4 . 9 k g. T h e s e a s o n a l t r e n d i n t o t a l
l a n d i n g s a n d c a t c h p e r t r i p a t T a n j u n g S a r i a r e g i v e n i n F i g u r e s
5 . 4 a n d 5 . 5. T h e s e a s o n o f t h e b e s t c a t c h e s i s f r o m O c t o b e r-
t h r o u g h J a n u a r y .

!

A r e a s o n a b l e w a y t o e s t i m a t e t o t a l c a t c h w o u l d b e t o a s s u m e a
c a t c h o f s h r i m p p e r t r i p o f 2 . 5 k g d u r i n g M a r c h t h r o u g h S e p t e m b e r
a n d a h i g h e r c a t c h p e r t r i p o f 4 k g f o r O c t o b e r t h r o u g h F e b r u a r y.
I f w e a s s u m e a v a l u e o f 2 0 t r i p s p e r m o n t h a n d b e t w e e n 6 0 0 0 a n d
8 0 0 0 u n i t s f i s h i n g, w e g e t a n c a t c h e s t i m a t e o f 4 5 0 0 t o 6 0 0 0 t o n s

T h i s i s h i g h e r t h a n t h e
T h e t o t a l c a t c h i n c l u d i n g f i s h ( u s i n g t h e 8 . 5

k g p e r t r i p f i g u r e ) i s b e t w e e n 1 2 2 0 0 a n d 1 6 3 0 0 t o n s.
o f s h r i m p f r o m s h r i m p t r a m m e l n e t s,
o f f i c i a l v a l u e s.

5 . 3.2 S p e c i e s C o m p o s i t i o n

I n g e n e r a l t h e a u c t i o n p l a c e s r e c o r d o n l y t h e s h r i m p l a n d i n g s
s i n c e t h e f i s h c a u g h t i n t h e s h r i m p g e a r i s u s u a l l y s o l d o u t s i d e



S H R I M P T R A M M E L N E T F I S H E R Y
F i s h e r y M a n a g e m e n t t o r t h e N o r t h C o a s t o f J a v a

P a g e 5-4
R. D u d l e y

”

1 9 8 5

t h e a u c t i o n -
d a t a a v a i l a b l e f r o m t h e a u c t i o n p l a c e s ,
c o l l e c t e d s p e c i e s c o m p o s i t i o n d a t a
A l t h o u g h t h e y w e r e u n a b l e t o r e l i a b l y d i s t i n g u i s h b e t w e e n P e n a e u s
i n d i c u s a n d P. m e r q u i e n s i s , t h e d a t a c o l l e c t e d g a v e a g o o d
e s t i m a t e o f t h e r e l a t i v e c o m p o s i t i o n o f s h r i m p a n d -f i s h e s i n t h e
n e t s.

A s a c o n s e q u e n c e t h e r e i s n o s p e c i e s c o m p o s i t i o n
T h e B F'P I f i e l d s t a f f

f r o m 2 1 5 t r a m m e l n e t s .t
l
l T h e m o s t c o m m o n f i s h g r o u p s w e r e t h e L e i o g n a t h i d a e < 2 9 . 5%) a n d

S c i a e n i d a e < 1 7 . 9%) . S h r i m p m a d e u p 3 0 . 2 p e r c e n t o f t h e c a t c h .
T h e r e m a i n i n g 2 2 . 4 p e r c e n t w a s c o m p o s e d o f o v e r 2 2 f a m i l i e s o f
f i s h a n d i n v e r t e b r a t e s, b u t n o n e o f t h e m c o n t r i b u t e d m o r e t h a n 2
p e r c e n t o f t h e o v e r a l l c a t c h. O f c o u r s e i n a s i n g l e n e t s o m e o f
t h e l e s s c o m m o n g r o u p s a r e a b u n d a n t < T a b l e 5 . 1) .

rr.
c j\P e n a e u s m o n o d o n w e r e n o t v e r y c o m m o n i n t h e n e t s w e e x a m i n e d.

L a r g e , l i v e P. m o n o d o n h a v e a v e r y g o o d m a r k e t a s b r o o d s t o c k f o r
s h r i m p h a t c h e r i e s.

H
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S e v e r a l p r o j e c t s h a v e b e e n c a r r i e d o u t t o a s s e s s t h e d e m e r s a l
f i s h s t o c k s o f J a v a's n o r t h c o a s t . T h e s e s t u d i e s h a v e i n c l u d e d
b o t h t h e u s e o f s u r p l u s p r o d u c t i o n m o d e l s, a n d t h e u s e o f t h e
s w e p t a r e a m e t h o d e m p l o y i n g r e s e a r c h t r a w l e r s.
D w i p o n g g o < 1 9 7 8) a n d S u j a s t a n i < 1 9 7 3)
f i s h e r y w a s o v e r e x p l o i t e d b y t h e t r a w l e r f l e e t .
< 1 9 8 2) r e p o r t e d t h a t t h e o v e r e x p l o i t e d a r e a w a s m o r e r e s t r i c t e d
a n d w a s l i m i t e d t o t h e n o r t h c o a s t o f c e n t r a l J a v a a n d p a r t o f

a g r e e d h o w e v e r t h a t t h e c e n t r a l p a r t o f
a t t h a t t i m e , o v e r e x p l o i t e d b o t h f o r f i s h

M a r t o s u b r o t o < 1 9 8 2) r e p o r t e d a M S Y f o r t h i s a r e a a t
d e m e r s a l r e s o u r c e s a n d 3,2 0 0 t o n s

S t u d i e s o f
i n d i c a t e d t h a t t h e d e m e r s a l

R

M a r t o s u b r o t o
!

E a s t J a v a. A l l s t u d i e s
t h e n o r t h c o a s t w a s
a n d s h r i m p .
5 0 t o 5 1 t h o u s a n d t o n s f o r a1 1
f o r s h r i m p .

5

A l t h o u g h t h e d a t a i s l i m i t e d, M a r t o s u b r o t o a n d B a d r u d i n < 1 9 8 2)
r e p o r t e d t h a t t h e t r a w l b a n h a s r e s u l t e d i n a n i n c r e a s e d c a t c h
r a t e s o f r e s e a r c h t r a w l e r s.

5...5 .. Re 1 a t* i u P Rpnp -f i fc, n-f TrammP 1 Nfi.i.S_L!e.C:SU.S«
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T h e t r a m m e l n e t f i s h e r y d e v e l o p e d a c o n s e q u e n c e o f t h e t r a w la s
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b a n w h i c h w a s -f i r s t f u l l y i n s t i t u t e d
t r a w l i n g r e s u l t e d -f r o m c o n -f l i c t s b e t w e e n
m o r e t r a d i t i o n a l s m a l l s c a l e f i s h e r m e n ,
w i t h i n t h e s h r i m p g e a r-
a s s e s s m e n t o f t h e r e l a t i v e c o s t s a n d b e n e f i t s o f
c o n t i n u e d p r o h i b i t i o n .

i n l a t e 1 9 8 0 . T h e b a n o n
t r a w l e r s a n d t h e

a c t i o n s
t h e
A n y m a n a g e m e n t

f i s h e r y m a n a g e m e n t u n i t s h o u l d i n c l u d e
t r a w l i n g o r

a

an
i t s
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5 . 5.1 R e l a t i v e C a t c h R a t e s\

*Tr

S u r p r i s i n g l y t h e r e i s r e l a t i v e l y l i t t l e i n f o r m a t i o n a b o u t
s p e c i e s c o m p o s i t i o n o f t h e t r a w l f i s h e r y. A l t h o u g h t h e r e i s
a b u n d a n c e o f i n f o r m a t i o n a b o u t t h e s p e c i e s c o m p o s i t i o n
r e s e a r c h t r a w l e r s , b e c a u s e o f t h e l a r g e m e s h s i z e s u s e d
c a t c h e s a r e n o t r e p r e s e n t a t i v e o f t h o s e f r o m s h r i m p t r a w l e r s.

t h e
a n
o f

t h e5

D a t a f o r 1 9 8 0 g i v e s t h e t r a w l c a t c h a s 1 7,0 2 1 t o n s a n d t h e
t o t a l s h r i m p c a t c h f o r t h e s a m e y e a r i s 3 2 8 3 t o n s. I f w e a s s u m e
t h a t a b o u t 8 0 p e r c e n t o f t h e s h r i m p c a t c h w a s f r o m t r a w l s, t h e n
t h e p e r c e n t c o m p o s i t i o n o f t h e t r a w l c a t c h w o u l d h a v e b e e n 1 5 . 4
p e r c e n t s h r i m p . H o w i e v e r
1 9 7 7 s h o w e d t h a t a b o u t 5 . 4 p e r c e n t o f
a n d S u d r a d j a t 1 9 7 8 ) . I f w e a s s u m e t h a t t h e p e r c e n t o f s h r i m p i n
t h e f o r m e r n o r t h c o a s t t r a w i l e r s w a s b e t w e e n 5 a n d 1 5 p e r c e n t t h e n
w e c a n c a l c u l a t e t h e r e l a t i v e e f f e c t o f t h e t w o t y p e s o f f i s h i n g
g e a r ( T a b l e 5 . 2) .

f r o m S e m a r a n g b a s e d t r a w l e r s f o r
t h e c a t c h w a s s h r i m p ( B e c k

d a t a?

!

I n g e n e r a l t h e s h r i m p f r o m t h e n e t s w e e x a m i n e d w e r e r e l a t i v e l y
l a r g e (m e a n o f 3 8 p e r k g) . W h i l e t h e r e i s n o r e d i l y a v a i l a b l e
c o m p a r a t i v e s t u d y w i t h t r a w l c a t c h e s h e r e, i t i s l i k e l y t h a t t h i s
s i z e i s l a r g e r t h a n t h a t c a u g h t b y t h e t r a w l e r s. I t i s a l s o t r u e
t h a t s o m e d e e p e r w j a t e r s h r i m p s c a u g h t b y t h e t r a w l e r s a r e n o t n o w
c a u g h t b y t h e t r a m m e l n e t s. T h i s i s t h e c a s e w i t h t h e C i l a c a p
s h r i m p f i s h e r y o n t h e s o u t h c o a s t o f J a v a (N a a m i n a n d
M a r t o s u b r o t o 1 9 8 4) .

U s i n g t h e s e v e r y r o u g h f i g u r e s w e s e e t h a t a t r a w l e r w i l l c a t c h
t h e t h e s a m e c a t c h a s 2 4 t o 3 4 t r a m m e l n e t b o a t s i f t h e t o t a l
c a t c h i s u s e d a s t h e b a s i s o f c a l c u l a t i o n . S i n c e t h e t r a m m e l
n e t s c a t c h a 1 a r g e r p r o p o r t i o n o f s h r i m p t h e r e s u l t i f o n l y t h e
s h r i m p c a t c h i s u s e d a s t h e b a s i s o f c a l c u l a t i o n i s q u i t e
d i f f e r e n t . I n t h a t c a s e a t r a w l e r w o u l d c a t c h t h e s a m e a m o u n t o f
s h r i m p a s 3 . 6 t o 1 4 t r a m m e l n e t b o a t s.

I t i s a l s o n e c e s s a r y t o p o i n t o u t t h a t t h e t r a w l e r s c a u g h t s o m e
f i s h w h i c h a r e n o t c a u g h t b y t h e t r a m m e l n e t s a n d p e r h a p s a r e n o t
c a u g h t i n l a r g e n u m b e r s b y o t h e r g e a r e i t h e r ,
p o i n t e d o u t t h a t t h e t o t a l l a n d i n g s o f c e r t a i n
h a v e d e c r e a s e d c o n s i d e r a b l y s i n c e t h e t r a w l b a n .

B w i i p o n g g o ( 19 8 4 )

d e m e r s a l s p e c i e s-vT

i i
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I n
5 . 5.2 E f f e c t o n E m p l o y m e n t

a b o v e a s s u m p t i o n s a r e r e a s o n a b l e t h e n t h e e f f e c t o f t h e
d i f f e r e n t t y p e s o f s h r i m p g e a r o n e m p l o y m e n t c a n

T h e t r a w l e r s e m p l o y e d a b o u t 1 0 ( 7 t o 1 2) p e r s o n s a n d
n e t b o a t s 3. F r o m t h e p o i n t o f v i e w o f t h e t o t a l

a r e t h e e q u i v a l e n t o f 7 2 t o
I f w e c o n s i d e r o n l y s h r i m p t h e n

T h e 1 0 w o r k e r s o n t h e t r a w l e r a r e e q u a l
t o b e t w e e n 1 0 . 6 a n d 4 2 p e o p l e f i s h i n g t r a m m e l n e t s.

I f t h e
t w o
e s t i m a t e d.
t h e t r a m m e l
c a t c h t h e 1 0 p e o p l e o n e a c h t r a w l e r
1 0 2 p e o p l e f i s h i n g t r a m m e l n e t s,
t h e d i f f e r e n c e i s l e s s.

b e

W e w o u l d t h u s c o n c l u d e t h a t t h e t r a w l b a n h a s i n c r e a s e d
e m p l o y m e n t f o r f i s h e r m e n. A n a d d i t i o n a l f a c t o r i s t h a t m a n y o f
t h e e x - t r a w l e r s w e r e c o n v e r t e d t o p u r s e s e i n e r s w h i c h e m p l o y
s u b s t a t i a l l y m o r e c r e w ( u p t o 3 0 ) . T h e p u r s e s e i n e r s u s u a l l y f i s h
f a r t h e r f r o m s h o r e a n d t h u s d o n o t c o n f l i c t d i r e c t l y w i t h t h e
s m a l 1 s c a l e f i s h e r m e n . A d d i t i o n a l f i s h e r m e n w e r e a b s o r b e d i n t o
t h e f i s h e r y b y t h e t r a m m e l n e t b o a t s a n d b y t h e i n c r e a s e d n u m b e r s
o f o f f s h o r e p u r s e s e i n e .

-*

5 . 5.3 O t h e r E c o n o m i c a n d S o c i a l F a c t o r s

A n o t h e r f a c t o r w h i c h m a y b e i m p o r t a n t i n t h e m a n a g e m e n t o f t h e
s h r i m p f i s h e r y i s t h e q u e s t i o n o f w h o i s m a k i n g t h e p r o f i t ,
o n e o f t h e g o a l s o f t h e D i r e c t o r a t e G e n e r a l o f F i s h e r i e s i s t o
i n c r e a s e t h e e c o n o m i c s t a t u s o f t h e f i s h i n g c o m m u n i t i e s t h e n t h i s
q u e s t i o n m u s t b e c o n s i d e r e d.

I fu
c .1

P r e v i o u s l y t h e t r a w l e r s l a n d e d t h e i r c a t c h a t m a j o r l a n d i n g
p l a c e s a n d t h e s h r i m p b u y e r s c o n g r e g a t e d t h e r e . N o w t h e
s i t u a t i o n i s q u i t e d i f f e r e n t . T h e b u y e r s a r e f o r c e d t o g o t o t h e
s m a l l l a n d i n g p l a c e s t o f i n d s h r i m p , a n d m a n y o f t h e s e s m a l l
v i l l a g e s a r e b e c o m i n g s h r i m p p r o d u c t i o n c e n t e r s. E v e n t h o u g h a
t r a m m e l n e t b o a t m a y c a t c h o n l y 2 o r 3 k g o f s h r i m p p e r d a y t h i s

m e a n s a s a l e o f a t l e a s t R p 4 0 0 0 t o R p 8 0 0 0 ( a b o u t U S$4 . 0 0 t o
8 . 0 0 ) . T h e l a r g e r c a t c h e s d u r i n g t h e p e a k s e a s o n c a n b r i n g a
s i n g l e b o a t o v e r R p 1 0 0 ,0 0 0 f o r a g o o d d a y s c a t c h . I n a s o c i e t y
w h e r e R p 7 0 0 t o R p l O O O i s a t y p i c a l d a i l y w a g e t h e i n f l u x o f t h e
s h r i m p t r a d e t o a v i l l a g e m u s t h a v e a s u b s t a n t i a l i m p a c t . S h r i m p
f i s h i n g c e r t a i n l y b r i n g s i n m o r e i n c o m e t h a n o t h e r f o r m s o f
f i s h i n g, a n d t h e c a p i t a l o u t l a y i s u s u a l l y l e s s . T h e t r a w l b a n
h a s u n d o u b t e d l y i n c r e a s e d t h e e c o n o m i c w e l l b e i n g o f t h e s m a l l
s c a l e f i s h e r m a n .

!
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5 . 5.4 C o m m e n t s A b o u t t h e B y-C a t c h E x c l u d e r D e v i c e

W i t h t h e a b o v e c o m m e n t s i n m i n d w e c a n a s s e s s t h e p o t e n t i a l o f
u s i n g t r a w l e r s e q u i p e d w i t h a b y-c a t c h e x c l u d e r d e v i c e . T h e
p u r p o s e o f s u c h a d e v i c e i s t o a l l o w t h e t r a w l e r t o c a t c h s h r i m p
w h i l e p e r m i t t i n g a p o r t i o n o f t h e f i s h a n d o t h e r o r g a n i s m s t o
e s c a p e . I t i s i m p o r t a n t t o n o t e t h a t t h e b y-c a t c h e x c l u d e r
c a n n o t s o l v e t h e b a s i c c o n f l i c t b e t w e e n t h e s m a l l s c a l e f i s h e r m e n

t r a w l e r f i s h e r m e n a n d n o n- t r a w l e r
W h i 1 e t h e r e w er e o the r

i

a n d t h e t r a w l e r s.
f i s h e r m e n a r e t r y i n g t o c a t c h s h r i m p ,
a s p e c t s t o t h e c o n f l i c t , t h e p o i n t i s t h a t t h e e x c l u d e r d e v i c e ,
a l t h o u g h u s e f u l f o r p r o t e c t i n g f i s h s t o c k s, i s n o t a n a p p r o p r i a t e
s o l u t i o n f o r s i t u a t i o n o n t h e n o r t h c o a s t o f J a v a.

B o t h

5 . 5.5 T h e T r a w 1 B a n i n O t h e r A r eas

A l t h o u g h t h e t r a w l b a n s e e m s t o b e v e r y u s e f u l i n N o r t h e r n J a v a,
i t i s p o s s i b l e t h a t c o n d i t i o n s i n o t h e r p a r t s o f I n d o n e s i a m a y
m a k e a b a n o n t r a w l i n g u n n e c e s s a r y. U n f o r t u n a t e l y I n d o n e s i a's
f i s h e r y e n f o r c e m e n t c a p a b i l i t y i s l i m i t e d a n d t h e r e i s n o
g u a r a n t e e t h a t t r a w l e r s f r o m o t h e r a r e a s w i l l n o t f i s h i n c l o s e d
w a t e r s. I n f a c t i t w a s t h i s v e r y s i t u a t i o n w h i c h f o r c e d t h e
e x p a n s i o n o f t r a w l i n g r e s t r i c t i o n s i n t h e f i r s t p l a c e.

N e v e r t h e l e s s t h e r e a r e s o m e r e p o r t s t h a t t h e t r a m m e l n e t i s n o t
v e r y e f f e c t i v e i n s o m e a r e a s. I n B e n g k u l u P r o v i n c e , f o r e x a m p l e
l a r g e n u m b e r s o f m a r i n e c a t f i s h e s ( A r i i d a e ) m a k e t r a m m e l n e t
f i s h i n g f o r s h r i m p r a t h e r d i f f i c u l t . I n t h e f u t u r e w h e n
e n f o r c e m e n t c a p a b i l i t y h a s b e e n s t r e n g t h e n e d l i m i t e d t r a w l i n g
c o u l d b e r e i n t r o d u c e d i n a p p r o p r i a t e a r e a s.

5.A P i f|n i f i r A n t Pn j n t •=• ,r> f Tmpnr tanr P t n MM n a Q P m£n t

1 . T h e c a t c h o f t h e t r a m m e l n e t s i s s o m e w h a t d i f f e r e n t f r o m t h a t
o f t h e t r a w l e r .
t r a m m e l n e t s e e m s t o c a t c h a l a r g e r p e r c e n t a g e o f s h r i m p
h o w e v e r . T h e r e a r e c e r t a i n s p e c i e s o f s h r i m p a n d f i s h w h i c h t h e
t r a m m e l n e t s d o n o t c a t c h b u t w h i c h w e r e p r e v i o u s l y c a u g h t b y t h e
tr a w 1 e r s.

T h e t r a m m e l n e t s a r e l e s s e f f i c i e n t . T h e

T h e c o n t i n u e d u s e o f t r a m m e l n e t b o a t s p r o v i d e s m o r e
e m p l o y m e n t a n d m o r e i n c o m e t o t h e s m a l l f i s h i n g v i l l a g e s t h a n i f
t h e t r a w l b a n w e r e 1 i f t e d.
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I 3. T h e s i z e o f t h e s h r i m p i n t h e t r a m m e 1 n e t s r e l a t i v e l yi s
1 a r g e .

I S o m e s p e c i e s o f s h r i m p
p r o b a b l y n o t c a u g h t b y t h e t r a m m e l
4 . w h i c h l i v e i n d e e p e r w a t e r s a r e

n e t s .5

I e r I t i s p o s s i b l e t h a t t h e b a n o n t r a w l i n g h a s d e c r e a s e d t h e
s u p p l y a n d i n c r e a s e d t h e p r i c e o f t h e s m a l l d e m e r s a l f i s h e s
< L e i o g n a t h i d a e a n d o t h e r g r o u p s ) . I t i s l i k e l y t h a t t h e d e m e r s a l
r e s o u r c e s , p e r h a p s e v e n t h o s e r e l a t i v e l y c l o s e t o s h o r e , a r e n o w
u n d e r e x p 1 o i t e d . H o w e v e r , t h e r e i s o n l y l i m i t e d d a t a t o s u p p o r t
t h e i d e a t h a t t h e t r a w l b a n h a s c a u s e d a s i g n i f i c a n t i n c r e a s e i n
t h e a b u n d a n c e o f d e m e r s a l f i s h e s . I f t h e t r a w l b a n d i d n o t c a u s e
a s i g n i f i c a n t i n c r e a s e i n d e m e r s a l r e s o u r c e s , t h e n t h e f i s h e r y
w a s p r o b a b l y n o t o v e r e x p l o i t e d a t t h e t i m e t h e b a n w a s
i ns t i t u t e d .

vJ a

I
X
l 6 . A t s e l e c t e d l o c a t i o n s t h e r e m a y b e a n o p p o r t u n i t y t o d e v e l o p

m o n o d o n s p a w n e r s t o s u p p l y s h r i m pa f i s h e r y f o r P e n a e u s
h a t c h e r i es.

u^Z-Eacommaadaii-QCis

1 . C A R E F U L E X P A N S I O N. T h e
p r o b a b l y b e e x p a n d e d s o m e w h a t
c a u t i o n . D a t a o n t h e
r e l i a b l e t h a n f o r o t h e r f i s h i n g g e a r ,
f i s h e r y i s n o t a s d e p e n d e n t o n l o a n s a s a r e
f i s h e r i e s . T h u s e x p a n s i o n i s l i k e l y t o
g o v e r n m e n t s u p p o r t . I n f a c t p r o b a b l y n o g o v e r n m e n t s u p p o r t f o r
d e v e l o p m e n t o f t h i s f i s h e r y i s n e e d e d .

t r a m m e 1
b u t

n e t
t h i s

s h r i m p f i s h e r y c a n
m u s t b e d o n e w i t h«

n u m b e r o f f i s h i n g u n i t s i s p r o b a b l y l e s s
A l s o i t i s l i k e l y t h a t t h e

some of t h e o t h e r-
e o n t i n u e e v e n w i t h o u t

i

2. PREPARE FOR S T A B I L I Z A T I O N ,
t h e s t a b i l i z a t i o n o f t h e f i s h e r y ,
t a s k . T h e s h r i m p a r e v a l u a b l e a n d
t h e m .

P l a n s s h o u l d b e f o r m u l a t e d n o w f o r
T h i s w i 1 1 b e a v e r y d i f f i c u 1 t

e v e r y o n e w o u l d l i k e t o c a t c h

2 . 1 . I t i s v e r y u n l i k e l y t h a t gear m o d i f i c a t i o n s w i 1 1 b e
H o w e v e r , a d d i t i o n a l d a t a

i n v e s t i g a t e t h e u s e f u l n e s s o f
l i m i t i n g t h e l e n g t h o f t r a m m e l n e t s w h i c h c o u l d b e u s e d b y a
g i v e n b o a t . I t m i g h t a l s o b e u s e f u l t o i n v e s t i g a t e t h e
e f f e c t o f d i f f e r e n t mesh s i z e s .

a p p r o p r i a t e c o n t r o l l i n g m e a s u r e s .
s h o u l d b e c o l l e c t e d t o

2 . 2 . L i m i t a t i o n s o n t h e s i z e o f b o a t s u s i n g t r a m m e l n e t s
s h o u l d a l s o b e c o n s i d e r e d .

H
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2 . 3. S o m e t y p e o f 1 i m i t a t i o n o n t h e n u m b e r s o f f i s h i n g g e a r-
w i l l h a v e t o b e i n s t i t u t e d i n t h e f u t u r e . S i n c e e n f o r c e m e n t
c a p a t« i 1 i t y f o r s m a l l s c a l e f i s h e r i e s i s l i m i t e d, i t w i l l b e
n e c e s s a r y t o h a v e t h e s u p p o r t o f t h e f i s h i n g c o m m u n i t i e s f o r
a n y l i m i t i n g r e g u l a t i o n s o r a c t i o n s t o b e e f f e c t i v e.
2 . 4. S u c h l i m i t a t i o n s m i g h t i n c l u d e l i m i t i n g s h r i m p f i s h i n g
r i g h t s t o p e o p l e f r o m t h e v i l l a g e, o r l i m i t i n g s h r i m p
f i s h i n g r i g h t s t o p e o p l e w h o a l r e a d y o w n s h r i m p f i s h i n g
g e a r .

3. K E E P PRESENT MESH S I Z E. A t p r e s e n t t h e s i z e o f s h r i m p a r e
r e l a t i v e l y l a r g e . T h e m e s h s i z e s u s e d a n d t h e f i s h i n g t e c h n i q u e
a p p a r e n t l y d o e s n o t c a p t u r e e x c e s s i v e n u m b e r s o f s m a l l s h r i m p .
N o t o n l y i s t h i s g o o d f r o m a r e s o u r c e m a n a g e m e n t p o i n t o f v i e w,
b u t t h e l a r g e r s h r i m p b r i n g a b e t t e r p r i c e a n d a r e a m o r e
v a l u a b l e e x p o r t c o m m o d i t y. S h r i m p g e a r w i t h s m a l l m e s h s i z e s
s h o u l d b e d i s c o u r a g e d.

i

4. KEEP TRAWL BAN IN NORTHERN J A V A. T h e t r a w l b a n h a s b e e n v e r y
u s e f u l i n h e l p i n g t h e s m a l l s c a l e f i s h e r m e n i n n o r t h e r n J a v a. T h e
b a n o n t r a w l i n g s h o u l d b e k e p t ,
s m a l l s c a l e f i s h e r m e n c a t c h m o r e s h r i m p , i t h a s a l s o i m p r o v e d t h e
m a r k e t i n g s i t u a t i o n. T r a w l i n g i n a d j a c e n t a r e a s s h o u l d a l s o b e
b a n n e d u n t i l a d e q u a t e e n f o r c e m e n t c a n b e p r o v i d e d.

N o t o n l y h a s t h e b a n h e l p e d t h e

IMPROVE SHRIMP HANDLING AND QUALITY CONTROL. B e c a u s e
c a t c h e s a r e n o w l a n d e d a t many s m a l l v i l l a g e s, t h e
o f p r o d u c t q u a l i t y a f t e r l a n d i n g m a y b e m o r e
A s s i s t a n c e t o f i s h e r m e n, c o o p e r a t i v e s,
b e n e e d e d t o i m p r o v e q u a l i t y.

5 . s h r i m p
m a i n t a i n a n c e

di f f i c u 1 t .
t r a d e r s a n d p r o c e s s o r s m a y

6. INCREASE SURVEY AND RESEARCH EFFORTS.
I n d o n e s i a ' s most v a l u a b l e f i s h e r y.
n o r t h c o a s t i s p a r t i c u l a r l y v a l u a b l e . I n o r d e r t o
u n d e r s t a n d a n d manage t h i s f i s h e r y b e t t e r d a t a n e e d s t o b e made
a v a i l a b l e . I t i s a f i s h e r y t h a t i s r a p i d l y c h a n g i n g s o t h e
o f f i c i a l s t a t i s t i c s a r e o f t e n o u t o f d a t e . Some o f t h e
c o m p o n e n t s o f i n c r e a s e d d a t a c o l l e c t i o n a n d a n a l y s i s s h o u l d b e :

T h e s h r i m p f i s h e r y i s
T h e s h r i m p f i s h e r y o f J a v a ' s

b e t t e r
?•

%
5

;;-•
\

6 . 1. B e t t e r i d e n t i f i c a t i o n o f t h e s h r i m p s p e c i e s
c a t c h e s. t h ei n

6 . 2. C a r e f u l m o n i t o r i n g o f t h e c a t c h p e r u n i t o f e f f o r t
i n c l u d i n g a n y c h a n g e s i n t h e t y p e a n d d e s i g n o f gear u s e d.

C o l l e c t i o n o f d a t a c o n c e r n i n g t h e number o f s h r i m p p e r
k g o n a r e g u l a r b a s i s.6 . 3 .

V
b y s e l e c t i n g

m o n i t o r i n g
6 . 4 .
c e r t a i n
v i l l a g e s. "

T h e a b o v e m i g h t b e b e s t a c c o m p l i s h e d
r e p r e s e n t a t i v e v i l l a g e s a s “ s h r i m p

T h i s s u p p l e m e n t a r y d a t a c o u l d b e c o l l e c t e d b y o n e o r6 . 5 .
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P a g e 5-1 4S H R I M P T R A M M E L N E T F I S H E R Y
F i s h e r y M a n a g e m e n t -f o r t h e N o r t h C o a s t o -f J a v a — R. D u d l e y 1 9 8 5

T a b l e 5 . 1. S p e c i e s c o m p o s i t i o n d a t a c o l l e c t e d -f r o m 2 1 5 t r a m m e l n e t s a l o n g

t h e n o r t h c o a s t o -f J a v a b e t w e e n M a y a n d O c t o b e r 1 9 8 4 . T h e c a t c h -f r o m a n

a v e r a g e n e t w a s 8 . 4 7 k g.
m e s h w i t h o u t e r p a n e l s o-f 1 4 t o 1 8 c m m e s h. T h e y a r e s e t , o n t h e a v e r a g e

5 . 5 t i m e s p e r d a y a n d a r e m a d e u p o -f 1 2 . 5 p i e c e s o-f 2 5 m e t e r n e t .

•f i n e m u l t i - -f i 1 a m e n t n y l o n n e t s h a v e 4 . 4 c mT h e
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L e n g t h s
o r n u m b e r p e r K g N u m b e r

A v e r a q e
C a t c h'k g

T o t a l C a t c h W e i g h t P e r c e n t M e a n M i n M a x N e t s

P e r c e n tN a m e o -f
F i s h G r o u p o fo f

N u m b e r p e r k g
3 0 . 2 4V.P e n a e i d a e
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0 . 0 2 6
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3 8 . 0
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PENAME *PENAMO
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L e n g t h s
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2 . 1 4
2 . 0 4
2 . 0 3
1.9 4

1 8 75 . 0 1 5 . 0
2 2 . 0
1 8 . 0
3 0 . 0
2 0 . 0
5 0 . 0
2 0 . 0
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3 0 . 0
1 4 . 0
1 8 . 0
1 3 . 0
1 8 . 0
9 9 . 0
6 0 . 0
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5 0 . 0
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1 8 . 0
8 0 . 0
1 9 . 0
2 5 . 0
2 0 . 0

2 6 . 6 5
1 6 . 0 2

1.6 9
1.9 3
2 . 6 2
2 . 3 7

2 . 2 5 8
1 . 3 5 7
0 . 1 4 3
0 . 1 6 4
0 . 2 2 2
0 . 2 0 1
0 . 1 2 8
0 . 1 3 8
0 . 1 1 2
0 . 1 2 8
0 . 0 8 3
0 . 0 9 2
0 . 0 6 5
0 . 0 6 5
0 . 0 7 5
0 . 0 3 9
0 . 0 2 5
0 . 0 2 7
0 . 0 3 5
0 . 0 2 1
0 . 0 4 3
0 . 0 3 0
0 . 0 1 9
0 . 0 1 1
0 . 0 0 6
0 . 0 1 4
0 . 0 1 1
0 . 0 0 8
0 . 0 0 6
0 . 0 0 5
0 . 0 0 2
0 . 0 0 2
0 . 0 0 3
0 . 0 0 1
0 . 0 0 2
0 . 0 0 0
0 . 2 7 2

9 . 9L E I 0
S C I A
S C I A O T
SYNO
NEMI
APII
THER
CYNO
PLAT
MULL
CLUPAN

6 . 0 1411 6 . 6
1 2 . 7
2 1 . 1
1 3 . 4
1 9 . 4

1 0 . 0 3 8
3 21 3 . 0
5 86 . 0
5 96 . 0
3 21 4 . 1 8 . 01 . 5 11.6 1
3 91 7 . 0 1 2 . 01 . 6 3

1 . 3 2
1.5 1
0 . 9 8
1 . 0 8
0 . 7 7
0 . 7 6
0 . 8 9
0 . 4 6
0 . 3 0
0 . 3 2
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0 . 2 5
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0 . 1 0
0 . 0 7
0 . 0 6
0 . 0 2
0 . 0 2
0 . 0 4
0 . 0 2
0 . 0 2
0 . 0 0

1 . 5 4
1.3 6
1.2 3
1 . 1 8
1 . 1 7
0 . 8 0
0 . 7 8
0 . 6 2
0 . 3 8
0 . 3 5
0 . 3 5
0 . 3 3
0 . 2 2
0 . 6 4
0 . 4 7
0 . 1 6
0 . 1 6
0 . 1 2
0 . 1 1
0 . 1 1
0 . 1 0
0 . 0 5
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 3
0 . 0 2
0 . 0 2
0 . 0 0
2 . 3 8

4 61 1 . 02 1.4
1 1 .7
1 3 . 8
1 1 . 0
1 3 . 2
2 2 . 5
4 3 . 5
1 3 . 8
3 0 . 1
1 3 . 8
1 6 . 3
4 9 . 3
1 5 . 4
2 0 . 3
1 6 . 6

2 36 . 0
1 0 . 0 12

2 49 . 0LOLI
6 . 0 21LACT

1510 .0
3 1 . 0
1 0 . 0
1 8 . 0
10 .0

R A Y
2 0T R I C

CARA
PLOT
CARASL
ENGRTH
MURA
TETR
S I L L
POLY
SHARK
MUGI
CLUPSA
SCOMRA
PSET
GERR
CLUP
CLUPIL
SCOM
CRAB
P R I A
CARASC
T R I A
OTHER

8
9
5

1012 .0
72 5 . 0

1 61 0 . 0
101 7 . 0

C1 4 . 0
2
1
31 4 . 0 1 8 . 0

2 0 . 0
2 5 . 0
1 6 . 0
1 8 . 0
1 2 . 0
1 7 . 0

1 6 . 0
1 7 . 0 21 4 . 0

61 7 . 0 9 . 0
21 0 . 01 3 . 0
31 8 . 0 1 8 . 0

12 .0
1 7 . 0

11 2 . 0
11 7 . 0
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12 .0
2 0 . 0

1 2 . 0
2 0 . 0

11 2 . 0
2 0 . 0 1

1
1023 . 2 1 1

* N o t e : F i e l d i d e n t i f i c a t i o n w a s i n s u f f i c i e n t l y a c c u r a t e t o
r e l i a b l y d i s t i n g u i s h b e t w e e n P. m e r g u i e n s i s a n d
P . i n d i c u s .
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Table 5.2. A comparison of the fishing power of the trawl and trammel
net on a yearly basis. By these calculat ions a trawler is the equivalent
of between 24 and 34 trammel net boats if the comparison is based
on the total catch . If the comparison is based only on the shrimp
catch , then a trawler is the equivalent of between 3.6 and 14 trammel
net boats. These comparisons oo not consider the economics of f ishinq
the two types of vessels nor the question of who will benefi t from the
catch.

*

ii

Tons per Unit per Year iRelative
Fishing

Power
Trammel/Trawl

Relat ive
Fishing

Power
Trawl /Trammel

Trawler Trannel
Net i'

*

Total Catch
Lou Estinate 50.0 0.0408 24.5

2.04 >

High Estinate 70.0 0.0291 34.3
;•

Catch of Shrimp
Lou Estinate 2.7 0.0714 3.6

0.75
High Estinate 10.5 0.2777 14.0
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C h a p t e r 6

T H E F I S H E R Y S T A T I S T I C S S Y S T E M

B e c a u s e o n e o f t h e m a j o r s o u r c e s o f i n f o r m a t i o n f o r f i s h e r y
m a n a g e m e n t i s d a t a f r o m t h e f i s h e r y s t a t i s t i c s s y s t e m, a s t u d y o f
t h a t s y s t e m w a s c a r r i e d o u t i n o r d e r t o p r o v i d e r e c o m m e n d a t i o n s
f o r i m p r o v e m e n t ,
a n d i n f o r m a t i o n w e r e c o l l e c t e d c o n c e r n i n g t h e s y s t e m. I n A u g u s t
a n d S e p t e m b e r a s h o r t - t e r m c o n s u l t a n t w a s b r o u g h t t o I n d o n e s i a t o
a s s i s t i n a m o r e i n t e n s i v e i n v e s t i g a t i o n o f t h e s t r e n g t h s a n d
w e a k n e s s e s o f t h e e x i s t i n g s y s t e m.

T h r o u g h o u t t h i s e n t i r e t w o y e a r s t u d y c o m m e n t s

T h e s y s t e m n o w u s e d i n I n d o n e s i a t o c o l l e c t f i s h e r y s t a t i s t i c s
w a s d e s i g n e d b y Y a m a m o t o ( 1 9 8 0 ) a s p a r t o f a n F A O p r o j e c t a n d i s
d e s c r i b e d i n a s e r i e s o f b o o k s p u b l i s h e d b y t h e D i r e c t o r a t e
G e n e r a l o f f i s h e r i e s. I h a v e i n c l u d e d h e r e i n a v e r y b r i e f
s u m m a r y o f t h o s e p o r t i o n s o f t h e s y s t e m m o s t u s e f u l t o f i s h e r y
m a n a g e r s f o r t h o s e r e a d e r s n o t f a m i l i e r w i t h i t . A m o r e d e t a i l e d
r e v i e w o f t h e s t a t i s t i c s s y s t e m w a s p r o v i d e d i n a p r e v i o u s r e p o r t
( D u d l e y a n d H a r r i s 1 9 8 4) . F o l l o w i n g t h e s u b m i s s i o n o f
r e p o r t , a d d i t i o n a l w o r k w a s d o n e t o a s s e s s t h e a c c u r a c y o f d a t a
f r o m t h e s y s t e m.

t h a t

S1 *ram A r y r« f T nrlnnP <=. i a y c. F i <=.h Pr y P. t A t i <=. t i r <=. y c. t Pm

T h e w h o l e s y s t e m i s v e r y d e p e n d e n t o n t h e c o l l e c t i o n o f d a t a
w i t h i n e a c h d i s t r i c t < k a b u p a t e n > . E a c h d i s t r i c t f i l e s q u a r t e r l y
r e p o r t s o n f i s h p r o d u c t i o n w i t h t h e p r o v i n c i a l f i s h e r i e s o f f i c e .
T h e s e q u a r t e r l y r e p o r t s a r e i n t u r n c o m p i l e d f r o m d a t a c o l l e c t e d
a t q u a r t e r l y o r m o n t h l y o r i n some c a s e s w e e k l y i n t e r v a l s. O n l y
t h e q u a r t e r l y r e p o r t s a r e f o r w a r d e d t o t h e p r o v i n c i a l l e v e l . A n y
m o r e s p e c i f i c d a t a m u s t b e o b t a i n e d a t t h e d i s t r i c t l e v e l o r
d i r e c t l y f r o m t h e f i s h a u c t i o n p l a c e s.

-i

T h e p r i m a r y c o m p o n e n t s o f t h e s y s t e m a r e d i s p l a y e d i n F i g u r e
6 . 1 . I w i l l n o t d e s c r i b e t h e f o r m s h e r e , b u t w i l l e x p l a i n t h e
b a s i c a p p r o a c h t o t h e c o l l e c t i o n a n d c o m p i l a t i o n o f t h e d a t a .
T h r e e t y p e s o f s u r v e y s a r e c a r r i e d o u t w i t h a f o u r t h s e r i e s o f
f o r m s p r o v i d i n g a d d i t i o n a l n e c e s s a r y d a t a:

1
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T H E F I S H E R Y S T A T I S T I C S S Y S T E M
F i s h e r y M a n a g e m e n t f o r t h e N o r t h C o a s t o f J a v a -

P a g e 6~2
R. D u d l e y 1 9 8 5

T

1 . S u r v e y
s u r v e y
l a n d i n g p i a c e s
m o r e t h a n 5 0 p e r c e n t o f
1 anded.

o f M a j o r L a n d i n g P l a c e s ( L-2 S u r v e y ) . T h i s
f r o mT t h e b a s i s f o r c o l l e c t i n g

w h i c h a r e d e f i n e d a s l o c a t i o n s a t w h i c h
d a t ai s m a j o r

t h e f i s h f o r t h e d i s t r i c t a r e
r T

I f a f i s h a u c t i o n p l a c e i s p r e s e n t t h e t o t a l w e i g h t
o f f i s h s o l d a t t h e a u c t i o n p l a c e i s t h e b a s i s o f t h e
m o n t h l y e s t i m a t e s. T h e e s t i m a t e i s b a s e d o n t h e c a t c h
s o l d a t a u c t i o n m u l t i p l i e d b y a c o r r e c t i o n f o r f i s h n o t
s o l d a t a u c t i o n. T h i s c o r r e c t i o n i s o b t a i n e d b y
c o l l e c t i n g d a t a f r o m s a m p l e b o a t s d u r i n g e a c h w e e k o f
t h e m o n t h a n d d e t e r m i n i n g b y i n t e r v i e w h o w m u c h o f t h e
c a t c h i s s o l d a t a u c t i o n a n d h o w m u c h i s s o l d
e l s e w h e r e , e a t e n , t a k e n h o m e a n d s o f o r t h. T h e b o a t s
s a m p l e d s h o u l d i n c l u d e b o a t s w h i c h l a n d a t a u c t i o n a s
w e l l a s t h o s e w h i c h d o n o t .

«r T

• T

I I f n o f i s h a u c t i o n p l a c e i s p r e s e n t t h e n t h e m o n t h l y
e s t i m a t e s a r e c a l c u l a t e d d i r e c t l y f r o m t h e d a t a t a k e n
f r o m t h e s a m p l e b o a t s t a k i n g i n t o a c c o u n t t h e n u m b e r o f
b o a t s l a n d i n g p e r d a y a n d t h e n u m b e r o f d a y s i n t h e
m o n t h.

vs*

S p e c i e s c o m p o s i t i o n s h o u l d b e d e t e r m i n e d b y e x a m i n i n g
t h e c a t c h o f t h e s a m p l e b o a t s.* I

2 2. S u r v e y F i s h i n g V i l l a g e s
n o t l a n d e d a t t h e m a j o r
f i s h i n g v i l l a g e s i s c a r r i e d o u t .
s a m p l e d a r e s u p p o s e d
p r o b a b i l i t y o f t h e s e l e c t i o n p r o p o r t i o n a l
o f t h e v i 1 1 a g e .

( L-3 S u r v e y) . F o r c a t c h e s
l a n d i n g p l a c e a s a m p l e o f

V i 1 1 a g e s t o b e
t o b e s e l e c t e d r a n d o m l y w i t h t h e

to the s i z e

T h e e s t i m a t e a t a s a m p l e v i l l a g e i s d o n e q u a r t e r l y
a n d i s b a s e d o n a) t h e n u m b e r o f e a c h t y p e o f f i s h i n g
g e a r i n t h e v i l l a g e , b) t h e n u m b e r o f t r i p s m a d e p e r
q u a r t e r , a n d c ) t h e c a t c h p e r t r i p f o r t h e g e a r i n
q u e s t i o n .

I f a n a u c t i o n p l a c e i s p r e s e n t t h e c a t c h p e r t r i p i s
t a k e n f r o m t h e a u c t i o n p l a c e d a t a. I f n o a u c t i o n p l a c e
i s p r e s e n t t h e n t h e c a t c h p e r t r i p i s b a s e d o n
i n t e r v i e w s w i t h a s a m p l e f i s h e r m e n.*

T h e e s t i m a t e s f o r c a t c h i n t h e s a m p l e v i l l a g e s i s
t h e n e x p a n d e d t o t h e w h o l e d i s t r i c t b y u s i n g a r a t i o o f
t h e n u m b e r s o f e a c h g e a r t y p e i n t h e s a m p l e v i l l a g e s t o
t h e n u m b e r i n a l l v i l l a g e s.

3 . R e p o r t s f r o m F i s h i n g C o m p a n i e s < L-1 S u r v e y ) T h i s
s u r v e y i s a d i r e c t r e p o r t o f t o t a l c a t c h b y m a j o r
fishing c o m p a n i e s .
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*T

4. I n f o r m a t i o n a b o u t n u m b e r s o f b o a t s
h o u s e h o l d s a n d f i s h i n g g e a r . A s e r i e s o f f o r m s
t o e n u m e r a t e t h e n u m b e r s o f f i s h i n g h o u s e h o 1 d s

b o a t s a n d n u m b e r s o f e a c h t y p e
i n t h e d i s t r i c t a s w e l l a s i n e a c h
O r i g i n a l l y t h i s d a t a w a s t a k e n f r o m

c e n s u s f i g u r e s, b u t m a n y o f t h e d i s t r i c t s h a v e
t h e r e o w n s o u r c e s o f d a t a a b o u t t h e s e n u m b e r s.

f i s h i ng
i s u s e d

< r u m a h ft a n g g a p e r i k a n a n R T F)
o f f i s h i n g g e a r
s a m p 1 e v i 1 1 a g e .
o f f i c i a l

T

I
JEYiiTb— £.'£.ii-Ljew the S±.al i s t i r s 5ys t&m

D u r i n g A u g u s t a n d S e p t e m b e r 1 9 8 4 a d e t a i l e d f i e l d r e v i e w o f t h e
s y s t e m w a s c a r r i e d o u t i n C e n t r a l a n d W e s t J a v a b y m y s e l f a n d K e n
H a r r i s o f t h e U n i t e d S t a t e s N a t i o n a l M a r i n e F i s h e r i e s S e r v i c e .
T h e p r o c e d u r e d u r i n g t h e r e v i e w w a s t o e x a m i n e t h e e n u m e r a t i o n
e s t i m a t i o n a n d r e p o r t i n g f o r m s a t a s a m p l e o f d i s t r i c t s i n t h e
t w o p r o v i n c e s. W e a l s o d i s c u s s e d t h e p r o c e d u r e s w i t h t h e
d i s t r i c t a n d p r o v i n c i a l f i s h e r i e s p e r s o n n e l . T h e s e f i n d i n g s w e r e
r e p o r t e d p r e v i o u s l y ( D u d l e y a n d H a r r i s 1 9 8 4) b u t t h e m a j o r
f i n d i n g s a r e r e p e a t e d h e r e .

0
Is*

6 . 2.1 G e n e r a l C o m m e n t s

C o n s i d e r i n q t h a t
1 9 7 6,

t h e s t a t i s t i c a l s y s t e m w a s f i r s t i m p l e m e n t e d i n
w e w e r e i m p r e s s e d w i t h t h e amount a n d a c c u r a c y o f d a t a n o w

o b t a i n e d f r o m t h e s y s t e m. W e f e e l t h a t , w i t h i n t h e c o n s t r a i n t s
o f t h e I n d o n e s i a n s i t u a t i o n , a n e x c e l l e n t j o b h a s b e e n done i n
c o l l e c t i n g, c o m p i l i n g a n d r e p o r t i n g t h e f i s h e r y s t a t i s t i c s.

H o w e v e r , b e c a u s e o f l i m i t a t i o n s o f t r a i n i n g, b u d g e t , a n d
numbers of p e r s o n n e l a s s i g n e d t o t h e f i s h e r y s t a t i s t i c s
p o s i t i o n s, t h e r e i s s t i l l room f o r s i g n i f i c a n t i m p r o v e m e n t .
6 . 2.2 T y p e s o f P r o b l e m s IS.ESC-!
T h e t y p e s o f p r o b l e m s w h i c h w e e n c o u n t e r e d
d i v i d e d i n t o t h r e e
s a m p l i n g p r o c e d u r e
3) s y s t e m a t i c e r r o r s.

c o n v e n i e n 1 1 y
s p e c i f i e d

a n d

c a n b e
1) d e p a r t u r e s f r o m

c ompu t a t i o na 1

u
ic a t e g o r i e s:

2) s i m p 1 e e r r o r s? 5

:6 . 2.3 P r o b l e m s w i t h S a m p l i n g P r o c e d u r e

B y s a m p l i n g p r o c e d u r e w e m e a n t h e p r o c e d u r e s s p e c i f i e d by
Yamamoto i n t h e o r i g i n a l d e s i g n o f t h e s t a t i s t i c a l s y s t e m. T h e s e
p r o c e d u r e s w e r e s e t u p t o a s s u r e t h a t t h e d a t a c o l l e c t e d w o u l d b e
r e p r e s e n t a t i v e . D e p a r t u r e s f r o m t h e s p e c i f i e d p r o c e d u r e s m a y

Î

v
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c a u s e s i g n i f i c a n t e r r o r s.
6 . 2.3 . 1 C o u n t i n g o f B o a t A r r i v a l s

A t a l l l o c a t i o n s c o u n t i n g o f b o a t a r r i v a l s a t t h e m a j o r l a n d i n g
p l a c e ( f o r m S L-4) i s n o t b e i n g d o n e c o r r e c t l y . I n n o c a s e w e r e
b o a t s a c t u a l l y c o u n t e d b y t h e e n u m e r a t o r . T h e n u m b e r s o f b o a t s
a r r i v i n g w e r e a l w a y s c o l l e c t e d f r o m t h e a u c t i o n p l a c e o r p o l i c e
r e c o r d s. I n m o s t c a s e s w e e x p e c t t h a t b o a t s n o t a r r i v i n g a t t h e
a u c t i o n p l a c e a r e n o t c o u n t e d p r o p e r l y. W e e m p h a s i z e t h a t A L L
b o a t s a r r i v i n g a t t h e m a j o r l a n d i n g p l a c e s h o u l d b e c o u n t e d a n d
l i s t e d o n S L-4. A n y o f t h e s e b o a t s m i g h t b e l a t e r b e s a m p l e d
u s i n g f o r m S L-5.

I f o n l y b o a t a r r i v a l s r e c o r d e d a t t h e a u c t i o n p l a c e a r e u s e d,
t h e n o n l y t h e s e b o a t s w i l l b e s a m p l e d w i t h S L-5. W e e x p e c t t h a t
t h e c a t c h p e r u n i t e f f o r t w i l l b e o v e r e s t i m a t e d a n d t h a t t h e
n u m b e r o f t r i p s m a d e w i l l b e u n d e r e s t i m a t e d. T h e a m o u n t o f e r r o r
w i l l d e p e n d o n t h e d i f f e r e n c e s b e t w e e n t h e b o a t s l a n d i n g a t t h e
a u c t i o n p l a c e a n d t h o s e n o t l a n d i n g t h e r e .

I f i t i s
b o a t s,
a l 1 p o s s i b l e

i m p o s s i b l e
t h e n a s e r i o u s e f f o r t m u s t b e m a d e

s o u r c e s o n b o a t a r r i v a l s,
t h o s e w h i c h d o n o t g o t o t h e a u c t i o n p l a c e
s a m p 1 i n g.

f o r t h e e n u m e r a t o r t o a c t u a l l y c o u n t a l l
t o c o l l e c t d a t a f r o m
A l l b o a t s, i n c l u d i n g

m u s t b e s u b j e c t t o
S i
'1 r -

6 . 2.3 . 2 C o l l e c t i o n o f D a t a f r o m S a m p l e T r i p s
1

mA t a l l l o c a t i o n s t h e e n u m e r a t o r d o e s n o t e x a m i n e t h e c a t c h, b u t
r a t h e r g e t s t h e c a t c h i n f o r m a t i o n f o r f o r m S L-5 f r o m t h e a u c t i o n
p l a c e b o o k s.
w h o i d e n t i f i e s t h e f i s h o r d e t e r m i n e s t h e w e i g h t .

mm
t h a t t h e e n u m e r a t o r i s n o t t h e p e r s o nT h i s m e a n s

«£

A l s o , i n m a n y c a s e s o n l y d a t a f r o m t h e a u c t i o n p l a c e b o o k s w a s
e n t e r e d o n S L-5. O f t e n t h e r e w a s n o i n f o r m a t i o n a b o u t t h e s a l e o f
f i s h d i r e c t l y t o t h e b u y e r , f i s h e a t e n o n t h e b o a t , o r f i s h t a k e n
h o m e b y t h e c r e w . T h e s t a t i s t i c a l s y s t e m i s d e s i g n e d t o a c c o u n t
f o r t h e s e f i s h , b u t o n l y i f t h e d a t a i s e n t e r e d o n f o r m S L-5. B y
n o t
u n d e r e s t i m a t e d.

j

m
M
T - t
-m.

e n t e r i n g t h i s d a t a c o r r e c t l y t h e t o t a l c a t c h i s U
m
V

6 . 2.3 . 3 S o u r c e o f N u m b e r s o f S a m p l e T r i p s &
1 3»

1W e w e r e n o t s u r e h o w t h e a v e r a g e n u m b e r o f t r i p s p e r u n i t w a s
b e i n g e s t i m a t e d f o r p a r t o n e o f f o r m S L-6. T h i s i n f o r m a t i o n
s h o u l d b e c o l l e c t e d b y i n t e r v i e w i n g a r a n d o m s a m p l e o f f i s h e r m e n
b u t w e s u s p e c t t h a t i t i s u s u a l l y t a k e n f r o m a n e a r b y a u c t i o n
p l a c e . W e c a n n o t p r e d i c t t h e e f f e c t o f t h i s p r o c e d u r e . H o w e v e r ,
t h e d a t a f r o m t h e a u c t i o n p l a c e i n a s m a l l e r v i l l a g e i s p r o b a b l y
n o t r e p r e s e n t a t i v e o f t h e f i s h e r m e n i n t h e w h o l e v i l l a g e . W e

wIIJ

ft"

M
" s f t

;
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s t r o n g1 y s u g g e s t t h a t t h e d a t a
s t a t i s t i c a l s y s t e m. b e c o l l e c t e d a s d e s c r i b e d b y t h e

6 . 2.3 . 4 S e l e c t i o n o f S a m p l e t i l l a g e s a n d M a j o r L a n d i n g P l a c e s

T h e r e s e e m s
c o n s t i t u t e s a m a j o r l a n d i n g p l a c e - A m a j o r l a n d i n g p l a c e i s n o t
t h e f i s h a u c t i o n p l a c e. R a t h e r , t h e m a j o r l a n d i n g p l a c e
l o c a t i o n w h e r e l a r g e a m o u n t s o f f i s h (m o r e t h a n 5 0% o f t h e c a t c h
f o r t h e d i s t r i c t ) a r e l a n d e d. T h i s l o c a t i o n u s u a l l y i n c l u d e s a n
a u c t i o n p l a c e , b u t t h e s a m p l i n g p r o c e d u r e r e q u i r e s t h a t d a t a f r o m
o u t s i d e t h e a u c t i o n p l a c e b e c o l l e c t e d.

t o b e a n u n d e r l y i n g m i s u n d e r s t a n d i n g o f w h a t

i s a

L i e f o u n d t w o s e r i o u s d e p a r t u r e s f r o m t h e s p e c i f i e d s a m p l i n g
p r o c e d u r e i n t h e s e l e c t i o n o f m a j o r l a n d i n g p l a c e s a n d s a m p l e
v i 1 1 a g e s.

W e f o u n d t h a t i n some a r e a s t h e s a m p l e v i l l a g e s w e r e
s e l e c t e d w i t h a p r o b a b i l i t y p r o p o r t i o n a l t o s i z e ,
a p p a r e n t l y s a m p l e v i l l a g e s w e r e a s s i g n e d
s u b-d i s t r i c t , w h i c h i s c o n v e n i e n t , b u t i s
d e s i g n . T h i s m a y n o t h a v e s e r i o u s e f f e c t s
s t a t i s t i c s.

n o t
I n t h i s a r e a

t o e a c h
n o t a c c o r d i n g t o

o n t h e r e s u l t i n g

o n e

W e a l s o f o u n d t h a t i n some a r e a s t h e m a j o r l a n d i n g p l a c e w a s
a l s o s a m p l e d a s a s a m p l e v i l l a g e . W e w e r e r a t h e r p u z z l e d b y t h i s
p r o c e d u r e. W e w e r e n o t a b l e t o d e t e r m i n e h o w t h e t w o s a m p l e s
( f r o m t h e L-2 a n d L-3 s u r v e y s) w e r e k e p t s e p a r a t e. T h e l o c a l
p e r s o n n e l u s u a l l y a t t e m p t e d t o e x p l a i n t h e w a y i n w h i c h t h i s w a s
d o n e , b u t w e s t i l l f e e l t h a t t h i s p r o c e d u r e r e s u l t s i n d o u b l e
s a m p l i n g o f i n f o r m a t i o n f r o m t h e m a j o r l a n d i n g p l a c e . I f t h i s
p r o c e d u r e i s t o b e c o n t i n u e d, t h e n v e r y d e t a i l e d a n d s p e c i f i c
i n s t r u c t i o n s n e e d t o b e g i v e n r e g a r d i n g t h e m e t h o d f o r s e p a r a t i n g
t h e t w o s u r v e y t e c h n i q u e s.
6 . 2.4 S i m p l e C o m p u t a t i o n a l E r r o r s

W e r e a l i z e t h a t t h e r e w i l l a l w a y s b e some e r r o r s i n c o m p u t a t i o n
r e s u l t i n g f r o m s i m p l e m a t h e m a t i c a l e r r o r s. T h e s e e r r o r s a r e
p o t e n t i a l l y some o f t h e m o s t s e r i o u s i f t h e y a r e n o t n o t i c e d.
I n c o r r e c t r e c o r d i n g o f t h e names o f f i s h i n g g e a r , f o r e x a m p l e , i s
q u i t e common . B e c a u s e m u c h o f t h e d a t a a r e r e c o r d e d f r o m t h e
a u c t i o n p l a c e r e c o r d s, i t i s a l s o i m p o r t a n t t h a t those a l s o b e
r e c o r d e d p r o p e r l y. I t i s u n l i k e l y t h a t t h e s e t y p e s o f e r r o r s
w i l l b e e l i m i n a t e d e a s i l y , b u t c a r e f u l c h e c k i n g o f t h e o f t h e
s t a t i s t i c a l f o r m s b y t h e d i s t r i c t s u p e r v i s o r w i l l h e l p t o f i n d
w h e r e t h e y a r e o c c u r i n g.

:

I t i s p o s s i b l e t o e l i m i n a t e some of t h e s e e r r o r s b y p r o v i d i n g
b e t t e r i n s t r u c t i o n f o r f i l l i n g o u t t h e f o r m s a n d b y p r o v i d i n g
b e t t e r t r a i n i n g f o r t h e e n u m e r a t o r s a n d e s t i m a t o r s. T h i s i s b e s t
done by d i s c o v e r i n g w h i c h p a r t o f t h e f o r m s a r e c r e a t i n g t h e most
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c o n f us i o n .
r e p o r t ( D u d l e y a n d H a r r i s 1 9 8 4 ) .S o m e e x a m p l e s a r e g i v e n i n t h e s t a t i s t i c s s y s t e m

6 . 2 .5 P o s s i b l e S y s t e m a t i c C o m p u t a t i o n a l E r r o r s

S y s t e m a t i c e r r o r s i n a s t a t i s t i c a l s y s t e m a r e p e r h a p s t h e m o s t
s e r i o u s. B y t h i s w e m e a n a c a l c u l a t i o n w h i c h i s a l w a y s d o n e i n
a n i n c o r r e c t m a n n e r .

6 . 2.5 . 1 C a l c u l a t i o n o f * R " o n F o r m E L-3

W e a r e c o n c e r n e d t h a t t h e r a i s i n g f a c t o r “ R M u s e d o n t h e v i l l a g e
s a m p l e c o m p i l i n g f o r m ( E L-3) m a y n o t b e c a l c u l a t e d c o r r e c t l y. A s
s p e c i f i e d i n t h e s u r v e y d e s i g n t h e r e a r e t w o p o s s i b l e m e t h o d s o f
c a l c u l a t i o n w h i c h c a n b e u s e d h e r e . T h e f i r s t u s e s n u m b e r s o f
f i s h i n g h o u s e h o l d s . T h e s e c o n d , s u g g e s t e d a t t h e b o t t o m o f f o r m
S L-3, u s e s n u m b e r s o f f i s h i n g g e a r o f t h e t y p e f o r w h i c h t h e f o r m
i s b e i n g u s e d . W e s t r o n g l y s u g g e s t t h i s s e c o n d p r o c e d u r e i f t h e
n e c e s s a r y d a t a a r e a v a i l a b l e .

B o t h t h e s e m e t h o d s u s e t h e f o l l o w i n g r a t i o s

T/S
k a b u p a t e n m i n u s t h o s e
S= t h e n u m b e r o f u n i t s

w h e r e T= t h e T o t a l n u m b e r o f u n i t s i n t h e
a t t h e m a j o r l a n d i n g p l a c e , a n d

i n t h e s a m p 1 e M i l l a g e .
I t i s v e r y i m p o r t a n t t o r e a l i z e t h a t T

t o t a l f o r a l l v i 1 1 a g e s N O T
I f f i s h i n g g e a r o r f i s h i n g h o u s e h o l d s f o r t h e m a j o r l a n d i n g p l a c e
a r e a l s o i n c l u d e d
t h e E L-3 f o r m w i l l r e s u l t .
f o r K a b u p a t e n s w i t h a l a r g e m a j o r l a n d i n g p l a c e .

t h e t o t a l s h o u l d b e t h e
i n c l u d e d i n t h e m a j o r l a n d i n g p l a c e .

t h e n a s i g n i f i c a n t o v e r e s t i m a t e o f c a t c h
t h i s e r r o r w i l l b e l a r g e r

f r o m?

I n g e n e r a l

T h a t i s T=T o t a l n u m b e r o f u n i t s i n t h e k a b u p a t e n
w h i c h a r e n o t a t t h e m a j o r l a n d i n g p l a c e . ki

, 5

_
fy':

T a k e f o r e x a m p l e a k a b u p a t e n w h e r e a b o u t 7 5% o f t h e
f i s h i n g g e a r o f o n e t y p e i s l a n d e d a t t h e m a j o r l a n d i n g
p l a c e . A s s u m e t h a t a b o u t h a l f o f t h e r e s t o f t h a t
f i s h i n g g e a r i s s a m p l e d w i t h f o r m S L-6 a t t h e s a m p l e
v i l l a g e s . I n s u c h a c a s e , i f t h e w r o n g t o t a l i s u s e d ,
t h e c a t c h o n t h a t E L-3 w i l l b e o v e r e s t i m a t e d b y 4 0 0
p e r c e n t .

m
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iffT h u s , i t i s v e r y i m p o r t a n t t o b e s u r e t h a t t h e s e t o t a l s a r e
c o r r e c t . W e s u s p e c t t h a t s o m e t i m e s t h e y a r e n o t . $
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6 . 3 F:o m p U t Pr M i n i — M H H P I

B e c a u s e t h e r e a r e m a n y s m a l 1
o f t h e d a t a f r o m t h e s t a t i s t i c a l s y s t e m
p r e d i c t t h e o v e r a l l e f f e c t o f
u n d e r e s t i m a t e o f t o t a l
o v e r e s t i m a t e . I n
e f f e c t s o f t h e s e e r r o r s I d e v e l o p e d a c o m p u t e r m o d e l o f t h e
s t a t i s t i c s s y s t e m.

e r r o r s w h i c h c a n e f f e c t t h e a c c u r a c y
i t i s d i f f i c u l t t o

t h e s e e r r o r s. S o m e w i l l c a u s e a n
c a t c h w h i l e o t h e r s w i l l c a u s e a n

o r d e r t o m o r e a c c u r a t e l y d e t e r m i n e t h e o v e r a l l
5
1
I
i
s%

»6 . 3.1 D e s i g n o f t h e M i n i -M o d e l I
%if: §T h e m o d e l w a s d e s i g n e d t o m i m i c t h e c o l l e c t i o n o f d a t a i n a

t y p i c a l d i s t r i c t ( k a b u p a t e n ) . T h r e e d i f f e r e n t f i s h i n g g e a r s a r e
a s s u m e d t o e x i s t i n t h e d i s t r i c t , b u t t h e y a r e d i s t r i b u t e d
d i f f e r e n t l y a m o n g t h e v i l l a g e s a n d t h e m a j o r l a n d i n g p l a c e .
F i s h i n g g e a r A i s e v e n l y d i s t r i b u t e d b e t w e e n t h e m a j o r l a n d i n g
p l a c e a n d t h e v i l l a g e s w h i l e g e a r B i s f o u n d m o s t l y a t t h e m a j o r
l a n d i n g p l a c e . G e a r C i s m o r e c o m m o n i n t h e v i l l a g e s ( T a b l e
6.1) .

*1

I:h
ti

*r%> i*
3

A s h o r t M B A S I C p r o g r a m w a s w r i t t e n t o c a l c u l a t e t h e r e s u l t s o f
v a r i o u s c o m b i n a t i o n s o f i n p u t d a t a. T h e d a t a e n t e r e d i s s i m i l a r
t o w h a t t h e e n u m e r a t o r s w o u l d w r i t e o n t h e s a m p l i n g f o r m s ( S L-2,
S L-3, S L-5, S L-6) i n t h e f i e l d. T h e p r o g r a m t h e n c a l c u l a t e s t h e
r e s u l t s w h i c h w o u l d a p p e a r o n t h e d i s t r i c t r e p o r t i n g f o r m ( L L-3)
f o r t h a t q u a r t e r .

W

i

B y u s i n g t h e m o d e l w e c a n e x a m i n e t h e e f f e c t o f v a r i o u s
i n a c c u r a c i e s i n d a t a c o l l e c t i o n o n t h e r e s u l t s p r o d u c e d b y t h e
s t a t i s t i c s s y s t e m. I n t a b l e 6 . 2 I h a v e s u m m a r i z e d t h e p r o b a b l e
a c c u r a c y o f t h e d a t a r e q u i r e d f o r t h e c o m p l e t i o n o f t h e s u r v e y
< S L > f o r m s.

I
&m

'{A
T h e p r o g r a m w a s r u n s e v e n t i m e s f o r e a c h o f t h e t h r e e f i s h i n g

g e a r s. D u r i n g t h e f i r s t r u n o f t h e p r o g r a m t h e a s s u m e d c o r r e c t
v a l u e s w e r e e n t e r e d. F o r t e s t s 1 t h r o u g h 5 a s i n g l e i n p u t i t e m
w a s c h a n g e d. F o r t e s t n u m b e r 6 , d a t a f r o m t h e m o s t l i k e l y f i e l d
s i t u a t i o n w a s e n t e r e d. F o r a l l e x p e r i m e n t a l r u n s o f t h e p r o g r a m,
c a l c u l a t i o n s w e r e m a d e u s i n g b o t h t h e c o r r e c t a n d i n c o r r e c t
r a i s i n g f a c t o r f o r t h e v i l l a g e s a m p l e d a t a ( " R " f r o m f o r m E L-3) .
T h e i n p u t d a t a f o r e a c h c o m p u t e r t e s t a r e l i s t e d i n t a b l e s 6 . 3
t h r o u g h 6 . 5.
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O n e o f t h e b a s i c a s s u m p t i o n s o f t h e m o d e l i s t h a t
s t a t i s t i c s s y s t e m a s d e s i g n e d b y Y a m a m o t o i s b e i n g f o l l o w e d
t h o u g h t h e r e a r e some i n a c c u r a c i e s i n d a t a c o l l e c t i o n,
d a t a i s c o l l e c t e d i n a c o m p l e t e l y d i f f e r e n t m a n n e r
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m a d e u p , o r i s n o t r e c o r d e d a t a l l , t h e n t h e m o d e l i s i n v a l i d a s
a m e a s u r e o f t h e a c c u r a c y o f t h e s y s t e m. F r o m t h e r e s u l t s o f o u r
r e v i e w o f t h e s t a t i s t i c s s y s t e m i t s e e m s a p p a r e n t t h a t , a t l e a s t
i n J a v a, r e a s o n a b l e a t t e m p t s a r e b e i n g m a d e t o f o l l o w t h e d e s i g n
o f t h e s t a t i s t i c s s y s t e m. ii

?!I

!

6 . 3.2 R e s u l t s f r o m t h e M i n i -M o d e l

T h e r e s u l t s f r o m t h e m o d e l s h o w n f o r e a c h f i s h i n ga r e g e a r
( T a b l e s 6 . 6 t h r o u g h 6 . 8) a n d f o r t h e w h o l e d i s t r i c t ( T a b l e 6 . 9) . ' 4

>
a

I t i s q u i t e o b v i o u s t h a t i n a l l s i t u a t i o n s t h e u s e o f t h e
i n c o r r e c t r a i s i n g f a c t o r r e s u l t s i n a v e r y s i g n i f i c a n t
o v e r e s t i m a t e o f t h e c a t c h. T h i s e r r o r i s l a r g e s t i n s i t u a t i o n s
w h e r e m o s t , b u t n o t a l l , o f a p a r t i c u l a r f i s h i n g g e a r i s f o u n d a t
t h e m a j o r l a n d i n g p l a c e . T h e e r r o r i s s m a l l e s t i n c a s e s w h e r e
t h e f i s h i n g g e a r i s p r i m a r i l y i n t h e s a m p l e v i l l a g e s. T h e e r r o r
w i l l b e z e r o w h e n n o n e o f t h e f i s h i n g g e a r i s a t t h e m a j o r-
l a n d i n g p l a c e . T h i s m a y b e t h e c a s e f o r c e r t a i n s m a l l s c a l e
g e a r s i n s o m e d i s t r i c t s.

a
•\c

U

p
M.114

mr

I f t h e r a i s i n g f a c t o r i s c a l c u l a t e d c o r r e c t l y t h e r e s u l t s a r e
w i t h i n 2 0 p e r c e n t o f t h e t r u e v a l u e s f o r a l l s i t u a t i o n s e x a m i n e d
b y t h e m o d e l . T h e l a r g e s t e r r o r s o c c u r i n t e s t s 1 , 3, a n d 5.

e x a m i n e d t h e e f f e c t i f d a t a f r o m t h e m a j o r l a n d i n g p l a c e
f i s h c a u g h t b u t n o t s o l d a t

m
•I';,

arT e s t 1
( f o r m S L-5) d i d n o t p r o p e r l y l i s t
a u c t i o n . O f c o u r s e t h i s c a u s e d a 1 a r g e r e r r o r f o r f i s h i n g g e a r B
w h i c h i s f o u n d m o s t l y a t t h e m a j o r l a n d i n g p l a c e . H1

aT e s t 3 i n v e s t i g a t e d t h e e f f e c t i f b o a t s a r r i v i n g a t t h e m a j o r
l a n d i n g p l a c e w e r e n o t c o u n t e d p r o p e r l y. T h i s p r o d u c e d t h e
l a r g e s t e r r o r w h e n a l a r g e p r o p o r t i o n o f t h e f i s h i n g g e a r i s
f o u n d a t t h e m a j o r l a n d i n g p l a c e. H o w e v e r , i t i s i m p o r t a n t t o
n o t e t h a t T e s t 3 a l s o a s s u m e s t h a t " s i m p l e e s t i m a t i o n " i s u s e d t o
e x p a n d t h e d a t a f r o m t h e s a m p l e d a y s t o t h e t o t a l m o n t h. I n m o s t
s i t u a t i o n s i n C e n t r a l a n d W e s t J a v a t h i s i s N O T t h e m e t h o d w h i c h
i s u s e d. I n s t e a d " r a t i o e s t i m a t i o n " i s u s e d. I n t h i s m e t h o d t h e
c a t c h f r o m t h e a u c t i o n p l a c e i s c o r r e c t e d f o r c a t c h s o l d o u t s i d e
t h e a u c t i o n. T h e n u m b e r o f b o a t s l a n d i n g i s n o t u s e d i n t h e
c a l c u l a t i o n s ( s e e t h e r e s u l t s o f T e s t 2) . T h e r e f o r e , i f r a t i o
e s t i m a t i o n i s u s e d ( o n f o r m E L-2) t h e n t h e n u m b e r o f b o a t s
a r r i v i n g a t t h e m a j o r l a n d i n g p l a c e i s n o t v e r y i m p o r t a n t t o
t h e s e c a l c u l a t i o n s.
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T e s t 5 i n v e s t i g a t e d t h e e f f e c t s i f t h e n u m b e r o f t r i p s p e r
q u a r t e r a t t h e s a m p l e v i l l a g e s i s o v e r e s t i m a t e d b y 2 0 p e r c e n t .
O f c o u r s e t h i s h a s t h e m o s t e f f e c t o n f i s h i n g g e a r C w h i c h i s
m o s t p l e n t i f u l i n t h e v i l l a g e s r a t h e r t h a n a t t h e m a j o r l a n d i n g
p l a c e .

< . tU-mt.
•j 3

m
I n T e s t 6 t h e c o m b i n e d - e f f e e t o f s e v e r a l

w a s e x a m i n e d.
f r o m t h e m a j o r l a n d i n g

o f t h e s e i n a c c u r a c i e s
T e s t 6 c a u s e d a s i g n i f i c a n t u n d e r e s t i m a t e o f c a t c h

b u t a l s o c a u s e d a s i g n i f i c a n t
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ip l a c e

m
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o v e r e s t i m a t e o f c a t c h f r o m t h e v i l l a g e s u r v e y ( T a b l e 6 . 9) . T h e
o v e r a l l r e s u l t f o r t h e t e s t d i s t r i c t w a s a r e l a t i v e l y s m a l l
u n d e r e s t i m a t e o f c a t c h . H o w e v e r , n o t e t h a t f o r f i s h i n g g e a r B a
s i g n i f i c a n t u n d e r e s t i m a t e o c c u r r e d. F o r g e a r C a s i g n i f i c a n t
o v e r e s t i m a t e o c c u r r e d. T h u s i n a d i s t r i c t w i t h m u c h o f t h e g e a r

c a t c h e s t o b e
t h e v i 1 1 a g e s w e

» .

;!If
a t a m a j o r-
o v e r e s t i m a t e d
w o u l d e x p e c t t h e c a t c h e s t o b e u n d e r e s t i m a t e d.

l a n d i n g p l a c e w e m i g h t e x p e c t
i f m u c h o f t h e g e a r i s i nb u t L,

V

T h e m i n i -m o d e 1 i nd i c a t e s
i m p r o v i n g t h e s t a t i s t i c s s y s t e m s h o u l d b e :

t h a t t h e f i r s t p r i o r i t i e s f o r I
i
i

1. M a k e s u r e HR " o n E L-3 i s c a l c u l a t e d c o r r e c t l y.
2. M a k e s u r e t h a t n o n-a u c t i o n c a t c h e s a t t h e m a j o r

l a n d i n g p l a c e a r e i n c l u d e d o n f o r m S L-5.
V'*3. T r y t o g e t g o o d e s t i m a t e s o f n u m b e r

p e r q u a r t e r i n t h e s a m p l e v i l l a g e s ( f o r m S L-6) .o f t r i p s m a d e

4. I t i s i m p o r t a n t t o n o t e t h a t t h e t y p e s o f e r r o r s
t h e m i n i m o d e l e x a m i n e d a r e t h o s e t h a t m i g h t o c c u r e v e n
i f a l l t h e s t a t i s t i c a l w o r k e r s w e r e a t t e m p t i n g t o d o a
g o o d j o b. C a r e l e s s e r r o r s, r e c o r d i n g
i n f o r m a t i o n , o r n o t c o l l e c t i n g t h e d a t a a c c o r d i n g t o
t h e p r o p e r p r o c e d u r e w i l l c a u s e g r e a t e r e r r o r s i n t h e
f i n a l s t a t i s t i c a l r e p o r t s. T h e o n l y w a y t h e s e
c a n b e e l i m i n a t e d i s f o r t h e d i s t r i c t w o r k e r s t o d o a
b e t t e r j o b a n d f o r t h e p r o v i n c i a l w o r k e r s t o h e l p t h e m
w i t h p r o p e r t r a i n i n g a n d s u p e r v i s i o n.
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1 . T R A I N I N G P R O G R A M S A N D W O R K S H O P S.
1 . 1. T r a i n i n g p r o g r a m s i n t h e f o r m o f w o r k s h o p s, o r v i s i t s
b y a t r a i n i n g s t a f f t o t h e k a b u p a t e n s, s h o u l d b e
e n c o u r a g e d. O n e o f t h e c u r r e n t w e a k n e s s e s o f t h e s y s t e m i s
t h e l a c k o f c o n t a c t b e t w e e n t h e f i e l d a n d t h e p r o v i n c i a l a n d
n a t i o n a l o f f i c e s. T h e D i r e c t o r a t e G e n e r a l o f F i s h e r i e s
s h o u l d b e v e r y c a r e f u l i n a s s u r i n g t h a t t h e p e o p l e a t t e n d i n g
t h e t r a i n i n g c o u r s e s/w o r k s h o p s b e t h e s a m e p e o p l e w h o
a c t u a l l y w o r k w i t h t h e s t a t i s t i c s s y s t e m.

W

; C -.VM

im-

1 . 2. T r a i n i n g p r o g r a m s f o r t h e f i e l d e n u m e r a t o r s
e s s e n t i a l f o r i m p r o v e d o p e r a t i o n o f t h e s y s t e m. M a n y o f t h e

f o u n d w i t h t h e s y s t e m w e r e d u e t o
T h e s e p r o g r a m s

a n d e s p e c i a l l y t h e

a r e X;j

%p r o b i e m s
m i s u n d e r s t a n d i n g s a t t h e e n u m e r a t o r l e v e l ,
s h o u l d s t r e s s t h e d e s i g n o f t h e s y s t e m
p r o p e r u s e o f t h e s u r v e y f o r m s.
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1 . 3. B e c a u s e t h e p r o p e r o p e r a t i o n of t h e s t a t i s t i c s p r o g r a m
i s d e p e n d e n t o n t h e e s t i m a t i o n d o n e a t t h e d i s t r i c t o f f i c e
t r a i n i n g p r o g r a m s f o r t h e d i s t r i c t w o r k e r s r e s p o n s i b l e -f o r
c o m p l e t i n g t h e e s t i m a t i o n a n d r e p o r t i n g f o r m s i s e s s e n t i a l .
T h e s e t r a i n i n g p r o g r a m s/w o r k s h o p s s h o u l d i n c l u d e
a b u n d a n c e o f a c t u a l w o r k i n f i l l i n g o u t e x a m p l e f o r m s o f
d i f f e r e n t t y p e s. E m p h a s i s s h o u l d b e o n t h e e s t i m a t i o n f o r m s
( e s p e c i a l l y t h e c o r r e c t c a l c u l a t i o n o f " R " o n E L-3) . S o m e
a t t e n t i o n s h o u l d a l s o b e g i v e n t o t h e c h e c k i n g o f t h e s u r v e y
f o r m s t u r n e d i n b y t h e e n u m e r a t o r s.

J

i !a n

r
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2. P E R I O D I C I N S P E C T I O N O F F I E L D P R O C E D U R E S. A p e r i o d i c r e v i e w o-f
t h e d a t a c o l l e c t i o n, e s t i m a t i o n a n d r e p o r t i n g p r o c e d u r e s s h o u l d
b e m a d e b y t h e n a t i o n a l a n d p r o v i n c i a l -f i s h e r i e s s t a t i s t i c s
s t a f f . W e -f e e l t h a t -f i e l d i n s p e c t i o n s o-f t h e k a b u p a t e n o f f i c e
a n d f i s h l a n d i n g s i t e s w o u l d b e v e r y h e l p f u l i n i m p r o v i n g t h e
o p e r a t i o n o f t h e s t a t i s t i c s s y s t e m.

2 . 1. T h e p u r p o s e o f t h e f i e l d i n s p e c t i o n s w o u l d b e t w o f o l d:
f i r s t t o m a k e s u r e t h a t t h e p r o c e d u r e s a r e b e i n g c a r r i e d o u t
c o r r e c t l y , a n d s e c o n d t o s h o w t h e f i e l d w o r k e r s t h a t t h e i r
j o b s a r e i m p o r t a n t t o t h e p r o v i n c i a l a n d n a t i o n a l o f f i c e s. i

•i:3
f

2 . 2. T h e r e c o m m e n d e d p r o c e d u r e f o r t h e f i e l d i n s p e c t i o n s
w a s i n c l u d e d i n t h e s t a t i s t i c s r e p o r t ( D u d l e y a n d H a r r i s
1 9 8 4 ) a n d i s n o t i n c l u d e d h e r e .

ZI M P R O V E S T A T U S O F S T A T I S T I C S W O R K E R S. M a n y o f t h e p e o p l e w h o
a r e c o l l e c t i n g f i s h e r y s t a t i s t i c s f o r I n d o n e s i a a l s o h a v e m a n y
o t h e r j o b s. A l t h o u g h s e v e r e b u d g e t a r y l i m i t a t i o n s e x i s t , t h e j o b

e n u m e r a t o r s a n d o t h e r w o r k e r s s h o u l d b e g i v e n a h i g h e r
I f p o s s i b l e, t h e s t a t i s t i c s p e r s o n n e l s h o u l d h a v e m o r e

t h e

o
%
_• •

&
'1

o f t h e
s t a t u s,
d i r e c t c o n t a c t w i t h
s t a t i s t i c s o f f i c e s. &p r o v i n c i a l a n d n a t i o n a l f i s her y S:-'u

3 . 1. T h e D i r e c t o r a t e G e n e r a l o f F i s h e r i e s s h o u l d e m p l o y a
q u a l i f i e d f i s h e r i e s s t a t i s t i c i a n. T h i s p e r s o n s h o u l d b e
r e s p o n s i b l e f o r t h e d i r e c t i o n o f t h e n a t i o n a l f i s h e r i e s
s t a t i s t i c s p r o g r a m. T h i s p e r s o n s h o u l d b e r e s p o n s i b l e f o r
t h e p e r i o d i c r e v i e w a n d u p d a t e o f t h e m e t h o d o l o g y o f t h e
s t a n d a r d s y s t e m o f f i s h e r y s t a t i s t i c s. T h i s p e r s o n s h o u l d
h a v e t h e q u a l i f i c a t i o n s w h i c h w e r e l i s t e d i n t h e s t a t i s t i c s
r e p o r t .

f . -
6

i

B e c a u s e t h e w h o l e s y s t e m i s v e r y d e p e n d e n t o n t h e d a t a
c o l l e c t e d b y t h e e n u m e r a t o r s, e v e r y t h i n g p o s s i b l e s h o u l d b e
d o n e t o i m p r o v e t h e s t a t u s o f t h e e n u m e r a t o r 's p o s i t i o n . A t
p r e s e n t t h e e n u m e r a t o r u s u a l l y h a s m a n y o t h e r j o b s i n
a d d i t i o n t o d a t a c o l l e c t i o n , a n d t h e s a l a r y f o r d a t a
c o l l e c t i o n i s v e r y l o w ( a b o u t f o u r p e r c e n t o f t h e t o t a l
s a l a r y) . T h e D i r e c t o r a t e G e n e r a l o f F i s h e r i e s s h o u l d
e x p l o r e e v e r y p o s s i b l e m e a n s o f i m p r o v i n g t h e s t a t u s o f t h e
en u m e r a t o r 's jo b.
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4. PERIODIC REVIEW AND POSSIBLE ADJUSTMENT OF SAMPLING DESIGN.
At intervals the design of the statistical system should be
reviewed and adjustments made to improve the accuracy of the
information obtained from it.

4:$
>

%

:A
4.1. For example , it may be necessary to change a major-
landing place or to select new sample villages. Also, the
major gear types at a given location may change from time to
time.

•y

4.2. As a part of such periodic reviews the original survey
form data < SL forms) from selected kabupatens should be
reviewed and analyzed to determine the proper sample sizes
required to obtain the necessary precision of the
estimates. For example , it may be necessary to samp 1 e more
villages, or more boats on a sample day.

.
'i.i
" A?

4

w

4.3. Such investigations should be carried out by the
nationa1 fishery statistician or by the fisheries staff in
cooperation with a qualified statistician.

•V

IMPROVE COORDINATION WITH OTHER DATA COLLECTION SYSTEMS.
There are several other -fishery and related agencies which
collect statistical data about the -fisheries o-f Indonesia.
Although the needs o-f these different agencies are different,
better coordination between them is needed.

5.
i

5.1. Much of the data for these agencies is being collected
from the same source: the auction place records. An
unnecessary duplication of effort is occur ing at the auction
places resulting in more work for the auction place staff
and less accurate information for everyone. In some cases

auction place staff are filling out three different
monthly reports to three different agencies. The

information.

i
3
1
?
i.

' -Y lI

the
forms for
reports all contain the same

Acollected by the other
Fisheries can be

fishery statistics
Directorate

i n conjunction
In fact an offer should be made to

5.2. Much of the information
divisions of the Directorate General of
more closely coordinated with the
systerri. For examp 1 e , when a worker from the
goes to the field the work shou 1 d be done
with the enumerator.
help the enumerator in return for his assistance.

s*

K

Vi
hThe standard statistical system provides only a small

planning and carrying out
management programs, but the close coordination of

necessary management , planning and research
improve the overall management of fisheries in

5.3.
part of the data necessary for
fishery
i t w i t h o t h e r-
s t u d i e s w i l l
I ndories i a.
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D i r e k t o r a t J e n d e r a l P e r i k a n a n. 1 9 8 0 . K e t e n t u a n k e r j a p e n g u m p u l a n ,
p e n g o l a h a n , d a n p e n y a j i a n d a t a s t a t i s t i k p e r i k a n a n . B u k u I
D e p a r t m e n P e r t a n i a n, J a k a r t a , I n d o n e s i a.9

D u d l e y ,
s t a n d a r d

R. 6. a n d K. C. H a r r i s. 1 9 8 4. F i e l d
s y s t e m o f f i s he r y s t a t i s t i c s f o r

r e c o m m e n d a t i o n s f o r i t s i m p r o v e d o p e r a t i o n. A r e p o r t
D i r e c t o r a t e G e n e r a l o f F i s h e r i e s, I n d o n e s i a a s p a r t o f t h e
S m a l l S c a l e F i s h e r i e s D e v e l o p m e n t P r o j e c t . 4 0p.

r e v i e w
In d o r i e s i a w i t h

t o t h e
U S A I D

Y a m a m o t o , T a d a s h i . 1 9 8 0. A s t a n d a r d s t a t i s t i c a l s y s t e m f o r
c u r r e n t f i s h e r y s t a t i s t i c s i n I n d o n e s i a. A r e p o r t p r e p a r e d f o r

d e v e l o p m e n t a n d m a n a g e m e n t p r o j e c t , I n d o n e s i a.
F i e l d D o c u m e n t 7. 7 9p .t h e f i s h e r i e s

R o m e , F A O 1 9 8 0 . F I:D P/I N S/7 2/0 6 4
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Figure !. Sone major components oF the standard system For

Fishery statistics.

SL-0
Annual
summary oF
power boats

SL-1 SL-2
Yearly 1 ist
oF Fishing
households
in sample
vi l lage
with quarterly
gear update

- KL1 SL-6
Quarterly
catch data
From a
sample vi l lage
For a gear
type.

SL-3
Monthly report
by auction
place or
Fishing
company.

SL-5
Catch From
sample tr ips
on a sample

SL-4
Count oF
boats
arriving at
a major
landing
place on a
sample day

Power Number oF
Fishing
households
in district

boat
card.

day.t
AOR

A
Data on number
oF each type
oF Fishing
gear in the

• district.

and
selection oF
sample boats

S/
Catch

Mr V

BR“
For Form

EL-3

per
unit
e -f Fort

MJLV V \ f V
EL-1 EL-3

Quarterly
estimate oF catch
and number oF
tr ips For each
gear For vi l lages
outside the
major landing
place.

EL-2
Monthly estimate
oF catch and
trips For each
gear at the
major landing
place.

Number oF
Fishing establishments
Fishing boats and
Fishing units.

i
From
Fishing
company

1
XLV y v !%

LL-1 LL-2
Quarterly report
oF number oF tr ips
by type oF gear
and size oF boat.

LL-3
Quarterly report
oF catch by
type oF gear
and by species.

Annual report
oF number oF
Fishing establishments
Fishing boats and
Fishing units.
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Table 6 ,1 . Assunpt ions made concerning the hypothet ical f ishing gear
in a typical dis t r ic t as used in the computer raini -model of the'
fishery sta t is t ics system.

Total Fishing Units
Major

Distr ic t Landing Vil lages
Place

Actual Catch
Major

Distr ic t Landing Vil lages
Place

Saraple
Vil lages

Fishing Gear A

Fishing Gear B
Fishing Gear C

500 250 250 100 1650 900 750
500 450 50 25 1770 1501620
500 100 400 160 1560 360 1200

The true catch per uni t effor t for al l f ishing gear was
50 kg/day at the major landing place and
40 kg/day at al l other locat ions.

Note:

f- •.
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Table 6 .2. Summary of connents about the probable accuracy
of da ta col lec ted at the d is t r ic t level and used in the Indones ian
f i shery s ta t i s t ics sys tem.

A

4
$

SUMMARY COMMENTS ABOUT THE ACCURACY OF DATA
WHICH ARE USED IN THE STATISTICS

SYSTEMTYPE OF DATA
Data f rom SL-2 etc

Number of RTP/Fishing Gear
in the Kabupaten

in the sample v i l lages
Frac t ion of RTP/Fishing Gear

a t the major landing place.
Data f rom SL-3

Tota l ca tch for the quar ter
Number of t r ips

Probably underes t imated especia l ly i f
da ta from the 1973 census KL i s s t i l l used

Probably a l r ight
Probably s l ight ly overes t imated

•V

/ *

Probably a l r ight
Probably a l r ight

( However Auct ion place data probably
overes t imates the CPUE used on SL-6) : i

Data from SL-5
Data from sample boats:

ca tch sold a t auct ion
to ta l ca tch

Probably a l r ight
Underes t imated

DBecause f i sh sold outs ide auct ion not recorded
2) Boats landinQ outs ide auct ion not sampled

Alr ight ( but b iased toward boats wi th good catches)
Underes t imated

tNumber of boats sampled
Tota l number of boats landing

Data from SL-6
Averaqe t r ips per quar ter
Frac tTon of f i sh sold ( .8, .9 etc)

Auct ion present? ( y/n )

y‘r.

Maybe overes t imated ( only successfu l f i shermen interv iewed)
Maybe overes t imated

If no auct ion place:
Number of t r ips from interv iew
Catch per quar ter f rom interv iew

9?
99

Informat ion on EL-3
Rais ing fac tor on EL-3 Probably ca lcula ted incorrec t ly.

>
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Page 6-16
Table 6.3. Input data for a Mini -model of the ' f ishery stat is t ics
system in a single distr ict ( kabupaten ) for one quarter .
This is input data for hypothetical FISHING GEAR A.

Test Values for Hypothetical Fishing Gear A
:•INPUT DATA

( weights in kg)
Assumed
'Correct * Test Test Test Test Test Test

Values 1 2 3 4 5 6
Data from SL-2 etc

Number of Fishing Gear
in the Kabupaten
in the sample vil lages
at the major landing place

Fraction of RTP/Fishinq G
at the major 1 andino place .

500 450 450
100
250

ear
0.50

y
Data from SL-3

( Combined data -for one quarter )
Total catch ior the quarter
Number of t r ips
CPUE from SL-3•Correct1 CPUE tor SL6

750000
15000

50data
40 50 48

Data tron SL-5
( Combined data tor one month )
Data tron sample boats:

catch sold at auction
total catch

Number ot boats sampled
Total number ot boats landing

250
300 250 250

5
167 134 134 134

Data tron SL-6
Average tr ips per quarter
Fraction ot t ish sold ( .8, , 9 etc )

Auction present? ( y/n )

60 72 72
'/0.8 0.9

Y
If no auction place ;

Number of t r ips from interview
Catch per quarter from interview

60
2400

Information for EL-2
DRatio est imation

2)simple est imation
X

X
Note ; Assumptions for Test 6 are ;

1 ) Numbers of Fishing gear are underest imated by 10 percent .
2) Catch per tr ip in vil lage samples is overest imated by 20 percent .
3) Catch sold outside of auction at the major landing place

is not recorded properly ( on form SL-5) .
4) The number of boats arriving at the major landing place

is underest imated by 20 percent .
5) The number of t r ips per quarter in the sample vil lages

is overest imated by 20 percent .
6) The fraction of f ish sold at auction in the sample vil lages

is recorded as 0.9 when i t is really 0.8.

!•,
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Table 6 , 4 . Input data for a Mini -fflodel of the fishery statistics
systen in a single district (kabupaten) for one quarter .
This is input data for hypothetical FISHING GEAR B.

Tes; t'iiues for Hypothetical Fishing Gear B
INPUT DATA
(weights in kg)

Assumed
‘Correct 1 Test Test Test Test Test Test

Values 1 2 3 4 5 6
Data from SL-2 etc

Number of Fishino Gear
in the Kabupaten
in the sample villages
at the major landing place

Fraction of RTP/Fishinq Gear
at the major landing place .

500 450 450
25

450
0.90

Data from SL-3
( Combined data for one quarter )
Total catch for the quarter
Number of trips
CPUE from SL-3
‘Correct 1 CPUE for SL6

1350000
27000

50data
40 50 48

Data from SL-5
( Combined data for one month)
Data from sample boats:

catch sold at auction
total catch

Number of boats sampled
Total number of boats landing

250
300 250 250

5
300 240 240 240

Data from SL-6
Average trips per quarter
Fraction of fish sold ( .8 , .9 etc )

Auction present ? ( y/n)

s60 72 72
0.8 0.9

Y ••

If no auction place ;
Number of trips from interview
Catch per quarter from interview

60
2400

Information for EL-2
DRatio estimation

2)$ iraple estimation
X

X
Note: Assumptions for Test 6 are:

1) Numbers of Fishing gear are underestimated by 10 percent .
2) Catch per trip in village samples is overestimated by 20 percent .
3) Catch sold outside of auction at the major landing place

is not recorded properly ( on form SL-5).
4) The number of boats arriving at the major landing place

is underestimated by 20 percent .
5) The number of trips per quarter

is overestimated by 20 percent .
6) The fraction of fish sold

in the sample villages
at auction in the sample villages

is recorded as 0.9 when it is really 0.8.
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iTable 6.5. Input data for a Mini -model of the fishery stat is t ics

system in a single distr ict ( kabupaten ) for one quarter .
This is input data for hypothetical FISHING GEAR C.

. !
;Test Values for Hypothetical Fishing Gear C

INPUT DATA
(weights in kg)

Assumed
"Correct " Test Test Test Test Test Test
Values 1 2 3 4 5 6

Data from SL-2 etc
Number of Fishincj Gear

in the Kabupaten
in the sample vil lages
at the major landing place

Fraction of RTP/Fishinq Gear
at the major landing place.

500 «0 450
160
100

0.20
Data from SL-3

( Combined data for one quarter )
Total catch for the quarter
Number of t r ips
CPUE from SL-3
"Correct " CPUE for SL6

300000
6000

50data
40 50 48

Data from SL-5
( Combined data for one month )
Data from sample boats:

catch sold at auction
total catch

Number of boats sampled
Total number of boats landing

1250
300 250 250

5 i67 53 53 53
Data from SL-6

Average tr ips per quarter
Fraction of f ish sold ( .8, .9 etc)

Auction present? ( y/n )
If no auction place:

Number of t r ips from interview
Catch per quarter from interview

3
<50 72 72

0 . 8 0.9
Y

<50 I2400
Information for EL-2

DRatio est imation
2) simple est imation

X
X V

Note: Assumptions for Test 6 are:
1 ) Numbers of Fishing gear are underest imated by 10 percent .
2) Catch per tr ip in vil lage samples is overest imated by 20 percent .
3) Catch sold outside of auction at the major landing place

is not recorded properly ( on form SL-5) .
4 ) The number of boats arriving at the major landing place

is underest imated by 20 percent .
5) The number of t r ips per quarter

is overest imated by 20 percent .
6) The fraction of f ish sold

;"

u
v-
:

in the sample vil lages
-?•

at auction in the sample vil lages
is recorded as 0.9 when i t is really 0.8. u
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Table 6.6. Data resulting from a Mini-model of the -fishery
statistics system in a single district (kabupaten) for one quarter .
These are the results for hypothetical fishing gear A .

Results for Hypothetical Fishing Gear A
Assumed
'Correct ' Test Test Test Test Test Test
Values

RESULTING
OUTPUTS (weights in tons) 1 2 3 4 5 6

R ratio on EL-3
Incorrect R ratio
Catch Resulting front Major Landing Place Data

Total Catch from EL-2 900.0
Catch Resulting from Sample Village Data

Total Catches from EL-3
using incorrect R
using correct R

Percent error caused by R

TOTAL CATCH FOR KABUPATEN
Totals from LL3

using incorrect R
using correct R

Percent error
(using correct R)

2.50 2.50 2.50 2.50 2.50 2.252.25
5.00 5.00 5.00 5.00 5.00 4.504.50

750.0 900.0 723.6 900.0 750.0900.0

1500.0 1500.0 1500.0 1500.0 1687.5 1800.0 1728.0
750.0 750.0 750.0 750.0 843.7 900.0 864.0

100.00 100.00 100.00 100.00 100.01 100.00 100.00

2400.0
1650.0

2250.0
1500.0

2400.0
1650.0

2223.6
1473.6

2587.5
1743.7

2700.0
1800.0

2478.0
1614.0

-9.090 0 -10.69 5.68 9.09 -2.18

Total percent error
( including

45.5 36.4 45.5 34.8 50.256.8 63.6
incorrect R from EL-3)
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Table 6.7. Data resulting -from a Mini-model of the fishery
statistics system in a single district (kabupaten) for
These are the results for hypothetical fishing gear B.

one quarter.
3

Results for Hypothetical Fishing Gear B
Assumed
‘Correct" Test Test Test Test Test Test
Values

RESULTING
OUTPUTS (weights in tons) 31 2 54 6

R ratio on EL-3
Incorrect R ratio

Catch Resulting from Major Landing Place Data
Total Catch from EL-2 ' 1620.0

Catch Resulting from Sample Village Data
Total Catches from EL-3

using incorrect R
using correct R

Percent error caused by R
TOTAL CATCH FOR KABUPATEN

Totals from LL3
using incorrect R
using correct R

Percent error
(using correct R)

2.0 2.0 2.0 2.0 1.8 2.0 1.8
20.0 20.0 20.0 20.0 18.0 20.0 18.0

1350.0 1620.0 1296.0 1350.01620.0 1620.0

1500.0 1500.0 1500.0 1500.0 1687.0 1800.0 1728.0
150.0 150.0 150.0 150.0 168.7 180.0 172.8

900.00 900.00 900.00 900.00 900.00 900.00 900.00

3120.0
1770.0

2850.0
1500.0

3120.0
1770.0

2796.0
1446.0

3307.5
1788.7

3420.0
1800.0

3078.0
1522.8

0 -15.25 0 -18.31 1.06 -13.971.69

Total percent error
(including

76.3 61.0 76.3 58.0 86.9 93.2 73.9
incorrect R from EL-3)
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Table 6.8. Data resulting -from a Mini-node ) of the fishery
statistics systen in a single district (kabupaten) for one quarter .
These are the results for hypothetical fishing gear C.

Results for Hypothetical Fishing Gear C
Assuned

‘Correct * Test Test Test Test Test Test
Values

RESULTING
OUTPUTS (weights in tons) 1 2 3 4 5 6

2.50R ratio on EL-3
Incorrect R ratio

2.50 2.50 2.50 2.25 2.50 2.25
3 ,13 3.13 3.13 2.18 3.13 2.183.13

Catch Resulting from Major Landing Place Data
Total Catch fron EL-2 360.0 300.0 360.0 286.2 360.0 360.0 300.0

Catch Resulting fron Sanple Village Data
Total Catches fron EL-3

using incorrect R
using correct R

Percent error caused by R
TOTAL CATCH FOR KABUPATEN

Totals from LL3
using incorrect R
using correct R

Percent error
(using correct R)

Total percent error
( including incorrect R fron EL-3)

1500.0
1200.0

1500.0
1200.0

1687.5
1350.0

1800.0
1440.0

1728.0
1382.4

1500.0
1200.0

1500.0
1200.0

25.00 25.00 25.00 25.00 25.00 25.0025.00

1860.0
1560.0

1800.0
1500.0

1860.0
1560.0

1786.2
1486.2

2047.5
1710.0

2160.0
1800.0

2028.0
1682.4

0 -3,85 0 -4.73 9.62 15.38 7.85

15.419.2 19.2 14.5 31.3 38.5 30.0
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Table 6.9 . Results of a Mini-model of the fishery statistics system in a
a sinqle district including data from three different fishing gears.
Resulting fish catch estimates are shown for a variety of possible
sampling situations. 'Test 6' illustrates the most likely outcome .

Results for Hypothetical District
Assumed
'Correct * Test Test Test Test Test Test
Values

RESULTING
OUTPUTS (weights in tons) 1 2 3 54 6
Correct Results

Data from Major Landing Place
Data from Other Villages
TOTAL

Results using incorrect * R "
Data from Major Landing Place

Percent error
Data from Other Villages

Percent error
TOTAL

Percent error

Results using correct * R'
Data from Major Landing Place

Percent error
Data from Other Villages

Percent error
TOTAL

Percent error

2880.0
2100.0
4980.0

2880.0 2400.0 2880.0 2305.8 2880.0 2880.0 2400.0
0 -16.7 0 -19.9 0 0 -16.7

4500.0 4500.0 4500.0 4500.0 5062.5 5400.0 5184.0 f

t114.3 114.3 114.3 114.3 141.1 157.1 146.9 17380.0 6900.0 7380.0 6805.8 7942.5 8280.0 7584 ,0
48.2 38.6 48.2 36.7 59.5 66.3 52.3

\
2880.0 2400.0 2880.0 2305.8 2880.0 2880.0 2400.0

0 -16.7 -19.9 00 0 -16.7 %\2100.0 2100.0 2100.0 2100.0 2362.4 2520.0 2419.2
0 0 12.50 0 20.0 15.2

4980.0 4500.0 4980.0 4405.8 5242.4 5400.0 4819.2
0 -9.6 0 -11.5 5.3 8.4 -3.2

*
9Note : Assumptions for Test 6 are:

1 ) Numbers of Fishing qear are underestimated by 10 percent .
2) Catch per trip in vfllaqe samples is overestimated by 20 percent .
3) Catch sold outside of auction at the major landing place

is not recorded properly ( on form SL-5).
4) The number of boats arrivinq at the major landing place

is underestimated by 20 percent .
5) The number of trips per quarter

is overestimated by 20 percent .
6) The fraction of fish sold

'A

c
>i

4
in the sample villages

Sat auction in the sample villages
is recorded as 0.9 when it is really 0.8.
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