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ABSTRACT

Investigation on fishery resources in the west coast of Aceh Province was carried out during July until

August 26[S and August until September 2006. One of the objectives of the investigation was to determine

thJstate of demersai stock after the area severely hit by tsunami in December 2OM. Data were collected

through exploratory fishing, using modified shrimp trawl operated on R. V. Bawal Putih I platform. Stations of

observation were made to CistriUute along the continental shelf area. The results show that a total of 117

demersal fish species were found in the study area with Leiognathidae that was the most abundant in both

of the years. As for shrimpe, a total of 16 species was recorded. Fish densities in 2006 tend to be higher as

compared to the densities in 2005. However, statistical comparisons of the abundances between the two

years showed no significant difference in the catches of the dominant demersal families. There may be

iigns of change in siallow water species composition and abundance, probably due to the concentration of

efiort in the inlhore areas (<15 m depth). Conversely, less impacled deeper species show signs of increase.
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INTRODUCTION

The tsunami disaster in December 26,2004 had a
devashting effect on coastalfishing communities in Aceh

Prcvince.Along with destroying housing and communities
facilities, the tsunami killed an estimated 10.000 fishers
and destoyed over 10.000 fishing boats, countless fishing
gears and associated support infrastructure (MMAF,

2006),

Before tsunami, the fishing gears used to exploit
demersal resou rces i n the west coast consisted of bottom
long lines, hand lines, bottom gillnets (including trammel
nets) and beach seines. In the codstal southern partof
the area off Aceh Selatan, in waters less than 15 m depth,

smallbottom trawls are also used. Some of these have

recently replaced gill nets. Hand lines are operated on

the coral reef area to catch demersal reef fish.

Through aid from internationaland non governmental

organizations, national and local governments, the
replacement of boats and gears has been gradually
occurred. However, the distribution of these aid varied
greatly, with a few villages receiving the bulk of the aid

while some villages received none at all. The boats
distributed through the aid programme have been mainly

smaller type of boats (mostly between 5 and 1 2 GT) with

respect to the original fleet configuration (Garces ef a/.,

2006). These may have consequences on the overall
diversity of the future fishing activities (e.9. gears used,
fishing zone, and target species).

There have been a number of efforts to assess the
state of tre fishery resources in theAceh area, particularly

afterthe event of tsunami. These information are needed

in order to rebuild the fishery sector consistent with the
government's goal to rebuild the sector and its
management better than the situation before the tsunami.

Most of the previous assessments indicated that
demersal resources in the area might be over€xploited
already since the late 1980s (Bailey et a\.,1987)' More

recent analyses of the trends (OSRO/RAS/504/|3O)
indicated declines in catches of all the main groups in
later years.

Investigation of fishery resources in the west coast of
Aceh Province was carried out during July untilAugust
2005 and August until September 2006, two consecutive
years after the area hit by the tsunami' This paper
presents the status of demersal stock identification
based on the results of the exploratory bottom trawl
survey.

MATERIALS AND II'IETHODS

The R. V. Bawal Putih lwas used forconducting the
survey of demersal fish both in 2005 and 2006, using a

modified shrimp trawlwith 36 m headrope, adapted for
demersal fish trawling. The average trarrling time in each
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fishing station was one hour with the towing speed of 3
to 3.2 knots. Atotal ol27 trawl stations were completed,
distributed within and between the acoustictransect lines
(Figure 1). The catch from each station was sorted and
identified to either species orfamilyweighed and counted.
Individual fish length and weight of some selected species,
were measured forfurtheranalysis, Species identification
was based on Carpenter & Niem (1998-2001); Alten
(2000); De Bruin ef a/. (1994); Heemstra & Randail (1993).

The demersalcatch data were standardized to kg per
hour, Individual length of the fish was measured for
dominant species. Length frequency samples were
weighted to total catch in each trawl haul and pooled to
obtain the total length frequency for the population. The
catch composition and length frequency were compared
with those collected on board of R. V. Bawal Putih I first
cruise in 2005. The abundance of demersal fish was
calculated using the swept area method.

2006, respectively (Table 1). lt had more species in 2006,
being represented by 13 specres compared to 8 species
in 2005. The familywas dominated by Leiognathus bindus
(52.4o/o), followed by Leiognathus leuciscus (1S.5%).
Mullidae was in the second rank (15.2o/o) followed by
Haem ulida e (1 0.4o/o), Sp hyraen id ae (T .4o/o\, and
Lutjanidae (6.3%). Other families contributed of less than
5% to the total catch.

Figure 1. Stations of observation made during bottom trawl survey in 2005 (left) and 2006 (right).

RESULTSAND DISCUSSION

Species Composition

Demersal Fish

Atotal of 117 demersalfish species were found in the
study area with Leiognathidae provide the rnost abundant,
composing 24.3 and 32.5o/o of the catches in 2005 and

Table 1. Main demersal fish caught from bottom trawl survey in 2005 and 2006

18,9
8,9
6,0
4,3

3,6
?-,6

2,3
2,0
1,7

1.1

2,8
2,5

2,4
1,7

1,3

1,2

1,0

No.

T
2.

3.
4.
E

6.

7.

8.

9.

10.

Leiognathidae
Mullidae
Lutjanidae
Haemulidae
Synodontidae
Nemipteridae
Trichiuridae
Tetraodontidae
Lactaridae
Gerreidae

5,5
3,3

24,3
14,1

8,4
7,'l
6,3
6,0
4,4
3,3
3,0
2,6

Leiognathidae
Mullidae
Haemulidae
Sphyraenidae
Lutjanidae
Synodontidae
Lactaridae
Nemipteridae
Gerreidae
Trichiuridae

32,5
15,2

10,4'l
7,4

6,3
4,5
3,9
3,5
2,8
2.0
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The relative ebundance of the second mostdominant
family of the Mullidae, was likely similar between the
two years. This family was dominated by Upeneus
sulphureus, composing 94.4o/o of the total mullid catch,
The catch of thig species was €ighty times higher
comparcd to those obtained in 2005 and the statistical
test wassignificant difference. The rest of the species
incfudcd lJ. molluccensis, U sundaicus, U, tragula, U.

viffafus, and Parupenaus gPP.

Nemipteridae was represented by 11 species in 2006,

having more species compared to those found in 2005
which wag accounted for 7 species. There was a shifting
specics dominancy in the study area Nemipterus
japonicus,wltich was recorded in the second rankwithin
the frmily in 2005, has been most dominant in 2006
composing 62.60/o of the totalnemipterid catch.

The family of Pomadasydae contributed 5.470 to the
total catch, and was represented by 3 species, i.e.

Pomadasys argyreus (94.8%), Plectorhyncus plcfus
(3.8%), and Pomadasys kaakan (1.6%).

ThE I ndian hal ibut (Pseffode s e ru nni) represented 2%

of the catch. This species concentrated in the waters
within the depth range of 50 to 59 m. The same result
was also obtiained by Herianti & Rusmadji (1992) in waters

of the Java Sea. However, Rusmadji& Nugroho (1987)

reported that in the waters of Tanjung Selatan-South
Kalimantan the fish tend to be distributed in shallow
waterg of lese than 40 m.

Table2. 'Pelagic fish caught from bottom trawl surveys in 2005 and 2006

Pclrglc Flrh

Pelagic fish are often caught in the bottom trawl.
Although biomasc eEtimation of pelagicfish fom botbm
trawl surveys is usually not carricd out bccausc bottom
trawl is not appropriate to sample thic group, the
information on catch ratee would be uccful to detect meJor

changes in speciee compoeition.

Dominant families of the pelagic group are shown in

Table 2. These included the Carangidae (53.9%),
Clupeidae (2.9o/o), Engraulidae (1.7o/o), and others. The
family Carangidae was dominated by Carangoidas
m al ab aricu s (27 .0o/o), Sco m be romo rus com merso n I
(8.80/o), Carangoides armafus (6.40/ol, the Clupcidae by

Sardinetla brachysoma (6.2o/o). The family Carangidae
provide the dominant species in 2006, The abundance of
this group has incrEased significantly as compared to
2005, from 3.5 kg per h to 7.5 kg per h in 2006.

Table 3 shows a summary of the length frequencies
taken for selected demersal and pelagic fish species.

Comparisons between the two years are only available

for a few dominant species. For all these specieg the
length (mode) observed in 2006 was higher. These

species occur mainly at depths of 20 to 40 m. lt was

likely that fishermen have fished less in these depth

ranges in 2006, concentrating more fishing in shallower
waters (less than 15 m).

2006 2008No' w (lqlhtt I?'L -No.

1. Engraulidae
2. Clupeidae

3. Carangidae
4. Scombridae

5. Stromateidae
6. Chirocentridae

3.5
1.9

1.8

0.2

26.0
23.8
2.6

7.6
2.9
1.7

1,6

54.0
20,5
12.0

11.2

47.1 Carangidae

0.02 0.3

Clupeidae
Engraulidae
Scombridae
Stromateidae
Chirocentridae

0.3 2.2

0.01 0.10.01 0.2
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Table 3. Length frequencies of selected demersal and pelagic species

Specier nrmc

Alepes djedaba
Atule mate

Canngoides armatus
Ca n n goid e s m a I ab a ricu s
Gazza minuta

lllisha elongata

Leiqnathus equulus
Leiognathus bindus S.s
Leiognathus daura
Leiognathus elongatus
Laiqnathus fascialus
Leiogn ath u s snithu rsti
Lutjanus lutjanus

fulegalaspis cordyla
Nemipterus tolu 2.s
Parupenaeus sp.

Pentaprion longimanus
Polydactylus

Pomadasys aryyreus S.O

9.58.511,5

3.57,813.0

10.0

11.0

13.5

10.0

8.0

9.0

10.0

6.0
5.0

8.0

13.5

11.0

12.0

15.5

16.0

13.0

9.0

10.0

6,0

19.0

16.5

26.0
20,0

10.0

14.5

20.0
11.5

10.5

12,5

20.0

16.0

19.5

24,5

22,0
26,5
12.5

19.5

19.5

12.6

12.3

18.0

13.1

9.1

12,9

14.0

9.4

7.8

10.0

16.7

13.5

15.9

18.7

19.3

20.6
'10,2

14.0

11,6

14.5

13.8

19,8

14,5

9.0

11.8

15.0

8.8

8.3

10.3

16.8

13.5

15.8

20.0

19.0

19.8

10.8

14.8

17.0

12.0

12.5

16.0

11.0

8.5

13.0

14.0

10.0

7.5

10.0

18, 17,20
14.0

16.5

16,5

18, 19, 20, 20,5
20.5,21,26.5

9.5

13.5

10.5
17.5 10.6 11,3 9,5

Pistipomoides /?/amenfosus 1O.O 24.0 16.6 17.0 14.0Rastrclliger bnchysoma
Rastre,igerkanaj,ft"" - 133 113 133 ll3 ,uf;luu
Saurida micrcpectontis (TL) 24.0 37.0 30.3 30.S 91, g4
Sclaena sp. 1g.0 21.5 19.1 19.8 1g.sSelar crumenolpthalmus

Sphyraena sp, " 15.0 '17.0 16.4 16.3 17.0

Ihryssa sp. ,, 22'0 28.0 24.1 25.0 2g.o

tJpeneus mollucensis 6'0 15'0 10'6 12'8 1o'0
9.5 16.0 12.4 12.8 14.5upeneus surphurcus 1.5 14.5 g.g g g.5 g.5 15,0 10.2 11.8 g,5, 10,5Upeneus viftatus

uraspr.s urasojs 15.5 19.5 19.1 '17.5 17.5, 19.5

Cruehceans

The crustaceans are divided into 3 groups; 1) shrimps
of economic importance; 2) shrimpJof non economic
importance; and 3) other crustaceans that mainly
consisted of crabs). The total catches were dominatei
by shrimps of econom ic. im portance (g6. 3%) followed by
shrimps of non economic importance (lO.g%o)and other
crustaceans (3.S%).

While catch rates for all shrimps have remained at
the same level, it was likely that changes in species
composition occurred, with a higher diversity in 2b05 as
compared to 2006. Furthermore, while penaeus sp.
species made up almost g0% of the catches in 2005.
the endeavour shrimp (Metapenaeus ensls) was almosi
50% of the catches in 2006 (Tabet 4). This species caught
in deeper waters than penaeus sp., and this pattern wls
due to the ltact that fishing effort in 2006 were concentrated
in shallowerwaters.

llu lled.
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Table4. Shrimps species and its composition determined from bottom trawlsurvey in 2005 and 2006

2005 2006
No. Soecies W (ks/hr) (Vol Specles W (kg/hr) (%)

0,48
0,26
0,09

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.
12.
13.

14.
15.

16.

Penaeus sp.

Penaeus semlsu/cafus
Penaeus merguiensis

Metapenaeus ensls

Metapenaeus affinis

Penaeus monodon

S ol e n rc e ra crasslbornls
Metapenaeus dobsoni

Penaeus canaliculatus

Parapenaeopsis spp.

Exopalaemon styliferus

Metapenaeopsrs barbafa

M etape n aeo p srs foloensis

Parap. coromandelica
Trachypenaeus spp.

40,7 Metapenaeus ensis

27,4 Penaeus sp.

9,8 SolenoceracrasslcornLs

9,0 Parap. coromandelica

3,2 Penaeus semisu/cafus

1,8 Metapenaeus spp.

1,7 MetapenaeoPsisfo/oensls

1,5 Exopalaemon styliferus

1,3

1,0

0,9
0,7
0.7
0,2

0.2

0,08
0,03
0,02

0,02
0,01

0,01

0,01

0,01

0,01

0,01

0,002
0,001

0,48
0,23
0,09
0,08
0,07
0,02
0,002
0,001

49,8
23,6
9,0
8,6

7,2

1,6

0,2

0,1

0,000

Fish Density

Table 5 shows catch rates by main groups. Demersal

fish dominated the catches both in 2005 and 2006'
representing about 75% of the total catch. Catch rates

of the demersal group were found to be higher in 2006

compared to those for 2005. The same figures were also

showed for crustaceans, pelagic, and cephalopods
groups. ltwas likely that change in species composition

and abundance in shallowwaterswere occurred' These

were probably due to concentration of effort in the inshore

areas. Conversely, some deeper species that are likely

less impacted by exploitation show signs of population

growth as reflected by the higher catch rate (Figure 2).

Fish densities in 2006 were higher as compared to

2005. However, the densitywas not statistically significant

different between the two years, except for the pelagic

group. Statistical comparisons of abundances between

the two years showed no significant difference in the

catches of the dominant demersal families (Table 6 ).

Table 5. Comparison of catch rates by main groups between 2005 and 2006

20062005

No. Groups Weight Percentage (%)
Weight Percentage (%)

1.

2.

3.

4.

5.

6.

7.

8.

Demersal

Pelagic
Rays
Crustaceans
Gephalopods
Bivalves
Sharks
Sea cucumber

39.3
7.5

3.6

1.1

0.4
0.2
0,07
0.02

75.4
14.3

6.9
2.2
0.8
0.3
0.1

0.04

58.2

14.0

0.9
1.6

0.7
0.1

o:

76,8

18.5

1.2

2.2
0.9

0.2

o-,

Total 52.2
,|00.0 75.7 100.0
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Figure 2. Catch rates by depth area in the west coast of Aceh waters in 2005 (a) and 2006 (b).

Table 6. Catch rates from Bawal Putih testing for differences between 2005 (group 1) and 2006 (group 2)
using non parametric Man Whitney U tests
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CONCLUSION

Based on the results of these investigations, the
following conclusions can be drawn:

1. Based on the results of the demersal surveys carried

out afterthe tsunami did not show any majorchange
in totalfish abundance between 2005 and 2006.

2. The pelagic fish found in the demersal trawl catches

was the only group showing a statistically significant
increase in 2006 compared to 2005, with Carangidae
provide the most dominant familY.

3. The change in shallowwater species composition and

abundance were probably due to concentration of effort

in the areas. Conversely, some deeper species that

are likely less impacted by exploitation show signs

of population growth.
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