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SUMMARY
This study was conducted in BOBLME-Indonesian territory and has been implemented
from October 2013 to June 2014. The objective of the study was to strengthen the implementation
of the National Plan of Action (NPOA) for conservation and management of shark resources. The
sampling took place in Banda Aceh and Sibolga which are the largest bases of fisheries in the
western Sumatra region. The shark landing recorded by enumerators was used as daily sampling
data. This report describes the biological aspects of the shark fishery, the database on shark, and
recommendations for management of shark data collection and awareness building on shark
resources. The shark fisheries in western Sumatra contributed about 12.3% of the national shark
production (MMAF, 2013). The large contributions of shark catches were mostly from Banda Aceh
and Sibolga, North Sumatra. In Banda Aceh, the sharks are targeted by shark longlines and form
bycatch from tuna longlines and tuna handlines. While in Sibolga, sharks are caught as bycatch
from fish net, bottom gillnet and purse seine. Overall, there were at least 20 species of shark caught
in Indian Ocean and landed at those fish landing sites, dominated by spot tail shark (23%) and silky
shark (13%), whereas hammerhead shark contributed about 10% and oceanic whitetip shark was
only less than 1 %. Hammmerhead shark and oceanic whitetip shark are listed in Appendix II
CITES since March 2013. Most of spot tail shark, silky shark, and scalloped hammerhead caught
in this area are immature, while for the most part tiger shark and pelagic thresher are matured. The
sex ratios for spot tail shark, silky shark, tiger shark, pelagic thresher, and scalloped hammerhead
caught and landed at Lampulo and Sibolga fish landing sites were not in balance.
In order to assess the crucial issues in the NPOA-Sharks from the viewpoint of different
stakeholders, two consultations were held at different coastal locations in the two provinces with
local government fisheries agencies to discuss the implementation of the plan. The conclusions of
the public consultations for increasing awareness on shark resources were: stakeholders would like
to implement a shark data collection system based on the format used in the shark data collection
activities performed at Lampulo and Sibolga; stakeholders wanted to know the rules and
regulations of shark fisheries and protected shark species, which was related to the sustainability of
their business interests; there is a communication gap between stakeholders and shark fishers with
the policy makers regarding the rules and regulations including protected species of shark; there is
a need to improve the dissemination of rules and regulations and protected species of shark in the
form of billboards, leaflets posters, stickers, and audio-visuals.
Recommendations of data quality improvement of shark were to use the standard form in data
collection and evaluation of the catch and utilization of shark product in the landing site and fishing
port; implementation of a new fishing logbook, as specified in Ministerial Regulation No. 18/ 2010;
and shark catch data collection should be based on the species, especially for species which are
listed in Appendix II CITES. While the recommendation for the awareness building of shark were
to conduct intensive awareness campaigns about rules and regulations related to shark fisheries
targeting fishing communities; to propose a new project for the training on shark species
identification for the enumerators dealing with the collection of shark catch statistics; to develop
National Plan of Action (NPOA) of Shark for the stakeholders in the implementation of the NPOA
all over Indonesia; shark market control; considering that every part of the shark is a product that
the market demands; to prepare information material for distribution especially on protected shark
species (such as posters, pamphlets and pocket book); to create an audiovisual on shark fisheries;
regulations, conservation and management for stakeholders; and to continue conduct research on
shark fisheries in Indonesia. The shark research are covers of fisheries data (catch, discards, effort)
reproductive biology, biological information, stock structure, nursery grounds and habitats of
sharks, socio-economic information on fishers and traders, and research on shared stock of shark
resources.
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1. BACKGROUND
Indonesia, Bangladesh, India, Malaysia, Maldives, Myanmar, Sri Lanka and
Thailand are working together on the Bay of Bengal Large Marine Ecosystem (BOBLME)
Project (GCP/RAS/236/GFF) towards a coordinated programme of action designed to
improve the lives of coastal populations through improved regional management of the
Bay of Bengal environment and its fisheries.
One of the project activity is data quality improvement and awereness building of shark
resources. This research was undertaken for provisioning of services related to the
implementation of the National Plan of Action (NPOA) for shark resources conservation
and management. On the other hand, this study was undertaken in support of strengthening
NPOAs and a regional synthesis to produce the framework for a Regional Plan of Action.
Sharks (Elasmobranchii) have been known as a very important commodity in the
world. FAO has reported that total world catch of Elasmobranches fishes in 1994 had
reached 731,000 tonnes and that it had increased to 828,364 tonnes in 2000 (Fowler et al.,
2005). The total catch declined to around 700.000 tonnes in 2008 (John & Musick, 2008).
Four countries in Asia, Indonesia, India, Japan and Pakistan, contribute approximately
75% to the total catches of sharks and rays in the region (Bonfil, 2002). Indonesia is the
largest country in Southeast Asia, and shark and ray commodities play a fairly important
role, especially in terms of shark fin trade. However, the Indonesian production of shark
has shown a significant decrease in the last two decades. It was recorded at 46,125 tons in
1991 and 42,036 tons in 2012 (DGCF, 2013). The latest study reported that Indonesia used
to be the country with the biggest production of shark and ray fishery in the world, with a
catch in the range of 100,000 tons per year (Fahmi & Dharmadi, 2013). According to
Zainudin (2011), shark fishing activities in Indonesia mostly occurred as a bycatch (72%)
and only 28% were done as a targeted fishery. In Indonesia, sharks are caught with a
variety of fishing gear types, such as gillnets, longlines, and spears.
A major problem faced in monitoring of the shark fisheries is the lack of species
information and catch composition data. Most fishing ports do not report shark landings
by species. They usually dump together the data on all species of elasmobranches into a
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single category. In some fisheries sharks are targeted, but mostly it is landed as by-catch
from long-line vessels and drift-netters. Indonesian authorities developed a National Plan
of Action (NPOA) for shark and ray management, which was published in 2010; however,
the implementation has been on a limited scale. The constraints faced in implementation
have been; lack of good data on catch, effort, and trade; limited capacity for identification
of species; and little information on the biological parameters of shark. Seki et al. (1998)
and Stevens et al. (2000) reported that basic knowledge of the biology of Elasmobranchii
(sharks and rays) such as the species identification, size composition, size of sexual
maturity and reproductive aspects were fundamental for effective fisheries management.
Another important constraint is lack of awareness of needs for conservation and
management of shark resources among the various stakeholders. The work to be carried
out under this project aimed to contribute to improved research and data collection of shark
resources, to raise awareness among the stakeholders, and also to facilitate the
implementation of the NPOA.
THE PROJECT
2.1. Objective
The project had the following objective

Strengthening the implementation of the National Plan of Action (NPOA) for
conservation and management of shark resources.
2.2. Outcomes
The following outcomes were expected from the project:
• Improvement on data base of sharks considering to its species, quantity and value

of landings, size composition, fishing areas, fishing methods, and shark utilization.
• Awareness increments among stakeholders for the demand and measurement of

shark in purpose for conservation and management.
The capacity of fisheries staff and units responsible for collection and analysis of
data on the shark fisheries will be enhanced, which will lead to better monitoring of
the fisheries and in turn to better conservation and management measures; the
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increased awareness will facilitate more effective implementation of the national
plan of action for conservation and management of sharks.
2.3. Planned activities:
•

Design a programme for surveying the landings of sharks; provide training in shark
taxonomy for scientists/fisheries biologists; implement a one-year pilot survey
programme at two locations down to species level; conduct quarterly monitoring
meetings to monitor the survey implementation.

•

Undertake extensive stakeholder consultations on the national plan of action (NPOA);
design, prepare and implement an awareness building campaign based on the outcome
of the consultations; conduct a national seminar to facilitate the NPOA
implementation.

The map of the study areas is shown in Figure 1.

Sampling sites

Figure 1. Map of the study area
RESULTS OF THE STUDY
Improved data base on sharks with considering on its species, quantity and value of
landings, size and species composition, fishing areas, fishing methods, and shark utilization
and enhanced awareness on sharks conservation and management.
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3.1. Biological Aspects
3.1.1. Catch Composition
There are 10 groups of fish caught by tuna longline and more than 7 groups caught
by bottom gillnet. These gears are operated in western Indian Ocean. The catch
composition of tuna longlines landed at Lampulo-Banda Aceh in October 2013 to June
2014 was dominated by skipjack tuna (46%), baby tuna (21%), sharks (16%), and grouper
(5%), respectively (Fig. 2). While the catches of bottom gillnet landed at Sibolga-North
Sumatra were dominated by rays (65%) and sharks (23%) (Fig. 3).
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46%
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Yellowfin Tuna
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Bill fish

Tuna longline

Fig. 2. Catch composition of tuna longline landed at Lampulo, Banda Aceh
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Fig. 3. Catch compostion of bottom gillnet landed at Sibolga, North Sumatera
3.1.2. Species Composition
A total of 2986 individual sharks, comprising 20 species and belonging to 10
families, were recorded at two main landing sites, Banda Aceh and Sibolga (western
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Sumatra), October 2013 to June 2014 (Table 1). The most abundant family was
Carcharhinidae, which contributed around 63.1 % to the total number of sharks
recorded.The Sphyrnidae was the second most abundant family, contributing about 10%
(Fig.4). In this study, several species recorded were included in Appendix II of CITES,
hammerhead shark (Sphyrna spp) and whitetip shark (C. longimanus). However, C.
longimanus made up less than 1 % of the total catch landed at the two main landing sites in
western Sumatra.
Table 1. Species composition and size of shark landed at Banda Aceh and Sibolga, North
Sumatra.
________________________________________________________________________
Scientific name
Carcharhinidae
Carcharhinus sorrah
C. falciformis
C. brevipinna
C. melanopterus
C. longimanus
C. leucas
C. altimus
Galeocerdo cuvier
Triaenodon obesus
Scoliodon laticaudus
Sphyrnidae
Sphyrna lewini
Triakidae
Hemitriakis sp.
Lamnidae
Isurus paucus
Alopiidae
Alopias pelagicus
Stegostomatidae
Stegostoma fasciatum
Hemicyllidae
C. punctatum
Squalidae
Squalus nasutus
Orectolobidae
Orectolobus ornatus
Gynglymostomatidae
Nebrius ferrugineus

Common name

Number % by number Min.size Max.size
(ind.)
(cm)
(cm)

Spot-tail shark
Silky shark
Spinner shark
Blacktip reef shark
Whitetip shark
Bull shark
Bignose shark
Tiger shark
Whitetip reef shark
Spadenose shark

683
404
44
8
6
230
19
173
1
325

22.8
13.5
1.5
0.3
0.2
7.7
0.6
5.8
0.03
10.8

54
56
80
129
102
95
60

222
234
157
197
330
350
130

Scalloped hammerhead

291

9.7

39

270

Indonesian houndshark

139

4.6

-

-

46

1.5

80

210

151

5.4

143

300

52

1.7

193

231

Brownbanded bambooshark 159

5.3

67

113

Western longnose spurdog

250

8.3

48

65

6

0.2

71

101

12

0.4

80

305

Longfin shark
Pelagic thresher
Zebra shark

Indo wobbegong
Tawny nurse shark

Total
2986
100
_______________________________________________________________________________
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n = 2986

Triaenodon obesus
O.ornatus
C.longimanus

<0,1%

C.melanopterus
Nebrius ferrugenius
C.altimus
C.brevipinna
Isurus spp
Stegostoma fasciatum
Alopias spp

5,3%

Hemitriakish sp
Chiloscyllium punctatum
G.cuvier
C.limbatus
Squalus spp
Sphyrna spp
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Fig. 4. Species composition of shark landed at West Sumatra
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Fig. 5. Catch composition of shark and ray based on fishing gear

There are three types of fishing gear operated in western Sumatra, which
potentially could catch sharks and rays as bycatch. Those are tuna longline, bottom gillnet
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and handline. The species composition of sharks that were caught by tuna longline and by
handline has similarities in terms of dominant species. They were dominated by tiger shark
(Galeocerdo cuvier), scalloped hammerhead (Sphyrna lewini), thresher sharks (Alopias
spp) and silky shark (Carcharhinus falciformis). The percentage of each species caught by
tuna longline was 27.2%, 15.6%, 15.6% and 27.2%, while for the handline it was 46.4%,
15.9%, 13.4% and 9%, respectively. However the catches of bottom gillnet were
dominated by whitesspotted guitarfish, Rhynchobatus australiae (33.9%), spot-tail shark,
Carcharhinus sorrah (17.7%), and tawny nurse shark, Nebrius ferrugineus (9.2%),
respectively.
3.1.3. Size Composition
The size composition of dominant sharks landed at the two fish landing sites
(Sibolga and Lampulo) is presented in Fig. 6. The size compositions of each species were:
Familiy Carcharhinidae
A total of 193 C. sorrah was recorded, of which 87 were females and 106 males.
The females and males length ranged from 57 to 115 cm and 54 to 119 cm, respectively
[Fig. 6(a)]. Based on the figure, there are at least three age groups of both males and
females and they have the same size pattern. The males and females in the age group of 5070 cm, 71-90 cm and the total length including the young group, and in the cohort between
91-120 cm total length is an adult group. According to Compagno (1984) this species can
attain at least 160 cm; males mature at 103–115 cm and females at 110–118 cm.
A total of 102 Galeocerdo cuvier were recorded, of which 57 were females and 45
were males. The females and males length ranged from 103 to 350 cm and 145 to 344 cm
total length, respectively [Fig. 6(b)]. White et al. (2006) mentioned that this species can be
up to 740 cm, males mature at 300-305 cm and females at 250-350 cm. In this study, the
gonad maturity stage was not observed because stomach contents and internal organs of
the fish sample landed had been released while still on board.
A total of 87 C. falciformis were recorded, of which 37 were females and 25 males.
The females and males measured from 65 to 165 cm and 44 to 43, respectively [Fig. 6(c)].
All in the samples were immature. Dharmadi et al. (2013) reported that most of C.
falciformis caught in eastern Indian Ocean are immature (75.9 %) and only 24.1% are
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mature. The length frequency of the silky sharks fluctuates between 50 and 250 cm,
dominated by the 100 cm individuals corresponding to immature individuals (Oshitani et
al. 2003). The estimated mean TL at birth of females (81.1 cm, range: 79.9–82.3 cm) and
males (81.2 cm, range: 79.4–83.0 cm), derived from the back calculations correspond to
the birth zones in the centra, were not significantly different (P >0·05). The TL ranges in
the catches of post-natal females (57.0–259.2 cm) and males (55.3–228.9 cm) taken by
gillnetting were wider than those of the females (117.7–262.3 cm) and males (118.4–240.9
cm) taken by longlining (Hall et al., 2012). They also reported that the lengths LT50 and
ages A50 at which C. falciformis attained maturity were 2156 mm and 15 years for females
and 2076 mm and 13 years for males. The very high proportion of C. falciformis with
lengths <LT50 in current catches places sustainability of the stock at risk.
Family Sphyrnidae
A total of 208 Sphyrna lewini was recorded, of which 123 were females and 85
males. The females and males measured from 83 to 270 cm and 38 to 218 cm total length,
respectively [Fig. 6(d)]. The maximum reported size of the Sphyrna lewini is 367 cm
(Dudley & Simpfendorfer 2006). In northern Australia, males mature at about 140 to 160
cm and females mature at 200 - 220 cm (Stevens & Lyle 1989). The males and females
between the age group of 40-140 cm total length including the young group, and in the age
group of 141- 280 cm total length is an adult group. Based on the CITES Conference of
Parties (CoP-16) held in Bangkok in March 2013 those species are listed in Appendix II
CITES.
Family Alopiidae
A total of 62 A. pelagicus were recorded, of which 37 were females and 25 were
males. The females and males measured from 182 to 295 cm and 245 to 300 cm total
length, respectively [Fig. 6(e)]. A study of this species from the Indian Ocean on the length
frequency of male Alopias pelagicus showed that the lowest size range of 150-170 cm total
length (immature) and the highest frequency was at range between 251-270 cm total length
with 260 cm mode (mature, non reproductive). The lowest frequency of female Alopias
pelagicus was at size range of 291-310 cm total length (mature), and the highest length
frequency was from 231 to 250 cm (Dharmadi et al., 2013). The length frequency of both
sexes of A. pelagicus shows that females generally are larger than males. Liu et al. in

8

Camhi et.al., (2008) mentioned that the growth of females of the Alopiidae is faster than
males. Alopias pelagicus from the Indian Ocean can reach the maximum length of 365 cm.
Males reach adulthood at size about 240-250 cm and females at 260-285 cm (White et al.,
2006; White, 2007). Liu et al. (1999) reported that the total length at maturity was 282-292
cm for females and 267- 276 cm for males. Thus based on the results of this study, it can
be said that most of Alopias pelagicus caught from the Indian Ocean in the years 20022007 are commonly at adult stage (mature non reproductive or mature sexually). Based on
Indian Ocean Tuna Commission (IOTC) in Resolution10/12, Indonesia has banned fishing
for thresher sharks (Alopias pelagicus, Alopias superciliosus and Alopias vulpinus) in the
IOTC area of RMFOs in the regulation of the Minister of Marine Affairs and Fisheries No.
Per.12/MEN/2012 on "Capture Fishery Enterprises on the high seas". The capture of
sharks and rays is listed in Articles 39, 40, 42, and 43): “Sharks that are caught as by-catch
in tuna fishing should be landed whole at ports, it is to reduce the finning of sharks and
discarding them at sea. Pregnant sharks and pups should be released. “In the case of
thresher sharks, Family Alopiidae, they must be released if caught alive and taken to the
fishing port and reported if dead” (Regulation of the Minister of Marine Affairs and
Fisheries No. Per.30/Men/2012 amended by Regulation of the Minister of Marine Affairs
and Fisheries No. 26/PERMEN-KP/2013 On Capture Fishery Enterprises in Regional
Fisheries Management of the Republic of Indonesia).
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Figure 6. Length frequency of Carcharhinus sorrah (a), Galeocerdo cuvier (b),
Carcharhinus falciformis (c), Sphyrna lewini (d), and Alopias pelagicus (e).

10

3.1.4. Sex Ratio
One of the success factors of fish reproduction in maintaining the population is by
determining sex composition or the sex ratio. Sex ratio is very important for recruitment
process of the species population, and the balance of the species population is affected by
the comparison between the number of males and females (Dharmadi et al., 2012).
According to this study, the sex ratios of Carcharhinus falciformis, C. sorrah, Galeocerdo
cuvier, Alopias pelagicus, and Sphyrna lewini, were 1: 1.7; 1.3:1; 1:1.6; 1:1.9, and 1:1.6,
respectively (Fig.7). In general the sex ratios for those shark species caught that landed at
Lampulo and Sibolga fish landing sites in October 2013 to June 2014 were not in balance.

Female

Male

100%
50%
0%

Figure 7. Sex ratio of C. falciformis, C.sorrah, Galeocerdo cuvier, Alopias pelagicus, and
Sphyrna lewini.
3.1.5. Quantity and Value of Landings
The quantity and value of shark and other fishes landed at Lampulo - Banda Aceh
and Sibolga - North Sumatra during nine months (October 2013-June 2014) is shown in
Table 2. The percentages contribution of sharks by weight and value during this period
were 5.3 % and 4.1% from total landing of 106 boats, and 13.4 % and 14.6 % from total
landing of 51 boats. The shark fishing done at Lampulo was using a small size of boat (5
GT) which spent about 7-12 days at sea. However all of sharks landed at Sibolga caught as
bycatch from bottom gillnets and purse seines which were operated by bigger size of boat (
10-30 GT and 30-200 GT), they spent about 15-25 days and about 30-60 days at sea,
respectively.
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Table 2. Quantity and value of landing of shark and other fishes in October2013-June 2014
Landing
place

LampuloBanda Aceh
SibolgaNorth
Sumatra

Sharks
Total
Total value
weight
(Rp)
(kg)

Quantity

Other fishes
Total weight
Total value (*)
(kg)
(Rp)

Percentage contribution
(weight/value)
Sharks
Other
fishes
5,3/4,1

94,7/95,9

N. of
boat
(unit)/N.
of
landing
18/106

13,4/14,6

86,6/85,5

21/51

6.787,60

107.118.400

121.818,50

2.497.279.250,00

10.877,20

212.913.700

55.570,00

1.250.325.000

(*) Remark : average prices (per kg) :
Lampulo : Rp15.500 (shark), Rp. 20.500 (other fishes)
Sibolga : Rp.19.500 (shark), Rp. 22.500 (other fishes)
3.2. Shark Fishery
The shark fisheries in western Sumatra contributed about 12.3% of the
national shark production (MMAF, 2013). The largest contributions of shark catches
were from Banda Aceh and Sibolga. Sharks landed at Banda Aceh are from targeted
shark longlines and bycatch from tuna longlines and tuna handlines. Shark landed at
Sibolga are bycatch from bottom gillnets and purse seines.
The shark production at Banda Aceh is shown in Fig. 8. Based on shark catches in the
west of Sumatra waters, landed in Banda Aceh province from 1989 until 2011, there is
a significant trend of increase in the number of sharks until around year 2000. The
peak of the number of shark catches occured in 2000-2001, and then the shark
production shows a decreasing trend, although there are fluctuations in the catches
over the following years (post-tsunami decrease in 2005).
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Fig. 8. Production trend of sharks in 1989-2011 at Banda Aceh
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3.2.1. Fishing Methods
The sharks landed at the Lampulo-Banda Aceh fish landing sites is from shark
surface longlines and hand lines operated from small boats of 5GT. Shark surface longlines
are used from fishing vessels with specifications of 11 m length, 2.6 m width, 0.8 m depth
and having a pair of 30 horse power (HP) machines. This fishing gear has a main line with
8 mm diameter synthetic rope, and 5 m branch lines with 4 mm diameter synthetic rope.
Each branch has a hook at the end of the rope. The main line length is 500 m and consists
of 70 hooks with 4 m distance between the hooks. It takes a few hours for getting to the
fishing area from the landing site. They begin to set the lines at 15.00 to 18.00 h and the
hooks are hauled at 04.00 to 07.00 h, depending on the catch. The fishermen usually bait
with pelagic fishes (mackerel, sardines, squids). In order to catch baits, a hand line is
usually set in the morning and is hauled in the afternoon. The surface longlines operated by
4-5 crews in Lampulo spends 7-15 days at sea. There is no specific target species, but
sharks dominate the catches. Shark species from the family of Carcharhinidae such as spottail shark (Carcharhinus sorrah), silky sharks (Carcharhinus falciformis), and spadenose
shark (Scoliodon laticaudus) are often caught by this gear.
3.2.2. Fishing Areas
Fishing areas for shark surface longlines and shark handlines are presented in Fig.9
and Fig.10. It seem that there are similar fishing areas for those fishing gears.
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Fig.9. Map of the fishing area for shark surface longline in Lampulo, Banda Aceh.
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Fig.10. Map of the fishing area for shark hand line in Lampulo, Banda Aceh.
Based on information from fishers, in the 1990s until 2006 the Andaman and
Nicobar region sea (Bay of Bengal) were major fishing locations for shark fishing at
Lampulo, many shark fishing boats operating in the region. However, since enhanced
fisheries control was implemented in the Indian Ocean, many fishers were caught and
imprisoned. The number of shark fishers declined drastically. Nevertheles, some shark
fishers are still fishing because sharks have a high price compared to other fishes.
Recently, there is main location of shark fishing in marine borders of India, Malaysia,
Thailand and Myanmar.
3.2.3. Shark Utilization
Most shark fishing in the south of Banda Aceh landed at Lampulo fishing ports PPI
(Pelabuhan Pendaratan Ikan). The PPI is close to the fish market. Shark catches are landed
from the boats and are sold directly to traders. The shark traders sell directly to the
consumer at the same location. There is no fish auction in Lampulo. Generally, the
fishermen sell shark whole to the trader. The price of shark is usually decided by the
species and size of the fin.
Only fins and meat of the sharks are utilized. Shark meat is usually used by
restaurants and for siomay (fish dumpling) and meatballs. Shark meat is sold to buyers at a
price between Rp 20,000 – 25,000/kg. Shark meat traded for consumption in Banda Aceh
is from Lampulo, Meulaboh, Blang Pidie, Idi (East Aceh) and Sibolga (North Sumatra).
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Some parts of the shark's body such as the teeth, skin, cartilage, and liver oil have high
economic value; in Banda Aceh they are utilized to add to their income. Usually, the shark
collectors in Banda Aceh send their shark product to the collectors in Medan (North
Sumatra ). Shark fins are sold to Medan from Banda Aceh ranging from 300 to500 kg /
month. The meat is sold by retailers in Aceh Besar Lambaro market and fish market in
Banda Aceh Peunayong for local consumption. Total consumption of shark meat in Banda
Aceh and Aceh Besar was 1.5 to 2 tonnes / day. Shark meat is utilized to make siomay and
meatballs and sold to food traders; shark meat is also sold to most of the restaurants. The
price of shark meat, sold to buyers, is 20,000-23,000 Rupiah /kg. Commonly, the shark
meat consumed in Banda Aceh does not only come from Lampulo, Meulaboh, Pidie, Idi
Rayeuk, but also come from Sibolga-North Sumatra. At Sibolga, ray skin is also used for
various accessories, for example, it can be made into wallets and belts (Fig.11). The market
chain of shark product at Sibolga is show in Fig.12.

Fig. 11. The shark skin product at Sibolga, North Sumatra
Company fishing port

Agent

Distributor

Fish processor

Fish Collector

Wholesalers

Retailer

Fig. 12. Market chain of shark product at Sibolga
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The price of shark fin at Sibolga varies depending on species and fin size.
Hammerhead shark fin is higher priced than fins of other sharks. The price of wet shark
fins was lower than dried fins. The price of fins increases 2-3 times when dried. The price
for wet fin ranges from Rp.75,000 to Rp.1,100,000.
Table 3. The price list of dried shark fin
Price of shark fin dried (Rp)
Whitespotted
Categories
guotarfish
> 12 inch
10-11
inch
1.600.000

Categories

Whitetip
shark

1
2
3

Super Apung
Super Beton
Super

600.000
650.000
-

4

14-15 inch

525.000

1.000.000

5

12-13 inch

500.000

6

10-11 inch

7

8/9

8

6/7

No

8-9

Hammerhead
shark
850.000
700.000

inch

550.000

750.000

Kikir 10-11 inch

525.000

475.000

675.000

Kikir 8-9

inch

425.000

inch

450.000

575.000

Kikir 6-7

inch

275.000

inch

400.000

625.000

-

-

275.000
9 4/5
inch
200.000
(Source: Shark product collector at Sibolga, 2014)

-

-

Table 4. The price list of shark and ray product
No

Part of the body

Price (Rp)

1

Gillraker of manta

1.000.000/Kg

2

Backbone dried

3

Head bone

4

Skin

100.000/Kg

5

Meat

13.000 – 15.000/Kg

4000/Kg
40.000/Kg

(Source : Shark and ray product collector at Sibolga, 2014)
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Figure 13.Part of body shark dried processing at Sibolga
3.3. Database on Shark
The data collection system during the study is shown in the flowchart below.
Shark data collection system

Manual data
collection

Computerized data
collection

File : Excel
Sent to RCMC office

Hard copy
Document

Data base
(SQL Server)

File : Data base

A copy file sent to
RCMC office
External
hardisk

Data base
Server

(RCMC : Research Centre for Fisheries Management and Conservation)
This activity of recording sampling data is divided into three steps: the first is
manual data recording, where the enumerators write the sampling results into a sheet of
paper; the second is a computerized data recording using an excel file; and the third is a
computerized data recording using database.
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3.3.1. Manual Data Recording
This activity was performed at the sampling location. Enumerators were equipped with
forms to record data, acquired either through interviews or by doing own measurements.
As an initial draft, we have made 2 types of spreadsheets in paper form: the trip
information form and the biological information form. The trip information form contains
data such as vessel name, fishing gear, fishing days, etc. The biological information form
contains measurement data for the catch, including species name, length, weight, etc. (See
below for details of the forms). The enumerators were expected to fill both of the forms
clearly because the forms would be used in the following phase. Additionally, enumerators
were also expected to make a copy of the forms to be sent to the central office.
3.3.2. Computerized Data Recording - Excel
This activity was done at the local office, recommended to be done daily after the
day’s sampling had been completed. The process was fairly straight forward where
enumerators only had to copy the data from the forms filled earlier into an excel file that
had been provided. The form / format of the excel file is exactly as the forms listed in
phase 1 (Table 5).The enumerators were expected to send the excel file by email to the
central office at the beginning of the month following the month when the written data had
been entered.
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Table 5. Format of the excel sheet for fisheries information

Table 6. Format of the excel sheet for biological information
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3.3.3. Computerized Data Recording - Database
This was done at the central office, where one dedicated data entry officer had to
entry the data into a database based on Microsoft Access. A database solution based on
Microsoft Access was chosen for its simplicity and also because it’s easy to up size to a
solution based on Microsoft SQL Server if needed. This database solution allows us to
create reports required by the researcher, for example: the number of landings, the number
of fish sampled; catch percentage of males / females, and other kind of reports as needed
for research analysis (Table 7).
Table 7. Database relationship

3.3.4. Database Structure
The data has been divided into several connected tables for easier access, easier
modification and to minimize data redundancy.
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3.3.5. ReferenceTable
Reference table contains data that is rarely changed.
1. ref_alat_tangkap
This table contains the types of fishing gear used, for example, Long Line, Pole and
Line, Hand Line, and others.
2. ref_daerah_penangkapan
This table contains fishing ground, for example, the Java Sea, Sunda Strait, South
China Sea, and others.
3. ref_enumerator
This table contains information about the enumerator: name, address, phone
number, email and other as needed.
4. ref_ikan
This table contains the types of fish caught, the local name, English name and
scientific name.
5. ref_kapal
This table lists the vessel registered.
3.3.6. Transaction Table
Transaction table is a table whose contents change frequently.
1. trx_sampling
This table is the main transaction table, or often called the parent/master table.
Contains general information sampling activities.
2. subtrx_info_trip
This is one of the child/details table. Contains information such as the name of the
vessel, the number of days at sea (fishing days), and others.
3. subtrx_info_biologi
This is another child/details table, contains the biological sampling information:
name of the fish, length, weight, and others.
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Manual form of shark fisheries information
Date

Info Trip
Name of
boat

Fishing gear Date of
type
Departure

Catch
Day at
sea

Fishing
area

Geografi
position

Species W (kg) Price (Rp)

Manual form of biological shark data
: ................................

Species of shark

Clasper
No.

TL (cm)

W (kg)

Sex (M/F)
Length
(mm)

Maturity stage
(Nc-Nfc-Fc)

1
2
3
4
5
6
7
8
9
10

For males, the outer clasper length (LC) from pelvic-fin insertion to apex of clasper
(to the nearest 1 mm) and extent of calcification, i.e. non-calcified (no calcification
evident), partially calcified (distal cartilage elements present but not fully developed) or
fully calcified (distal terminal elements fully developed).
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3.4. Awareness Building of Shark Resources
In order to assess the crucial issues in the NPOA-Sharks from the viewpoint of
different stakeholders, two consultations were held at different coastal locations in the two
provinces with local government fisheries agencies to discuss the implementation of the
plan. A wide range of stakeholders, i.e. fishers, fish traders, fisheries associations, local
and international NGO, fishery port managers, fisheries researchers, officials, etc. took a
part in the consultations. These public consultations were designed to present progress in
the implementation of the NPOA Shark, present status of shark fisheries in Indonesia, and
shark data collection results from the project, and to discuss their implication and then to
raise various options and strategies for shark conservation. The outcome of the
consultations was a priority list of issues on which additional management interventions
and more awareness building are needed for different stakeholders.
Public consultations activities in order to build public awareness for shark fisheries
was held on January 16, 2014 at Sultan Hotel, Banda Aceh, Nanggroe Aceh Darussalam
(NAD), and dated January 29, 2014 at Hotel Bumi Asih, Pandan - Tapanuli Tengah. The
theme of the public consultation was data quality improvement and awareness building in
the community about shark resources. This event was part of the joint project between the
Directorate of Fish Resources, Directorat General for Capture Fisheries (DGCF) and the
Bay of Bengal Large Marine Ecosystem (BOBLME) Project on the management of shark
resources in the region BOBLME Indonesia. The purpose of the public consultations were
(1) to share information on shark fisheries, (2) identify the issues that developed in the
shark fishery and (3) collect inputs for the implementation of the National Action Plan for
Shark (NPOA Shark). Discussions were held on a variety of relevant issues and
implications. Management and data collection efforts and accurate information for the
purposes of resource management and policies of shark conservation were topics during
the meeting.
Public consultation activities in Banda Aceh were attended by the Head of Marine
and Fisheries Province in Aceh, and she also opened the seminar. Other participans were
Panglima Laot (Marine commander) Aceh, Head of district and cities fisheries department
in Aceh, Conservation of Natural Resources Institute, Marine police, Universities
(UNSYIAH, UNAYA), some NGOs (World Wildlife Fund /WWF, Wildlife Conservation
Society/WCS, Fauna and Flora International/FFI, Aceh Ocean Coral/AOC), Monitoring of
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Marine Resources and Fisheries Institute, fish collector association, and local fishermens.
The total number of participants who attended the event were 40 persons.

Public

consultation activities in order to raise awareness about shark resources held in Sibolga had
participants from Marine and Fisheries Regency, Nusantara Fishing Port, Monitoring of
Marine Resources and Fisheries Institute, Fisheries University, Indonesia Fisheries
Association, fish trader, and local fishermen.The public consultation event was opened by
the Head of the Marine and Fisheries Regency at Sibolga. The total number of participants
who attended the event were 32 persons.
During public consultations to build awareness on shark resources in Banda Aceh
there were four presentations:
1. Status of shark resources in Indonesia and management challenges, by Dyah Retnowati,
MM., Directorate of Fish Resources, DGCF. She presented national statistic data
collection program and explained the status of shark fisheries, its production and effort
that tend to decrease in CPUE during last five years.
2. Development of shark fisheries in Aceh, by Aliman, MSi., Department of Marine and
Fisheries NAD. He informed shark fisheries, data collection systems and shark
conservation activity conducted under coordination of NAD Fisheries Office Province.
3. Progress of implementation NPOA Shark, by Hadi Sarminto MSi., Directorate of
Conservation Areas and Species, MMAF. Mr. Hadi explained in some cases of NPOA
of Shark implementation, problems encountered and how the way to solve the problems.
4. Data Collection and shark fisheries aspect of Lampulo-Banda Aceh, by Dharmadi,
Research Center for Management and Conservation, Marine and Fisheries Research
Agency. The presentation covered the progress of shark data base system management
developed under coordination by DGCF that would be implemented for collecting
shark data fisheries in Aceh and Sibolga.
The following presentations were made at the public consultation in Sibolga:
1. Overview of shark fisheries at Sibolga, by Head of Fisheries Regency of Sibolga.
2. Data Collection and shark fisheries aspects of Sibolga, by Dharmadi, Research Centre
for Fisheries Management and Conservation, Marine and Fisheries Research Agency.
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The conclusions of the public consultations for increasing awareness on shark resources
were:
1. Stakeholders would like to implement a shark data collection system based on the
format used in the shark data collection activities performed at Lampulo and
Sibolga.
2. Stakeholders wanted to know the rules and regulations of shark fisheries and
protected shark species, which was related to the sustainability of their business
interests.
3. There is a communication gap between stakeholders and shark fisheries with the
policy makers regarding the rules and regulations including protected species of
shark.
4. There is a need to improve the dissemination of rules and regulations and protected
species of shark in the form of billboards, leaflets posters, stickers, and audiovisuals.
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Fig. 14 Documentation of public consultation at Banda Aceh and Sibolga (North
Sumatra)

4. Recommendations
4.1. Data Quality Improvement of Shark
1. Use the standard form in data collection and evaluation of the catch and utilization
of shark product in the landing site and fishing port.
2. Implementation of a new fishing logbook, as specified in Ministerial Regulation
No. 18/ 2010.
3. Shark catch data collection should be based on the species, especially for species
which are listed in Appendix II CITES.
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4.2. Awareness Building of Shark
1. Conduct intensive awareness campaigns about rules and regulations related to shark
fisheries targeting fishing communities.
2. Propose a new project for the training on shark species identification for the
enumerators dealing with the collection of shark catch statistics.
3. Develop National Plan of Action (NPOA) of Shark for the stakeholders in the
implementation of the NPOA all over Indonesia.
4. Shark market control; considering that all parts of the shark is a product that the
market demands.
5. Prepare information material for distribution especially on protected shark species
(such as posters, pamphlets and pocket book).
6.

Produce an audiovisual on shark fisheries; regulations, conservation and
management for stakeholder

7. Continue to conduct research on shark in Indonesia. The shark research are covers
of fisheries data (catch, discards, effort), reproductive biology, biological
information, stock structure, nursery grounds and habitats of sharks, socioeconomic information on fishers and traders, and research on shared stock of shark
resources.
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Showed the enumerator show to measure claspers of shark at Lampulo, Banda Aceh

Sharks caught by shark longline landed at Lampulo-Banda Aceh

Sharks and rays caught by bottom gillnet landed at Sibolga
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