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1.0 . INTRODUCTION 
Indonesian waters have a high diversity of sharks and rays, with at least 118 species belonging to 25 families of sharks and 106 species belonging to 19 families of rays found throughout the vast archipelago (Dharmadi et al., 2015). In general, the most common shark species found in Indian Ocean was Carcharhinus falciformis, and the dominant families were Carcharhinidae and Squalidae (Dharmadi et al., 2012). FAO data indicate that Indonesia is the world’s largest shark producer (Lack & Sant, 2009), contributing around 12.3% of total world production. However, shark production in Indonesia only contributes about 2% of the total marine fishery production. Over the past several decades, national shark production has declined by 28.3 %, from 68,366 in 2000 to 49,020 in 2014 (DGCF, 2015).  Shark fishing activities in Indonesia were mostly occurred as a by-catch (72%) and only 28% were done as a targeted fishery (Zainuddin, 2011). In Indonesia, the shark fisheries region with the most potential is the Indian Ocean. Most of the sharks landed in Indonesia are taken as bycatch in artisanal fisheries using various types of fishing gear, such as gillnets, longlines, seine-nets and bottom trawlnets (Fahmi and Dharmadi 2013). Tuna fisheries, whether using longlines or gillnets, also frequently catch sharks as incidental bycatch (Dharmadi and Fahmi 2003; Fahmi and Dharmadi 2013). Various parts of shark body could be utilized such as their meats and fins for foods, skins for leather industries, and liver oil and cartilages for medicines. The most valuable part of the shark body is its fins, and they are usually exported to Asian countries (Anon, 2003), and also to Europe countries. 


The high price of shark fins in the international market has led to sustained, intensive, shark fishing activities, which, if not controlled, will continue to pose a serious threat to the conservation of shark resources in Indonesian waters. Sharks have the potential to be exploited sustainably if carefully managed  (Walker 1998). However, many sharks are vulnerable to overexploitation (and even extinction) due to their slow growth, late maturity (of the order of decades for some species) and low fecundity (Last and Stevens 2012). 
1.1 Objective
The objectives of this project were: 

· to enhance human resource development in elasmobranch taxonomy, and
· to improve landing data recording from generic ‘sharks’ and ‘rays’ to species level. 
1.2 Data Collection at Landing Sites
1.2.1 Selection of Study Sites 
Cilacap has two landing sites; Pelabuhan Perikanan Cilacap (PPC) and Sentolo Kawat.  PPC is the main fish-landing site in Cilacap, and most of large vessels are landed here. Whiles Sentolo Kawat is a smaller landing site, and only a few vessels landing at this site. Gillnets, trammel nets and longlines are the most common fishing gears which applied to catch sharks and rays in Cilacap. However, most of sharks were caught as bycatch in the gillnet and tuna longlines fisheries. There are also surface longlines to catch shark as a target fishery at Sentolo Kawat operated by fishermen from east Java. 
Lampulo is a medium-sized port on the north coast of Banda Aceh with a diverse range of fisheries operating, including purse seines, set longlines, and hand lines. This landing site is the biggest landing for sharks in Banda Aceh that are caught in the West Sumatera waters in the Indian Ocean.  There are three types of fishing gear used to catch sharks as by-catch i.e. drift long line/surface longline, drift gillnet, and deep/bottom long line. Surface long lines are most commonly used by fishermen fishing out of ports at Lampulo and are employed to catch pelagic sharks.  Based on fisheries statistics,  shark production landed at Lampulo fishing port  is less then 5% of the total landing of fishes.  The location of all landing sites are shown in Fig. 1.
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Figure 1: Location of Study Sites at Lampulo and Cilacap
1.2.2  Fishery Structure and Background of Study Sites

1.2.2.1 Cilacap Fish Landing Site
Cilacap  is the biggest landing of sharks and rays at Central Java. The major gears were drift gillnet (155), followed by surface longline (31), and bottom gillnet (11). All drift gillnets, surface longline, and bottom gillnet are normally operated  by 10 – 12 crew members, respectively. Almost all of the sharks and rays were landed by drift gillnet  and surface longline  operating between 8-121 miles from the coastline, while for the bottom gillnet between 1-10 miles.  Fishing operation normally between   7-30  day per trip for drift gillnet, 10-20 day per trip  for surface longline, and 12-15 day per trip for bottom gillnet. All catches were landed  from 08.00 hr – 10.00 hr. The details of  fishing vessels registered in this district are shown in Table 1. 

Table 1: Number of Licensed Fishing Vessels by Gears and Number of Fishers at  Cilacap
	Gear Type
	Fishing zone
	Fishing operation 
(from coastline)
	No. of boat
	No. of fishers/crews

	DRIFT GN
	 
	 
	 
	 

	13-20 GRT
	Indian ocean
	8-89 miles
	11
	132

	21-25 GRT
	Indian ocean
	19-93 miles
	59
	708

	26-30 GRT
	Indian ocean
	21-121 miles
	85
	1,020

	Total
	 
	 
	155
	1860

	SURFACE LL
	
	
	
	

	16-22
	Indian ocean
	31-32 miles
	7
	70

	27-29
	Indian ocean
	35-67 miles
	24
	240

	Total
	
	
	31
	310

	BOTTOM GN
	
	
	
	

	21-25
	South of Java sea
	1-44 miles
	9
	90

	24 GRT
	South of Java sea
	1-10 miles
	2
	20

	Total
	 
	 
	11
	110

	Grand total
	 
	 
	197
	2,280


1.2.1.3  Lampulo Fish Landing Site
Lampulo is a medium-sized port on the north coast of Banda Aceh with a diverse range of fisheries operating, including purse seines, set longlines, and hand lines.  The major gears were  bottom longlines (22),  followed by  purse seiners (15), hand lines (13), and shark longlines (9). The details of the fishing vessels registered in this district are shown in Table 2. The major gears landing sharks and rays were longlines, purse seines, and hand line. All longlines are normally operated  by 4 - 5 crew members. However, the number of crew for traditional gears such as gillnets and longlines was normally 2-4 and 4-6 fishers, respectively. The fishing operation for longlines was normally between 3 - 7 days per trip while gill nets were normally 8-9 days per trip.  All catches were landed  from 07.30 hr – 12 00 hr.
Table 2: Number of Licensed Fishing Vessels by Gears and Number of Fishers at  Lampulo
	Gear Type
	Fishing zone
	Fishing operation 

(from coastline)
	No. of boat
	No. of fishers

	SHARK LL
	 
	 
	 
	 

	    6 GRT
	Indian ocean
	3-94 miles
	12
	36

	BOTTOM LL
	 
	 
	 
	 

	    4-6 GRT
	Indian ocean
	9-65 miles
	14
	56

	    18-24 GRT
	Indian ocean
	10-67 miles
	12
	48

	Total
	 
	
	26
	104

	PURSE SEINE
	 
	 
	 
	 

	    7 GRT
	Indian ocean
	5 miles
	1
	5

	    31-38 GRT
	Indian ocean
	21-111 miles
	6
	60

	    49-60 GRT
	Indian ocean
	24-100 miles
	15
	150

	Total
	 
	
	22
	215

	HAND LINE
	 
	 
	 
	 

	    4-6 GRT
	Malacca strait
	2-14 miles
	11
	22

	    7-16 GRT
	Indian ocean
	11-12 miles
	3
	42

	Total
	 
	
	14
	64

	TUNA LL
	 
	 
	 
	 

	    6 GRT
	Indian ocean
	73 miles
	1
	12

	Gran tatal
	 
	 
	75
	431


1.3. Appointment of Enumerators 
Two  Assistant Fisheries Officers from the State Fisheries Office of Cilacap and Lampulo  were appointed as enumerators. Their names and addresses are as follows:

1. Mr. Agung Ferieigha Nugroho

Pelabuhan Perikanan Samudera Cilacap

Jl. Lingkar Pantai Teluk Penyu, Cilacap-Central Java
2. Mr. Munawir

Pelabuhan Perikanan Nusantara Lampulo

Jl. Ateuk Jawo Lr. Tanggul Gampong Ateuk Jawo B. Aceh

1.4. Materials and Methods

1.4.1  Sampling Methods 
The sampling activity started in August 2015 until 15 July  2016. All enumerators were requested to record landing data and other related  information in a standard form  at least 5 days/month. A standard SOP entitled ‘SOP Sharks and Rays Data Collection in the Southeast Asian Waters’ was produced. The content included Standard Operation Procedure and instructions to enumerators on how to measure, weigh,  record  sharks and rays species at sampling sites, name of enumerator, name of landing site, date of sampling, vessel registration number, vessel GRT, fishing area, price at landing sites, name of species (common name and scientific name), total catch of sharks, rays,  commercial and  low-value  species from each sampling vessel. The details of the standard form are shown in Appendix I. The completed data in excell were then submitted to the respective National Coordinator before submitted to SEAFDEC/MFRDMD before second week of the following month for verification. The data were analysed at the end of each quarter. 
1.4.2 Selection of Fishing Vessels and Sampling Activities
Between 1 - 3 fishing vessels were selected for sampling each day for 5 days per month at each landing site. Measurement of Total length (TL) were taken for all skates, sharks species and rays from the Families Rhynchobatidae, Rhinobatidae and Narcinidae.  While Disc Length (DL) were taken  for all ray species where the tail is frequently absent or damaged  (mainly from the Families Dasyatidae, Gymnuridae and Mobulidae). All sharks and rays specimens were measured and weighed individually if the total number was less than 50 tails per vessel. If the total number was  more than 50 tails, only 10-50% were measured. The maturity stage for each individual was estimated according to Yano et al. (2005) and Ahmad and Annie Lim (2012). The total catch of all sharks and rays by species as well as the total catch of commercial and low-value species were also recorded for each sampling vessel. Some samples were brought back to the Fisheries Laboratory at Cilacap and Lampulo and preserved for future reference. Larger specimens were photographed, and their basic taxonomic and biological characteristics noted. 
1.4.3 Classification

The classification (scientific names) used in this report follows that of Compagno (1999), Yano et al. (2005), Ahmad and Annie  Lim (2012), Ahmad et al. (2013) and Ahmad et al. (2014), and Ebert et al. (2013).
2.0.  RESULTS
2.1.  Cilacap and Lampulo Fish Landing Site
2.1.1 Landing Samples 
 
A total of 168 landings  were sampled during the study period at Cilacap. The highest by month was 43 in September and 34 in October 5015. The highest by gear type was 113 in drift gillnet  followed by 44 and 11  for  longline and bottom gillnet, respectively (Table 3). While a total of 107 landings  were sampled during the study period at Lampulo. The highest by month was 15  in October 2015 and June 2016 and 12  in  September, respectively. The highest by shark longline gear type was 41 of Indian ocean followed by 34  of purse seine and 25 units vessel of handline (Table 4). 
Table 3: Number of Landings Sampled During the Study at Cilacap  
	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Bottom Gillnet
	 
	 
	 
	 
	 
	3
	6
	 
	1
	1
	 
	 
	11

	Drift Gillnet
	23
	41
	32
	11
	2
	1
	
	
	
	
	3
	 
	113

	Longline
	1
	2
	2
	4
	7
	5
	2
	6
	4
	5
	3
	3
	44

	Total
	24
	43
	34
	15
	9
	9
	8
	6
	5
	6
	6
	3
	168


Table 4: Number of Landings Sampled During the Study at  Lampulo  

	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Gillnet
	 
	 
	2
	2
	 
	1
	 
	1
	 
	 
	1
	 
	7

	Hand Line
	4
	2
	6
	3
	2
	2
	
	2
	
	
	2
	2
	25

	Longline
	1
	3
	2
	4
	3
	4
	3
	3
	6
	3
	5
	4
	41

	Purse Seine
	4
	7
	5
	2
	1
	1
	2
	 
	 
	2
	7
	3
	34

	Total
	9
	12
	15
	11
	6
	8
	5
	6
	6
	5
	15
	9
	107


2.1.2  Fishing Ground and Catch Composition by Gear 
The main gear landing sharks and rays at Cilacap was the bottom gillnet, drift gillnet and longline was 231,385 kg comprising 187,247 kg sharks (80.9%) and 44,138 kg rays (19.1%). Those fishing gears operated from the inshore to offshore of the in Indian ocean. The highest landing of sharks by month was 26,794 kg in September while the highest landing of rays was 12,706 kg in October (Table 5). While longline was the main gear landing at Lampulo, 6,991 kg  for sharks, 2,002.9 kg of rays, and 8.0 kg of skates. Most longlines operated beyond 94 nautical miles from the coastline (in Indian ocean). The highest landing of sharks by month was 2,087.6 kg in June while the highest landing of rays was  caught 1,097 kg in March and only 8.0 kg of skates was caught in January 2016 (Table 6).
Table 5:  Weight of Sharks and Rays (in kg) Caught by Different Types of Gear at Cilacap
	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Bottom Gillnet
	 
	 
	 
	 
	 
	413.5
	884.0
	 
	 
	182.0
	 
	 
	1479.5

	Drift Gillnet
	15194.0
	14349.0
	5016.0
	1539.0
	99.5
	1126.0
	
	
	
	
	135.0
	 
	37458.5

	Longline
	6920.0
	12445.0
	9207.0
	14981.0
	15407.0
	15386.0
	6176.0
	16193.0
	14596.0
	21441.0
	9241.0
	6316.0
	148309.0

	Sharks
	22114.0
	26794.0
	14223.0
	16520.0
	15506.5
	16925.5
	7060.0
	16193.0
	14596.0
	21623.0
	9376.0
	6316.0
	187247.0

	Bottom Gillnet
	 
	 
	 
	 
	 
	1066.5
	5065.0
	 
	207.0
	136.0
	 
	 
	6474.5

	Drift Gillnet
	4907.0
	12445.0
	12706.0
	5475.0
	1252.0
	54.0
	
	
	
	
	406.0
	 
	37245.0

	Longline
	68.0
	 
	 
	 
	241.0
	33.0
	 
	 
	76.0
	 
	 
	 
	418.0

	Rays
	4975.0
	12445.0
	12706.0
	5475.0
	1493.0
	1153.5
	5065.0
	 
	283.0
	136.0
	406.0
	 
	44137.5

	Total
	27089.0
	39239.0
	26929.0
	21995.0
	16999.5
	18079.0
	12125.0
	16193.0
	14879.0
	21759.0
	9782.0
	6316.0
	231384.5


Table 6: Weight of Sharks, Rays and Skates (in kg) Caught by Different Types of Gear at Lampulo

	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Gillnet
	 
	 
	 
	104.5
	 
	 
	 
	 
	 
	 
	30.0
	 
	134.5

	Hand Line
	41.6
	5.0
	444.0
	327.0
	6.0
	15.6
	
	134.3
	
	
	45.5
	172.0
	1190.9

	Longline
	25.0
	879.9
	306.5
	59.4
	1557.1
	166.8
	361.0
	382.5
	1152.5
	396.9
	1406.3
	297.1
	6991.0

	Purse Seine
	542.5
	1104.8
	744.3
	160.0
	234.5
	146.0
	221.3
	 
	 
	272.0
	605.8
	35.5
	4066.7

	Sharks
	609.1
	1989.7
	1494.7
	650.9
	1797.6
	328.4
	582.3
	516.8
	1152.5
	668.9
	2087.6
	504.6
	12383.1

	Gillnet
	 
	 
	149.8
	407.0
	 
	45.2
	 
	299.4
	 
	 
	 
	 
	901.4

	Hand Line
	11.5
	76.0
	149.4
	110.0
	9.8
	46.2
	
	
	
	
	
	 
	402.9

	Longline
	
	53.8
	46.2
	447.0
	85.5
	143.4
	77.2
	798.0
	336.0
	
	7.9
	7.9
	2002.9

	Purse Seine
	 
	40.0
	 
	 
	 
	 
	 
	 
	 
	 
	 
	23.0
	63.0

	Rays
	11.5
	169.8
	345.4
	964.0
	95.3
	242.8
	77.2
	1097.4
	336.0
	 
	7.9
	30.9
	3370.2

	Longline
	
	
	
	
	
	8.0
	
	
	
	
	
	
	8.0

	Skates
	
	
	
	
	
	8.0
	
	
	
	
	
	
	8.0

	Total
	620.6
	2159.5
	1840.1
	1614.9
	1892.9
	571.2
	659.5
	1614.2
	1488.5
	668.9
	2095.5
	535.5
	15761.4


2.1.3 Sharks and Rays Composition 
A total of 769,460.9 kg of fish was landed from 2,417 landings during the study period at Cilacap.  Rays and sharks made up 45,586.5 kg and 184,579 kg (6% and 24 %) from the total landing respectively. While landings of commercial species were 539,295.4 kg (70%) and there is no catch of low value species of trash fish. Average landings per month for sharks and rays were 15,381.6 kg and 3,798.9 kg, respectively. The highest landing by month for rays was 12,885 kg in October, followed by 12,685 kg in September and 5,490 kg in August. However, the highest landing for sharks was 26,798 kg in September followed by 22,154 kg in August and 21,623 kg in May. In general, the  landing of  sharks and rays ranged between 10-100% and 1.0 - 20% respectively from total landing at Cilacap. The catch  shark and ray composition landed at Cilacap are shown in Table 7.
Table 7: Catch Composition of Sharks, Rays, Commercial and Low-value Species (LVS) by Month from 138 landings  at Cilacap. All Weights in Kilogram. 
	 
	Weight of ray
	% ray
	Weight of shark
	% shark
	Weight of com
	% com
	Weight of LVS
	% LVS
	Total

	 
	
	
	
	
	
	
	
	
	

	2015
	
	
	
	
	
	
	
	
	 

	Aug
	5490.00
	3.90
	22154.00
	15.74
	113100.20
	80.36
	0.00
	0.00
	140744.20

	Sep
	12685.00
	5.25
	26798.00
	11.09
	202145.30
	83.66
	0.00
	0.00
	241628.30

	Oct
	12885.00
	8.74
	14259.00
	9.67
	120318.60
	81.59
	0.00
	0.00
	147462.60

	Nov
	5475.00
	8.12
	16561.00
	24.55
	45420.70
	67.33
	0.00
	0.00
	67456.70

	Dec
	2008.00
	5.84
	15516.50
	45.12
	16865.90
	49.04
	0.00
	0.00
	34390.40

	2016
	
	
	
	
	
	
	
	
	 

	Jan
	1153.50
	3.44
	16925.50
	50.45
	15467.00
	46.11
	0.00
	0.00
	33546.00

	Feb
	5065.00
	20.17
	7060.00
	28.12
	12984.50
	51.71
	0.00
	0.00
	25109.50

	Mar
	0.00
	0.00
	16183.00
	77.15
	4792.20
	22.85
	0.00
	0.00
	20975.20

	Apr
	283.00
	1.56
	14600.00
	80.59
	3233.00
	17.85
	0.00
	0.00
	18116.00

	May
	136.00
	0.56
	21623.00
	89.67
	2355.50
	9.77
	0.00
	0.00
	24114.50

	Jun
	406.00
	3.71
	7927.00
	72.42
	2612.50
	23.87
	0.00
	0.00
	10945.50

	Jul
	0.00
	0.00
	4972.00
	100.00
	0.00
	0.00
	0.00
	0.00
	4972.00

	Total
	45586.50
	5.92
	184579.00
	23.99
	539295.40
	70.09
	0.00
	0.00
	769460.90

	Ave.
	3798.88
	 
	15381.58
	 
	44941.28
	 
	0.00
	 
	64121.74


A total of 180,809.86 kg of fish was landed from 107 landings during the study period at Lampulo.  Sharks, rays and skates made up 12,757.3 kg, 3,37.3 kg, and 8.0 kg (2%, 7%, and 0.004%) from the total landing respectively. While landings of commercial species were 164,690 kg (9%) and there is no catch of low value species of trash fish. Average landings per month for sharks and rays were 1,063.11 kg and 307.21 kg, respectively. The highest landing by month for rays was 1,097.4 kg in March, followed by 964.0  kg in November and 336.0 kg in April. The highest landing for sharks was 2,087.6 kg in June followed by 1,989.7 kg in September and 1,797.6 kg in December. In general, the  landing of  sharks and rays ranged between 3-50 % and 0-43% respectively from total landing at Lampulo. However, only 8.0 kg (0.004%) of skate was landing in January. The details are shown in Table 8.
Table 8:  Catch Composition of Sharks, Rays, Skates, Commercial and Low-value Species (LVS) by Month from 105 landings  at Lampulo. All Weights in Kilogram. 

	 

 
	Weight of shark
	% shark
	Weight of ray
	% ray
	Weight of skate
	% skate
	Weight of com
	% com
	Weight of LVS
	% LVS
	Total

	2015
	
	
	
	
	
	
	
	
	
	
	 

	Aug
	609.10
	3.66
	11.50
	0.07
	0.00
	0.00
	16005.00
	96.27
	0.00
	0.00
	16625.60

	Sep
	1989.70
	5.72
	169.80
	0.49
	0.00
	0.00
	32600.00
	93.79
	0.00
	0.00
	34759.50

	Oct
	1494.73
	4.39
	345.40
	1.01
	0.00
	0.00
	32200.00
	94.59
	0.00
	0.00
	34040.13

	Nov
	650.90
	8.02
	964.00
	11.88
	0.00
	0.00
	6500.00
	80.10
	0.00
	0.00
	8114.90

	Dec
	1797.60
	21.68
	95.29
	1.15
	0.00
	0.00
	6400.00
	77.17
	0.00
	0.00
	8292.89

	2016
	
	
	
	
	
	
	
	
	
	
	 

	Jan
	328.40
	19.08
	234.80
	13.64
	8.00
	0.46
	1150.00
	66.81
	0.00
	0.00
	1721.20

	Feb
	582.30
	4.77
	77.20
	0.63
	0.00
	0.00
	11540.00
	94.59
	0.00
	0.00
	12199.50

	Mar
	516.79
	20.23
	1097.40
	42.96
	0.00
	0.00
	940.00
	36.80
	0.00
	0.00
	2554.19

	Apr
	1249.50
	49.28
	336.00
	13.25
	0.00
	0.00
	950.00
	37.47
	0.00
	0.00
	2535.50

	May
	767.90
	9.00
	
	0.00
	0.00
	0.00
	7780.00
	91.19
	0.00
	0.00
	8531.20

	Jun
	2087.60
	5.66
	7.90
	0.02
	0.00
	0.00
	34790.00
	94.32
	0.00
	0.00
	36885.50

	Jul
	682.75
	4.69
	32.00
	0.22
	0.00
	0.00
	13835.00
	95.09
	0.00
	0.00
	14549.75

	Total
	12757.27
	7.06
	3371.29
	1.86
	8.00
	0.004
	164690.00
	91.08
	0.00
	0.00
	180809.86

	Ave.
	1063.11
	 
	306.48
	 
	8.00
	 
	13724.17
	 
	0.00
	
	15067.49


2.1.4 Sample Size
A total of 2,899 individues belonging to 435 rays and 2,464 sharks were sampled comprising four species of rays and 16 species of sharks. The most abundant ray species were Mobula japanica. The highest number of rays sampled by month was 110 in September followed by 79 in October and 77 in Febuary. The most abundant shark species were Alopias superciliosus followed by A. pelagicus and Prionace glauca. However, the highest number of sharks sampled by month was 290 in November, followed by 270 in May and 285 in April. All these species were landed throughout the year. The details are as shown in Table 9.
Table 9:  Sample Size of Sharks and Rays by Species  at Cilacap

[image: image3.emf]Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Mobula japanica 41 82 62 46 23 6 37 5 2 1 305

Mobula tarapacana 2 8 5 1 3 19

Mobula thurstoni 20 12 1 11 44

Rhinobatos penggali 38 29 67

Total Rays 43 110 79 46 24 45 77 5 2 4 435

Alopias pelagicus 28 56 23 24 46 15 25 127 84 69 55 42 594

Alopias superciliosus 23 31 56 50 26 64 8 50 101 112 117 72 710

Carcharhinus brevipinna 18 7 9 2 9 2 5 2 54

Carcharhinus falciformis 10 12 12 24 43 42 21 26 36 26 9 261

Carcharhinus leucas 1 1

Carcharhinus longimanus 1 1 2

Carcharhinus plumbeus 10 7 18 7 4 8 5 2 14 3 3 81

Carcharhinus sorrah 1 1 2 12 3 1 8 28

Carcharinus falciformis 2 2

Galeocerdo cuvier 1 2 3 4 1 6 17

Heptranchias perlo 5 19 24

Isurus oxyrinchus 14 35 28 26 19 7 4 9 6 148

Isurus paucus 7 45 26 56 25 15 6 12 3 1 196

Prionace glauca 5 12 35 96 59 51 4 12 20 1 295

Pseudocarcharias kamoharai 7 7

Sphyrna lewini 4 5 3 3 8 9 4 8 44

Total Sharks 122 219 212 290 234 242 79 233 258 270 186 119 2464

Grand Total 165 329 291 336 258 287 156 233 263 272 190 119 2899

2015 2016

Species of ray and shark

Grand 

 Total


A total of 641 individues belonging to 216 rays and 425 sharks were sampled comprising 26 species of rays and 25 species of sharks. The most abundant ray species were Neotrygon kuhlii followed by Himantura jenkinsii  and Rhynchobatus australiae. The highest number of rays sampled by month was 43 in March and November followed by 30 in January and 20 in October and December. The most abundant shark species were Alopias pelagicus followed by Carcharhinus amblyrhynchos and Centrophorus moluccensis. However, the highest number of sharks sampled by month was 53 in June followed by 51 in September and 47 in December. All these species were landed throughout the year. The details are as shown in Table 10.

Table 10:  Sample Size of Sharks, Rays, and Skate by Species at Lampulo
[image: image4.emf]Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

Aetobatus ocellatus 1 2 1 1 5

Dasyatis akajei 1 1

Dasyatis zugei 1 1

Gymnura zonura 2 2

Himantura fai 1 1

Himantura granulata 1 1

Himantura jenkinsii 1 4 13 5 2 16 9 50

Himantura uarnak 1 1

Himantura undulata 4 4

Himantura walga 1 1 2

Mobula japanica 1 1 2 2 6

Mobula kuhlii 1 2 3

Neotrygon kuhlii 2 5 3 13 10 20 5 13 3 5 5 84

Pastinachus atrus 1 1

Pastinachus solocirostris 2 2

Plesiobatis daviesi 1 1

Pteroplatytrygon violacea 2 2

Rhina ancylostoma 1 1

Rhinoptera javanica 1 1

Rhinoptera jayakari 1 1

Rhynchobatus australiae 1 5 6 6 1 2 1 22

Taeniura lymma 1 4 1 1 2 1 2 12

Taeniurops meyeni 1 1 1 4 1 8

Urogymnus asperrimus 1 1 2

Total Rays 4 14 20 43 20 28 16 43 14 5 7 214

Alopias pelagicus 3 7 13 7 9 2 3 6 1 10 13 3 77

Alopias superciliosus 1 1 5 2 1 10

Carcharhinus albimarginatus 5 5

Carcharhinus amblyrhynchos 10 16 5 4 1 1 1 10 1 49

Carcharhinus brevipinna 1 1

Carcharhinus falciformis 9 10 5 2 3 2 6 1 4 2 44

Carcharhinus leucas 2 6 1 1 2 1 13

Carcharhinus melanopterus 1 11 12

Carcharhinus sorrah 1 3 1 5

Carcharinhus melanopterus 1 1

Centrophorus cf lusitanicus 4 4

Centrophorus moluccensis 14 13 12 8 47

Cephaloscyllium pictum 1 1

Chiloscyllium punctatum 5 2 2 1 1 1 1 1 1 1 16

Galeocerdo cuvier 1 2 7 2 7 1 20

Hemigaleus microstoma 1 1 3 6 4 1 16

Isurus oxyrinchus 1 2 1 1 5

Loxodon macrorhinus 1 2 2 7 10 6 28

Orectolobus leptolineatus 1 1 2

Pseudotriakis microdon 2 2

Rhincodon typus 1 1

Sphyrna lewini 1 2 1 1 4 6 3 7 25

Squalus edmundsi 6 6

Squalus megalops 7 5 13 25

Triaenodon obesus 1 4 1 1 3 10

Total Sharks 38 51 37 24 47 39 14 24 40 41 53 17 425

Dipturus sp. 2 2

Total Skates 2 2

Grand Total 42 65 57 67 67 69 30 67 54 41 58 24 641

Species of ray, shark and 

skate

2015 2016 Grand 

 Total


2.1.5 Weight of Sharks and Rays by Species 
A total of 231,384.5 kg of sharks and rays was landed at Cilacap from 2417 landings comprising 44,137.5  kg rays and 187,247 kg sharks. For rays, the highest landing by weight was from species Mobula japanica amounting to 37,051.5 kg, followed by 3,500.5 kg Mobula thurstoni and 3,280 kg Mobula tarapana. The highest landing by month was 11,076 kg for  Mobula japanica in October, followed by 9,240 kg in September  and 4,705 kg in August. However there is no every month landing for Mobula tarapacana and M.thurstoni. The highest landing of shark species were 52,857 kg for Alopias supercliosus followed by 46,778 kg for Alopias pelagicus and 17,932 kg for Prionace glauca. The highest landing by month for Alopias pelagicus was 11,753  kg  in August followed by 10,394  kg Alopias superciliosus in May and 5,218  kg in November for Prionace glauca. The details of weight of Sharks and Rays by species landed at Cilacap are shown in Table 11 and Table 12. 
A total of 15,761.36 kg was landed at Lampulo from 107 landings comprising 12,383.14 kg sharks, 3,370.22 kg rays and 8.0 kg skates. For rays, the highest landing by weight was from species Himantura jenkinsii amounting to 1,502.9 kg, followed by 523.28 kg Neotrygon kuhlii and 405.6 kg Rhynchobatus australiae. The highest landing by month was 666.7  kg for  Himantura jenkinsii in March, followed by 256 kg Neotrygon kuhlii in November  and 111.8 kg Rhynchobatus australiae in October. However there is no every month landing for all species of rays at Lampulo fish landing site. The highest landing of shark species were 4,167 kg for Alopias pelagicus followed by 1,632 kg for Galeocerdo cuvier and 1,231 kg for Centrophorus moluccensis. The highest landing by month for  Centrophorus moluccensis was   877,3 kg  in June followed by Alopias pelagicus was 770 kg  in October and Galeocerdo cuvier was 693 kg in December.  The details of weight of sharks and rays by species landed at Lampulo are shown in Table 13 and Table 14.
Table 11: Weight of Sharks by Species at Cilacap

	Species of shark
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Alopias pelagicus
	11753
	6538
	1455
	1104
	3119
	1429
	2387
	8144
	3687
	3541
	1906
	1715
	46778.0

	Alopias superciliosus
	2665
	5482
	3407
	2420
	2123
	4217
	684
	3517
	7357
	10394
	6744
	3847
	52857.0

	Carcharhinus brevipinna
	2200
	1932
	1280
	281
	 
	371
	306.5
	
	
	1003
	
	241
	7614.5

	Carcharhinus falciformis
	1415
	1316
	268
	945
	2437
	1468
	2158
	1247
	1702
	1014
	130
	 
	14100.0

	Carcharhinus leucas
	
	
	
	
	105
	
	
	
	
	
	
	 
	105.0

	Carcharhinus longimanus
	
	
	
	
	 
	30
	
	
	
	16
	
	 
	46.0

	Carcharhinus plumbeus
	1290
	1436
	2318
	1126
	874
	1056
	
	468
	211
	3260
	461
	513
	13013.0

	Carcharhinus sorrah
	2
	16
	48
	
	 
	129
	
	93
	14
	82
	
	 
	384.0

	Carcharinus falciformis
	93
	
	
	
	 
	
	
	
	
	
	
	 
	93.0

	Galeocerdo cuvier
	
	73
	
	170
	264.5
	394
	
	
	21
	822
	
	 
	1744.5

	Heptranchias perlo
	
	
	
	
	 
	413.5
	577.5
	
	
	
	
	 
	991.0

	Isurus oxyrinchus
	1339
	4792
	1827
	1795
	1169
	859
	
	797
	689
	546
	
	 
	13813.0

	Isurus paucus
	471
	2916
	1521
	2842
	1493
	1199
	
	334
	468
	160
	135
	 
	11539.0

	Prionace glauca
	205
	1689
	1521
	5218
	3220
	4695
	
	152
	447
	785
	
	 
	17932.0

	Pseudocarcharias kamoharai
	
	9
	
	
	 
	
	
	
	
	
	
	 
	9.0

	Sphyrna lewini
	681
	595
	578
	619
	702
	665
	947
	1441
	 
	 
	 
	 
	6228.0

	Total
	22114
	26794
	14223
	16520
	15507
	16926
	7060
	16193
	14596
	21623
	9376
	6316
	187247.0


Table 12: Weight of Rays by Species at Cilacap

	Species of ray
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Mobula japanica
	4705
	9240
	11076
	5475
	1167
	999
	3970.5
	 
	283
	136
	 
	 
	37051.5

	Mobula tarapacana
	270
	1643
	635
	
	326
	
	
	
	
	
	406
	 
	3280.0

	Mobula thurstoni
	
	1562
	995
	
	 
	77
	866.5
	
	
	
	
	 
	3500.5

	Rhinobatos penggali
	 
	 
	 
	 
	 
	77.5
	228
	 
	 
	 
	 
	 
	305.5

	Total
	4975
	12445
	12706
	5475
	1493
	1154
	5065
	 
	283
	136
	406
	 
	44137.5


Table 13: Weight of Sharks by Species at Lampulo
	Species of shark
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Alopias pelagicus
	280.0
	565.0
	770.0
	340.0
	410.0
	146.0
	160.0
	307.5
	35.0
	348.0
	623.5
	182.0
	4167.0

	Alopias superciliosus
	
	60.0
	40.0
	
	240.0
	
	
	
	
	95.0
	
	40.0
	475.0

	Carcharhinus albimarginatus
	
	
	
	
	 
	
	
	
	170.0
	
	
	 
	170.0

	Carcharhinus amblyrhynchos
	152.0
	448.3
	51.0
	
	 
	24.1
	3.8
	3.2
	8.0
	
	75.8
	5.0
	771.2

	Carcharhinus brevipinna
	
	
	
	
	 
	15.0
	
	
	
	
	
	 
	15.0

	Carcharhinus falciformis
	67.0
	169.0
	57.3
	30.0
	20.5
	
	7.5
	
	200.0
	4.0
	34.0
	35.5
	624.8

	Carcharhinus leucas
	
	240.0
	461.0
	110.0
	70.0
	
	
	
	
	
	115.0
	60.0
	1056.0

	Carcharhinus melanopterus
	
	
	
	
	 
	
	
	15.0
	
	29.3
	
	 
	44.3

	Carcharhinus sorrah
	
	
	8.2
	
	 
	
	
	46.5
	13.0
	
	
	 
	67.7

	Carcharinhus melanopterus
	
	
	
	
	 
	
	
	
	10.0
	
	
	 
	10.0

	Centrophorus cf lusitanicus
	
	97.5
	
	
	 
	
	
	
	
	
	
	 
	97.5

	Centrophorus moluccensis
	
	
	
	
	124.1
	51.5
	
	
	
	
	877.3
	178.1
	1231.0

	Cephaloscyllium pictum
	
	
	
	
	 
	4.0
	
	
	
	
	
	 
	4.0

	Chiloscyllium punctatum
	18.1
	5.0
	4.3
	4.0
	9.0
	4.2
	
	
	4.0
	6.0
	9.0
	4.0
	67.6

	Galeocerdo cuvier
	30.0
	103.5
	
	
	693.0
	
	150.0
	
	575.0
	
	80.0
	 
	1631.5

	Hemigaleus microstoma
	1.5
	
	
	11.4
	 
	
	
	16.0
	23.0
	23.1
	
	 
	75.0

	Isurus oxyrinchus
	
	
	34.0
	72.0
	 
	
	
	40.0
	
	
	40.0
	 
	186.0

	Loxodon macrorhinus
	0.5
	
	4.0
	25.0
	 
	
	
	69.1
	104.5
	23.5
	
	 
	226.6

	Orectolobus leptolineatus
	
	
	
	5.0
	 
	
	
	4.5
	
	
	
	 
	9.5

	Pseudotriakis microdon
	
	
	
	
	70.0
	
	
	
	
	
	
	 
	70.0

	Rhincodon typus
	
	
	
	
	 
	
	
	
	
	
	30.0
	 
	30.0

	Sphyrna lewini
	35.0
	55.0
	65.0
	32.0
	161.0
	
	261.0
	
	
	115.0
	203.0
	 
	927.0

	Squalus edmundsi
	
	
	
	21.5
	 
	
	
	
	
	
	
	 
	21.5

	Squalus megalops
	25.0
	246.4
	
	
	 
	24.6
	
	
	
	
	
	 
	296.0

	Triaenodon obesus
	 
	 
	 
	 
	 
	59.0
	 
	15.0
	10.0
	25.0
	 
	 
	109.0

	Total
	609.1
	1990
	1495
	650.9
	1798
	328.4
	582.3
	516.8
	1153
	668.9
	2088
	504.6
	12383.1


Table 14: Weight of Rays and Skates by Species at Lampulo

	Species of ray and skate
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Aetobatus ocellatus
	 
	 
	 
	6.0
	 
	 
	6.9
	1.5
	 
	
	 
	23.0
	37.4

	Dasyatis akajei
	
	
	
	
	4.0
	
	
	
	
	
	
	
	4.0

	Dasyatis zugei
	
	
	
	
	0.1
	
	
	
	
	
	
	
	0.1

	Gymnura zonura
	
	
	
	
	 
	
	5.8
	
	
	
	
	
	5.8

	Himantura fai
	
	
	
	86.0
	 
	
	
	
	
	
	
	
	86.0

	Himantura granulata
	
	
	
	
	4.5
	
	
	
	
	
	
	
	4.5

	Himantura jenkinsii
	
	10.0
	171.3
	352.0
	68.9
	
	21.0
	666.7
	213.0
	
	
	
	1502.9

	Himantura uarnak
	
	
	
	40.0
	 
	
	
	
	
	
	
	
	40.0

	Himantura undulata
	
	
	
	
	 
	
	
	253.0
	
	
	
	
	253.0

	Himantura walga
	
	
	
	9.0
	0.1
	
	
	
	
	
	
	
	9.1

	Mobula japanica
	5.0
	25.0
	
	75.0
	 
	
	18.0
	
	
	
	
	
	123.0

	Mobula kuhlii
	
	
	
	20.0
	 
	
	17.5
	
	
	
	
	
	37.5

	Neotrygon kuhlii
	1.5
	24.0
	6.6
	256.0
	14.2
	155.2
	6.3
	25.2
	21.0
	
	7.9
	5.4
	523.3

	Pastinachus atrus
	
	
	30.0
	
	 
	
	
	
	
	
	
	
	30.0

	Pastinachus solocirostris
	
	
	
	
	 
	8.0
	
	
	
	
	
	
	8.0

	Plesiobatis daviesi
	
	
	7.6
	
	 
	
	
	
	
	
	
	
	7.6

	Pteroplatytrygon violacea
	
	
	
	
	 
	7.0
	
	
	
	
	
	
	7.0

	Rhina ancylostoma
	
	40.0
	
	
	 
	
	
	
	
	
	
	
	40.0

	Rhinoptera javanica
	
	
	
	
	 
	
	
	
	
	
	
	2.5
	2.5

	Rhinoptera jayakari
	
	
	
	12.0
	 
	
	
	
	
	
	
	
	12.0

	Rhynchobatus australiae
	5.0
	65.8
	111.8
	64.0
	 
	15.0
	
	59.0
	85.0
	
	
	
	405.6

	Taeniura lymma
	
	5.0
	11.6
	
	3.5
	11.6
	1.7
	11.0
	
	
	
	
	44.4

	Taeniurops meyeni
	
	
	6.5
	14.0
	 
	38.0
	
	66.0
	17.0
	
	
	
	141.5

	Urogymnus asperrimus
	 
	
	
	30
	
	 
	
	15
	
	
	
	
	45

	Total Rays
	11.5
	169.8
	345.4
	964.0
	95.3
	234.8
	77.2
	1097.4
	336.0
	 
	7.9
	30.9
	3370.2

	Dipturus sp.
	
	
	
	
	
	8.0
	
	
	
	
	
	
	

	Total Skates
	
	
	
	
	
	8.0
	
	
	
	
	
	
	

	Grand total
	11.5
	169.8
	345.4
	964.0
	95.3
	242.8
	77.2
	1097.4
	336.0
	
	7.9
	30.9
	3378.2


2.1.6.  Size Range of Sharks and Rays 

In general most rays species sampled from August 2015 to July 2016 were immature. The average size of Mobula japanica, and M.thurstoni ranged between 165- 206.5 cm, 153.5 - 184.5 cm disc length, respectively. Most shark species landed were mature are Alopias pelagicus, A.superciliosus, I.oxyrhynchus, Isurus paucus, Prionace glauca, and Sphyrna lewini.  The average size of those species of shark ranged between 268.5 - 279.5 cm, 224.3 -285.5 cm, 199.0 – 280.0 cm, 185 – 235.0 cm, 198.2 – 256.0 cm, and 201.8 – 305.0 cm total length, respectively.  Alopias pelagicus from the Indian Ocean can reach the maximum length of 365 cm. Males reach adult 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. Based on the results of the study, it can be said that most of Alopias pelagicus caught from the Indian Ocean in the years 2002-2007 are commonly at adult stage (mature non reproductive or mature sexually) (Dharmadi et al, 2012). Size range of all sharks and rays species landed at Cilacap from August to May  are shown in Table 15.

The ray landed at Lampulo from August 2015 to July 2016 were mature for Neotrygon kuhlii in average size ranged between  23-30 cm disc length.  Others species of ray was Himantura jenkinsii but immature conditon. There is no every month landing of rays at this site. The shark were mature condition found on some species were Alopias pelagicus, Galeocedo cuvier, and Sphyrna lewini in average size ranged between  249-276 cm, 168-298 cm, 171-267 cm total length, respectively. Size range of all sharks and rays species landed at Lampulo from  August to May are shown in  Table16.


Table 15: Size Range of Sharks (Total Length) and Rays (Disc Length)  August 2015-July 2016. All Measurements in cm. at Cilacap
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Sharks

A. pelagicus 214.0 325.0 274.4 162.0 330.0 268.5 177.0 372.0 275.0 183.0 334.0 271.1 228.0 338.0 279.5

A. superciliosus 177.0 378.0 273.2 174.0 438.0 285.5 65.0 382.0 269.7 178.0 334.0 259.6 109.0 334.0 224.3 172.0 308.0 225.7

C. brevipinna 195.0 298.0 256.2 229.0 303.0 279.7 172.0 274.0 245.2 232.0 261.0 246.5 136.0 229.0 170.9 158.0 179.0 168.5 160.0 271.0 223.8 246.0 292.0 269.0

C. falciformis 103.0 197.0 168.0 87.0 182.0 146.3 117.0 188.0 152.1 130.0 271.0 184.0 95.0 234.0 170.3 100.0 210.0 156.1 97.0 220.0 158.6 96.0 220.0 154.5 134.0 237.0 189.2 105.0 244.0 162.8 115.0 138.0 127.1

C. leucas 227.0 227.0 227.0

C. longimanus 160.0 160.0 160.0 135.0 135.0 135.0

C. plumbeus 241.0 296.0 276.8 265.0 335.0 299.6 214.0 330.0 272.6 232.0 338.0 271.3 257.0 310.0 283.0 180.0 304.0 256.5 197.0 268.0 233.2 249.0 253.0 251.0 230.0 311.0 260.7 256.0 287.0 269.0 301.0 343.0 318.7

C. sorrah 85.0 85.0 85.0 134.0 134.0 134.0 157.0 160.0 158.5 102.0 157.0 124.6 112.0 146.0 126.0 145.0 145.0 145.0 116.0 137.0 125.8

C. falciformis 106.0 190.0 148.0

G. cuvier 240.0 240.0 240.0 211.0 231.0 221.0 183.0 254.0 216.0 164.0 279.0 227.8 152.0 152.0 152.0 236.0 344.0 271.5

H. perlo 81.5 93.0 86.3 62.0 74.0 67.5

I. oxyrinchus 144.0 278.0 211.5 153.0 270.0 215.7 171.0 257.0 210.8 131.0 265.0 201.0 152.0 252.0 199.1 148.0 367.0 205.1 210.0 364.0 280.0 181.0 346.0 230.3 176.0 238.0 217.2

I. paucus 160.0 247.0 200.6 154.0 260.0 207.7 130.0 244.0 207.1 159.0 271.0 196.1 140.0 241.0 201.0 182.0 219.0 202.9 161.0 232.0 184.5 125.0 241.0 188.3 223.0 242.0 229.7 235.0 235.0 235.0

P. glauca 170.0 223.0 202.4 178.0 283.0 230.9 202.0 264.0 230.4 176.0 292.0 226.1 161.0 290.0 221.0 173.0 295.0 227.5 142.0 229.0 198.3 174.0 243.0 203.8 176.0 264.0 205.4 256.0 256.0 256.0

P. kamoharai 71.0 98.0 87.3

S. lewini 190.0 310.0 254.0 194.0 265.0 238.2 301.0 311.0 305.0 197.0 298.0 262.3 171.0 263.0 222.8 148.0 296.0 201.9 179.0 271.0 209.3 211.0 316.0 273.0

Rays

M. japanica 132.0 236.0 191.3 120.0 207.0 171.0 136.0 197.0 165.8 108.0 224.0 177.6 174.0 176.0 175.0 134.0 229.0 184.8 137.0 220.0 190.8 190.0 223.0 206.5 165.0 165.0 165.0

M. tarapacana 165.0 211.0 184.3 252.0 252.0 252.0 257.0 270.0 262.0

M. thurstoni 93.0 232.0 155.5 147.0 160.0 153.5 165.0 204.0 184.5

R. penggali 46.0 96.0 77.5 50.0 86.0 61.0

Feb Mar

Species of shark 

and ray

Apr May Jun Jul Aug Sep Oct Nov Dec Jan

2015 2016


Table 16: Size Range (cm.) of Sharks (Total Length), Rays and Skates (Disc Length)  August 2015 – July 2016 at Lampulo
[image: image6.emf]Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave

Sharks

A. pelagicus 264.0278.0272.3199.0282.0249.3223.0306.0262.8236.0287.0262.3183.0288.0261.7257.0266.0261.5268.0275.0271.3233.0287.0256.5250.0250.0250.0237.0283.0256.0143.0296.0257.7262.0284.0276.0

A. superciliosus 302.0302.0302.0270.0270.0270.0 253.0311.0282.8 239.0299.0269.0 270.0270.0270.0

C. albimarginatus 144.0197.0163.8

C. amblyrhynchos 63.0129.0 98.6 62.0166.0119.6 75.0119.0100.4 93.0113.0103.3 76.0 76.0 76.0 75.0 75.0 75.0110.0110.0110.0 67.0127.0 99.2 98.0 98.0 98.0

C. brevipinna 134.0134.0134.0

C. falciformis 96.0126.0111.9 72.0172.0105.7 87.0253.0137.6 97.0151.0124.0 96.0107.0101.7 75.0 77.0 76.0 125.0260.0179.0 85.0 85.0 85.0 74.0128.0109.0112.0139.0125.5

C. leucas 173.0301.0237.0150.0318.0225.2207.0207.0207.0269.0269.0269.0 198.0213.0205.5230.0230.0230.0

C. melanopterus 124.0124.0124.0 47.0107.0 62.3

C. sorrah 101.0101.0101.0 48.0169.0110.0121.0121.0121.0

C. melanopterus 149.0149.0149.0

C. cf lusitanicus 53.0 67.0 59.0

C. moluccensis 103.0123.0112.6 68.0132.0 87.3 95.0124.0103.4102.0124.0112.5

C. pictum 72.0 72.0 72.0

C. punctatum 73.0 85.0 81.0 55.0 95.0 75.0 71.0 79.0 75.0 86.0 86.0 86.0 77.0 77.0 77.0 88.0 88.0 88.0 92.0 92.0 92.0153.0153.0153.0105.0105.0105.0 88.0 88.0 88.0

G. cuvier 169.0169.0169.0 78.0258.0168.0 225.0361.0279.3 304.0386.0345.0 228.0302.0270.3 298.0298.0298.0

H. microstoma 79.0 79.0 79.0 110.0110.0110.0 103.0125.0110.3 87.0107.0 99.0 89.0 99.0 93.0 94.0 94.0 94.0

I. oxyrinchus 172.0172.0172.0200.0200.0200.0 175.0175.0175.0 176.0176.0176.0

L. macrorhinus 51.0 51.0 51.0 85.0 87.0 86.0 74.0109.0 91.5 59.0 90.0 77.9 75.0116.0 88.4 84.0 90.0 86.8

O. leptolineatus 97.0 97.0 97.0 98.0 98.0 98.0

P. microdon 198.0255.0226.5

R. typus 214.0214.0214.0

S. lewini 189.0189.0189.0 94.0252.0173.0267.0267.0267.0174.0174.0174.0 96.0236.0170.8 216.0273.0241.3 200.0252.0227.3116.0220.0171.6

S. edmundsi 49.0 68.0 59.8

S. megalops 50.0 96.0 75.7 68.0103.0 91.0 7.0105.0 61.1

T. obesus 65.0 65.0 65.0 99.0171.0130.0 123.0123.0123.0156.0156.0156.0101.0122.0108.0

Rays

A. ocellatus 47 47 47 25 43 34 26 26 26 65 65 65

D. akajei 37 37 37

D. zugei 10 10 10

G. zonura 25 40 32.5

H. fai 124 124 124

H. granulata 43 43 43

H. jenkinsii 46 46 46 87 113 102 40 147 82.3 46 84 66.2 57 61 59 39 145 83.1 29 113 72

H. uarnak 116 116 116

H. undulata 98 127 116

H. walga 36 36 36 10 10 10

M. japanica 5.5 5.5 5.5 65 65 65 62 109 85.5 57 62 59.5

M. kuhlii 73 73 73 55 60 57.5

N. kuhlii 21 24.5 22.8 25 35 32 28 33 30 26 116 38.9 13 36 24.2 22 36 28.9 17 33 28 19 33 28.2 26 33 29.7 15 36 29.2 25 32 29

P. atrus 75 75 75

P. solocirostris 36 53 44.5

P. daviesi 72 72 72

P. violacea 56 61 58.5

R. ancylostoma

R. javanica 38 38 38

R. jayakari 42 42 42

R. australiae

T. lymma 35 35 35 25 33 29.5 33 33 33 37 37 37 28 33 30.5 24 24 24 26 29 27.5

T. meyeni 54 54 54 58 58 58 103 103 103 50 107 83.3 83 83 83

U. asperrimus 120 120 120 68 68 68

Skates

Dipturus sp. 50 73 61.5

Species of shark 

and ray

2015 2016

Aug Sep Oct Nov Jun Jul Dec Jan Feb Mar Apr May


2.1.7 CPUE (Catch per Unit Effort)

Catch per Unit Effort (CPUE) of some species of sharks and rays caught by drift gillnet and purse seine during study shown in Table 17 and Table 18. 
Table 17: Days at operation (Number of operation) by gears sampled During the Study   
     Period at Cilacap
	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Bottom Gillnet
	 
	
	
	
	 
	43
	85
	
	14
	14
	
	 
	156

	Drift Gillnet
	388
	537
	414
	170
	31
	30
	
	
	
	
	41
	 
	1611

	Longline
	12
	29
	29
	70
	106
	87
	30
	97
	60
	69
	40
	21
	650

	Total
	400
	566
	443
	240
	137
	160
	115
	97
	74
	83
	81
	21
	2417


Table 18: Days at operation by gears sampled During the Study Period at Lampulo
	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Gillnet
	 
	 
	11
	16
	 
	4
	 
	8
	 
	 
	1
	 
	40

	Hand Line
	22
	8
	44
	15
	7
	5
	
	6
	
	
	5
	8
	120

	Longline
	8
	15
	15
	19
	23
	27
	18
	16
	23
	16
	29
	17
	226

	Purse Seine
	21
	46
	31
	12
	7
	7
	11
	 
	 
	15
	41
	15
	206

	Total
	51
	69
	101
	62
	37
	43
	29
	30
	23
	31
	76
	40
	592


Table 19: Number of operation by gears sampled During the Study Period at Lampulo

	Type of gear
	2015
	2016
	Total

	
	Aug
	Sep
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	

	Gillnet
	 
	 
	11
	15
	 
	4
	 
	8
	 
	 
	1
	 
	39

	Hand Line
	28
	8
	44
	13
	7
	5
	
	6
	
	
	5
	8
	124

	Longline
	12
	13
	17
	19
	23
	27
	17
	16
	23
	16
	29
	17
	229

	Purse Seine
	23
	42
	26
	10
	5
	5
	9
	 
	 
	14
	32
	12
	178

	Total
	63
	63
	98
	57
	35
	41
	26
	30
	23
	30
	67
	37
	570



The highest CPUE of sharks landed at Cilacap were 11.82 kg/day for Alopias pelagicus  followed by 3.48 kg/day Alopias superciliosus and  3.19  kg/day Isurus oxyrinchus. For ray, the highest CPUE was 19.50 kg/day for Mobula japanica, and relative low CPUE for others species (Table 20).  While the highest CPUE of sharks landed at Lampulo were 6.63 kg/day for Galeocerdo cuvier, followed by 4.44 kg/day Alopias pelagicus and 3.32 kg/day Carcharhinus leucas. The highest CPUE of rays were 4.87 kg/day for Himantura jenkinsii, and only 0.08-1.66 kg/day. The CPUE of skates were 0.04 kg/day for Dipturus sp. And for others species as shown in Table 21.
Table 20: Catch per Unit Effort (CPUE) of sharks and rays caught by drift gillnet 
    
     landed at Cilacap
	Species of shark and ray
	Total (kg)
	CPUE Total Weight kg/days at operation

	
	
	

	Sharks
	 
	 

	Alopias pelagicus
	19049.00
	11.82

	Alopias superciliosus
	5604.00
	3.48

	Isurus oxyrinchus
	5140.00
	3.19

	Isurus paucus
	3441.00
	2.14

	Prionace glauca
	2804.00
	1.74

	Carcharhinus falciformis
	669.00
	0.42

	Sphyrna lewini
	267.00
	0.17

	Carcharhinus brevipinna
	265.00
	0.16

	Galeocerdo cuvier
	99.50
	0.06

	Carcharinus falciformis
	93.00
	0.06

	Rays
	 
	 

	Mobula japanica
	31408.00
	19.50

	Mobula tarapacana
	3280.00
	2.04

	Mobula thurstoni
	2557.00
	1.59


Table 21. Catch per Unit Effort (CPUE) of sharks and rays caught by longline landed 
     at Lampulo-Banda Aceh

	Species of shark and ray
	Total (kg)
	CPUE Total Weight kg/days at operation

	
	
	

	Shark
	 
	 

	Galeocerdo cuvier
	1498.00
	6.63

	Alopias pelagicus
	1003.00
	4.44

	Carcharhinus leucas
	750.00
	3.32

	Sphyrna lewini
	470.00
	2.08

	Alopias superciliosus
	290.00
	1.28

	Centrophorus moluccensis
	279.70
	1.24

	Carcharhinus falciformis
	204.00
	0.90

	Carcharhinus albimarginatus
	170.00
	0.75

	Carcharhinus amblyrhynchos
	112.50
	0.50

	Loxodon macrorhinus
	112.40
	0.50

	Ray
	 
	 

	Himantura jenkinsii
	1099.90
	4.87

	Neotrygon kuhlii
	375.00
	1.66

	Rhynchobatus australiae
	182.80
	0.81

	Taeniurops meyeni
	115.00
	0.51

	Urogymnus asperrimus
	45.00
	0.20

	Himantura uarnak
	40.00
	0.18

	Himantura undulata
	40.00
	0.18

	Taeniura lymma
	27.80
	0.12

	Mobula japanica
	18.00
	0.08

	Mobula kuhlii
	17.50
	0.08

	Skate
	
	

	Dipturus sp.
	8.00
	0.04


2.1.8 Usage and Marketing 
Information on marketing collected at this landing site indicated that most sharks and rays  were consumed locally and some were exported to China, Hongkong, Bangkades, and Srilanka. The major markets were wholesale market in Cilacap and  Banda Aceh. The price varied according to species. The most expensive ray Rhynchobatus australiae was sold at IDR 35,000/kg followed by Neotrygon kuhlii and Mobula spp. The cheapest rays were  Taeinura lymna and Himantura jenkinsii sold at IDR 6,000-8,000/kg and IDR 8,000-10,000/kg respectively. In general, bigger sized rays were more expensive than smaller ones. 

The most expensive sharks Carcharhinus plumbeus, C.leucas, and C. brevipinna was sold the same price at IDR 23,000/kg, Carcharhinus sorrah at RM10-14/kg and Sphyrna lewini at RM8-10/kg. Market destinations for sharks and rays were similar in local market. The price was almost consistent for the whole year for all species. All sharks and rays were landed whole with fins. The details price of shark and ray at Cilacap are shown in Table 19. 
Table 22:   Price of Sharks and Rays by Species at Cilacap Landing Site in 2016. 
                  All Prices in IDR per Kilogram. (Exchange rate: IDR 13,500= US$ 1.00). 
	Location
	Species
	Range price (Rp/kg)
	Part
	Market destination

	CILACAP


	Sharks
	 
	 
	 

	
	Alopias spp
	8,000-14,000
	Whole
	Local

	
	Isurus spp
	14,000
	Whole
	Local

	
	S.lewini
	14,000
	Whole
	Local

	
	C.falciformis
	16,000
	Whole
	Local

	
	C.sorrah
	16,000
	Whole
	Local

	
	P.glauca
	11,000
	Whole
	Local

	
	C.plumbeus
	23,000
	Whole
	Local

	
	C.leucas
	23,000
	Whole
	Local

	
	C.brevipinna
	23,000
	Whole
	Local

	
	Rays
	 
	Whole
	Local

	
	Mobula spp
	8,000
	Whole
	Local


Table 23:  Price of Sharks and Rays by Species at Lampulo Landing Site in 2016. 

                 All Prices in IDR per Kilogram. (Exchange rate: IDR 13,500= US$ 1.00). 

	Location
	Species
	Range price (Rp/kg)
	Part
	Market destination

	
	
	small size
	medium size
	big size
	
	

	LAMPULO


	Sharks
	 
	 
	 
	 
	 

	
	Alopias spp
	 
	10,000
	12,000
	Whole
	Local

	
	C.leucas
	20,000
	25,000
	30,000
	Whole
	Local

	
	C.falciformis
	18,000
	23,000
	28,000
	Whole
	Local

	
	C.amblyrhincos
	17,000
	20,000
	25,000
	Whole
	Local

	
	C.brevipinna
	 
	17,000
	20,000
	Whole
	Local

	
	C.albimarginatus
	 
	20,000
	25,000
	Whole
	Local

	
	G.cuvier
	13,000
	15,000
	20,000
	Whole
	Local

	
	S.lewini
	20,000
	25,000
	30,000
	Whole
	Local

	
	Isurus spp
	 
	12,000
	15,000
	Whole
	Local

	
	S.megalops
	5,000
	7,000
	 
	Whole
	Local

	
	C.moluccensis
	5,000
	7,000
	 
	Whole
	Local

	
	T.obesus
	 
	17,000
	20,000
	Whole
	Local

	
	C.punctatum
	 
	10,000
	13,000
	Whole
	Local

	
	Rays
	 
	 
	 
	 
	 

	
	N. kuhlii
	15,000
	13,000
	 
	Whole
	Local

	
	T.lymna
	8,000
	6,000
	 
	Whole
	Local

	
	H.jenkinsiii
	10,000
	8,000
	6,000
	Whole
	Local

	
	R.australiae
	25,000
	30,000
	35,000
	Whole
	Local


3.  CONCLUSION 
A total of 32 species of sharks belonging of 12 families, and 29 spesies of rays belonging of 12 families were recorded at two fish landing sites. The most abundant shark species were Alopias superciliosus followed by A. pelagicus and carcharhinus falciformis, while the dominant ray were Mobula japanica followed by Rhinobatos penggali and M. thurstoni  that caught in the Indian ocean landed at Cilacap fish landing site.   The most abundant ray species landed at Lampulo fish landing site were Neotrygon kuhlii followed by Himantura jenkinsii  and Rhynchobatus australiae. Whereas the most abundant shark species were Alopias pelagicus followed by Carcharhinus amblyrhynchos and Carcharhinus falciformis (Details of spesies shark and rays are shown in Appendix II).  
The fishes landed at Cilacap consist of rays and sharks made up 6% and 24 % from the total landing respectively, and for  commercial species were 70%. The main gear landing sharks and rays at Cilacap was the longline comprising sharks (99.4 %) and rays ( 0.6 %). In general, the  landing of  sharks and rays ranged between 0.8-79% and 14.7 – 84.4% respectively. The fishes was landed at Lampulo consist of  rays and sharks made up 1.9% and 7.1% from the total landing respectively, and 91% for commercial species. In general, the  landing of  sharks and rays ranged between 1.1-57 % and 0.4 – 60% respectively.

A total of 231,385 kg of sharks and rays was landed at Cilacap from 168 landings comprising 187,247 kg sharks and 44,138 kg rays. The highest landing by weight from ray species were Mobula japanica (37,052 kg), followed by 3,501 kg Mobula thurstoni and 3,280 kg Mobula tarapana. The highest landing by month was 11,076 kg for  Mobula japanica in October, followed by 9240 kg in September  and 4705 kg in August. The highest landing of shark species were 52,857 kg for Alopias supercliosus followed by 46,778 kg for Alopias pelagicus and 17,932 kg for Prionace glauca. The highest landing by month for Alopias pelagicus was 11,753  kg  in August followed by 10,394  kg Alopias superciliosus in May and 5,218  kg in November for Prionace glauca. 
A total of 15,761 kg was landed at Lampulo from 107 landings comprising 3,378 kg rays and 12,383 kg sharks. For rays, the highest landing by weight was from species Himantura jenkinsii amounting to 1,503 kg, followed by 523 kg Neotrygon kuhlii and 406 kg Rhynchobatus australiae. The highest landing by month was 667  kg for  Himantura jenkinsii in March, followed by 256 kg Neotrygon kuhlii in November  and 112 kg Rhynchobatus australiae in October. The highest landing of shark species were 4,167 kg for Alopias pelagicus followed by 1,632 kg for Galeocerdo cuvier and 1,231 kg for Centrophorus moluccensis. The highest landing by month for  Centrophorus moluccensis was   877 kg  in June followed by Alopias pelagicus was 770 kg  in October and Galeocerdo cuvier was 693 kg in December.  The ray landed at Lampulo from August to May were mature for Neotrygon kuhlii and Rhynchobatus australiae in average size ranged between  28.2-41.4 cm, 121.8-133.2 cm disc length, respectively.  Others species of ray was Himantura jenkinsii but immature conditon. The shark were mature condition found on some species were Alopias pelagicus, Galeocedo cuvier, and Sphyrna lewini in average size ranged between  257-262 cm, 276-279 cm, 241-255 cm total length.
The catch of sharks were fluctuated but the peak season was occured in June at Lampulo and September at Cilacap. Most of sharks caught in adult – matured size, for instance the species of Alopias pelagicus, A.superciliosus, Isurus oxyrhinchus, I. paucus, Prionace glauca, Galeocerdo cuvier, and Sphyrna lewini.   
4.0. OUTPUT AND OUTCOME 
The project outputs and outcomes are summarised in Table 24.  as shown below.

Table 24: Output and Outcome

	No
	Output
	Outcome

	1.
	Four trained personnel in sharks and rays taxonomy from the Ministry of Fisheries Indonesia.
	Trained staffs are now able to make the right and valid identification of species. Training materials stored electronically and easy to excess. 

	2.
	A standardised format for data collection for national activity produced.
	Improved technique of data collection for implementation at national level

	3.
	Detailed information on the percentages of sharks and rays from the total landing at pilot project sites.
	Confirmed earlier data published in Indonesia National Statistics. Sharks and rays were targeted and bycatch and   contributed to only about 2 % of total marine landing. 

	4.
	Information on relative dominance of the different species of sharks and rays obtained.
	Increased awareness of needs and measures for shark conservation and management on specific species. 

	5.
	Information on the monthly fluctuation of the different species of sharks and rays obtained.
	Trends of landings by species analysed for national level management.

	6.
	Stage of maturity for the different species of sharks and rays determined. 
	Increased awareness of needs and measures for shark conservation and management among stakeholders

	7.
	Information on usage and marketing of the landed sharks and rays were obtained from the pilot project. 
	Confirmed earlier report in current NPOA-Sharks that all sharks and rays are landed whole,  fully utilised with no finning activities onboard vessels.

	8.
	A report on landing of sharks and rays up to species level from three sites in Perak.
	Data recording on sharks and rays will be improved from generic terms ‘sharks’ and ‘rays’ to species level.

	9.
	Issues and problems arising from this activity identified and improvements made especially with the data collection format 
	Development of a comprehensive national data collection system for sharks and rays as part of the National Plan of Action Sharks

	10.
	Specimens collected during sampling activities deposited for future reference.


	A specimen laboratory for elasmobranchs has been established at the awet Laboratory at Cilacap and Lampulo.


5.0. FUTURE ACTIVITIES 
Indonesia will continue to record landing data up to species level at an additional some fish landing  sites in 2017. Data collection at the current three landing sites is to be continued. Awareness programme will be continued in other parts of the country. All activities are shown  in Appendix III.
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Appendix 1
SAMPLE OF STANDARD FORM
Data Collection Project on Shark and Ray Data Collection
Name  of Enumerator:  ___________________________________Date:________________
Name of Landing Site:____________________ Vessel  Registration No:________________

GRT :_____________

Type of  Gear:_______________ Fishing Area:__________   No. of days/trip:___________
A. Standard Operation Procedure: 

1. This  form is for  a single  sampling vessel.

2. Collect all fish (sharks, skates  and rays) if catch is less than 50 tails or 10-50% of  the landed catch if  more than 50 tails. Take samples randomly.

3. Separate them by species and sex.  

4. Measure total length for all sharks, skates and rays from the Family  Rhynchobatidae, Rhinobatidae,  Narcinidae and Narkidae.  Measure disc length  for other ray species.  

5. Record weight of all  sharks, skates  and rays by species. 

6. Record weight of commercial and low-value species.   

B. Measurement of  sample (Sharks)
	No.
	Species
	Sex
	Total length (mm)

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	


C. Actual Weight of Sharks by Species

	No
	Species
	Weight (Kg)

	1
	
	

	2
	
	

	3
	
	


D. Measurement of  sample (Rays)
	No.
	Species
	Sex
	Total length/Disc Length (mm)

	1
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	


D. Actual Weight of Rays by Species

	No
	Species
	Weight (Kg)

	1
	
	

	2
	
	

	3
	
	

	4
	
	

	5
	
	


3.    Total Catch of Sampling Vessel
	No.
	Vessel Registration No
	All

Sharks
	All

Rays
	Commercial species
	Low-value species
	TOTAL

	1.
	
	
	
	
	
	


5.   Price of Sharks 
	Species
	Price/Kg 

(Small size)
	Price/Kg 

(Medium size)
	Price/Kg 

 (Big size)
	Market Destination

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


6.   Price of Rays 
	Name of Rays 
	Price/Kg 

(Small size)
	Price/Kg 

(Medium size)
	Price/Kg 

 (Big size)
	Market Destination

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Note:_______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Appendix II

Checklist of Shark and Ray Species Recorded During the Study 
	No
	Families/Species
	Site 1
	Site 2

	
	
	Cilacap
	Lampulo

	
	SHARKS
	
	

	
	Family Carcharhinidae
	
	

	1
	Carcharhinus leucas
	+
	+

	2
	C.brevipinna
	+
	

	3
	C.plumbeus
	+
	

	4
	C.longimanus
	+
	

	5
	C.falciformis
	+
	+

	6
	C. sorrah
	+
	+

	7
	C. melanopterus
	
	+

	8
	C.amblyrhynchos
	
	+

	9
	C.albimarginatus
	
	+

	10
	Prionace glauca
	+
	

	11
	Galeocerdo cuvier
	+
	

	12
	Trianodon obesus
	
	+

	13
	Loxodon macrorhinus
	
	+

	
	Family Pseudocarcharhiinidae
	
	

	14
	Pseudocarcharias kamoharai
	+
	

	
	Family Pseudotriakidae
	
	

	15
	Pseudotriakish microdon
	
	+

	
	Family Hemigalidae
	
	

	16
	Hemigaleus microstoma
	
	+

	
	
	
	

	
	Family Orectolobidae
	
	

	17
	Orectolobus cf ornatus
	
	+

	
	Family Scyliorhinidae
	
	

	18
	Scylosillium punctatum
	
	+

	
	Family Alopiidae
	
	

	19
	Alopias pelagicus
	+
	+

	20
	A.superciliosus
	+
	+

	
	Family Sphyrnidae
	
	

	21
	Sphyrna lewini
	+
	+

	
	Family Lamnidae
	
	

	22
	Isurus paucus
	+
	

	23
	I.oxyrhynchus
	+
	+

	
	Family Hexanchidae
	
	

	24
	Heptranchas perlo
	+
	

	
	Family Squalidae
	
	

	25
	Squalus edmundsi
	
	+

	26
	Squalus megalops
	
	+

	
	Family Centrophoridae
	
	

	27
	Centrophorus moluccensis
	
	+

	28
	C. cf. lusitaneus
	
	

	
	Total shark species
	15
	19


	No
	Families/Species
	Site 1
	Site 2

	
	
	Cilacap
	Lampulo

	
	RAYS
	
	

	
	Family Mobulidae
	
	

	1
	Mobula japanica
	+
	+

	2
	M.tarapacana
	+
	

	3
	M.thurstoni
	+
	

	
	Family Rhinobatidae
	+
	

	4
	Rhinobatos jimbaranensis
	+
	

	5
	R.penggali
	+
	

	
	Family Rhynchobatidae
	
	

	6
	Rhynchobatus australiae
	
	+

	
	Family Rhincodontidae
	
	

	7
	Rhyncodon typus
	
	+

	
	Family Dasyatidae
	
	

	8
	Neotrygon kuhlii
	
	+

	9
	Himantura uarnak
	
	+

	10
	H.granulata
	
	+

	11
	H.undulata
	
	+

	12
	H.jenkinsiii
	
	+

	13
	H. fai
	
	+

	14
	H.walga
	
	+

	15
	Urogymnus asperiimus
	
	+

	16
	H.zugei
	
	+

	17
	Taenura lymma
	
	+

	18
	T. mayeni
	
	+

	19
	Pteroplatrygon violacea
	
	+

	
	Family Plesiobatidae
	
	

	20
	Plesiobatus daviesi
	
	+

	
	Family Rajidae
	
	

	21
	Dipturus sp.
	
	+

	
	Family Myliobatidae
	
	

	22
	Aeobatus flagellum
	
	+

	
	Family Rhinopteridae
	
	

	23
	Rhinoptera javanica
	
	+

	
	Family Gymnuridae
	
	

	24
	Gymnura zonura
	
	+

	
	Total ray species
	6
	20


Appendix III
A.  Lampulo Fishing Port
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B.  Cilacap Fishing Port
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