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1.0 Introductions

The fisheries sector is an important sector in the Malaysia national economy.  Beside providing the main source of protein, this sector provides employment for about 80,000 fisher folk (Annual Fisheries Statistic, 1996). The implementation of the Malaysia Exclusive Economic Zone (EEZ) in 1981, extended the fishing grounds  beyond traditional area.  The state of Sarawak, Sabah and Federal Territory Labuan are separated from Peninsular Malaysia by the South China Sea and have a combines EEZ of approximately 250,000 km2.  This is 46% of the total EEZ area of Malaysia at 548,800km2 and the EEZ of Sarawak is the largest within Sabah and Federal Territory Labuan, which is at 160,000km2.

The first fisheries resources survey in the EEZ of Malaysia was conducted from 1985-1987 (Anon, 1988).  The second survey was carried out from 1996-1997 (Anon, 1998).  K.K Manchong from Fisheries Research Institute, Sarawak Branch, based at Bintawa, Kuching Sarawak was deployed to do the sampling in the second survey while R.V.RASTRELLIGER was used in first survey.  The objectives of both survey is to estimate the demersal and semi pelagic/pelagic fish biomass and potential in the waters of the Malaysian EEZ, covering the west and east coast of Peninsular Malaysia, as well as in the South China Sea area off Sarawak and Sabah.  The results from the surveys provided the Department of Fisheries with baseline resource information for the formulation of the development plan for offshore fisheries.  The third survey was conducted in 2004-2005 off EEZ Sarawak water area also using K.K. Manchong.  The main objective of the third survey was to assess the resource of the area more than 30nm offshore, which has been exploited by deep sea vessels.
In the year 2005, a survey in the untrawlable area within 180 meter depth were conducted in Sarawak water and this survey was carried out using MV SEAFDEC 2, a research vessel owned by the South East Asia Development Center based at SEAFDEC Training Department, Bangkok, Thailand.  Beside the EEZ survey,   two tuna survey in Sabah and Sarawak water were conducted in 2008 using the KP2 YELLOWFIN vessel owned by the National Agriculture Training Council (NATC).  
2.0 Material and Methods
2.1 First and Second EEZ Survey

The area surveyed extended seaward is beyond the territorial limit of 12 nm from the coast. The area is divided into Sub-areas, I, II and III and each  sub-area was divided into depth strata i.e Stratum 1 from 10-30 fathoms (18-55m), Stratum II from 30-50 fathoms (56-91m) and Stratum III from 50-100 fathoms (92-185m).  The first and second survey used the same division during EEZ survey.
2.1.1 Research Vessel and Fishing Gear 

The research vessel R.V. RASTRELLIGER was deployed for the first survey while K.K MANCHONG, was deployed for second survey.   Fishing operation using the standard bottom trawl net was carried out during the surveye.  Each trawl haul was of one-hour duration and trawling speed of four knot maintained throughout.
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Figure 1  : Research vessel, K.K. Manchong, a stern-trawler with gross capacity of 150 GRT and powered by 90 HP engine was used during research in Malaysia EEZ water.
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2.2. Third Resource Survey
The surveyed area was beyond the 12 nm line from shore to the 100 fathom depth contour off the coast Sarawak.  The division of the survey area into stratum followed the standard procedure used in earlier demersal fish surveys (Anon. 1998).
2.2.1 Research Vessel and Fishing Gear

The trawl net of K.K. MANCHONG from the FRI Sarawak Branch, based at Bintawa Kuching Sarawak was deployed to do the sampling.  Each trawl was of one-hour duration and a trawling speed of four knot was maintained throughout.
2.3 Fourth Resource Survey (Untrawlable survey)
This survey focused on the untrawlable area in Sarawak waters which have been identified in previous studies.  The areas are either covered by a rocky and hard coral seabed, or deeper than the normally trawlable depth of local trawler or sloping toward the continental slope.

2.3.1 Research Vessel and Fishing Gear

The survey was carried out using MV SEAFDEC2, that was equipped with the latest navigational and oceanographic equipments and was able to operate various types of fishing gears including bottom vertical longline (BVL), traps and deep-water trawl net, all of which were used in this survey.



2.4 Fifth survey (Tuna Survey)
Two survey in the South China Sea area were carried out in 2008.  The first survey was conducted in the northern Mangalum’s Island, about 30 nautical miles from Labuan.  The second survey was carried out at the Gugusan Beting Patinggi Ali or South Luconia Shoal area which was 70 nautical miles from Labuan.  The objective of the survey was to assess the resources of tuna in Sabah and Sarawak Waters.
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2.4.1 Research Vessel and Fishing Gear

The survey was carried out using KP2 Yellowfin vessel owned by the National Agriculture Training Council (NATC).  The tuna longline were used during the survey.
3.0 Results and Discussions
3.1.0 Resource Research Survey
Table 1 shows the abundance in terms of catch rate from the three different surveys in the depth stratum III (50-100 ftm 92-185 m).  
Table 1 : Comparison of catch rates (kg/hr) of demersal fish between 1987, 1998, 2004/2005 surveys conducted in Malaysian EEZ off Sarawak

	Depth Stratum
	1987

R.V. RASTRELLIGER

Cod End mesh size = 50 nm
	1998

K.K. MANCHONG

Cod End mesh size = 38 mm
	2004/2005

K.K. MANCHONG

Cod End mesh size = 38 mm

	
	Demersal
	Trash
	Total
	Demersal
	Trash
	Total
	Demersal
	Trash
	Total

	III 

50-100ftm (92-185m
	44.80
	40.80
	85.60
	109.65
	10.60
	120.25
	82.43
	14.06
	96.49


The survey in  1998 and 2004/2005 used a trawl net with a cod-end mesh size of 38 mm while in early survey a trawl net with cod-end mesh size 50 mm was used. An average catch rate of 82.43 kg/hr of demersal fish was obtained during the third survey, declined 24% from the second survey.  Stratum III with  92-185 meter depth was dominated (beside trash fish)by fish species such as Priachantus macracanthus (15.47kg/hr), Saurida tumbil (2.15kg/hr), Saurida longimanus (1.80kg/hr), loligo duvaucelli (1.57kg/hr) and Decapterus kurroides (1.57kg/hr).
3.2.0 Untrawlable Survey

3.2.1 Traps

Table 2. The list of average catch and the common commercial species catch by traps by sub-area of Sarawak waters
	Sub-Area
	Average Catch
	Common Commercial species
	No. of Species
	No. of Families

	A
	3.7kg/100traps
	Chrybdis  spp. (40.37%)

Squalus megalops (21.10%)

Dentex fumitron (10.33%)
	39
	21



	B
	3.2kg/100traps
	Chrybdis  spp. (42.76%)

Nemipterus spp (6.02%)
Ephinephalus spp (0.86%)
	
	


The majority of the catches by traps were from Family Portunidae (crab) that are commonly found in the coral seabed. The presence of Charybdis spp. in almost all of the stations indicate the wide distribution of Charybdis spp.  in the fishing ground of hard coral seabed found in Sarawak waters.

3.2.2  Bottom Vertical Longline (BVL)

Table 3. The list of average catch and the common commercial species catch by BVL by sub-area of Sarawak water.
	Sub-Area
	Average Catch
	Common Commercial species
	No. of Species
	No. of Families

	A
	12.66kg/stations
	Pristimomoides multidens (28%)
Squalus megalops (20.41%)

Mustelus manazo (9.22%)

Dentex fumitron (8.29%)

Gymnocranius griseus (7.11%)
	26
	18



	B
	23.24kg/stations
	Arius thallasinus (21.52%)
Lutjanus malabaricus (11.84%)

Pristimomoides multidens (4.84%)
	
	


The catches of the bottom vertical longline (BVL) from rocky and hard coral grounds of sub-areas A and B showed the presence of highly diverse fish species in Sarawak waters.  Some of the commercial species such as Family Nemipteridae, Portunidae and Muraenidae are rarely found in Peninsular Malaysia waters.  Most of the catches from BVL were large individuals weighing up to 8 kg.
3.2.3 Trawl Net
Table   . List of five most abundant species by depth strata in the untrawlable area of Sub-area C of Sarawak waters
	Stratum
	130-140 m
	Stratum
	150-160 m
	Stratum
	170-180 m

	
	Kg/h
	%
	
	Kg/h
	%
	
	Kg/h
	%

	Species
	
	
	Species
	
	
	Species
	
	

	Saurida wanieso
	3.95
	17.38
	Rexea prometheoides
	24.06
	47.20
	Rexea prometheoides
	4.90
	12.73

	Lophiomus setigurus
	3.87
	17.03
	Malakichtys elegans
	6.57
	12.89
	Hyperoglyphe sp
	4.71
	12.24

	Squalus megalops
	3.50
	15.41
	Hyperoglyphe sp
	3.48
	6.83
	Priachantus macracanthus
	3.65
	9.47

	Loligo chinensis
	2.75
	12.11
	Priachantus macracanthus
	2.80
	5.49
	Loligo chinensis
	2.71
	7.04

	Priachantus macracanthus
	2.58
	11.36
	Lophiomus setigurus
	2.0
	3.92
	Lophiomus setigurus
	2.25
	5.85


The species composition of the catch by bottom trawl net in sub-area C indicated the presence of deep sea fish species such as Lophiomus spp. (Ghost shark) and  Malakichthys elegens.
3.3.0 Tuna Survey

3.3.1 First Survey

During the first survey, a Yellowfin tuna weighing 42 kg was caught and apart from that 18kg marlin and snake mackerel Gempylus serpens belonging to the Family Gempylidae were also caught by tuna longline

3.3.2 Second Survey

During second survey, 44 young yellowfin tunas with size between 0.5kg to 3.8kg were caught by trolling activities in payao area.   Other species caught by longline were from Family Gempylidae (Gempylus serpens), lancetfish from Family Alepisauridae (Alepisaurus ferox) and Family Corphaenidae (Coryphaena hippurus).
4.0  Conclusion
More studies should be carried out to assess the size of fish stocks in deep sea water and enhancing the technical know how of the research vessel or local fishermen on feasible fishing gears.   Mastering the operation of deep sea fishing gear is important in order to develop the capture fisheries in deep-sea water area.
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Figure 2: Map of the coast of Sarawak showing the Sub-area III and Depth strata 
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Figure 3:  Sampling areas representing Sub-area A, B and C rock and coral seabed and areas of near continental slope of Sarawak water.





Figure 4 . Survey tuna areas representing station 1 and 2 in Labuan and Sarawak waters








