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INTRODUCTION


Approximately two third of the Indonesia region, or about 5.8 million km2 is covered by water. Located in the tropics, the Indonesian waters are regarded as one of the highest biodiversity region in the world. This region with its natural resource potentials, however, it has been given little attention by previuos administrations to be one of the bases for its national development. Data and information on marine resources and its environmental condition, their potentials and its utilizations are in high demand to be used as basic for decision making process for government policy, marine industries and other related marine activities. Currently, the data and information on the above mentioned matters are scanty and should be up dated  especially for marine fisheries. This condition becomes more critical in the deepsea region, although this region occupies approximatelly 40 % of the Indonesian seawaters. Furthermore, attention from existing institutions and respective agencies on deepsea region  are at  the lower end of their priorities. The deepsea region is defined as the seawaters beyond the jurisdiction line of 12 nautical miles from the coastline, i.e. including the Indonesian Economic Exclusive Zone (IEEZ) and international seawaters, and/or the seawaters with a depth of more than 200 m or beyond the continental shelf.    

        
Exploitation of fishery resources has benefited the country and its people. Some of resources in the depth region less than 200 m has been studied and exploited. On the other hand, the deepsea  resources are still underutilized. Many fishery resources in coastal or shallow waters  in the region appear to have been heavily exploited. Some stocks, especially demersal fish resources in shallow waters are believed to have been over exploited, and many small pelagic fish resources are in the state of fully exploited. This paper give an information on the species found, their distribution and their biology of the deepsea demersal and prawn based on exploratory research in the waters of Indonesia 
RESEARCH

One of the challenge and opportunity research on the fishery is the ability of science and technology for exploiting and developing of new commodities or frontier commodities as an alternative utilization of marine fishery resources in the future. Deepsea demersal and prawn is one of the resources has not been utilized yet as quickly as those in tropical neighbouring countries. Indonesia is expected to have significant contribution in the development of deepsea fishery resources, particularly in the Pacific and Indian Ocean region. Judging the above rationale, research needed should have the accountability and sustainability in order to support the development and management strategies of their fisheries. The application of inconventional technology which stress the fishing method and acoustic method are very much needed. This technique is suitable for deepsea resources exploration and their environment.  

On the other hand, the lack of the adequate information on this resources create difficulties to make fuller utilization of the fish resources. Particular the deepsea demersal and prawns lack a clear identification of their resources and even almost unknown and unexploited. From this realities, some joint research effort were carried out by the marine research institute of government of Indonesia with other institutes/agencies from other countries. The main areas of the research were Indian Ocean, Arafura Sea and Timor Sea. 
1. Indian Ocean


Deepsea trawl surveys were first initiated on the Indian Ocean subareas of south off Java in 1972 and 1975 with assistance from Fisheries Research and Development Agency Office of Fisheries, Busan, Korea, under a bilateral agreement (Anonymous, 1973; Anonymous, 1975).       

During 1979-1981, the joint exploratory fishing and stock assessment for demersal fish were carried out by the Government of Indonesia, The Federal Republic of Germany, the Commonwealth of Australia and the FAO/UNDP as Coordinating Agency through the Jetindofish Project. The survey area covered Indian Ocean sub areas of South off Lombok Island to Eastern off Timor in the main depth between 50m to 200m (Lohmeyer, 1982).    

Pelagic and bottom trawl, surveys were conducted in the Northern and Western Sumatera waters by aggreement between the Government of Indonesia and the FAO/SCSDEVPRO. The surveys were carried out from August 6 to 30, 1980 by using RV Fridtjof Nansen (491.81 GT)(Aglen et al., 1982). 

During the 2004 and 2005, Research Institute for Marine Fisheries (RIMF) of the Government of Indonesia had in association with Overseas Fishery Cooperation Foundation (OFCF) of Japan assisted in surveying the deepsea fishery resources in the waters deeper than 200 m in the Indian Ocean. Investigation during 2004 of the South off Java and west off Sumatera gave a bathymetry of the area to know the actual depth and bottom topography of the area, and an exploratory fishing with deepsea trawl to know the kind and distribution of the resources. In 2005 an assessment of the deepsea trawl –fish stock of South off Java and off South Sumatera was implemented. The fish  trawling provided additional information on the species distribution and size of the stocks; biological and morphometric data were also collected (Anonymous, 2006).
2. Banda Sea and Arafura Sea
Deepsea bottom trawl and beam trawl surveys for demersal fish and prawn resources were conducted in the eastern part of Indonesia mainly in the Banda Sea and Arafura Sea in 1992 and 1993. The research vessel Baruna Jaya-I (700 GT) of Agency for The Assessment and Application of Technology, Indonesia was used in this survey. (Sumiono & Iskandar, 1993; Soselisa et al., 1993; Wudianto & Barus, 1993; Sumiono, 2001). The main aims of both surveys were locate unexploited stocks of fishes and prawns in the waters of the outer continental shelf and slope, to identify species with commercial potential, and to evaluate species disribution. The depth range to be covered between 200 m and 1000 m.

Research on fishing technique of deepsea trap was conducted in both areas during February to March 1993. The aim of the research was to obtain the efficient fishing technique and the performance of the traps in the waters (Amin et al., 1993).

Investigation of bottom longline fishing in 2000-2004 of the Arafura Sea continental slope demersal stocks gave a first estimate of the catch composition and hook rate of some groupers and snappers. The fishing ground and fishing operation during investigation carried out in the depth between 50-200 m (Badrudin et al., 2004; Badrudin et al., 2005)  
3. Timor Sea

Following the promising catches of commercial deepsea demersal fish and prawn resources by CSIRO Australia off the North West Shelf in 1982-1983 (Davis & Ward, 1984; Phillips & Jernakoff, 1991) and Jetindofish Cruises in 1980-1981 (Lohmeyer, 1982), a survey in the  Indonesian Economic Exclusive Zone (IEEZ) was made in February-March 1993 by RV Baruna Jaya-I (700 GT). The survey was conducted in slope waters between 200 m to 1000 m deep extending from Timor trench at about 125o35’ - 127o24’E and 10o16’- 09o37’S (Sumiono & Iskandar, 1993; Soselisa et al., 1993; Wudianto & Barus, 1993).
FISHING 

1. Deepsea Trawl


The initial trawl survey in Indian Ocean was conducted in 1972 by RV Oh Dae San (1126.59 GT) covered 20-290 m deep. The size for each otter board was 3.4 m x 2.2 m, weight in the air 2300 kgs. All trawl surveys were carried out with an otter trawl net with a cod-end mesh size of 1.75 inch, headrope of 50 m and ground rope of 63 m. In usual fishing operation, the lengths of the warp were 3.1- 3.2 times of the depth at 100 - 300 m and 2.5 - 2.6 times in the depth of more than 300 m. Net heigt was measured by the echo record of foodrope or lower panel of the net. Towing speed was measured by ship’s speed meter in bridge and the trawling speed was regulated between 2.5 to 3.5 knots.  

The head rope lengths of the nets used during survey by RV Tae Baek San (309.85 GT) in the sub areas of Western South Sumatera and Southern Java was 45 m and the ground rope was 49.5 m for the type of 148 feet net, and 43 m of  the head rope and 47.0 m of ground rope for the type of 130 feet net. The otter boards were flat plate type and each size 2.29 m x 1.23 m for both type of the net. The average trawling time per haul was one hour.  Meanwhile the bottom trawl used by RV Fridtjof Nansen (491 GT) in the sub area of Western Sumatera had footrope of 47 m in length with opening width of about 6 m.  


Deepsea exploration survey in the Indian Ocean sub areas of Southern Java and Western Sumatera during 2004 and 2005 were used trawl net 6 seam type with head rope of 31.6 m and ground rope of 37.4 m. Fishing was conducted during daytime. The net was towed for 30 minute at about 2 knots.  

Beam trawl already used for fishing in the Arafura and Timor Sea. The mouth of beam trawl was 4.15 m with material used of the net was PA meshed of 12-15 mm. According to Wudianto & Barus (1993), three important factors determined the successful haul of beam trawl, i.e. the weigt of sinker, the length of warp and vessel’s speed.  
2. Deepsea bottom long line

Bottom long line fisheries (BLL) in the continental shelf area of the Arafura Sea has been practised and developed since the last two decades. But bottom long lining in the slope area seemed to be unusual fishing operation for most Indonesian fishers as this fishing activity facing a relatively higher risks of fishing gear lost.

In search of new resources and fishing grounds, the Research Center for Capture Fisheries in collaboration with a private fishing company based in Jakarta carried out an exploratory bottom long lining survey in the Arafura Sea covering both the continental shelf flat and slope areas and a wide range of depth started from around 30 m to approximately 700 m. BLL fishing activities were carried out in the continental shelf area of the Arafura Sea, using M/V Ural, a Russian fishing vessel chartered by the Indonesian fishing company based in Jakarta. The activity was carried out in May-July 2004. Fishing gear used was bottom long line with the number of hook between 6900 to more than 11000 hooks, with the distance between hooks was about one meter. The setting time will last some hours and therefore the number of setting was only once per-day. BLL was randomly set covering the bottom area of both the continental shelf part which relatively flat bottom conditions and the slope part of the Arafura Sea.
3. Traps


There is little available literature regarding the exploitation of deepsea by the use of traps. In 1993, the trap fishing exploratories in the Arafura sea and Timor sea were accomplished aboard the R.V. Baruna Jaya-I. Three types of trap operated were folding trap, cylindrical trap, and trapezoid trap. Towing and hauling were carried out in the stern. Towing time for 30 traps about 6 minutes and the vessel speed about 3 knots. Soaking time was about 24 hours. Traps were set along transects by allowing the vessel to drift with the current and/or wind. Those traps were simultaneously operated with interval of 18 m.  The result shows that the type of cylindrical and folding traps were more suitable for catching deepsea prawns instead of trapezoid trap (Barus & Wudianto, 1993). Scad, mackerel or head of tuna was used as bait of the trap (Amin et al., 1993). Catch rates of the depsea prawn were still very low, i.e. 10.6 kg/30 trap/day and was dominated by Heterocarpus woodmasoni. Chub mackerel bait seems to be effective for prawn and demersal fish  
SPECIES FOUND
1. Stock Assessment Method

The entire catch of trawl was sorted into respective species immadiately after retrieving the net and was counted and weighted by species. When a large quantity was caught, total weight was determined firstly. Next, a suitable small portion was taken rhandomly as asplit sample. The split sample was sorted into species to be measured and counted, than was raised to the total catch. The data were recorded in the fishing log sheet. Length frequency data for the important species of fish, prawn and other biota collected should be recorded. Length-weight data and some biological observation  were also recorded.
Estimation of stock density and standing stock size in the trawl survey was carried out by using the swept area method following (Saeger et al., 1976; Sparre & Venema, ). The  assumption that the constant mouth openning of the trawl was  50% of the head rope length and escapement factor was 75%. The swept area method was calculate the size of the stock density of the fish. This method assumes that the catch per unit effort is proportional to the stock density within an area. Indicated stock density (D) for each trawl is D = catch in kg / (swept area in km x C), where C = catchability coefficient. 
Catch rate in the BLL fisheries also known as hook rate, provides one of the stock abundance index reflecting fish stock density. Catch rate was obtained from the number of catch per setting per 100 hooks (Gulland, 1983).   

Species identifications were done following Nakabo (2000), Gloerfelt-Tarp & Kailola (1985) and (Carpenter & Niem, 1999; 2001a; 2001b;2001c). 
2. Catch Rate and Catch Compositions
2.1 Deepsea trawl


Marine resources which are still less exploited are those in deep waters of  Indian Ocean and other part of Indonesia. Resource surveys have been conducted in various part of the Indian Ocean (Anonymous, 1973; Aglen et al., 1981; Lohmeyer, 1982). The result indicates that density of demersal stock in Indian Ocean is lower that of the Java Sea and the fish density tend to increase toward the coast. Concentration of crustacean was detected by R.V. Oh Dae San of being Solenocera prominentis at depth of 210 m in the South of Central Java. Lohmeyer (1982) found relatifely large amount of shrimp at depth of 200-300 m. According to Anonymous (1985), Australian scientist was able to locate concentration of deepsea prawn (Scampi, Metanephrops spp.) at the depth of 300-500 m of Northwest Australia which become commercial operation although in limited amount. 


Deepsea prawn survey in the Arafura sea and Timor Seas showed that the highest stock density of 1.97 tons/km2 was occurred in the depth ranging between 400-400 m and the lowest of 0.28 tons/km2 in the depth ranging from 700-800 m. Based on geographical distribution, catch rates of Caridean prawn and marine lobsters i.e. Aristeus virilis, Heterocarpus woodmasoni, and Metanephrops sibogae (“Scampi”) tend to decrease from Arafura sea to Timor sea, but Aristeomorpha foliacea tend to increase (Sumiono & Iskandar, 1993). Stock density estimation of demersal fish in the depth between 200-1000 m were in Arafura sea sub area of Tanimbar 0.475 tons/km2 and ZEEI of Timor Sea 0.294 tons/km2. Four families that were dominant in total catch were Macrouridae, Myctophidae, Ophidiidae and Alepocephalidae (Soselisa et al., 1993).

The last survey (2005) in the Indian Ocean sub area of Southern Java showed that the catch composition of deepsea demersal fish were dominated by family of Ophidiidae (38.2 % of total catch), Plesiobatidae (20.3 %), Acropomatidae (6.2 %), and Trichiuridae (5.7%). Based on geographical distribution, Trichiurus lepturus, Plesiobatis sp. and Lamprogrammus niger are widespread in the southern Java. The main concentrations of genera Trichiurus and Plesiobatis were in the sub area of Cilacap-Yogyakarta in the depth between 200-500m. Meanwhile, the genera Lamprogrammus distributed in the area of Yogyakarta-Pacitan in the depth between 500-750 m.  Catch rates analyses shown the highest density of 13,6 kg/km2 occurred in the depth ranging between 750-1000 m and the lowest of 1,7 kg/km2 in the depth ranging of 500-750 m. The highest relative abundance (CPUE) of major species by depth was 629.4 kg for Lamprogrammus niger in the depth of 200-500 m, and the lowest number of 36 kg for Trichiurus lepturus in the depth of 500-750 m (Sumiono, 2009). 

Analysis of fish resources in the sub areas of Western Sumatera indicated that the lowest density of about 0.08 tons/km2 was observed in the depth zone of 751-1000 m in the waters of the north-western part of Simeuleu and the highest density of 17.7 tons/km2 was occurred in the depth zone 500-750 m in the waters of the western part off Banda Aceh. The most importance species in term of numbers were the lantern-fish, Diaphus sp.1, the rat-tails macrourid, Caelorinchus divergens, the neoscopelids, Neoscopelus macrolepidotus, the spinyfins, Diretmoides pauciradiatus, the alepocephalid, Bajacalifornia erimorensis  and the trachichthyds Haplostetus crassispinus (Badrudin et al., 2006).
2.2 Deepsea Bottom Long Line

BLL survey in the Arafura sea showed that the total number of hooks used in the flat area was almost one and half times higher than in the slope area, while the overall total catch in the slope area was almost four times higher than the catch obtained in the flat area. The overall total catch in the slope area was about 16,9 kgs (approx. 17.0 tons) while the catch in the flat area was only 4.5 tons. Similarly, the catch rate in the slope of about 1.3 tonnes was more than four and half times higher that the catch rate in the flat area which was only about 0.28 tons. Higher variation of catch/setting in the flat area was occurred, while in the slope area was relatively lower. From this composition data it can be concluded that more than 75% of bottom long line catches consisted of red snappers, groupers and sharks & rays. The most dominated red snappers species found in the catch were goldband snappers, Pristipomoides spp. (P. multidens and P. typus), red snappers, Lutjanus spp., jobfish (Etelis carbunculus), john snapper (L. johni) and emperor red snapper (L. sebae), while groupers consisted of Epinephelus microdon,  E. amblycephalus, E. maculatus, and E. retouti. (Badrudin et al., 2005)
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