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REPORT OF THE 
REGIONAL WORKSHOP ON THE STANDARD OPERATING PROCEDURE  

AND DEVELOPMENT/IMPROVEMENT OF SAMPLING GEARS FOR  
THE DEEP-SEA RESOURCE EXPLORATION 

 
26-28 May 2009 

SEAFDEC Training Department, Thailand 
 
 
I. INTRODUCTION AND OPENING OF THE MEETING 
 
1. The Regional Workshop on the Standard Operating Procedure and Development/ Improvement of 
Sampling Gears for the Deep-Sea Resource Exploration was organized by the SEAFDEC Training 
Department in Thailand from 26 to 28 May 2009. The Workshop was attended by fishing gear technologists, 
marine capture fisheries experts, and representatives from Brunei Darussalam, Indonesia, Japan, Malaysia, 
Myanmar, Philippines, Thailand, and Vietnam as well as from the SEAFDEC Secretariat, Training 
Department, and Marine Fishery Resources Development and Management Department. The List of 
Participants appears as Annex 1. 
 
2. The Secretary-General of SEAFDEC, Dr. Siri Ekmaharaj in his Opening Address, welcomed the 
participants and thanked them for their participation in the Workshop. He briefed the participants on the 
efforts of SEAFDEC in conducting deep-sea fishery resources survey in the EEZs of the countries in 
Southeast Asia in order to explore new potential fishing grounds. He added that the Workshop is convened in 
order to address the need to formulate and develop the Standard Operating Procedures (SOP) for deep-sea 
resources exploration in the Southeast Asian waters. After coaxing the participants to exchange their 
experiences and views on their respective activities and initiatives related to deep-sea fishery resources 
surveys which could contribute to the improvement of sampling gears and methods for deep-sea resources, 
he declared the Regional Workshop opened. His Opening Address appears as Annex 2. 
 
3. The Chairman of the Workshop, Dr. Worawit Wanchana, SEAFDEC Training Department, briefed the 
participants on the background as well as on the rationale and objectives of the Workshop. He reiterated that 
aside from developing the Standard Operating Procedures, the Workshop would also serve as an avenue for 
the improvement of deep-sea resources sampling gears that could be used by the countries in the region in 
their respective deep-sea fishery resources exploration and surveys. Moreover, the Workshop is also 
envisaged to formulate future plan of activities on deep-sea fishery resources exploration at the regional and 
national levels. 
 
4. The agenda which appears as Annex 3 was adopted. 
 
II. SHARING OF EXPERIENCES ON DEEP-SEA RESOURCES RESEARCH AND SURVEY 
 
2.1 Technical Requirements and Prerequisites for Deep-Sea Exploration 
 
5. An overview of the technology development for deep-sea exploration was presented by Dr. Yoshiki 
Matsushita (Annex 4), Resource Person from the Faculty of Fisheries of Nagasaki University, Japan. At the 
onset, Dr. Matsushita defined “deep-sea areas” as those marine environments that occur beyond the 
continental shelf with average depth of approximately 200 m, and added that in the Southeast Asian region, 
the known deep-sea areas are found in Brunei Darussalam at 200-500 m depth, in the west coast of Luzon in 
the Philippines at 200-1000 m depth, in the Visayan Sea also in the Philippines at 150-500 m depth, and in 
the Andaman Sea of Myanmar at 150 to 400 m depth. He also cited some examples of deep-sea fishing in 
Japan such as the gillnet fishing in the Okhotsk high sea, pot fishing in the Sea of Japan, longline in the East 
China Sea, vertical line gear in Eastern Japan, and otter trawl off Hokkaido.  
 
6. In outlining the industrial technology development in deep-sea fisheries in Japan, Dr. Matsushita cited 
that seabed mapping tool for the fishing industry has already been advanced and that an auto-trawl system to 
lock-on deep-sea target has already been adopted. Specifically, he summarized the considerations for deep-
sea operation using gillnets, lines and pots that include the fact that gillnets and longlines are low-energy 
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consumption fishing methods, that small-scale gillnet/longline fishing practices are low-cost fisheries but on 
a large-scale could be labor intensive, and that mechanization and using stronger net haulers are required. 

 
7. As regards otter trawl, he advocated that the trawl winch must be powerful enough as the trawl could 
be very heavy. Thus, otter trawl operation needs improvement of the deck’s machinery used in setting and 
towing the gear, and hauling the gear and catch. In loading large quantities of heavy gear, Dr. Matsushita 
prescribed that safety onboard should be the main focus. 
 
8. As regards the development of research technologies, Dr. Matsushita evoked the need for habitat 
mapping considering that deep-sea exploration for fishing requires understanding of the physical and 
biological characteristics of the seafloor habitats. He defined “habitat” as referring to the environment 
necessary to support, directly or indirectly, the living process of the resident organisms. The physical 
characteristics of the seafloor habitats could be perceived through bathymetry using echo-sounder, multi-
beam sonar, side-scan sonar, etc. In addition, the substrate type could be determined by sampling with the 
use of grab or dredge, video recording techniques, analyzing the multi-beam sonar backscatter, etc. Physical 
parameters such as temperature, flow condition, etc. could be monitored using various conventional 
instruments. 

 
9. In understanding the biological characteristics, Dr. Matsushita suggested the need to conduct sampling 
or remote monitoring, considering that techniques in scientific sampling of fisheries is similar to commercial 
fishing gears although typically scaled down in terms of size. He cited that passive sampling (hook and line, 
gillnets and pots) are preferred as these are relatively simple in terms of design, construction and use; involve 
less machineries; relatively abundant and are available; environment dependent; and are selective gears.  

 
10. In conclusion, Dr. Matsushita highlighted on the factors that should be given attention in deep-sea 
exploration such as the vulnerability of the deep-sea stocks and conservation of the habitat. Deep-sea stocks 
generally reach late maturation, possess extreme longevity but with low fecundity and slow growth. In order 
to conserve the habitat, efforts should be made to minimize the negative effect of fishing to habitat 
specifically to the biogenic habitat. He added that one consideration necessary for deep-sea exploration is the 
ecosystem approach to fisheries which has been promoted by FAO. The ecosystem approach to fisheries is 
an extension of the conventional fisheries management that recognizes more explicitly the interdependence 
between human and ecosystem health and the need to maintain ecosystem productivity for the present and 
future generations.  
 
2.2 Experiences and Lessons Learned from Regional/National Initiatives/Programs Related to Deep-

Sea Exploration 
 
Regional Fishing Trials and Resources Survey 
 
(1) Deep-sea fisheries resources survey experience in Andaman Sea (1975-1995) (Annex 5) 
 
11. The results of the deep-sea fishery resources surveys of the Andaman Sea from 1975 to 1995 were 
presented by Mr. Aussanee Manprasit of SEAFDEC/TD. Within the period of more than 10 years, six major 
resources surveys have been conducted in the area. The Demersal Fishery Resources Survey was conducted 
in March 1975 using the R.V. Fisheries Research No. II of Department of Fisheries Thailand in 200-500 m 
depth using bottom trawl with mesh size of 30 mm at the cod-end. The results indicated an average catch of 
175 kg/hr with a maximum catch of 586 kg/hr, comprising 75 species of fish of which 12-15 species were 
unknown, 30 species of shrimps, and 5-6 species of squid and crab. The main catch comprised fishes 
(Chloropthalmus corniger, Synagrops malaynus), shrimps (Heterocapus laevigatus, H. ensifer), and spiny 
lobster (Puerulus sewelli). 
 
12. In February 1976, the Deep Sea Shrimp Resources Survey was carried out in 300-500 m depth using 
the R.V. Fisheries Research No. II of DOF. The survey fishing gear used was deep-sea pot (prism shape, 
mesh size of 15 mm, emersion time of 8 hours). The maximum total catch was 8.8 kg/pot, of which shrimps 
(Heterocapus loseigatus, H. ensifer) accounted for 0.9 kg/pot. Results also indicated that at depth of 400 m 
could be a good fishing ground for the shrimps. 
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13. From August to September 1987, the Training Cruise and Demersal Fishery Resources Survey/Bottom 
Topography Survey of Andaman Sea was conducted in 200-1000 m depth using the M.V. Paknam and 
bottom trawl with mesh size of 40 mm at the cod-end. The total catch was 150-300 kg/hr, and the topography 
indicated slope at 200-300 m and over 500 m, flat at 350-500 m, and that the most appropriate area for 
bottom trawl could be at 350-450 m depth. 

 
14. The Resource Survey and Training Cruise was conducted from January to March 1988 in 100-250 m 
depth using the M.V. Platoo with bottom vertical long line (BVL). The catch comprises snapper, grouper, 
spiny dogfish (Squalus spp.). In February 1990, another Resource Survey and Training Cruise was conducted 
in 200-400 m depth using the M.V. Paknam and deep-sea pot (hemispherical shape, mesh size of 30 mm, and 
emersion time of 12-14 hrs). Shrimp species (Heterocapus siboge, H. lepidus) were abundant at 300-400 m 
depth. Another Resource Survey and Training Cruise was conducted in March 1994 in 150-250 m depth 
using the M.V. SEAFDEC and deep-sea pots (hemispherical shape, mesh size of 30 cm) and BVL. The main 
catch comprised deep sea shrimps, hag fish, rat tail, conger eel, etc. 

 
15. During the discussion, it was explained that deep-sea shrimp fisheries could be developed in Thai as 
well as in Myanmar waters in the Andaman Sea, however the use of good and efficient gear is necessary. 
Although resources are available, marketing could be a problem since deep-sea shrimps could be expensive 
compared with other shrimps. Moreover, the spiny lobster resources in the Myanmar waters of the Andaman 
Sea could have already recovered after a huge exploitation sometime in 1994 by foreign vessels. 

 
16. Furthermore, bottom trawl should not be used in the Andaman Sea because other species could be 
caught which are not useful, although could still be used as fish meal. The use of trap or BVL to select the 
catch should therefore be promoted. 

 
(2) Fishing Trials and Resources Survey Using the M.V. SEAFDEC 2 (2004-present) (Annex 6) 
 
17. The results of the fishing trials and resources survey using the M.V. SEAFDEC 2 were reported by 
Mr. Nakaret Yasook of SEAFDEC/TD. The sampling equipments used were bottom otter trawl, beam trawl, 
trap, and the Isaac-Kidd Mid-Water Trawl (IKMT). The survey stations were located in the Andaman Sea 
and waters off Brunei Darussalam. 
 
18. For the bottom otter trawl, the depth of operation was 120 m in the Andaman Sea and 100-160 m in 
Brunei Darussalam waters. With 2 operations in the Andaman Sea and 16 operations in Brunei Darussalam 
waters, the CPUE was 260 kg/hr and 101 kg/hr, respectively. Beam trawl was used at 70-80 m depth in the 
Andaman Sea and after 3 operations the CPUE was 4.02 kg/hr. In Brunei Darussalam waters, after 21 beam 
trawl operations, the CPUE was 4.74 kg/hr. Trap was used at 80-160 m depth in the Andaman Sea giving a 
CPUE of 2.96 kg/trap. 
 
19. In the discussion, it was emphasized that for deep-sea explorations, the size of boat and power as well 
as the gear to be used should be considered. Moreover, the efficiency of the gear should also be taken into 
consideration, as well as the resources and the target species. 
 
(3) Results of Bottom Trawl Survey at the Continental Slope in the Northern East China Sea (Annex 7) 
 
20. The result of the bottom trawl survey at the continental slope in the Northern East China Sea 
conducted by the Seikai National Fisheries Research Institute in Nagasaki, Japan was presented by Dr. 
Yoshinobu Konishi. For the exploitation of new demersal fish resources and fishing grounds, the survey was 
conducted using commercial bottom trawl fishing boats, in order to evaluate the targeted area as fishing 
ground and the abundance of economically important fish for commercial fisheries. The bottom paired trawl 
boat had acoustic instruments onboard for towing such as side-scan sonar to detect bottom materials, e.g. 
rocky area muddy areas; and echo sounder in the boats to detect the vertical profiles of the sea bottom and 
determine the sea depth. 
 
21. The survey period was from 21 July until 16 August 2008 in 23 stations where a total of 3 to 4 net 
hauls/day/station was conducted with 2 hours towing time/net. The net height and width at towing is about 4-
5 m, 30 m, respectively. When fishes were caught only the marketable fishes were sorted on board while the 
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unmarketable were discarded. The quantity of fishes caught per haul was estimated by the number of fish 
trays for each sorted and unsorted species. The body length for 50 specimens of each selected species 
captured was measured by sampling from 2-3 hauls/day. Trays with sorted fishes were stored in chilled room 
(around 0ºC) and landed on a fish market for auction once a week. 
 
22. Net shootings were done after searching the trawlable area with the aid of the sonar and typical echo 
sounders. During the survey, 84 hauls including 2 hauls in night time were conducted. Four of the 84 hauls 
encountered net trouble when the compound rope got entangled at the sea bottom, however adjustment of the 
speed of the fishing boats and trawl winch solved the problem. In some stations, net haul in the same depth 
zone was difficult when hauling track infringed across the zone. The number of net hauls in four depth zones 
was: 19 in 200 m zone; 33 in 300 m zone; 28 in 400 m zone; and 3 in 500 m zone. In some stations, a large 
gap (> 100 m) between the minimum and maximum sea depths occurred at hauling. 

 
23. The results indicated that the total catch was dominated by common squid (7.0% of total catch) 
followed by sea perch (6.6%), Japanese splitfin (6.0%), rockfish (5.5%), rosy sea bass (4.8%), mirror dory 
(4.8%), and other species. Of the estimated whole catch landed of 45,517 kg valued at about 4.4 million 
Japanese Yen, the discards comprised about 42.2% (19,099 kg). The total catch of the best nine species 
accounted for about 43% of the whole catch landed. Among the catch landed, the deep-sea shrimp, deep-sea 
smelt, blackedge greeneye and some rattails have never been landed at the Nagasaki Fish Market before, 
hence the market prices of such species except for the deep sea shrimp were quite low. 

 
24. In conclusion, Dr. Konishi recommended that the continental slope area surveyed could be considered 
potential fishing ground for the commercial bottom paired trawl fishing boats from the point of view of net 
operation. In addition, deep-sea shrimp is a potential fisheries resource in the area and should therefore be 
investigated in terms of ecological aspects for sustainable yield. He continued that when the unfamiliar 
species may get higher market prices, the deep-sea area where the resources is exploited could be a possible 
fishing ground for such species from the point of view of profitable and sustainable fisheries. 
 
National Resources Survey related to Deep-Sea Resources Exploration 
 
(1) Brunei Darussalam (Annex 8) 
 
25. The EEZ of Brunei Darussalam has been divided into four zones, namely: zone 1 from 0-3 nm; zone 2 
from 3-20 nm; zone 3 from 20-45 nm; and zone 4 from 45-200 nm. The offshore area which covers about 
75% of the country’s territorial waters, is located in zone 4, and is largely rough with plenty of deep troughs 
> 3000 m depths. The area at 100-200 m depth is a very narrow strip (about 2 nm2) and is approximately 40 
nm from the shoreline. The bottom type is generally muddy on the western side and rocky on the eastern 
side. The continental slope creeps sharply from the 200 m depth up to about 3,000 m depth of the sea floor 
towards the Palawan trough that ends in Brunei waters. 
 
26. Deep-sea surveys have been carried out to assess and determine the fisheries potential of the offshore 
marine areas of Brunei Darussalam from the continental edge onwards for sustainable fisheries development. 
Specifically, the deep water surveys aimed to assess the ecological resources including the demersal as well 
as pelagic fishery resources in the area covered in zone 4 and to achieve sustainable development of these 
resources through proper management using scientific data generated through the systematic surveys. 

 
27. Thus, in order to assess the fisheries potential in the offshore areas of Brunei Darussalam, 
collaborative research surveys with SEAFDEC were conducted since 2004 to date at depths ranging from 
100 to 3,000 m of the country’s EEZ using the M.V. SEAFDEC 2. In addition, annual surveys have also 
been carried out regularly by the country’s Department of Fisheries in the continental shelf areas at depth of 
less than100 m. The results of the oceanographic survey revealed healthy and normal condition of the 
country’s marine environment while the acoustic data manifested the abundance of large pelagic species and 
other benthic resources. 

 
28. In addition, trial fishing in the country’s EEZ was also conducted onboard Japanese commercial 
fishing boats in 2000 and 2001 using tuna longline, bottom gillnet, squid jigs and pots. As a result, a total of 
8.41 mt of fish were caught by longline comprising mainly the yellow-fin tuna, big-eye tuna, blue marlin, 
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dorado, and sharks. With relatively short history of quantitative and systematic fisheries research especially 
in the offshore areas, the results of the collaborative surveys using the M.V. SEAFDEC 2 had provided the 
most recent information necessary for the rational management of the demersal and pelagic resources of the 
offshore areas of Brunei Darussalam 

 
(2) Indonesia (Annex 9) 
 
29. Considering that 2/3 of Indonesian region is covered by water, the country’s deep-sea region is the 
waters beyond the jurisdiction line of 12 nm from shoreline, including the Indonesian EEZ and international 
seawaters deeper than 200 m or beyond the continental shelf. Deep-sea fishery resources surveys were 
conducted from 1972 to 2008 to locate the unexploited stocks of fishes and prawns in the waters of the outer 
continental shelf and slope, and identify the species with commercial potential and evaluate their 
distribution. The initial deepsea trawl survey in Indian Ocean was conducted in 1972 by Korean RV Oh Dae 
San (1126.59 GT) covered South of Java with depths ranging from 20-290 m,  while the survey by Korean 
RV Tae Baek San (309.85 GT) in 1975 covered 50-200 m in Western of South Sumatra and Southern Java.  
In 1991 and 1993, a deep-sea exploration  survey By RV Baruna Jaya-1 (700 GT) was conducted in Arafura 
Sea using the otter trawl and beam trawl with mesh size of 1.0 inch at the cod-end. The main aims of the 
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. 
 

30. Moreover, deep-sea bottom longline (BLL) survey using M/V Ural, a Russian fishing vessel conducted in 

2004 in the continental shelf and slope areas of the Arafura Sea at depths ranging from 30 to 700 m.. Results 
of the BLL survey in the Arafura Sea revealed that more than 75% of the resources consisted of red 
snappers, groupers, sharks, and rays. On the other hand, results of the deep-sea trawl surveys in the Indian 
Ocean exhibited about 305 species belonging to about 98 families dominated by the Ophidiidae (38.3% of 
the toital catch), Plesiobatidae (20.3%), Acropomatidae (6.2%), Trichiuridae (5.7%), and Myctopidae 
(5.5%). The highest CPUE of the dominant species was obtained in depths ranging from 750 to 1000 m. 
 
 
(3) Malaysia (Annex 10) 
 
31. The total area of the EEZ of Malaysia is 548,800 km2, of which 46% or approximately 250,000 km2 is 
the combined EEZ of Sarawak, Sabah and the Federal Territory of Labuan. The first fishery resources survey 
in the EEZ of Malaysia was conducted from 1985 to 1987 followed by the second survey from 1996 to 1997, 
with the aim of estimating the demersal and semi-pelagic/pelagic biomass and potentials. The two surveys 
covered areas in the west and east coast of Peninsular Malaysia as well as in the South China Sea area of 
Sarawak and Sabah. A third survey was conducted in 2004-2005 off the EEZ of Sarawak with the objective 
of assessing the fishery resources in the area of 30 nm offshore, which have been exploited by deep-sea 
fishing vessels. 
 
32. In 2005, a survey in the untrawlable area within 180 m depth was carried out in Sarawak waters using 
the M.V. SEAFDEC 2, in order to assess the fish stock and the resources in the untrawlable area. In addition, 
two tuna resource surveys were also conducted in the waters of Labuan and Sarawak in 2008. 

 
33. Results from the first, second and third surveys in the EEZ of Malaysia showed total catch rates of 
85.60, 120.25 and 96.49, respectively with the catch rates of the demersal fishes at 44.80, 109.65, and 82.43 
kg/hr, respectively. Specifically in the third survey at 92-185 m depth stratum, the total catch was dominated 
by Priachantus macracanthus (15.47 kg/hr), Saurida tumbil (2.15 kg/hr), Saurida longimanus (1.80 kg/hr), 
Loligo duvaucelli (1.57 kg/hr), and Decapterus kurroides (1.57 kg/hr). 

 
34. The survey in the untrawlable area in Sarawak waters using the M.V. SEAFDEC 2 was conducted in 
three sub-areas using the bottom vertical longline (BVL) and traps. The average catch by the BVL was about 
18 kg/station comprising 26 species from 18 families. On the other hand, the average catch by traps was 
about 3.5 kg/100 traps comprising 39 species from 21 families. In the first tuna survey, yellow-fin tuna, blue 
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marlin and snake mackerel were caught. In the second tuna survey, 44 yellow-fin tunas, Gempylus serpens, 
lancetfish (Alepisaurus ferox) and Coryphaena hippurus were caught. 
 
(4) Myanmar (Annex 11) 
 
35. The coastline of the Union of Myanmar which is about 3,000 km, forms several large estuaries, delta 
system and numerous offshore islands, and is rich in aquatic resources. The country’s continental shelf 
covers 228,751 km2 and its territorial fishing area is within 12 nm from the shore with an EEZ that covers 
200 nm offshore. The total fisheries water of Myanmar is 486,000 km2. Myanmar has three coastal regions: 
Rakhine coastal region (about 740 km); Ayeyarwaddy Delta region (about 460 km); and Tanintharyi coastal 
region (about 1,200 km). 
 
36. At least seven fishery resources surveys have been conducted in Myanmar waters from 1979 to 2009. 
In 1979-80, a survey was conducted under the UNDP/FAO project in order to estimate the marine fish 
biomass in the EEZ of Myanmar as well as in the continental shelf. As a result, it was estimated that 1.8 
million mt (1 and 0.8 million mt of demersal and pelagic fish, respectively) were available in Myanmar. 
 
37. Shrimp resources surveys were also conducted. The first in 1982 was conducted in 60 m depth range 
in Rakhine area which indicated that about 4,379 mt of shrimp in 5,102 nm2 was available. In 1985, deep-sea 
survey was conducted resulting in an average catch rate of 31.18 kg/hr. The Thai-Myanmar joint survey also 
indicated a mean catch of 31.6 kg/hr. In 1990, a joint Myanmar-Thai fishery exploratory survey was 
conducted in the waters of Myanmar. The result indicated an overall catch rate of 183.67 kg/hr with about 
80% 0f the catch comprising the economically important fishes and about 20% were trash fish. The highest 
catch rate was 1473 kg/hr which was obtained at depth of 105 m. 

 
38. In 2002, a joint Myanmar-India oceanographic survey was conducted in the Bay of Bengal and 
Andaman Sea to study the marine plankton distribution, benthos, chemical and mineral contents of the sea 
water. In 2004 and 2007, an oceanographic and fishery resources surveys were conducted in Myanmar 
waters using the M.V. SEAFDEC 2 to study the catch composition, species composition, length frequency 
and oceanographic parameters in the area. In addition, in 2007 a joint ecosystem-based deep-sea survey was 
conducted in the Bay of Bengal using the M.V. SEAFDEC 2 using gill net, longline, and automatic squid 
jigging. 

 
39. In January 2009, a demersal fishery resources survey in untrawlable fishing ground in Rakhine area 
was conducted using the M.V. SEAFDEC 2 to investigate the potential resources of some economically 
important species, and to carry out trials of appropriate/responsible fishing gears and practices for harvesting 
fishery resources from the untrawlable grounds. The main fish species caught were: Scolopis monogramma, 
Nemipterus japonicus, Lethrinus sp., Lutjanus erythropterus, Cephalopholis argus, Cephalopholis formosa, 
etc. 
 
(5) The Philippines (Annex 12) 
 
40. The Philippines has a long history of deep-sea explorations that spans over two centuries. From 1799 
to 2011, about 18 deep-sea resource surveys were conducted in the Philippine waters. Lately, surveys of the 
deep-water benthic fauna in the Philippine waters were conducted and dubbed as Aurora 2007 and Lumiwan 
2008.  
 
41. In addition, SEAFDEC/TD in collaboration with the Philippine Bureau of Fisheries and Aquatic 
Resources (BFAR) conducted the deep-sea fishery resources survey on the continental shelf/slopes at 
Lingayen Gulf (located on the northwestern Luzon of the Philippines) where the depth ranges from 200 to 
1000 m using the training and research vessel the M.V. DA-BFAR, from 11 to 25 May 2008. The survey 
aimed to investigate the existing fishery resources and search for potential fishery resources in the country’s 
EEZ. The survey used three main sampling gears: bottom trawl, deep-sea beam trawl, and deep-sea trap. In 
order that the SEAFDEC Member Countries could gain the most benefit from the activity, the Shipboard 
Training Workshop on Deep-Sea Fisheries Resources Research and Survey was simultaneously conducted 
onboard the M.V. DA-BFAR which was participated in by scientists and researchers from Brunei 
Darussalam, Indonesia, Japan, Malaysia, Philippines, Thailand, and Vietnam. 
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42. Dubbed as Lingayen 2008, the deep-sea exploratory survey of the continental slopes of Lingayen Gulf 
covered a total of 15 sampling stations consisting of 11 beam trawl, 3 deep-sea trap, and one otter trawl 
operations. The results indicated that samples caught by the beam trawl manifested high diversity. The 
results also confirmed the prevalence of pandalid shrimp species in deep-sea areas (400-600 m deep) and that 
their distribution beyond 800 m may be limited. The pandalid shrimp could therefore be considered as the 
most promising resource for developing into deep-sea based fisheries. However, in order to protect the 
vulnerability of such resource from over-exploitation, an in-depth feasibility study and stock assessment 
should be conducted before dissemination of information on the fishery resource to the fishers. 
 
(6) Thailand (Annex 13 and Annex 14) 
 
43. A resource exploration and demersal surveys have been conducted in the Andaman Sea of Thailand 
from 2005 to 2008. Using BVL and deep-sea trap, the major fish species caught were snappers, groupers, 
sharks, lobsters, etc.  
 
44. The Thai-Danish Biodiversity Project mainly aimed to enhance understanding on the diversity of 
benthos at depths down to 1,000 m deep within the EEZ of Thailand. A total of 114 stations were sampled at 
depths ranging from 20 to 1,020 m using the Olsen box corer, Smith-McIntyre grab, Ockelmann detritus 
sledge, Pearcy-Rothlisberg epibenthic sledge, triangular sledge, heavy rectangular sledge, beam trawl, 2-m 
Agassiz trawl, otter trawl, and baited traps. A brief summary of the outcome of the scientific cooperation 
program on marine biodiversity in the Andaman Sea (Thai-Danish Biodiversity Project) was reported. The 
project was divided into: (1) Biodiversity and biomass of demersal invertebrates on the shelf of the Andaman 
Sea off Phuket (BIOSHELF), and (2) Biodiversity and biomass of demersal invertebrates in the deep waters 
beyond the shelf of the Andaman Sea off Phuket (BIODEEP). Results have exhibited at least 185 species of 
polychaetes, 43 of which are apparently new species. In addition, the survey also found 162 species of 
crustaceans, 54 of which are apparently new species. 
 
(7) Vietnam (Annex 15) 
 
45. For management purposes, the marine waters of Vietnam have been divided into four areas, namely: 
Tonkin Gulf, Central, Southeast, and Southwest. The coastal areas have depth ranging from 0 to 100 m, 
offshore areas from 100 to 200 m, and > 200 m are considered deep-sea areas. Five deep-sea surveys were 
conducted in Vietnam from 1978 to 2007, The Viet-Xo joint surveys were conducted from 1978 to 1988 
using the otter trawl; the ALMRV Phase 1 from 1996 to 1997 also using the otter trawl; the ALMRV Phase 2 
from 2000 to 2005 also using the otter trawl; the ALMRV Phase 2 in 2002 using trap and bottom longline; 
and the continental slope surveys from 2005 to 2007 using the M.V. SEAFDEC 2 and sampling gears such 
as bottom longline, BVL, traps and pots. 
 
46. Specifically, the results of the trial fishing in the continental slope showed catch belonging to 134 
species from 68 families, while that of the surveys indicated catch comprising 186 species from 81 families. 
Vietnam still needs further studies on resource assessment of its deep-sea waters, deep-sea species 
identification, deep-sea ecology, and gear improvement/development for deep sea fisheries as well as 
technology transfer. 
 
III. CLARIFICATION ON THE STANDARD OPERATING PROCEDURE 
 
3.1 Challenges for Assessment of Deep-Sea Resources 
 
47. The simple tools for deep-sea fisheries stock assessment were presented by Dr. Mala Supongpan 
(Annex 16), Advisor from the Department of Fisheries of Thailand. The tools are useful for the estimation of 
initial population size and catchability coefficient from the fishing catch and effort; for analyzing the 
sustainable yield from surveys; and for parameter estimation. 
 
48. The parameters needed in fish stock assessment include length-weight, growth, mortality and data on 
production as well as catch and effort, production and biomass. Two methods of estimating the initial 
population size (or virgin stock) of deep-sea stock could be applied, namely: Leslie’s Method involves 
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plotting the catch per unit effort against the cumulative catch over a period of time, and from the resulting 
straight line, the initial population and catchability could be estimated; and DeLury’s Method which involves 
computing the logarithm of the catch per unit effort to be plotted against the cumulative effort, and the fitted 
straight line yields the values of the statistics.  

 
49. The main sources of data for stock assessment are the surveys carried out by research vessels. The 
survey data can be used in stock assessment in two ways: for monitoring at regular intervals the indices of 
stock abundance, and to obtain the estimates of absolute abundance possibly at one instant time and usually 
in advance of intense exploitation. She stressed that monitoring survey conducted at regular intervals 
(maintained constantly year by year) could provide the index of abundance that is free from difficulties 
caused by possible changes in the catchability coefficient. 

 
50. Moreover, the definition of the terms commonly used in stock assessment were restated in order to 
understand the formula being used in estimating the initial population, estimation of total mortality, biomass 
estimation, and sustainable yield estimation. Thus, catchability refers to the fraction of a fish stock which is 
caught by a defined unit of the fishing effort. When the unit is small enough that it catches only a small part 
of the stock (0.01 or less), it can be used as an instantaneous rate in computing the population, in which case 
it is called the catchability coefficient. 

 
51. Furthermore, availability denotes the fraction of a fish population which loves in regions where it is 
susceptible to fishing during a given fishing season, where such fraction receives recruits from or become 
mingled with the non-available part of the stock at other seasons or in other times. Three key parameters 
were also presented, including: 

 
- Catch per unit of effort (CPUE) is the catch of fish (in number or in weight) taken by a defined unit 

of fishing effort. 
- Biomass is the weight of a fish stock or of some defined portion of it. 
- Fishing effort is the total fishing gear in use for a specified period of time so that when two or more 

kinds of gears are used, they must be adjusted to some standard type. 
 

52. During the discussion, it was noted that since the two methods for estimating the initial population size 
could be used for the management of less mobile species but may not be applicable for migratory species, it 
was recommended that the migration pattern of the target species (deep-sea species) should also be studied 
and that all biological data during the survey should be recorded. In addition, it was also suggested that the 
gear performance should also be considered. 
 
3.2 Interpretation of Terms: Scope of Deep-Sea Area, Deep-Sea Sampling Gears, Indicators for 

Deep-Sea Resources Survey, and Indicators for the Impact of Fishing to Ecosystem 
 
53. In order to have a common understanding for the Standard Operating Procedure, the scope of the 
deep-sea area was defined, the deep-sea fisheries resources sampling gears standardized, and the indicators 
for deep-sea resources surveys as well as the indicators to evaluate the impact of fishing to the ecosystem 
were established. FAO considered deepwater fisheries as those fisheries that occur beyond the continental 
shelf/slope break which typically occurs at about 200 m, and the current technology limit of such fisheries is 
about 2,000 m. Considering such factors as topography of the waters of Southeast Asia, the ecosystem, 
capability of research operations and activities of fishermen, and biology of the target species, it was agreed 
that the scope of deep-sea area in the context of Southeast Asia, should be from the continental shelf down to 
more than 200 m could be considered deep-sea area. 
 
54. Moreover, in considering also the relationships with the water column or sea floor, deep-sea fisheries 
resources could include demersal species which are close to, or in contact with, the sea floor most of the 
time, and benthopelagic1 species that are associated with the sea floor, without excluding the deep scattering 
layer. 

 
1 Relating to, living on, or occurring on the bottom or mid-waters of a body of water, feeding on benthic and 
free swimming organisms. 
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55. During the discussion, it was agreed that the deep-sea fishery resources sampling gears could include: 
beam trawl, bottom trawl, mid-water trawl, agassiz trawl, demersal longline, vertical longline, traps/pots, 
bottom gill net, and rectangular dredge. However, for trawlable area, the priority gear to be used should be 
trawl, while for untrawlable area the priority gears could include the demersal longline, vertical longline, 
trap, pot or bottom gillnet. 
 
56. The regional guidelines on the use of indicators for the sustainable development and management of 
capture fisheries in Southeast Asia provides that fisheries indicators are generally referred to as practical 
tools to support management of fisheries; and that fisheries indicators provide information on status and 
trend of fisheries and resources that can support decision-making process. Guided by such framework, it was 
agreed that the resource indicators for capture fisheries management could include: CPUE (or CPUA as the 
case may be), catch composition, number of species caught, average landing size (average catch size), and 
size of mature resource. 

 
57. Furthermore, the following units to be used for the indicators were agreed upon while the equipment 
and apparatus for deep-sea resource exploration were also standardized. 
 

Fishing gear Indicator Unit 
Trawl CPUE kg/hr 
 CPUA kg/km2 
Line: CPUE kg/1000 hooks 
BVL, VL  and/or no/1000 hooks 
Trap/pot CPUE kg/100 traps 
  and/or no/100 traps 
Bottom gill net CPUE kg/km net 

 
58. Based on the FAO Guidelines for the management of deep-sea fisheries in the high seas, it was agreed 
that the indicators for the impact of fishing to the ecosystem could include: uniqueness or rarity, functional 
significance of the habitat, fragility, life history traits, and structural complexity. Moreover, it was also 
agreed that a networking should be established with biologists, the academe, museum reference collectors, 
etc. in order to compare and standardize data collected from resources surveys using such standard 
indicators. 
 
59. After discussing the Draft Standard Operating Procedure (SOP) on Deep-Sea Resources Exploration in 
Southeast Asian Region (Annex 17), it was agreed that the Second Draft would be finalized incorporating the 
inputs from the Workshop, after which the Second Draft SOP would be circulated as soon as possible to all 
Workshop participants for further comments within a period of one month. As soon as the comments are 
collated and incorporated into the Second Draft, the final Draft SOP would be finalized for discussion again 
among the experts. 
 
3.3 Standardization of the Specific Procedures for the Operation of Sampling Gears and Data 

Collection 
 
Draft of the Construction and Materials of the Deep-Sea Sampling Gears of the M.V. SEAFDEC 2 
 
60. The detailed construction design and materials for deep-sea sampling gears of the M.V. SEAFDEC 2 
focusing on the major gears for deep-sea exploration, namely: otter board trawl, beam trawl, trap and bottom 
longline (Annex 18) were presented. The draft construction and materials for otter board trawl, beam trawl, 
trap and bottom longline were compared with the SOP for the M.V. SEAFDEC 2 (Annex 19) for possible 
improvement of the sampling gears for deep-sea exploration. 
 
61. In the standardization of the deep-sea survey sampling gears, the catch efficiency, catch consistency 
and relative abundance should be considered. Once optimum data are arrived at, there would be no need to 
further improve the gears. Thus, improvement should be limited once the efficient gear has been developed. 
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62. Moreover, in the improvement of the gears, the impact of the gears to the sea bottom and the 
ecosystem should be taken into consideration considering that these concerns have are being discussed in the 
international arena. However, it was also suggested that for the deep-sea exploration to be carried out by the 
respective countries, data from trawl survey could still be used as this is considered the most efficient gear 
for the purpose. Results of such explorations could be compiled and analyzed in order to promote the most 
efficient gear for deep-sea fisheries. Furthermore, the possibility of using the respective fishing vessels of the 
countries in the region during the sampling operations in addition to the use of the M.V. SEAFDEC 2 should 
also be explored. 
 
63. In order to finalize the draft construction and materials which would be used as guide during future 
surveys to be conducted in the SEAFDEC Member Countries, the participants were asked to continue 
communicating with SEAFDEC/TD and provide further comments within a period of one month. Once 
inputs are received, SEAFDEC/TD will finalize the draft and circulate the revised draft again for 
confirmation and later for publication as the SOP for deep-sea survey sampling gears. 
 
IV. DEVELOPMENT OF ACTION PLAN FOR DEEP-SEA FISHERY RESOURCES 

EXPLORATION/SURVEY 
 
Identification of the requirements for future actions at regional/national levels with respect to the 
future support for deep-sea resources exploration/survey 
 
64. Based on the discussions during the Workshop, a number of needs to further promote deep-seas 
exploration were identified that include: 
 

- understanding the stock/habitat and its assessment; 
- establishment of regional and national network to share information and exchange of experts and 

facilities; 
- further improvement and restructuring of the SOPs considering their applicability and usage as 

minimum requirements for scientists involved in the deep-sea explorations; 
- development of more simple sampling gears for effective collection of deep scattering layer (DSL) 

organisms; 
- exploring the meso-pelagic resources using gillnet; 
- standardization of deep-sea sampling gears; and 
- sustainable design of the beam trawl to make this more applicable to the Member Countries 

considering the different topography of the deep-sea areas and types of national vessels. 
 
65. Considering the needs to further promote deep-sea exploration raised during the Workshop, the 
following programs/initiatives were proposed and agreed upon: 
 

- joint survey (countries and SEAFDEC using the M.V. SEAFDEC 2 or national vessels); 
- technical support and services (with SEAFDEC providing the technical services); 
- template of survey report (to be developed by SEAFDEC in collaboration with the Member 

Countries); and 
- sharing of information (SEAFDEC serving as the main node). 

 
(details are showed in Annex 19) 

 
66. Moreover, the Member Countries were also encouraged to make full use of the M.V. SEAFDEC 2 in 
their respective deep-sea exploration activities. 
 
Development of appropriate regional/national program/initiative for future exploration/survey 
 
67. In order to foster and strengthen future collaboration in deep-sea exploration, some concerns need to 
be addressed such as lack of technological information, insufficient funding, effective sharing of data, major 
findings and information as well as the availability of the M.V. SEAFDEC 2. 
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68. After the discussion, the Workshop considered the Regional Plan of Activities for 2010 and onwards 
on Deep-Sea Fishery Resources Exploration in the Southeast Asian Region (Annex 20). 
 
Recommendations on the action plan for the utilization of the M.V. SEAFDEC 2 for deep-sea 
exploration/survey 
 
69. After identifying their requirements for deep-sea exploration, the representatives from the Member 
Countries agreed to avail of the M.V. SEAFDEC 2 in their surveys, considering that the vessel is equipped 
with the necessary gears, equipments and apparatus. 
 
V. RECOMMENDATIONS AND CONCLUSIONS 
 
70. The Workshop recommended that SEAFDEC should serve as a center of excellence for deep-sea 
exploration and surveys, and the center of information exchange and dissemination. In this regard, 
SEAFDEC/TD would compile the relevant and necessary data and information. In addition, in order to that 
concerned researchers and scientists of the Member Countries could be updated on the progress and 
development of respective countries’ deep-sea exploration activities, a deep-sea forum could be convened 
every two years. It was also suggested that the participants in the Workshop should serve as Deep-Sea 
Resource Persons and should make sure that communications with SEAFDEC should be sustained in order 
to improve their national efforts in deep-sea exploration. 
 
VI. CLOSING OF THE REGIONAL WORKSHOP 
 
71. The SEAFDEC Deputy Secretary-General and Trust Fund Program Manager thanked the participants 
for their active participation in the Workshop. The Workshop has served as an avenue for the exploration of 
the deep-sea fishery resources and investigation of the appropriate fishing gears to be used during such 
exploration and survey. He also commended the participants for exchanging experiences and views with 
regards to their deep-sea exploration activities which lead to the development of a regional plan of action, 
and thanked the resource persons for providing the necessary technical inputs. After assuring the Workshop 
that SEAFDEC would find ways and means to initiate the implementation of the regional Plan of Action on 
Deep-Sea Resources Exploration as endorsed during the Workshop, he declared the Regional Workshop 
closed. 
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Annex 2 
 

WELCOME REMARKS 
 

by DR. SIRI EKMAHARAJ 
 

SECRETARY-GENERAL 
SOUTHEAST ASEAN FISHERIES DEVELOPMENT CENTER 

 
Dr. Yoshiki Matsushita, Nagasaki University, 
Dr. Yoshinobu Konishi, Fishery Research Agency of Japan, 
Dr. Mala Supongpan, Department of Fishery of Thailand, 
Dr. Charatsee Aungtonya, Phuket Marine Biological Center, 
Delegates from the SEAFDEC Member Countries, Brunei Darussalam,  
Indonesia, Malaysia, Myanmar, Philippines, Vietnam and Thailand  
Colleagues from SEAFDEC Secretariat, Training Department, and Marine Fishery  
Resources Development and Management Department 
Ladies and Gentlemen, good morning. 

 
It is my pleasure to welcome you all to the Regional Workshop on the Standard Operating Procedure and 
Development/Improvement of Sampling Gears for the Deep-Sea Resource Exploration. For those who come 
from aboard, let me also welcome you to Bangkok and Samutprakarn. And let me thank you for participating 
in this Workshop.  
 
In the view of fishery policy maker in searching for new fishery resources in the deep water areas or deep-
sea as a consequence of the depletion of the coastal fisheries resources in the Southeast Asian Countries. 
Those depletion was also reduces the supply of sea food materials to many fish processing industries in the 
region and reduces the food supply for the global level. Therefore, the deep-sea sea fishery resources survey 
in the EEZ of the Southeast Asian Region were initiated with the aim to explore potential fishing ground and 
assess the stock in deep-sea areas. 
 
We are gathering in here for challenging of sustainable exploration of the fishery resources for further 
sustainable development and management of the deep-sea fishery resources. With that, understanding on the 
deep-sea ecosystem and its resources as well as the impact to such resources from fisheries is required. 
 
In this connection, SEAFDEC is organizing this Workshop to encourage our Member Countries on deep-sea 
sea resources exploration on the continental shelf/slope of their respective EEZ waters, and to support the 
national resources surveys of the member countries by advising them on the use of improved fishing gear 
and methods for deep-sea fish samplings using the M.V. SEAFDEC2 and/or national research vessel.  
 
During this Workshop, the SOP for deep-sea fishery resources exploration and further 
development/improvement of the appropriate samplings gears will be developed, which is useful for the 
possibility of developing other fishing gear for sustainable development and management of the deep-sea sea 
fisheries in the region. During this Workshop we would also like to identify the needs for future program and 
activities on the deep-sea fishery resource survey to be regional effort to effectively support the food security 
and sustainable development of the fishery sector for our region. 
 
Before I end my opening remarks, I wish the workshop full success and achievements. I also wish to take 
this opportunity to express my sincere thanks to all resource persons and participants in sharing your 
expertise, experiences, and idea for these significant undertaking. With that note, I now declare the 
Workshop on the Standard Operating Procedure and Development/Improvement of Sampling Gears for the 
Deep-Sea Resource Exploration open. 
 
I thank you again for your kind cooperation and support and look forward to a fruitful workshop. 
 
Thank you very much. 
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Annex 3 
Agenda of the Workshop 

 
1. Opening and Introduction 

2. Sharing Experiences on Deep-sea Resources Research and Survey 

2.1 Technical Requirements and Prerequisites for Deep-sea Exploration 

2.2 Experiences and Lessons Learned from Regional/National Initiatives/Programs Related to the Deep-

sea Exploration 

2.2.1 Regional Fishing Trials and Resources Survey by SEAFDEC/TD 

2.2.2 Results and Experiences from the Deep-sea Research Survey in the Continental Slope of the 

East China Sea 

2.2.3 National Resources Survey related to the Deep-sea Exploration – Brunei 

2.2.4 National Resources Survey Related to the Deep-sea Exploration – Indonesia 

2.2.5 National Resources Survey Related to the Deep-sea Exploration – Malaysia  

2.2.6 National Resources Survey Related to the Deep-sea Exploration – Myanmar 

2.2.7 National Resources Survey Related to the Deep-sea Exploration – Philippines 

2.2.8 National Resources Survey Related to the Deep-sea Exploration – Thailand/DOF 

2.2.9 National Resources Survey Related to the Deep-sea Exploration – Thailand/DMCR 

2.2.10 National Resources Survey Related to the Deep-sea Exploration – Vietnam 

3. Clarification on the Standard Operating Procedure (SOP) 

3.1 Challenges for assessment of deep-sea resources – knowledge on the stock assessment application 

tools 

3.2 Interpretation of terms – scope of deep-sea area, deep-sea sampling gears, indicators for deep-sea 

resources survey, and indicator for the impact of fishing to ecosystem 

3.3 Standardization of the specific procedures for the operation of sampling gears and data collection 

4. Development of Action Plan for Deep-sea Fishery Resources Exploration/Survey 

5. Recommendation and Conclusion 

6. Closing 
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Bambang Sumiono 

Research Institute for Marine Fisheries 
Jalan Muarabaru Ujung, Jakarta-14440, Indonesia 

email bsumiono@yahoo.co.id 
 

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 
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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. 
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(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 
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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 

96 



Annex 9 

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.  
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 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. 
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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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Annex 10a 
 

Deep-Sea Resources Research and Survey in Malaysia Water Area. 
 

By 
Sallehudin Jamon 

 
Aquatic Ecosystem Research Center, Department of Fisheries Malaysia, 32000 Sitiawan Perak, Malaysia. 

 
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 
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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. 

 

 

 

 

 

 

 

 

 

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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Figure 2: Map of the coast of Sarawak showing the Sub-area III and Depth strata  
  

 

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. 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3:  Sampling areas representing Sub-area A, B and C rock and coral seabed 
and areas of near continental slope of Sarawak water. 

 

 

 

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

 

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 
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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%) 

B 3.2kg/100traps Chrybdis  spp. (42.76%) 
Nemipterus spp (6.02%) 
Ephinephalus spp (0.86%) 

 

 

39 

 

 

21 

 

 

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%) 

B 23.24kg/stations Arius thallasinus (21.52%) 
Lutjanus malabaricus (11.84%) 
Pristimomoides multidens (4.84%) 

 

 

26 

 

 

18 

 

 

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 
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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). 
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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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I.  Estimation of initial popualtion size and catchability coefficient  

from the fishing success to catch or effort 

 

1.1  Principles of fishing success methods 

General and historical. The method is applicable when a population is fished 

until enough, fish are removed to reduce significantly the catch per unit effort, the 

latter being considered proportional to stock present.  For example, if removal of 10 

tons of fish reduces 
f

C
 by a quarter, the original stock is estimated as 

25.0

10
 or 40 

tons. Instead of estimating  
f

C
 only at the start and finish of the experiment, a series 

of estimates is usually made. That is, a number of points are used to determine the 

rate of decrease of  
f

C
, and hence of the stock.The reason is that variables such as 

weather, which affect vulnerability, tend to make single estimates of  
f

C
 unreliable 

for this purpose.  

 Types of computation and symbols. The procedures and computation in 

common use are of two main types. The first, introduced by Leslie and Davis (1939), 

involves plotting catch per unit effort against cumulative catch over a period of time; 

from the resulting straight line, initial population and catchability can be estimated. 

In the second method, first described by DeLury in 1947, the logarithm of catch per 

unit effort is plotted against cumulative effort, and the fitted straight line yields the 

same statistics. Both methods can be improved by a minor change suggested by 

Braaton (1969), and are described here in that form. The concept and symbols to be 

employed are as follows: 

 

0N   Original population size  

tN    mean population surviving during time interval t  

tC     catch taken during time interval t  
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tK    cumulative catch to the start of interval t   plus half of that taken during the 

interval 

C       total catch  ( tC ) 

q     catchability-the fraction of the population taken by 1 unit of fishing effort  ( ) of 

DeLury 

k

P      ; the complement of catchability )1( q

tf       fishing effort during time interval t  

tE     cumulative fishing effort up to the start of interval  t  plus half of that during 

the interval 

f      total fishing effort for the whole period of the experiment ( E  of DuLury) 

f

C
    catch per unit effort during the interval t  ( of DeLury) tC

 

1.2 Population estimates from the relation of fishing success to catch 

already taken - Leslie’s method. 

 General case. By definition, catch per unit of effort during time interval  t  is 

equal catchability multiplied by mean population present during the interval; that is  

 

t
t

t qN
f

C
                           …………………….…….1 

The population at time  fish have been caught is equal to the original population 

less : 

tK

tK

tt KNN  0          ……..……………………….…..….2 

From 1 and 2 : 

t
t

t qKqN
f

C
 0          …………………………………..3 

Equation 3 indicates that catch per unit effort during interval t  plotted against the 

cumulative catch    should give a straight line whose slope is the catchability, .  tK q
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Also, the X-axis intercept is an estimate of the original population , since it 

represents the cumulative catch if  

0N

f

C
 and thus the population also, were to be 

reduced to zero by fishing. The Y-axis intercept is the product of the original 

population , and the catchability q .  Confidence limits for the estimate of  can 

be calculated using equation 4. Upper and lower limits of confidence for any level of 

probability (

0N 0N

P ) are the roots of the equation: 

 

        ………4 0)()(2)( 11
222

0
2

12
22

0
2

22
2222  CStNqNcStNqcStqN yxpyxpyxp

 

Where      

 



2

2

11 Xn

X
c          

 

  



212 Xn

X
c  

 

 



222

1

X
c  

 

pt  the t  value corresponding to a given population P for  2n  degree of fredom, 

found from a t -table e.g. Snedecore’s table 3.8. 

n  the number of days of fishing. 

 Special case. A special case of the Leslie method occurs when equal units of 

effort are used to make the successive catches, so the latter can be plotted directly 

against cumulative catch 

 

  tt qKqNC  0                          …………..5 
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This situation has been studied by Hayne (1949), Moran (1951), and Zippen (1956). 

 

In fitting a line to equation 5, the statistic weighting should be  

tKN 0

1
                          …….…………….6 

Where    is a preliminary estimate obtained by eye. 0N

A comparative weighting formula for the general situation (Eq. 3) would be  

 

t

t

KN

f

0

                         ……….…………7 

 

 Effect of variability. It appears that an ordinary predictive regression line 

fitted to express eq. 5 or 6 will provide unbiased estimates of  and  only if there 

is no error in . That is, the catch must be completely reliable, for practical 

purposes. When this is so, all the variability lies in  

q 0N

tK

t

t

f

C
 and the predictive regression 

is also the functional one. In many situations this is the actual state of affairs. If not, 

however, an estimate of catchability will tend to be too small and the initial 

population too large.  

 

1.3 Population estimates from the relation of fishing success to cumulative 

fishing effort – DeLury’s method. 

 General case.   Eq. 1 can be written in the form: 

 

                )(
0

0 N

N
qN

f

C t

t

t                  …………………….8 

Or,  

 )ln()ln(ln
0

0 N

N
qN

f

C t

t

t                    ………..…….9 
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When the fraction of the stock taken by a unit of effort is small- for example, 0.02 or 

or less - it can be used as an exponential index to show the fraction of stock 

remaining after    units have been expended:  tE

 

 qEtt e
N

N


0

                            …………………….10 

Substituting Eq. 10 in Eq. 9 

 t
t

t qEqN
f

C
 )ln(ln 0             ……………………..11 

 

Systematic errors in fishing success methods 

Inconstant catchability is perhaps the greatest potential source of error in 

applying methods estimation based on secular change in catch per unit effort. Many 

popupation have been found not to be amendable to this treatment, eigther because 

catchability varies with seasonal change in environment conditions or the fish’s 

reaction, or because individual fish differ in vulnerability and those more vulnalable 

are more quickly removed. Either effect may produce changes in catch per unit effort 

which cannot be distinguished from those produced by changed abundance. 

 Less seious, but of widespread occurrence, is day-to-day or other short-term 

variation in catchability. Usually this merely increase the scatter of points along the 

line of the graph. Occasionally, it may be possible to relate it to other measurable 

factors and make appropriate adjustments. 

Obviously recruitment and natural mortality, or immigration and emigration, 

can introduce serious error into Leslie or DuLury calculations, unless opposed 

tendencies happen to be in balance.  
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II. Sustainable yield from surveys 

 
2.1  Methods and objectives of surveys 
 

Apart from the commercial fishery, the other main sources of data in stock 

assessment are surveys carried out by research or similar vessels. The details of how 

surveys should be carried out, and the data from them collected and analysed are 

described in a number of FAO manuals. For the present it is only important to note 

what types of information can be provided from surveys that will be useful in stock 

assessment and to outline brieftly the advantages and disadvantages of the different 

methods of surveying by which this information can be collected. 

Survey data can be used in stock assessment into main ways: first, for 

monitoring, that is to provide at regular intervals (most convenient annually) indices 

of stock abundance; second, to produce estimates of absolute abundance, possibly 

at only instant of time, and most usually in advance of intense exploitation. 

As CPUE data from some parts of the commercial fishery usuaully provides the 

most convenient index of stock abundant, but for some stocks there may be no CPUE 

data that is satisfactory. This may be because, over a wide range of stock sizes, the 

observed CPUE is only weakly related to stock sizes or change in fishing power, 

change in species preference. A monitoring survey repeated at regular intervals, in 

which the methods used are maintained constant from year to year, will provide an 

index of abundance that is free of difficulties caused by possible changes in the 

catchability coefficient  q

 Surveys that can produce absolute estimates of stock abundance introduce a 

new type of information into assessment work. The ability to use these estmates, in 

combination with data of total catch, to provide estimates of fishing mortality in 

absolute terms clearly makes such of analysis of mortality rates much simpler. In 

addition, estimates of total stock abundance, combined with estimates of natural 

mortality or other measures of turnover rate, can provide the first approximations to 

the potential yield from the stock. 
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2.2  Estimating sustainable yield from surveys 

The data from surveys will usually be used together with data from other 

sources to carry out assessments. Survey data can also be used more directly to 

make assessments. Several types of survey give estimates of total biomass. This 

estimate is interesting, but seldom exactly what the fishery administrator or planner 

wants to know; he usually needs to know how much can be caught each year. This 

quantity is clearly related to biomass, or standing stock; other thing being equal, the 

bigger the biomass the bigger the sustainable yield. Further, the ratio of sustainable 

yield to biomass must be connected with the turn over rates (growth and mortality 

rates) of the species concerned. For a given biomass the sustainable yield from a 

long-lived species will be less than that from a short-lived species. 

 

This suggests that, for surveys of unexploited stock, the sustainable yield may 

be estimated by an expression of the form 

 

 aMBYmax                          ……………………………….12 

 

Where      =  unexploited biomass, and  B M = natural mortality. Theorectical 

considerations suggest that the value of  is likely to be around 0.5 or somewhat 

less, so that a convenient expression for the sustainable yield is  

a

 

 MBY 5.0max                          …………………………….13 

  

 Practical applications of this formula have shown that in general it gives 

useful results. It is obvoiusly approximate, and should not be considered as a 

substitute for more detailed assessments. At the same time it is one of the few 

methods that can be readily used before fishing begins, and in particular at the 

moment when plans are being drawn up to start exploitation of a stock. At this time 

a rough estimate (accurate to within say 50%) is all that is required. 
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Apart from estimates of biomass, application of this method requires 

estimates of M . If the biomass is obtained by trawl or other fishing surveys, then 

samples from the catch can be used. Otherwise rough estimates of natural mortality 

can be obtained by comparison with known values for similar species. These 

estimates will inevitably be rough, but in most cases sufficient.  

When the unexploited stock is fishing, the biomass will reduce, while the total 

mortality has been increased. This suggest that a suitable modified formula would be   

 

         ………………………………………….14 ZBY 5.0max 

Where Z  is total mortality coefficient (F+M) 

 This is convenient if the total mortality can be estimated. For some stocks 

though, the best estimate of mortality may still be that of natural mortality secured  

 

 

from comparison with other species or stocks. For these, a better form is obtained by 

noting that   ZB = (F+M)B  and the catch   Y = FB 

Therefore we can write  

    )(5.0max MBYY         ……………………………………15 

 In view of all the economic and social uncertainties in start up a new 

fishery, let alone the biological ones, realistic plans for the initial development  will 

seldom aim to catch more than a fraction of the estimated sustainable yield. As these 

plans are put into effect, and effort increases, then there will be opportunities to 

make assessments by other, more precise methods. [Recent studies suggest that 

putting  a = 0.5 gives too high values of potential yield and a more conservative 

value around 0.3 would be better]. 
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III. Parameter estimation 

3.1 Natural mortality estimation 

There are many methods to estimate natural mortality, although thery are 

mostly rather difficult to apply. Relationship between natural mortality and survival 

rate is expessed as  

 

     MeS 

 

)(
)(. RttZ

t eRN 
              )(

0

0( ttZt e
N

N   

 

When no fishing, Z = M        
0N

N
eS tM    

 

   )ln(ln
0N

N
SM t  

 

3.2 Total mortality estimation 

 
When CPUEs data are available, the total mortality rate (or total mortality 

coefficient, Z can be obtained by using formula: 
 
 

Z
tCPUE

tCPUE

tt









 )2(

)1(
ln

12

1 
 
 

 
 
 
 
 
……………………………………………………………………………………………………………………… 
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Exercise 1 

Data from Table, find the   (catchability) and  (initial  population) using Leslie 

and De Lury methods. 

q 0N

 

1 2 3 4 5 6 7 8 

Day tC  2/tC  tK  tf  tE  

t

t

f

C  )ln(
t

t

f

C
 

1 131 65.5 65.5 7 3.5  

2 69 34.5 165.5 7 10.5  

3 99 49.5 249.5 7 17.5  

4 78 7 24.5  

5 56 7 31.5  

6 76 7 38.5  

7 49 7 45.5  

8 42 7 52.5  

9 63 7 59.5  

10 47 7 66.5  

Total  70  

 

(165.5 = 65.5+65.5+34.5)                                 

 

Leslie              51.1077,01525.0 0  Nq                  t
t

t qKqN
f

C
 0  

 

DuLury          42.1150,01394.0 0  Nq              t
t

t qEqN
f

C
 )ln(ln 0  
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Exercise 2 

 
Find the Z value from CPUE data given: 

 
 

1t  2t  12 tt   

12

1

tt 
 1tCPUE  2tCPUE  

2

1ln
t

t

CPUE

CPUE

10 Nov 97  12 Nov 97 2 0.5 8.08 31.37 
14 Nov 97 16 Nov 97 2 0.5 31.37 13.73 
18 Nov 97 20 Nov 97 2 0.5 13.73 39.39 
  2 0.5 39.39 9.8 
  2 0.5 9.8 17.65 
  2 0.5 17.65 3.85 
  2 0.5 3.85 7.84 
  2 0.5 7.84 0 
  2 0.5 0 7.69 
  2 0.5 7.69 9.62 
  2 0.5 9.62 9.9 
  2 0.5 9.9  

 
 
 
 
 
 

Z
tCPUE

tCPUE

tt









 )2(

)1(
ln

12

1
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St. Immersion d Thermocline TD No.1 TD No.8/10 Number Total catch Total catch Hook rate CPUE

no. time m m/°C m/°C m/°C of hook (number)  weight(kg)  ( % ) pcs./ 1000 hook
5 10-11/Nov/07 Time 1820 Time 1936 Time 0720 Time 1010 13 hrs. 47-250 m 495 4 6.9 0.81 8.08

Lat 11°05'.80 N Lat 11°07'.10 N Lat 11°11'.90 N Lat 11°14'.00 N 50 minute 28-10°C 200m/14°C
Long 095°41'.80E Long 095°33'.10 E Long 095°41'.90 E Long 095°33'.70 E

7 11-12/Nov/07 Time 1820 Time 1942 Time 0612 Time 0924 12 hrs 40-215 m 510 16 362.5 3.14 31.37
Lat 11°46'.00 N Lat 11°51'.00 N Lat 11°57'.20 N Lat 11°55'.70 N 47 minute 28.5-12.6°C
Long 094°58'.90E Long 095°07'.10 E Long 095°00'.80 E Long 094°52'.30 E

10 13-14/Nov/07 Time 1746 Time 1912 Time 0613 Time 1220 14 hrs. 50-180 m 510 7 285.6 1.37 13.73
Lat 12°34'.30 N Lat 12°42'.40 N Lat 12°47'.20 N Lat 12°43'.90 N 41 minute 28.5-15.25°C
Long 096°26'.70E Long 096°20'.00 E Long 096°18'.80 E Long 096°19'.50 E

12 15-16/Nov/07 Time 1731 Time 1823 Time 0612 Time 0906 14 hrs. 1 70-250 m 330 13 309.1 3.94 39.39
Lat 12°30'.30 N Lat 12°30'.30 N Lat 12°32'.70 N Lat 12°33'.30 N 36 minute 28.3-12.8°C
Long 094°59'.70E Long 094°52'.90 E Long 094°45'.70 E Long 094°49'.40 E

14 17-18/Nov/07 Time 1731 Time 1847 Time 0646 Time 1005 14 hrs. 50-220 m 510 5 107.4 0.98 9.80
Lat 16°55'.60 N Lat 16°46'.70 N Lat 16°53'.60 N Lat 17°00'.10 N 35 minute 28.5-13.3°C
Long 090°25'.90E Long 090°21'.10 E Long 090°13'.80 E Long 090°16'.60 E

17 19-20/Nov/07 Time 1732 Time 1847 Time 0645 Time 1015 14 hrs. 50-240 m 510 9 79.1 1.76 17.65
Lat 18°31'.10 N Lat 18°23'.00 N Lat 18°22'.10 N Lat 18°23'.40 N 21 minute 28.4-12.4°C
Long 090°26'.70E Long 090°26'.40 E Long 090°34'.70 E Long 090°38'.60 E

20 21-22/Nov/07 Time 1800 Time 1920 Time 0645 Time 1030 13 hrs. 22-280 m 519 2 52.5 0.39 3.85
Lat 17°31'.50 N Lat 17°24'.80 N Lat 17°25'.50 N Lat 17°31'.80 N 57 minute 28.3-11.7°C
Long 089°28'.20E Long 089°24'.60 E Long 089°25'.70 E Long 089°31'.20 E

23 23-24/Nov/07 Time 1731 Time 1910 Time 0645 Time 1027 14 hrs. 50-240 m 510 4 38.6 0.78 7.84
Lat 16°30'.70 N Lat 16°22'.10 N Lat 16°21'.10 N Lat 16°27'.90 N 01 minute 28.4-12.4°C
Long 088°24'.50E Long 088°20'.30 E Long 088°16'.10 E Long 088°16'.90 E

27 25-26/Nov/07 Time 1730 Time 1850 Time 0654 Time 0957 14 hrs. 47-220 m 520 0 0.0 0.00 0.00
Lat 18°30'.40 N Lat 18°28'.90 N Lat 18°31'.70 N Lat 18°33'.70 N 09 minute 27.8-12.5°C
Long 088°28'.30E Long 088°18'.50 E Long 088°22'.10 E Long 088°32'.20 E

29 28-29/Nov/07 Time 1803 Time 1921 Time 0702 Time 1000 13 hrs. 30-200 m 520 4 186.5 0.77 7.69
Lat 13°30'.00 N Lat 13°24'.80 N Lat 13°24'.40 N Lat 13°29'.00 N 49 minute 28.9-13.8°C
Long 084°30'.1E Long 084°22'.20 E Long 084°29'.60 E Long 084°38'.20 E

32 1-2/Dec/07 Time 1827 Time 1954 Time 0718 Time 1023 13 hrs. 40-270 m 520 5 167.8 0.96 9.62
Lat 12°32'.90 N Lat 12°30'.40 N Lat 12°34'.40 N Lat 12°37'.50 N 49 minute 28.2-12.4°C
Long 082°24'.90 E Long 082°15'.70 E Long 082°19'.90 E Long 082°29'.50 E

33 2-3/Dec/07 Time 1800 Time 1919 Time 0712 Time 1123 14 hrs. N / R 520 5 121.5 0.96 9.62
Lat 11°31'.80 N Lat 11°32'.50 N Lat 13°37'.70 N Lat 11°35'.50 N 39 minute
Long 082°26'.10 E Long 082°17'.00 E Long 082°21'.40 E Long 082°19'.80 E

34 3-4/Dec/07 Time 1828 Time 1916 Time 0710 Time 0855 13 hrs. 45-200 m 303 3 37.7 0.99 9.90

Lat
11°29'.60 N

Lat
11°26'.250 N

Lat
11°22'.50 N

Lat
11°25'.50 N

22 minute 28.2-14.2°C
Long 083°28'.10 E Long 083°24'.40 E Long 083°13'.70 E Long 083°15'.20 E

1,863 17 513.5 0.91 9.13

1,863 17 514 0.91 9.13
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80m/23.0°C 300m/12°C

85m/21.5°C 230m/13°C

130m/20°C

60m/28.°C 150m/20°C

200m/16°C

40m/27.5°C 80m/26°C

80m/26°C

50m/27.5°C 80m/26°C

Start Finish

40m/28.0°C

50m/27.°C

60m/27.5°C

60m/27.°C

60m/23.0°C 240m/13°C

N/R 200m/13°C

60m/24.5°C 190m/15°C

Annex 16c

Table 6:  Large pelagic Catch result and data of temperature and depth in each station.

70m/22.5°C 250m/12°C

Date 

Shooting Hauling

Start Finish
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A. PURPOSE AND APPLICABILITY  

     The purpose of this Standard Operating Procedure (SOP) is to establish a uniform procedure 

for deep-sea resources exploration on the continental shelf and slopes in the Southeast Asian 

Region for the analysis of the potential of resources in the deep sea areas. The procedures 

outlined in this SOP are applicable to all Regional Deep Sea Exploration Program who attempted 

and/or conducted the research on the deep-sea resources in those areas.  

 

B. TERMS AND DEFINITIONS  

 Terms and definitions of the following items are waiting from the conclusion of Agenda 3.2 

1. Scope of deep-sea area 

 2. Deep-sea sampling gears 

 3. Indicator for the deep-sea resources survey 

 4. Indicator for the impact of fishing to the eco-system 

 

C. STANDARD EQUIPMENTS AND APPARATUS  

 1. Standard equipments (Details of this item will follow the conclusion of Agenda 3.2) 

         a. Sampling/Fishing gears 

Point to be Considered 
Gears 

Advantage Point Impact 

 

Bottom Trawl 

Its operating characteristic 

can be altered for use on 

various types of bottom and 

for many species of fishes 

- The area impacted is a function of the 

width of the trawl and the distance it is 

towed 

- The otter boards scar the seabed, and 

the trawl sweep only smooth the 

seabed removing small bedforms that 

are regenerated in a relatively short 

period of time 

- On hard bottom, trawls will roll-over 

the larger rocks, and scrape off 

attached, emergent, epibenthic 

organisms including sponges and corals 

(continue next page)
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  (Continued) 

Point to be Considered 
Gears 

Advantage Point Impact 

 

Traps 

 

Aquatic animals can enter the 

gear voluntarily 

- If traps are lost on the seabed, they 

will ghost fish 

- Large number of traps on the 

seabed has a larger footprint than a 

longline, and several traps are 

attached together the mainline will 

encounter and entangle hard and soft 

corals on the seabed 

Bottom longline 

Considered fixed and passive 

gear because once deployed 

the gear does not move and the 

fish voluntarily takes the hook 

The impact to seabed of this gear is 

minimal as only the anchor touches 

the bottom 

 

Gill net 

Shellfish and large fish are 

easily entangled in bottom set 

enmeshing gear 

On soft substrates the effects will be 

minimal, while on hard bottoms with 

attached, the nets will tangle with 

corals and other organisms and 

remove them from the seabed 

   

b. Hydro-acoustic apparatus 

Hydro-acoustic apparatus Techniques Output 

Echo sounder Fixed-location techniques 

use stationary transducers 

to monitor passing fish and 

bottom depth 

- Evaluate fish biomass and 

spatial distributions 

- Bottom topography 

Scientific echo sounder 

for fishery research 

applications 

Scientific Single and 

Multibeam Echo Sounders  

- Real time echo integration and 

target strength analysis in an 

unlimited number of layers  

- Storage of raw data for replay or 

analysis in one of several post-

processing software packages 
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c. Oceanography apparatus 

Parameter Equipment apparatus Topic to study 

Physical oceanography iCTD with auxiliary sensors 

(Dissolved oxygen, pH, 

Chlorophyll fluorometer, PAR) 

Real-time oceanographic 

data (e.g., temperature, 

salinity, dissolved oxygen, 

chlorophyll concentration, 

etc.) 

Niskin bottles water sampler Water sampling 

Van Dorn water sampler 

Primary productivity, 

Environmental studies 

Plankton sampling Bongo net attached with 

zooplankton net and larvae 

net 

Species composition and 

diversity, distribution, 

abundance, of zooplankton 

and larval fishes 

 

D. DATA RECORD  

 1. Hydro-Acoustic and Oceanography 

a. Survey should identify areas of fishing/sampling operation such as the bottom 

depth along the survey track of each fishing operation.    

b. The vessels can continuously save depth information from the echo-sounders 

giving bathymetry along the cruise track. 

c. Oceanography at the location of each fishing event, and other oceanographic 

information considered relevant to the fishing area should be collected during 

the fishing. 

 

 2. Fishing Activity 

a. The data should be collected according to the operational characteristics of 

each fishing method (e.g., each individual for trawl, each set for traps or setting, 

soak and hauling times for bottom longline) which include fishing location, 

depth of fishing, date and time at the start and end of every haul. An example 

of fishing logsheet of M.V. SEAFDEC 2 are given in Annex I. 

b. Direct fishing effort during the exploratory those appropriate to each fishing 

method should be collected (e.g., haul-by-haul catch, catch per effort by  
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total catch and by species, haul-by-haul length frequency of common species) 

to evaluate the fishery potential and the ecological relationships among 

harvested, dependent and related populations and the likelihood of adverse 

impacts. 

c. The spatial details on the navigation and environment condition should be 

collected such as weather and sea condition, wind and current speed and 

direction, barometric pressure, humidity. 

 

 3. Catch Data 

a. Volume of catch should be measured (in whole kilogram) and entered onto 

logsheet.  

b. The catches should be identifying to the lowest taxonomic level and the data of 

length, weight, sex of fish, and/or maturation and fecundity should be collected. 

c. The sufficient data to facilitate effective stock assessment (when required) and 

assess impact on the ecosystem should include the catch by species both 

target and non-target, retained and discarded. 

d. Distribution, abundance, and species composition, should be documented for 

an estimate of the fishery’s potential yield. 

 

 4. Benthic Habitat Data 

a. Data should be collected on all aspects of the biology and ecology of the 

benthic fauna found in the survey areas. 

b. The communities that composed of dense benthic or emergent fauna e.g., 

sponge ground (e.g., sponge dominated communities); invertebrates (e.g., 

hydroids and bryozoans) should be documented for measure the effects of 

fisheries to the ecosystem. 
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E. PROCEDURAL STEPS  

 1. Location selection  

a. The survey is focus on the area which covered within the boundaries 

described from the present workshop (Descriptions of the proposed deep-sea 

area are waiting from the conclusion of Agenda 3.2). 

b. The location selection will verify by the grid size 30 X 30 minute (Annex II-Map 

of the study area). Any location within the grid that meets the depth 

requirements will be determined as the survey stations. 

c. The survey stations will randomly determined on the stratified depth areas 

(zone). 

d. At each survey station where the sampling takes place, the station will be 

determined by global positioning system (GPS) in latitude/longitude in decimal 

minutes. 

e. Mapping of fishing area should be based on haul-by-haul information. 

 

 2. Sampling/Fishing Operation 

A variety of fishing methods will be employed for different targeted based on the 

primary habitats such as hard bottom, soft bottom, and rocky/un-trawlable bottom. An 

example of sampling/fishing gears description and method of M.V. SEAFDEC 2 are 

given in Annex III (waiting from the conclusion of Agenda 3.3). 

Recommendation for the fishing method of; 

Bottom trawl: e.g., towing period should be at least ??? minute 

Traps:  

Bottom longline:  

Gill net:  

 

3. Sorting the catch and sub-sampling  

a. The catch should be transferred to the designated sorting area on deck. 

b. The entire catch should be sorted in order to ensure that rarer species are 

properly accounted. The aim is to obtain abundance data (and biomass, when 

required) for each taxa in the catch. 
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c. Sub-sampling (FAO, 1992) should be made for each of the highly numerous 

species or large catches. The purpose of sub-sampling is to obtain an accurate 

estimate of abundance of the catch which achieved by fully sorting one or more 

sub-sampling of known catch volume. 

d. It is not acceptable to discard any portion of the catch that has not been sorted. 

 

4. Species identification 

a. During the sorting individual taxa into separate container, it may more 

convenient to temporarily sort taxa by higher taxonomic groups, such as Family 

(e.g. Paguridae – hermit crabs), order (e.g. Octopoda – Octopuses), Class (e.g. 

Bivalvia – bivalves), Phylum (e.g. Bryozoa) etc. These can then be taken into 

the wet-lab for more rigorous identify.  

b. When the entire catch has been sorted, each taxa should be identified to the 

lowest taxonomic level practicable in the field.  

 

5. Data record 

 See item D. DATA RECORD 

 

6. Labeling 

a. The identity, date, depth of capture, operation number, cruise info should be 

labeled on the bucket or container and put together with the sample those 

preserved in formalin or alcohol resolution.  

 

7. Photography and preservation 

a. Collection of deep-sea fauna should be documented by photography of the 

fresh specimens and preservation of rare or uncommon species for further 

confirmation and study. 
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8. Data Reporting and Networks 

a. All data collected should be report and made available for further purpose of 

scientific analyses 

b. Database and network 
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Annex 19 
 
 Programs/Initiatives proposed for future  improvement of the deep-sea resource exploration in SEA region 
 

Programs/Initiatives Merits Existing Facilities/Agencies Activities 
Joint Survey Safe cost, sharing of facilities, 

experts, etc. 
1. MV SEAFDEC 2 
2. National Research 

Vessels 

1. Formulation of regional survey program for deep-sea 
exploration 

2. Regional inventory of research vessels, including their 
facilities 

3. List of possible support to the national activities related to the 
deep-sea exploration (e.g. ASEAN, DANIDA, Japan, etc.) 

Technical Support and 
Services 

Facilitating the process of 
conducting the survey (i.e.g 
selection of survey equipments, 
sampling gears, research 
vessels) 

1. FRA (Japan) 
2. SEAFDEC/TD 
3. SEAFDEC/MFRDMD 
4. BFAR (Philippines) 
5. DMCR (Thailand) 

Information availability 
- biological characteristics of species 
- physical characteristics of seabed 
- etc. 

Template of the Survey 
Report 

Support and facilitate further 
compilation of the results from 
the surveys 

SEAFDEC 1. Structure and content of the report 
2. Template for data input, processing and analysis 

- Stock estimation (catchability, sustainable yield 
estimation, biomass estimation, natural mortality, fishing 
mortality, CPUE, etc.) 

- Species distribution in the survey area (finding sheet, 
regional mapping of the deep-sea species, etc.) 

Sharing of Information Support future human and 
institutional capacity building, 
knowledge transfer, 
development of commercial 
deep-sea fisheries. 

SEAFDEC 1. Establishment of sharing mechanism and also its updating for: 
- Mapping of the seabed characteristic of deep-sea in SEA 

waters 
- Mapping of deep-sea resources in SEA waters 
- Availability of research vessels and facilities in SEA 

countries 
2. Establishment of a regional center of excellence for the deep-

sea fishery resources exploration in SEA waters 
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Annex 20 
 
Regional Plan of Activities for 2010 and Onward – Deepsea Fishery Resources Exploration in the Southeast Asian Region 
 

Group of Activity 2010 Plan 3-Year Plan (2011~2013) Ultimate Goal 
Supporting of Deep-sea Fishery 
Resources Exploration 

- Participation in the actual survey 
by MV SEAFDEC2: Brunei 

- Participation in the actual Survey 
by National Research Vessels 

- Information collection and/or 
study on the cost and benefits for 
the deep-sea fishery resources 
utilization, considering sustainable 
development and management of 
deep-sea fishery, through 
o The support of actual survey 

using MV SEAFDEC and/or 
other research vessels 

o Review of report, documents, 
information, etc. 

o Participation in the relevant 
events 

- Understanding fishery resources 
availability in deep-sea areas on 
the continental shelf/slope in the 
SEA 

- Information package, including 
o Selected deep-sea catch 

species 
o Study report on the cost and 

benefits for deep-sea 
exploitation in SEA 

Deep-sea Ecosystem and Impact 
from Deep-sea Fisheries 

- Organization of the Regional 
Expert Consultation on the Deep-
sea Ecosystem and Impact from 
Deep-sea Fisheries 

- Information collection on deep-sea 
ecosystem and impact from deep-
sea fisheries on the continental 
shelf/slope in SEA 
o Research activity during the 

actual cruise survey 
o Review of reports from 

research surveys carried out in 
SEA region, regional and 
national programs/activities 

o Participation in the relevant 
events 

- Organization of series of Regional 
Expert Consultation on the Deep-
sea Fishery Resources 

- Continue collect information on 
deep-sea ecosystem on the 
continental shelf/slope in SEA 
through: 
o The support of actual survey 

using MV SEAFDEC and/or 
other research vessels 

o Review of reports from 
research surveys carried out in 
SEA region, regional and 
national programs/activities 

o Participation in the relevant 
events 

- Information update/available: 
o Deep-sea ecosystem in the 

continental shelf/slope in SEA 
o Study report on the impact of 

deep-sea fisheries on the deep-
sea ecosystem/habitat 
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Development/Improvement of 
Deep-sea Sampling 
Gears/Technology 

- Fishing trails during the actual 
survey in the areas of continental 
shelf/slope in SEA 

- Consultation with fishing gear 
experts for improvement of fishing 
gear (if possible) 

- Organization of the expert 
consultation on 
development/improvement of 
sampling gear for deep-sea fishery 
resource exploration 

- Regional SOP for Deep-sea 
Fishing Gear and Technology 

HRD Programs on Deep-sea 
Fishery Resources Exploration 

- Organization of the onsite training 
program on deep-sea fishery 
resource exploration in SEAFDEC 
Member Countries 

- Organization of onsite training 
program on deep-sea fishery 
resources exploration 

- Organization of the regional 
training program on deep-sea 
fishery resources exploration 

- Human capacity building for the 
deep-sea fishery resources, 
including the area of: fishing gear, 
deep-sea fish species, deep-sea 
ecosystem, etc. 

- Development of the 
regional/national training program 
and its package on deep-sea 
fishery resource exploration 

Information Dissemination - Reporting of all outputs from the 
project, including reports of the 
survey, SOP of sampling gear, 
SOP of deep-sea fishery resource 
survey in SEA 

- Disseminate information through 
website 

- Information dissemination to 
SEAFDEC Member Countries and 
other relevant agencies 

- Establishment/publication of set of 
information on deep-sea fishery 
resource exploration in SEA, 
including:  
o Deep-sea catch species 
o Training course/programs 
o Etc 
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