
Fisheries Resources Survey in Myanmar by MV SEAFDEC2

INTRODUCTION
TO FISHERIES RESOURCES SURVEY

IN THE CAMBODIAN WATER



 



            Southeast Asian Fisheries Development Center

PRELIMINARY REPORT ON
FISHERIES RESOURCE SURVEY IN THE CAMBODIAN WATER

Somboon Siriraksophon
Sotheast Asian Fisheries Development Center/Training Department

P. O. 97 Phrasamutchedi, Samutprakan 10290, Thailand

Fisheries Resources Survey in the Cambodian water by MV SEAFDEC2 is a national research
program in collaboration with SEAFDEC/Training Department. The survey plan was formulated
incorporation with the Department of Fisheries, Cambodia. With the survey designs were covered four
mains subjects; fisheries resources, oceanography, primary production and biology. The details of survey
are as follows;

1. Cruise No. : M.V.SEAFDEC2 No. 16-10/2005

2. Period : 18-26 November 2005 (9 days)

3. Area of Operation :  Maritime area of Cambodia

4. Port of Call :  Sihanouville port, Cambodia

5. Scope of Research :  in Cambodian water are as follows;

� Fishing Operation: Fish samplings to investigate abundance and distribution of demersal fish
will be conducted using bottom trawl.

� Fishery Oceanography: Water temperature, salinity, pH, dissolved oxygen, fluorescence,
light intensity, current, water transparency, sea color, etc. will be collected.

� Primary Production: Distribution, abundance and composition of phytoplankton, sub-thermo
cline chlorophyll maxima will be collected and analyzed. Survey stations are the same as
fishery oceanographic survey stations.

� Fishery Biology: Distribution, abundance and composition of priority species from fishing
operation and from larvae samplings and benthos will be analyzed.

6. Schedule:

18 November2005, (Fri.)
0900 hrs. : M.V. SEAFDEC2 leave SEAFDEC/TD for Sihanoukville port.

19 November2005, (Sat.)
1300 hrs : Arrival of M.V.SEAFDEC 2 to Sihanoukville port.
1300-1500 hrs. : Port Clearance and refill fresh water and provision.
1500-1600 hrs. : All local researchers embark M.V. SEAFDEC 2 and discussion.

20 November 2005, (Sun.)
1000 hrs : Leave Sihanoukville Port for the survey Area.
1330-1530 hrs. : Data collection at Station #1.
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1730-1930 hrs. : Data collection at Station #2.

21 November 2005, (Mon.)
0600-0800 hrs. : Data collection at Station #3.
1100-1300 hrs. : Data collection at Station #4.
1630-1830 hrs. : Data collection at Station #5.

22 November 2005, (Tue.)
0600-0800 hrs. : Data collection at Station #6.
1100-1300 hrs. : Data collection at Station #7.
1730-1930 hrs. : Data collection at Station #8.

23 November 2005, (Wed.)
0600-0800 hrs. : Data collection at Station #9.
1100-1300 hrs. : Data collection at Station #10.
1730-1930 hrs. : Data collection at Station #11.
1930 hrs. : Proceed to Sihanoukville port.

24 November 2005, (Thu.)
0700 hrs. : Arrive at Sihanoukville port.

25 November 2005, (Fri.)
1000 hrs. : Leave Sihanoukviile port for SEAFDEC/TD.

26 November 2005, (Sat.)
1400 hrs. : Arriving SEAFDEC/TD and finishing the cruise.

*******************************
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Figure 1.  Survey Map and Position of Survey Station
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Abstract

An ichthyoplankton survey was conducted in the Cambodian water aimed to collect data for
planning and action for sustainable fisheries in the region.  Species composition of larval fish reported in this
paper is based upon plankton samples taken by a pair of bongo nets at 10 stations in November 2005.  A
total of 26 eggs and 2,969 larvae representing 32 families were collected in the samples which shows a
moderate diversity.  The abundance of larvae was dominated by the Gobiidae species, followed by the
Engraulidae and Bothidae. The Gobiidae species are cryptic fish that play an important role in fisheries as
some species have symbiotic relationships with invertebrate (e.g. shrimp) and others are known to remove
ecto-parasites from other fishes.  Amongst the 32 families, 10 appeared to be commercially important and
they are inhabit inshore as adult fish. A map of distribution of total larvae and the top five most abundant
families are presented. Further study with a longer sampling period is needed to confirm if the investigated
area is a spawning ground.

Key words: Cambodian water, larval fish, composition

Introduction

Ichthyoplankton survey provides important information on fishery biology as it is used to estimate
the size of a spawning stock from the number of eggs or larvae produced (Rankine and Bailey, 1987).
Ahlstrom and Moser (1976) stated that ichthyoplankton surveys are used to evaluate fish resources in
general.  Since the plankton net used is not selective it collects eggs and larvae of all kinds of fish. It
provides information on unexploited and exploited resources.  In fact, with few exceptions, it provides
information on a whole spectrum of fishes in the area being surveyed. In Cambodian water very little work
on ichthyoplankton has been carried out. Thus, the ichthyoplankton survey in the Cambodian water was
conducted.

Cambodian coast covers a length of some 435 km along Gulf of Thailand, and the EEZ of
approximately 55,600 km2 is overlapped with the adjacent countries. The Gulf of Thailand adjacent to the
coast of Cambodia is relatively shallow with mud/sand bottom that allows  trawler operations (CFDO-
IMM, 2005 cited after Karenne Tun et al., 2004). There are some 520 species of marine fish found in the
coastal waters of Cambodia (CFDO-IMM, 2005 cited after Karenne Tun et al., 2004)

Objective

The objectives of this study were:
1. To determine species composition of fish larvae;
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            2. To determine the abundance and spatial distribution of total number of fish larvae and of the
top five most abundant families.

Materials and Methods

Sampling Procedure.

Ichthyoplankton samples were collected at 11 stations in Cambodian water ( 9o 12′ - 10o 48′ N
and 02o 24′ E - 103o 36′ E) (Fig. 1) during November 20 - 23, 2005 using the vessel  M.V. SEAFDEC
2. All plankton tows were made during the day from dawn till dusk (see Appendix 1).  Double oblique
plankton tows of about 10 min duration were taken at each station with a pair of bongo nets - 60-cm
mouth diameter with 500-�m mesh for ichthyoplankton samples and 330-�m mesh for zooplankton samples.
The tows were made from near bottom to the surface at a speed of approximately 2-3 knots.  The volume
of water filtered through each net was measured with a calibrated flow meter fitted at the mouth of each
net.  At the completion of each tow, the nets were thoroughly washed, and the samples were immediately
preserved in 5-10% formalin-seawater solution.

Laboratory Procedure.

All fish larvae from each sample were sorted with the aid of a dissecting microscope and then
stored in 70% alcohol.  Larvae were identified mainly to the family level based upon descriptions given in
a number of reference for larval fishes (Fahay 1983, Moser et al. 1984, Nishikawa and Rimmer 1987,
Okiyama 1988, Neira et al. 1998, Leis and Carson-Ewart 2000).  The term larva used in this paper
includes the preflexion, flexion and postflexion stages as described by Ahlstrom and Ball (1954).  Larvae
that could not be identified even to family level were placed in two categories: 1) the damaged larvae
category includes damaged specimens and tiny preflexion larvae with questionable identification, and 2)
the unidentified category includes larvae in good condition but could not be identified (Table 1).

Data Analysis.

Since the sample taken from station 1 was missing due to technical problems during sampling, the
data analysis included only 10 stations. Prior to analysis, the number of fish larvae per sample were converted
to abundance, i.e. number per 1000 m3 of water volume filtered.  The number of total fish larvae and the
top five most abundant families were then mapped for their spatial distribution.

Results and Discussions

Composition and abundance of fish larvae

In all, the samples included 26 eggs and 2,969 larvae belonging to 32 identified families with 4
genera (Table 1). The Gobiidae was the most abundant family contributing 24.0% of the total number of
larvae and the Engraulidae was the second most abundant family contributing 19.3%. The additional 3
families ranked in the top 5 in occurrence or abundance were Bothidae, Bregmacerotidae and Nemipteridae
of which each contributed between 12.1 and 3.7% of the total number.  Most larvae were nearshore fishes
dominating the study area and were the common groups found among both offshore and nearshore fishes
e.g. Gobiidae, Engraulidae, Apogonidae, Carangidae and Nemipteridae; few were offshore fishes, e.g.
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Scombridae. The dominance of nearshore fishes reflects the coastal character of the area. From previous
studies conducted by several researchers from 1975 to 2004 in Thai waters in the Gulf of Thailand showed
that the Gobiidae was predominant (Vatanachai, 1978; Tangkasaranee, 1980, 1982, 1983; Chayakul and
Uttrapong, 1983; Chamchang, 1986, 1991; Songjitsawat, 1989; Jantaraskul, 1988; Siri, 2005). This
pattern was consistent with the present study.  The Gobiidae is not commercial fish, but it is the largest
group of fish, including more than 700 species in the world (Fritzsche, 1978), mostly distributed in tropical
and subtropical areas in fresh water and sea water (LarvalBase, 2005). With unique physiological properties
Gobiidae can live transiently on the muddy flat or aerial conditions. As they are able to live in diverse,
euryhaline habitats the Gobiidae larvae are found ubiquitously throughout the Gulf of Thailand. The
Engraulidae, a commercial fish was found as the second dominant family in the present study and also in
previous studies in Thai waters in the Gulf of Thailand

Figure 1.   Ichthyoplankton sampling stations (stations are numbered) in Cambodian water in
November 2005. Inset: Location of study area in the Gulf of Thailand.
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Fish Base (2005) listed 83 families and 411 fish species occurring in Cambodian water while the
present study collected only 32 families of larvae with intermediate diversity. This low number was likely
due to the short sampling period (3 sampling days). However, the studies conducted in Thai waters in the
eastern Gulf of Thailand adjacent to Cambodian water reported a similar number of larval families between
27 and 38 families in a longer sampling period than the present study (Chatarasakul, 1988; Songchitsawat,
1989; Siri, 2005). This suggests that the eastern Gulf of Thailand might not be main spawning ground. The
main spawning ground is reported to be in the west coast of the Gulf of Thailand with higher diversity of
larvae of 47 – 59 families (Tangkasaranee, 1980, 1982, 1983; Chayakul and Uttrapong, 1983; Chamchang,
1986, 1991).

Spatial distribution of total fish larvae and the top ten family accounts

1. Total fish larvae

Fish larvae were collected in every net tow with highly variable abundance.  The number of fish
larvae per haul differed substantially between stations ranging from 0 to 783 larvae (Fig. 2. and Appendix
1). The greatest total number of larvae occurred at station 8 (n = 783), followed by station 9 (n = 620) due
largely to a high abundance of the Gobiidae (Appendix 1).  Station 7 and 5 had more than 300 larvae per
station, while station 10, 6, 3 and 4 had 100- 300, but none at station 2.  All fish larvae tend to be widely
distributed but not densely.

2. Gobiidae

Gobiidae larvae were the most abundant of any family and occurred at every station with 721
larvae recorded (mean = 66 ± 83.6 larvae) and its greatest abundance was found at station 8 with 274
larvae, followed by station 5 with 145 larvae collected (Fig. 2 and Appendix 1). They appeared to be
widely distributed in the present study area. Gobies are cryptic bottom dwelling carnivores, although they
are not commercial fish but some species have symbiotic relationships with invertebrate (e.g. shrimp) and
others are known to remove ecto-parasites from other fishes (Fishbase, 2005).  In the Indo-Pacific,
gobies are frequently the most abundant larvae in coastal plankton tows (Hoese, 1984; Birdsong, et al.,
1988 cited after Leis and Carson-Ewart, 2000).

3. Engraulidae

The engraulids are key components of coastal fisheries and are very important commercially. As
forage fish (Leis and Carson-Ewart, 2000), its larvae were the second most abundant family of fish larvae
collected in this study (mean = 53 � 62.5 larvae). The engraulid larvae were observed at 7 out of 10
sampling stations with the greatest number recorded at station 8 (190 larvae), followed by station 9 with 97
larvae. No engraulid larvae were collected at station 2, 3 and 4. In summary, engraulid larvae were more
concentrated in the middle of the sampling area (Fig. 2 and Appendix 1).

4. Bothidae

Bothids are sinistral (left-eyed) flatfish which are benthic carnivores occurring in soft bottom at
various depths (Norman, 1934; Hensley, 1986; Fukui, 1997 cited after Leis and Carson-Ewart, 2000).
Bothids have commercial value ant its larval abundance (%) was ranked 3rd in this study. They were largely
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distributed at stations close to the shore, i.e. station 7 (103 larvae), followed by station 6 and 8 (Fig 2. and
Appendix 1).

5. Bregmacerotidae

Bregmacerotids are small, pelagic fishes, frequently regarded as an oceanic inhabitant. But about
half of the species complete their life cycle with great abundance in the continental shelves or in estuaries.
The family has a single genus with about 15 species (Cohen  et al., 1990 cited after Leis and Carson-
Ewart, 2000). Larval bregmacerotids were found most abundantly at station 9 (113 larvae) and station 7
(103 larvae); were less than 100 larvae at the rest stations (Fig. 3 and Appendix 1).

6. Nemipteridae

Adult nemipterids are small to moderate sized fishes. The family is confined to the Indo-Pacific and
the species occurrence is generally associated with soft bottom. Nemipterids are important in both commercial
and artisanal fisheries. Larval nemipterids were ranked 5th in percentage in occurrence; they were observed
in 5 out of 10 sampling stations with the number less than 50 larvae (Fig. 3 and Appendix 1).

.

Summary

The results show that the occurrence of larval fish was intermediately diverse in species and their
population density was low. The species diversity among larvae of demersal fish was considerably higher
than the diversity among larvae of pelagic fish, a pattern also observed in other tropical collections.  The
study area cannot be confirmed as spawning ground of the collected larvae because the present study
period was too short. Thus, a longer sampling period is needed to confirm the status as spawning ground.
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Figure 2.  The distribution of total fish larvae, gobiid, engraulid and bothid larval catches in
Cambodian water in November 2005.

Total fish larvae Gobiidae

Engraulidae Bothidae

- 15 -



              Southeast Asian Fisheries Development Center

References

Ahlstrom, E.H. and H.G. Moser. 1976.  Eggs and larvae of fishes and their role in systematic investigations
and in fisheries.  Rev. Trav. Inst. Peches marit 40(3 et 4): 379-398.

CFDO-IMM. 2005. Cambodian Post-Harvest Fisheries Overview. An output from the DFID-funded
Post- Harvest Fisheries Livelihood Project. Department of Fisheries, Phnom Penh, Cambodia.

Chamchang, C. 1987. Distribution of economic important pelagic fish larvae in the western Gulf of Thailand
from Surat Thani to Narathiwat province. Technical paper No. 1/1987, Resources Survey Sub-
division, Mar. Fish, Div., DOF. (in Thai).

Chamchang, C. 1991. Species composition of ichthyoplankton in the western Gulf of Thailand. Proceeding
of the Seminar on Fisheries 16-18 September 1991, DOF, 486-503.

Chantarasakul, W. 1988. Identification and distribution of fish larvae in Rayong Bay, Rayong province. A
thesis for the degree of Master of Science, Graduate School, Chulalongkorn University. (in Thai)

Figure 3.   Distribution of bregmacerotid and nemipterid larval catches in  Cambodian water in
November 2005.

- 16 -



Fisheries Resources Survey in Cambodia by MV SEAFDEC2

Chayakul, R. and M. Uttarapong. 1983. Abundance of fish larvae off the western coast of the Gulf of
Thailand. Technical Paper  No. 31, Pelagic Fisheries Section, Mar. Fish, Div., DOF. (in Thai).

Fahay, M.P. 1983.  Guide to the early stages of  marine fishes occurring in the Western North Atlantic
Ocean, Cape Hatteras to the Southern Scotian Shelf. J. Northw. Atl. Fish. Sci. 4: 423 pp.

FishBase, 2005.  Marine Fish Species in Cambodian waters. http://www.larvalbase.org/
Fritzsche, R.A. 1978. Development of fish of the Mid-Atlantic Bight, and atlas of eggs, larval and juvenile

stages. Vol. V. Chaetodontidae through Ophidiidae, U.S. Fish. Wild. Serv., Biol. Serv. Prog. FWS/
OBS-78/12.

Leis, J.M. and B.M. Carson-Ewart. 2000.  The Larvae of Indo-Pacific Coastal Fishes: An identification
guide to marine fish larvae.  Fauna Malesiana; Vol. 2. Leiden; Boston; Koln: Brill. 850 pp.

Moser, H.G., W.J. Richards, D.M. Cohen, M.P. Fahay, A.W. Kendall Jr. and S.L. Richardson. (eds.).
1984.  Ontogeny and Systematic of Fishes.  An International Symposium Dedicated to the Memory
of E.H. Ahlstrom, Special Publication no. 1, American Society of Ichthyologists and Herpetologists.
760 pp.

Niera, F.J., A.G. Miskiewicz and T. Trnski. 1998. Larvae of Temperate Australian Fishes: Laboratory
Guide for Larval Fish Identification. University of Western Australia Press. 474 pp.

Nishikawa, Y. and D.W Rimmer. 1987.  Identification of larval tunas, billfishes and other scombroid fishes
(suborder Scombroidei): an illustrated guide.  CSIRO Marine Laboratories Report 186, 20 pp.

Okiyama, M. 1988.  An Atlas of the Early Stage Fishes in Japan. Tokai University Press. 1157 pp. (in
Japanese).

Rankine, P.W. and R.S. Bailey. 1987. A report on the ICES herring larval surveys in the North Sea and
adjacent waters in 1986/1987. ICES C.M. 1987/H:10, 15 p.

Siri, J. 2005. Fish larvae Resource Management in Trat Bay, Trat province. Master of Science (Fishery
Management) Thesis, Department of Fishery Management, Kasetsart University, Bangkok.

Songchitsawat, A. 1989. Identification and distribution of fish larvae in Chang Island, Trat province.
Department of Marine Science, Chulalongkorn University, Bangkok.

Smith, P.E. and S.L. Richardson. 1979.  Selected bibliography on pelagic fish egg and larva surveys.  FAO
Fish. Circ. No. 706. 175 pp.

Tangkasaranee, P. 1980. Taxonomic study of demersal fish larvae in west coast of the Gulf of Thailand in
1979. Demersal Fish Report No. 7, Marine Fisheries Division, DOF (in Thai).

Tangkasaranee, P. 1982. Taxonomic study of demersal fish larvae in west coast of the Gulf of Thailand in
1980. Demersal Fish Report No. 11/1982, Marine Fisheries Division, DOF (in Thai).

Tangkasaranee, P. 1983. Species composition and abundance of fish larvae in the northern part of the
western coast of the Gulf of Thailand 1981. Demersal Fish Report No. 2/1983, Marine Fisheries
Division, DOF (in Thai).

Vatanachai, S. 1978. The distribution and relative abundance of marine fish eggs and larvae in the inner
Gulf of Thailand, 1976-1977. Report No. 15, Marine Fisheries Division, DOF (in Thai).

- 17 -



              Southeast Asian Fisheries Development Center

      Station    
Taxa 2 3 4 5 6 7 8 9 10 11 

                      
Gobiidae 0 34 23 145 36 69 274 97 45 0 
Engraulidae 0 0 0 39 89 52 190 129 60 22 
Bothidae 0 34 23 29 53 103 53 40 7 22 
Bregmacerotidae 0 17 11 10 9 103 68 113 0 7 
   Bregmaceros spp.           
Nemipteridae 0 0 0 14.5 0 17 23 48 7 0 
Monacanthidae 0 23 39 0 0 17 0 16 7 0 
Tetraodontidae 0 11 6 19 9 0 8 32 7 0 
Apogonidae 0 0 0 5 18 0 30 0 22 0 
Syndodontidae 0 0 0 10 0 0 0 48 15 0 
Lutjanidae 5 0 0 0 0 17 0 8 22 0 
Callionymeidae 0 6 0 5 0 0 15 16 0 0 
Elopidae 0 0 0 5 0 0 8 0 7 15 
Carangidae 0 0 6 10 0 0 0 16 0 0 
Priacanthidae 0 0 0 10 0 17 0 0 0 0 
Cynoglossidae 0 0 0 0 0 17 8 0 0 0 
Fisturiidae           
    Fisturalia spp. 0 0 0 0 0 0 0 8 15 0 
Leiognathidae 0 0 0 0 0 0 15 0 7 0 
Mullidae 0 0 0 5 18 0 0 0 0 0 
Champsodontidae 0 0 0 5 0 0 0 8 7 0 
Scombridae           
   Tuna 0 0 6 0 0 0 0 0 0 0 
   Rastrelliger spp. 0 0 0 5 0 0 15 0 0 0 
Platycephalidae 0 0 0 0 0 0 15 0 0 0 
Lethrinidae 0 0 0 5 0 0 0 0 7 0 
Scorpaenidae 0 6 0 5 0 0 0 0 0 0 
   Minous sp. 0 0 0 0 0 0 8 0 0 0 
Teraponidae 0 0 0 0 9 0 0 0 0 0 
Aploactinidae 0 0 0 0 9 0 0 0 0 0 
Scorpaeniformes 0 0 0 0 0 0 0 8 0 0 
Muraenesocidae 0 0 0 0 0 0 8 0 0 0 
Ophichthidae 0 0 0 0 0 0 8 0 0 0 
Sphyraenidae 0 0 0 0 0 0 0 0 0 7 
Labridae 0 6 0 0 0 0 0 0 0 0 
Diodontidae 0 6 0 0 0 0 0 0 0 0 
Antenariidae 0 0 0 5 0 0 0 0 0 0 
Congiopodidae 0 0 0 5 0 0 0 0 0 0 
Unidentified larvae 0 0 0 0 0 0 8 8 7 0 
Damaged larvae 0 0 23 14 0 0 15 24 7 0 
Total  larvae 0 142 136 348 249 413 783 620 254 74 
Total eggs 11 0 0 0 0 0 15 0 0 0 

 

Appendix 1. Species composition and abundance of fish larvae and fish eggs (number of larvae /
1000 m3 sea water volume) in Cambodian water in November 2004.
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SPECIES COMPOSITION AND DISTRIBUTION
OF PHYTOPLANKTON IN THE CAMBODIAN WATER

Sopana Boonyapiwat
Deep Sea Fishery Research and Technology Development Institute,

Department of Fisheries, Srisamut Rd., Parknam, Samut Prakan 10270, Thailand

Abstract

Thirty-eight samples of phytoplankton were collected from 11 stations in Cambodian water during
18-26 November 2005 to examine species composition and distribution of phytoplankton. A total of 210
species were identified, consisting of 2 species of blue-green algae, 121 species of diatoms, 54 species of
dinoflagellates and 1 genus of silicoflagellate. The population density of phytoplankton was relatively high
below the sea surface and the highest density was 13,003 cells/L found at the 20-m deep   offshore station.
The common species found were Thalassionema frauenfeldii, Oscillatoria erythraea and Coscinodiscus
radiatus, with Thalassionema frauenfeldii predominating  almost the entire study area. Toxic species of
phytoplankton were present in low cell densities.

Key words : phytoplankton, South China sea, Cambodian water

Introduction

The phytoplankton investigation in the South China Sea has been conducted since 1995 as a part
of the Interdepartmental Collaborative Program. The areas studied were Area I: The Gulf of Thailand and
east coast of Peninsular Malaysia, Area II: Sabah, Sarawak and Brunei Darussalam, Area III: the western
Philippines, and Area IV : Vietnamese waters ( Boonyapiwat, 1999a, 1999b, 2000, 2001). The Cambodia
water is a part of the Gulf of Thailand, however it was not previously included in the AreaI (Boonyaptwat,
1999a). Thus the present survey would fulfill the phytoplankton studies for the whole Gulf of Thailand and
the South China Sea.

The information on phytoplankton in Cambodian water has been very scanty. The earliest observation
near this area was in Koh Chang reported by Schmidt (1901) and Ostenfeld (1902). Thus, this study was
specific for Cambodian water and the results of this investigation will be beneficial for marine fisheries and
marine ecosystem of Cambodia, Thailand and neighboring countries.

The purpose of this study is to identify phytoplankton species and describe their distribution in
Cambodian water.

Materials and Methods

The sampling for phytoplankton survey was carried out on board M.V. SEAFDEC 2 during 18-26
November, 2005. The samples were collected from 11 stations in Cambodian water (Fig.1) with sea
depth ranging from 30 to 69 m. The Van Dorn water sampler was used to take 38 samples at 15-20 m
intervals from surface to near bottom. Each water sample containing 30-40 liters was filtered through
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20�m-mesh phytoplankton net and preserved with 1-2 % formalin immediately. The samples were
concentrated by sedimentation. Cell count and identification were made using a small counting slide (0.25
ml) under a compound microscope fitted with a phase contrast device. The species difficult to be identified
were examined with an electron microscope. Filament count was done for blue-green algae.

The sampling stations for vertical distribution studies were set along two transect. The transect 1
were the offshore stations situated north to south  (St 3, 4,10 & 11) and transect 2 started from offshore to
near shore including St 4,5,6 &7 (Fig. 1).

Figure 1.  Location of sampling stations
     - - - - - - Transect for vertical section studies

Results

Identification

A total of 210 taxa, composed of 2 genera, 2 species of blue-green alga, 54 genera, 121 species
of diatoms, 23 genera, 54 species of dinoflagellates and 1 genus of silicoflagellate, were identified from 38
samples at 11 stations., The taxonomic list is given along with the occurrence at each station as shown in
Table 1.
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Distribution and abundance

The vertical distribution shows that the phytoplankton density was relatively high in sub-surface
water except St 9. The highest density was 13,003 cells/L found at 20 m depth at St 9, while the lowest
with a cell count of 2,243 cells/L was observed in surface water at St  6 (Table 2). In the surface layer,
phytoplankton density was low at the eastern part of the study area near the Cambodian coast. The
population density was high at offshore stations. Fig. 2 shows the distinct lowest density area existing
closely to the highest density area offshore.

The vertical distribution of phytoplankton of offshore stations along the transect 1   is shown in Fig.
3. The phytoplankton density in northern part of the study area was low. The highest density with the cell
count of 10,402 cells/L occurred near the bottom at St 10. Fig. 4 shows the vertical distribution of
phytoplankton from offshore to coastal stations along the transect 2. The vertical distribution of phytoplankton
density exhibits a multi-layer but irregular pattern along the transect. The density near the bottom was
persistently high with the highest at 12,379 cells/L found at St 7.

Dominant species

Among 38 samples, Thalassionema frauenfeldii, Oscillatoria erythraea and Coscinodiscus
radiatus was dominant in 28, 9 and 1 samples, respectively. The relative abundance was in the range of
12.14- 57.64 % (Table 2). Thalassionema frauenfeldii distributed predominantly from surface to the
bottom almost throughout the study area. Oscillatoria erythraea was dominant in the coastal area (St
1&2) and offshore area (St 11). Coscinodiscus radiatus occurred as dominant species at the bottom of
the offshore station (St 11). However, no distinct bloom of phytoplankton occurred during this period of
survey.

Occurrence of toxic species

The phytoplankton species considered to be toxic occurred in low cell densities. Alexandrium is
a genus of dinoflagellate selected for study on its distribution (Fig. 5). Alexandrium spp. was observed in
the range of 18-309 cells/L with highest cell count occurring near the bottom of St 2 (coastal area).

Discussion and Conclusion

The number of phytoplankton species found in the present study was lower than those in Thai
waters of the Gulf of Thailand as reported by Boonyapiwat (1999a), which covered a larger observation
area in Thai waters. The other reason for its low number was that the samples were collected in November
during the northeast monsoon, which affected phytoplankton distribution, especially in the surface water
layer. Low density of phytoplankton near coastal area in the eastern part may have been caused by rainfall
and its runoff from the land. This water mass flowed towards offshore approaching high density area.

It is evident that the phytoplankton density was higher near the bottom. Snidvongs (1998) noted
that the phytoplankton population in the main body of the Gulf is most abundant at the sub-pycnocline
chlorophyll maxima which is usually 40-60 m below the surface. Boonyapiwat (1999a) revealed that
Thalassionema frauenfeldii occurred predominantly at the east coast of the Gulf of Thailand where the
sampling stations were adjacent to those of the present study. It seems that little change in phytoplankton
has occurred for the last 10 years.
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For toxic dinoflagellate, the density of Alexandrium spp. was higher in the studied area than other
areas in the South China Sea as reported by Boonyapiwat (1999a, 1999b, 2000, 2001). However,
Alexandrium can either to be toxic or non-toxic depending on its locality (Balech, 1995).

It is concluded that the phytoplankton density in Cambodian water during November 2005 was
relatively higher near the bottom. The density in the surface layer in the coastal area was low, which might
be caused by the rainfall and its runoff  water.  Thalassionema frauenfeldii was the main dominant
species and the toxic dinoflagellates were found in low densities.
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1 2 3 4 5 6 7 8 9 10 11

Division Cyanophyta
   Class Cyanophyceae
              (Blue-green algae)
Calothrix  crustacea - - - x - - - - - x x

Oscillatoria  erythraea x x x x x x x x x x x

Division Chromophyta
   Class Bacillariophyceae
              ( Diatom )
Actinocyclus  spp. x x x x - x x x x x x

Actinoptychus  senarius x - - - - - - - - x -

Actinoptychus  spp. - - - - - x - - x - -

Asteromphalus  flabellatus - - - - - - - x - - -

A.  heptactis x - x - - - x - x - -

Azpeitia  nodulifera x x x x - x x x x x x

Bacillaria  paxillifera x - - x x x x - x x x

Bacteriastrum  comosum x x x x x - - x x x x

B.  delicatulum x x x x x x x x x x x

B.  furcatum  - - x x x - - - x - x

B.  mediterraneum - - - - - - - x - - -

B.  minus x - - - - - - - - - -

Campylodiscus  spp. x - - - - - - - x - x

Campylosira  spp. - - x - - - - - - - -

Cerataulina  bicornis x - - - - - - x x - -

C.  pelagica - - x - - - - x x - -

Chaetoceros  aequatorialis - x x - - - x - - x x

C.  affinis  x - x x x x x x x x x

C.  atlanticus - - - x - - - - - - -

C.  brevis - - - - - - - - x - -

C.  coarctatus x - x x - x x - x x -

C.  compressus x x x x - - - x x x x

C.  costatus - - x - - - - - - - -

C.  curvisetus  x - - - - - - - - x -

C.  dadayi - x - - - - - - - - -

C.  danicus - - - - - - - - - x -

C.  decipiens - - x - - - - - x - x

C.  densus - - - - - - - - - x -

C.  denticulatus  - - - x - - - x - - -

C.  diadema - - - - - - - - - x x

C.  dichaeta  - - - x - - - - - - -

C.  didymus - - - - - x - x x - x

C.  diversus - - - x x x x x x - -

C.  holsaticus - - x - - - - - - - -

Species Stations
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1 2 3 4 5 6 7 8 9 10 11

Chaetoceros  laciniosus x - x - - - - - x x -

C.  laevis  x x x - - - x x x - -

C.  lorenzianus x x x x x x - x x x x

C.  messanensis - - x x - x - x x x -

C.  paradoxus x - - - x - x x x x -

C.  peruvianus x x x x x x x x x x x

C.  pseudocurvisetus  x - - - - - x x - - -

C.  pseudodichaeta  x - - x x x - x x x -

C.  rostratus - - - - - - - - - x -

C.  socialis  - - - - - - - x - - -

C.  subtilis - - - - - - - - - - x

C.  tetrastichon - - - x x x x - x x x

C.  weissflogii  - x - - - - - - x - -

Chaetoceros  spp. x x x x x x x x x x x

Climacodium  biconcavum  x x - x x - - - x x x

C.  frauenfeldianum  - - x - - - - - - x -

C.  membranacea - - - - - - - - - x x

Corethron  hystrix  x - x - x - - - - x -

Corethron  sp. - - - x - - x - x x -

Coscinodiscus  asteromphalus x - - - - - - - - - -

C.  centralis  - - - - - x - - x x x

C.  concinniformis x - - - x - x - x - x

C.  jonesianus x - x - x x x x x x x

C.  perforatus  x - - x - x x x x - x

C.  radiatus x - - - x - x - - x x

Coscinodiscus  spp. x - - x x x - - x x x

Cyclotella  spp. x - - - - - x x - - x

Cylindrotheca  closterium - - - x - - x - x - x

Dactyliosolen  antarcticus - - - - - - - - - x -

D.  blavyanus  x x x x x x - x x x x

D.  phuketensis x - - x - - x - - - -

Detonula  pumila x - - x x - - - x x -

Diploneis  sp. - x - - - - x - x - -

Ditylum  sol x - - x x x x x x x -

Entomoneis  spp. x - - x x x - x x x -

Eucampia  cornuta x - - - - - - - - - -

E.  zodiacus  x - - - - x x - - - -

Fragilariopsis  oceanica - - - - - - - - x - -

Fragillaria  striatula - - - - - - - - - x x

Fragillaria  spp. - x x x x - - - - - x

Gossleriella  tropica x - - - x - - - x x -

Guinardia  cylindrus - - - - - - - - - x x

G.  delicatula - - - - - - x - - - -

G.  flaccida x - - - - - x - - - -

StationsSpecies

Table. 1  (Cont.)
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1 2 3 4 5 6 7 8 9 10 11

Guinardia  striata - - x x - - - - x x x

Haslea  gigantea - - - - - - x - x - -

H.  wawrikae x - x x - - - - x x x

Haslea  spp. - x - - x - - - - - -

Hemiaulus  hauckii - - - - - - - - x - x

H.  indicus  x - - - - - - - - - x

H.  membranacea  x x - - - - x - x - -

H.  sinensis x - x x - - - - x x x

Hemidiscus  cuneiformis  x - - - - - x x - - -

Lauderia  annulata x - x - - - x x - x x

Leptocylindrus  danicus  x x - x - - x - x - x

L.  mediterraneus - - x x x - - - x x x

Licmophora  gracilis - - - - - - - - x - -

Lioloma  delicatulum  x x x - - - - - x - -

Melosira  nummuloides x - - - - - - - x - -

Meuniera  membranacea  - - - - - - - x - x -

Navicula  distans x - - - - x - - - - -

N.  transitrans - - - - - x - - - - -

Navicula  spp. - - - - x x x x x x x

Nitzschia  frigida - - - - - - x x - - x

N.  longissima - - - - - - - - x x x

Nitzschia  spp. - - x - - x x - x - x

Odontella  mobiliensis - - - - x x x x - x -

O.  sinensis x x x x x x x x - x -

Palmeria  hardmaniana - - - x - x - - - x -

Paralia  sulcata - - - - - - x - - - x

Pauliella  taeniata - - - - - - - - - - x

Planktoniella  blanda x - - x x x x x x x -

P.  sol x - - - x - - - x - -

Pleurosigma  spp. x - - x x x x x x x x

Proboscia  alata x x x x x x x x x x x

Pseudoguinardia  recta  x - - x - - - - - - -

Pseudo-nitzschia  pseudodelicatissima - - - x - - - - - - x

P.  pungens - - - x - - - - x - x

Pseudosolenia  calcar-avis x x x x x x - x x x x

Rhizosolenia  acuminata x - - - - - - - - - x

R.  bergonii x - x - - - - - x - x

R.  castracanei - - - - - - - - - - x

R.  clevei - - - - - - - - - - x

R.  debyana - - - - - - - - - - x

R.  fallax x - - - - - - - - - -

R.  formosa  - x - - - - x x x x x

R.  hebetata - - - - - - - - - x -

R.  hyalina  - - - - - - - - - x -

Table. 1  (Cont.)
StationsSpecies
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1 2 3 4 5 6 7 8 9 10 11

Rhizosolenia  imbricata  x - x - - x x x x x x

R.  robusta x x - - x x x x - - -

R.  setigara - - x - x - x x x - -

R.  shrubsolei - - - - - - - - - - x

R.   styliformis - - - x - - - - - x x

Skeletonema  costatum x - - x - - - - x - -

Stephanopyxis  palmeriana  - - - - - - - - x - -

Striatella  unipunctata - - - - - - - - - x -

Surirella  spp. - - - - - - - x - - -

Thalassionema  frauenfeldii x x x x x x x x x x x

T.  nitzschioides x x x x x x x x x x x

Thalassiosira  anguste-lineata x - - - - - - x - - -

T.  bingensis x - - - - - - - - - -

T.  dipporocyclus - - - - - - - x - - -

T.  eccentrica x x - x - - - x x x -

T.  oestrupii x - - - - - - - - - -

T.  subtilis x - - - - - - - - x x

Thalassiosira  spp. x x x x x x x x x x x

Thalassiothrix  longissima - - x x - - - x - x -

Triceratium  spp. - - - - - - x - - - -

Pennate Diatom x - x - - - - - - - -

   Class Dinophyceae
              (Dinoflagellate)
Alexandrium  tamiyavanichi - x - - - - x - - - -

Alexandrium  spp. x x x - - - - x x x x

Amphisolenia  bidentata - - x - - - - - - x -

A.  schauinslandi - - - - - - - - - x -

Ceratium  breve x - - - - - x - - - -

C.  contortum - - - - - - - - - - x

C.  deflexum x - x - - - - - - - -

C.  furca - - - - - x x - - - -

C.  fusus   x - x x - - - - - x x

C.  gibberum - - - x - - - - - - -

C.  hexacanthum - x - - - - - - - - -

C.  horridum - - - x - - - - x - -

C.  kofoidii  - - x - - - - - x - -

C.  macroceros x x - x - - x - - - -

C.  massiliense x - - x - - - x - - x

C.  trichoceros x - x x - x - - x x x

C.  tripos  x - - x x - - - - x -

Ceratocorys  horrida - - - - - - - x - - -

Corythodinium  tesselatum - - - - - - - - - x -

Dinophysis  miles  x - - x - x x - x - -
Dinophysis  spp. - x - - - - - - - - -

Stations

Table. 1  (Cont.)

Species
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1 2 3 4 5 6 7 8 9 10 11

Diplopsalis  lenticulata - x - - - - - - - - -

Diplopsalis  spp. - x - - - - - - - - -

Fragilidium  spp. - x - x - - - - - - -

Goniodoma   polyedricum x x - - - - - - x - -

Gonyaulax  digitale - - - - - - - - - - x

G.   fragilis - - - - - - - - - x -

G.  grindleyi - - - x - - - - - - -

G.  hyalina - - - - - - - - - x x

G.  polygramma x - - - - x - - - - -

G.  spinifera - - - - - - x - - - -

Gonyaulax  spp. - x - x - - - - x x x

Gymnodinium  spp. x x x x x x - - x x x

Noctiluca  scintillans - x - - x - - - - - -

Ornithocercus  magnificus x - x - - - - - x x -

Oxytoxum  scolopax - - - x - - - - - - -

Phalacroma  rotundatum - - - x - - - - - - -

Podolampas  bipes  - - - - - - - - - x -

P.  elegans - - - - - - - - - - x

P.  palmipes - - x x - - - - x - -

P.  spinifera - - - - - - - - - - x

Pronoctiluca  spp. x - - - - - - - - - -

Prorocentrum  compressum - x - - x - - - - - -

P.  mexicanum - - - - - - - - - x -

P.  micans - - - x - - - - - - -

P.  scutellum - - - - - - - - - x -

P.  triestinum - x - - - - - - - - -

Prorocentrum  spp. x - - - x - - x - - -

Protoperidinium  acutipes - - - - - - - - - x -

P.  conicum - - - - - - - - - x -

P.  depressum x - x x - - - - x - -

P.  divergens - - - - - - - - - - x

P.  elegans - - - - - - - - - x -

P.  grande - - - - - - - - - x -

P.  latispinum x - - - - - - - x - -

P.  oceanicum x - - - - - - - - - -

P.  spinulosum x - - - - - - - - - -

Protoperidinium  spp. - x - x - - x x x - x

Pyrocystis  fusiformis - - - - - - - - - x -

P.  lunula - - - - - - x - - x -

P.  noctiluca  x - - x x - - x - x -

Pyrophacus  horologium - - x - - - - - x - -

Scripsiella  trochoidea x x - x x - - - - x x

Scripsiella  spp. - - x - - - - - - - x

   Class  Dictyochophyceae
               (Silicoflagelate)
Dictyocha  spp. x - - x - - - - x - -

Species Stations

Table. 1  (Cont.)
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Station Sea  depth Sampling  depth Phyto.  density Dominant  species %
(m) (m) (cells/L)

1 30 5 5639 Oscillatoria  erythraea 19.67
15 2878 Oscillatoria  erythraea 43.96
25 2237 Oscillatoria  erythraea 40.27
35 10854 Thalassionema  frauenfeldii 12.14

2 39 5 4953 Thalassionema  frauenfeldii 36.74
20 6354 Thalassionema  frauenfeldii 19.99

3 63 5 3435 Thalassionema  frauenfeldii 36.32
20 3606 Thalassionema  frauenfeldii 42.29
40 4457 Thalassionema  frauenfeldii 36.55
55 5445 Thalassionema  frauenfeldii 21.64

4 67 5 4568 Thalassionema  frauenfeldii 31.49
20 5859 Thalassionema  frauenfeldii 33.42
40 2256 Oscillatoria  erythraea 19.97
55 5844 Thalassionema  frauenfeldii 23.13

5 52 5 5095 Thalassionema  frauenfeldii 38.1
20 4421 Thalassionema  frauenfeldii 30.58
40 10854 Thalassionema  frauenfeldii 37.37

6 38 5 2243 Thalassionema  frauenfeldii 26.27
20 3277 Thalassionema  frauenfeldii 57.64
30 5773 Thalassionema  frauenfeldii 23.41

7 34 5 3602 Oscillatoria  erythraea 25.96
15 7557 Thalassionema  frauenfeldii 41.05
30 12379 Thalassionema  frauenfeldii 16.52

8 45 5 7473 Thalassionema  frauenfeldii 27.13
20 11508 Thalassionema  frauenfeldii 24.4
40 10612 Thalassionema  frauenfeldii 20.91

9 60 5 8815 Thalassionema  frauenfeldii 21.43
20 13003 Thalassionema  frauenfeldii 24.53
40 9396 Thalassionema  frauenfeldii 20.1
55 6901 Thalassionema  frauenfeldii 34.65

10 69 5 7851 Thalassionema  frauenfeldii 19.87
20 5775 Thalassionema  frauenfeldii 29.51
40 5256 Oscillatoria  erythraea 29.13
60 10402 Thalassionema  frauenfeldii 19.83

11 69 5 4115 Oscillatoria  erythraea 26.95
20 5096 Oscillatoria  erythraea 22,78
40 5687 Oscillatoria  erythraea 17.67
60 3834 Coscinodiscus radiatus 15.29

Table 2.  Phytoplankton densities and dominant species in Cambodian waters
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Figure 2. Distribution of phytoplankton in the surface layer
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Figure 3.    Vertical section of phytoplankton density along the transect of offshore stations
(transect 1)
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Figure 5.    Distribution of Alexandrium spp.
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ABUNDANCE, SPECIES COMPOSITION
AND DISTRIBUTION OF MARINE FISHERIES
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ABUNDANCE, SPECIES COMPOSITION AND DISTRIBUTION OF
MARINE FISHERIES RESOURCES IN THE CAMBODIAN WATER
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Abstract

This paper present species composition and distribution and estimate abundant if marine resources
sampling bottom trawl in the Gulf of Thailand, Cambodian Water. The resources survey had implemented
in northeast monsoon season. The result from 10 sampling station indicates that the CPUE is 15.37 kg/hr
and individual catch range is from 8.16-27.13 kg/hr. Total Biomass Estimation of the resources survey by
using bottom trawl in Cambodian Water during northeast monsoon period is 4209.57 mt. Group of Demersal
fish appears the most dominant with 90.75 kg (60.54% of total catch) Ten most dominant species is No.1
Bigeye (Priacanthus taeneatus) 15.9 kg (10.60% of total catch), No.2 Goat fish (Upeneus luzonius)12.61
kg (8.41% of total catch), No.3 squid, Photololigo Duvaucelli, 12.36 kg (8.41% of total catch), No.4
Pomfret (Pampus chinensis) 10.49 kg (7.0% of total catch), No.5 Leather jacket (Altura monoceros)
9.39 kg (6.26% of total catch), No.6 Lizard fish (Saurida undosquamis) 9.24 kg (6.16% of total catch),
No.7 Pony fish (Leiognathus bindus) 8.13 kg (5.4% of total catch), No.8 Red sea bream (Nemipterus
nematophorus) 5.51 kg (3.68% of total catch), No.9 Monocle bream (Scolopsis taenniopterus) 4.82
kg (3.21% of total catch) and No.10 Emperor snapper (Lethrinus lentjan) 3.82 kg (2.55% of total
catch). Average catch from the depth range of 30-40 m, 40-50 m have not shown significant different, as
17.65 kg/hr, 17.69 kg/hr respectively. The depth range of 50-60 m is slightly less than shallower ranges as
16.581 kg/hr but depth range at 60-70 m is found much lowest with 11.39 kg/hr.

Key word: Catch, distribution, abundance, composition, northeast monsoon, Cambodian Water

Introduction

Cambodia is one of country in the Southeast Asia Region. Cambodian water is a part of South
China Sea, located a part of Gulf of Thailand. The national maritime claim as 443 km with the approximated
Exclusive Economic Zone (EEZ) EEZ area is 64,687 Sq km. EEZ is declare with 200 nautical miles (nm)
from shore line. During the last decades, marine capture production of Cambodian fisheries had raised up
continuously from 95,018 mt in year1994 and highest capture 428,200 in year 2002. The marine capture
has obviously declined to 364,357 mt in year 2004. Because of the depletion of marine resources in the
Gulf of Thailand, Cambodian Waters is a part of Thailand presumes that is collaterally affected from the
heavy fishing activities in The Gulf of Thailand by neighbor countries. Since the few decades, Cambodian
Waters has not been conducted the marine resource research survey because lack to personal and research
vessel. In order to develop the marine fisheries sector and promote responsible fishing and practices,
Cambodia fisheries department as one of Eligible Committee of utilization of M.V. SEAFDEC2 has submitted
a year 2005 plan of marine research survey in the Cambodia waters since November 2004, during the
meeting of Eligible Committee and Operational Committee in Pattaya, Thailand. The survey is planned to
estimate the latest resources abundant and investigate the species composition and distribution of demersal
resources sampling by bottom trawl of M.V. SEAFDEC2.
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This paper attempts to present preliminary result of the distribution, abundant, species composition
and diversity of catch in marine species following the one week marine resource research survey by using
M.V.SEAFDEC2 in the Gulf of Thailand, Cambodia Waters on northeast monsoon season.

Material and Method

Survey Area and positions

11 survey stations in EEZ of Cambodia have been marked within Latitude 09�15�.0N to 10�45�.0N
and Longitude 102�15�.0E to 103 �45�.0E. Every survey stations are covered within standard grid 30 sq
nm. The depth of survey has ranged from 22-70 m. Because the station survey No.3 is intruded into Thai
Waters, sampling station is shifted about 3 nm into Cambodia Waters.

Research vessel and Fishing gear  specification

M.V.SEAFDEC2 is a research vessel under the managing by SEAFDEC/TD. She was constructed
from Niigata Dockyard, Japan in 2004. M.V. SEAFDEC2 has been equipped with various oceanographic
instruments e.g., Integrated Conductivity Temperature and Depth with the 12 Carousel bottles,
Thermosalinograph and Fluorometer, Plankton net, etc. Fishing gears e.g., Bottom trawl, Mid-water trawl,
Drifting Gillnet bottom vertical longline, and etc. Vessel’s particular details have been appeared below;

Figure 1. Survey area and position
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Vessel name: M.V.SEAFDEC2
Port of Registry: Bangkok, Thailand
Length overall (LOA): 32.50 m.
Breath: 7.20 m.
Gross tonnage: 210 tons (international)
Main Engine: 1 � Yanmar 736 kW
Service speed: 12 knots
Fish hold: 20 Cu.m.
Fuel oil tank: 55 Cu.m.
Complement: 37 persons
Trawl net and Design

One set of 4 seams bottom trawl has selected to install onboard M.V.SEAFDEC2. The net is 34
meters ground rope length and 31.6 head rope length. Total length of net body is 42.55 m and 36.55 m.
without cod end part. Knotted nets of polyethylene PE 360 denier are used to be majority webbing
material. Wing net is composed by 2 mesh sizes i.e., 240 mm and 150 mm. net body is composed by 3
mesh size, i.e. 150 mm, 120 mm and 80 mm. cod end part is knotless net, mesh size 25 mm.

The head-rope and ground rope is made from combination rope, diameter 18 mm. Length of head
rope is 35 m and length of ground rope is 39 m. The ground rope is weighted with some special cylindrical
iron weight, or with lead sinkers.

Otter-boards are rectangular type and curve, made of iron, 140 cm wide and 220 cm long, with a
bridle chain and a back strap.

Sweep lines or hand-ropes are 38 m long, 18 mm in diameter, made of Steel wire, type 6�24, Joint
with upper pendant wire and lower pendant wire. The upper pendent wires are 48 m long, 14 mm in
diameter, made of Steel wire, type 6�24. The lower pendent wires are same length as upper pendant
wires, 16 mm in diameter, made of steel wire, type 6�24.

The warps, stored in the trawl winches, are 20 mm in diameter, also made steel wire, type 6�24.
Trawl winches are used for paying and hauling warps. And trawl net is stored int0 the net drum.

Setting operation: When the gear is to be prepared, the boat streams along the desired course, into
wind if desirable.  The codend is thrown out and the working ropes retied in their correct positions on head
line and wings and the net streamed out astern, the sweep lines run out.  The otter boards are connected to
the warps and unhooked from the gallows, all is ready for setting.

This may be accomplished by releasing the winch brakes simultaneously so allowing the otter
boards to drop into the water and spread while “on the run” or alternatively the warps may first be eased
out until the otter boards are just below the surface and seem to be spreading satisfactorily before the
warps are released.

All is now ready to set the otter boards and run out the warps to their required extent.

With towing speed 3-4 knot, the wing of trawl net was spread about 17-20 m and 3-4 m height.
The ground gear is usable on both hard bottom and flat bottom sea beds. Under the safety of gear and
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vessel the operation was limited
shallower than 400 m. That mean trawl
net of M.V. SEAFDEC2 is able to
operate from coastal to deep sea. Trawl
accessories is full equipped with
SCANMAR�, distance sensor and
trawl-eyed sensor. Trawl net can be
monitored the net opening and net
spread in order to find out the sweep
area for calculating the fish abundant.
The standard of Towing speed will be
set at 3.5-4.0 knots regarding to the
operation circumstance with 1 hour
towing time.

Hauling:  When hauling, the
otter boards are hove up to the gallows
by trawl winch. Otter boards are lift and
hang by the warps, winch breaks are
engaged and safety warps is hooked if
necessary to prevent slamming.  The
sweep lines and pendant lines were
wound by net drum winch to the ground
rope.  Then the ground ropes, wings,
bellies and codend of the trawl also are
hauled up to the stern emptying.
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Standard Trawl sampling

Standard Trawl sampling is referred to the standard operation procedure of FAO as below;
Step1 Remove all sea snakes and other venomous or otherwise dangerous animals Also remove

turtles and if alive, return these to sea. Record number and kind of animals removed.

Step 2 Remove inorganic debris and plant material Record type of material removed

Step 3 Remove the larger fish that are readily visible and place them in a box

Step 4 Wash the remainder of catch (Small fish) if necessary, and mix with shovel

Step 5 Put the mix catch in boxes while continuing to remove larger fish and putting them into the box
mentioned in step 3. The box should be filled simultaneously, not one after the other, and it
should be made certain that all boxes contain approximately the same weight of fish.

Step 6 Count the number of boxes with small fish and record.

Step 7 A rule of thumb, is to take one box out of every five at random for sub-sampling. Record
number of boxes taken to sub-sampling as B1, B2, B3… etc.

Step 8 The boxes talking for sub-sampling is (are) then treated as follow: Weight total catch in B1
and record. Place fish of B1 on sorting table and sort to species level as far as food fish and
valuable crustacean (e.g. shrimps) are concern and taxonomic groupings as well defined as
possible (e.g. genus , family, etc.) for other group (the non-edible fish and miscellaneous
crustacean) Repeat procedure if appropriate for the other boxes, B2, B3,… etc.

Step 9 If more than one box was sorted, compute, for each species (or higher taxonomy group) the
total weight and number in all sorted boxes.

Step 10 Multiply the number and weight of fish and invertebrate by species or higher taxonomic
group) by the ratio of the number of unsorted to sorted boxes

Step 11 Weigh and count the larger fish mention in step 3 and 5 by species (Very large fish should be
weighed individually and measure.

Step 12 Add, when there is an overlap (when the fish of a certain species occurred both in the sorted
boxes of small fish in the large fish box) The weights and number obtained in step 11 to weights
and number in step 10

Step 13 Step 12 (as well as step 11 when there is no overlap) provided estimates of total catch, both
in weight and number, by species and higher taxonomic groups. Record the total, both in weight
and numbers in to the appropriate the fishing log and convert to catch per unit if fishing time is
less or more than an hour. During surveys, this step must be complete after each haul or every
evening at the latest to preclude loss of information.
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Station Date

No. (dd:mm:yy
)

Time Time Distance Time

Latitude (hh:mm) (hh:mm) Latitude Longitude (hh:mm) nmi (hh:mm)

1 20/11/05 10°34.4N 103°04.7 14:32 10°42.1 N 103°03.8 15:32 3.05 1:00
2 20/11/05 10°41.8N 102°51.2 18:37 10°40.2 N 102°48.6 19:37 3.1 1:00
3 21/11/05 10°46.2N 102°27.1 6:47 10°49.0 N 102°27.3 7:47 3.08 1:00
4 21/11/05 10°13.9N 102°25.2 14:38 10°13.4 N 102°23.9 15:10 1.73 0:32
5 21/11/05 10°13.9N 102°43.5 19:15 10°13.5 N 102°40.2 20:15 3.2 1:00
6 22/11/05 10°09.9N 103°03.7 6:27 10°06.5 N 103°01.6 7:27 3.15 1:00
7 22/11/05 10°14.5N 103°31.7 12:48 10°13.3 N 103°34.9 13:48 3.3 1:00
8 22/11/05 09°44.0N 103°04.5 19:33 09°42.1 N 103°02.2 20:33 3 1:00
9 23/11/05 09°44.7N 102°44.1 6:14 09°43.2 N 102°41.2 7:15 3.05 1:01

10 23/11/05 09°44.2N 102°25.5 12:40 09°43.2 N 102°22.5 13:40 3.15 1:00

Start trawling Finish trawling Trawling

Position Position

Table 1 Trawl sampling operation by individual station
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Result
Overall Catch

Table1 shows overall technical operational details by individual station. Altogether 10 bottom trawl
sampling operations were successfully sampled with one haul per operation per survey station. Only station
No.11 was cancelled because survey period was not sufficient for conducting sampling operation. The
survey was remarked that station No.4 has not been complete operation with one hour trawling time. The
trawling time at of station No.4 has been conducted within 32 minutes, because bottom topography is
rough and unsuitable for bottom trawl sampling method. Almost of the operations were conducted in the
daytime except 3 stations, No.2, No.5, and No.8, were operated when the nighttime because the vessel
could not reached survey stations within daytime. The nighttime operation has strongly effected with the
catch composition and it can not be compared with the other daytime bottom trawl sampling operation.
Daytime and nighttime is different in term of species composition, e.g. shrimp, squid, and etc. However this
paper is preliminary bottom survey in Cambodia waters. The variety of different operational periods has to
look over and the result is focused on the overview catch of trawl survey in Cambodian water.

Nmi: Nautical mile = 1852 meter

Table 2 shows overall catch rate of various by individual station. The total catch 149.89 kg, average
catch of 10 stations is 14.89 kg. Ranged from individual station is from vary from 5.3 to 27.13 kg. The
operation No.7 is shown highest catch with 27.13 kg, and followed by station No.8 with 23.66kg. Catch
result show very low quantity at Station No.4, is 5.38 kg but the towing time at station No.4 is 32 minute
towing time so that the corrected calculation as 10.09 kg/hour. Therefore catch result from station No.1 is
become the lowest as 8.16 kg/hr. The actual total catch of bottom survey from the survey in Cambodia
waters is 149.89 kg, with the trawling time 9:33 hours. CPUE calculated by this research survey is 15.70
kg/hr.

Average catch from the depth range of 30-40 m, 40-50 m have not shown significant different
between each other, as 17.65 kg/hr, 17.69 kg/hr respectively. The depth range of 50-60 m is slightly lower
than previously referred range as 16.581 kg/hr but range of the depth 60-70 m is found much lowest with
11.39 kg/hr. Table 3 shows overall catch in different range of sea depth.
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Station Date Depth Weight

No. (dd:mm:yy) (m) (Kg)

Latitude Longitude Latitude Longitude

1 20/11/05 10°34.4N 103°04.7 E 10°42.1 N 103°03.8 E 30-36 8.16

2 20/11/05 10°41.8N 102°51.2 E 10°40.2 N 102°48.6 E 39-47 17.46

3 21/11/05 10°46.2N 102°27.1 E 10°49.0 N 102°27.3 E 62-63 13.86

4 21/11/05 10°13.9N 102°25.2 E 10°13.4 N 102°23.9 E 63-67 5.38

5 21/11/05 10°13.9N 102°43.5 E 10°13.5 N 102°40.2 E 53-59 16.57

6 22/11/05 10°09.9N 103°03.7 E 10°06.5 N 103°01.6 E 39 17.91

7 22/11/05 10°14.5N 103°31.7 E 10°13.3 N 103°34.9 E 33 27.14

8 22/11/05 09°44.0N 103°04.5 E 09°42.1 N 103°02.2 E 50-58 23.66

9 23/11/05 09°44.7N 102°44.1 E 09°43.2 N 102°41.2 E 55-60 9.5

10 23/11/05 09°44.2N 102°25.5 E 09°43.2 N 102°22.5 E 68-71 10.24

Total weight : 149.89 kg

Start trawling Finish trawling

Position Position

Table 2. Depth and Catch by Individual Station

Table 3. Catch rate by Range of Captured Depth

Range of Depth Catch Average Catch 
(m) (kg/hr) (kg/hr)

30-40 1 8.16 17.65
7 17.46

40-50 2 13.86 17.69
6 5.38

50-60 5 16.57 16.58
8 17.91
9 27.14

60-70 3 23.66 11.39
4* 10.09 *Catch after adjusting 
10 10.24

Station No. Remark
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Abundance

In order to seek for information of the abundant of biomass, estimated calculation methodology
described into the FAO manual, Introduction to tropical stock assessment, is introduced to refer in this
paper. Important information such swept area, size of the area under investigation and etc, have to collect
and calculate.

From the Total No.1, trawling time of 10 fishing operations are 9:33 hours. By the swept area
equation, total sweep area of 10 sampling operations by bottom trawl in Cambodia Waters is 0.29243 nm2

that represented the total research survey area, 8212.5 nm2.

By the calculation, Total Biomass Estimation of the resources survey by using bottom trawl in
Cambodia Waters during northeast monsoon period is 4,209,572.08 kg (4209.57 mt). That included
pelagic fishes caught by bottom trawl. In the other way, Demersal Biomass Estimation, that excluded the
pelagic resources sampling, by bottom trawl is 4090138.48 kg (4090.13 mt) and individual group of
Cephalopod Estimation Biomass is 809,011.38 kg (809.01 mt)

- 83 -

Swept area or effective parh swept, has been calculated and present by meter2 from
the equation;

a = D x hr x X2 or a = D x W
(While; D = V x t)

Where; a is swept area or effective path swept (Unit is nautical mile)
D is towing distance (Unit is nautical mile)
hr is the length of the head-rope,
V is velocity of the trawl over the ground when trawling (Unit is knot),
T is towing time (Unit is hour)
X2 is that fraction of the head-rope length, hr, which is equal to the width of the path
swept by the trawl
W is wing spread, recorded by Hydro-acoustic distance sensor (SCANMAR�)).
The record is the real-time (Unit is nautical mile)

Demersal Biomass Estimation (B) is estimated by using the equation THE SWEPT
AREA METHOD

B = [(Cw/a) � A] /X1

Where; Cw is the catch in weight of a hau
a is the area swept
A is the total
X1 is the fraction of the biomass is the effective path swept by the trawl which is
actually retained in the gear. Refer to Department of Fisheries, Thailand, demersal
biomass is obtained by using X1 = 1.0
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Station Date Time Distance Net Sweep

No. (dd:mm) (hh:mm) nmi spread Area

Latitude Longitude Latitude Longitude m nmi2

1 20/11 10°34.4N 103°04.7 E 10°42.1 N 103°03.8 E 1:00 3.05 17 0.028

2 20/11 10°41.8N 102°51.2 E 10°40.2 N 102°48.6 E 1:00 3.1 19 0.032

3 21/11 10°46.2N 102°27.1 E 10°49.0 N 102°27.3 E 1:00 3.05 20.4 0.034

4 21/11 10°13.9N 102°25.2 E 10°13.4 N 102°23.9 E 0:32 1.73 18.75 0.018

5 21/11 10°13.9N 102°43.5 E 10°13.5 N 102°40.2 E 1:00 3.2 18 0.031

6 22/11 10°09.9N 103°03.7 E 10°06.5 N 103°01.6 E 1:00 3.15 17.45 0.03

7 22/11 10°14.5N 103°31.7 E 10°13.3 N 103°34.9 E 1:00 3.3 16.5 0.029

8 22/11 09°44.0N 103°04.5 E 09°42.1 N 103°02.2 E 1:00 3 18 0.029

9 23/11 09°44.7N 102°44.1 E 09°43.2 N 102°41.2 E 1:01 3.05 17.5 0.029

10 23/11 09°44.2N 102°25.5 E 09°43.2 N 102°22.5 E 1:00 3.15 18.25 0.031

Position Position

Start trawling Finish trawling

Group

1 2 3 4 5 6 7 8 9 10 Weight (kg) %

Cephalopod 2.13 1.26 2.49 1.16 1.32 7.19 7.01 2.18 2.34 1.73 28.81 19.22

Crab  0.00  0.00  0.00  0.00  0.00  0.00 0.35 0.75  0.00  0.00 1.1 0.73

Demersal 3.16 13.16 9.8 3.81 13.07 4.71 14.92 14.99 5.29 7.84 90.75 60.54

Other 0.17 0.13  0.00  0.00 0.08  0.00  0.00 0.08  0.00  0.00 0.46 0.31

Pelagic 0.8 0.13 0.51 0.18 0.14 2.18 0.56 1.01 0.87  0.00 6.38 4.26

Shrimp  0.00 0.95  0.00  0.00 0.46  0.00  0.00 0.6  0.00  0.00 2.01 1.34

Trash 1.9 1.83 1.09 0.24 1.49 3.83 4.3 4.06 1.01 0.66 20.38 13.6

Grand Total 8.165 17.462 13.86 5.39 16.57 17.91 27.14 23.67 9.5 10.24 149.89 100

Station No. Total

Table 4. Catch comparison in group of catch by survey stations

Table 5. Swept area of bottom trawl catch by survey stations.
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Species Composition

Catch total weight and percentage of each species and families caught during research cruise were
shown by table 6. During the survey, demersal group is found dominant catch with 90.75 kg (60.54% of
total catch), the second dominant group is cephalopod is 28.807 kg (19.22% of total catch) and followed
by group of trash fish, 20.38 kg (13.60% of total catch). Because of the net height while towing underwater
is about 2-3 m, it makes trawl net rarely to catch pelagic sample species. Pelagic species caught by 10
bottom trawl fishing operation is 6.382 kg (4.26% of total catch)

Bigeye (Priacanthus taeneatus) is appeared to be the most dominant fish species with 15.9 kg
(10.60% of total catch). Bigeye (Priacanthus taeneatus) is the highest composition in term of the weight
of station No.5 and No.8 with, 7.6 kg and 5.9 kg respectively. It is also shown 2nd major species of station
No.2 with 1.2 kg. Mentioned from the item of overall catch that station No.2 No.5, No.8 was operated
during the nighttime period. Bigeye (Priacanthu spp) is one of the species recognized that majority catch
during the nighttime. The operation period of bottom should be taken into the consideration while planning
the survey details. Otherwise the result may be inaccurate even though the researchers onboard strictly
control other factors.

The second dominant species is Goat fish (Upeneus luzonius), 12.61 kg (8.41% of total catch).
Goat fish is categorized within the group of trash fish, caught by bottom trawl. The highest catch is shown
at station No.7 (8.4 kg).

The third dominant species is squid, Photololigo Duvaucelli, 12.36 kg (8.41% of total catch).
Operation No.6 and No.7 is appeared the highest catch, 4.3 kg and 3.4 kg respectively. Squid, Photololigo
Duvaucelli, is categorized within the group of cephalopod and this group shown second dominant group
of total catch. Trawl operation at nighttime has not shown higher effective catch than daytime. Therefore it
is possible to assume that abundant of squid catch by the bottom trawl fishing activity is depended on
fishing ground more than period of operation. Squid,

The other seven most dominant species caught during the survey is No.4 Pomfret (Pampus
chinensis) 10.49 kg (7.0% of total catch), No.5 Leather jacket (Altura monoceros) 9.39 kg (6.26% of
total catch), No.6 Lizard fish (Saurida undosquamis) 9.24 kg (6.16% of total catch), No.7 Pony fish
(Leiognathus bindus) 8.13 kg (5.4% of total catch), No.8 Red sea bream (Nemipterus nematophorus)
5.51 kg (3.68% of total catch), No.9 Monocle bream (Scolopsis taenniopterus) 4.82 kg (3.21% of total
catch) and No.10 Emperor snapper (Lethrinus lentjan) 3.82 kg (2.55% of total catch)

Total weight of Cardinal fish is 5.03 kg (3.36% of total catch) however it has not been identified to
species level so that Cardinal fish is not able to compare the dominant catch within the species level.

Classify into the level of family, Priacanthidae is appeared to be the most dominant family with 15.9
kg (10.60% of total catch). The second dominant family is Nemipteridae 15.6 kg (10.40% of total catch).
The Third dominant species is cephalopod, family Loliginidae 15.11 kg (10.08% of total catch)

The other seven most dominant family caught during the survey is No.4 Mullidae 13.88 kg (9.26%
of total catch), No.5 Synodontidae 11.77 kg (7.85% of total catch), No.6 Stromatidae 10.49 (7.0% of
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total catch), No.7 Leiognathidae 9.29 kg (6.20% of total catch), No.8 Apogonidae 5.03 kg (3.36% of
total catch), No.9 Carangidae 5.02 kg (3.34% of total catch), and No.10 Lutjanidae 4.97 kg (3.32% of
total catch).

Cephalopod is the most dominant group of invertebrate caught during the survey. The total weight
of cephalopod is 16.84 kg (23.80% of total catch). Shrimp is the second dominant group of invertebrate
with 2.01 kg (1.34% of total catch) and the third dominant group of invertebrate is crab with 1.83 kg
(1.22% of total catch).

Squid, Photololigo Duvaucelli, is appeared to be the most dominant invertebrate species with
12.36 kg (8.41% of total catch and 38.72% of total invertebrate catch).

Trash fish share 13.60% of total catch (20.38 kg). Leiognathidae is dominant species of trash
20.38 kg kg (45.56 % of total trash catch) followed by Apogon with 5.03 kg (24.68% of total trash catch)
and Tetrodontoidei 2.8 kg (13.73% of total trash catch).

Orangefin ponyfish, Leiognathus bindus is appeared the highest dominant trash with 8.13 kg (5.4%
of total catch and 39.89% of total trash catch).

Catch Diversity

At least 13 orders, 40 families and 80 species of marine fish are found from the bottom survey.
Because some species particularly on the trash fish have not been classified into species level diversity of
fish sampled in Cambodia water is more than 80 species. At least 8 cephalopod species with 3 families,
Loliginidae, Sepiidae and Octopodidae are found in sampling survey. Loliginidae and Sepiidae are classified
to species level but octopodidae is classified to genus level. Only shrimp family is Peneus, with 3 genuses,
Peneus, Metapeneus and Trachypeneopsis found in sampling survey. All of them are classified into species
level. Most of shrimp are found at survey Station No.2 No.5 and No.8 when operated in the nighttime. It
is recognized that shrimp trawling is suitable to operate during nighttime. Consideration on the shrimp
distribution that effected from sampling period, Shrimp should not significant mention in this survey. The
survey of shrimp resources in Canbodia water should particularly design only nighttime trawl sampling
survey.

There are 3 species i.e. Saurida undosquamis, Suarida isarakurai, and Upeneus benzazi, found
in most of sampling stations. There is two species, Leather jacket (Altura monoceros) and squid, Photololigo
Duvaucelli, found from 9 sampling stations.

As the bottom survey has found that no any significant different in term of average total catch
between range of depth 30-40 m and 40-50 m. But the range of depth 50-60 is slight lower than both 2
shallower ranges and range 60-70 m shows the lowest catch. Distribution of the target group consider with
the depth range of capture, demersal group is appeared as highest catch in the range 50-60 m. Range 50-
60 m is composed of 3 sampling stations, No.5, No.7, and No.9. Survey operation at station No.5 and
No.7 was operated in nighttime that Bigeye (Priacnthidae) is dominant species. This paper can not ensure
that depth range of 50-60 m is highest demersal catch according that the bias was happened by operational
period.
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Catch of cephalopod group has shown very close average catch at range 30-40 and 40-50 m with
4.6 kg and 4.2 kg respectively. Catch of trash fish group is slightly decreased average weight from shallow
area to deep area.

 Discussion

The overall average catch rate from individual station is very low CPUE as 15.7 kg/hr. The highest
catch is 27.14 kg/hr at station No.7 and the lower catch is 8.16 kg/hr.  at station No.1. Because of the
resources sampling was conducted by using bottom trawl so that dominant group of sample is demersal
fish. However cephalopod is show very interesting resources with the third dominant species (19.22%).
According to the nighttime operation, there are some bias on the catch appear in the catch result such as
Bigeye (Priacanthidae) is very high catch on the nighttime operation opposite with squid that nearly disappear
from the nighttime station or sample of shrimp appeared in nighttime station.  For the next survey, the plan
should specific for daytime or nighttime operation according the the target catch.

The numbers of sampling survey with in an area of grid survey are too less in numbers, only one
operation in area of 30×30 nm (300 nm2). In this survey, sweep area form 10 sampling station is 0.29243
nm2 that represented total area, 8212.5 nm2. That is very difficult to precisely estimate the marine biomass
in Cambodia Waters. Adding the sampling operation in a grid survey or reduce the area of grid survey
should be considered. Anyhow more station survey need higher budget.

Seasoning is also one of the important for the research survey. The research survey in the southwest
monsoon should be implement however the plan must be carefully considered according to the sea condition
during southwest monsoon is very rough and strong gale.

Human Resource Development to Marine Fisheries officers necessary to conduct as well as the
resource survey. That is very important to Marine fisheries of Cambodia to develop the officer for the
resource survey activity and fish landing inspectors in order to collect accurate information in standard of
fisheries data and statistic for predicting the stock of marine resources and provide the proper fisheries
measurement.
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 COMPOSITION, ABUNDANCE AND
DISTRIBUTION OF ZOOPLANKTON

IN THE CAMBODIAN WATER


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COMPOSITION, ABUNDANCE AND DISTRIBUTION
OF ZOOPLANKTON IN THE CAMBODIAN WATER

Pailin Jitchum, Teerapong Daungdee and Sunan  Patrajinda
Faculty of Fisheries, Kasetsart University, Chatuchak,

Bangkok 10900, Thailand

Abstract

The zooplankton samples were collected from 10 stations in the Cambodian water during 20-23
November 2005. The bongo net was used for the oblique sampling. The zooplankton samples were
identified representing to 8 Phylum comprise of  Cnidaria, Annelida, Mollusca, Arthopoda, Chaetognatha,
Chordata and the meroplanktonic Echinodermata and Brachiopoda. The average abundance of zooplankton
and larva zooplankton were 69.48 and 43.13 individuals/m3 respectively. Copepods consistently occurred
at all stations and were the most dominant group in terms of abundance and distribution in the study areas.
For larva zooplankton, meroplanktonic Echinodermata were the most dominant group in the study areas,
especially in the coastal stations. The present results of zooplankton in the Cambodia waters did not clearly
show that the differences of environment factor could contribute to the difference in abundance, distribution
and composition of zooplankton. They only showed that zooplankton abundance and distribution according
to the depth, the coastal shallow areas tending to be higher density of zooplankton.

Keywords: Zooplankton, Cambodian water, composition, abundance, distribution

Introduction

Zooplankton occupy a key role in pelagic ecosystems as they control phytoplankton both biomass
and diversity, their also important source of food for many marine nektons. The zooplanktons are an
important part of the food web by transfer energy to higher tropic levels. They contribute to export organic
matter through their grazing activity to the deep sea and the benthos, by faecal pellets production and
vertical migration, thus exerting a control on biogeochemical cycles. The study of abundance and diversity
of zooplankton largely determine the diversity, abundance and recruitment of pelagic fisheries resources
such as fish and squid etc. In addition to their significant role in pelagic food chains, some groups of
zooplankton such as chaetognathas are well-known biological indicators of distinctive types of surface
ocean water.

Although Cambodia has 435 kilometers of shoreline and a corresponding exclusive economic
zone (EEZ) extending more than 55,600 square kilometers, its marine fishery is small compared to the
inland fishery. Freshwater fisheries playing an important role in the daily food production and contributing
to the national economy, they are one of the most productive in the world due to the presence of large
floodplains around the Great Lake and along the Tonle Sap and the Mekong River. So there were very few
marine researches in Cambodia waters especially in marine zooplankton. There were many worked on
marine zooplankton (diversity, abundance and distribution) in the South China Seas such as Gulf of Thailand,
Malaysia, Philippines and Viet Nam. Whereas many papers concerned the marine zooplankton in the
Cambodia waters were based on the results of NAGA Expedition during 1965-1951.
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The proposal of this investigation is to identify the composition of zooplankton, and determine
the numerical abundance and distribution of zooplankton in Cambodian water, this information may used
to formulate appropriate fisheries management strategic plans.

Methods

The zooplankton samples were collected from 10 stations (Table 1, Fig 1.) between 9° 15' 0 N
to 10° 44' 9 N and 102° 26' 0 E to 103° 30' 5 E in the Cambodia waters. The bongo net with 60 cm.
in diameter and 330 �m mesh size was used for the oblique sampling. The water volume passed into the
nets was estimated by flow meters that attached at 1/3 of the mouthpart of each net. The zooplankton
samples were immediately fixed with 10 % formaldehyde solution in seawater and kept to be analyzed
in laboratory at Faculty of Fisheries, Kasetsart University. The abundance of zooplankton was estimated
in term of number of individuals per cubic meters.

Table 1. The sampling sites in the Cambodian water
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Figure 1. The sampling station in the Cambodia water
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Station Date / Time Latitude Longitude
p

(m)
2 20-Nov-05 / 17:55 10° 42' 8 N 102° 52' 4 E 39
3 21-Nov-05 / 05:27 10° 44' 9 N 102° 27' 9 E 63
4 21-Nov-05 / 13:39 10° 15' 0 N 102° 27' 5 E 67
5 21-Nov-05 / 18:40 10° 14' 7 N 102° 44' 5 E 53
6 22-Nov-05 / 05:27 10° 10' 1 N 103° 05' 0 E 38
7 22-Nov-05 / 11:50 10° 15' 2 N 103° 30' 5 E 34
8 22-Nov-05 / 19:00 09° 44' 7 N 103° 05' 1 E 45
9 23-Nov-05 / 05:30 09° 44' 9 N 102° 45' 3 E 55
10 23-Nov-05 / 11:21 09° 45' 1 N 102° 27' 7 E 60
11 23-Nov-05 / 17:57 09° 15' 0 N 102° 26' 0 E 69
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Result

Abundance of total Zooplankton

The abundance and distribution of zooplankton and larva zooplankton were collected from the
sampling stations in Cambodia waters are shown in Table 2 and 3. The average abundance of zooplankton
and larva zooplankton were 69.48 and 43.13 individuals/m3 respectively. The highest zooplankton abundance
was observed in station 8 with 168.78 individuals/m3, followed by station 7 with 157.22 individuals/m3.
The lowest density was found in station 10 with 28.5 individuals/m3 (Table 4). For the larva zooplankton
(both holoplanktonic and meroplanktonic zooplankton), the highest abundance was observed in station 7
with 246.07 individuals/m3, followed by station 2 with 72.4 individuals/m3. The lowest density was found
in station 10 with 2.19 individuals /m3 (Table 5).

Zooplankton composition, diversity and distribution

Total zooplankton

Zooplankton samples were identified representing to 8 Phylum comprise of  Cnidaria, Annelida,
Mollusca, Arthopoda, Chaetognatha, Chordata and the mero- planktonic Echinodermata and Brachiopoda
(Table 2 and 3). Phylum arthopoda consistently occurred at all stations and were the most dominant group
in terms of abundance and composition in the study areas. The average abundance of arthropods was
36.08 individuals/m3 and consisted 51.93 % of the total zooplankton population. Phylum chordata was
ranked the second in percentage of occurrence with 25.02 % of the total zooplankton population, with
17.38 individuals/m3 (Table 4 and 6).

For the larva zooplankton, meroplanktonic Echinodermata was the most dominant in terms of
abundance and composition in the study areas, especially in the coastal areas (station 2 and 7). The
average abundance of Echinodermata was 35.45 individuals/m3 and consisted 82.20 % of the total larva
zooplankton population, followed by the arthopods larva with 9.62 % of the total zooplankton population
and 4.15 individuals/m3 (Table 5 and 7).

Individual zooplankton

Phylum Cnidaria

The Cnidarians were found only the mature stage; this phylum includes Hydro-medusae and family
Diphyidae (Order Siphonophora), comprising together about 12.09 % of the total zooplankton population,
with 8.40 individuals/m3 (Table 2 and 6). Cnidarians were a common group that found in every station.
They were the third most abundant group of Zooplankton. Diphyidae are gelatinous zooplankton with
streamlined bodies and a large nectosac, features related to their generally fast swimming speed. They feed
on small crustaceans and fish larvae. The majorities are truly oceanic, but a few species are neritic, occurring
in shallow inshore waters where the salinity is not greatly reduced.

Phylum Annelida

This phylum was found only Class Polychaeta that composed of polychaete larvae and mature
planktonic polychaetes (Order Phyllodocida). Pelagic polychaetes were very rare in this study, mature
polychaete was found only in station 4 and polychaete larva was only in station 7. They comprised of 0.04
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and 0.51 % of the total mature zooplankton and larva zooplankton population, respectively (Table 6 and
7). They feed on small zooplankton, siphonophores, chaetognathas and appendicularian.

Phylum Mollusca

The mollusks were observed to be common and widely distribution in this study. This group was
composed of planktonic mollusks and planktonic larval stages. Cavoliniidae was only one family of planktonic
mollusk found in this investigation, forming 3.07 % of the total zooplankton population (Table 6). The
Cavoliniidae comprised of Cavolinia and Creseis. Cavolinia has a globular, transparent shell with dorsal
and ventral surfaces different and well separated, dorsal aperture border curved.  Creseis have transparent,
cross-section circular shell with rounded aperture and no longitudinal groove over dorsal side.

The meroplanktonic mollusks composed of gastropod and bivalve larvae were common in this
study. They were the third most abundant consisted of 3.66 % of the total larva zooplankton population
(Table 7).

Phylum Arthropoda

Arthropoda was very common and widely distribution in this study. They were the most abundance
of zooplankton and the second most abundance of larva zooplankton in this investigation. The major group
of arthopoda was calanoid copepod (Order Calanoida), with 7.42 – 47.63 individuals/m3 (Table 2). The
abundance of calanoid copepods was highest at 8 with 89.98 individuals/m3, followed by station 7, with
89.98 and 70.52 individuals/m3. Calonoida was one of the most numerous and diverse copepod orders,
this is small crustaceans usually between 0.2-12 mm. in length. They are neritic to oceanic, epipelagic to
abyssal depths. They are important link in marine food web, that are recognized as in discriminate or
selective suspension or particle feeders and they may be herbivorous, predatory feeders (carnivorous), or
omnivorous also saphroplages or coprophages, some copepods are switch from one feeding mode to
another according to circumstances. Arthropoda larvae were also widely distribution, found in every station.
The highest abundance was 14.70 individuals/m3 at station 8, followed by station 7 with 7.35 individuals/
m3 (Table 5).

Phylum Chaetognatha

Chaetognatha were the fourth most abundant group of zooplankton. They were very common and
widely distribution in this study. Chaetognatha are important, common active predators, with a set of long,
brown, grasping hooks on each side of the head for capturing prey. The diet of pelagic chaetognathas
includes a wide range of organisms; copepods, small crustaceans and fish larvae. They play an important
role in food chains and their biomass in the pelagic world ocean is 30% of that of copepods. Sagitta was
only chaetognathas found in this study, they consisted 7.85 % of the total zooplankton population, with
5.46 individuals/m3 (Table 4 and 6).

Phylum Echinodermata

The larvae of echinodermata found in this study were consisted of ophiopluteus and echinopluteus
larvae. They were observed to be very common and widely distribution in this study. They were the most
abundance of larva zooplankton with 82.20 % of the total zooplankton population (Table 3 and 7). They
were higher abundance at near shore than offshore station. The highest abundance of echinodermata larvae
was 225.53 individuals/m3 at station 8, followed by station 2 with 68.03 individuals/m3 (Table 5).
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Phylum Chordata.

This phylum comprised of fish larvae and a large group of gelatinous zooplankton, Urochordata
included classes Appendicularia and Thaliacea (Table 2). Urochordata were very common and widely
distribution, they were the second most abundant group of zooplankton forming 25.02 % of the total
zooplankton population, with 17.38 individuals/m3 (Table 4 and 6). Urochordata comprised of Okipleuridae,
Doliolidae and Salpidae. Appendicularians found in this study was only in Family Oikopleuridae, is planktonic
tunicates that recognized by the persistence of the notochord in the adult and the lack of a peribranchial
cavity and cloaca. Thaliaceans found in this study comprised of Family Doliolidae and Salpidae, they are
planktonic colonial tunicates and some groups are an alternation of generation between asexual (oozooids)
and sexual (blastozooids) generation. They feed by filtering suspended particles from a stream of water
through mucous area. The highest abundance of Urochordata was 49.45 individuals/m3 at station 7,  followed
by station 8 and 11 with 37.05 and 36.94 individuals /m3, respectively. Fish larvae or Ichthyoplankton are
as an important element of the aquatic food web, they were the fourth most abundant group of larva
zooplankton consisted 3.54 % of total zooplankton population with 1.52 individuals/m3 (Table 4 and 6).
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Station Taxa 2 3 4 5 6 7 8 9 10 11 
Phylum Cnidaria           
Hydromedusae  0.18  0.41 0.28 5.14 1.76 0.25 0.60  
Family Diphyidae 5.54 4.00 6.13 1.85 5.12 15.43 26.46 5.93 3.59 1.34 
Phylum Annelida           
Order Phyllodocida           
Polycheates   0.28        
Phylum Mollusca           
Family Cavoliniidae           
Cavolinia spp. 2.37 1.27 0.00 0.82 0.85 5.88 5.88 1.73   
Creseis spp. 0.40 0.55 0.56    0.59 0.25 0.20  
Phylum Arthropoda           
Order Onychopoda           
Family Podonidae           
Pseudevadne terges-
tina (Claus, 1877) 0.40     0.73 3.53    

Order Ctenopoda           
Family Sididae           
Penilia avirostris 
Dana, 1852     0.57 5.88 1.76    

Order Myodocopida           
Ostracods 6.72 17.82 7.25 4.12 9.10 8.82 22.94 7.16   
Order Calanoida           
Calanoid copepods 22.15 18.73 20.62 7.42 11.95 42.61 47.63 23.45 8.57 9.35 
Order Cyclopoida           
Family Oithonidae           
Oithona spp.  0.73 0.28 0.21  2.20  0.25   
Order 
Poecilostomatoida           

Family Sapphirinidae           
Copilia spp. 0.40 1.09 3.62 1.03 0.85 5.88 3.53 1.23 2.39 0.89 
Sapphririna spp.  0.36 0.28 0.21 0.28 1.47 0.59 0.74 0.40 1.78 
Family Corycaeidae           
Corycaeus spp.     0.28 1.47 0.59 0.25  0.45 
Order Mysidacea           
Mysids  0.91  0.41   4.12 0.74   
Order Amphipoda           
Amphipods   0.28  0.28  2.35 0.74   
Order Decapoda           
Family Luciferidae           
Lucifer sp. 0.40 0.73  1.24  1.47 2.94 0.74  0.45 
Phylum Chaetognatha           
Family Sagittidae           
Sagitta spp. 6.72 2.73 6.69 5.56 6.54 10.28 7.06 3.46 4.18 1.34 
Phylum Chordata           
Family Oikopleuridae 3.16 0.73 0.56  0.85 2.94 0.59 0.99 1.00  
Family Doliolidae  0.73 0.28 1.03 0.00 2.94 0.59 0.99 1.99 2.23 
Family Salpidae 1.58 0.73 2.79 7.01 12.23 44.08 35.87 7.65 5.58 34.72 

Total 49.84 51.29 49.62 31.32 49.18 157.22 168.78 56.55 28.5 52.55 
 

Table 2. Total abundance of zooplankton from the study area in Cambodia water
during 20-23 November 2005. (Individuals/m3)
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Table 3. Total abundance of larva zooplankton from the study area in Cambodia waters
  during 20-23 November 2005. (Individuals/m3)

Table 4. Zooplankton composition (Phylum level) from the study area in Cambodia
  waters during 20-23 November 2005. (Individuals/m3)
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Table 5. Larva zooplankton composition (Phylum level) from the study area in Cambodia
  waters during 20-23 November 2005. (Individuals/m3)

Station Taxa 2 3 4 5 6 7 8 9 10 11 Average 
ylum Annelida      2.20     0.22 
ylum Mollusca  0.91 3.07 1.24 0.57 2.20 2.94 3.95  0.89 1.58 
ylum Arthropoda 3.56 1.09 2.51 3.50 3.98 7.35 14.70 1.23 1.79 1.78 4.15 
ylum 
hinodermata 68.03 1.45 7.80 13.81 29.86 225.53 1.18 4.44 0.20 2.23 35.45 
ylum 
achiopoda 0.79    0.57 0.73     0.21 
ylum Chordata  1.45 0.56 1.24 0.28 8.08 2.94 0.49 0.20  1.52 

Total 72.38 4.91 13.93 19.78 35.27 246.10 21.76 10.12 2.19 4.90 43.13 
 

Table 6.  Zooplankton composition relative abundance (%) from the study area in
  Cambodia waters during 20-23 November 2005.

Station Taxa 2 3 4 5 6 7 8 9 10 11 Average 
Phylum Cnidaria 11.11 8.16 12.36 7.24 10.98 13.08 16.72 10.92 14.68 2.54 12.09 
Phylum Annelida   0.56        0.04 
Phylum Mollusca 5.56 3.55 1.12 2.63 1.73 3.74 3.83 3.49 0.70  3.07 
Phylum Arthropoda 60.31 78.73 65.17 46.71 47.40 44.86 53.31 62.44 39.85 24.58 51.93 
Phylum Chaetognatha 13.49 5.32 13.48 17.76 13.30 6.54 4.18 6.11 14.68 2.54 7.85 
Phylum Chordata 9.52 4.26 7.30 25.66 26.59 31.78 21.95 17.03 30.07 70.34 25.02 

 
Table 7.  Larva zooplankton composition relative abundance (%) from the study area in

  Cambodia waters during 20-23 November 2005.

Station Taxa 
2 3 4 5 6 7 8 9 10 11 Average 

ylum Annelida      0.90     0.51 
ylum Mollusca  18.52 22.01 6.25 1.61 0.90 13.51 39.03  18.17 3.66 
ylum Arthropoda 4.92 22.22 18.00 17.71 11.29 2.99 67.57 12.20 81.86 36.33 9.62 
ylum 
hinodermata 93.99 29.63 56.01 69.79 84.67 91.64 5.41 43.91 9.10 45.42 82.20 
ylum 
achiopoda 1.09    1.61 0.30     0.49 
ylum Chordata  29.63 4.00 6.25 0.81 3.28 13.51 4.88 9.10  3.54 
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Discussions

There were very few studies on in Cambodia waters, many papers concerned the zooplankton in
this area were based on the results of NAGA Expedition during 1965-1951. Although the result of this
study indicates that the Cambodia waters were observed to be very low in term of diversity (found only 8
Phylum) and abundance was lower than in the Gulf of Thailand and East Coast of Peninsular Malaysia
(Jiwaluk, 1999 a), West Coast of Sabah, Sarawak and Brunei Darussalam (Jiwaluk, 1999 b), but the
abundance of zooplankton in Cambodia waters found to be higher than in the Andaman Sea (Jitchum et al,
2006).

The composition and diversity of zooplankton in this study agrees with various researches that
copepod was the most dominants in term of abundance, composition and widely distributed of the
zooplankton population in the South China Sea especially Gulf of Thailand, Malaysia, Sarawak, Sabah
and Brunei areas (Jiwaluk, 1999 a and b; Jitchum et al, 2006; Sribyatta, 1996; Suwanrumpa, 1980, 1983
a and b)

The present results of zooplankton in the Cambodia waters did not clearly show that the differences
of environment factor could contribute to the difference in abundance, distribution and composition of the
zooplankton. They only showed that zooplankton abundance according to the depth, the coastal shallow
areas tending to be higher density of zooplankton.

The distribution pattern of several zooplanktons showed no distinct distribution pattern. They were
common and widely distributed, this group included Phylum Cnidaria, Mollusca (both planktonic mollusca
and meroplanktonic mollusca), Arthopoda, Chaetognatha and Chordata (fish larvae and Urochordata).
The other group, mero-planktonic Echinodermata showed coastal pattern, they were also widely distributed
but high number in coastal shallow stations. Final group, found in a few station e.g. planktonic polychaetes
in Order Phyllodocida found only in station 4 and polychaete larvae only in station 7, Brachiopod larva
found only in coastal shallow areas (station 2, 6 and 7).
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A REPORT OF PRELIMINARY STUDY ON DISTRIBUTION OF
DINOFLAGELLATE CYSTS IN THE CAMBODIAN WATER

Thaithaworn Lirdwitayaprasit1, Dusit Srivilai2

Department of Marine Science, Faculty of Science, Chulalongkorn University, Phyathai RD.,
Patumwan, Bangkok 10330, Thailand

The preliminary study on dinoflagellate cyst distribution was conducted in Cambodian water during
the period of November 18-26, 2005. The surface sediment samples of 11 sampling stations were collected
by gravity corer. All samples were prepared for cyst identification by the method of Matsuoka and Fukuyo
(2000). A total of 13 species of dinoflagellates cysts were found in this preliminary study. As showed in
table.1 and 2, cyst density was quite low at all stations and no any cysts were found at stations 3-4 and 10-
11.
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