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Abstract 

A study that has done was to compile a baseline data on density and distributions pattern 
of razor clam at Asajaya Laut and along the Kuching bay. This study was completed 
within four months (September, October, November and December) in Asajaya Laut and 
at other selected beaches of Buntal, Muara Tebas, Teluk Delima and Bako along Kuching 
Bay on December 2005. This study showed that the distribution patterns of razor clam at 
Asajaya Laut were distribute from the low tide level to the high tide level and the density 
of razor clam increased from the low tide area to the high tide area. Moreover, the razor 
clam size distribution study at Asajaya Laut showed that the size increased from the high 
tide area to low tide area. Beside that, sampling along Kuching bay showed razor clam 
was abundant at the Asajaya Laut and the most dominant species was Ambal Biasa, while 
Ambal Riong was dominant at Buntal and Ambal Jernang has low density at all sites. The 
experiments on razor clam burrowing behaviour done in-situ and in laboratory and the 
fastest record were 2 minute for both tests. The deepest depth recorded was 9.9 cm for in­
situ test and 7.5 cm for the laboratory test. 

Key words: Ambal Biasa, Ambal Jernang, Ambal Riong, distribution pattern and density 

Abstrak 

Kajian yang dijalankan adalah untuk mengumpul data asas tentang kepadatan dan corak 
taburan spesis ambal di Asajaya Laut dan di sepanjang Teluk Kuching. Kajian ini telah 
diselesaikan dalam empat bulan (September, Oktober, November dan Disember) di 
Asajaya Laut dan di pantai terpilih yang lain iaitu Buntal, Muara Tebas, Teluk Delima 
dan Bako sepanjang Teluk Kuching pada Disember 2005. Kajian ini, menunjukan corak 
taburan spesis ambal di Asajaya Laut bertaburan· dari kawasan air surut hingga ke 
kawasan air pasang dan kepadatannya adalah meningkat dari kawasan air surut ke 
kawasan air pasang. Kajian tentang taburan saiz spesis ambal di Asajaya Laut pula 
menunjukan saiznya akan meningkat dari kawasan air pasang ke air surut. Selain itu, 
persampelan di sepanjang Teluk Kuching menunjukan spesis ambal mempunyai 
kelimpahan yang tinggi di Asajaya Laut dan spesis yang paling dominan adalah Ambal 
Biasa manakala Ambal Riong dominan di Buntal and Ambal Jernang mempunyai 
kepadatan yang rendah untuk semua kawasan. Ujian tingkah laku pengorekan spesis 
ambal dijalankan secara in-situ dan di makmal dan catatan paling pantas adalah 2 minit 
bagi kedua-dua ujian. Kedalaman yang dicatat adalah 9.9 cm untuk ujian in-situ dan 7.5 
cm untuk ujian makrnal. 

Kata kunci: Ambal Biasa, Ambal Jernang, Ambal Riong, corak taburan dan kepadatan 



1.01i'iTRODUCTION 

Ambal is a popular common name fo r razor clam in Sarawak. Dctinilion of razor clam by 

Encyclopaedia Bri tann ica is any spec ies of marine biva lve molluscs of the famil y 

Solenidae. Accord ing to Fitch (c ited in Lassuy and Simon (1989)) it is call ed razor clam 

because of it elongated shells. thin , Oat and smooth. covered with a heavy, glossy and 

yellowish periostracum (Loh. 200S). There are many species of family Solenidae 

d istributed around the world. In the west coast of America, species found are Siliqua spp., 

while in Scot land it is of Ensis sp. and in Iiong Kong two common genera are found 

,5fJlen and Emis. Solen and Ensis are d ifferent in their shape and distributions. Solen has 

straight shells while Em;,.. has curve shells and more temperate in distribution (Hill and 

Phi ll ips. 1981). In Sarawak. Pang (1992) reponed that there are three differen t spec ies of 

amba! be ing co llected. 'amba! biasa·. 'amba! dong 'and '31nbal jemang', Then, in 1993 

Pang aga in has identified which is according 10 Gray (1842) all these species of ambal 

are same as a Solen brevis, 

One of the sedentary organisms at sandy beaches and the mud nat habitat is razor clam 

(Lassuyand Simons, 1989) that thri ve in the intenidal zone and are found abundant ly in 

the Kuching and Samarahan districts (Pang. 1993). Intert idal zone is an area of shoreline 

between low and high tide (Revan e/ (I/.. 1993) "here it;s submerged by high tide twice a 

da) and exposed to air at 10\\ tide. MoUes (2002) described the intenidal zone into three 

(,·Iassificat ions. the sandy beach. rocky shore lind mud nals. Sandy beaches provide an 

unstable, abrasive and nutrient poor substrate (Mackenzie el al .. 200 I), The organ isms in 



this area adapt by burrowing a few centimet res beneath the surface. H~ inhabiting the 

sand. they are ab le to find a stab le environment to avo id the extreme condition. 

Razor clams li ve (is filter feeders that feed on the freshly deposited a lluvial mud and sand 

for micronutrients (Loh. 2005). Accord ing to Boaden and Seed ( 1985). fi lter feeder is 

organi sms that obtain their feed on sedentary form s and food feeding was contro ll ed by 

siphons that tilter out food particles from the water column (Odum. J 975). The 

morpho logy o f the siphons varies depend ing on the depth in sed iment o f the ir habitat. For 

example, the s iphons o f Mya spp. are long. fused and ex tensib le because they li ve at the 

certa in depth in mud. However. fo r some clams like razor clam in Sarawak. that li ve near 

the surface have a short siphons and the shell is usually fai rly thick (Pang. 1992). 

The burrowing organisms are also known as bioturbating spec ies because they inhabit 

burrowed sediment and produce openings on the sediment surface (Parry el al., 2002). 

Razor dam is one of the bioturbating species that burrow itse lf into the sediment. 

Burrow ing or verti cal migrations behaviour was influenced by nutrient enrichment and 

predation. Predations are important in structu ring marine soft sedimelll benthic 

communi ties. however the nutrient enrichmen t in marine benthic system is 110 1 we ll 

understood (Posey el al.. 1995). Some bivalves have a substant ia l capac ily for anaerobic 

respiration in order to survive temporary bu rial and it also serve as sedimen t stab ilizer 

under the surface. 
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The standard method for collecting infonnation on burrowing macrofauna in the field is 

by the d irect observa ti ons and counting by the d ivers (Parr) el al.. 2002). However, these 

methods are lim ited for lhe certain level of water leve l. depth and timefrdme. The 

technology development of underwater camera established the remotely operationa l 

vch ic les (ROYs). In providing non-destructive sampling with greater controlled of 

observation. Instead. a traditional method was lIsed by loca l people in Sarawak for 

co ll ecting the razor clams. These people are known as a 'pengambal' and they use wood 

Slick know as 'penugaJ' to find the razor clam burrow tube. After detecting a burrow, 

' Iidi' stick smeared with mixture paste of ash, sa lt and limestone powder made from 

burnt seashells Wang, 1992) \\ ill be inserted inside each burrow to force out razor clam 

upward . 

Shellfi sh cuhures had started from 2000 S .c. in Eastern civ ili zat ions ( Iverson, 1968) and 

around 400 and 100 s.c. in Greek and Roman civil izations (Mi lne. 1972). Bardaeh el al. 

(1972) mentioned that calm culture predates oyster cu lture in Japan and Japanese 

li teralures during eighth century were referred as guide lines to calm culture nowadays 

(Oou rne. 198 1). In the Un ited States calm popUlations support s ignificant commercial 

fi sheries where fourteen species of clams are harvested in 18 states (Dressel and 

FitzGibbon, 1978). Bel\\een 1966 and 1975, clam fi sheries In United Stales ,,·erc 

dom inanted by four species (R itch ie. 1977): the hard clam (Mercel/aria mercenaria). the 

surf clam (Spa:w/a solidissima). the soft-shell clam (MY(I arel1oria). and the ocean 

quahog (ArC:lica islandica). lIowever, along the Pacific Coast has a limited productions 
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due to lack of suitable habitat (Glude. 1974) and other limit ing factors such as pollutio ns. 

dredging and rec reational demands. 

Ambal or razor clam is consumed by local peop le in Sarawak and has a potential for 

aquacult ure act ivity. Therefore it is important to study the charac teri stics, hab itat and 

eco logy of razor clam in order to estab li sh clam cu lture. This study \\as des igned to 

gather preliminary data about the d istribution of razor clams in Kuching Bay. In addit ion. 

a preliminary stud y o n burrowing behav io ur of razor clam is also carried out to 

understand more about the razor clam behaviour. Objec tives o f thi s study are: 

I. to determine the monthl y distributions o f razor clam in Asajaya Laut. 

II. to compare the distribution of razor clam along Kuching Bay In five 

different sites. 

Il l. to ob tain initial information about burrowing behaviour o f razor clam. 
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Pu,a. Kl1idma, Maldumat AkadellliJr. 
UNrVER ... 1' •• "LAV"n, S'\R ''''." 

2.0 LITERATURE REVIEW 

The ha hitat of bivah'e 

Coastal area is an important habitat to many organisms of li sh and she llfi sh at the 

nearshore ecosystem. It also supported the natural resources for human. such as 

recreational, touri sms and the com mercia l fi shing. This area call be di vided into two 

zones: marit ime zone and the intertidal zone. According to Raven c/ al. (1993), intertidal 

zone is an arca of shorel ine between the low and high tide area or from the seaward of 

coasta l landfonn to mean low waler level (Howes and Goehringer. 1996). II is also 

known as a tidal fla t and can be class ified to study it consist of three different classes: 

sandy beach, mud nat and rocky shore (Molles. 2002). A sandy beach, it has harsh 

condi tions which is the substrate is unstable and abrasive and also have low nutrient 

(Mackenzie er 01.. 200 I) contents. The second classification is a muddy shore; it has 

support high organic material that can accumulate by bacteria to more fine part icles and 

contain more wuter and the last class ification is a rocky shore which the coastal area with 

the rocky substrate and hard cond itions. 

Accordi ng to Encyclopedia Bri tannica tida l Il at is define as "level muddy surface 

bordering an estuary. alternately submerged and exposed to thc air by changing tida l 

Icve ls", This definiti on shows that intertidal zone is a stressful zone and has ex posed to 

the extremely cond itions. The phenomenon of twice tidal a day was contribute to the 

extremely changes of conditions in the intert idal zone. from the extreme conduion to 

other extreme condition . At the low tide water leve l it was exposed to the environment 

for instance high intensity of sun light and the air. 
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On the other hand. iruertida l zone was covered by wave and also exposed 10 the higher 

cu rrents when the high tides (Howes and Goehringer. 1996). However. the present or 

light and oxygen by exposed of environment and transported of nutrient by water current 

to the intert idal zone make it is a high production area and support a diversit y of 

organrsms. Intertida l area is the sloping area. according to Howes and Goehringer 

(1996). there was on ly coloni zed by infaunal and cpibentic animals because of the 

overlying water column rctreats at high tidc. The animal inhibit that zone like bivalve 

\\as adapt by burrow beneath surface in role to avoid the ex tremely changes of conditions 

by tidal phenomenon. and a lso to avo id rrom the predation. Their burro\ving behaviour is 

support by the well development of foot for example is ralor elam species. When the 

high tide it will emerge to the seafloor surface to feed on plankton and dctritus. 

Moreover. the organisms also adapt well with the wide variations rn light intensity. 

el1anges in temperature and intense wavc action and the reducing of sa linity and low 

availability oxygen in the interstitial water when wnter ci rculations is weak (Molles. 

2002). In additional. s izes of part icle of the shore also con tribute in the lonat ion of 

intertida l orgunisms. The study of the distribution pattern with in sandy beach and mud 

flat at intertidal area by John and Lawson (1991) in West Africa and by Santelices ( 1991 ) 

in Chile showed that bivalve was dominant low tide zone (Raffae lli e l (1/.. 1(96) . 
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The bi\'al\'e 

Bivalve is a member of phylum molluscs which is inhab it in the shallo\ ... \,ater area at the 

intertidal zone. Ridzwan ( 1993) has stated in his book. that a part of Sunda shel f with 600 

meter depth was su itable for molluscs because of (he high production of phytoplankton 

and organic matters. Molluscs arc she llfi sh and it was complex define by the biological 

definition but the important character of mol luscs is. all 1110lluscs have shell and because 

of thi s characteristic it do not have bone in the nesh (Dore , 1991). About 20.000 bivalve 

species are common benthic animal in the sea and fresh water area. The bivalve classes 

are constituted species of clams. oysters and mussels (Barnes i!1 al.. 1993). 

The general characteristics of class Bivalve are wit h a pair of shell valves and the she ll 

was lateral and articu late along the dorsal mid line. It shell can open and close by the 

adductor muscles which possess of catc h~fiber mechanism. Bivalve that lives at the tidal 

area will close it shell to prevent from dehydration with the low tide leve l. II body \\as 

nattened latera lly located dorsally within the shell and the large n1£lI1tle cavity is occupied 

at the latera l and ventral of the body (Ridzwan. 1993). 

Other imponance parts of bivalve are s iphons: s iphon was play ing a role like a mouth to 

the bivalve which it used to feeding. Naturally bivalve is a filter feeders and feed on the 

plankton. so siphon are use to inhale and tilter the food. Beside that. the Siphon and the 

foot is also play apart on the burrowing behaviour of bivalve. 
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Ihe study by Pechenik (2000) stated that the other major bival ve charac teri stics are: 

1. 	 a hinged shell , which two va lves \\as joincd together by a springy ligaments: 

2. 	 latera l compression o f the body and root: 

3. 	 Jilek or cephali zation (virtual absent or the head and associated sensorv 

structures): 

4. 	 a spacious mantle cavity: 

5. 	 a sedentary lifestyle: and 

6. 	 the absence of a radula complex. 

8 




Classi fications 

Kingdom: Animalia 

Phylum: Molluscs 

Class: Bivalvia 

Subclass: Heterodom3 Neumeyer. 1884 

Orde r: Veneroida Solenoidea Lamarck. 1809 

Superfami ly: Solenaceae Lamarck. 1809 

Family: Solenidac Lamarck. 1809 

Genus: Solen Linnaeus. 1758 

Family: Solecurtidae Blainville. 1824 

Razor cla m 

As stated before. clams are biva lve fi lter feed ing molluscs. Compare to others bivalve. 

clams was less ac tive and adapt to burrow in the substrate with some have hard shell and 

others have a thin shell . The clam spec ies is occupying of hardshe ll clam or quahog, sur f 

clam, softshell clam. butler clam, razor clam and many other species "jth the potential 

value in the aquaculture and fi sheries economic development. All clam species has a 

more or less oval shape of shell but an exception is the razor clam, which has an elongate 

she ll (Encyclopedia Wikimedia). 
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.\ccording to Dore (1991). there are about 160 species of clam "orld wide and 28 of 

Ihem have a commercial potential in fisheries. About 5.S tonne of razor clams (Solen 

spp.) was landed in Sabah the fi sherit:s markel. as repol1ed in the Sabah Fisheries Annual 

Report 1983 (R idzwan. I 993). 

The species under the genus Ensis will found with a green-yellow 10 brown external 

colour. The d istributions are from the South of Norway to the North Africa and 

Medi terranean and also occurred widely around the coasts of Scotland (Tuc k el al.. 

1999). Like. Ensis direfl/s whi ch it can found from Canadian Maritimes 10 the Carol inas 

known as an At lantic razor clam or Atlantic jackknife clam (American Fisheries Society). 

It has a sharp edge on the white shell and brownish covering and also. As Hill ( 1981 ) 

mentioned, genera of En.'ds also can found in Hong Kong . 

Solell gen us is a yellowish in shell co lour and with light brown pcriostracum. Solen spp. 

has wide distribution in the world and high diversity of species. So/en vagina, ,S'o/en 

SlricfllS Gould and Solen reglliaris Dunker is the some spec ies that li sted in of genus 

Solen. The species of Solen slriC1US was found in Sabah (Ridzwan. 1993) and in the 

slUd y of ra7.0r clam Solen sp. by Nantana ( 1992) found in Mae Klong estuary at Thailand 

bay is a Sulen regillaris. 

Another common spec ies of razor clam arc called Pacific razor clam or known as Siliqua 

palll/a. The one of it characteristic are covered with a greenish or dark brown layer and 

\\ ilh white under lay ing she ll. On the other hand. th is razor clam has s li ght ly di lTerent in 
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the shell shape. which the shell more like softshell clam in shape (Dare. 1991). 

According to Lassuy and Simons (1989) il was primarily found at the beach in the Pacific 

Northwest Region (Loh, 2005). 

Burrowing bcha"ioul" 

Burrowing or also known as a vertica l migrations movement is an im portance raZOr clam 

natural behaviou r. As a bivalve. burrowi ng behaviour was in nuence by the adductor 

musc les which is when the adductor museles was relax the shell va lves gape slightly and 

the water drawn into and th rough the cavity mantel. Then, bivalve was laterally 

compressed its foot to burrow into the sediment. In the experiment by Dales ef 01. (198 1) 

on the foot action of the bivalve burrowing behaviour. showed that the muscular st rip 

wi ll expand ou t and by it pu lsation to be th rust in to sand. This is also similarly occurred 

on the razo r clam species likc Em·is. 

A<.'cording to Barnes (1950). the adductor muscles help va lve to open and close rap idly in 

every s ix hour (Dales ef al.. 1981). This reaction was occurred because of the fibre 

product ions ac ti on or the phasi contractions, which is during th at process valve tightl y 

closed and each adductor was producing prolonged contraction of tonus. 

Burrow into thc sediment is importance for a surviva l rate and protection from the 

predator of razor calm species. It is because, as have stated before the spec ies of clams 

arc passive swimmer than others bivalve and most of calms are sedentary organi sms. 

Accord ing to Robinson and Richardson (1998). the study al the Bay of Ireland o f survival 

11 




rate and burrowing ability of Ensis orClialUs \Vas most consumed by the predator crabs 

(Corcilllis moenas. Lio('urcinlls depllralor and PogorllS bernharc!us). 

The in·silll observation study of the So/ecllrllJs slrigilalll.\· species by Brom lcy and 

Asgaard (1990). that bivalve need about 10 to 15 second to penetrate in to sed iment and to 

drawn inio vert ical posit ion. Beside that. ils lake was about 30 10 60 second 10 di sappear 

into sediment from view. This bivalve spec ies can burrow deepl y around 50 meter depth. 

But. not all bivalve can burrow as fast as So/co/rills sirigi/alus species. For instance. in 

the il1·silu observation of the Ensis arcuailis was disp layed a slow init iat ion of escape· 

digging and some of specimen was failed to begin burrov .. ing. In that experiment. its 

takes about 8 minute remained stationary on the sediment to reburrow after collected and 

abou t 14 minule to completely burrow (Robinson and Richardson. 1998). 

Burrowing behavio ur of bivalve can be di vided into live phase to complete the di gg ing 

cycle where large individual will perform the eycle in 10 second rh yth m whi le the young 

one arc more rapidly (Bromley and Asgaard. 1990): 

1. 	 siphon was opened and water drawn into posterior mantel cavit), (posterior mantel 

and siphon were expanded and posterior mantel become elongated) 

2. 	 siphon \\as closed and the foot was extended as knife blade in ro le to dig the 

sediment. 
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3. 	 muscular posterior manlel force a jet of water out (the hydrostatic pressure or 

posterior mantel will force the posterior part o f the shell agai nst the burrow \\ ails 

to produce a pO\:\icrful penetration anchor). 

4. 	 fool whips out along the water jet into sediment . 

5. 	 posterior adductor muscles wi ll COl1lract and release the penetration anchor and 

the pedal retractor muscles dra\\11 the she ll (the watery sand flow back fast the 

now narrow shell and shell muscles then relax again to fe-establi sh). 
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3.0 :I1 ATE RI ALS AND METHODS 

3.1 Study s ite and sources of razor clam 

Razor clams were sampled during spnng tides from five intertidal zone areas along 

Kuching Bay i.c.; Asajaya Lau t, Muara Tebas. Buntal, Te luk Delima and Bako (Figure 

I). These siles were chosen because they are known to be the production site of razor 

dum and accord ing to Pang (1992). Asajaya LaUl and Muara Tebas were the 1\""0 major 

sites to collect razor clam during the collecting season. 

Monthly di stribution of razor clam was carri ed Oll t on ly al Asajaya Lam from September 

2005 to December 2005. The sampling dates were: 19 eptember 2005. 8 October 2005. 

17 November 2005 and 5 December 2005. 

For other stud y sites (Muara Tebas, Buntal , Teluk Delima and Bnko) the razor clam 

distributions was determined only once within fou r days in December 2005. The 

sampling dates were: 

• 3 December 2005 - RUnial 

• 4 December 2005 - Muara Tcbas 

• 6 December 2005 - Teluk Delima 

• 18 December 2005 - Bako. 
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3.2 Razor C lam Sampling Methods 

3.2. 1 Fie ld Methods 

3.2. 1. 1 Sampling of ra70r clam 

Sampling was done during the 10\\ tide of spring tides from September until December 

2005 by hiring a few local people who we re expert in catching razor clam . The collectors 

used the traditional method as men ti oned before to catch razor clam within the 0.25 x 

0.25 meter square quad rates along each line transect. The line transect fo r all sampling of 

monthl y di stributions in Asajaya Laut staned from the high tide to low tide area and the 

same method was also used lo r the d istributions of razor clam along Kuching Bay. 

3.2. 1.2 Sampling of sediment 

Sediment lise for observati ons the burrowi ng behaviour of razor clams was taken from 

the inl enidal mud fiat of razor clam habitat at three different areas; the mean low water 

neap. mid tide leve l and mean high water neap. The sample of sediment was taken about 

50 em deep from the surface for each different area. 
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3.2.1.3 The distribution and density afrazor chun 

The distribution pattern of razor clam within intertidal region along Kuching were 

measured using the line transect method. The number of razor clams caught in each 

quadrate of transect was recorded and the density of razor clam in the quadrate was 

determined. Total individual caught at each site was measured and the comparison was 

done on the different sites along Kuching Bay in order to find the distributions of razor 

clam. During the sampling process, three line transects were done. The di stance between 

line transects was more then 30 m and then it went down to low tide area from high tide 

area (figure 2). for each line transect the distance between two quadrate was 50 III and 

the first quadrate were marked as Ql at the high tide area and continued until last the 

edge (low tide area) orthe beach. 

TI >30m T2 >30m T3 

..<;(,--. ,--,--= :-=..7:).. ..... ~~-::==:::-.;»..ligh tide area (Qn) ­

lid tide area 

(Q2) 

50 .¢ 
low tide area (Q I) 

Figure 2. The layout afline transect s at sampling s ites 
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3.2.2 Laboratory Methods 

3.2.2. 1 Measurement o r the razor clam 

The measurement of razor clam sizes or she ll length. shel l width and total wet weight 

were do ne in the laboratory alier the field trip. The shell length and shell width \\'as 

measured using digita l ca ll iper (model Mi tutoyo CO·6"9). whi le the measurement o r 

tota l wet we ight was taken using the di gi tal ba lance (model Ohaus CT 200-5). 

3.2.2.2 Observat ion of burro\\ ing behaviour or razor clam 

I. 	 The three tanks \\·ere used and labe lled as A, [3 and C. 

2. 	 Each tank was mixed and stir with seawater and len to settle. 

3. 	 Ra:wr clams were tagged with the fishing line. This was to estimate the depth 

o r razor clam burrow ing ability. 

4. 	 Afte r that three razor clams wi th the same size were placed in every tank. 

5. 	 Recorded the time whcn razor clam started to movc their foot to dig into 

sed iment and then recorded the time \\ hen it fu ll y bu rrows into sediment 

6. 	 Finally. observed the burrowing of razor clam a fier 20 hour. marked and 

measured the fi shi ng tine. (At in-sitll observation the same method \\3S used. 

but marked and measured the fishing line was ailer 10 minute) . 

7. 	 The slep (3) 10 (5) were repeated with the other size of razor clam. 
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3.3 Water Quality Assessment 

3.3. 1 111-.fOilll Physico-chemical parameters 

The physico-chemical parameters such as sa linity. temperature. pI-! and disso lved oxygen 

were measured il1 -S;I II. Sa linity was taken by us ing the refrac tometer (mode l Atago S-28) 

and Hanna instrument (mode l Hanna HI 9835). Disso lved oxygen (DO) and temperature 

\\ere taken using Cyberscan meter (model DO 300/3 10) and pH meter was used for pH 

reading. 

3.3.2 Laboratory Ana lysis 

3.3.2. 1 Biochemical Oxygen Demand (BODs) 

Three rep licates of 300 ml water sample we re taken for each month at the sampl ing s ite. 

The samples were wra pped with al umi ni um foi l and stored in a cooler box at 25°C of 

temperature. The in it ial DO value was measured ;11-sil ll. After fi ve days. the final DO 

read ing of each repl icate was measured using the same model of Cyberscan: 

The formula used 10 calculate the BOD~ : 

BOD; ~ DO, DO; 

P 
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Where: 

DOl = initi a l DO (mg/I) 

005= DO va lue after five days or final DO (mg/I) 

P = Volume of water sample 

3.3.2.2 Total Suspended Solid (TSS) 

The glass fibre filler paper (GF/C) \\ as soak in d istilled water and dry in oven at I 03~ 1 05 

°C overnight. Each fi lte r paper \\·as raped in a lumi nium foil ind ividua ll y and labelled. 

Then. the weights of each raped filter paper were recorded . After that. the overnight dry 

filler paper was used to filter of a \\ell~mixed water samp le. Dry the filter paper overnight 

and recorded the final read ing \\eight. 

The formu la that using to c.: alculatc TSS: 

TSS ~ (A J3)x 1000 

C 


Where: 


A = final weight offiltcr 


B = in it ia l we ight ofti her 


C = volume ofwatcr filtered 
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3.3.2.3 Ch lorophy ll a 

Two hundred fifty milliliters of "cll·rnixed water sample was !ilter using the glass fibre 

fil ter paper (GF/C) and it was dry in the silica ge l desiccators prior to the grind ing 

process. The filler paper \,as grinded with pestle and mortar wi th 5 ml of 90% aqueous 

acetone. The grinded filter paper was transferred in to a cent rifuge tube and make up the 

vo lume to 10 ml by adding of 90% aqueous acetone: wrapped with aluminium foil and 

placed in a refrigerator (model Nuve NF 6 15) for about 18 hours. Then. the samples were 

cen trifuged for 10 minutes under 3,000 rpm. The supCm,lIanl was used fo r determ ination 

of optical density in a spectrophotometer (model Sceoman BP 106) at the different 

wavelength: 664, 647 and 630 nm. Blank used \\as 90% aqueous acetone . The fannula 

used to get individual chlorophyll contents are: 

Chlorophyll a (C) ~ E"... - Eo.., - E"o 

The calculat ions ofch larophyll a: 

Chlorophyll a = 	 C x v 

V x I 


Where: 

C ~ Chlorophyll a 

v = vo lume of90% aqueous acetone (m!) used 

v = volume of water (I) filtered for the extraction of the chlorophyll 

I = path lengt h (cm) of the cuvette used inlhe spectrophotometer 
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~.O RESULTS 

4. 1 Physico-chemical Parameter 

4. 1. 1 In Asajaya LallI 

In Ihis study. the highest temperature was recorded in September (37.50 ± 2.50 °C). The 

lowest temperature value was recorded in November (29.43 ± 0.31 0c). The highest 

salinity reading in Asajaya Laut was in ovcmber with 28.67 ± 0.58 PSU and the lowest 

"as in September wi th 26.67 ± 0.58 PSU. The highest and the lowest dissolved oxygen 

conten t we re 4.37 ± 0.09 mgll in November and 6.58 ± 0.29 mg/l in September. The 

highest pH reading was 7.87 ± 0.04 in September. McaO\\hile . the lowest reading was 

7.43 ± 0.06 in December. 

The value of chlorophyll-a. biochemical oxygen demand (BODs) and total suspended 

solid (TSS) is show in Table 2. The result showed Ihat, the ch lorophyll-a conlenl in 

September was higher than other months wi lh 0.024 mg/I and lower in November \\ il h 

0.00028 lng/I. The highest BOD:; value \\as 2.0 1 ± 0.266 lng/I in September while Ihe 

lowest was 1.18 ± 0.20 mg/I in December. The highesl TSS level in Asajaya Laul \\as in 

December 363 ± 30 mgtl and lowest value was 193 ± 44 mg/I in November. 
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4.1.2 In Kuching. Bay 

The physico·chemical of water parameters of Kuching bay in December 2005 for five 

stud y sites are shown in Table 3. Among all sites. the highest temperature was recoded in 

Muara Tebas with 35.10 ± 0.15 °C and the lowest value was at Tcluk Delima with 30.20 

± 0.20 \Je. The salinity of fOUf sites along Kur.:hing bay has a same value of 30 PSU 

e.xcepl Asajaya Lalit (28 ± I PS U). The highest disso lved oxygen content was 8.15 ± 0.02 

mg/I at Buntal and the lo\\est was 5.36 ± 0.24 mgll at Te lu k Delima. The highest pH 

level among the sampling s ites was at 7.70 ± 0.20 in Teluk Delima and the lowest leve l at 

6.40 ± 0. 11 in Muara Tebas. 

The values of the chlorophyll·a , BODs and TSS of Kuching Bay in Dec 2005 arc shown 

in Table 4. The chlorophyll·a content at Muara Tebas was highest with 0.042 Ilgl1 and the 

lowest was at Teluk Del ima wilh 0.00028 ~gli. The highest BODs value was 1.69 ± 0.31 

I11g/1 at Buntal wbile the lowest was 0.79 ± 0.2 1 mg/I at Bako. The highest TSS level 

along the Kuching Bay was at Bako 514 ± 26 mg/I and lowest level was 77 ± 12 mg/I at 

Muara Tebas. 
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Table I. Ih~ ill-sil/l phys iL'o-cllcmical p.u<llllctcrS of Asajaya Laul in Scp. Oct. Nov and Dec 2005 

Temperature Salinity Dissolvt~d OxygenDale pH(0C) (I'SlI) (mg/l) 

19109/2005 37.50 ± 2.50 26.67 ± 0.5S 6.58 ± 0.29 7.87 ± 0.04 

08/10/2005 30.80 ± 0.53 29.67 ± 0.58 5.21 ± 0.05 7.64 ± 0. 12 

1711 1/2005 29.43 ± 0.31 28.67 ± 0.58 4.37 ± 0.Q9 7.45 ± 0.05 

05112/2005 30.60 ± 1.3 1 28.00 ± 1.00 5.46 ± 0.27 7.43 ± 0.O6 

Table 2. The laboratory anal ysis or Asajaya Lalit water sam ple 

Chloro phyll-a BOD, TSS
Dale 

(mg/I) (mg/l) (mg/I) 

1910912005 0.024 2.0 I ± 0.27 236 ± 32 

08/ 10/2 005 0.022 1.22 ± 0.09 214 ± 35 

17/ 11 /2005 0.00028 I.78 ± 0.42 193 ± 44 

05112 /2005 0.0006 1.1 8 ± 0.20 363 ± 30 
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T :'lblc J. Th..: ill-xilll physico-<:IH.:mical along Kuching Bay (l:hmlal. Muanl ·I\:bas. Asajaya Lall I. Teluk Delima alld Bako) 

Tempcrallirc Salini ty Disso lved Oxygen 
Site l)ntc pll(0C) (PSU) (mgll) 

Bunta l 03112/2005 34.63 ± 0.12 30 ± 0.0 8.15 ± 0.02 6.97 ± 0.02 

Muara Tcbas 04/ 12/2005 35 .IO±O.15 30 ± 0.0 5.50 ± 0.42 6.40 ± 0.11 

As:0aya Laul 05112/2005 30.60 ± 1.3 1 28 ± 1.0 5.46 ± 0.27 7.43 ± 0.06 

Tduk De lima 06112/2005 30.20 ± 0.20 30 ± 0.0 5.36 ± 0.24 7.70 ± 0.20 

Bako 1811 2/2005 3050 ± 1.61 30 ± 0.0 6.46 ± 0. 2 1 7.26 ± 0.02 

Tahle 4. The laboratory analysis of Kllching Bay water sample 

C hlorophyll -a BOD; TSS
Sit e Date 

(mg/l) (m g/l) (mgll ) 

Buntal 03iJ 2/2 005 0.00036 1.69 ± 0.3 1 262 ± 32 

Muara Teb<ls 0411 212005 0.042 1.09 ± 0. 15 77 ± 12 

AS"~ilY<l LU lil 05/ 12/2005 0.0006 1.8 1± 0.20 363 ± 30 

Tcluk Delima 06!i 2/2005 o.ooon 0.99 ± 0. 15 304 ± 69 

Bako 18112/2005 0.00052 O.79 ± 0.2 1 5 14 ± 26 
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4.2 Razor clam species 

There were three spec ies of razor clam found in thi s study and locally known as 

Ambal Biasa. Ambal Jernang and Ambal Riong. Thesc three species \\'ere classified 

under So/en genus and their scientific names are: 

1. Ambal Biasa - So/en corneLis (temporary) 

II. Ambal Jernang - So/en v(lgino (temporary) 

] 11 , Ambal Riong -So/ell s(//'{III'ake",,·i.,· Cose l. 2002 (comfirm) 

The distribution of razor clams in sampling site (a long Kuching Bay) was different 

between these species. 

4.3 Monthly Distribution of Razor Clam in Asajaya Laut 

4.3. 1 Density and di stribution pattern within the intenida l area at Asajaya Laut 

During the four months or study period (Sep to Dec 2005) in Asajaya Laut. there was two 

razor clam species found: Ambal Biasa and Ambal Jernang. The number of individual of 

Amba l Biasa was more abundantl y than Ambal Jemang: 1.575 individual for Ambal 

Biasa and only 15 individua l of Ambal Jemang. 
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For Ambal 8iasa the highest number of individual found was in October with the total 

number for three transects at 606 individ ual. The 10\\ cst number \\-as 212 individua l on 

September but on September there was on ly one transect donc. The total for other twO 

months were almost same with 392 indiv idua l in Novem ber and 365 individual in 

Dccember was found (Figure 3). 
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Figure 3. Nu mber o f Amba l Biasa in fou r months (T I. T2 and T3 are referring to the li ne 
transect numbers) 

The number of individual of Am bal Jernang in Asajaya LaLlt was shown in the Figure 4. 

The hi ghest number of ind ividual was in September wi th 7 individuals found. In 

September and October. none of Ambal Jemang was found in Asajaya Laut and for the 

other two month the number of individual found was 5 individuals in November and 3 

ind iv iduals in December. 
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Figure 4. Number or Ambal Jernang in four months (T I. T2 and T3 are referring to the 
line transect numbers) 

Comparison of razor clam individual between these both species in Asajaya LaUl sho\ved 

that the density of Ambal Jemang was much lower than Ambal Biasa. 

4.3 .2 Fi rst sampling ( 19 September 2005) 

On 19 September 2005. the first sampli ng to monilor the monthly di stribution o f razor 

clam was done at the Asajaya Laut. One line transect approx.imately 1000 In along the 

intert idal area from low tide area to high tide aren wns perfo rmed. There were 19 

quadrates within the transect line and the d istance between quadrates was 50 m. Each 

quadrate \\-35 mark with quadrate I (0 I) for the first quadrate. quadrate 2 (Q2) for the 

second quadrate and continued until the last quadrate wi th Q19. Howeve r. the distance 

bel\\·een 02 and Q3 was 150 m because o f the water level rose very quickly and flooded 

the area. 

28 




Figure 5 showed the distributions pattem of razor clam in first sampling in September 

2005. The highest density was at the 500 m from starting point (10\\ tide) with 28 

individual/6.25 m2
. No individual was collected at 200 m quadrate because the water 

alread y nooded the area. This sampling was lo\\-est total of razor clam individual found 

between all sampling times (2 19 individual) because on ly one transect was done during 

th is samp li ng. Consequen tly. the tota l number of razor clam in thi s sampling cannot be 

comparl.-d to others s<.lmp ling time. 
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Figu re 5. Density of razor clam (individuaIl6.25 m2
) along 1000 m from low tide to high 

tide area 

During the first sampling. the distributions pattern of razor clam \\ ithin intertidal zone 

cannot be determined because only onc line transect \\as done and only at the low tide 

area (0 to 1000 m). There was no data on distribution ofmzor clam at high tide area. 
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4.3.3 Second sampling (8 October 2005) 

On 8 October 2005. the seco nd sampling of ra.wr clam was done at Asajaya Laut. In this 

samplin g. three line transects was successfull y done "ith 48 quadrates for Transect 1, 40 

quadrates for Transect 2 and 41 quadrate for Transect 3. The starting point for each 

transect was at the low lide area and lip to high tide area (Figure 6). The total number of 

individual caught in October is the highest between all sampling limes (606 individual). 

AI Transect I, the highest density was recorded al the 2300 III quadrate which is at the 

high tide area with 12 individua1l6.25 m~. There were also have several quadrates where 

110 individua l was found . 

In Transect 2. the highest density was 30 individual/6.25m2 at the 1750 In quadrate 

within the high tide area. The lo\\esl individual found was at SOO In and 600 In quadrates 

(no individual). 

The highest density in Transect 3 \\as also recoded at high tide are at 1900 rn 01'2000 m 

along with 34 individuall6.25 rn1
. No razor clam was found in three quadrates (700 m. 

850m,and 1000m) 

The highest density of razor calm \\3S at the high tide area and the di stribution pattern 

showed that the number of individual increased from low tide area to high tide area. Data 

\\as shown in the Appendix 4 and distributions pattern shown in Figure 6. 
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4.3.4 Third sampling (17 November 2005) 

The third sampling was done on the 17 November 2005 and the IOta I number of razor 

clam was 397 ind ividua l. Three transec ts were done. in th is sampling transect I (T I) with 

40 quadrate along 2000 nl . transect 2 (T2) with 35 quadrate along 1750 meter and 

transect 3 (T3) with 36 quadr(:lte along 1800 m (Figure 7). 

Transect 1 showed that the highest density was 20 individual/6. 25 m2 recorded at 1850 m 

\\ithin 2000 In transect on the high tide area. The others plot at the high tide area also 

recorded high dell sity of razor clam. 

Transect 2 showed the highest individual found was 2 1 individual/6.25 01
2 at the high tide 

area on the quadrate of 1700 Ill . 

Transect 3 recorded the highest den si ty at 13 individuaJl6.25 rn 2 on the lasl point of 1800 

m. The low density was at the low tide area and mid tide area with average between 3 (0 

4 indi vid ual /6.25 m~ in each quadrate. 

Figure 7 showed the distribution pattern of razor clam within intertidal zone 0 11 

November that increase from lhe low tide area to the high tide area. 
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4.3.5 Fourth sampling (5 December 2005) 

The last sampling at Asajaya Laut was on 5 December 2005. During the sampling the 

weather was not in the good conditions because December is the rainy season and the 

mud flat was to muddy and difficult to sample the razor clam. The total individuals found 

were 368 individual for all transect. 

The Transect I on December sampling was quile different than other transect in other 

sampling. The highest density was recorded at the low tide area with IJ individual/6.25 

m.:! al 200 m quadrate. At the mid tide area the density of razor clam "'as 10\\. 

The highest density of razor clam was recorded in the Transec t 2 at the high tide area 

, 
(1700 m) with 30 individuall6.25 m·. No individual was found at several quadrates along 

the line. 

The density in each quadrate oflhe Transect 3 has nOl lOO much different. but the highest 

density \\as recorded at low tide area on 200 III \\ ith 13 individual/6.25 m2. 

The density in each quadrate at Transect I and Transect 3 decreased from low tide area to 

high tide area and Transect 2 the density increase from low tide area to high tide area 

(Figure 8). 
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4.4 Distributions of Razor Clam along Kuching Bay. 

4.4 . 1 Density and distribution pattern \\ ithin intertida l zone along Kuching Bay 

The density o f razor clam along Kuehing Bay on December was presented using the 

percen tage of razor clam in each sampling site (Bunta l. Muara Tebas. Asajaya Lau t. 

Teluk Delima and Bako). 

Figure 9 is a total o f razor clam percentage on each sampling s ide along Kuelling bay in 

December. It show percentage of razor clam density along Ku ehing Bay which is. 50 

percent of razor clam was found at the Asajaya Laut compare to others site. \\ hich is 21 

percent from Muara Tebas. 19 percent from Buntal. 6 percent form Teluk Delima and 4 

percent from Bako. Thereby. abundant individual of razor clam was found at Asajaya 

Laut in thi s study of distributions of razor clam a long Kueh ing bay. Beside that. tbis 

study al so found al Bako consist a 10\\ density of razor clam. 

Bako 
4"10 &ntaJ 

~~% 
A saiilya Laul 

50% 
"'----1 ~.~.:•• 

Teruk Oelrra,Bako 
6% 

Figure 9. Percentages of total razor clams caught at 5 different study sites along the 
Kuching Bay in Dec 2005. 
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The detail density of razor clam species (Ambal Biasa. AmbaJ Jernang and Ambal Riong) 

\\as present in the Figure 10. In each pie chan showed the density of razor clam species 

accord ing to the sam pling site. 

Figure 10 (a) showed the percentage of Am bal Biasa species. Thi s pie chart record ed that 

Ihe highest percentage of Amhal Giasa was fo und at the Asajaya Laut wilh 58 percent 

and the lowest was found at Bako \\ ith only 4 percent. Due to the resulted and the pie 

chart be low, Ambal Biasa spec ies was most dominan t at the Asajaya Laut compare to 

other sampl ing s ite. The total number of " mba! Giasa caught on December was 633 

ind ividual along Kuehing bay. 

Figure 10 (b) showed the percentage of Am bal Jernang spec ies. In thi s chart showed that 

Amba l Jernang \\as domi nant at the Gu ntal bay and the percen tage recorded was 46 

percent. As a lowest density was at the Muara Tebas which is none Amba l Jernang 

spec ies found there. The total Ambal Jcrnang caLlght on December was 11 ind ividual 

along Kuching bay . 

Figure 10 (e) showed the percentage of Ambal Riong along the Kuc hing bay. Base on 

that chart. the highest percentage o f Ambal Riong \\3S 94 percentages at Buntal bay. It 

also showed that none ind ividua l o f Am bal Riong was found at Asajaya Laut and Muara 

Tebas. Consequently. Ambal Riong is onl y can found abundantly at the Buntal bay 

compare to other sampling site . The total Amba l Riong caught on December was 96 

indiv idual along Kuching bay _ 
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Figure 10. Percentages razor clam species caught at difTerent sites along Kuch ing bay in 
Dec 2005. 
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4.4.2 Buntal 

At Ountal the distributions pattern and dens ity of razor clam wi th in the intertidal zone 

sho\\ed in the Figure II. The sampling has done on 3 December 2005. In thi s sampling 

three transect were done along 1000 III form low tide area to high tide area. At the I3untal 

all three the razor clam species Ambal Biasa, Ambal Jernang and Ambal Riong were 

to und here. Ambal Riong was found most abundant than two other spec ies at Buntal in 

Transect I and 2. While in Transect 3 only Amba l I3iasa was found. The total razor clams 

caught at BUlllal were 14 3 indi vidua l. 

In the Transect I the highest density of razor clam \\as 13 individual/6.25 m:! which is it 

was recorded at the low tide area. The table also shows that none individual was found 

from quadrate along the 500 III to I 000 III of the line transect . 

The moderately di stribution pattern at low tide area (0 to 500 m) was showed in the graph 

of Transect 2. The densit y is between I to 5 individua1l6.25 m2 and from 500 m to 1000 

m there is none individual of razor clam was fo und . 

,
In the Transect 3 highest density of razor clam caught was 7 individua1l6.25 rn- at 

quadrate or 500 m. It was showed that the razor clam was di stribute along this 1000 m 

transect. There is also have 5 quadrates \\ ilh none ind ividual were found. 
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Figure 11. Density of razor clam (individuaI/6.25 1112) along [hree transects al BUnial (3 
Oee 2005) 
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4.4.3 Muara Tebas 

On 4 December 2005. sampling \\as done at thc Muara Tebas. Like the other sampling 

site. three transect was done. The distance in each transects '\.-ere 1000 III from thc 10\\ 

tide area to high tide area. The pattern for the three transects have done sho\\ed in the 

figu re 12. The total razor clams caught at Muara Tebas beal',h \vcre 159 indiv idual. 

The highest density in the Transect I was 9 individuaV6.25 rn2 at 700 m from the stated 

quadrate. From the sampling recorded only one quadrate \\ ith none individual found it 

\\as at 200 m. In the others quadrate the average of individual found ,\as bet\\een I to 8 

individuall6 .25 m2
. 

Transec t 2 showed the highest density was 6 individua l/6.25 m2 at 800 m quadrate. There 

is four quadrates ident itied along transec t that have 0 ind ividusll6.25 m2 recorded. 

Transect 3 showed that 700 m the density is higher that other plot. Il recorded was 6 

ind ividual!6.25 m2 on [hat quadrate. The range of the density along thi s transect was 0 to 

6 ind ividua l/6.25 m l. 

For all transect done, we can found that at Muara Tebas the distribution psuem are 

moderately along the 1000 m line. Although. the density in the some quadrate was just 

less than 10 individuall6.25 m2 and there havt! some of the quadrate in each transect was 

recorded none individual found. 
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4.4.4 Teluk Delima 

The third sampling site of razor clam was done at the Teluk Delima on 6 December 2005. 

Three li nes transect were successfull y done along 1000 111 started from low tide area to 

high tide area. The tolal razor clams caught at Te luk Delima were 39 indiv idual. 

The highest densily in Transect 1 \\as 2 individual/6.25 m:! found only in t\\'o quadrates 

(200 m and 950 m) along the 1000 meter line transect. Almost of the quadrates have none 

individual were fou nd. 

Transect 2 showed that the highest razor clam density "as 5 ind ividual/6.25 m2 at the 

1000 In or at the last quadrate of the line transect. At the early quadrate of line transect 

there was none individual of razor clams were found. 

The highest density in the Transect 3 was also recoded at high tide are at 900 m of 1000 

m along with 4 individual/6.25 1111. Most of the quadrates were identified that none 

ind ividual found . 

From the Figure 13. was showed that the di stribution pattem of razor clam individua l at 

Teluk Delima beach was increased from the water edge plot until the last plot along 1000 

m within intertidal zone. All the data was showed in the Appendix 7. 
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4.4.5 Ilnko 

The last sampling for distributions of razor clam along Kuehing "as at Bako beach on 18 

December 2005. Three trdnsects about 1000 In along were done, the tota l razor clam 

caught al Bako were 29 individual ( f igure 14). 

The highest density in the Transect I was recorded was 3 individuall6.25 012 at the 

quadrate of 350 111. Two quadrates with 2 individuall6.25 rn J (300 Tn and 1000 m). 1 

individuall6.25 m~was found at quadrate of700 m and the rest of the quadrates \\ith none 

individual found . 

Only 6 individuals found in Transect 2. The highest density of razor clam recorded in the 

Transect 2 was 2 ind ividuall6.25 m~ 81 1wo quadrates (350 m and 400 m) and another two 

quadrates were at 550 m and 650 m were recorded of 1 indiv idua l/6.25 m~. On the others 

quadrate have none ind iv idual was found. 

Transect 3 showed the highest density recorded was 4 individua l/6.25 m 1 at 300 III from 

low tide level. Most of the quadrates were none individual found. 

From these three transects. the density of razor clam in Bako was low and the distribution 

pattern of razor clam along 1000 m within intertida l zone did not sho\\ any particular 

trend. 
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4.5 Relationship between body we ight with the shell length and the shell \\ idth 

The re lationship bet\\een body "eight and the shell length of the razor clam for three 

differen t spec ies was showed in the Figure 15 and the graph of razor clam body \\eight 

aga inst shell width \\as showed Figure 16. Both figures were consists of each graph was 

present or each razor d am species. Figure 15 (a) is a relat ionship between body "."eight 

and shell length or Ambal Biasa. Figure IS (b) is an Ambal Jernang body we ight against 

the shell length and the Figure 15 (e) is the Ambal Riong body weight and it shell length 

relat ionship. 

The relationship between we ight and shell length and between we ight and shell width ror 

all spec ies of razor clam \\as linear. Mean that the shell length and shell width of razor 

clam was increased with increasing of weight. 
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Table 5 shows the range of razor dam size (weight. shell length and shell width) that 

found in all sampling al ong Kuehing bay. The small est size o f Arnba l Biasa was found at 

Asajaya Laut w ith 0.32 g of weight 2.27 em of shell length and 0.43 ern o f shell length 

and the largest size was al so found at Asaja ya Laut w ith 15 .71 g of weight, 2.27 of shell 

length and 2.03 em o f shell width. 

The smallest size of Ambal Jernang \\ as found at Asajaya Lalit with 1.90 g of weight. 

3.60 em of she ll length and 1.00 em of shell length. While, th e largest size of Arnba l 

Jernang was found at Teluk De lima with 26.43 g of we ight. 9.40 em of she ll length and 

2.00 em of she It wi dth. 

The small est size o f Ambal Riong was found at Buntal w ith 3.04 g of weight, 6.90 em of 

shell length and 1.00 em o f shel l width . Wh il e, the largest size was found at Teluk 

Delima wilh 20.46 g o f weight. 10.90 cm of shell length and 1.50 ern of shell widt h. 

Table 5. The size range of mzor clams according 10 different species 

Species 
Shell length 

(em) 
Shell \\' idth 

(em) 
Body weight 

• (e) 

Ambal Biasa 2 .27 - 7.80 0.43 - 2.03 0.32 ­ 15.7 1 

Arubal.Jernang 3.60 - 9.40 1.00 - 2.00 1.90 - 26.43 

Ambal Riong 6.90 ­ 10.90 1.00 ­ 1. 50 3.04 - 20.46 
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Base on the study of monthly distribution of clam at Asajaya Laul. patterns of razor clam 

size distributed within the intcn idal zone \\cre sho\\cd in the figure 17. 18 and 19. All the 

figures were showed that small size of razor clams was dominant at the high tide area and 

the large si ze of razor clams was found at the low tide area. In additional. the size of razor 

clam at Asajaya Laut within the intenidal zone would increase in size from the high tide 

arca 10 the low tide area. 

According to the weight range in the figures also showed. the maximum s ize (15.71 g) of 

Amball3iasa was found at low tide area of Asajay3 Laut on November in the Transec i 3. 

The minimum size (0.32 g) of Ambal Biasa was found at high tide area of Asajaya Laut 

on October in Transect 2. Bes ide that. during the sampling on Asajaya Lalit there were 

also in some quadrates showed in Figure 17. 18 and 19 have very wide range of size. 

51 




• 
• 

• 8 • 8 

I' 

~ . , I 
I ~
 

.,."
 

q
...

' 
• 

'I 
fI 

..~
 

Jo
_--=:-::-==-=-=-;:-: 

0 

• 8 
8 

8
8

8
8

8
8

8
8

8
8

8
• , 8 , 

o 
e .... -

co 
-

8
i
8
i
~
8
i
i
'
i
1
i
l
8
 

_
_

_
_

_
 

... 
.. 

.... 
.. 

.. 
0

<
>

0
0

<
>

 
8 

8
. 

. 
.o

r' 

~
 

i , ~
 ­ ~
 

•
"'­

• 
1 

1
" 

....!.~3",-
,..., 

o 
8 8

8
8

8
8

8
8

8
8

8
 

8
:ii1

8
V

IilS
lilii!l:8

;! 
.. ., 

........ .. 
..... _

o
 

... 
_ 

_ 
_

_
_

 
0 

.
.
.
.
.
.
.
.
 



(...,I ... ~
'
_
.
 

(
"
"
I
~
_
"
'
s
 

! 

, 
. 

i I,
•'"

'­
::l 

q
.
~
.

~
 

~
 

'
, j: 
~
 

1 
1

~
 

"::§
==:=:'::-:::::::-:! 

0
8

8
8

8
8

8
8

8
8

8
8

 
,..,-,-",,?'-:-:-::::-:! 

0 

2 
G

O
 
.
.
.
.
.
.
.
.
.
.
.
 
.
.
 
.
.
.
.
.
 

_ 
c 

8
1

iliH
l8

il'i1
il8



" 

_ 
_ 

_
_

 
_ 

0
<

>
0

<
>

0
 

(W
'
)
W
"
M
~
 



I 

~ oo "00 "00 
I 

~OO M OO ,
NOO 

I!i 1$011 ~'~OD § ,~OO• f .. 00 J.. OO . , i!:: Il"l !rl!ljlt~'! f'll [f • I 
.. ..Hj,~~ff4 , 

.00 r" P~ . t-l" •'00 . . ~., .[. ........{. .. f'-i.4f"000 --.t... ~ tt·", I •• 000 • , ,
• ~ ,~ ,~ - "" • ~ - ,~ "'" ~ • ~ ,~ , ~ »00 »00 

~""""""(",) L_h ",,,.,,MeI '"'I LMIgIII ........... fnll 

~ -
1000 .. 00 1000 
'00 .00 •• 

I:.!!. !·h·!-! 1:1 
• 00 •• _ .. 

~ 700 

Ik i!!lart~'1 ··(I'.•tdffl;, 
t ' 00 . ,,"t ~ ~114 

&•• 
-; GOD r· t .00r .00 •• (!.' ) . .' "':lfoh .00 . I [,U"Pi" ' 00 •• l ' 00I '00 ! Joo '00 

'00 . ,. 
'00 

'00 '00 '00
.00 ,-­ - •• >­ . .­ . 00 , • ,

• ~ ,~ ,~ 

"'" - I , - ,~ ,­ "'" "" • ~ .~ ,~ "'" »00 
l ........--p) l ............_' (/'O) LMvII> oIlrInJ«' (101)L -

,. 
'00 '00 

'00 , 00 ,. 
'00 , 00 ,. 

~ ,40 

.,U'ffi[',[.....[ "r,f'.;tt!I;,n 
j l4G 

" '.'l'q.(~!!I~_ 
I'otD rof f.('!Th' .!:!. • 'N 

-.~ j ,~; 1 00 • ,00 '00
~OID ' .. I. -·'·!l.1t foo . ,·1·.....1:: £060 •••• ••• N .~ .~ 

.00 . " - ~ .00 , , •• , , ,
• - ,~ ,­ ,~ "" • - ,= ,­ "'" "" • ~ , ~ ,­ "'" "" L..-.tj'~ ""'''''_''''' l_.. ~_...'(III) lM9hd'_ ,IrI, 

Transect 1 Transect 2 Tran sect 3 

-

I 

Figure 18. Size ofrazorc!anl (weight. shcll lenglh and shell width) along c<lch line transect ( 17 Nov 2005) and symbol on the x·ax is 
show that no individual were found in the quadrate 

5] 




- -

- -

a~ 


~~ 


§ 	 I~OO 
;.
! 	1000 . . 


,~ J I ' .. . . d d .' • 	 : 
000 ___ .. ,~~.... f.o 

• 	
, 

,~ 

l_" Of ......­i"'l - "'" 
:=-..~ 

'00 
.00 . I . 	 ,?, 	 100 

;;- ~OO ..' . . 	 I 
~ 	 ' 00 . . , 

I, ' 00 	 , 
'00 
IWi ' • • ' 4 f,~ 	, ' 

I•1 	
'00 
'00 	 , 
.00 - " ,. ..­• - ,- ­- ..-...., "'"~ -

'00 ,ro 
,ro 

f,~ 
~ ' 11) 

. - .., ,
• ' 00 ,'.00 d!~rl' , ';-',11 q. 10 60 

• 00 
.~ 

.~~ - .. " . 
~ ,~ ,~• 	 ",.. ".. 

~~oIU_e<;1(ro1) 

Transcct I 

n~ 

~~ 

~ .'00 

t OO~ [ 

,~ ·jl f '. I...I •• " 

GOO _ _ . " ,.. ~......- ... •• ,~ ,~~ 

l..., ."'.,.... ~I 
,~ 

0000 

.00 


li 	
.00 

i 	
1(10 

f OO 41'j.' !r.o j •.! 	 soo 
'00 • • ••' JlplUI 	 '00• ,~ 
,~ 

.00 . . . . •• 
-~ ~ 

,~ ...- - "'" ~""_/IOII 

-
,~ ,'00 
,ro

S140- ,~ Y •. 1[ . 	
, 

q,! " , : ! '00
1: no 
•• 00 , , ilh~ 

.00 

.~ ~, 

~ ,~ 

.~ 

• 	 --,- - .... 
~oI'_I'" 

Transect 2 

n~ 

~~ 

§ 	 .. 01) 

f OO~ t 
:: ,!n.h "l

• 

fu :.! ..._......... 

, 

,~ ",..• - l ....h 01,..,,_,
,-

1m) "'" 

0000 

.00 

.00


S tooi 	~oo fiRJI'! ~1[' .II" 
" 	 ' 00 

'00 	

1j"'fI!,,J 	'00 
'00 
,~ 

• 
. ..00 ­ ,~,~ ,~ ",.. 

IM\OII'O Of .......... '"" 


'00 

'00 

'00 


§ •.., 
- 1:10 !'1II1"! lII[ .11­~ 	'00 
, '00 JJdhu

•&.00 
.00 
.~ 

• 	 ,­ ,.00 
",.. 

"-" ....._ ....1 "'" 
Transect 3 

Figure 19. Size of mzorclnm (weight. shclllcnglh and shell width) along each line transect (5 Dec 2005) and symbo l on the x·axis 
show that no individual were found in the quadrate 

54 




4.6 Burrowing behaviour 

Thc burrowing behaviour of razor clam was tcsted ill-situ and in the laboratory. Onl y 

Atnba i lliasa was tested by choosing individuallhat have the shel l length beh\een from 5 

cm 10 7 CIll . The laboratory burrowing test was done on 10 Oct 2005 (Table 6) and in-sitll 

burrowing leSi on 20 Oct 2005 (Table 7). First. it was test the quickness mov ing of razor 

clam to fu ll y bury itsel f into the sed imen t The fastest burrowi ng recorded in the 

laboratory was 2 minutes and the longest took about 32 minutes and at the in-situ 

burrowing test the fastest was 2 minutes and the longest taken about 7 minutes. When the 

razor elam was place flat on the 5.1nd. the foOl immediately set digging into sediment. 

The time of ralor clam take to get into sediment was much longer in the laboratory than 

in-sitll. In the laboratory observations. after 20 hou rs experiment the deepest burrow was 

7.5 cm depth and two individuals died in this experiment. At in-situ test the deepest 

burrow was 9.9 em a Oer J 0 minute. 
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Table 6. Laboratory burrowing test ( 10 Oct 2005) 

No. Tank No. Sa mple 
Weight 

(g) 

Shell 
length 
(em) 

Burrow time 
(minute) 

After 20 
hour 

depth (em) 

I A 
B 
C 

8.94 
8.72 
7.29 

6.70 
6.3 0 
6.10 

5 
28 
15 

2.9 
4.2 
3.7 

2 A 
B 
C 

9.79 
7.55 
9.42 

6.90 
6.00 
6.30 

7 
9 
10 

7.5 
5.2 
3.5 

3 A 
B 
C 

8.50 
7.46 
6.56 

6.47 
6.03 
6. 17 

2 
32 
10 

DEAD 
DEAD 

1. 8 

Table 7. In-situ burrowing test (20 Oct 2005) 

Shell BurrowWeight Shell width After 10 minNo. sample length time
(g) (em) depth (em) 

em 
8.41 6.20 1.50 I 7.00 

2 6.70 5.80 1.30 4 7.50 
8.21 6.60 1.60 73 8.50 

4 4.49 6. 10 1.30 2 9.50 
5 828 670 I 19 2 8.50 

7.74 6.60 1.186 3 9.90 
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5.0 DlCUSSION 

According to Raffaell i and Hawkins ( 1999) in fauna organisms I ike razor clam most like ly 

escape from the increasing temperature by burrowing themselves deep into the sediment 

and to avo id the unfavourable conditions (Loh, 2005). In Asajaya Laut and along 

Kuching bay, the in-situ phys ico-chemica l parameters (temperature, sa linity, disso lved 

oxygen (DO) and pH) were determined. The tem perature and the salinity recorded was 

has an obviously deferent resu lt between the September and others three month (October, 

November and December) wh ich is there was obviollsly very high temperature and 

lowest salin ity value on September then others month. 00 and pH bet\\ecn these fOllr 

months did not have much different ra nge of value in each others. TSS and BOD5 also 

did not shown difTerent va lue range between the months and high value of chlorophyll-a 

also recorded on September. On Ihe compari son between rhe densiry. September got the 

lowest individual catch then others month. But. on September there was only aile transect 

done compare to others month was with three transect done. so the comparison can not be 

make because the differences occur on the sampling method used. 

The temperature and the sa linity reading on al l sites along Kuching bay showed both 

read ing were have same range in va lue between the months. But. DO and 0 0 0 5 showed 

hi gh al Buntal that was dominant wi th Am bal Riong. The chlorophyll-a was lowest at 

Teluk Delima that with low density of razor clam and the TSS was high reading sr Bako 

which is the area was situated at the kampong Bako river that high human activity like 

lishcrics and touri sm acti vit y. Bako is a s ite that close to the Teluk Delima also recorded 
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low density of razor d am found, th is situati on may influence by the acti vi ty there . The 

pll value at Muara Tebas show more acidic that other sites because of that site was close 

to the big river (Sarawak River). The values at Muara Tebas might also be influence by 

the environment cond it ion during that time. which is sometime there was rainy da~ or 

very hOI day and the water quality was also influence by the movemen t of sea water 

towards land during high tide. 

At Asajaya Laut there were two different species found during the sampling time (Sep, 

OCI. Nov and Dec 2005). Both species are Ambal Biasa (So/en ('On/ells) and Ambal 

Jernang (Solen l'iginia). The most do minan t species at Asajaya Lalit is Ambal Biasa with 

1575 individual compare to Ambal Jcrnang only 15 individual found during the 

sampling. This is may be the Ambal Jemang is already extinct because of the harvesting 

process. Which is. the local people say thai Ambal Jernang have high commercial va lue 

because o f it s ize in \\as large than Ambal Biasa at Asajaya Laut. 

The d istributions patlem at Asajaya Laut was determined \\ ithin the intertidal zone 

toward from the low tide area to the high tide area. The distribution pattern on each 

transects \\·ere increase from the low tide area to the high tide area. Due to that. there was 

high density of razor clam at the hig h tide level compare to the mid tide area and 10\\ ti de 

area. On the other hand. by the study of Loh (2005) at Asajaya Laut and Muara Tebas 

found that the density \\as highest at the mid tide area. This happen might be due to the 

ca tching act ivity o r razor clam by the loca l people mid tide and low tide area since size of 
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razor clam found at that both area \\as morc large than the size of razor clam found at the 

high tide area. 

The density of razor clam along Kuch ing bay were measure on December 2005 du ring 

rainy scason and there was also found three different species distribUle along Kuching 

bay: Ambal Biasa (Solen comells). Ambal Ri ong (So/en sarawakensis ) and Ambal 

Jernang (So /ell vlglllla). In thi s study sho\\ed that the highest density was at Asajaya Laut 

(50%) and lowest density at Bako (4%). This result is sign ificant with the Asajaya Laut 

as a most popular place to harvested razor clam. 

Along the Kuching bay sampling sites showed the d ist ributions pattern of razor clam was 

dilferent in each others. At the Buntal beach the razor clam on ly abundant at the area 

closed to the water edge about 500 meter to J 000 meter toward to the high tide area. The 

species are abundant at Buntal is Ambal Riong. It is might be innuence by it paJ1icle size 

of the sed imcnt. At the Muara Tebas the on the all three 1000 meter along line transect 

showed the pattern was quite moderately di stribute from the water edge toward. even the 

density was low with less then 10 individuaIl6.25m1
. AI Tcluk Delima and Bako. low 

density of razor clam was recorded and most of the quad rate in the line transect did not 

con tain any individual. The both sitcs arc close each other and \'erc innuent by the water 

quality from the some resource of Bako Ri ver. The lim ited populat ion density both s ites 

may cause of the impact from the human activity along the Bako River. lIo\\ever. further 

studies should be carried out to get morc acc urafe data on the density. distr ibu tion pattern 

and other importance ecologica l data. 
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The correlations of size of razor clam were showed a linear relationship bet\\;een shell 

length and \\;eight and between shell \\ idth and weight. Beside that. the distribution 

pattern of razor clam size within the interl idal zone at Asajaya Llut during three months 

(Oc t Nov and Dec) were found that the size will increase from the high tide area to 10\\ 

tide area. The large size of razor clams was found at low tide area and small size o f razor 

clam found at high tide area. This patt ern may correlate with the environmental factor 

such as type ofsedill1ent. dai ly tidal range , water current or nature life cycle of razor clam 

which is the juveniles of razor clam \vas sell le 011 the high tide arca then they will migrate 

to low tide area as adu lt and the available source of food due to the feed ing time. 

The observation of the razor clam burro\\ing behaviour in this study did not indicate the 

true result because the experiment is very brief. In the laboratory tesl there was a lot of 

bias in observation the burrowing behaviour because the individual tested was already 

weak due to the stress during the transportat ion process. The tank lIscd was nO( rea ll y 

su itable to used because the depth of tank is not enough deep for razor clam to burrow, 

thi s also as a factor of stress of razor clam. During the in-si tu observation problem in 

disturbance of predator (gastropod and crab species) that \\-as disturb thc razor clam whcn 

it tries to burrow into the sed iment. Beside that. there is also have others fac tor that have 

10 note for instance the cond it ions of the razor clam ind ividual lIscd and the surround ing 

condi tions in the experiment and the method used was have to develop more to get the 

more accurate data on burrowing behaviour of razor clam. 
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6.0 CONCLUSIONS 

This study is providing useful information ahout the monthly dens ity and di stribution 

pattem of razor clam (So/e ll spp.) in Asajaya Laut in fOllr months (September, October, 

November and December). The distribillion patterns o f razor clam at Asajaya Lalit within 

th e intert idal lone were d istributed from the low tide leve l to the high tide level with 

higher density at high tide area and low dens ity at low tied area. Moreover. the razor clam 

size di stributi on study at Asajaya Laut shO\\ed that the size increase from the high ti de 

area to low tide area. 

The sampling on December 2005 (Bunls1. Muara Tebas. Asajaya Laut. Teluk Delima and 

Baka) along Kuching bay of razor clam di stributi on patterns was show abundant at the 

Asajaya LUll!. There were three differen t spec ies of razor clam under the So/en spp. 

found : Am bal Biasa (5)olen comells). Ambal Riong (So/en sarawaken ...i.\·) and Amba! 

Jernang (Sohm vagina). Ambal Biasa was abundant at Asajaya Laut while Ambal Riong 

was abundant at Buntal an Ambal Jernang has low densit y at a ll samp ling sites. 

61 



7.0 I~EFERENCES 

Bardach. J.E .. Rythcr. J.H. and Mclarney. W.O. ( 1972). Aquaculture. the/arming 
and 11lIshtmdl)1 of.freshwaler and marine organisms. Wiley-Interscience. 
Ncw York. 

Barnes. 	 R.S.K .. Ca la\\'. P. and Olive P.J .W. (1993). TlU! il1l'enehrales: A nell' 
s)'l1Ihesis l'd edition. Black\\e ll Scielllilic Pub lications. USA (pp. 132 ­
134). 

Boaden. 	P.J.S and Seed R. ( 1985). All inlroductiol1lO coo.\"lal ecology. Chapman & 
I-I all . New York. (pp. 58 - 77) 

Bourne. N. ( 198 1). Clam faJ"mil1g Fact or Jancy. B.C. shellfish lIIa,-;cul,. News!.. 
1(3). 1 -5. 

Bromley. R.G. and Asgaard, U. (1990). SOIeCII1'IliS strigilafus: A jet-propelled 
burrowing bivalve. In M. Brian (Ed.), The Bivalvia - proceeding of a 
Memorial Symposium in Iionour of Sir Charles Maurice Youge. 
Edinburgh. 1986. I long Kong Un iversity Press. I long Kong (pp. 313 ­
320). 

Cose l. R. V. (2002). Seven new species of Solen (Biva lvia: Solenidae) from the 
tropical Western Pacific. with remark on olher species. In : Coll ectanea 
Malaco logica. Festschrift fur Gerhard Falkner (Fa lkner. M. , Groh. K. and 
Speight. M.C.O. ed) (pp. 30 1 - 34 1). 

Dales, R.P .. Cox. r. E.G., Green. J. , Morton. J.E .. Nicholas. D. and Wakelin. D. 
(1981). Pmcficul im'erfehrull! :oolo?Jl: A loborofol)1manualfor 'he srll(~v 
o/Ihe major grollps qf im·erlebrate. excluding prolOchordares. Black\\ell 
Scien tific Pu blication. USA (pp. 200 - 202). 

Dorc. I. ( 1991). c\'hel/fish: A gUide ff) oysrers. mIl8.H!ls. scallops. clams and similaJ" 
prodllcf.vlor fhe commercia/lise. Van Nostrand Reinhold. New York. 

Dressel. D.M. and FritzGibbon. D.S. (1978) . The United States mo lluscs shellfi sh 
industry. In P.N. Kaul and c.J. Sindermann (Eds.). Drugs andfoodfrom 
fhe sea. University of Oklahoma, Norman Oklahoma (pp. 251 - 261). 

Encyclopedia Britannica Article [Online) . Available at World Wide Web: 
hII p:!I\\ ww. bri tann ica.com/eb/an ic I e-90 7 2 406 

Epilan io. C.E. (1979). Growth in biva lve molluscs: ulri tional effects of two or 
more species of algae in diet fed to American oyster Crassosfrea virginica 
and hard clam A;fe1"ceno,-ia mel'cenaria . Aquaculture 18 (pp. 1-12). 

62 




Fitch lE. (1953). Common marine bivalves of California . In Lassuy. O.R. & 
Simons. D. (1989). Pacific razor clam. Biological Report 82(11.89) 

191h rOnlinel. Retrieved July 2004 from the World Wide Web: 
huo://www.nwrc.lIslZs.gov/\\odb/pub/0152·odf 

GJudc. lB. (1974). Recent development in she llfi sh culture. NOAA Nat. Oceanic 
Atoms. Admin. Tech. Rep. NMFS Circ No.338. 

Hill, D.S. and Phillips. K. (1989). A m/ollr xuide 10 1I0llg Kong animal. Published 
by Government Printer. Hong Kong (pp. 134). 

Howe!. 8.L and Goehringer, D.O. ( 1996). Ecology qf Buz=ards Bay: an estllaries 
profile. ational Biology Service. l3iological Report 31 (pp. 66 - 67). 

Iverson. 	 E.S. (1968). Farming rhe edge of the sea. Garden City Press Ltd.. 
Lechworth. Unite Kingdom . 

Lassuy, 	 D.R. and Simons. D. (1989). Species profiles: Live histories and 
environmental requirements of costal fishes Olnd invertebrates (Pacific 

onhwcst) - Pacific razor clam. l3iological Report 82(11.89) [Online) . 
Retrieved 14th July 2005 from the World Wide Web: 
http://www.nwrc.usl!s.gov/wdb/publOI52·odf 

Loh. P.f. (2005). Ecological study on razor clam (So/elU1J) at Kuching bay. 
Sarawak. r aculty or Resource Science !:lIld Technology. University 
Malays ia Sarawak. Unpub lished, 

Mackenzie. A .. Ball: A.S. and Virdee. S.R. (2001). Instant notes on ecology 2nd 

ediliol1. Bios Scientific Publishers (pp. 245-248). 

Manzi J.J , (1985). Clam culture. In: C1"IIsfaceon and mollusks aquaCIIllure m 
Unif(!d States. The Avi Publishing Company. Inc. United States of 
America (pp. 275-310). 

Menzel R,W. (1971). Quahog clam and their possible mariculture. Proc. World 
Maric . Soc. 2 (pp. 23-36). 

Milne. P.H. (1972). Fish and shellfish/arming in coastal water. Whitcfriars Press 
Ltd .. London. 

Molles. M.C.J r. (2002). Ecology col1cepls and applkUlion 2nd edir;on. McG raw Hill 
(pp.342-400) 

Nantana Gajaseni. (1992). Impacts of aquaculture o n popUlation dynamics of razor 
dam (Solen regularis Dunker) at Mae Klong estuary. Thailand . 
.~Ylnposillm on Coastal Zone Managemel/l. Publication No. 42: 85 - 90 

63 

http://www.nwrc.usl!s.gov/wdb/publOI52�odf
http:82(11.89
http:82(11.89


Odum. E.P. ( 1975). Ecolo?y2)1J editioll. Modern biolog) series (pp. 1-5). 

Pang. S.c. (1992). Razor cia m (Sole ll sp.) /ishel:r hi SarUlrak. Jabatan Perikanan 
Kementerian Pertanian Malaysia. 

Pang. S.c. (1993 ). :1 study a/some uspec/s of /he biology and stock assessme11/ (~r 
razor clam (Solell Bran's Gray. 18,/2) in Saralt'aJc. Mah~ysia. Jabatan 
Perikanan Kementcrian Pcnanian Malaysia . 

Parry. D.M .. Nickell , L.A .. Kenda ll. M.A .. Burrows, M.T. , Pilgrim. D.A .. Jones. 
M.B. (2002). Comparison of abundance and spatial distr ibution of 
burrowing megafauna li'om diver and remotely operated vehicle 
observations. Marine Ecology Progress Series. Vo1.244: 89 - 93. 

Pechcnik. J .A. (2000). Bio/OK), oflhe inl'ertebrates ./tlt editiof1. McGraw Hill. (pp. 
203. 227-239). 

Posey. M .. Powell , C, Cahoon. L. and Lindquist, O. ( 1995). Top down vs. bottom 
up con tro l of benthic community composition on an intcnidal tide flat. 
Journal of£rperimenlal Marine Biology and £,·ology. Vo1.185 : 19 - 31. 

Raffaelli , D.G. and Hawkins. S. (1996). Inter/idal ecoloKJI. Chapman & Hall , New 
York. London. 

Rc\'an , P.H .. Berg. L.D. and Jonhnson, G.B. (1993). Environment . Saunders 
College Publi shing (pp. 110- 11 1). 

Ridzwan Ilashim. ( 1993). Sumber makmum pel'sisir(1II lalll Saba". Dewan Bahasa 
dan PlIstaka. 

Ritchie. T.P. (1977). A comprehensive review of the commercial clam industries in 
The United Slates. Sea Grant Program Pub!. No. DEL-SG-26-76. Nat. 
Marine Fish. 

Robinson , R.F. and Ri chardson, C.A . (1998). The direct and ind irec t effects of 
suction dredging on a razor clam (Ensis arellatlls) population. ICES 
Journal ofMarille Sciellce. Vo1.55 : 970 - 977. 

Trainer. V.L and Bill , B.D. (2004). Charactcri7..ation of domoic acid binding si te 
from the Pacific razor clam. Journal ojAquatic Toxicology. Vo1.69: 125­

19th132 lOntine]. Retrieved July 2004 from the World Wide Web: 
http://www.sciencedirect.com 

Tuck. I.D.. Baile). N.. Harding. M .. Sangster. G .. J-Iowell. T .. Graham. N. and 
Breen. M. ( 1999). The impact of water jet dredging for razor clams. J::nsis 

64 

http:http://www.sciencedirect.com


spp .. in a shallow subtidal environment. JOllrnal of Ihe Sea Research. 
Vo1.43: 65 - 81. 

Wikipedia the free encyclopedia lOnline]. Retrieved 3rd April 2006 from the World 
Wide Web: http://www.Wikioedi .cQm/clllm.hun. Wikimedia foundat ion 
Inc. 

ZulkiOi, S. (2000). An il1lrodllclion 10 biola&.'Y (llId ecology ofra=o/" shells (Biv(I/l'ia: 
SoleniJae) ill5iamll'ok. Unpubl ished 

65 


http://www.Wikioedi.cQm/clllm.hun


APPEl'iDIX 

Appendix I 

Monthl)' razor clam distributions in Asajaya Laue 

Appendix 1. Number of ra zor clam in quadrate on 19 Sep 2005 

Quadrate Distances 1m) AmbalBlasa Ambal Jernang ToUiI 

01 0 11 2 13 
02 50 2 0 2 
03 200 0 0 0 
A. 250 0• 
 • 
05 300 10 0 10 
Q6 350 10 0 10 
07 13 0' 00 13 
08 '50 18 0 18 
O. 500 28 0 28 
010 550 18 22•all 600 25 0 25 
012 650 16 0 16 

700013 12 0 12 
750 0A" "" 
015 800 1 0 1 

016 850 6 0 6 
017 900 2 0 2 
018 950 11 0 11 

019 1000 11 1 12 
Total 212 7 21. 

Appendix 2. Number or razor clam in transect and quadrate on 8 Oct 2005 

No. of Individual 
Quadrille Distance (m) 

T1 T2 T3 

048 0 0 0 0 
047 150 10 • 
"" 100 3 8 2 

1500 '5 2 13 •
A.. 200 5 9 5 

250043 8 13 3 
042 300 2 7 3 
0 41 350 3 3 • 

400 2 4 1A" 
039 2 2' 50 • 

500038 3• 
 • 
550 2037 8 1 

1036 600 6 1 
035 650 2 3 1 

700034 0 1 0 
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Q33 750 1 2 3 
Q32 800 1 0 4 

Q31 850 1 3 0 

Q30 900 1 4 1 
Q29 950 2 1 2 
Q28 1000 3 5 0 
Q27 1050 0 2 2 

026 1100 0 1 4 

Q25 1150 1 2 2 
Q24 1200 2 3 5 
Q23 1250 2 4 1 
Q22 1300 1 6 6 
Q21 1350 2 3 2 
Q20 1400 3 2 2 
Q19 1450 1 1 1 
Q18 1500 2 4 3 
Q17 1550 2 6 1 
Q16 1600 2 0 2 
Q15 1650 2 2 2 

Q14 1700 6 10 5 
Q13 1750 3 30 7 
Q12 1600 1 22 13 
Qll 1850 1 26 8 
QlO 1900 1 12 16 
Q9 1950 2 " 34 

Q8 2000 8 8 30 
Q7 2OSO 4 - 17 
Q6 2100 6 - -
Q5 2150 B -
Q4 2200 0 - -
Q3 2250 5 - -
Q2 2300 12 - -
Ql 2350 7 - -

Total 131 262 213 

Appendix 3. Number of razor clam in tran sect and quadrate on 17 Nov 2005 

No. of individual 
Quadrate Distance (m) 

T1 T2 T3 

41 0 0 0 0 

40 50 6 2 2 

39 100 4 1 2 

3B 150 5 5 1 

37 200 5 1 1 

36 250 0 1 2 

35 JOO 8 1 1 

34 350 5 4 2 

33 400 5 3 1 

32 450 9 2 2 
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31 500 6 2 2 

30 550 5 2 0 

29 600 J , , 
28 650 2 3 2 

27 700 2 , , 
26 750 3 , J 

25 600 , 6 2 

" 650 , 3 J 

23 

22 

900 

950 

2 , • 
3 

, 
2 

21 '000 , 3 , 
20 1OSO 2 3 0 

19 1100 0 3 , 
" 1150 0 2 3 

17 1200 2 , , 
" 1250 , 0 , 
15 1300 2 , 3 

" 1350 2 , 2 

13 "00 
, , , 

12 "50 3 , 2 

" 1500 3 , 2 

'0 1550 2 • • 
9 1600 2 6 3 

6 16SO 8 4 6 

7 1700 " 21 6 

6 17SO 16 " 9 

5 1800 15 - 1J 

• 18SO 20 - -
J '900 16 - -
2 1950 5 - -, 2000 • - -

Total ,,. 
'" 89 

Appendix 4. Numhcr of razor clam in transect and quadnnc on 5 Dec 2005 

QuadrClte DistanCE! (m) 
T1 

No. of individual 

T2 T3 

37 0 0 0 0 

36 50 6 5 6 

35 

34 

' 00 
150 

4 

• 
3 

3 

6 

10 

33 

32 

31 

30 

29 

200 

250 

300 

350 

' 00 

9 

16 

" 18 , 

0 

• 
2 , 
3 

13 

4 

6 

5 

5 

28 ' SO 0 0 2 
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27 500 0 2 0 

26 5SO 0 0 5 

25 600 1 2 3 

24 6SO 1 1 1 

23 700 1 2 , 
22 750 1 0 2 

21 500 1 1 3 

20 850 0 0 0 

19 900 0 3 1 

18 950 1 2 0 

17 1000 1 0 3 

16 1050 0 2 2 

15 1100 1 1 1 

" 1150 1 1 1 

13 1200 1 1 0 

12 1250 2 1 0 
11 1300 1 0 0 

10 13SO 1 0 2 

9 "00 1 1 , 
8 

7 , 
1<SO 

1500 

1550 

1 

1 

5 

9 , 
5 

•
• 
6 

5 1600 7 9 6 , 1650 0 10 , 
3 1700 8 30 2 

2 1750 8 11 • 
1 1800 1 8 5 

Total 115 127 126 

Razor clam distribulions along Kuching Bay 


Appendix 5. Number of razor clam in transect and quadrate on 3 Dec 2005 (Buntal) 


NO. of Individual 
Quadrate Dlst..nee 

T1 72 T3 

1 0 2 0•,2 50 7 1 

1003 13 3 0 ,150 7 

• 
2• ,2005 9 

6 250 5 5 1 , ,7 300 6 

3508 9 2 1 ,9 0 3' 00 

10 450 1 3 • 
11 500 0 1 7 
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12 

13 ,. 
15 

" 17 

18 

19 

20 

21 

55<1 

5<10 

'50 

700 

750 

800 

850 

900 

950 

1000 

•••• 
0 

0 

• 
0 

0 

0 

•••• 
0 

0 

0 

• 
0 

• 

3 

2 

1 

3 

3 

3 

0 

•• 
0 .,Total 59 38 

Appendix 6. Number of razor clam in transect and quadrate on 4 Dec 2005 (Muara 
Tebas) 

No. of indlYidual 
QUldrale Distance 

Tl T2 T3 

21 0 3 0 4 

502. 1 0 3 

10019 1 3 0 

18 150 1 1 2 

17 200 0 0 3 

" 250 1 0 2 

30015 3 1 3 

14 350 2 3 5 

13 3 3 0' 00 ,
12 2 3' 50 
11 500 73 1 

10 SSO 1 2• 
6009 5 3 2 

B 650 8 3 0 ,7 700 9 3 , 750 1 2• ,5 800 2 3 , 850 2 3 1 ,9003 5 1 ,
2 950 2 1 

1 1000 2 1• 
Toto' 51 45" 


Appe ndix 7. umber of razor clam in transect and quadrate on 6 Dec 2005 (Teluk 
Delima) 

Quadrate Distance 
Tl 

No. of indl'lldual 

T2 T3 

21 0 0 0 0 

20 50 0 0 0 
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19 100 0 0 0 

18 150 0 0 0 

17 200 2 1 0 

16 250 0 0 0 

115 300 0 2 

14 350 0 0 0 

13 400 0 1 0 

12 450 0 0 0 

11 500 0 0 0 
10 550 0 1 2 

• 
9 600 1 0 0 

650 1 3 3 

7 700 1 2 2 

6 750 1 0 0...5 0 0 0 

4 850 1 0 0 

9003 0 42 

2 950 2 3 1 

1 1000 0 5 2 

Tot.t 10 18 16 

Appendix 8. Number of razor clam in transect and quadrate on 18 Dec 2005 (Bako) 

No. of Individual 
Quadrate Distance 

Tl 12 T3 

1 1000 2 0 3 
2 950 0 0 0 

3 900 0 0 2 

• 850 0 0 0 

5 .00 0 0 0 , 750 0 0 0 

7 

• 
700 

650 

1 

0 

0 

1 

0 

1 

9 600 0 0 0 

10 550 0 1 0 

11 500 0 0 0 

12 450 0 0 0 

13 400 0 2 2 

14 350 3 2 1 

15 300 2 0 4 

16 250 0 0 1 

17 200 0 0 0 

18 150 0 0 0 

19 100 0 0 1 

20 50 0 0 0 

21 0 0 0 0 

Total • , 15 
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Appendix 9. Total of razor clam between species for every month in Asajaya Laut 

Month Ambal81an Ambal Jllrnang Total 

September 212 7 219 

October 606 0 606 

November 392 5 397 
December 365 3 368 

Total 1575 15 1590 

Appendix 10. Number of razor clam (Ambal Biasa) between transect in Asajaya Laut 

Month T1 T2 T3 Total 

September 

October 

November 

December 

212 

13\ 

194 

115 

0 

262 

112 

127 

0 

213 

86 

123 

212 

606 

392 
365 

Total 1575 

Appendix 11. Number of razor clam (A mbal Jernang) between transect in Asajaya Laut 

Month T1 T2 T3 TOIaI 

September 7 0 0 7 

October 0 0 0 0 

November 2 0 3 5 
December 0 0 3 3 

Tolal 15 

Appendix 12. Number of razor clam alon2 Kuching bay
~ -

Date Study side total Ambal Bias • Ambal Jernang Ambal Rlong 

3 Dec 2005 Buntal "3 " 5 90 

4 Dec2005 Muara Tebas 159 159 0 0 

5 Dec 2005 

6 Dec 2005 

Asajaya Laut 

Teluk Delima 

368.. 365 

39 

3 

2 

0 

3 

18-Des-2005 Bako 29 25 3 

Total 7<3 633 11 96 

Size of razor clams according to species 

Appendix 13. Size of Ambal Biasa specimen along Kuchil 19 bay 

W7!~ht She:~~~gth Sh~~ width 
m 

0.32 2.60 0 50 

0.41 280 0 50 
0.48 2.30 0 60 
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0.50 300 0.60 

0.74 330 0 .60 

0.79 3.00 070 
084 3.30 070 
1.55 420 1.10 

1.78 4 .70 0.80 
1.88 310 0.60 

2.07 430 090 

231 4 .40 0.90 

2.33 3.40 0.70 

2.35 490 070 

2" 4.50 0.90 

2" 5.00 1.00 
253 4.90 0.80 

281 4.80 0.90 

2.82 420 100 

3.20 470 090 
346 4.90 1.00 

3.58 4.80 1.00 
3.56 51 0 1.00 
3.59 440 1.40 

359 490 0.80 

361 5.00 1.20 

3.94 5.00 1.00 

3.95 5.50 1.00 

3.95 5,30 110 

3.96 5,20 110 
448 5.50 1.20 

4.48 560 120 

4 46 5.90 1.20 

4.48 5.20 1.10 

450 5 00 1.00 
561 560 1.1 0 

5.65 4.90 1.20 

5.65 560 1.20 

567 5,50 110 
567 550 1,)0 

568 570 1.00 

569 550 1,30 

6 .16 570 140 

6.23 6.00 110 

6.28 6 .30 1.20 

6.30 6.40 1.20 

6.30 5.80 110 
6.31 6.50 120 
6.32 6.00 1.20 

6.77 6.20 120 
6.88 6.20 1 40 

6 .90 5.40 1.00 

7.33 6.40 1.30 
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7.35 6.30 1.20 

7.37 650 1,20 

7,37 6.1 0 130 

8,85 6.50 1.60 

8.66 690 130 

8.93 6.70 140 

9.36 670 1.20 

9,91 7.10 1.20 

10 47 6.60 130 
1066 700 140 

1186 7.10 140 

1571 7.50 150 

Appendix 14. Size of Ambal Riong specimen along Kuching bay 

W:~~ht She:~~~9th Shell width 
I'm) 

304 780 1.00 

339 890 100 
4.16 7 40 1.00 

4 89 810 110 
5.05 7.30 110 
5.95 800 110 
6.07 8,30 110 

608 8.00 110 
617 850 110 
6,98 850 120 
7.08 8.40 1.20 

7.08 8.30 1.20 

7.65 8.80 130 
815 880 120 
8.31 870 1.20 

8.84 970 1.30 

902 870 1.30 

908 8,60 1.20 

9.10 950 130 
9.60 970 1.30 

9.65 8.80 120 
9.72 940 1.30 

9.77 9.20 1.30 
·,0,00 7.00 1 40 
10.70 9,30 1.30 

10.85 10.00 1.30 

10.99 9.00 1.30 

11.23 9.40 1.30 

1187 10.40 1,30 

1188 1000 1,30 

1237 9.10 1,30 

12.64 1070 140 

13.91 10.30 1.40 
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14.68 10.90 1.50 

17.36 10.30 1.40 

19.92 9.70 1.30 

20 46 10.60 1.50 

Appendix IS. Size of Ambal Jernang specimen a long Kuching bay 

w(~~nt Shell 1eng!h 
(om) 

Shell width 
(em) 

3.71 510 1.20 

386 460 1.20 

387 4.50 130 

4 97 560 130 

5.85 5.40 1<0 

600 5,10 15() 

7.23 6.00 16() 
8.49 6.60 170 

10.82 7.10 170 
26.21 9.40 160 
26 43 650 19() 

Appendix 16. Average size of razor clam along Transect I on 8 Oct 2005 

Distance No. of individual Wj~~ht si dev She~~~~gth sidev Sh~~;:dth si dev 

0 0 0.00 :1:000 0.00 :1:0. 00 000 :1:0 .00 

50 1 4 06 :1:000 493 :000 1.13 .000 
100 3 4.24 :1:0.84 5.23 .046 1.66 :1:0 .28 

150 2 429 .tl .96 5.27 i.0.75 155 .to.40 

200 5 493 .tl 72 5.31 :1:0.93 135 !OO.1 4 

250 , 3,38 .t l .44 4,57 to ,63 113 .to.18 

300 2 4,61 "04 SOO i.O, 71 123 ±0.24 

350 3 520 :1:2 .32 529 ±088 1.44 :1:0 .25 

400 2 6.82 .t522 585 ±1.25 1.48 :1:040 

450 2 581 ±2 63 570 :1:1 13 140 to.24 

500 4 5.66 .!.1 .23 562 to 58 1,38 !'0.20 

550 2 6,40 .t1 83 5.90 :1:002 1.4 8 :1: 0,07 

600 1 705 .to,00 6.40 :1:000 140 .to.00 

650 2 5.41 .to 57 537 .tom 145 teO 07 

700 0 0.00 ;000 0.00 :1:0.00 000 ;000 

750 1 5.13 !OOOO 5.30 ;000 150 .to.00 

800 1 6, 24 :1:000 5.33 :1:000 1.63 :1:000 

850 1 4,81 ;000 533 :1:0 .00 140 . 000 

900 1 4 37 :1:0.00 5 .33 .000 130 to.OO 

950 2 6.80 :1:2.27 5.78 :1:087 1.50 "'09 
1Q()() 3 7.45 :!: 1 71 602 .034 l.57 .to ,12 

1050 0 0,00 :!:O OO 000 .000 0,00 :1: 0 .00 

1100 0 0,00 to.OO 000 .to 00 0.00 :1: 0 ,00 

11 50 1 5.55 . 000 563 :tODD 1.47 :1:0 .00 

75 




1200 2 5.94 iO.7S 5,57 ~ooo I 1 52 t o.l6 

12SO 2 509 tUB 522 :!.O 26 I 1 37 to 09 

1300 1 6.13 t o.OO 5.63 !cO00 137 ,0 00 

13SO 2 51' ",. 577 ±t 18 172 :to 07 

1400 3 5.59 i t 37 550 ,0 " 131 

: 0,00 150 

to 13 

1450 1 31 6 , 000 ," , 0 00 

1500 2 6 96 !; 1 14 577 : 01 4 ! "5 : 0 07 

15SO 2 752 ,,'" 6 " : 080 167 .::019 

1600 2 425 :1 32 I ' 87 : 0 57 137 ,009 

1650 2 '21 1.1 12 I 6.55 to 21 1.53 10,09 

1700 6 373 :1:249 . 91 ,0 90 1.12 t o.31 

1750 3 480 :1:1.77 470 r1 11 1.1 8 10.22 

1800 1 2.91 :1:0.00 4.37 :000 0.97 t o.DO 

1850 1 2.86 to.DO . 87 to 00 100 t o.DO 

1900 1 8.42 .to.00 6.43 iO.DO "7 ,000 

"SO 2 2.42 to.2S 4.55 10.2£ 0.97 to.OS 

2000 8 1.92 to 60 42' t o.52 0,82 t o .l1 

2050 • 2.34 .to.52 4 .68 to .21 0 95 to.oe 
21 00 6 2.18 .to,37 4.29 t o. 23 0.82 :to. 12 

2150 8 2.06 .0 71 4.22 :to .59 0.80 :to.16 

2200 ° 000 ,0.00 0.00 .000 0.00 :to.00 

2250 6 191 t.0 39 42' :0.38 0.84 to.oa 
2300 12 18' i O.67 4.08 to 65 O.BO to.1 4 

2350 7 192 to 43 41 0 tDAl 0,76 to. l 1 

Appendix 17. Average size of razor clam along Transect 2 on 8 Oct 2005 

Distance No. of individual Wj~~ht sldev Shel11ength 
fern) . std&y 

Shell width 
fern) 

stdev 

° ° 0 00 :tODD 0 00 :t0,00 0.00 :to.00 

50 10 5.27 :t120 5.16 i O.88 1,25 :to.23 

100 8 3.58 t131 4.05 i l .11 1.18 :to 14 

150 13 3.35 to .88 3.70 t o.77 1.18 yO 19 

200 , 3,86 Yl.86 4.16 tl .09 1.29 ±O.29 

250 13 • 07 t l .67 4.24 yl 11 1.22 :to.13 

300 7 4,37 :t1.25 4.29 Y1.07 1,21 :to.21 

350 3 616 t 4.72 4.67 H ,88 1,17 :to,21 

' 00 
450 

500 

550 

•
• 
3 

8 

. 71 

44• 

• 22 
3,59 

to 85 

t l .3D 

".,
t 1.44 

4.44 

'52 
427 

3.94 

to.76 

.1099 

.1133 

1085 

1.04 

1.25 

111 
1.20 

to .23 

.to.1 4 

.to 05 

to 13 

600 6 4.77 t 1.24 .47 t o 76 1.34 to.18 

650 3 5.62 .10.96 4.97 :t l,O I 113 :to.l0 

700 1 4.00 :tODD • 30 10 ,00 1.40 .to.00 

750 2 4,23 tl 32 4.50 .10.85 132 .to,26 

800 ° 000 ,000 0.00 ::.0.00 0.00 '000 

850 3 8.32 .t2.23 631 :to 71 1,22 .to.08 

900 • 4.81 .t l 49 485 .to, 55 1.03 .to ,05 
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950 , 3.39 ,000 4.10 ,000 1.53 .to.00 

1000 5 3.66 11 32 462 t o.76 1.22 to .2S 

1050 2 3.38 i t .06 '35 i 1.20 , 05 :1:012 

11 00 , 4.10 to.OO 4 .87 :to.00 157 ,000 

1150 2 6.36 ±1 .17 5.73 :to.19 127 .to 05 

1200 3 '0' :to 48 870 !cO.53 1.21 %0. 14 

1250 • 4.07 :1:3,16 ... ± 1 45 0.98 :1: 0.20 

1300 6 <4 , ±1.91 492 i108 084 :1:0,13 

1350 3 4.08 to 79 48' "66 0.67 .to,16 

1400 2 4 .91 .to 92 5 .15 .tOOl 076 :1: 0.06 

1450 , 3.18 "'00 4.10 ,000 0.73 .to00 

1500 4 ' .00 to 23 483 to.58 081 .to.02 

1550 6 4.61 :1:267 5.29 .t 1.34 0.80 to,02 

1600 0 0.00 to.OO 0,00 to.DO 0.00 .to.00 

1650 2 2.22 t o,33 4.30 .tOA 2 0.87 i O.OO 
1700 10 '96 .il .0S 3.82 :10.70 081 tOO2 

1750 30 ' 41 "'.54 4 .16 :to.68 0.90 .to.12 

1800 22 1.75 .to.51 4.20 to.53 087 :1:013 

1850 26 16' :to 80 369 :to.65 0.83 .to.13 

'900 12 1.59 ±O 52 333 :to.36 0,79 t o. 12 

1950 11 149 .tDA9 4.15 .to.S2 107 :10.46 

2000 8 ' .36 .to 47 4 08 :to 50 090 :1:049 

Appendix 18. Average size of razor clam along Transect 3 on 8 Oct 2005 

Distance No. or Individual W(~~ht stdve She;~~~gth stdev Sh(~;!dth stdev 

0 0 000 :10.00 0.00 10.00 000 ,000 

,00'50 • 315 1:063 4 .74 1:0.22 1.05 

'00 2 2.38 :11 .06 4 .18 1:1,25 1.03 .to 00 

150 4 3.53 :1:059 4 .73 :10 ,30 '28 .to,08 

200 5 3 .59 ,056 .83 ::0.25 1.23 i O.16 

2,. 3 4 .18 ±0 40 5 .14 :to 05 1.31 :10.04 

300 3 "9 i2.oo 5.53 :10.95 132 t o 24 

350 4 276 t o 22 4." to.43 1.07 to 12 

400 , 2,83 to 00 4 .40 .000 1,00 to.OO 

450 2 4 12 :1:2 43 5.10 tl .56 1.05 :1:0.49 

500 9 4 93 tl 35 547 :1038 '18 ±0.11 

5,. , ' .00 .000 5.20 ,000 1.70 ±O.OO 

600 , 4.51 ,000 5.40 to 00 130 to.OO 

650 , 4 82 to.OO 5.50 .000 1.20 .to .CO 

700 ° 0.00 .to.OO 000 tO,OO 000 .!.OOO 

7,. 3 4 .23 ±1 .77 533 to.73 1.12 ±0. 18 

800 4 6 .78 t2.78 5.75 :10.64 1.30 :10.15 

8,. ° 0.00 ±O.OO 0.00 :10.00 0.00 to.OO 

900 , 637 .to .OO 590 t o.OO 110 to.OO 

950 2 5.9 1 :to 15 6 .05 to.02 1,38 to,1 2 

'000 ° 0.00 .000 0 .00 %0.00 0.00 1:0.00 

1050 2 749 t1 70 622 t o 26 1.35 ±0.26 
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1100 4 4.70 .11 .90 5.53 :to.80 120 to.16 

1150 2 543 .t2.56 5.90 ,099 132 .10.26 

1200 5 3.50 .10.99 4.95 to 46 11 3 to.14 

1250 1 3.85 .10.00 500 to 00 110 .to 00 

1300 6 4.58 .t314 532 ±l .G7 124 :!:O.29 

1350 2 3.55 .t2.19 5.06 :to44 1."" to.21 

" 00 2 252 t062 4.62 rO.73 1.05 ±0.12 

1450 1 757 :1:0.00 1.30 t O,oo 1.57 .10,00 

1500 3 5.78 to 91 5.61 t D.43 1 30 .10,07 

1550 1 265 to.OO 480 t O,OO 1.18 fO,QO 

1600 2 2.97 :to 60 4.7<1 :to.39 1.09 .to.Ol 

1650 2 239 :12.19 4.18 ±1 .39 0.96 to.32 
1700 5 1." :1:.080 4.45 ±-O.77 0.84 :to.1 4 

1750 7 1 38 to 58 386 to.61 0.75 to,13 

1800 13 1.61 :1:0.45 420 to 49 0.62 .10.14 

1850 8 1.40 to 44 4.03 .10.52 0.78 to.12 

1900 16 167 to 58 4.19 >0'" 087 :to 15 

1950 34 179 t046 427 1-0.43 091 to 10 
2000 30 1 64 to.46 4.20 .10.49 0.82 to.13 

2050 17 1.55 :1:053 4.17 .10.51 0.83 :to ,1 4 

Appendix 19. A verage size of razor clam along Transect I on 17 Nov 2005 

Distance No. of individual W~~~ht ,tdev Shell length 
stdev 

Shell width 
stdev om om 

0 0 000 t O,OO 000 ,Q(JO 0.00 ,000 

SO 6 487 to .94 5.51 to .61 103 :to.05 

H'" 4 5."" -a 10 5.33 ±0.98 1.05 to.06 

150 5 420 to.lS 5.36 ±O 26 104 to 05 

200 5 369 t139 496 to 74 0.90 to.20 

250 0 000 to .oo 0.00 to,OO 0.00 to.OO 

300 8 4 18 :!:1.75 511 to.56 0.96 :!:O.17 

350 5 4 .71 :!:3.36 4 94 11.21 100 .to 19 

400 5 710 t 1.29 6.12 to.36 1.16 t o.05 

450 9 4" tl.58 5,13 :to 82 098 to 18 

SOO 6 4.15 t189 4.97 f090 096 :!:0.19 

550 5 528 11 ,94 4.96 :tUO 0.96 :0.19 

600 3 3.63 :438 443 ::.1 .79 063 t o.32 

650 2 6 .01 tl .56 5.80 to,42 115 :007 

700 2 2,27 t1 11 420 :0.71 0.75 to,07 

750 3 806 :2.30 6,43 to 46 123 to 12 

800 1 8 .44 :!:O.DO 650 to.OO 1.30 ±O.OO 

850 1 699 to.oo 6.20 10.00 1.30 to.OO 

900 2 9.34 tl 12 6.75 to.35 1.35 .to.07 

950 1 7.71 to 00 6.30 :1:0 .00 1.30 to 00 

1000 1 10,16 ,000 720 :!:O.OO 140 100.00 

1050 2 5.72 13.91 5.50 .1127 100 10.42 
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1100 0 000 .000 000 .. 00 000 i O.OO 

1150 0 0.00 tD.OO 000 :10.00 0.00 .. 00 

1200 2 664 to 91 6.15 to 21 125 ro.07 

1250 1 8.45 to.OO 650 %0.00 1.30 .to.OO 

1300 2 3.59 :t203 4.70 to 85 090 t o.28 

1350 2 6.22 i l 51 585 to.49 1.1 5 to 07 

1400 1 065 .000 310 . 000 0.60 t o.GO 

1450 

1500 

3 

3 

3.56

•." 
:1:2 18 

to 87 

• '0 
5.27 

11.25 

to.21 

0.97 

103 

:1;0 .32 

to.06 

1550 2 1.59 ±O.04 • 05 to ,07 0,70 to.OO 

1600 2 112 .0 " 3.50 :1:028 0.65 to 01 

1650 8 2.01 :1:0 43 ' 36 t OAD 070 tO,OS 

1700 18 '" to57 3.96 to 45 0.66 to07 

1750 16 1.99 .to.S3 .,6 . 0 66 07. t o.l0 

1800 15 213 iO.53 '" t o.4D 078 :1: 0,07 

1850 20 167 :1073 4.20 to.52 0.73 t o .08 

1900 18 191 :to 53 4.16 to 34 0.70 t o.OS 

"50 5 117 i 0 45 3.72 .to.43 0 70 to.07 

2000 • 132 .to 37 3.78 .to 32 0.70 to.OB 

Appendix 20. Average size of razor dam along Transect 2 on 17 Nov 2005 

Olstance No. of Individual W~~~ht stdey Shell length
tom) . . Idey Shen width 

toml 
.Idey 

0 0 000 .000 0.00 .000 000 .0 00 

50 2 368 to29 ' .80 .09' 1,05 iO,07 

100 1 7 02 .000 630 to.DO 120 :1:0.00 

150 5 311 %230 ' 60 tl .02 082 :1:0.22 

200 1 207 to.OO ' .30 to 00 0.70 to.OO 

250 1 7.68 :1:0.00 670 iO.OO 130 to.oo 
300 1 5 00 .000 560 .000 110 :10.00 

350 • 6.93 .to 78 630 :to 24 125 .006 

' 00 3 6.03 :0.66 613 .to.35 120 t.O 10 

450 2 750 :t120 6.40 .to 28 135 :1:0.07 

500 2 7.50 "34 625 .to 21 1.25 .to 07 

550 2 621 :r.155 600 .to 57 120 rO,," 
600 1 637 .. 00 6.20 .. 00 1.20 " .00 
650 3 5.47 11 .24 570 ...... 113 .to.12 

700 1 851 .000 6.80 .000 130 :000 

750 1 8.35 .. 00 670 :000 130 .. 00 

600 6 5.02 to 72 5 60 ::.024 1.08 "08 
850 3 638 :tl .19 627 ,, 06 120 :to.tO 

900 • 5.36 t.3.24 5.73 "66 1.03 .033 

'50 3 6.25 .t277 580 :to 78 110 .to.l0 

1000 3 7." :1225 633 .to 76 113 .. 15 

1050 3 6.84 :2.54 617 .to.87 120 .tO,10 
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1100 

1150 

1200 

1250 

1300 

1350 

..00 

1450 

\500 

1550 

3 

2 

1 

° 

4 

4.70 

395 

4 " 
0.00 

276 

233 

19' 
090 
1.83 

1 99 

:it .3? 

1:0.52 

,000 

±O .OO 

,000 

,000 

"00 
,00lO 

:0.00 

tQ.34 

5.37 

505 

5.30 

000 

5.00 

520 

4 " 
3.70 

4 90 

." 

.:055 

.0" 
iO.OO 

,000 

.000 

.000 

:to.00 

±OOO 

%0 .00 

to.53 

1.07 

1.00 

100 

0.00 

0.90 

0.90 

080 

0.70 

0.80 

0.70 

:to 12 

"00 
iO.OO 

100.00 

.0.00 

±O.OO 

:to.DO 

, 000 

10 00 

to DB 

1600 6 166 to 74 4 .13 :to.53 070 to,09 

1650 4 163 to 40 4,28 :1:0 .31 0.73 :to05 

1700 21 2.36 11 .66 4 50 :1:072 0.80 t o .l6 

1750 .. ,.. to 42 4,09 to 41 0.72 ,0(" 

Appendix 21. Average size or razor clam along Transect 3 on 17 Nov 2005 

Dil l_nee No. of Individual W~~~ht "deY 5h':~:~9Ih . tdev Shef~ width 
oml stdev 

° ° 000 "00 0.00 .to.00 000 0.00 

50 2 4.33 :i3.54 525 :t1 48 0.95 035 
100 2 <25 t.0 21 5.35 1007 110 000 

ISO 1 5.35 .to.OO 6 .20 , 000 1.20 0.00 

200 1 4 20 to.oo 540 ,000 110 000 

2SO 2 ." t3.36 4 95 r' 10 110 0. 14 

300 1 1.81 to.OO 4.20 ,00lO 0.70 0.00 

3SO 2 5.11 11 .87 5.55 ,06< 115 0.Q7 

400 1 .4 ,24 %0.00 530 ,000 100 000 

' 50 2 ' .04 .t2.52 ' 60 .to.71 0.95 0.35 

500 2 1341 :1:9 .30 7.70 i 1 13 145 021 

5SO ° 0.00 'i0.00 000 :to.DO 000 000 

600 I 5.85 ,000 5.90 "00 120 0.00 

650 2 708 i078 670 ,099 1.30 01' 
700 1 6.71 "'00 6SO ::000 120 000 

750 3 6.73 .t121 6.00 J:.070 1,10 010 

BOO 2 1.29 "08 6SO ,000 1.20 000 

850 3 6 .11 ::. 109 623 .t061 120 0.10 

900 1 536 4000 620 1;0.00 1.20 000 

950 2 509 :tl82 5.60 to 42 115 007 

1000 1 9 46 ,000 700 ,0110 130 000 

1050 ° 0.00 to.OO 000 4000 000 000 

1100 1 735 ,000 630 4000 1.20 0.00 

1150 3 733 :t.2.31 617 .to 93 123 0.15 

1200 1 3.53 ,000 '90 :tOJ)() 0.90 000 

1250 1 5.93 ,000 560 .000 110 0.00 

1300 3 603 .1:3.54 5.73 xl .IS 1.13 0.23 
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1350 2 1 55 :0.91 4 .10 ::to 85 065 007 

1400 1 21 2 :::0,00 4,90 tO ,OO 080 000 

1450 2 1.37 :1:0 42 4.10 to .14 0.70 0.00 

1500 2 1." t1 ,22 4.10 :::1.13 0.65 Q,21 

1550 4 1.07 :tOA8 363 to 57 0.58 005 

1600 3 1.89 :to.24 443 :to.15 0.73 006 

1650 6 182 :to 43 445 ,036 0.65 0 05 

1700 6 155 to.68 4.08 t o.58 0.60 006 

1750 9 1.70 :0,39 4.28 :035 0." 0 05 

1800 13 1 50 ,036 <:" 10.44 068 007 

AI)pcndix 22. Average size of razor clam along Transect 1 on 5 Dec 2005 

DistJInce No. of Individual Weight stdev Shell I:~9th stdev Shell width stdev(aJ om _lo mL 

° ° 000 ,000 000 to,OO 000 ,000 

50 6 1.89 "" 397 :0.-46 0.77 to.1 4 

100 4 336 :t2 49 4.63 t128 093 :1:025 

150 4 2.34 tl01 3.50 to 24 088 to 10 

200 9 3.05 -t2.04 4.46 t 1.15 0,91 -to.29 

250 16 4 37 i2.62 495 :11.12 0.99 .1:0 .22 

300 11 233 to.95 4,05 :to,55 0.82 :0.17 

350 18 2.91 :t185 4 67 to .84 0.91 ::0.24 

400 1 6.35 ,000 6.20 :0.00 1.20 to,OO 

450 ° 0.00 :to.00 0.00 "00 0.00 :to.00 

500 ° 0.00 to.OO 0.00 ::to,00 000 t o 00 

550 ° 000 :to 00 0.00 to .OO 000 to.oo 

600 1 3,75 to.OO 4.80 .1:0 .00 0.60 "00 
650 1 5.72 .1:0 00 5.50 to 00 1. 10 :000 

700 1 1025 t o.DO 7.30 to.OO 150 "00 
750 1 4.69 t o.DO 5.60 "00 1.00 ,000 

800 1 673 :to 00 580 ,000 0.90 .1:0.00 

850 ° 000 t o ,OO 000 .1:0.00 0.00 "00 
900 ° 0.00 ±O.OO 0.00 to.OO 0.00 "'00 
950 1 594 "00 5.50 iO.OO 1.30 .1: 0.00 

1000 1 8.24 .1:0.00 6.50 to.OO 1.30 ±OOO 

1050 ° 0.00 to.OO 0.00 "00 0.00 .1:000 

1100 1 5.47 , 000 5.90 ,000 110 ±O OO 

11 50 1 4.05 tO,OO 5.10 to.DO 130 t O,OO 

1200 1 134 :to.00 420 "00 100 "00 
1250 2 096 to.28 3.65 :0.07 055 tO N 

1300 1 0.42 :to.00 3.30 "00 100 ,000 

1350 1 108 to ,OO 3.40 to,OO 0.70 :0.00 

1400 1 0.60 " 00 360 "00 070 ,000 

1450 1 111 t o ,OQ 3.80 :to.00 0.90 :0.00 

1500 1 0 74 to.OO 330 "00 060 "00 
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1550 5 ". :to.38 4A2 :to 41 0.76 :to 13 

1600 7 1.83 :to.57 4.15 :to.46 0.80 .1020 

1650 ° 000 :.0.00 0.00 :to .00 0.00 ,000 

1700 8 '57 .10.62 3.83 :1:051 0.69 ,006 

1150 8 0.98 1030 3.55 :to 40 0.65 10.13 

1800 , 1.28 .000 3.80 10.00 070 :to.00 

Appendix 23. Average size of razor clam along Transect 2 on 5 Dec 2005 

Distance No. of individu~1 W~~~ht stdev She;~~~9th stdev Sh~~::dth stdev 

° ° 000 10.00 0.00 ,000 0.00 .10.00 

50 5 4. 2<1 :to.39 5.12 1047 1.24 10.15 

100 3 3,58 12,35 <1 .70 to 87 0.87 t o 21 

'50 3 5.09 :1:2.65 5.80 :10.89 1.17 ±0.12 

200 0 0.00 .000 0.00 10.00 0.00 10 ,00 

250 , 5.94 ±0.50 5.83 :10.26 120 iO.1 4 

300 2 3.3<1 .1240 5.30 to.99 105 t o.2 1 

350 , <1 .70 tO ,oo 5.00 to 00 11O to.DO 

400 3 724 .10.31 6.10 .10.61 1.20 ±0.17 

45O 0 0.00 .000 0.00 to 00 0.00 ±O.OO 

500 2 86' .t245 6 75 to 78 1.45 t o.07 

550 0 000 t o.OO 0.00 "'00 0.00 to.DO 

600 2 8 ,17 10,86 670 1042 140 10.DO 

650 , 565 .10.00 ' .90 :to.00 1.20 ±O.OO 

700 2 3.60 1052 5.00 %0,28 105 .10,07 

750 ° 0.00 .to.00 0.00 .000 0.00 10.00 

800 1 319 ,000 <1 .20 .000 0.60 .10.00 

850 0 0.00 10.DO 0.00 .to, 00 0,00 10 ,00 

900 3 7.05 1249 6.07 .11.01 "1) t o.l0 

951) 2 346 ,004 ' " 10.35 1 05 10.07 

1000 0 000 10,00 0.00 10.00 0.00 1000 

' 050 2 4.63 ±O 25 5.25 :to.21 '25 %0.21 

1100 , 391 to, DO 320 10.00 0.60 to 00 

1150 , 4.22 10.00 5.00 .to.DO 1.30 10.00 

1200 , 3.67 "'00 3.75 to.oo 090 .000 

1250 , '" %0.00 <1 .10 tO ,OO 1.10 10,00 

1300 0 0.00 to.oo 0.00 10.00 000 .000 

1350 0 000 .10.00 000 .000 0.00 tO ,DO 

1400 , 0.98 10.00 3.40 :to.00 090 %0.00 

1450 9 113 .10.21 3.84 :1:0 47 0.68 to.l1 

1500 • 1.43 :1:0 ,27 <1 .33 ±0.50 070 ±O 21 

1550 5 , 62 .1085 ". :1:0.71 0.96 .10 15 

'600 9 1.16 :1:0. 54 3.68 .10.72 074 .10.21 

1650 '0 1.52 10.47 <1 .01 :1:0 40 0,76 to 21 

1700 30 1.24 .10.32 3.83 to.41 0.69 :to.l1 
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1750 " 1.08 ±O 4{) 3.57 ±{).29 0 65 ±() {)5 

1800 • 1.20 :::0.45 3.66 ±0.44 063 ±0.07 

Appendix 24. Average size or razor clam along Transect 3 on 5 Dec 2005 

Distance No. of indiyidual Weight 
la' 

stdey Sh,,!~~~gth stday Sh~~;;dth stdeY 

° ° 000 "00 000 ±O,DO 000 . 000 

" 6 4.47 ' 0 96 513 .0,. 1.05 -to 12 

100 6 7.41 ±1 67 613 : 055 128 :to 08 

150 10 5.06 :t2 10 5.33 : 1 18 1.12 ±0.23 

200 13 5,81 i 328 535 :to.93 1.15 :to 16 

250 , '" to 80 503 :to 43 1.13 to,19 

300 6 590 t3 29 5.62 t l .0l 107 :to.22 

350 5 5.89 :tl38 535 :to 81 1 24 :to.05 

400 5 6.58 :to.47 , .. to 39 1.20 t o.07 

450 2 4 18 t1 27 4.80 ±0.57 0.90 1:0.14 

500 ° 000 "00 0.00 ±O.OO 0.00 t o.OO 

550 , 6,86 to ,42 6.24 1:0, 70 132 to .13 

600 3 6.27 .t 1 12 567 t o.40 1.07 :to.32 

650 1 10.47 :to.00 6.60 .to 00 130 t o.oo 

700 4 676 .t l .71 6.03 to.49 1.33 t o.26 

750 2 4.92 1:079 450 t1 41 1.00 t o ,28 

BOO 3 531 .t 1,Q4 5.40 t o,36 123 tO,15 

850 ° 0.00 :to.00 0 .00 t O,OO 0.00 :tO,OO 

900 1 602 .000 5.60 :to.00 1.10 " .00 

950 ° 000 .te0.00 000 :to.00 0.00 :to_00 

1000 3 4.91 t144 5.30 to.44 127 to.25 

1050 2 4.87 t5.06 5,50 t2 .1 2 1.05 :to 35 

1100 1 7.23 :tO,DD 6.50 to.OO 1.20 t O,OO 

1150 1 67' t o.DD 6. 10 t o.OO 1.20 t o.OO 

1200 ° 0.00 .000 000 .000 0.00 t o_OO 

1250 ° 0.00 :to.00 0.00 to .OO 0.00 :to.00 

1300 ° 0.00 :to.00 0.00 >0.00 000 >000 

1350 2 130 t o.36 3,65 to .64 0.65 t o,07 

1400 4 1,96 to.40 4.03 to .62 0,88 to ,29 

1450 4 1.25 :to 38 363 .to.17 065 .006 

1500 4 1.28 :to.30 3.83 .030 088 to 17 

1550 6 2.44 to 35 4 60 to 18 0.66 >0" 

1600 6 1 56 to.48 4.25 to 39 0,91 ±O 17 

1650 6 2,02 t o,78 4,39 to.53 0.85 t o,19 

1700 2 1 90 t o.89 4,40 :1:.0 .71 075 :to.0? 

1750 4 1.20 :to.35 349 :1:.0 .30 0.75 :to 10 

1600 5 112 ±O.34 3.35 .to.32 0.66 .te0.l1 

83 



Appendix Jl 
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Picture I. Different species ofrnzor clam 
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Picture 2. Ambal Biasa 

Picture 3. Ambal Jemang 
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Picture 4. Ambal Riong 
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