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ABSTRACT

The manila clam (Ruditapes philippinarum) is mainly distributed in the coastal area which consist of mud, sand
and gravel, but they rarely live on the upper and down reaches of river. For a long time the manila clam has been
inhabited in Taehwa river which has been exploited as a traditional earning resources and has become as a major
object by neighborhood fishermen. This study was undertaken to evaluate stock assessment and to build
management implications with the ecological parameters in Taehwa river from June 2009 to June 2010. The
maximum age of manila clam was determined to 6 years old from observing ring radius of shell, the length and
weight relationship was TW = 0.0002SL*%° (R? = 0.925). K and L. were respectively estimated 46.64 mm and
0.341/year by von Bertalanffy growth. The instantaneous total mortality was estimated to be 1.171/year and the
age at first capture was 1.37 years by the Pauly's method using shell length composition. The current total
biomass of manila clam was calculated 1,483 mt over study area 1.46 km” by swept area method. ABC
(Acceptable Biological Catch) estimates of manila clam showed 512 mt with using Fo 4. It's desirable to determine
the optimum harvesting time as after main spawning season, as well as it's required to manage fisheries resources
considering capture age and biomass through adjusting a first age at capture.
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Akl 317, BAVE 5 71de] 3 Aol BEta 9]
N 2 t} (Konstantin et al., 2002).

vlx2t (Ruditapes philippinarum) <& 23} £ (Order = vhAHe] ARRRS AR, 200007 20101

Veneroida) 5 3 (Family Veneridae) o £31= %02 7r siold 3} Asfokalel] &gt upAet AR 214-404
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Fig. 1. Map showing the sampling site of Ruditapes
philippinarum in Taehwa river of Ulsan.

121 A P e E 2 R =il o e S I e K o R e
oke] ool FETeEA AY it T £250RA
2] 7|e7} ek =3t ejsblel wiA =t A7 Akl A
A vEEE 5 7HEHE71E 2 v FDA 3814
olsle] kAt fF o7 HrtE o] Hs} A oln| A9 Al
o= =24 7143 A7 ojAZ} (NFRDI, 2010).

upx|gke] et o AFEE A Akl AAlsls vixlE
o] Aalaibdy) 18 9l 4% 9+ (Chung et al., 1994),
A8l Akt v Eke] A ehA 7 (Kim and Zhang,
1999), &Eakae] Wste)] wWE wpA|ge] AeA w3 A7
(Shin et al., 2001), A% AFaG k2] nix|gke] U4
g8k <7 (Cho and Jeong, 2007), 5% <7|319<] ulA|
2218l AAe]o] #gt QA+ (Cho et al., 2008) 5o 3%,
2ol A= Aol Amursky W] wRx|=he] Al Fxe}
AAAT (Ponurovskii, 2008), 5= JiaozhouW"te]| o]t
w1 A4 A8k A7 (Ren et al., 2008), #FAEHe] A
A3 o o3t A8 (Coughlan et al., 2009), Lt~ of
7hgnkell AAsE viAEe] 2|&A o] 85 ¢J3t HtA nd
(Bald et al., 2009) 2] Hj¢|A o2 W 77t Basa
ok

FEjuetellA =27 sdelA AAtE = elste] npx]h
A ojule] £25FUE 3 T8 fAAe| ARA
o724 AFE AMbelnz AKMRSE S5k AEA<] v}
Fasit) o)F fEiM= e ) npAE ARl digk 7714 0]
I B3l Ad2xAE 58 AR 5Ado] A<
of slar, w3k mofio} x]jje] AAJEE {3t Aeete] &
TFEoh & AT 24k " A=t AlErE 9w s
Ak ks AAEE] s vk ke A AR EA 54, A4
F 2 ARG FAskl

R

1. 248 g 9 A7

& 2R AR A st FskRell AAlske wiAlE A
ol gt Aef5A, ALF 2 A== A4S 918 2009
64-20104 6 Fot AUz 73]0] A A} (Fig. ).

2. 24343

2t A3t skl E¥she whAlE Aol diE B
3 AEHFE Tefsl] gl A sh-e] A 5-6 me] AT
el A 1270 A, $AHS 7-8 me] BFelA 67 AL
Z % 1,462,314 m® BA 187] ARE AAsle] 24319
o (Fig. 1). Az AsHa) Fgol7-5 o8-8t zAlshgl
i, Balge 4 7-8 m #Hew A FrpolT Akge]
=7F] 1 m x 1 me] FFTE ARt FezAs 3
skolct.

R CES!
1) HIX|2t &3

A Hisptel A AR v SgpatEhd e
2ol $4ksle] Z14 (Shell length, SL) < 0.01 mm7HA] o
A2 Vernier callipers A3l 43131, A5 (Total
weight, TW) & 0.01 g7HA] AAAEE A3t SA815
o}

2) fgn 43

apx|ee] AL S5 e ARRAT AL,
e §AVE 43 AAT F, hde U o]2A

o = AAskgch A szt ool

Al B4E o Adsga sizke] &E7bA 9 & &L
= 3ok
AguiEivle s dubdor s de] AMSE+ von
Bertalanffy A14% 49 (Bertalanffy, 1938) = AR&3}e] +
3kl
I, =L (1 —e 070 )

t

o714 Lot ol £2 A, K A%, tok Aol
021 we] o|EA Aotk o|EH HelF (W.) & 7%
(SL) 3 AEF (TW) o] Foale Faila) Barele] 7519
.
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3) dztE R MTAH
A (2) = AFRAAEE A}%ﬂ&] Pauly
(1984) °f o5t o3& FAP ez T3, e (S) &

AR Aol bl Aot Sl
S=e¢ 7 (2)

&7HAA Al (M) £ Zhang and Megrey (2006) 5
= st e,

BK

AL —t) ©®)

g, tot A%l 02
B4 ] Aole,
SN $7

714, K ARAE, tuucs 2

wel olgd A, gAY - A%
aen el () &

AQATYASE Aste] Fehsieh

F=2-M (4)
4) o{ZIILAE U o=IHAIAE
o371l ® (t) & vk ZFEAdelA 20099 7-¢
20109717 2449 Ha7Ae dgos s, oL
ANAF (to) < 1ZES] AFxA47} von Bertalanffy 43744
£ o] &3] FASHE AP o]FEFAYH  (Pauly, 1984)
= AH&ste] A3

5) xtelz £3

A7) Azl g PR sheld 54l mie} 7194
Yol 7o} Y FHE l»%}aiiui, 2 wpel e A
AT AAFE ARG PEe A 5) D A 6) 7 2ok

o

AT A A 2 (g/m?) = FAgF(g)
ceeney AFAA (= AFAE (m) < AFE (m), m?)

%)

7t AR A% 0.96 m/sZ 2—%‘:«& dupelglonz oy
ZE 116.1 mo]iL, % Pi, =, ZAklT -E—%H 2740
0.127 me|==2 7+ AA

wfeA, AdERe 9 i A= tﬂ@ﬂ *ﬂxﬂau «%}ﬂ-f{l Gl
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At HF A Z vl gke] Aa] HAe
o7 =A%

nelste] ofele] 4

A% (B) =
(7

AAG HEAAE x WA A4 BAR)

E3F A9k B F 77t niA =] A4 " Aje]r) o3t
A5 Hlastr] §l3ke] t-testE AAISISIE

6) 7lictuatet @glof| o|3t FA

A2l o] AR AL W AR I AG L 73]
2]l Beverton and Holt (1957) 2@
vy / . 3 U expl—nK(t —t )]
= = F expl =Mt .—t )W ”Z:“ e 0
(1=expl— (F+M+nk)(t =t 1) (8)

°5F YRS 7]'011:]'/@}“1'& Up=1,U; =-3, Uz =3, Us
= -1°]9, W, K, to= von Bertalanffy A4-2]<] ujj7]H<
0|1, F& 08 b, M2 A Ale, e
oA, t ATAE 52 AL, tn
o 2meigols

7) Fox 3

Foi1 ol2o] gl& wle] AArF FAlel gt 712719 10%
7 Ee 718710 siEie olEAHAISRE v]Ehe),
Beverton and Holt Z@2-& 7t S AgAlg=ol] dfsf| n]&
ste] o AlE 3 ¥, 1 2] 10%0) FEe #eE
Fo13t& 431500k

AY/R) _
aF
o _ - 3 U ,(M+nK) exp [ —nK(t =t )]
exp L= Mt =t W . ,,Zu{ (F+ M+ k) °
expl = (F+ M+nK)(t —t )]
(F+ M+ nK) *
At =t DF 4 (M+ 0kt =t JF=(M+nK) ]} 9

8) MEstH 3520l

ulrZte] AEEE  §8-o]E3F (Acceptable Biological
Catch, ABC) 2 #Al2] A= (B), £2AIAFAS (M),
22)a AR A AF(Fase) & A3 2] (10) &2 5
73tk

(
)

_lﬂ,
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Table 1. Radius of ring in each ring group of Ruditapes philippinarum in Taehwa river of Ulsan, June 2009 - June

2010
Radius (mm)
Ring group Number of samples
R rl r2 r3 r4 r5
1 21.55 17.00 105
2 27.56 16.48 25.94 124
3 33.26 16.75 25.46 31.61 110
4 37.15 16.06 24.72 31.15 35.45 67
5 40.86 14.10 22.46 30.64 35.80 39.01 7
Mean 16.07 24.64 31.13 35.62 39.01

1

_ — (M+ F )
m (1—exp ) (10)

ABC= =F,p-B

1. 993 A%
npA| o] AHAAE el sjzke] owelM ERddel
Hojjo] AAAS U 2 A - Sk
]_

Aoz HAE 448 SAT T2 2 1649 mm, re=

W 4L A9 Ao 7 7h3elt) (Table 1).

T 8 HF A2 RE A3 von Bertalanffy A
& Ly = 46.64(1-¢"*170%9) 29 Au7aeql o]
FHAAH (L) & 46.64 mm, A5+ (K) £ 0.341/
, Aol 04 we) o] 2A o1F (to) & -0.26841% F4 =
o} (Fig. 2).

23 AZIke] #AAS TW = 0.0002SL**® (R® =
0.925) ©|33 (Fig. 3), 2747 AFAAE 53l 44 o]

Lo N

39 ¢h rt o

40 ¢

L1=46.64(1 —gl-0.341(t0.268))

[oN]
L]

Shell length {mm)

Age (vear)

Fig. 2. The von Bertalanffy growth curve of Ruditapes

philippinarum in Taehwa river of Ulsan.

4 HAAFT (We) 2 25.87 g0 2 Taizich

ejzhtel A AAEE v 2 H9 11-13 mmo]
s e F2 B olfg s AenA Foldel
ool A 2010 2.697) 2R W i AL 247t
7-41 mm, 24.0 mm°]g¥ == 1A417¢] 2 12 mme}
2, 3412l 28-30 mme] ZAIFNA BA = (Fig. 4).
wiAEe] A5 A9 E B, 1472 13-26 mm, 24
T2 21-30 mm, 3AIEE 28-36 mm, 44|72 34-40 mm,
5AlTL 39-41 mm=EA 1A 42%, 24| 37 %, 34| 19%, 4-5
A= el dellA 2%5 AHA|8FSI

2. 3AE Y SRS

e}t vl oigt A EAX2A AR
A (Z2) © ZFxA 225 A3 oFE JAA 2 E
1171402 FAEG o FAR AR Al
A Az (S) 2 0.310013l0} (Fig. 5). A Al
(M) = Zhang and Megrey (2006) <] %8 23] 0.545/
dolglen] oAl 0.626/9% T35t

i)
2

15 1

12 F

TW =0.00025%%

~ gl (n=1,620, R =0.925,)
)
b=
(@]
T 6 I
=
S
23t

0 ¥

5 15 25 35 45

Shell length (mm)

Fig. 3. Relationship between shell length (SL) and total
weight (TW) of Ruditapes philippinarum in Taehwa river
of Ulsan.

- 110 -



10

Average : 24.0 mm (n=11,502)
8 -
= A
36 1
o
[}
>
8
T4
2
O | L1l
13 57 9111315171921 232527 29 31 33 35 37 39 41 43 45
Shell length (mm)
Fig. 4. Length-frequency distribution of Ruditapes

philippinarum in Taehwa river of Ulsan.
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Fig. 5. Estimation of the selection ogive of Ruditapes
philippinarum from a length converted catch curve
analysis using the Pauly method (1984).

3.3 % % AN AFE

7RI AH S () = vhAEe] A ellA 2009105
201097k 24 2277 qi*%ei galksle] 0.2142
F45 9L, w2k o] gsjAA¥ (t) < von Bertalanffy
A oz RE] dojAl A wispds Lm, K, tos AH3-3}o]
Pauly (1984) ¥ol] 93] 1.37412 245} (Fig. 5).

4. A2%
2009 643 20104 6Y7HA] AA = ALzl A} A

3] HAY A (g/m?) < 1,035.7 gm’ o2 FAEY
1, Ballge] WAY YAF (gm®) & 975.0 gm’ow F4
=leh A B T 7] A2 HPHs AolE g
t-test A= p-value”} 0.32724 #-24+F 0.05¢] gt +
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Table 2. Density and biomass of Ruditapes philippinarum in
Taehwa river of Ulsan

Sampling site Density Area Biomass
& (g/m’) (m?) (mt)
A 1,035.7 935,881 969
B 975.0 526,433 513
Total - 1,462,314 1,483

A A7re] WAY AT Aol s Ao vepth x|
2he] F AYAFS 1,005.3 g/m® o]$ 3 As} Baflg2] AA
7] 146 ha (1,462,314 m?) °] AJAls}= npx|eke] & 249
2 1,483 Eo7 FA= 3t} (Table 2).

olﬁ, a3

5. Qo] AYA S 2 HAH A
npA| ko] Ao E 7w o) AAolgdHSs FAs] $I8ke
Beverton and Holt (1957) Z2ejA] o]242] A5 (W
©) < 25.87 g, AAAF (K) £ 0.341/year, 2P| 0% o
2] o]243l AF (to) < -0. 268*11 AAAA M) &
0545/year olE A A (t) & 1.374], o171 E (¢,
< 0.21A], HHdF (to) & 6415 A4 ATk <7t
W}“PZﬂT (F) ol gt AGAAAE (t) 7 7HiAATF
(Y/R) #e] #AIE As|nd, A o] i d=s] 1.374],
HA)e] £oj2AAS F o= 0.63/4004 71sidAAteko)
1.38 g3l YR Slvth dAe] oJF A AR A 7t
HAPASE 1.0/4 0% EQlohd JpidAAEFe] 1.44 g7
A F7vske Ao Yehgth t7) 25402 FE 2,022 =
ol o 7plAArEES 1,67 go® Hugks Xt} (Fig. 6).
Ag A el gt 7oA At TRl AL
o] #A= AAL F (0.63/9) A=t} 2.041% Fo|d 7}
TS 1.44 go 7 FUlehe Aeg Yehtoy 1 o]
Ao tE T7/MITIM TSt 2.04]Y W
238 MRS Faske AYgE 2t (Fig. 7).
AGAMNA A2} ErA A A7 A s e b}
A2ke] splgAatere] e AEs] $18ke Fig. 87 2
3 = ?0121 tc°ﬂ w2} Fof

—

“

7}0@*@4&@ 144 g olgo2 Z7ksp) on WA
FolAl 63 154 o1 Eol% 74l gateo] 144 g oo
2 3711 ok Ao® vl (Fig. 8).

6. EH & §olFF

4 "3} s xR A7 AEEA  Fgol
(ABC) < AH43}7] S8t A7t A% (B) = 1483822
FAEPQL AHAGAGASE (Fo) 2 SAAAPTAS
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Y/R(g)

currentt .= 1.37

t

c

Fig. 6. Yield per recruit curve of Ruditapes philippinarum in
Taehwa river of Ulsan, Y/R against the age at first
capture (tc) for various fishing mortalities (F).
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Fig. 7. Yield per recruit curves of Ruditapes philippinarum in
Taehwa river of Ulsan, (F) for various ages at first
capture (tc).

—~

M) + 27} 0.580/4, 0.545/35 483 ABC= 51282

= gl

>

-

n #

npA| ko] MAA G 2= dnbAg e g qigkelo]y njtle]
Zbff B opzttdjodo] gif-Eow EjsbdAd Fokeel s}
Ao A E23R= e oldl Al Agolch nix|ge] A2zt
73] gl&t Coughlan et al. (2009) 2] A& eo| o]s}d ulx|zt
o el gt e elA 23-35 psuHSlelA A5
Ao 2 A, #4e] 3k AA = ) 2| g
29.2-32.8 psu (NFRDI, 2010) 24 AW sids}r]
wl ol vpAlEt A2l g-o0] Tlst A|Goletar o Al

(4e2Ak) aunydes jsaiy je aby

Fishing mortality (year'1)

Fig. 8. A contour plot of yield per recruit of Ruditapes
philippinarum in Taehwa river of Ulsan, P indicates the
current state of fishing mortalities (F) and age at first
capture (tc).

Kim and Zhang (1999) ol ¢Jgt #lsfqt npx|=ke] 75
dgH HaZ2 14 21.5 mm, 24 27.9 mm, 34 33.5
mm, 44 38.2 mmEA] 1-4AFAE & A7 2z} 74}
g A RS Bl o) 5AIF o)k AFTS JEhA] o
gt} Kim and Zhang (1999) ¢ A4+ K) =
0.48/year, |24 A (Lo) = 432 mmZA £ o
2] 0.341/year ¥ 46.64 mmeo|| B]3)] AAATE vhd =93
o]24 HAAE 3.4 mm 2 Ao F Jepyit) Asjul v}
A 2e] A5 o] 24 HejAlAe] A2 AL 54 o) 19
0] XA AU A o] HA] ¢kskr] wiEal AeE o
AZI}, Ren et al. (2008) 8] F3 JiaozhouRtel] ©]A%l u}
A=t gt gk el oJshH 14lE 21 mm, 241 30
mm, 3AE 38 mm= et Busiglt) o] Are £
A7 14 21.5 mm, 2A4] 27.5 mm, 34 33 mmel B]3 2
Ale} A9 AgEe] =& Ao® vyt AalA vk
A3 =277 T AT ATEAL Aoldez AlEd
t}. Ponurovskii (2008) 2] <135 AmurskyWlel] ¥¥38}+=
upx|eke] el #gk Aol A el W9l 19.8-52.7mm

o3 A3 HAFAHL 14 10 mm, 24| 20 mm, 34 31
mm, 44 37 mm, 54| 41 mm, 6A] 42 mm, 74| 45 mm%
A 1-3AIell A= Aol w]s] o] =3 44 o]4te
Aol s FAkE Adelglon 6Alet TS 1™ AN
Aol AAlskE 7o) ";;7601‘”‘:} Eg A K +
0.302/4, ©]24 HAAF (Lo) <= 56.6 mmzA 2 72
o) w3 AAASE °]%z—4. FHAFL 10 mm7}
Z AR Yeylth o3 19 xell AAlske v A4
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O:
[e

Kim and Zhang (1999) & Asfut vix|k oj3E2A
o 2HE JdojA STHAAEE LTT/HEA & QT
79} 1.171/yearel] 8|3l =Skch 5= Jiaozhouwhel| ]2

1AIE vpA| ko] AdabdEat A 27 13.2%2F 0.868
0191 S7HAANYAGFE 0.141/9 224 B AT u)F] A
o] Eohedl AT 271347t 2A] dojvs AdH
To|ol= Azhgo] 43| =2 Z22s Yelytth (Ren et
al., 2008). A|A)A] wiek Fuzade] wkgo g <lgh 4 e
HV]F} AAZEF2] A7 9 Ao wigRaE Asfsle A
= 7HA 23, E3F o]2jg Aei3 ofsh= x]sfe] WAl 1
SIS VA= 78 9A aqle] Hvka 3lglvh (Williams
1980; Zhou et al., 2001). Bj3} wix|=ke] £ 412 5-8
mo) L Jiaozhou?te] £F $AE 4-7 mold] v]s) Asfuke]
Al 27k A de g WEy HE] e gk FfA
A ] Ay AE L F7)ol xEEE 5 A% 270 %
A & B5 FA e =ishdely Jiaozhourte] ofzx7tdf
off sz wpx| el w3l APFEo] =5 7ol Y& AL

rkﬂ i) _li

= AtEsoh
BiEe) Al 2ol AHEE o7 FUAREZEA
oBlEs Adew °o“o 5}o] H““ﬂ <3l 24 M npx|

& sl el 2lslel &
2 g9l Ak e

1.5-2.5A418] MP 25-30 mmA xﬂloﬂ*ﬂ AFA 012 l °]
oA Aoz vehgeh olFEFA4 244 12 mm
ddshe 0.65A004 % o2 E2] AL dojuta|nt kA 7))
AFe 2194 o)FrE Lolp= Aoz oY
0.65A1<} 2.194] Afe]<] 7kl 1.37% ?LSH&";D}.

niAg AQS AR A8d Az Ao
=1.374l, F=0.63/114 7}3]g 44tk 1.38 g0 = t.9}
F & ot 3 2qluks W3S A Az 45 + Y&
7Rl A 1.44 golglt). ol A 7t 1)
3 4% AE 2 o HA $F9 o FHEo} ot
T oz & gqluks o i akFe] A SREA 4
Aow L}E}L]—X]q} t.2} F& S 2549 2.0/ 02 &¥]
w Fpelegateke 167 go® AN} 219 27kl Ao
e F4 735 @A o] E7Fw o] 3ulje] sfgEe 2.0/
W pFoR SvE RG] S SdelA WA
28k F1=six|ul 244 gk ojBlglele] s=o g a1y
3lo Az} oksld Ao 7 o ZH), AA)IL 23 AJHA
Fo % A2 FO] 0.63/95c} thh ke 0.58/0 2 A
7y FAAEF S7kke 9] FE 1.5/ 2.0/ 2220 A+

—1> oi ri
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FaAe Agle] A%H AElA A
o= oA,

153] a2jsfof & A

Bald et al. (2009) & Z2 oly|ute) AA]3l= vlA|g
o) A&7 o4& S A el AR 2 A ol
gt ojRxey Algeln

2JAVE EE
AQz=d 5l B ads AnE: Akl Ea
Jiaozhou"te] ulx|2k sjatekale] x|&ze] whda} zlgd=
= 913 7P 5aAQl A 24 ke dale) el ¢
715 E9t} (Ren et al., 2008). WA E)37} nix =
o) A7k AEEA 342 (ABC) & 512807 A4 3
A71% 3 At 6-84 (NFRDI, 2010) ©]59] 753 4%
3= 7i°l npkAlebe ofge] Aatek SE g A of
AN (1) o 2AHoE AL} IS wEd o
QA7 el

113

c

-

-

2 o

vl (Ruditapes philippinarum) = Ze} A o] w

= gkl = ‘Fiﬁl’x] At I e A b Y
ZE‘/} shrollA = Exgct &4k efstellAe olAyE at
Ao A 25 ”"“‘] QI ofulEe] AFAl 259034
FL& AL Hiafe] so] grh & A= 2009 649
¥ 20104 6€7kA] wix|Ete] AFxALE Fole] A=A
A 54, AT 4 AR F=F 5o A-HIE AAEL A
S7bs g AR o Ak A 9 oA S A 712
s Frstart sigick dishd npA g £ 64E
A= 3 von Bertalanffy growth function®l] <]3}e] A%
Ae K 9 Lo 0.341 2 46.64 cm® T3l %c}. Pauly ¥
well g SRS (Z2) 2 ZAAAE (L)
1171797 1.37d22 T3l dAle] sl dapdAes
0.626/d 2% A= ATE npAlgre] AQdg2 F A RA
1.46 km®7} 3¢ WA A 1,005.3 g/m’ 2 1,483%
o7 FA=

FAFs| o npA| o] el APl (F) o Wit 74 a4
ABEF (YR) & A1FAAAE (to) Fo IAIE EAS] o0
A=l 1.37A4, dAS £ GAdAlS FoollA 71sidA
AkeFo] 1.38 g4l yEha gloem AR A (Foa)
o 3k A7t A=A 8180187 (ABC) 2 512822 M4
e}

flo o

A AL

2 d3E I (B8 dgteld 9 A =
A}, RP-2011-FR-019) 9] x]<lof <J3)] s=3=]i5ch
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