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Stock Assessment of Purplish Washington Clam, Saxidomus
purpuratus in the Southern Coastal Waters of Korea
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ABSTRACT

Population ecological parameters and stock biomass
of the purplish washington clam, Saxidomus
purpuratus (Sowerby), in the southern coastal areas of
Korea were determined based on the fishery data from
the Divers Fisheries Cooperative and other available
biological data. Instantaneous coefficient of total
mortality (Z) of purplish Washington clam was
estimated to be 0.7479/year The estimated
instantaneous coefficient of natural mortality (M) was
0.2012/year. From the wvalues of Z and M, the
instantaneous coefficient of fishing mortality coefficient
(F) for the recent years was calculated to be
0.4578/year. The age of purplish Washington clam at
its first capture (t.) was 2.7506 year. Yield-per-recruit
and spawning biomass-per-recruit were estimated
under harvest strategies that bases on Frax, Fo1, Fasu
and Fse, were shown as 81.60 g, 61.68 g, 11507 g
and 131.51 g, respectively. The acceptable biological
catch (ABC) was estimated to be about 1,404 metric
tons.
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Nz, Saxidomus purpuratis (Sowerby) + W3} W
el S3hs 2o fRUs) 4R H S5 ds dobhA
QA wEely, F7hdE] 54 40 me) B e ARzte] 49
A& A4zt (Min, 2004).

Asrba g Qo) A A g s A
3 9 Ak 7)o #Ek o (Kim, 1969, 1971; Chung and
Kim, 1994; Chung et af, 1999; Ahn, 2001; Kim ef a/,
2001) 7} el elfold 9z, AE/FEHA A7 Jung
1992; Oh et al, 1998) + F&35| o]FojA| 1 gl AA o]
ok Aeje] B3 AT Kim et al (2001) < ofsl] g@ejeke
Fxshe Az og% HEH Adidited gk 9,
Zhang et al. (2004) < °J&k 7]A)] dAekib Az o] A AYe)
87 A7k Ak AR A% FAMS AT A5t o]
e 544 W3k A7 (=0 %, 1996), 5= A3k o
T FEE £, 1996) 7} olor, $=2 AEeE< 712 4
TR (Wei ef al, 1982) 7| 315 $o|}.

Fevet Az ke A oF 4,000 € Axst o
el a4k, wpib el A9ds gAos g A e
Akego] AT QA o 5% o1 Ak % R
dekelfle] S8k A58eln, AAH R Fa% Tolrh 2
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At A ele 1997 AL 8637 Eow oA
w2 522 ehilglon 20004 ol 53 A4405 34
3] FHeslw 9lE Aot} (National Fisheries Research
and Development Institute (NFRDI), 2008). o]2} o]
Az A1e] A&l Fhiel wkE AAlF o] n E%“—i?l o
Epgers 4281 AME AL ALl S 27 o152,
AR, 4GS G5E 5 AIS A1E 2 sholo}
ut g},

we) £ QT AR e YT AR A
AR 47 T AR E olgohe] Aze] 2
AH7E sk o2 HHldE ¢85 B dAHSE
23] A2 A9le] T840l BAE A3 7|2 ALE A

e 2 %4 53 9)

B U Hfy

il

1. oJ8AR

£ A7 Az o FF 2kas A9 7] $39 o
FFakgel  Feksakg odiE AN~ (MOMAF,
http:/fs.fips.go.kr) dlojelue]l x5 F&sldr) Az o] &
Eo] A7|E 2001dE-E] 2002W71R] A7) 438 (o4, B
Ak ehak A E) oA 2 0.1 em 7HH] SR8 ALES AR
alslvl.

Farlelgde] 29492 AN QS Al 1 AYEE
ANE A2T, A A, S A 9 Aabdn AFE A
3, Aehds @S A 4 QAFGA, s, FAYE
g AefRr ds)E A 57E AAslT i (AR 29
175 13, ¥E 12, 2008. 08. 27 A4). 2ev} %}47]
Tl ozt o] WA sell e el HIvA %
FAA-ANGE QS A 1, 2, Ak, @Eﬂﬂ:ﬂ: 21]
8, 47 FeHez F=Z3 gk

b

2. A9 49 54
A7} Al JAAs= Kim et ol (2003) ) 28] 4%

e 43 olaser
L, = 125_57(17670.2523(t+0.0.5367))

AL Q) AEE 24 AP o AAHSE o8l
Azkge] FAdde o|AE54H (BEdser, 1908), Jackson W
9 (1929), Heincke ¥ (1918), HFd%5444 (Ricker,
1975) % Chapman and Robson ¥ (1960) 9] 5 7}#] v}
He AHE8lg) (Zhang, 1991).

| PA A (F): ek ATAlsE 22AATAA
#aro] 249 (£ & Vel SHG9ET (o) FelEH 4
ol =2 Agee dYxA AEE AMEEke vhge do =

Fanh
2n
F:_ln(z—zb-u |
2

SZARAAFIASF M): ATl ARle g o] 7}
golFo] zkdAbrda oJn|abe e]qla ]EE a#akA] okt
vl kAl Al Al 0] A
(1975) U4, Alagaraja (1984) U 28] Chapman and
Robson " (1960) 22 245 A2k (8 = % FelA
WHEksle] EAgk FalARTA ] ghelA] Erko] g AlEAl S
£ Asle] 73 groz FAsgir.

AYAAGH () LR o= o F A o] A AP
TEAEE Zole sk dbge] 71t &3 el (Zhang,
1991). ey siFo] A5 o] whle] H&o| Erl53tnz,
A5k 2] dFzdelA AR 9H A 2490E 2
2t 8,9 B, o)3 )k 14 o™ d=)yre] A=) 29n)E 4
Lok Pt st o AAAAE (f) & o] 2s AREsle &
Agldc} (Zhang et al, 1999).

by mtty by

- BTh

Alverson and Carney

[

3. A

ANzAe] Axd AFE £A81] #51e] Pope (1972)
o] oFF4H-4] (Cohort analysis) & AREslgv). oF754
sdlef o3t A Adu]ae] 742

(5 )
N=N,e"+Ce?

Ny t d352] n]4~
M : ApARg Al
 t Ao ojgrnlp
FEL g gl dsA
(F+ M) C(F+ M)
[F(1—e5 7))
b AR ofEAREAlg- ofth

N = C——— =& N=

:11

4. A Y ATA 2} A YA A% 2] A
1) Beverton and Hottel] 2] & 34
MzAe] HAeldabdAlret el A9%H2 Beverton

Unexp{ nK(t )}
—t }W E Ft+M+nkK

+ [l—expi— (F+M+nK)(tL £)}]
and Holt (1957)¢) 7jalubizle 2 @lAS Alas)ein).

;7 Fexpl— Mt
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3714, YRS 7kl Ak Up = 1, Uy =- 3, U; = 3,
Uz = -1°9, We, K, tot: A349] A5, M2 &2 Ak
G, FE £001 84S, tE o12718199, ti o149
AN, e Adade vephad.

2) Fo.q9l &% 3

Foid olge] g2 o A 54 712719 10%7} H<
71€719 sl e=7tolgAlud| -5 ¢)w] s, Beverton
and Holt (1957 9 /ildAalesf 2 das srlte] G4
gof| diEA Rt vhe Ag g F 2 2] 10%

SP/R= my - exp{—M(tC—tr)} W,
. 23] Uexpl—nK(t,— 1))}
fryy FA+M+nkK
+ [1—exp{—(F+M+nK)(t,—t,)}]

o714, SPx RIS or|sle o] Ao AMEE d9F
H Asa] (mi) £ AT 2E FE2 519 Beverton and
Holt ®®laa} FUg 5 ARgalgivh. $lo] A ARg-5
A=) (mi) £ 1 A 0.094, 2 Al 0257, 3 A 0533, 44
0.601, 5 A 0692 6 A 1.02FA] 6 Al| o] Ak 2k A)=de

D

Al o T Ford Folsiv

A V/R) a1 Mty —t) 2 4
Tgr dreao= e T WG e k]
—EK(t, —#) 1. F
—Je — (MRt —t ) )
+—a e e =) SeueE AleA) olf s 4uRd (Table 1), A7
= s ) 1 e ) B PR 4411 Eelglod, 2 F 1 27 #571eel
M+(K A AXES T5%E AAkEen, 8, 44 Fpr)Fel oF
3¢ TN ke -1 1,000 & 9B olgslelr}. 1995-1999W7FE 7.000-
+ 7M+K . (1 e )

8,000 B4 HFS Bon, 199794 8,687 Bo = 714
o] Aibseic)h 2y 20009 )% FH2vkr] Aikke] &
8] hr3le] 6,000 F WE o]g sl 200199 o] g2

163 e o e G001 EBe® Adwd 3 5% Praide, 200299
3 G 3 & 2- = o] A o -
ZHA A A of=lel AE gld i (F = 0) & AR o gan w onnsui 4869 =, 20051 of% ke 3,800 &

TEleew ol L AbIR 509, 85% RARE o5 yyga) wa) of 179 et A2 ekich Al
'ﬁ"x]g-—)l:' 9}&"5 %Zl‘ﬂg—/‘l/\]-‘%}ﬁ]zr‘“g] %}:FSO%, FSE% 2‘3 F40%"§_ "\_f 2] U]—/l]- %‘:{‘] ]f]-%ﬂ /}J'jﬂ_ﬂé —)I:' %:_2] 0131 Z]leg] %]_
Rk 7] ollel o138 =)zl glAlek 2 A opE o) ool

25 AA ojgge] 70-90%7} A= Hrf A2 Fof vpak

3)7H ARALY T @ 2
ohellsh 2o Al ARk 1A olgelel Foln

Table 1. Annual catches of Saxidomus purpuratus at branches of Divers Fisheries Cooperative in the southern coastal
waters of Korea.

1 and 2 Gu 3 and 4 Gu

Year Total
Busan Mazan Tong-yeong Nam-hae Samchunpo total Masan

1995 2,272 2181 12 e e 4,465 92758 7,993
1996 2,309 2,721 3 - - 5,033 3,347 8,380
1997 2,213 2,076 25 898 870 6,082 2,555 8,637
1998 2,213 1,438 226 774 653 5,304 1,776 7,080
1999 3,144 1,751 119 835 1,088 6,937 1,086 8,023
2000 2,265 1,793 a7 461 720 5,326 1,035 6,361
2001 1,943 1,121 11 641 928 4,644 1,407 6,051
2002 1,078 2,484 96 498 851 2,730 1,035 3,765
2003 1,526 682 102 407 818 3,536 1,333 4,869
2004 1,594 504 55 512 802 3,469 1,096 4,565
2005 1,290 329 34 394 884 2,931 869 3,800

*

Data zource’ Divers Fisheries Cooperatives, * | no data, unit = mt.
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Table 2. Age composition of Saxidomus purpuratus in the southern coastal waters of Korea.

Age (year) 0 1 2 3

4 5 6 7 8 9

ratio (%) 0.70 5.30 10.30  31.00

26.28

20.00 4.50 2.40 0.21 0.01

Table 3. Estimates of survival rates of Saxidomus purpuratus, using mean age composition for three years by five different

methods.
Methods 8 Var (8) Parameters
Catch-curve 0.2775 1.2820 NA i age
s Lo . S
Average age 0.5361 0.6234 NA T average age
Chapman and Robson 05174 0.6589 0.00004

Table 4. Estimated instantaneous coefficient of natural mortality (M) of Saxidomus purpuratus by three methods and

their input data.

Methods Estimated M

Input data

Alverson and Carney
Alagaraja
M =Z-F

0.4706/year
0.4605/vear
0.2012/vear

K = 0.2523, tma =
Tw = 10 year
Z = 0.6589, F = 0.4578

10 year

Table §. CPUE (catch per unit effeort; mtivessel) of Saxidomus purpuratus in the southern coastal waters of Korea from

1995 to 2005.

Year 1995 1996 1997 1998 1999

2000 2001 2002 2003 2004 2005

CFUE 50.2 69.3 55.0 42.7 48.9

42.5 36.7 34.2 316 30.2 26.8

o] ojgu]go] ksl abm I AEEE ofF
o] Z71E ZoF vepgl Aid olgn]gS Fv
98.6%, o4 27.5%, nlAF 17.1%, AHE, @&, £9 &0
] Fo] gk},

o ue
b ope T

2. A 948y 44
1) A2-&2) 374

Azl R fAoeyE FE AE gz
Table 25 o|&3e] 4% Azkg (3) < 0.2775-0.63289]
WslE Uellgld (Table 3). A7 34 9 F
Heincke Wde| o3t A7g 347} 71 =2 & 29
or, BAk g2 Heincke W4 23 334 gho] Aoz
24 Jepir]4 Chapman and Robson #hd< oj& £4
el 051742 AlzAg] AAEE A=Hs)d).

2)

r{)

Zho] A4 9 =7 A 5

AH kel (F) £ 0.4578/year 02 54 E
], e AAARA - (M) A A gefa]e| g} 5
=7 AARE A2 282 Table 49 2} a7kl Apd

ol
S

A

o fo Jw

Al$~+ Chapman and Robson ¥l 22 3% A7ks (8
= e @M WFEl]  FAs erbdsptAls g
0.6589/yearoA] w7ko) GAl=Alg 3k 0.4578/years A5}
FAsld on, 1 A £ aAEA S 32 0.2012/vear©]
ok

3) oA A A ¢l 4

Table 29| ddxAHAEE A5t Az ojg- x4
B () & PRk FRAET (6 > 3 Al 2 24
(P:) & 31.00%°]30 2™, 1 A offd A7 (&) = 2 4, 2
248 (Py £ 10.80%c9ch 1 A, oA dE
2.7506 Al Vet

3. AHuf

MzAd gk Fhr] ol o] )9 el d=F (Catch per
Unit Effort, CPUE) & 3%, ¥%9 &2 vl 3wk
19964 69.3 ¥/3°] FHxAE depd F Azp ksl
20054 26.8 £/2° % Ut} (Table 5). Pope 2 wld] &
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Yiekd per rectuit [g)

0.0 .5 1.0 1.5 2.0 2.5 3.0
Fishing mortality {year™}

Fig. 1. Yield per recruit curves of Saxidomus purpuratus in
the southern coastal waters of Korea. Y/R against
fishing mortalities (F) for various ages at first capture

(tc).

50 o

Yield per rectuit{g)

a 1 2 3 4 5 & i
Age at first capture (yearn

Fig. 2. Yield per recruit curves of Saxidomus purpuratus in
the southern coastal waterss of Korea. YR against
the age at first capture (f.) for various fishing
mortalities (F).

2ol AR =)o AL 8362 Eor FAESICL
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1) Beverton and Hoite] &3 37
Beverton and Holt %98 A8} £=71o] & alntA$o

N f R
7 o
Jwi i [ow /“{
iyl N g
i e
*h | | T8 ? r e Pt
6-&9{: ? ? - o
L
s fike| |/ \ e
-:% i | i 7 s\ /_,J"H p—
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T 3 . i I P .M__//_”..,_ge—
s i/ _— ]
T o) T
s [
E / | \“M.J ...... ‘—W—’"W"‘J --------- T
- 4 T
Mt \ / T o
£ ) T e
@ i ¢ T o=
ol i e
t s M_ﬂ,_.-»—-‘
k] ! | \ﬁ (f %/'f# e SE W_W_',__M-—o—“—"‘_'w_
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%l \\__IH__ - .// e A WI—_M__‘,_W—
|| f ST e
1 L ,f‘/ ”,,J‘ o
N N s e
o B2 Q.4 [:X1 a8 i .2 .4

Fishing mortality {year™)

Fig. 3. Yield isopleths for Saxidomus purpuratus in the
southern coastal waters of Korea. P represents
the current state of fishing morality (F) and age at
first capture (tc).

&tk 7P AAFTAS A dgdr 29 (Fig 1), &
Ao ADAANA (£ = 27508) & 7120 Ao £=7ko]
AapabAs (F = 0.4578) & 7idgatae] Aoz} g=
Fraz (=0.58) B} opt 22 7102 vepddol 38 @49
AGrpdAeE 2R pAge g d=EE 4 A o4
o7 Fookatoh

wit o HA Aol gt 7Pl PAAFTAE o JAAISE
27 vepde] 29 (Fig. 2), #39 ezl dampA+ (F =
0.4578) & 7lEo= 7iigAdAabagel 80.89 g2z A7}
HE= o GjA AL 27506 Adrk dA HAdHE
A, A GAASE 0.2 Ro} e PEOF rofo}
Fhoh

N GAA dga} w2kl GapA ke
Qg atge] WEE A Esr] 4 %AM%* 4L 7l
(Fig. 3). 234 A AA= 22 o 874

4% (&) &
wef oo Zplgdrbgs Abgshe dER A2 zlew
A AGAA AR (P 2 HofA S A2T FAAY 4ol
F gleuh AR 257 HofjolgS HAe A PFAE
22 o5l £ JEF AGAAHE ooF ok T F
A BB'= F4 F el weh Ao 71 gdAdds deste
AES A2 ZezA A F g2 T‘?P:H;C'ﬂ F flee
Z ARpEe vlH =2 2oz F4H0
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Table 6. Yield and spawning biomass per recruit of Saxidomus purpuratus in the southern coastal waters of Korea
under harvest strategies on Frax, Fo1, Fanw, Fasw, and Fape

Age at YR (g) SB/R (g)
first Floax Fo: Fao Fasn

capture Fra Foi Faox Fasy Faow
2 04226 02194 03679 03097 0.2627 72.81 65.69 50.64 59.09 67.53

2.7506 05758 0.1766 04352 03640 0.3073 81.60 61.68 98.63 11507 13151
3 06433 0.1686 04593 03836 0.3234 8417 60.04 10825 12629 14434
4 1.0844 0.1476 05673 04712 0.3955 92.14 5219 10835 126.41  144.46
5 28775 0.1346 0.7008 05802 0.4858 96.12 43.02 12905 15056  172.07
6 =3.000 01251 08820 0.7292 0.6099 96.44 33.37 100.11  116.80  133.48
7 =3.000 01175 11645 09627 0.8053 92.10 23.91 71.73 83.68 95.63
8 =3.000 0.1110 1.7088 14142 1.1840 8451 15.06 45.18 52.71 60.24
9 =3.000 01052 33150 27483 23044 75.36 7.06 21.17 24.70 28.23

2) Fo.qol) 2% 33

Beverton and HoltS s=7be] JAlAle] dis)] w23l 4
5 ol&sle] AT AR 9A7A9] Foi 3 Froaw &5
v 3] ok} (Table 6). Foi 74]/‘ bt 72719 10%¢<l 3
Gl F ik 37) Slske Fodkss ik disdshd] Fogbs
AT A} Foo] 7235 2464 65,69 go 2 7P =2 7}
s veldz glvk o) 7iddyikdE Frall 4
5, ol A™e] 5 AelA 7 =2 g 96.12 g5 e}
Wiz gl

3) 7HY g Rl oJg 24

7hel ikl ‘“:l._lf“g o]&ate] F=0]7] sisldE of
A ojge] HH gl rle A EE v)Ee s 6}01 a
AR 80%, 35% W 40%E FAE 5 9 =7kl
A5 -5 A3 (Table 8), 7@z =22 o] 27
Aladee] 5 AR F713S FT1EkARE 5 Al o]F5E] &
38 Zhisle AdS el gl £33 Faog, Fass @ Faos
Fe 2T o gAAdY 5 Aol 129.05 g 15056 g,
172.07 go 2 7P £ sigldbEpdss Vel

i f

!

waljel Az gt g ko] HESAE HH 20005
B #7172 A&HQ T FAE o uhr] Rk gle AL
2 Yt g Al A Es ks Al
Hdo| A ojgFe HileM=E 20059 > 268 o=
10 A3l 19954 BlE) oF 45%<] =Hg Hes e
el gk AFE =7 5 gl

galler AeAl A9 H2 8 Al 003-°054) o AL
By = Hwsh gl 8862 £oF ojslelich w31 AE-3t4

&-&-o]g % (ABC; acceptable biological catch) 439 £
7Rl GAFAlS: (Fape) £ Zhang et al (2000) 2] i<
713l Falgle) AFAAle o sAde] &L AA AN 2R 4l
s 0% AR 4 ole AEEE 71$3A Fus
(0.3073/year), Baon (2,014 B) & A3l o]Z 8 7))
2] AR s B/Buwrd 3> 0.58% o-1 WH Aleldl
Ponz bl ARgFed siEEHvh mebd Fase =
Fie ©]2% FABC = 0.1766/vear® AR}, oln]
gk APl (M = 0.2801/year) S °|&3fe, 7z
Ml AEstasl Lol g (ABC) 2 bt 2] F45vk

1
WFFomg v [1—exp{—(M+ Fyp.) ]

[+

M

ABC=F,5 + B »
= 1,230 mt

NFRDI (2008) o] <123 o] oabs, Az daijcke] =
AL 8,661 BoF Ao, w7l APR A F) &
0.491/year, =7FAFAAFEAS (M) £ 0.81/year, ©1ZAA4
(L) £ 2.7 AR 39 AEs 71EHd 9 o8
AFEAlSE Foaoll 218 WA Fou = 0.308/year, 714
chilealdgr o)A Fap = 0.498/year Fase = 0.410/
year, Faor, = 0.543/year2 2 735 o}, A2A9 A=
71EAY L8808 (ABC) & Foi 54 #° 4+
1929 E, Faon 53 742 8719 &, Fasm %8 7HS 2097
E, Fur 54 g2 2.251 Eolsidk

& <+ NFRDI (2008) °] d--274% vl
IRl Al S Al dl ekl g Al 55 23 2
Adstd EA4xe Ao vlxgh fFeg yepth 1
Foid oF deldalddlass 2 949 A% Fos
0.1766/veare]d] #]s] NFRDI (2006) L Fo,
0.208/year® & 2 FHg vepllar gk 2% (B) 2 &

slednd,

Il _\:FEr-ly
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od4-2A37e] 8362 ¥ 2} NFRDI (2006) o] <+ 277}
10.906 22 =4 uehsirk sisighibdald gr a9
ekl GaFdAlg gk vlsdt e o R Jepdtl g
< 40% FAANZ 9 AEFE 71EH Fus? wle] AE
A s]golg)Ze. B dy-o] 1,230 ExXr} NFRDI (2006)
o] A7k 2,251 o2 A FA5 00 o] 22 I-2H
o] sfel A st 544, ARl AEsHE s gl H
o 234 9ol o8 s, AAAYNTE B4 24 9
W8l ARl 34707 Gl 7]elEk Zle R shukyich wela
¥ @+ 9 NFRDI (2008) o] @2l 49 A=57
3g-olgF (ABC) 2 & olggnr} W2 Foln g uje}
A sljel Az ARl ek JgET gl Adelelr R

Mz 72Rle] A% felE fs|Ade ogdsg dARv
g, AGANAFE S AT & e s sk

e o

2 adrelMe et A AR B4 A
k- (8 = 0.5174), e7baldA = M = 0.2012/vear)
gl (F = 0.4578/vear), A1&AAAE (4
= 27506 A, A (B = 8.362 &) & FAsd A
o] ZHE il def HEAA A, dAle] ¢l
YA (F = 0.4578/vear), o} DAAA A9 (£ = 2.7508
Al ellAe] Flelebdabeke 80.89 goF FAE vk whela
Ao el GardAl-E 2R FAghE ol AA
4 A otew u‘=°1°r 3k, dAY] oA dHE AR
ohgl 7kl EARASE 0.2 B Y2 S50 R Ygo]ofdt
o} Foool 4 2 Aﬂoﬂﬂ 65.69 g0 2 714 =2 sllakalal
e vehlie gick =3 silduba g ds o] 83y
AEH Be)71$9 Far a2 A9 ol2ddE 223t
o F45glc}

U

ZIA}O| i

= =28
Boare SRR (@ed RacigAanst
RP-2007-FR-001) 2| e o5l a5k
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