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Distribution and Growth Pattern of Sternaspis scutata
(Polychaeta : Sternaspidae) in Chinhae Bay, Korea
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A population study on the sternaspid polychaete Sternaspis scutata (Ranzani) was conducted in
Chinhae Bay, Korea, from June 1987 to May 1990. Sternaspis scutata was chiefly distributed in the
mouth area of the bay, and its distributional delimitation remained unchanged all the year round.
Abundance of this species appeared to be related to the organic carbon content of the sediment. It
was relatively high in the area where the organic content of the sediment was between 2.0 and 4.0%
(mean 3.8 £ 1.11) with mean grain size of 8.75 ¢.

The relationship between the length of the ventral plate and the body wet weight is Wt=13.2752
L>74 (R?=0.962). Therefore, the length of ventral plate can be used as an indicator of body growth
of this species. The growth curves fitted to von Bertalanffy equations for ventral plates and weights are

1=5.235 (1—e 03650704073 and W, =1364.1 (1—e "365¢-04047)2798  regpectively. Size frequency
histograms showed that the settlement occurred during all the year round with its peak in summer,
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A 2 o2 WolzA Fz ¥AE Aoz 4FA Yt

(Focardi et al. 1980).

QE7|AA O] Sternaspis scutata (Ranzani, 1807)
£ #3%5E2% (Phylum Annelida)® ©EZ (Class
Polychaeta) o 4310 HAAHSOZ E¥dte UEF
2K, 25714 o] 3 (Sternaspidae) X1 & Sternaspis
1% (genus)To] B sof gitt, o] $& AHd 2
Ade M FHE T A4 AY BE FAY
AtdE Jd A SAR A dEEL 200m
ojule] Mol F2 HAE 2 3§ A4H
M FL UYEZ AAHE ASe “EdT dyA
At} (Fauchald, 1977). ¥ olf 7bed Z53
(Mullidae) 2] YZA Mullus barbatuss LF717AXH
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Sy dddME LEVAAHol= Hay ¥
FatA AAste 224 A HAgA AP
AUtk 2oz EFI}L o] Fof WHNEe i
AT dFoE Y ANE dg X FH4
o) A7t YRR o g MAT FFANY FHT A
Had E7E gl Aotk (Oh and Kim, 1976; Yi
et al. 1982; Hong and Lee, 1983; Je et al. 1991; Lim
et al. 1991; Chung, 1992).

GEFo 24, 9% 2o F UgUE oFge
2 gAz 43T 9% Ao g 4Aed
(Olive, 1980). WetA AF& Yehlle AE2ZAN %
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Foll wel 8 (jaw) e 37) (Kirkegaard, 1970; Olive,
1977; Olive and Garwood, 1981; Caron et al. 1995)1}
A Z (Tamai, 1987; Sarda et al. 1995) 5& ZX3&n
ot 2HY LFAANFele Aol EEFHIIR
B2 AEAol 2 vd, A5 A 538 FA L 9o
o]Zo] 42L& Yrhlle AEZ AHLE 7Mool
ol 5 (1973)9] A9 LEI7IAA ol S0
o] 4 AF#FE Ao o T 7], AHEE, &
% 52 3352 AZY 97t Yok By 2
TolAE Aol A AFE A 5E 7heH ¢
o 3l LEFIAA Gl X EX 2, F%
Zol7t MAY AZE PGS AHBI, o
ENE & I E (cohort)™ 4 HE von Bertala-
nffy AR d HEAA LFEINAXNF|Y HF &
& FAE

i © o 8 N o ¥

ke

Hied

Mz R Uy

2 2l AMFE AL Faftel A 19874
6955 19909 59717 AL, AHE 4 9482 F
223)o] ZA, van Veen grab (0.1 m»)& AM&3l9 &+
Ak ZAA], AH 2 Sy B 2AF o
#73 A5 54 2 ¥4 ZAE Lim and Hong (19
94)9] By U3l (Fig. . AJE HHEL A
AoA 1mm B2 A2 HE F 1 FHEES EY
2 Ao &3 10% T4 ¥27d 402 31
Aot dPdz sgdh dgAdgHe FEL
7Hed BEF LFEINAANY | (Sternaspis scutata)
e Mz Al AAFE Ao, dud
B (m?) AA¢=2 F3sdd. 7 M9 59 (vent-
ral plate) o] (Fig. 6)& 5 Ar3& AM&3lo 10
um7tA £33 AT =3 2 A Y $5FL oA
oA N B BH e BVE AAY b
AAAEE ol &3 10 mg7tx A8k &4 F
B Aole] 24& o] &8t ZIE (cohort) & ¥8]3}
Heh ZZES E2lolEe Bhattacharya (1967) ¢ Al
FAYH S AMgstH e, o wiyel &L Pauly
and Cody (1985)° 98 metd =213 ELEFAN
(Electronic Length Frequency Analysis)& AM3F9]
% 74 ZZEE A2 d&He AFE Jeidga
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Fig. 1. Map showing the sampling stations and
bathymetry in Chinhae Bay, Korea.

7HRsla, Relg AZEY Yo SH Ao g o] 43}
o von Bertalanffy W3 4& HE3le] Q57 ARY
olg] A4S T3]}, Bertalanffy 4349 B9
ARAFY S SHHole Walford 3= (Ford-
Walford plot) (Walford, 1946)E o] &3la] R 3lgo
o, o]§ SRZAols} AF HA K Ydtd F
FAFE FAh

2 ot

1. B Y M4 2z

Aggol A ARE G2 F 7Hed LFEINAXNH o
(Sternaspis scutate) = AA ZAL7)7E (19873 64~
19909 549) F9 228 1Y MEA 65937047}
Ao, A3 28 AMFE NAFY 3%E 2
Astgiom guAe] SAFIAY. T Y= 2680
* 5400 MA/m*Ao™ FFFL 366+ 7.22 g/m*EA
@9 BAG Y2F9 ZHANE sHA $HFIA
t} (Lim, 1993).

Aot AAANA o] 29 FEHL F2 939 ¢
&2 e T FA ¥ Yen, AA
of we} £xHo] Shs A
A%E JeE AT (Fig. 2).
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Fig. 2. Spatial distribution of Sternaspis scutata in
Chinhae Bay.
A: The result of the PCA analysis using the
five environmental data (water temperature,
salinity and dissolved oxygen in the bottom
water layer, mean grain size, and sediment
organic carbon of the surface sediment)
and abundance of the species

4% @3 By 19809 599 A% 2 MA/m?
(B3 8)~230 MA/m?* (FH 5)¢ MAHe™ B4 6
ANE 120 WA /m*7t FAE 68l TIF
AXg A 59 6ol 22t 226 7| A /m? 2 100 WA
/m*Y BEHEE 599 Hg B HFS A9 N
o} 749 690 v)8) Awrxoz Wyt 7t 7
28 AAT AH 5oMe 152 A /m?7t 28I
&8 WA 59 A4 8ol 194 MA /e d=FOo
Y, 9ol HAMA/mE Z4E WE AH 6=
246 WA /m*7F @33k 1190] HBEA A 739 8
qAE e dxz £d3gY. 12899 I3 59
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6ol A 242 240 WA /m? L 216 WA /m?e) ¥|nF ¥
& U=z 2d3ged, 58 59714 £X9Y
Hal7k A9 glod, ¢ AT FHAAMT &8
20l 490)E vjatu ozl A 1ME 674/

e vt u

m* 2835t (Fig 2).

A Adco Z7) H5E By, w AFA0
th B 43 A4 /mP~513 7R A /m? FH A (Fig. 3).
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Fig. 3. Seasonal fluctuation of mean abundance
of Sternaspis scufata in Chinhae Bay.

AR AN B 3 LF/NAANH0l AFE
T 4Y 9x9 WEe 37 o}, J5H 1987
893} 1989 9%l AHLZ & YEE Y
ouy 19873 1297 19893 1191 Wxst st
At #A Fole tA] olFd 290l HHEA ti
de7t F7hke A JEhglen, dAz 3F
59} x7h Mt A4 LE W] & YFS WA
T 9 WA dEHde dxs e 3
7beta 7ol HuA Yxrt A FOR FAde
F718Q AZEGE EL 5S¢ F AU

3. szdQolnlel A

LENAAZG 7t 28se AAAA HAE &
712 (S0C) & 20~40(HT 380+ 11D %L
o, o] B AN Hi Y= 875 (+064)9%
o B AE WY {718 ) gt WtdA 5 g
T olzt FHE b =AM (transect) &2
MR, o] £ Wxe HAEY {78 Tt
HAHEY {7|EF0] 37185 = Ut

.,.



284 - A4

1000
~
<
.E 100 - '~: o:
3 ° “.
c ® 8%
o
o 101 . o %
S e o
el LN _J
< )
. °
! I T T T 1 ! I T I
0 20 40 60 80 100
SO C(%)
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Sternaspis scutata in Chinhae Bay.
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Fig. 5. Distribution of sediment organic carbon
content(%) and mean abundance of
along a transect representing pollution
Sternaspis scutafa gradient.

H At QEA AN ol AL F71ZF0l

ok
9
2

s

2o Yk BoE Aidez 2gsta #71EF
Agsin a5 TS v FoA M4 LIt
%98 & 4 AUT (Fig 5. o8 @ e 5/l &
A2e AHgdte] AAE FAE BAAME F o
gux ot &, FAE A 150lE 12 /712
gao] AA= el sled, 2FEVNAAHY W=
Z4E A 122 mg 2xsa 9 (Fig 24).

4, STZoje HEntel A

sEJANHolE e grFds 28 & A
=z 149 % (ventral plate)g 7HA2L oA
AA e Z7le met 2R AVE g Ao #F
A, wekA o S:el Aozt AAY A B
SFexE A7) g3 4 AN 50 ol §FF<
2389t 238 5% 29] (L: Length of ventral
plate) 9 &5 %F (W& We=132752 L™¢] 2414
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Fig. 6. Relationship between the length of ventral

plate (L) and body weight (Wt) for Ster-
naspis scutata in Chinhae Bay.

oz U F %o o]E AtoldE R*=0962%
e 2o AR BN 9es ¢ F YA (P<0.0D)
(Fig. 6). ©etd 2 £ 43 ne} 539 Zolx
Z748e @ 4 gon, 53 Zoje A AAd
e A% 2718 2 wodstn dn & F Yo

5. R3E (cohort)2| 22|

SEANANGol FH Holg ¥ Wk EX
o std, Ade we 2~3709 ZIEVF #EHUS
2 AFIE(C-DE % Zol ¥dF 1.02mm
Qon, A2ATE(C-2)E TF Zol7t HA 232
mm, A3EZIZE (C-3)& T# Zo7t BH 317mm
At} (Fig 7). 28U 2 FZEE Alzto] 43l
we} ol 5ite ¥ e, od A9
28¢5 9o B W%l sk wA 58 2
o] Wix BXo 23 AAFEZRE LFVAAY
A7 (EK, settlement) & A% dolue Aoz 4
Hr},

6. M X} Idl»X'i{q

ELEFAN 22198 Algsta 788 72t 23EY
=g Zol9 HFAE C-1=1025mm, C—2=2318
mm, C—3=3174mm, C—4=382mmz FHHATH
(Table 1). o14% Zo] 7¢& FZEW TH Zol9
HFZe AHeste] Walford (1946)9) BAEE 18
B9 Fig 8% 2o & A&de F AIE A9
=970 2RXE A BAZ Holy, o] °]&%
QEANANR ) SHAY AP tEH B
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Fig. 7. Size frequency distribution of the length of ventral plate of Sternaspis scutata during June
1987~May 1990 in Chinhae Bay.

Li+1=0.6960L, +1.5921
Lii=L, (1—e™®+e™ L,

VEROELE
K=0.3625
L.=5235

t,=040472 AME b3 22 47 WAL
2 U & AUt
14:5'235 (l_evosezs(ro.w.ﬂ)

2o wyoz AFo| tF von Bertalanfly 43 W
A4g 784 gL 2o
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Table 1. Mean length of the ventral plate of four cohorts of Sternaspis scutata
Sampling Cohort (length, mm)
Date Cohort 1 Cohort 2 Cohort 3 Cohort 4
May 1989 1.08 214 3.02 -
June 1989 0.88 1.96 311 -
July 1989 1.13 2.10 285 3.82
Aug. 1989 1.00 2.30 349 -
Sept. 1989 1.00 213 3.38 -
Oct. 1989 0.94 1.98 2.89 -
Nov. 1989 113 2.80 - -
Dec. 1989 112 245 3.68 -
Jan. 1990 117 295 - -
Feb. 1990 1.01 255 342 -
Mar. 1990 1.06 2.08 3.05 -
Apr. 1990 091 248 —~ -
May 1990 0.39 221 2.85 -
Mean 1.025 2.318 3174 3.820
W::Ww (l_e—K(t—to))zms«: - 6.0
W.=13641 mg ~ 0.
W.=1364.1 (1_e—0.3625(1~o44o47))2.7934 E L:.1=0.6960L, + 1.5921
£ 40
getd 3¢ 5% dojE 5235mm, FF AFES £ 30
13641mg A% (KE 036252 2459tk 2 50
dot 2o) 7Y W Aolel A% PANL 2= fcf_»
) by Fig. 9% 2ok, i
°C o 2o 30 40 50 eo
Length of the ventral plate (mm) L,
I At .
Fig. 8. Ford-Walford graph of the growth of vent-
ral plate of Sternaspis scutata from the
1. ZI{OIA QEE|ZHX|240|Q] B AYE) specimens of Chinhae Bay, Korea.
Aol A QETIAAHole HAHeo #AYC] 9
o Qe wi swe) 9T oo 2z nys = BEER Mg glem o] #HL Yzt ¥
9th. Hong and Lee (1983)% % ZA} 329l npaigh o A AEA Yi et al. (19822 45| AN F
4 Waw ATl ozt BHY TAA, o Fo| ET EAAN LEFAUAReTE A 2 o
22 osdoA 2dahy WEE ok 110 WA /mol ZHKGE Rastged, Je et al. (199D 9] F2d¢
wadta vosgen, 28 $r1egs ge @ O BBRAIMS AdHo2 40 du A9H2
Aodoe Mny N 4 201 A¥sgn. op = € FEAINE aRi & 2FVARFe +3
and Kim (1976)% 93 doke] AMTmsd pg g Fo= SHEES Bady g LF7)AAF0lE
Zathe AAUA HFHFA gt o R HANHE F

FollA e 2FH2 8 a9 YFE wol TE
EA N Magelona japonicast T 5717823 0] 7}
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o2x Z 42A At (Lee, 1976; Yi, 1975; Vi et al.
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Fig. 9. von Bertalanffy growth curve in the ventral

plate of Sternaspis scutata from the Chi-
nhae Bay, Korea.

1982). BopTre) ¢ 19833 28 % H 19949 287t
Ao zAt) A HE 30~43 MA/m*2 E@3}S=H
AR BFE YEE 68~8005 YERY, HF
ZAo) A& BYTFM F2 Fe AR FAUY
3 3ot (Chung, 1992). AR A4, o] 2 A
A 28MA59 120~160% 2 A A 933}
Aot 28 T AGd 2 BEL gon Hd
A% 360 A M/me2, AEDo| 485~740% A HEA
AE7L F2E AHQ iR FYFAAM EE 2
E7b Btk B8] wl e gEdse 23 3
Ao e o] Zo] LM 176%F AAL Atk
(Lim et al. 1991).

F9, oA ALY B F9 Ayt 54E
®H, Kitamori and Funae (1960)T 22 T d = #
7] LAEde] £ E A Pa] Hojd 9
doz ZFE o] £ NUEs}F grhd AFHIF
t}, Lopez-Jamar (1981, 1982)& uiutel A wlitd4 3
7t #AeA g T F9Ry JE HA33d< Ster-
naspis scutata-Tharyx mavioni 0] FAHTHL ¥s]
3, o] ZANE YTt go AEFL FAFL
2 gda AFHh

wetA ol2jE Fu - 99 dF AHEL WA=
AT} QEIANGo] BX FAT A U3}
o 1 E¥ 54 54 gt (@)oldx s
o G e WY % f7] 249 FFgo] FH2
vlad ARE Hde) F2 N A& & F
Atk 2y B A7 A Asfger 22 44
of mpabwt otz=el FA 194 6 A /m7t 2@

R e B I =
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AT QEI| AR B o] Sternaspis scutata (R LF/NAAHol3he] £ 4 4%

AR, EF QAT 1Y dx XY
283, Ade HFPNME V&Y 2FA HHE
A FEA HAEZY A oF (BfT) T2, °
z9] Hejd BX EAS A st F2%
7} g £ 4 9ot ol ¥ SA4E of¢
kel N1 7del Xste H7129

AP FRANME B2HAES 4718 W (unpu-
blished data, JSHong), ¥ 2.2 $ehvtel A<t #739)
HWslo] M B 2o AT o) #F A7 &
TEL AAEL QT

]

o — e
2

2. FI|AHXHol HF

o] 29 £ 9¥ 5Zd gl 149 JUEY 7
A AR A A $H7 38 EASAT
o]EL A A7) #AGCl BF MY dedzn
e Aoz Hol o]F9 o]Xolut ZAFY 7
Yehbe 43Ee ohd Aoz 47484, 2y 9
2o 59 Zolg AFHY Alold] & 4 A (P
=0962, P<0.0D7} Y& Aoz yeh, o F9 7
AT QRE AFAdE o] T Aol MAANR
o] AFZ ALY & Yg Aoz Btk gAA F
Bole ZFEW HAAE AHS-3t4 von Bertalan-
fiy Ao AgAA 2 2 o o 4L L
=5235 (1—e sty 2 el 4 Qlglom, A
%; /\6];8,5_]'_‘9: W.:13641 (1_e~03625(t*0.4047))2.7984i L]—
B 4 ok 2ey B dFdAe A 133E
(C-D7t A 22ZE(C-2)E 9&dus 7Hof 3
WA olopt s, ¥ dFARN e THEol
HMERE (Fig 7) 2 24 23E¥ JFAY o5
=254 ATt (Table 1), Weha] o g #olA
Age AR AL gA o g AEs 5
B AAE AE7 9e@ Aoz dvdn

W 2Es| ANl 5F Bojo] U Wk F
¥E B9 05mm ©3k /A7 1989 8, 9, 10, 12
2 2 19909 29 2 5¥ A% F¥3x Yo,
ARROZ Bet 1mm olse AR AF 2@FL
g 4 Atk oA LFNAAH Y FAA A7
degolAut, dF Aedtd o M7} dF FA
S shAjste Aotk W dE AQdN FRE,
F718 2490 A% AdoNe $44 £¥ 542

2 Hol, A9 HYE vnF A9 2HA H
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Aol A RE 7131% (opportunistic species) 2] £ 3 o]
Lol £71E 29 A3 A97A BFHYS slez
B F Ak 2y o] Fo] A4F AAeA o i
e Ak wde oig 2A8A A7 A%
A D BEFA 2EA 7 B3 AF7 "asid
azla A Hee daMe 2F HGdA Y
B AR B 2o AAE Ay 77} 5
A Hojol & Aoz Az,

(@] ot
I =

Adurel ANEFE ZHA U Aegzy A7
Ao 2 1987.6~199057hA4 F 223]o) AA A
AXNEE A8 F L5 714Xl (Sternaspis scutata)
of dg MAFE AHNE AT AT el A of
e f7 L4957 32 HdY] 9¥E de w
A7l F2 XL Ao, Ad we} BE
Aol FuAY FA4HA 1 YR I WE}
yold, 38 29 HAE Uy {718 FFe
0~40% (FF 38+11D9eH, HF gEE 875¢
Ak o] 2o Y UEE HAEY {75 o]
/Mg E Zadte Fdolit nEA Adste
F7180] B YiRt Juyoz 2HL §718
ol Ao a9 YIS Be XA AALE
S Y F U £ 29 Fu9 Zol (L)%
(W) Zell= Wt=132752 L*™ (R*=0.962) 9]
& 4T A ol AT #qA F8 2
ol 718 ¢ F lov, wEA FHY Hole
ARe il AE2 AL E 7he4ol AAEAT

~—

£ oy X
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