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Abstract

1. For the effective management of marine polychaete resources it is
neccessary to get information on the standing stock, population
dynamics, growth and mortality rates, and production of the target
population. |

2. To investigate the population dynamics and annual production of
Perinereis aibuhitensis 1inhabiting in the silty sediment of
intertidal zone of the western coast of Korea, monthly sampling was
conducted from Sept., 1990 to Nov., 1991.

3. Mean population density of P. aibuhitensis was 129 ind./m? and
mean biomass was 77.9 g wet/m2, The maximum population density was
230 ind./m?2 in July of 1991, and the maximum biomass was 134.8 g
wet/m? in May, 1991. The minimum density and biomass appeared in
Dec., 1990 with 52 ind./m?2 and 34.7 g/m2, respectively.

4, Total five cohorts were identified by Bhattacharya’s method. Four
cohorts appeared during main recruitment period from July to Oct. or
Nov., and one cohort recruited in March., Most cohorts showed that
their life span was less than one year. The spring cohort had the
shortest life span of 5 months,

5. The instaneous growth rate of younger cohorts was in the fange of
0.68/Mo. to 0.81/Mo. while that of older cohorts was 0.1/Mo.- 0.2/Mo.
Seasonal * change in the growth rate was found: more rapid- growth

occurred during summer,



6. Total mortality rates (Z) of cohorts were in the similar level
ranging from 0.314}Mo, to 0.363/Mo., which approximately corresponds
to 3.60/yr,

7. The total production of cohort I, which recruited in July, was
68.12 g wet/m2, and its P/B ratio was 4.0, The annual production of

P. aibuhitensis was 267.63 g (wet)/m2/yr, and the P/B ratio was 3.43.
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ALE A E

At A PFol= eite} dke] Aol di] BE3H= AMFE
22X AMolfFe] F Ho|BEE o€ o (7, 1987), EX Y
ANBAANN RI1BE 2ulste] BHAIIE AN2A) PUAZAE 3
2% J8g 43838t3 g} (Clark, 1977).

S-elvtelollA e 1970dc] 2HHEE o] AR FolE WHAlE 7]
A U8, Tk, ojddelol F HAE £E3I] AFEA 2HFHA o
g Atel] EUstgdct. WA S n7|EN 2 AT sE=HE i AH
dolg2t M2 (FEu=NHAXZo|: Perinereis aibuhitensis)z} 2%
(v}l Rx]&do]: HMarphysa sanguinea)o]it}. 1970dc] FHiz}t 1980Ach
At A RAHo| Yol YA WT &0 ol2h o1} 19803
ol 700 M/T BEZ ofY7o] sfumict Zh43ta = FAolrt (¥F3)Yd
F-24, 1991).

Ut o % oAl L FEH O o]§3ta H;est] A 2
BEe] Y& ALT A L ALY Fo] ZAIF] WAl ¥
th 2y ezt ¢ HdFeR o] g st it AA|Holo] A
A72E el HHol VY Aol FRAIL (Paik, 1975), Adgolu} A
AL @ e gl Y AF2E ofF xETH] o (FYs
ANEH, 1973 FAJAT A, 1977), HIo] o]RET &S FS 2
ol iRt MA U= FExAF ] tiyt dF7t et (L4,
1989; 7, 1991).

2 dFoME JdF etz 2 Ade] EX3E= S (FEY
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AL Az %Y

A 138 dxgzx

FEREYAAA Pl AN MNU=ES} A7E 28L& 23
71 13 AdAd PFele dohe] 23o] A4 1990 9€FE 19919 114
7hA] i @RRAZL ol FojHr} (Fig. 1). AMUE RALE f3A= 2
AU 1070 FHE A ste] 19909d 9HFE 129712 FRAA 7 9l
3 AAZ FEE 27 A% € ARAHs 2AAYE U2 4+ 9
B3 104 o]FojHrh
| BEaded iyt 2= 712, HAE 2&, e A2 53 H
HE2 U=, Be4E, RVEET 5L FFs] ¢ HAEL A

32

fr

t}.

B3 ARE 1 w2 golol WHTLE Agstol 2 FHAA LA
Hol HES sto] 534 A4Yol o] TR, thH Aol o|Foj1 R4 E
ssted APsieTh felviel Al A-elA BEE o YYEEE sz
geom, MUWE HrE % AUH+E 1m2e] T7|olA 53 ol A
2 Rt (2.3, 191). webd & ZAINE 0 ZAle] PB4
£ 53 E J|£2% dlgon, 19919 64 E= 0.25 n2 (50 com x 50 cm)
golel HEF ol BEE Atk HA APE Ao ¢ &
18 AMgstel of 30 cn o7kl F& A £02 WA 2ho] 2 %o
Bol Q& JAE AU BE e 4+ ASS stach ol AAe 29

=]

S B7]913] 0.24 m2 (22 x 11 cm) YWolE Y can corerE < 30 cm Zo]
7hA] dlopA E|HEE 233le] HYUAZE A | w2 BFe AT A}
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o o2 2 A= 10 » ZEURIC R 3F34ct

A 2 A AEEN
1. M3z AE L Agate] #A

oA YAl FAIZE BolR 7MY FEZES F3517] ¢
mie MY A2 FolA BAY AAE hF22 1084 MFe] AF A
3& 533t B3 AF3} AF ol thee Alo] Py ke 7Hydlol
ol &7t AAAE FItHch

W=atldt (W: AF, L: AF) --- 41
4] 18] ool th4-& 213HH In(W) = In(a) + bx In(L) 2 FH 3 o]RS &
2pajolng A 4ot 71€718 Pt A1 uiAH4 a 2 bE
T3t

oA A FAU MY 9 IS FH3rle A 42
2 oF7] ol BARXEE ABAHE A A} 2FH AN He)
3 ol & RuAt st BAARE 1992 490 AYH A Fold &
AshEA cidd 2717 2HY o 90NE T2 Flch. Z M4l
4 e AABAE 7PEst NS Lot AZAsT M
259 BAAE =sigdct

fr

2. cohort &4

ik Ax|Gol= ALY tif-# 4FES Uehis 2ZAI U] o
of Y32l A#xpFo] oY}t AzAzx|g o]} (Fam. Nereidae)o] <3l

Sl
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E2 H(jav)S M T3 glojA] dRAgol el AR HAH
gdou, AAZ: Ho| niRE3 EI B JEo| tFE AR F4H
o] ol WHA Aest olay dYAPol Tt (RFAFAF
&, 1991). whety 2 AFolMe QAR go] AMg3te AVH =48

X% (size-frequency histogram)o] 2] A3 HFF FX= cohortE FTE3}

a4

th 7} cohort®] FEE FFYEA o] ¥ ABF 3144 (Harding,
1949)o]l 7|2 & ¥ #HFE ZTE13WQ) Bhattacharya ®H (Bhattacharya,

1967)& AHg-3tgich.

3. 7lNe 4pe W A

T2 ol BELES A 52N Urhis Ao ¥
SUAMNY A FE2E] BAE el Aujd ol k. 52 H3e
LehlE ol o8 st A E g e 2 oA von Bertalanffy?)
AF4BNE 3HAHLE AHEsIQcl. &, Wi=Wo (1-exp(-K(t-t0)))3& A}
&3t

o] gAtale] mj7lH4Ql Woo LK, to H9 %432 von Bertalanffy

gol 2j3) ofele} o] AP HA| it

We1/3

Woo 1/3(1-exp(-K(t-to)))

We+11/3 = Woo 1/3(1-exp(-K(t-to)))

Woo 17/3(1-exp((-K)+exp(-K)-exp(-K)exp(-K(t-to)))

Woo 1/3(1-exp(-K)+Woo !/3exp(-K)(1-exp(-K(t-to)))

Woo 1/3(1-exp(-k)+exp(-K)W¢1/3
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&, 918 AL Sy W F45H, Wtelo] oidt 1x4E y=atbx
o o] oy UM J&7 F4E Y 4 Arh 97N a =
Woo 1/3(1-exp(-K))o|3L, b=exp(-K)o]B2E o] TAo)M Woo & K& 3131
th ¥ toF F317] #3AE 9l A& tool thzf ThA] 2

to = t+(1/K)*In(1-We1/3/Woo 1/3)2 Hr} o] AolX 2z} AHF
iz cohortel] iR FFS Fot FEYUE A& UH2E ot
S HdPol2A 8] Jigdo] € AR Eo tislN 23 FFXI} MR F
2 2422 g8A glerng (Gulland, 1983), o] uhdel &3] 3=
=2

AN BE2 dFol wet detAA HER % &3 A
4 &, A 1719 5 AA FRFEA g §°l 7 sltelch

Gi = (In(Wez2 - In(Wer))/ At

4. AAYAS Y 2ArPYA e 23

B Ao A B3 ENFRE ARE FMsi] A
APBASE FAstch WE MF2RY ARE 183 dolld £HH
2H AF 29 Helel AEHE AE2EY UESFE 74 PP Y3}

o d¥x4E et

a3 0123 4 --—----- t
Akl ol4= | NO N1 N2 N3 N4 ------- Nt
23 b4 | COClC2C3C4 ------- Ct
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ZF ANLASE QUHOR dN/dt = -IN & AS4EFH ALTHE THE
st FAAEE o] nlEYFAL B JIQol ¥ Adul4E M = Re-zt.

A71M RE FHAIY Afulolth, flold AWEIF(Ct)E Al FolA

P

AY&(p)E JFT HolBE Ct = pNt7} Hrh whebr 2Fol4 Ct = pRe-zt
7} |t

o] A&} ofule] the& 3t In(Ciy=In(pR)-Zt, F 71 &7|7} 28
Zddez Aok WE AY2RAE AZRE 2SSt ol HIAASFES
o2 HAGAS(Z)E FH3ITE o] PP Aol vha3t &2 7t
ol "asich Az, Hdo] AA Lol dAsich EA, 7HdS dAl
of dojutny dFsich Az, FELS BYPES FHIA cryg 5 it
Usl, dFAtgol FHsicl

T AATE(S)2 S = exp(-2)8] VAR FH3}c

A2l AAAterE Crisp(1971)2] ol oJs) the] Ao 23
T3f ATt

P = 2 2Gi*NixWix At
o714 P: Aa, Git A7) i JAAEL AFE 4L, Wi A7 i
AN BFAF, Ni: AtF¢ 37 id AAES FARAISolT G = divdt

o]|B g P=Y INxdW/dt* At = T INx AVE WHIFHC}
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A 1A A=A 8

—

3o ANz BAL FolAM Fosicia 4AHE HAEY ¢
=24, HABY f1EBUY, ¥4Y 4 HYEY &5 T3 €@
& &staich. WA ARG HzA] @ I 19919 140

5.6 ‘ColA 19914 7¥2] 28.8 ‘C7Ix] HEslda, HAELY 2=+ 19904

M

12942] 3.3 'ColA 19913 7€2] 26.6 'CEA &F 23 CY HEHZE K4
t} (Appendix 1). 7F2E3} ALHole nizte] ¥} 42 VLT X
B 2571 JlRHEt 47 5&& Rych ZAAIYoAMY e @2
28.0%, - 29.6%, 24 d#H22 Uz £5 3t &olrh
HFele 2] AHe] AR JEXRES BY A AP HE
A719) YAHEol ¢MY MEEHYE Roirh FIY=EE 530 - 6.99
o] ¥elo] glglon, EHAEY |IEULE 0.84 wollA 1.95 %2] S A
ot} (Table 1). EZ HAEo] ¥RY 4 & 34 u]EL Xl 4
X9} Y=o ulel xo]lE Ro] FA 104 26 = P WU, 4 Y
o2 Uzt 33 L-3oAe 35 %2 Fuistact ¥ A 2& VY 25
sl DEAolE Bol AT ol glojd 4ol 54 wol ol=gltt
(Appendix 2).

I ks Y 2z} RHA A Fo F8& AMEE
2L HZololx Huk(Sinonovacula constricta), A (Hacrophthalmus
japonicus), 7FRe(Cyclina sinensis), EtZA4-$(Alpheus sp.), %
(Upogebia major) Folglth ute] MAWMELE 39 - 1137[M/n20o]1 BE
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2r2 355 - 965 ZQA|/m2 Tt ANY BF F28¥2 8.5 - 10 g =ct X
gte] MAx|E e HEe] MAX| e Wil EHFEY eFPol w2 2UT
Y EE= F2olgch ALY MAUEE o 107Al/n2 B =t

Table 1. The grain size composition and total organic carbon content of

surface sediments,

Composition Org.C.
Station Sediment type Mz(phi)
Gr. Sa. Si. cl. (%)

1 2.26 5.52 73.67 18.56 Silt 6.26 1.42
2 1.49 86.41 12.10 Silt 6.20 1.05
3 0.04 2,12 78.70 19.14 Silt 6.37 1.. 80
4 0.88  75.47 23.66 Silt 6.93 1.95
5 13.45 77.66  8.89 Silt 5.63 1.14
6 11.57  75.58 12.85 silt - 5.91 1.13
7 4.82 534 8.8 17.99 Silt 5.28 0.84
8 5.92  84.00 10,08 Silt 5.86 1.32
9 0.99 3.24 89.80 5.96 Silt 5.74 0.87
L-1 9.3 79.65 11.01 Silt 5.87 1.07
L-3 : 11.89  78.63 78.63 Silt . 571 1,05

Gr.= Gravel: Sa.= Sand: : Si,= Silt; Cl.= Clay; Mz, = Median

Org. C.= Total organic carbon content (%)
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Bl Ao FERAMAHo| AT MAYEE Ao E
£ ZAMIEE tha & ol E Rt} (Fig. 2). 7AxSe] B 2
BT 8270Al/m27t Edstelon, A 3004 203/MA/mE HojNE R
BEA Fe] 1A% FA 60lA 1570A/m2, Z3jchol iz A L-3
ol 1970M/m2 2 7hg Wokrt (Appendix 3). ¥ uhY Aol Aol Al
s B 83 904 36 - 39/M/m2E Ao g} FAH 59 6
o] #E3 AL ol A2 1990d 9¥XLE oM Eo] Y @dio

A3 HAEAY Yo Aste A2 AEC] o o4 Jlo] glolR
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) J—
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STATION

Indiv./m2 il 9 wet/m2

Fig. 2. The density and biomass of Perinereis aibuhiensis.
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ujFoleta AztHch

A AA 2] 3o &F AEYS B 63.5 g/m2 A FH2
oA 165.2 g/m2 22 o) WELYS, vidA] WhFH9d FF 9ollA 21.1g/m?
22 714 Al (Appendix 4). BELL] EX = AN I7)o] 2L2Eo] J)
Aol EEGGIE 4 xolE By, AR 33 48] Hole AN
t WARE B AN 0.5 - 0.6 goll 33t chelw A AEFo] H a1,
b B 291 5, 6 W L-2, L-3 SolME 7AW 1.2 - 1.6 goll o]2&= &
FAA 7L MAlstect. oty

2
< Boed, oy AU FA 1004 74.0 g/m2e] HERE MO,

lo
fn

AT REBLE P4E AEVE oY

o)

A L-19A 48.3 g/m2, L-20j|A] 37.6g/m2, L-30)A 30.2 g/m2 £08 v}

Eit oA & 4 olrh

240 140.00
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Fig. 3. Total density and biomass of P. aibuhitensis
during the sampling period.
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A FESRAAYols] WEL UHE 2] ds) BE 1014
ALY DARAY AN} BBV 2D AVLEE 19909 1083} 14
. cheslel 19919 64 RE A

S718te] 7ol 23070Al/m2 2 A A& B2, 1149 olF tiA] HA3 2

ol Ztz} 15570 A1/m2 2} 101744 /m2 2 &9t

K

&3h= F%E Bt} (Fig. 3). BEFo] oAM= 1990 10¥0o) 89.7
g/mE HTUI7} 19919 54of 134.8 g/m2E H A& Rodch 2 ¥ Hds

2 %07 Z7+g Roltis} 99 ol Foli 99.3 - 109.8 g/m? 2 QHHH 4

7h 2ol
FEGEYAARHo(F3) AE} AR BAE W-arlbE
4R8I o] A& thea#Bl In(W)=In(a)+bxIn(L)] 422 HH o
o In(a)®} bE FAstaz} st 9 VAL BEAZ Zoj AANEL
A5 A3t AHgEodch weld mid Y FFe ARE UL
BAAE sy Fate] AFe AR E /A2 2wy AFE FFstach
A 1990 98 ZF ol ddojdes F 1107ME AHESto] FIAHEA
2 ¥ A3} ¥ = 0.026%L2- 68 (R2=0,93, df=108, p<0.01)2] FAAL At
(Table 2, Appendix Fig.1). €' A F=t AFzte] AN wi7pEsd 2

49} 712718 HW Agl -4 0304 -3.25At0]o] g3, RAMA

lo

7187
£ 2.50 - 3,01 Aloje] Exjstairt. uiY WY A} Ao
o8l 2 AZAE CNE T AT B 4 2och (Appendix

Fig. 1).
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Table 2. The summary of the regression analysis on the relationship
between body weight and width of the tenth segment

of Perinereis aibuhitensis,

Month Const.(a) Slope R2 DF exp(a)
1990. 09 -3.65 2.68 0.93 108 0.026
10 -3.38 2.53 0.89 400 0.034

11 -4.03 3.01 0.93 192 0.018

12 -3.47 2.50 0.91 108 0.031
1991.01 -3.86 2.83 0.91 206 0.021
02 -3.66 2.84 0.84 162 0.026

03 -3.90 2.76 0.86 92 0.020

05 -3.41 2.60 0.89 179 0.033

06 -3.46 2.83 0.93 41 0.031

07 -3.49 2.70 0.89 101 0.030

08 -3.39 2.79 0.94 78 0.034

09 -3.25 2.77 0.93 123 0.039

10 -3.53 2.77 0.88 117 0.029

11 ~3.25 2.64 0.90 49 0.039
1992.04 -2.70 2.25 0.80 73 ‘ 0.067

L daae] 3
A Helxs 2o} AEe] FA 1004 1990 9YolA 1991 11

Y71A] 143]0] AAA AUY FEUHEHLAA P AXZY 48 AFX
82 Fig. 49} Lth AF2go] AHEE Aulet 1991d 64| 14070
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Fig. 4. Size-frequncy distribution of P. aibuhitensis
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Table 3. The result of multiple polymodal analysis
on cohorts of Perinereis aibuhitensis.

1990.09
BHATTACHARYA’S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAMPLE No. 1, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.1)
1 0.44 0.271 114.980
2 1.12 0.195 68.010 2.909
3 1.56 0.122 23.990 2.789
4 209 - 0163 23.990 3.726

S.1. should be >= 2for groups to be meaningfully separated

1990.10
BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAMPLE No. 2, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION,

NO: DEV.(s.d) N) INDEX(S.I)
1 0.29 0.119 451.560
2 0.78 0.128 182.370 3.934
3 1.27 0.089 79.020 4.530
4 1.70 0.161 38.280 3.469
5 2.25 0.141 20.510 3.661

S.l. should be >= 2 for groups to be meaningfully separated

1990.11
BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAMPLE No. 3, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.])
1 0.18 0.172 321.240
2 0.53 0.063 " 43.500 2.956
3 0.89 0.163 72840 3191
4 1.48 . 0.073 27.410 5.012
5 213 0.199 21.290 4.764
6 2.95 0.168 14.640 4.489

S.1. should be >= 2 for groups to be meaningfully separated
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Table 3. - continued -

1990.12
BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 4 file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.1)
1 0.25 0.105 74.000
2 0.57 0.066 31.050 3.829
3 1.12 0.117 28.600 6.044
4 1.52 0.097 12.350 3.726
5 215 0.095 6.120 6.511

S.1. should be >= 2 for groups to be meaningfully separated

1991.01

BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 5, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. . DEV.(s.d) ) INDEX(S.1)
1 0.31 0.108 199.020
2 0.73 0.101 68.670 3.994
3 1.10 0.064 33.540 4.529
4 1.41 0.123 19.650 3.235
5 1.76 0.071 11.150 3.678
6 2.40 0.085 8.970 8.150

S.\. should be >= 2 for groups to be meaningfully separated

1991.02

BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 6, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) (N) INDEX(S.})
1 0.27 0.069 68.910
2 0.60 0.076 129.640 4.541
3 1.03 0.164 71.600 3.596
4 1.49 0.067 27.010 . 3.995
5 1.87 0.167 25.440 3.257
6 2.56 0.166 18.470 © 4,086

S.1. should be >= 2 for groups to be meaningfully separated
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Table 3. - continued -

1991.03

BHATTACHARYA’'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 7, file : MPATEST

ZExmx==m= Es==== Z==E=E == o SExRs=E=== =======

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.)
1 0.18 0.097 162.350
2 0.62 0.168 51.690 3.267
3 1.08 0.047 24.960 4.309
4 1.80 0.085 16.000 10.868

S.l. should be >= 2 for groups to be meaningfully separated

1992.04

BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary resuits for SAM AMPLE No. 1, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.q) N) INDEX(S.])
1 0.30 0.106 144.950
2 0.78 0.176 103.750 3.352
3 1.23 0.061 23.550 3.834
4 1.61 0.084 19.760 5.251
5 2.00 0.085 8.240 4.619
6 2.31 0.078 3.840 3.801

S.1. should be >= 2 for groups to be meaningfully separated

1991.05
BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 8, file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.])

1 0.33 0.090 71.210

2 0.71 0.154 117.370 3.181
3 1.18 0.203 83.910 2.621
4 2.00 0.203 55.360 4.028
5 2.75 0.151 40.010 4.238
6 3.32 0.137 20.840 3.952
7 3.80 0.102 13.310 4.062

S.l. should be > = 2 for groups to be meaningfully separated
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Table 3. - continued -

1991.06

BHATTACHARYA’S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 9 , file : MPATEST

e T o mm s e o —— e e m a s n v mm o = e o e ==
SEEEER XSmRS o sSmsmsE= ====m=== === ====

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) (N INDEX(S.)
1 oa7 0.175 93.520
2 0.94 0.151 28.750 3.482
3 1.28 0.136 10.050 2418
4 1.75 0.186 2.400 2.903

S.l. should be >= 2 for groups to be meaningfully separated

1991.07 '

BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 10file ; MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.I)
1 0.05 0.139 106.020
2 0.50 0.089 67.470 3.984
3 0.80 0.089 25.400 3.284
4 1.08 0.121 13.180 2,672
5 1.53 0.234 12.890 2,572

S.1. should be >= 2 for groups to be meaningfully separated

1991.08

BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 12file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.])
1 0.05 0.122 130.040
2 0.38 0.202 79.460 2.061
3 0.87 0.095 37.340 3.266
4 1.21 0.076 20.560 3.952
"5 1.49 0.08 9.760 3.684

S.1. should be >= 2 for groups to be meaningfully separated



Table 3. - continued -

1991.09

BHATTACHARYA’S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 12file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.))
1 0.05 0.156 129.300
2 0.44 0.128 51950 2793
3 0.86 0.176 60.170 2.737
4 1.34 0.181 22.620 2.691

S.1. should be >= 2 for groups to be meaningfully separated

1991.10

BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
Summary results for SAM AMPLE No. 13file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.I)
1 0.14 0.150 144.230
2 0.63 0.091 75.110 4.067
3 1.22 0.169 39.760 4.545
4 1.68 0.149 16.490 2.879
5 2.42 0.170 8.400 4.625

S.1. should be > = 2 for groups to be meaningfully separated

1991.11
BHATTACHARYA'S METHOD FOR SEPARATING FREQUENCY DISTRIBUTIONS
- Summary results for SAM AMPLE No. 14 file : MPATEST

GROUP MEAN STANDARD POPULATION SEPARATION

NO. DEV.(s.d) N) INDEX(S.1)
1 0.22 0.080 106.900
2 0.57 0.074 40.210 4.620
3 1.01 0.170 36.850 3.598
4 1.54 0.171 19.920 3.006
5 1.99 0.127 11.150 3.000

S.1. should be >= 2 for groups to be meaningfully separated
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0.48 + 0.092 * t (R2=0.98, df=7, p<0.001)o|%it}. C}E To QoA
E iFE A 434 A5e4d galel & Hysigc (Table

23U AAZE S3 Ee AlDRo|=Hel HPUYAES BY How
AZE W 188 dPRcke 44y dPaol o WAL I wrtittn
A"t £ AFVITESY 7 dFE ZALL 2 19909 ol 7}

o

2

2

=V 1+8] 290l 0.09 Mo, & 23, 1990d 2o 7ty
b AFF 1 1+ 0.1 Mo., II 1+&= 0.18 /Mo., III 1+= 0.21 Mo., IV
1+= 0.28 Mo. S22 HA F7I%hHs B¥& B3, 1991d] 7hde &
F28 BSole AFF 1 0+71 0.68 /Mo., II 0+7} 0.75 /Mo, L, 111 0+7}

0.81 /Mo. 24 AFF 1+0] ¥]3] 58l F= of && BArh

Table 4, The growth equations of cohorts of Perinereis aibuhitensis
during study period,

(t: month)

Cohort recruitment time growth equation R2 df p
V 1+ 1990.3 Ln(W)=0, 48+0. 092%t 0.98 7 <0.001
11+ 1990.7 Ln(¥)=0.13+0.104xt 0,99 7 <0.001
11 1+, 1990.8 Ln(W)=-0, 58+0, 200%t 0.94 6 <0.001
III 1+ 1990.9 Ln(W)=-1.04+0. 218%t 0.93 6 | <0.001
IV 1+ 1990.11 Ln(W)=-1,71+0, 319%t 0.98 6 <0.001
Vo+ 1991.3 Ln(W)=-1.66+0, 574%t 0.96 3 <o.01
I 0+ 1991.7 Ln(W)=-2.30+0. 801%t 0.83 3 <0.01
IT 0+ 1991.8 Ln(W)=-2, 47+0, 942xt 0.83 2 <0.05
II1 0+ 1991.9 Ln(W)=-3.06+1, 217*t 0.99 1 <0.05
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Table 5. The coefficients of total mortality (Z) of each cohort
of P. aibuhitensis.

Cohort mortality (Z) survival (S) R2 df »p
I 1+ -0.27 0.76 0.70 7 <0.05
II 1+ -0.27 0.76 0.63 5 <0.05
IV 1+ -0.33 0.72 0.62 6 <0.05
10+ -0.42 0.66 0.92 é <0.01
I1 0+ -0.33 0.72 0.87 3 <0.05
IIT 0+ -0.59 0.55 0.81 1 <0.2
V 0+ -0.39 0.68 0.83 3 <0.05

IV 1+8] Z Lol 2=-0.33/Mo. o] 2it}t. wheba 1990 10€olA 19913 6%
7128 AZF 1 1+2] WH AL S=0.76/Mo. 0|31, AF IV 1+ A
< S=0.72/Mo. &t} (Table 5).
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o

2 AzRFF0ole D=0, IWE FoHEed £ Fo TAAI nof$
ol = 7] F Fo] dAzE A AxF (AFDN)S ARF2)
86 ¥ =] 89 ¥ 02 XM 13519 ct, Heip and herman (1979)% &2}

Az Zw7te] BAIE dwt=0.154 wwtE 32338}t

th. FEUHEHEAR Pl 2 AFJE A Y

19903 7ol 7HJ® AFF I 1+3F 1991 78of 71U dFE 1
0+& Yste] 7ol o 53] 5U7IR] AFTE 18] FUALLS 68.124 glvet
wt. )/m2o] Q1 717t F2] HF WEFL oF 17.037 g (wet wt, )/m2 O 2
P/B ratio = o} 4.00 o[t} (Table 6). VFT 18 A|7[E EL A5
34 FE BE 71T 270U 8Uoll A 9¥Alolo] 22.4 g2 & PR w)
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Table 6. Total production of each cohort of P, a1buh1tensxs
during study period.

Cohort Duration Production mean biomass P/B
(wet g/m2) (wet g/m2)
1 July - May 68.12 17.04 4.00
1I Aug. - Apr. 54. 40 16.91 3.22
111 Sep. - May 57.00 13.21 4.32
Iv Nov., - June 27.32 11.59 2.36
v Mar. - July 28.75 13.75 2.09
Total 1990.9, - 1991.11. 312,23 77.90 4.00

93, 1 o] Ax} ztadtalth. I} P/B ratiokx 7}l A ¥ 7dHolA 8
Hatolo] 2.0224 7H¥ wdch (Fig. 7).

8ol 7Y AFE 118 ol ol 53l 4871|2] F Aatago]
54.397 g (wet wt.)/m2 02 7o 7} AFF 1 B} & et BF
BELL 16.91 g/m2 22X P/B ratio &= 3.217 A HA| AFF loj u)3

sotth AFE 119 A7 Atk 7102 ¥ 3 @5t 18.442 g/m2 o2

74 9 gk, Ot e 2l 1094o]A 11¥o) o2& 77 14.971 g &
ottt Al7]1'8 P/B ratio= Z}URAFEI} 21724 713 &oic) (Fig. 8).

9ol 71URt AFE L11o] ol 53l 547kAl IiY Fe] T4
< 57.00 g/m20]Q3, 1 718 B AWESLL 13.2]1 g/m2 S8 P/B ratio
£ 4.32%ch AI7E AN 10904 1190 o]2& FtetEete] 30.31 g
o2 743 uotm, 718 P/B ratio= 71z Fel 9o 109 Alojoj
1.03 22 7} &alcl (Fig. 9).
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7. Total production of cohort I of P. aibuhitensis

during the sampling period,

Fig.
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8. Total production of cohort Il of P. aibuhitensis

during the sampling period,
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Month
9, Total production of cohort II1 of P, aibuhitensis

during the sampling period.

Total Production (g)

Fig.

Month

10. Total production of cohort IV of P. aibuhitensis

during the sampling period.
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AFT IVE 11¥0] 7137 w2l °l-‘§-3H 64 7tA] 7Y T
o gasel 27317 gaze2A ThE Aol ¥l ol Wkt o 7T
Fere] BF MEYS 11.586 g/m2o]o]A] P/B ratiox 2.358 Fxol &£}
stgdch. Al7PE Bakgke] oM hAFL F2o] ohze} o] Ed B
490]A 590) 8.546 go 8 7}A Uk P/B ratiok 0.4322 71 &gt}
(Fig. 10).

EEQ 3¢o] JIIT AFE VY FE= 7He| IR ARSA &

7] w2l o] 7IZtE e FBAF2 28.752 golAX, B

9

JEF 13.75
g &2 P/B ratiox 2.09% 20, AA AFJT FolM b dch 2yt
AREE AR ANER FTAHH dFZ V 1+ 1990d 9€FE] 1991 59
ZhA] A 2 520 g, HPF HERL 6.71 gt (Fig. 11).

olide] Al R 2t AF

2} 2BAte}, P/B Zlo] €l & o 42Tl Moller (1985)¢] 2|3} western

2] 7Hd A 7)ol whel AjAEe A7)

Sweden?] H3jjo] AMAlS}= N. diversicolor®] 0+ QAZFFe] A2k 1.6 of
A 7.0 g (AFDW)/m2, P/B Zt2 3.5 ofA 5.92] Helo] aldrt 2 oA
= AEEA 740N 9¥7Ix] 1Y dFT 0+2] P/B Ik 3.2 - 4,328

N. diversicolorBt} @7} utx|gt §ARF £Fo|g3, & 7180} B3

fr
ol

713t 0 AFFEE APl oM 31t £&ol P/B P2 i ¢
=3

o dF2E FAE AN MAF2E Y3t 2AL F4 1990

Jd 99 BE 1991d 11971x] BAH 2 29 312.231 g (wet wt. )/m2gd

3, B BELL 77.9 g (vet wt.)/m2o]r}, AI7PEEE 19913 1099
A ugoﬂ 52.329 g% 7HY W AL B3, 1991324l A 3o

ol2& Hqtol] 5.786 g2 71 Aalct (Fig. 12). 19914 5%0]Fol= ¢



Total Production (g)

Total Production (g)
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Fig. 11. Total production of cohort V of P. aibuhitensis

during the sampling period.

Month
Fig. 12. Monthly ‘total production of P. aibuhitensis

during the sampling period,
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H Aol 20 g/Mo.o] W b 1990d 2] 9dolA 119 Alelell 13
g/Mo. ol3tgltt. & o] 199099 AFZEL JKIZE7E 19910 w3
oGS AlARITh

ZA71 Sdoll AN Hele 230 RYN FELEPEAA Y

o

o|ZiNZo] AR} FF SFTLE 312.231 g A, °1AE AT A

mlo
2

o2 #|ALsPA o} 267.63 g/m2/yr (wet wt.)7} 3 AR F3Pog npp
™ 29.44 g (DW)/yr X 25.32 g (AFDW)/yro|t}. o]ZA& Kristensen
(1984)c] wluo}=2] Norsminde Fjorde] MAl3}= Nereis virens$} N,
diversicolor®] izt ABxrerg A el 23.73 g (AFDW)/yr3} 27.17 g
(AFDW)/yre} -SAI%t $=Folr}. ¥ Gillet (1990) =8tA9] Loire
estuaryo]] A]A)8}= N. diversicolor®] At} & 34,7 g/m2 8 R 3t}
a2y}, P/B ratioo] 9¢lo]jA= Norsminde Fjord®] N. virens®} N.
diversicolor7} Z}z} 2.52%} 2.608, Loire estuary?] N. diversicolor?}
2.2& 718% Ao v E AF thAEQ] Perinereis aibuhitensis= 3.43
L2 9 F FHEC MA 2 S Bl HAx|Holzo] &3 FE2
A2 2ol ulel T AR Aol = Batarzt P/B ol ol B
ole Zeog RIEEY, Scotland?] Ythan estuaryol AAlst= N,
diversicolors= @7t Axatsko] 12.78 g (AFDW)/yrof P/B Zto] 3.00]¢l3
(Chambers and Milne, 1975), 744 %42l Dievengato]] A{Als}l:= N,
diversicolorg] @zt BAtsr2 61 g (DW)/yr = 54.3 g (AFDW)/yro}gl L,

P/B Z}2 2.59c} (Heip and Herman, 1979).



o Al 220 Byele AEY HAZ] Ashe FEI
B 2t7A=]| o] (Perinereis aibuhitensis)?] 7|Ao HEfo} ABAter g FA
A3E aoshd thex 2ok

M 2APRAA JA FEE Ao BPARALEE HIYE 2=

Ar

<

= 0.4 ° C(2¢)ollA 26.6 ° C(7¥€), S8 28.0%, - 29.6%,, EHHEL H
T U=EE 5.3-6.90 , fFUIetLe] a2 0.84 - 1.95 %, EIHEL] P&
2 26 - 54 g0 Addch

et YoM 2 TH&old A&7 FEHEHARAIH 2

AEFL 1570A]- 203702 /m2 4] B 8270 /m2 5L, R 3R Z4

o

A3 F¥E Bk BETG] oML 21.1 g/n2ollA 165.2 g/m?
22 B 63.5 g/m2ch ZAPEE 1oAY A7PE BEPY ¥UE B
AAUEE 19903 12906 5278Al/m2oll A 1991d 7ol 230714 /m2 8] ?.JQ
224 BF 12970A/m2 30, BB 19909 1292 34.7 g/m2olA 1991
5¢2] 134.8 g/m2 2 A BF 77.9 g/m2eic}.

FELEH A AR FGol HJuid F A5 AEZY #AALE: ¥=alb
9 %71]4};% 7H3IA HS A HY A e J1ET)et HHE 3y
th. oY) x2E HASZHY & A3} 71&7]= 2.50004 3.012] Ajojof
IsA=3

N2 AFEEA (cohort analysis)E HE A Fo] iy W=
TR 8 E AE31o Bhattacharya WY& ol &% AFE ZREIJOE o|F
olzch & 5718 dge]l EAstdEd F /1UAZIYA 7HolA 104 71R]
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ma shiel dTol HUs:, 3€el JHUSE WY QBT Ut F
o2 vsiyrh 7 43H 4L HIA sel gakRn gl il
@ Aol o wel HAstach 790 AW AFTE ol E) 3dol 1.9
g AES M&stel NAS, AR JAE AVE Adst of Sl Th

3 ol AlRIslE Zeg et bl Eol JIYE dF2L 23 AE

>

of ¢} 1.5 g AR A3t AFANYE Al Aoz et wiel
A B AAZY 3 199 Zes F3drl

Zt A2 AFERE Akl Uy AePry R Koo,
BRE&EE A3 JKJAVe wet zlel§ Hyen, 14 dFEL
G=0.1/Mo. ol A 0.2/Mo., OAM] AFE2 6=0.68/Mo. oA 0.81/Mo. Frl. %
&2 ALl Y3 JEo) Eolrh

Zt AFTFY Y4 AAGArE LAY AFTLFEF Yol 1HF
2 Z=-0.27/Mo.ollA -0.33/Mo. BEAUZ, OMIEL 7IYgx7)o) & ANy
€& 3o} Z=-0.33/Mo. oA -0.59/Mo. 7}A] it A AYALE B3 9432
19] 9 HAAYAsE -0.358/Mo. H2m, o] Z=-3.60/yr. o S|GHC}.
e AIPEE ol% HASel AIT Ik 2--0.363Mo0., QI 111
79 2=-0.314/Mo. AFZ IVE Z=-0.326/Mo. AT}, ‘

7t AFTE F BT MGAT] 2 B E ] B utel
M 23be] xlolE Hyon, AFFE I0] 68.12 g/m? B 7P WD & 7He
o] 7I" AFF IV} 27.32 g/m2 2 7} AHoich 7t A2 P/B ratio
= 2.09 oA 4.32 7k veht ohE FAx|HolRe ATl B3 &
Zholgirh. A dFFol RAPIL 5 A FHL 312.23 g wet/m2 8]

3 A7 FA34eFS 267,63 g wet/m2/yrE 3R E Qi)
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Appendix 1. The monthly variation of sediment and
air temperature at site 1.

Temp.
Sediment temp. Air temp.
Date ("C) (C)
1990,

9/18 20.3 23.4
10/29 20.4 22.6
11/19 12.8 8.8
12/10 7.9 3.3

1991,

2/02 5.1 5.6

2/27 0.4 5.8

3/29 11.8 12.0

417 11.1 ' 15.1

5702 14.3 15.0

6/03 19.9 20.7

6/27 26.0 29.7

7/26 26.6 28.8

9/26 21.6 22.7

10/24 14.7 18.0

Appendix 2. The salinity and water content of surface sediments.

Site
1 2 5 7 9 L-3
Variables
Salinity (%.) 27.96 29.41 - 29.59 13.16 -
Water content 26.0 54.0 28.0 - - 35.0
(%)




Appendix 3. Mean individuals of Perinereis aibuhitensis collected

at 12 sampling sites from Sept. to Dec. of 1990,

(unit:indiv, /m2)

Site\Date 9\18 10\10 10\29 11\20 12\10 Mean

1 59 84 155 101 52 90
2 197 124 196 200 242 192
3 140 168 247 246 215 203
4 131 156 322 92 180 176
5 21 15 - 18 22 27. 21
6 26 10 16 16 9 15
7 156 90 58 135 132 114
8 60 45 38 15 24 36
9 13 53 64 23 40 39
L-1 34 64 39 24 34 39
L-2 . 40 25 32 23 14 27
L-3 27 7 24 - 19 19
Mean 75 70 101 81 82 82




Appendix 4. The Biomass of Perinereis aibuhitensis.

(unit: g/m2)

Site\Date 9\18 10\10 10\29 11\20 12\10 Mean

1 48.90 125.66  96.04 59.83 39.74 74.03

2 141.93 109.00 221.40 136.63 216.92 165.18
3 60.99 88.42 138.61 133.59 118.86 108.09
4 62.88 94.63 173.73 57.72 133.08 104.41
5 17.18 26.20 25.15 22.55 48.15 27.85
6 21.98 - 18.08 23.88  28.19 17.60 21.95
7 92.05  80.67 59.12 110.89 71.41 82.83
8 74.57 32.16 29.10 19.20 21.15 35.24
9 5. 52 29.05  32.84 18.40 19.73 21.11
L-1 45,00 61.43 59.83  32.04 43.41 48.34
L-2 43.80 40. 56 51.03 39.38 13.25 37.61
L-3 39.57 15.94 37.20 - 28.22 30.23
Mean 54,53  60.15 78.99 59.86  64.29 63. 56
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