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Attempt for Modeling of the Variability in Biomass
of Metridia pacifica (Copepoda: Calanoida)
in Toyama Bay, in the Southern Japan Sea

Yasuo Sunami and Kazumasa Hirakawa

A simulation model was developed for predicting the variation of biomass and growth of
Metridia pacifica {Copepoda: Calanoida) in Toyama Bay, in the Southern Japan Sea. In {or-
mulating the model, it was assumed that growth of M. pacifica was determined by using the
experimental data on development and growth of Calanus sinicus” and also assumed that M.
pacifica in Toyama Bay was food-limited. It was found that M. pacifica completed one gen-
eration cycle in a year under the condition of a mean temperature of 2.21°C in the model.
The model has consistently indicated the observed biomass peak of M. pacifica in late
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October? by assuming the reproduction of this species in the middle of January.

It can also

be expected to produce the observed peak in the beginning of April by assuming reproduction

occurs in late June.

BU&®IC

fLﬁK?}I}’LIfdté iz b & EROIGER I OLRTY & T4 51
&, WEOIRKAERE T b b ANHOME 2L TS vy
l‘ YOBAERASE I Lo EWND I EDMYETH D, —
h AT BRI B TR BN T 20 75 v
FABECHY, ST TOR A 23
BAFOBS THELIH LR T D,
R CHBI LN 4 7 2O~ Metridia pacifica

REBRY L,

(AR DIRIE T 39 3. 0mm) EIE SRR A & I A L)
TIRAMITL, BB B O CRERY IR GLT) ©
RHAT IO 36.5% k0T, vk A Dl
EORGIE & 2o T b 2 RKEE B W 0w KRN
(7RG R - #920°C BLL) TR SRR 2 35 L 3
L, a~GR7A FVIHOREET, b BRI T A &
5, ZOMES - RIEARIKRO BN & WL Mt
LI ENHSNTVDEY, L Lads, Jofkki
BALPAMOAE TR 2 LT, WSRO 2R

PR RFHBIIEHR 515345, 199546127 22 H 2144

Contribution from National Fisheries University, No.1534, Received Dec., 22 1995,

1 T WG L AR A SR 00— A DI o
1o fo

I ERBE AL

DN TERER RO BTN OME, L LT

k2 TR AR RSB B B4 5088 (Laboratory of Natural Sciences, Division of General Education, National Fish-

eries University).

*3 EARHEX K BESEAT(Japan Sea National Fisheries Research Institute) .



144 1 W

BEEERIZLTVLON, FREEMICIERIN TV RV,
AUGE T, BABOZEMHECH LA 1 7 VHOME
WM TN 520 DFLEHFEO—FE LT, M paci-
fica ®WLY LV, 2 OB OFBHLE) % KO
BELTEFMET DI & &M,

2. AT VEOHEETN

TF ML T ORI o720 £ M pacifica & 17
EH T 245 BD Calanus sinicus 122 C O L,
S G AL B &Kk & DB B & Ok & ki
LD RS TH AT SHDBRET VR LTz,
FOHFE 2.1 ND, 72 M. pacifica LR UH T/
4 ¥ B Acartia clausi 120WTCHE LB AF—JTD

i Bl o TH A 7 S HOBRBET TN 2R L
To FOHER 2.2128)D, TROLD2ODEFNEE
O M. pacifica Vil LT, BILEICBI 5B &
O ERIOKIRF — ¥ 2 VT, REOBRTREOFNE
&k sz, FOERIZDOWTIX2.3 TN,

21 WA T7VEOBRRET I

HATIEORBEFNEIED W, C sinicus %Kil
10.3, 13.0, 15.0, 17.5, 20.2CI BV THRAMEHD
b &CTRH LH S NIRRT I &R L o MRt
”%ﬂﬁutoxﬂiu&mm&unfaaw M. paci-
fica kLA S 24 VRCEL, BEHFLVWERETZ LD
(AR AR #72.7mm) 6

~1.44

Dy = 55.3(T+0.7 ey
Der = 528(T+0.7) "™ @)
Devi=1258(T+0.7) """ (3)
L =1334(T+0.7) "% @)

DH B SHMET A TOHE
THHMEL TRy A P I ECORE

Dcvn LTRSS PV ECORE

Lo BRI

T kil

AT OHEBEETRAZ EICLY, /=Ty A]
~VIE g~ RS A b T~ VIR B ORERICE B, BTN
TP SHEL T, ~FY D A METEH L RAT -
L, /=FUIAMMD»E ) =7y AV ECE AR
F=UZ, TBYA LSS KT A4V (R
FTH6 AT - VILENERP TG Pntes /—TY

i

A2 E a4 POB AT - P DENRENROWI A
B hs @) F ok elio Tk, Thbb/ -7
Uy 2 OB AT — O BRI ES S RS A b
IMETCOEM DG 2 6% LT, Ry A Mok
AT — T O ARt S 2Ry A M ETOH
¥ Dey RS aRY A4 P IHIECOHE Do & D
MR SHH LT, KIKFET A THD L, 72, WA
AF— VO A ERETF AL L8 Er s a xR
¥4 PV E CORYE Doy £ DED SKRRICKET 58
T&bfou®$7kb47/m0&kMJ vALES!
T ARGES A S IR AR LAY, C sindcus O
S PRI & mi, J=Fyy A E aRk Y4 R VIl
DAF — ¥ QW BRI A F — S H~NTER -7

C sinicus @) — Ty AW Ea~GRY A4 b HoKER
42 () & OB RUHE LK (1gC) & ORI
BHWT, B bRBRARICBILEAT— VORI
(ugQ) &k, T IATRER ML/ LI 0.045) "
FHOWT, BAF -V TEOBRER (pg) WL MR
% Table 1 127,

HAT EOEEEF GRS S &SIk
(B) SNTHE Lo TOWBETT VOIS EEA T VI
I LA e ilio s 4 7 S HUIEBE £ TRl
BRI IRET A8, REEFLOEEE LT, HE )
OE AT w0 ® 2/3FIHFITHEDE L #AT
UL L ofrk 2 ik, WL, PR &ofE (i)
AT, rkid:i()ﬁu HEEITI . (B T ﬂ,:bi()
SR KT A3 & LT Kremer and Nixon”
S S o IEHM LA Lz, AT~ VI BITAKT
w (i) DR R IR OMA B TR L.

dw(i)/de= C(a(i)w(i)**— bw(i)*
exp{(In Qo/10)- T7)
(i=1~11) (5)

ST RERATF VR, TRAKREET, 72—
a(i), b, Qué CTHbH, CRDFERIELRT, iy
Ty by EPMREEZCHELLBAREC=1 L
L7

H AT — I OKREDNIE S L UBAHIEE 15 0
Table 1 1R AKEBA10.3C OYAORED T~ 7 =1
B b L idl, FOMIEY Table 2 12K T, G5
mﬂ%x—yauxb,Qm&whu,mmmkamw
%, 1.6, 1.7, 1.8, 1.9, 2.0, 2.1 &&{bs+, &7
{4 % ey }mm&ba)ﬁh 2,3, 4,5, 6 Lbs



BWIBIC B A A4 7 U Metridia pacifica

Table 1. The relationship between body length ( zm) and wet body weight (ug)
for naupliar and copepodite stages of Calanus sinicus at five temperatures,

Temp, () 10.3 13 15 17.5 20.2

Stage (pm) {pg) | (pm) (pg) | (um) (ug) | (pm) (ug) | (um) (ug)
] 210 3.381 210 3.381 210 3.38 1 210 3.38 1 210 3.38
| 28 7.12| 270 6.48 | 270 6.48 | 270 6.48 | 270 6.48
Naupliar | IV | 320 10.1 320 10.1 320 10.1 320 101 320 10.1
V| 400 17.9 350 16.8 380 15.7 376 14.7 370 14.7
VI | 440 22.9 430 21.6 430 21.6 430 21.6 420 20.3
T 680 315 680  31.5 680  31.5 680 31.5 680 31.5
[I | 900 81,2 500 81.2 900 81.2 900 81.2 900 8.2
Copepo- | W1 [1280 267 |1240 240 1200 215 |1200 215 | 1200 215
dite IV 11600 567 1520 477 1520 477 1480 436 1440 397
Y 12000 1210 1900 1010 1850 927 1800 845 1760 783
VI | 2280 1880 2160 1560 2160 1560 2120 1470 2080 1380
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Q) =(3,2.0), (4, 1.9, (6,1.9), 6,1.99D 4 WM . 022 5o 10856
&ﬁbﬁuowfﬁgl ST, Fig.] KBULTAHITH e :
Lrzilis 7 — & "1d, okilkases < & hig15.0C # Ok 2 5.25 - 8.59 67.91
iﬁf)”‘é(&o’fhéc I TFig 1 IC/RL-4 oM 3 8.59 - 14.0 76.34
Jf{ﬁ\b'@"@i' PSR ﬂ‘fﬂ‘ﬁ NS BRI ERL 4 14.0 - 20.4 73.77
Tnb, %0)1[.,(7)5’{1?% Ghdid, WKRO20.2CHE X,
e o e el e oo 5 20.4 - 27.2 61.07
WARDOHIEATE T~ & & 7) %%’?L (RELS B DBV
i, NEL L BDELLNTHL, E12, Fig. 1I0BVT 6 27.2 - 56.4 127.87
(6, 1. 9) DHLAE I, 20.2CH & XDOKRTEHI7.5CH 7 56.4 - 174 249.78
EEOEEL DL REL L 2Ty, U\La)fnﬂ!dfff@l/. g 174 - 417 286.67
WEEFMCHMT B A-5 LT b=5E Qo= -
, wi, pr - o . 9 417 - 887 320.69
1LODHAGDEERBAL, ZOEEDIT A= ali)
OAfi % Table 2 12574, 10 887 - 1541 312.32
CDEHIRLHDINT A—% a(i), b & Qounili%x 11 1541 - 2213 69.98
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Fig. 1. The relationship between body weight of adult Fig. 3a. The relationship between water temperature and
and water temperature for parameter values (4, Qo) body weight for naupliar stages of Calanoida.

= (3, 2.0),{4, 1.9}, (5, 1.9) and (6, 1.9) at five
temperatures (10.3, 13.0, 15.0, 17.5 and 20.2T).
The dashed line shows the observed data.!
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Fig. 2. The calculated growth curve of Calancida at five
temperatures (10,3, 13.0, 15,0, 17.5 and 20.2C).
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Fig. 4. Seasonal change in water temperature applied to
this model in Toyama Bay. Metridia pacifica is
abundant about 300 m depth during day and also
abundant surface layer during night. M. pacifica is
abundant about 300 m depth during both day and
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Fig. 5. Trends in simulated biomass of Metridia pacifica. The calculation is made by assuming that
M. pacifica is hatched in the middle of January and also late June.
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Fig. 6. Trends in simulated biomass of Metridia pacifica. The caleulation is made by assuming that
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