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Abstract

A numerical model is developed which describes the material cycling in the ground of
yellowtail culture. The model is applied to the actual ground at Yusu Bay in the Bungo
- Channel. The seasonal change of flux of particulate organic carbon into the bottom layer,
which is. made up with the remainder of the bait and the fecal matter of yellowtail, is calc-

ulated using the data and paprameters for Yusu Bay.

The calculation reproduces well the

value of the flux of particulate organic carbon into the bottom layer obtained by the sediment
trap experiments in Yusu Bay by MONTANI et al. (1986). Budget of oxygen is also modeled,
and concentration of dissolved oxygen is calculated. The result is, however, not acceptable
as the value of the actual state, and further improvement of the model is necessary in this

respect.
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Fig. 1. Map of Uwajima bay and the ground of
yellowtail culture at Yusu (shadow area).
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Fig. 2. Model of cycling of organic carbon in the ground of yellowtail culture. Valuables in .
squares denote flux. Values in the parentheses denote yearly mean of the calculated

flux. (gC/day).
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Table 1. Cycle of the yellowtail culture in Yusu fish-culture ground.

K Ky M
n}lmder nFmber amount n%lmder a;n’ount i;nount
month weight ?ish geaths ?ieaths ?anding loanding bait
(g) (x10%) (x10% (t) (x10%) (t) (t)
Ist 5 4 1800 - 45 0.2 0 0 1854
year 6 18 1755 . 45 0.8 0 0 2697
7 62 1710 45 2.8 0 0 3072
8 161 1665 45 7.2 0 0 3463
9 336 1620 45 15.1 0 0 4122
10 529 1575 45 23.8 0 0 5000
11 663 1530 45 29.9 0 0 5028
12 725 1485 45 32.7 0 0 4285
1 796 1440 45 35.8 0 0 1370
2 874 1395 45 39.3 0 0 995
3 653 1350 45 42.9 0 0 1157
4 1065 1305 45 47.9 0 0 1624
2nd 5 1208 1260 40 48.3 0 0
year 6 1402 1220 40 56.1 0 0
7 1649 1180 40 66.0 0 0
8 1988 1140 35 69.5 0 0
9 2442 1105 35 85.5 0 0
10 2953 1070 35 103. 4 94 278
11 3441 941 30 103.2 . 74 253
12 3822 837 30 114.7 108 413
1 4075 699 20 81.5 150 611
2 4154 529 10 41.5 156 648
3 4158 363 8 32.3 199 829
4 4184 156 6 25.1 150 628

X THECBRALUATRIEL, L4izEOns i
2D EHEIC X DRERIC X » TR HARE Tt 5,
FTER OWATHICDONTIE, X7 — AN I b o
NOOTHEEL D DN DD EEZ, THRERX
DX I{RET 5,

Q=/T)V+(3/7)Vecos{ 27 (z—~290)/365} (7)

BE:tORRRZ581HTH%, 2ORT, XHEILS
B¥degh, 2 B¥EeEREi), V/QTAE b
PIBHER T TN THE 1 B B,

(4) W, D

W, D, OWTRESKFEEL THhEEW (E+S)
ZETEL, EHOMNBEELXEAT 2 O K Bl EY R
LT LT B, KELCRTEHECH W bR 2 E 1,
W=20m/day, D=0.1/day TH 3, h bDEIEIF
HHEBEAC DN TRBIRBRS,

(5) Eo So Co

Eo, So @i, BIEBSCOE, FRFOMER
PNEWEEZ, Wb 0&35%, BEIOBETFREE

B G, 5.4g0/m® TEEZBUC—ELT 5,

(6) T

KR TIRBETFOFFEHZNTOERK L 5 FBOFY
fElckosE (RM - HH, 1987), XRORTEZ 3,

T=18.0+7.0cos { 27 (¢ —120)/365} (8)

CORT, BEIZ8H21AHD 25°C, BEX3IA1IHD
11°C Th %,

(7) B
EE~NOF#HRADEEHEE Bk, MHEL (1986)
HHEREY R OB R RIBEE & HD - 371 (1985) Kk B
WG TOHRHEEL DRD L EICE S E, 0.09gC/
m?day &%,

4. HEREEE

4—1 FRRBEOEEE

MBICR UL 57595 4 — 2 EDOEY Vv, THI%
HEUTS5A1HKIBOTRD 14EAL 126 TRD 24
AOE LRI UCRHEZRIT- ko RHEIL, (1)~

— 217 —




RE HE-Bx REU-0  HE

(/day)
0.064

0. 05+
0.04+
0.03+
0.02
0.014

11111111111111111

(a) (month}

(g
10000

1000
1007
10 1

l l T 0 [ T .[l [1 T |3 T T T |7| lgl l | l T T l 1
(month)

(b)

Fig. 3. Changes of the growth rate (a) and the
weight (b) of yellowtail in two years from the
beginning of the culture. Closed circle in (b)
denotes the measured weight.
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Fig. 4 Seasonal change of the flux of the parti-
culate organic carbon into the bottom layer.
Shaded part denotes the calculated flux of the
fecal pellet and open part denotes that of the
remained bait. Closed circle denotes the flux
of organic carbon observed by MONTANI et
al. (1986).
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