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Oceanic Conditions and Material Dispersion in the Ushine
Area of Kagoshima Bay in Summer*
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Abstract

The purpose of this study is to investigate the oceanic conditions and the material dispersion
in summer at the Ushine area, one of the fish-cultivated ground in Kagoshima bay. From
the horizontal and vertical distributions of water temperature, salinity, and dissolved oxygen
in 1977, a weak-vertical circulation accompanied with an upwelling near the coast of Ushine
was found in the surface layer above a depth of about 50m. The horizontal and vertical
distributions of COD concentration indicated that the organic material dispersed from the
fish-cultivated cages to the sea.

From the current observation at a depth of 10m for a month in 1979, it was found that
the tidal current had a dominant period of semi diurnal with the velocity up to 25 cm/sec

"in spring tides, and a nearly stagnant condition in neap tides. Mean direction and velocity
for a month was obtained to be SW and 0.7 cm/sec. This result shows that the mean current
direction agrees with the direction of the axis of the weak-vertical circulation.

The situation of COD distribution is not agree with those of water temperature, salinity,
and dissolved oxygen, indicating the existence of the weak-vertical circulation. This result
suggests that the material dispersion in the Ushine area in summer does not depend on the
advection but on the eddy diffusion. Using the observed current velocities including the tidal
current, the value of the horizontal eddy diffusion coefficient is estimated to be 4.8X10%cm?®/sec.
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Map of the Ushine area in Kagoshima bay. Crosses and anchor

mark in the Ushine area indicate the oceanographic stations and current
meter station. Cross striped area indicate the area located fish cages.
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Fig. 2. Horizontal distributions of water temper-
ature (a), salinity (b), and dissolved oxygen
(c) at a depth of 10m.

ZERTHRIND, TOREBRROFBREFTICIIE
REAEREND, HEFERLETHINERLE LCE
FleEBTABENRE L DS, 50m DIETIE, & o
ROBEME L AL B BT KB ERCE N REE B
b,

mAEEAEE LT, H@A12TT-» REFERY Fig. 4
CRto BIRREEND 0m EETEETIToe T
THIRCERE D 40m B ¥ THAAMEHIR TV 3,

3

MRS b REERRAI~NAS WA TH D, HEiRE
HE 5m BTH 15cm/sec, 40m ETH 10 cm/sec T
%5, thOBATORETR, THKFC 10m BUXRT
7~10 cm/sec @ ¥ H 5 WVWREHANDINAE b T
Wa4k, MikizE ARV, FHERELR TR
(19N X 5 L, BREEBOBIE, TUHEIIER,
LMK TH 5, BEFTOBRRERE A S
W, ERRI L DR 3 BEEEND L IN TS, Fig.
AR U210 BRIR T I E - KERKE % b,
COBHME TR, TFHROERCRE > 2 L
BoRBBERIATH Y, BROEicon T,
#- 5 1979FE O RIFAER TR T 5,

4. 1977 £8F0 COD 7

FHE 10m #ED COD BEKFS A% Fig. 5@) &
(b) KiRT, COD RARELEMAZEREL T 0.7ppm LL
F, MERTO.5ppm PLETHY, MEDFHRT 0.4
ppm UFTH 5, COD iZABRRER L EEMCERE
NAEERE S CEL, BEOPRER TEY, 20~125m
YD COD &4 b EE & 10m EDLH & REOIRIENS
Bbha (28 H, 1978), COD o4#aREBIZAKE, B
4y, BEREREBIEROSHRBE R TRY,
HEN D OEBYE RERERONKTE, RESHNLHE
EINBUKORERRK & 53 EE bRk S
BEAEE LT IRBERL TN D, THIZLHERD
R O ML AR il K iBNiC X 5B Tt
, MR 2 BRBUHRCLD T LEERBRL TS,

R, COD BB OFHEHE _XtHw% Fig. 6 1R
T SEEEABLERNEE,S 15 G A 4, 5,
10, 11, 2718 (#H& 3, 6, 9) £ 3%H (AAL2 8)
DEHHRT LT L &BED COD OfE% v TIER
Lk, £ET OEET COD DEREVW, £E T,
CODME IXEE N bOBEMNHET L RBI L T D,
Fir, EEALOTETS COD DEREN, Tiidfi
FERTEICBR T DB REREE TE N L3R LT
Wh,

#£BTO COD IBE L EE, SOEE 0BG A 5D
fo¥, WEORAIE 1~7 OXE, 10m, 20 m RO COD
fEEEED B\ ZEL DA E COE L DBIfHR% Fig.
7R L, COD BERARENOOEM DML
RMEMEICRO LT 5 2 ERED b b,

5. V99 EEFOARKER
FIRBFROMAKIBRE £ b OBFHYE OIS



X H E

{a)
Ushine 0ff shore

[ ————————
B ———

e ———
| T
\—’K—_

0
(m)

S0~

Depth

Depth

152

Temperature(°C)
(c)
Off shore

(m){ 50¢

Depth
s
\

Dissolved Oxygen{mi/t)

B .

oIl o

®)

o Ushine 0ff shore

(m)| 320

[ 342
o 34,2¢

Salinity (%)

(d)
Ushine 0if shore
m

: 23.\\

Depth

L o2sa————=mn

4C 0 T

0t

Fig. 3. Vertical sections of water temperature (a),
salinity (b), dissolved oxygen (c), and ¢; (d).
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Fig. 4. Observed current vectors at Stn. 12.
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Fig. 5. Horizontal distributions of COD concen-
tration at the surface (a) and at a depth of
10m (b).
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Fig. 9. Frequency distribution of current
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south component of current velocities.
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