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Short Period Fluctuation of the Oceanographic Condition
in the Kii Strait.

Hisashi YAMADA, Hisao SakaMoTO and "Minoru HisA0OKA

The marine environment in the strait area is influenced by the strength of oceanogra-
phic conditions of the outside water masses of the strait. -In the Kii Strait, it is supposed
that the oceanographic conditions are also affected -by the thovements of water mass
originating from the Seto Inland Sea, Pacific Ocean and rivers. The Seto Inland Sea is
polluted or eutrophicated today, and the occurrence of red tide is‘occasionally observed at
the western part of the Kii Strait where the polluted inland sea water flows in. In this
case, it is necessary firstly to clean up the Seto inland sea and secondly to clariry the
distribution of water masses and the temporary fluctuating oceanographic conditions by
making the surveys at the Kii Strait area. The object of this paper, therefore, is to
determine the location of water masses in the Kii Strait area, and to discuss the area
influenced by the water flowing in from the Seto Inland Sea. The temporary fluctuation
of the oceanographic conditions is also discussed by .relating to the tidal current..

The two oceanographic surveys carried out: 11th-16th, Nov., 1973 and 13th-22nd, June,
1974. Four research vessels were engaged in the survey and the observations were repea-
ted six times at high tide in the first survey and three times at low tide in the second
at each station. The data obtained in the two surveys are summarized in the five items
bellow.

1. The inland sea water deriving from Harima Nada, Osaka Bay and the rivers were
located in the western part of the Kii Strait. On the other hand, the oceanic water
occupied the eastern part of the Kii Strait. The inflows of the oceanic water were also
observed at the western and the central part in the off of the Kii Strait, and the latter
inflow was predominant. ‘

2. The low salinity of 26% was observed in the western part of the strait in June,
1974 when the survey was carried out after a rainfall. It was caused by the water which
flowed out from the rivers.

3. The transparency was low, and DIN and the content of chrolophyll a were high
in the low salinity water mass at the western part mentioned above.

4. The observed salinity and DIN at the low and high tide show that the oceanic

19774E 6 A 1527 FITEIEROKER RATREE67 5




water was distributed more to the northern area at high tide than at low tide. At low
tide, the inland sea water was observed at the central part of the strait. It is obvious
from the vertical distribution of salinity and DIN at the various vertical sections along
the south-north line that the oceanic water flowed into the strait in the bottom layer,
and the inland sea water flowed out the upper layer.

5. The distribution of salinity and DIN fluctuated daily even in the short period
surveys. Viewing the temporary fluctuation of this distribution pattern, it is concluded
that the variation of marine environments in the Kii Strait result mainly from the tidal

current.
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Fig. 1. The location of stations.
«; 11th-16th, Nov., 1973.
o; 13th-22nd, June, 1974.
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(13th-22nd, June, 1974.)

(1) NEFRAK : EH33.0%L T THb, RFKEDHESRGE, KRB, BEECHMHT S, ATl
FOEL ABRWBRIRAKIKRERERR R LB RERCLADR D,

(2) FORAKERK : #533.0~33.8%, KB, 19.5~23.0°CTEHHMS T HbI D, HERKEO PR L H H
fl, AEHEOMNEBREIRCOMT S, TICARBOERBCLALIS,

(3) SMEREBK : 1855333, 8~34.6%, KiB18.5~24.0°Ch iR LILFAEIREOEE L LIS h ©
KIFD50m Uk L OFRFEKENDERBCHMT %,

(4) BEIFRK : HEHH334. 6% LA L TEEA T B AL A KB TAGEM SO KE0m IR 54T 5 .
RO KR, By, BWE, COD, DIN, PO4-P, 7 rr 74 AO5MEH L EHFEEC ST
11, Fh#Fh, Fig. 3., Fig. 4., Fig. 5., Fig. 6. # 2 BFEE S>\Tik, #hFh,Fig. 7., Fig. 8.,
Fig. 9., Fig. 10. &F&¥d. hbORI Y BELR L 5K, KEBRCINERK (GEDIK) kT
B{EES, BAE, CEHEOREVGAENSAL, KEFRUCIIEKE, BESTEREDRV/HERAKN
DATT B 2 MBETIEHET), BP0 TED26% T DEESOKBAIFEET B0, THITHRE
BEAARTH £ CHED BV eI XA JIIKOBEIMNC X2 b0 LBhbh 3, FIERCEEHFEN, BN, B
W EOPNDHAT 5, 1960525 1968F-D 9 FHDFIHMA R, FEII 139 m3/sec, HEJI, 67
m3/sec, ), 21m3/secTH H D, FKEEMABADTIIKOFWA BT FHME L LT 230m3/secic ZFE§
Do o T, KEBEHCHAT HEESARIUIAERK EFNKOHEC L - THEIh D LELLR
B, SHERKIIAGERE OMERE L FRENSHATHEES LD D, — B, ERE LK, BHK
S, FEFEKED L 5 CERCHEN R LB - THE LTV AKIETIE, = V4 Y OHME
BLT, R CREATAHERKIEFIVCERTL Z LARD ATV 5. DESEIDRECTITH,
B 1 EFEEOKER, E5, BHEOCSAHLE bR L 5K, MAERKITEFKEREIRO FREA



Temperature {TC)

Salinity (%0)

Fig. 3. The distribution of temperature (°C) and salinity (%)
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surface in the Kii Strait and adjacent region.

(11th-16th, Nov., 1973.)
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Fig. 4. The distribution of transparency(m) and COD(ppm) in the Kii

Strait and adjacent region.
(11th-22nd, Nov., 1973.)
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Fig. 5. The distribution of the mean value of DIN and PO4-P (ug-at/f)
in the Kii Strait and adjacent region.

(11th-22nd, Nov., 1973.)
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Fig. 6. The distibution of chlorophyll a(mg/m3) at surface in the Kii Strait.

(11th-22nd, Nov., 1973.)
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Fig. 7. The distribution of temperature(°C) and salinty (%)
at surface in the Kii Strait and adjacent region.

(13th-22nd, June, 1974.)
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in the Kii Strait and adjacent region.
(13th-22nd, June, 1974.)
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Fig. 18. Fluctuation of salinity (%) and DIN (zg-at/l) in the vertical
section along St. G-4, St. F-4, St. E-4 and St. D-3 during short
period of time. (13th-16th, Nov., 1973.)
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Table 2. The mean value (M) and standard deviation (S) of salinity and DIN.

Station
section 1 2 3 4 5 6
M| S| M| S| M| S| M|S|M|S|M|S

G | 32.71] 0.06 33.08] 0.07 33.50| 0.04] 33.55 0.12 33.61 0.02 33.49 0.05

Salinity F | 32.41] 0.10 33.08 0.19 33.64 0.06 33.72| 0.23] 33.97| 0.04] 33.95/ 0.07
(%) E 32,62 0.28 33.59| 0.13 33.86] 0.09] 34.03| 0.16 34.16/ 0.06) —| —

D | 33.77 0.24 34.15 0.23 34.28 0.10| 34.33 0.10 34.39 0.05| — —

G | 18.40] 1.60| 16.36] 1.78) 14.26| 3.66| 13.90| 1.35 13.68 1.88 13.79 2.07

DIN F 9.44] 2.56 9.90 2.94 7.73| 1.32 7.41 3.66 6.51 2.38 6.17 1.90
(ngat/f)| E 7.650 1.35 6.99| 1.99| 5.89] 1.58/ 5.14/ 1.53 4.78 0.53 —| —
D 5.43 1.86 5.21 2.12| 4.18] 0.92] 4.91] 1.82 3.22 0.93 —| —

The surveys were repeated six times at F,E and D section from
11th to 16th, Nov 1973. At G section the surveis were carried out
four times from 13th to 16th, Nov., 1973.
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Fig. 20. The relation between salinity(%) and DIN(ug-at/£)
in the Kii Strait.
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