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Studies on the Change of the Hydrographic Conditions in the Funka Bay
II. Characteristics of the Waters Occupying the Funka Bay

Kiyotaka OnTANI

Abstract

The Funka Bay is occupied by the waters of the Oyashio system from spring
to summer, and by the waters of the Tsugaru Warm Current from autumn to
winter.

The Oyashio system consists of two water types. One is the Coastal Branch
of the Oyashio which shows a salinity of 33.0 %, or more and a temperature below
3.0°C. in the upper layer during late winter. The other type contains the melting
waters of drift ice coming from the Okhotsk Sea along the coast of Tokachi from
February to March, which is characterized by salinity less than 33.0 %, and tempe-
rature below 1.0°C. during the ice melting season. The bay, in general, is
occupied by the latter in spring and summer; the former flows into the bay only
when the replacement of the waters occurs earlier than usual during late winter.
This cold and less saline water remains in the bay at the bottom of the upper lay-
er as a dichothermal water by summer. The characteristics of the Tsugaru Warm
Current are defined as warm (6°C. or more) and saline (33.8 %, or more) waters
at depths throughout the year. Therefore the cyclic change of both waters is
approximatively indicated by the variations in salinity.

The surface water of the bay is diluted by discharge of land water from spring
to summer, consequently warm and less saline water is found above the Oyashio
water in the surface layer. During the second half of the year, the Tsugaru Warm
water in the bay is cooled by heat conduction and evaporation and it becomes
gradually homogeneous and cold (3.5°C.); dense (st=27.0) water is conse-
quently formed in late winter and this water remains in the deep region (more
than 85 m.) of the bay as the bottom water even when the Oyashio water intru-
des into the bay in spring.

Among five water types found in the bay, two or three enter into the bay and
two are formed locally in the bay.
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Table 1. Source of data used for this study

Year Month Ship Institute
1932 | 8, Syunpu Maru I Marine Observ. 5)
Lo ?:;,5}1'12' Oshoro Maru II Hakodate Coll. of Fish.  6)
1942 | 9, Yushio Mara Hakodate Marine Observ. 7)
1948 | 11,12, Eitoku Maru
1949 |3,4,5,7,8, 10,12, | Uchiura Maru, Hokusei Maru I | Hokkaido Univ. 1)
1950 | 3, Hokusei Maru I
1968 | 2,4, Kofu Maru Hsakodate Marine Observ. 8)
1968 | 4, Hokusei Maru Hokkaido Univ. 9)
1968 | 6,7,8,9,10,11, | Koyo Maru Hakodate Fish. Sci. Inst.  10)
1968 | 7,8, 10, Yukara Hokkaido Univ. 11)
1968 | 6,11, Koyo Maru Hakodate Fish Sci. Inst.
1969 | 2,
1969 | 2,4, Kofu Maru Hakodate Marine Observ. 12)
1969 | 4, Hosksei Maru Hokkaido Univ., 13)
1969 | 6,7,8,9,10,11, | Koyo Maru Hakodate Fish. Sci. Inst.
1969 | 4,5,6,7,8,9,10, | Daiei Maru, Kyuho Maru

Syosei Maru, Syoei Maru Hokkaido Univ. 14)

Daisan-Kichi Maru
1969 | 11, . ;
1970 | 2 Koyo Maru Hakodate Fish. Sci. Inst.

3. BRBIUER

1) BERHK
AMES T, BElb 59U TRAERILIICHN 2 BRIRIZ, HAUHRR 2 h 3 HiciRgk
CEABEEALBEU TEEAL LY L BBEREDICEL, ZO—H2EERM: U TREHE~X



d X K 2 & #® [XXIL, 1

H AT D, BW wkiuf, dLbL TRIBEREIERCE, % 2KRRERBUED 6°C L ko
KEUTED Sh, BEBEHERDMIET2OEIT 150~200m BE T, BEHRIEAT 2 BRI
LU TR BBHOK 8 Bliz #8473 1~4X 108m¥/sec T, L LFHD 50~1009% D EEDS » 3 &
EEINTN 2,

140° 142° KUeE

i o
HOKKAIDO Kofu-maru Feb, Apr 1968 & 1969 Ko
) Koyo- June= Nov L AN
. e
- Hokusei- »  Apr. " u / 3

o
Oshoro- »  Sep-Mar 1935-1936 Tl

4 ®
Volcano o 0
o o
L jl
!
. ),
I
{ °
- i
3 7
“50shoro ,S L A\‘~--.__,,.—~~../
RS o ]
At AN o
K » iy 0"’ g0 ® 8 & B.
. el ¢ iriya Mj
= / °
W ;
4I°} ~ Seikan line

Fig. 1. Location of observation points used in Fig. 2. Mark of stations coincides
with that used in Fig. 2.

HEERNOHEREZEEBEIRAVE L ST2 > T0T, ZOREREE L ORECHER
ANTVBEY, LLTik Fig. 1 KRINTWE, FEERNOMBECHAEIhIZEERCbIZ?
BLAEER® 25U 2, EEAKR ILR.) i) 5 1947 45> 5 1957 £0 10 EFO Bhhic -5 ¢,
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Fig. 2. Characteristics of the Tsugaru Warm Current, the Oyashio system and the
waters out of the bay. Linked points inside of Tw. are ten-day mean values of the surface
waters averaged for the years 1947 to 1957 in the Hakodate region in the Tsugaru
Strait. Letters indicate the values of the maximum salinity layer in the section
between Fisan and Shiriya for each month. Letters in a cirole indicate the value at
the bottom, in the section between Hakodate and Oma. Other marked circles and
points indicate the values at the surface in February and in the dichothermal layer in
April, and linked black points show the T-S relations of the melting waters of drift
ice in April.
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Fig. 4. Cyclic change of the surface water of the bay
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Fig. 5. Cyeclic change of the surface water of the bay from June 1968 to February 1970
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Fig. 6. Classification of water types on the T-S diagram

Tw: Tsugaru Warm Current, O: Oyashio Coastal Branch, Oi: ice melting water

of the Oyashio, Fw: Funka Bay water formed in winter, Fs: Funka Bay water
formed in summer
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