Bull. Toyama Pref. Fish. Res. Inst. No. 10, 1 —12 (1998)

FIUEOEE0mMIZ BT 5 KELH

ML B*
(19984 3 A12H %)

Variation in Water Temperature at 300 Meter Depth in Toyama Bay
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Abstract

Hydrographic data on the monthly and horizontal variation in water temperature at

300 meter depth in Toyama Bay from 1987 through 1996 were analyzed. The results
were found to be as follows :
(1) At 300 meter depth in Toyama bay, the temperature varied within the range from
0.61 T to 5.13 T and the frequency of temperature being lower than 1.50 T was 56.5%
against 43.5% for temperature higher than 1.50 ‘C (N=1,569). It was supposed that the
latter water contained non-Japan Sea Proper Water. (2) The temperature at 300 meter
depth showed seasonal changes with a peak occurring during January to May and a
trough occurring between June and December. These seasonal changes occurred in 9
out of 10 seasons, although the range of change fluctuated by the year. (3) The monthly
change in horizontal mean temperature was correlated with a monthly change in
horizontal standard deviation in temperature. (4) In the case involving horizontal
distribution of ten higher temperatures, there were one or two warm/cold water areas,
but their locations varied with the season. Therefore it is supposed that warming of
water at 300 meter depth is caused by the sinking of upper warm water influenced by
the Tsushima Warm Current.

Key words . Toyama Bay, Warming of water at 300m depth, JSPW, Sinking of warm
water, Tsushima Warm Current
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BILBOWRBIBIZIE, X=X 1 Chionoecetes japonicus, > 7 I ¥ Pasiphaea japonica, *v 3
2 7 71 ¥ Pandalus borealis, b Y < XY Pandalus hypsinotus, X7 4 % = Chionoecetes opilio
elongatus, /XA %, A7 7 % 7 Theragra chalcogramma, <% 7 Gadus macrocephalus’s &0
GARBEREYPERL TS (BILARK 1991). BILEBORRBICBIT 2 KBEEES DM W
LT HZ LR, FERAKAAMARRICIUK S M BKRKOBELFMT 2 A TH, EBICAE
BT 2EHEYOLEFERELIEET L) A TOIRELERENH S,

Table 1. Dates (upper) and number of stations (lower) at which observations were made from February 1987
through December 1996 at 300m depth in Toyama Bay.

Year Month
Jan, Feb. Mar. Apr. May  June July Aug.  Sept. Oct. Nov. Dec.

1987 23 23 2-3 A/30-M/1 12 12 34 23 S5/30-0/1 78 N/30-D/9
14 12 14 14 14 14 14 14 13 4 14
1988 1-2 23 4-5 6-7 12 J30:)/1 12 23 56 0/31-N/1 12

13 12 14 14 14 12 14 14 13 4 14

1989 9-10 12 6-7 4-5 89 M/31J/1 34 12 A/31-5/1 4-5 6-7 67
14 12 14 14 4 14 14 14 12 14 14 i

1990 89 12 F/28-M/1 34 1-2 56 23 12 A/30:31 2-3 12 56
14 12 14 14 12 14 14 14 14 14 14 12

1991 173031 2-3 78 M/30-31 1-2 12 A/29-30 12 0/30:31 23
- 12 - 14 14 14 14 14 14 12 12 i

1992 6-7 56 34 23 6-7 23 J/2930 56 12 6-7 45 1-2
12 12 14 4 12 14 14 14 14 14 14 14

1993 67 34 34 56 A/21-28 M/3L-)/1 1-2 23 12 45 45 23
7 12 12 14 14 14 14 14 14 14 12 12

1994 56 12 23 45 A/26-21 M/30-31 4-5 12 56 34 12 12
12 13 14 14 14 14 14 14 14 14 14 1

1995 %11 23 6-7 45 A/21-28 M/30-)/1 35 13 A/30-S/1 S/25:27 6-8 46
10 14 14 14 14 14 14 14 14 14 4 14

1996 11112 J/29-30 6-7 24 A/30-M/2 35 12 J/29-30 24 §/30:0/1 58 34
14 12 it iU 14 14 14 14 4 14 4 14
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Fig. 1 Location of cbservation stations in Toyama Bay. Data collected at
station A were used to estimate instrument error (Fig. 2), and to
show isopleth (Fig. 8).
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Fig. 2 Time series of temperature readings at observation

station A (Fig. 1) at 300 meter depth in Toyama Bay.
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Fig. 3 Distribution of monthly temperatures from 1987 to 1996 at fourteen stations ( Fig. 1) in Toyama Bay.
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Fig. 4 Time series of mean temperature readings at fourteen stations versus
standard deviation at 300 meter depth in Toyama Bay.
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Fig. 5 Relationship between mean temperature at fourteen stations versus
standard deviation at 300 meter depth in Toyama Bay.
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Fig. 6 Monthly change in mean temperature at fourteen stations (upper) and
standard deviation (lower) at 300 meter depth in Toyama Bay.
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Fig. 7 Horizontal distribution of ten cases of higher temperature at 300 meter depth in Toyama Bay.
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Fig. 8 Isopleth of temperature at station A in Toyama Bay (append recent data to Takeno 1997).
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