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The Fluctuations of the Oceanographic Conditions
in Suruga Bay and the Adjacent Waters
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(Shizuoka Prefectural Fisheries Experiment Station)

Abstract

Two major basis on which biological production has been implicated in environment are
relationships ‘between biotic environment and biota’ and ‘between biotic and abiotic environ-
ments’. Some of approaches from abiotic study to fisheries biological researches in sensu
lato may be analyses of factors involved in fishing ground formation and in fluctuation of
stock size as well forecast fishing conditions, etc. IHowever, many of fisheries biological
studies in which abiotic factors were taken into consideration, have been done without paying
any attention to temporal and spatial fluctuation of environment. Those studies used to take
only the magnitude of deviation and temporal relation in defining the intensity of environ-
mental factors. Such a static approach may not satisfactorily interpretate the environmental
implication to fishery biology. The fishery oceanographical problem to be solved is, there-
fore, a quantitative clarification of time-space fluctuation and its factor by environmental
researchers in response to specification of environmental factors involved in every growth
stage of fish species by fisheries biologists. In this occasion,
mental factors as a function of time and space.

Two sets of data are used here. One is the oceanographic data obtained through
observations made once every month, 1964-1974, in Suruga Bay and adjacent waters where
such commercially important fish as horse mackerel,
have been taken.
1953-1973.
as follows:

it is necessary to treat environ-

mackerel, sergestid shrimp, shirasu
Another ‘is“daily observation data taken at the depth of 50 m in the IWAE
set-net, The results obtained by the analysis of these data are summarized

1) Temporal and spatial fluctuation of environment was clarified quantitatively.

2) Deviation of water temperature showed an approximate normal distribution.

3) The secondary minimum of water temperature (secondary salinity maximum) in
summer was discussed in relation to the maximal anomaly of water temperature. Their
relation to the fluctuation of the Kuroshio was suggested.

4) Some tangible problems of environmental research in relation to fisheries biology
were pointed out.
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Fig. 1. Station plan in Suruga Bay and the
adjacent waters (1964-1975).
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Fig. 2-1. Relation between mean water temper-
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Fig. 3-1. Isopleth of mean water temperature
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Fig. 18-1. Standard deviation of water tempera-
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Fig. 22-2. Monthly standard deviation of salinity (x 107°%) at 50 m, 1964-1974.
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Table 1. Monthly mean water temperature (°C : §) and standard deviation of water
temperature (°C : 0¢) at St. 26 in Suruga Bay, during 1964-1974.
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.
Om 9 14.8 14.1 13.9 15.0 18,7 20.4 24.0 265 253 22.8 2.1 17.6
fa 0.76 0.75 1.03 1.17 1.46 1.72 1.02 0.55 1.45 0.74 1.03 1.43
50 m 4 14.9 14.1 13.8 14.2 155 17.3 18.2 18.0 20.0 22.1 20.1 17.3
fo 0.78 0.61 0.71 1.42 1.09 1.94 265 2.22 1.75 0.79 1.19 1.48
100 m % 147 13,8 13.6 136 13.4 151 14.7 15.0 -16.1 17.6 17.5 15.9
Go 0.62 0.61 0.69 1.00 0.9 2.00 1.34 1.37 1.20 1.31 1.64 1.62
200 m 9 1229 12.4 11.8 12,0 11.4 11.9 116 11.5 12.2 12.3 12.8 12.6
Oc 0.90 0.77 0.97 0.99 1.19 1.19 1.31 1.04 1.13 0.64 0.82 1.02
1 SDO 0ds 9 14.9 14.1 13.9 14.6 19.4 19.1 21.3 22.5 23.4 227 20.7 17.6
50 fo 0.75 0.69 0.77 1.32 1.32 1.87 2.03 1.81 1.13 0.80 0.87 1.43
~71,,S“ma 4, 7 149 140 138 143 159 17.7 188 193 206 2.3 19.8 17.1
100 Jo o 0.70 0.62 0.70 1.24 1.09 179 1.8 1.69 1.19 0.72 1.04 1.40
mllﬁgmwﬁ , 7 143 136 133 136 141 156 159 163 17.3 18.0 17.4 155
200 Jo o 0.66 0.54 0.66 1.12 1.08 1.69 1.46 1.46 1.09 0.61 0.93 1.13
BERTHEENRADRER, R0 TTDAHICD Table 2. Classified water temperature deviation
WIBEAESYEL T, at St. 26 in Suruga Bay, during 1964-
i) A 1 EOKEEGES b & kR OMED 1975.
EAEHERICKT ABBOMER, —Kie, s No. of <#lg <20
%MMM-J, EEEIC R 5 % B e b, BEEOTEL Mebod e n % n %
, EEMTA B LM, EEFERER UL, R
®h§m%ﬁ(iﬁk ST 1 AOEROkD, 0m 132 81 6L4 127 96.2
£ BT B 50m 132 87 65.9 126 95.5
wika 100 m 132 91 68.9 127  96.2
A1 HOKBEOBMERIC ST, Din & BI04 200 m 132 96 72.7 127 96.2
EOTORD 35, ARDHES SR FTRERE ~L{m3u 138 8 6.6 133 96.4
FRT T EMRFBENE(Fig. 4), ThEEEMCRT 50 Jo
7o, 1964~ 19744 DK IR O EE (Fig. 11-1) 3 L UK Ié—OS;OO’é‘dz 129 81 62.8 124 96.1
IBOBHLIRE (Fig. 16-1) BRI L0 0~50m, 0~ ~L{mva 120 89 69.0 122 94.6
mmmO~WMn@&»Vﬁ%Kfﬂ NEHLE, X 200 Jo
Bz, s b OKERZEZEER (0, 50, 100 X Mean 66.0 95.9

TR 200m) BT, & X OCRIBLEEKEN B

D{RZEO~50m,

0~100m, 0~200m) D HF % ThZhRdic, TDD
b, St. 26 IKk1T D 50m BEOKEBEREDKERI% Fig.
BITHR Lo F7z, St 26 O11yEDOFKER X
FEMER 5% Table. 1IC/RL 7, Table 1 134 DEMN
EDKIBOEEL LR M E & 2 —o kit L
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Table 3. Coefficient of correlation between deviation of water temperature at
several layers and that of integrated mean water temperature at St. 26
in Suruga Bay, during 1964-1975.

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

50 m 0.99 0.91 0.99 0.98 0.86 0.77 0.93 0.94 0.61 0.74 0.74 0.98
100m  0.98 0.93 0.96 0.91 0.91 0.92 0.91 0.94 0.91 0.58 0.87 0.90
200m  0.82 0.26 0.74 0.90 0.92 0.94 0.88 0.93 0.88 0.76 0.43 0.56
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Fig. 31-1. Difference of water temperature (°C)
from the previous month at 50m depth of St.
26, 1964-1974.

64 _'65 '66 ‘67 ‘68 63 ‘70 7| 72 ‘73 ‘74
Lo . <4 e
=4 >

{(MONTH)

Fig. 31-2. Difference of water temperature (°C)
from the previous month integrated from sea
surface to 100m at St. 26, 1964-1974.
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Fig. 32. Difference of water temperature (°C)
from the previous month at 50m depth of
Iwae Set-Net, in Sagami Bay, 1953-1973. Each
water temperature was calculated from daily
data.
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on the charts in the Oceanographic Report
published by the Hydrographic Department,
Maritime Safety Agency.
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