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A Study on the Surface Flow in the Northern
Japan Sea during the Spring, 1955,
with Special Reference to its Bearing upon

the Drift of Sardine Eggs and Larvae
By

Shogo KASAHARA

Abstract

The present paper deals with the results of drift bottle experiments carried
out by the writer when he was engaged in the sardine spawning research ope-
ration off Noto Peninsula in spring, 1955, with the aim of investigating the sur-
face flow in the northern Japan Sea from the view-point of drift porblem of spa-
wned sardine eggs and larvae.

(1) In April the littoral current along the nothern coast of Noto Peninsula
was weak and appeared to flow quite near-shore into Toyoma Bay but in small
quantities, whereas in May it became fairly strong, was stretched out far off-
shore, and converged around the Promontory of Rokkosaki, flowing into Toyama
Bay thrivingly.

(2) The NE directed off-shore current, after passing the Sado Straits, ran
northwards, then was converged and pressed against the coast around the Pro-
montory of Nyudozaki and the western entrance of the Tsugaru Channel.

(3) April through May, a large-scale horizontal vortex was recognized exi-
sting off Sado Island, making an anti-clockwise circulation prevailing in its vicin-
ity. But it was no longer observed in June.

(4) In April the waters 5 to 10 miles off the coast of Noto Peninsula were
estimated to have poured into the Tsugaru Channel to considerable measure,
whilst those of 20 miles or so off-shore to have flowed into that channel by half,
the other half going further north along the west coast of Hokkaido. In May,
however, greater bulk of waters, irrespective of .the position of origin, poured
into the channel.

(5) Sardine eggs and consequent larvae originated from waters off Noto
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Peninsula, the biggest sardine spawning ground in the Japan Sea, were consi-
dered mostly to have drifted through the Sado Straits in Aprli, a small portion
going into Toyama Bay. Those spawned in May, however, may have been mo-
stly driven into Toyama Bay.

(6) Both greater bulk of the sardine larvae carried through the Sado Stra-
its and the eggs spawned in coastal waters north of Niigata Prefecture may
have run into the Tsugaru Channel, there divided into three branch drifts, one
into Mutsu Bay, another into Funka Bay and the third onto the Pacific coasts of

northern Honshu.
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(a) Off NW coast of Noto Peninsula. (b) Off Niigata Prefecture.
Figures in parentheses refer to
station number of release experi-
ments conducted in April and
those not parenthesized to the
same carried out in May.

Fig. | Showing the location of drift bottle release stations.
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Recovery of drft bottles dy release

Released April 26-28 off-shore the NW coast of Noto Peninsula

Localmes of d!acovery

Number

Station Toyama Bay

T
Ishikawa Toyama

Pref. Pref.

of bottles Open sea

number
coast of
released
Noto Penin.

I\ngata Pref.

I _ Yamagata

Sado
Isl.

Honshu
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side
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(a’) Released April 19-20 in the Sado Straits and off-shore the Promontory
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position and by localities of discovery.

Western Hokkéiao Tsugaru Channel Paci.{".c Ocean
coast ot < T TN : — 7 . — - -+ Sum of  Percentage
Aomori Japan Sea  Okhotsk Honshu Hokkaido Hokkaido Aomori SOL:frgtgf recovered ratio of
Pref.  Coast Sea coast csoat coast coast Pref. Pref . bottles recovery
3 0 0 1 1 1 1 1 19 40%
1 3 1 1 2 1 0 0 9 15
1 9 2 0 0 1 0 0 13 26
6 2 0 1 0 8 0 0 19 “5
0 2 1 0 0 0 2 0 5 3
0 1 0 0 1 0 1 0 3 6
0 0 0 3 0 0 1 0 26 52
3 5 0 1 3 1 2 1 24 48
0 4 0 3 5 0 1 2 15 35
3 6 1 5 3 0 1 0 20 40
17 32 5 15 15 12 9 4 153 31.0
Hajikizaki.
1 1 0 1 ¢ 1 0 0 [ 35
0 0 0 0 0 0 0 0 2 10
2 1 0 0 0 0 1 0 5 25
0 0 0 0 0 0 1 0 3 15
2 0 0 0 0 0 0 0 3 15
1 0 0 1 0 0 0 ¢ 9 45
0 0 0 0 0 0 0 0 3 15
3 1 0 1 0 0 0 0 7 35
0 0 0 2 0 0 0 0 2 10
0 2 0 0 0 2 1 0 5 25
0 0 0 1 1 1 5 0 8 40
1 0 0 0 1 1 0 0 4 20
1 0 0 1 0 0 1 0 5 25
11 5 0 7 2 5 9 0 63 24.2
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(b) Released May 24-26 off-shore the NW coast of Noto Peninsula

Localities of discovery

Station Rumber Open sea Toyama Bay Niigata Pref. ¥ ¢ Akit
number of bottles coast of /I;};;Z;w; u’;a;:am\a /Honshu B Sado e -
released Notc Penin. Pref. Pref. side Isl. Pref. Pref.
1 50 0 9 0 3 0 2 1
Z 50 0 10 3 5 0 0 1
3 50 0 11 1 0 0 2
4 50 0 19 3 1 0 0 5
5 35 0 0 0 0 0 0 3
6 20 0 0 g 0 0 0 1
7 20 0 5 1 1 0 0
S 20 0 2 0 1 0 0 0
9 20 0 4 0 1 0 0 0
10 20 0 2 1 0 0 0 0
11 20 0 8 1 g 0 0 0
12 20 0 0 1 i 0 0 0
3 20 0 i 0 2 0 0 0
14 20 0 11 2 i 0 0
15 20 0 2 0 5 0 1
16 20 . O 0 0 0 0 0 0
17 20 0 0 0 4] 1 0 0
18 29 0 0 0 0 1 0 1
19 20 0 0 0 0 0 0 0
Total 518 0 20 14 22 2 2 15
(b’) Released May 9-10 in the Sado Straits and off-shore the Promontory of Ha-
] 20 J 0 0 9
2 29 0 0 0 7
3 20 0 0 0 5
4 20 ) 0 1 4
5 20 0 0 1 0
20 20 1 0 1 0
22 29 1 0 0 0
6 20 0 0 0 0
7 20 0 0 0 1
3 20 0 0 0 !
9 20 0 0 0 0
10 20 0 0 0 0
11 20 0 0 3 0
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(c) Released June 5 in the Sado Straits and off-shore the Promontory of Hajikizaki.

Localities of discovery

Station Number Io) Toyama Bay Niigata Pref.
of bottles pen sea - o S ———— Yamagata Akita
number released coast O‘f Ishikawa Toyama Honshu Sado Pres Pref
Noto Penin- Pref. Pref. side Tsl. o :
1 20 0 0 0 0
2 20 0 0 10 0
3 20 6 0 0 0
4 20 0 0 0 0
5 20 0 0 0 0
6 20 0 0 0 0
7 20 0 0 0 0
8 20 0 0 1 0
9 20 0 0 0 0
10 20 0 0 0 0
11 20 0 0 0 0
Total 220 0 0 11 0

Table 2. Recovery of drift bottles by location of release and by localities of discovery.

Apri!
7 Localities of discovery
Open sea T Niigata Akita to Western coast Pacifi
Location of release side_of cyama to western coast of Hokkaido Tsugaru Pacific
on S Noto Penin. Bay Yamagata of Aomari  to Okhotsk Sea Chapnel Ocean
w S a
©'2 | Whole region 119 5% 9% 159 249 209 169
o
» S
g'g Coastal region 17 8 13 20 11 13 18
3]
s
& o i Off-shore - -
Z < region 0 0 2 7 47 30 14
2 - o
g9 Whole region 6 41 8 14 22
S
28 | Sado Straits 6 50 6 6 9
Z%’. Off-sh h
= o ff-shore the
O~/ | Promontory of 7 % 10 23 35
Hajikizaki
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Westert: %Io}kaudo o Tsugaru Channel ] Pacific &?an N Sum of Percentage
(:Oas:t)oif Japan Sea QOkhotsk Honshu Hokkaido Hokkaido Aomori South of recovered ratio of
mor
Pref. coast Sea coast coast coast coast Pref. Iwate Pref. bottles recovery
0 2 0 1 1 2 0 0 6 30%
0 0 1 0 1 0 1 0 13 65
2 2 0 0 1 0 0 0 5 25
1 0 0 2 0 0 0 0 3 15
0 1 0 0 0 1 0 0 2 10
0 1 0 2 1 0 0 0 4 20
0 0 0 2 0 0 0 0 2 10
1 0 0 | 0 0 0 0 3 15
0 0 0 2 0 0 0 0 2 10
o] 0 O 5 0 0 0 0 5 25
0 0 0 1 0 0 0 0 1 5
4 6 1 16 4 3 1 0 46 20.9
May
Localities of disaTvéry o
Open sea To Niigata Akita to Western coast Pacifi
Tocati f release side of yama to stern coast of Hokkaido  Lougary Pacific
ocation of releas Nogtlo Penin. Bay Yamagata V‘zjefq Aomori tg Okhotskl Sea Channel Ocean
uy © o
2 a Whole region 0% 5025 1395 1295 3% 169 6%
[ E=l
g'q&) Coastal region 0 58 15 7 3 10 7
3]
Ay
= Off-shore
Z% region 0 41 10 19 2 23 5
Z o o .
1
g ¢ | Whole region 6 41 22 21 10
o=
2§ | Sado Straits 6 50 15 19 10
a
4w 2 | Off-shore the c
Of& | Promontory of 4 % 35 3 o
) | Hajikizaki
June
S o Localities of discovery o
Open sea T Niigata Akita to Western coast e
Location of release side of oyama te £ st of Hokkaid Tsugaru Pacific
7 Not‘o Penin. Bay Yammagata Vg?ggxln%?‘? tg Okgotskl Soea Channel  Ocean
;c’é ) ‘ Whole region 2495 9% 15% 43% 9%
to 2 ‘
=G | Sado Straits 34 10 21 21 14
Z23 |
& £ | Off-shore the
Of | Promontory of 6 6 6 82 0
Hajikizaki
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Fig. 2-(a) Patterns of surface flow in April inferred from the drift bottle experiment

results along with the location of important recovegy spots.
time in days spent for drift to respective spots.

Figures show
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Fig. 2-(b) Patterns of surface flow in May inferred from the drift bottle experiment
results along with the location of important recovery spots. Figures show
time in days spent for drift to respective spots.
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Fig. 2-(c) Patterns of surface flow in June inferred from the drift bottle experiment

results along with the location of important recovery spots.
Figures show time in days spent for drift to respective spots.
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Fig. 3-(a) Schematic representation of the sardine spawning grounds in neighboring
waters of Noto Peninsula, with their respective occurrence season in 1955.
The distribution of spawning ground is shown in hatched patches; the
arabic figures attached indicate month of occurrence with (1), (2) and (3)
referring to the first, the second and the third ten days of the month re-
spectively.
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Fig. 3-(b) Schematic representation of the sardine spawning
grounds in waters north of Niigata Prefecture, with

their respective occurrence season in 1955.
For explanation see Fig. 3-(a)
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Table 3. Recovery of drift bottles released off northwestérn ccast of Noto Peninsula.

(a) Released in April

Localities of recovery

(Miles) Far off western
' Toyama Bay Sado Straits entrance to
Tsngaru Channel

5 > 189 169 249
10 > 0 5 50
M > 0 9 76
2% > 0 0 100
35 s 0 0 100
45 0 0 99

(b) Released in May

Localities of recovery

(Miles) Far off Western
Toyama Bay Sado Straits enteance to
Tsugaru Channel

5 > 409 17% 37%
o> 56 21 20
;> 71 7 17
5> 60 13 13
55 > 30 0 50
5 < 6 0 60

Table 4. Partition at the western entrance to the Tsugaru Channel of drift bottles rele-

ased off the northwestern coast of Noto Peninsula.

April May

(Miles) Weaterx} coast Tsugaru Western coast Tsugaru

of Hokkaido Channel of Hokkaido Channel

5 > 0% 1002, 17% 83%
10 > 20 50 14 86
00 > 43 57 20 80
25 > 60 40 0 100
55 > 27 73 0 100
5 < 51 39 25 75
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Fig. 4 Distribution of sardine eggs and larvae in waters adjacent to Noto Peninsula.
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