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On the Current Rip in Ishikari Bay caused by the Ishikari
River flowing into that bay

Tsuneyoshi SUZUKI and Noritatsu SANO

Abstract

It is a matter of course to say that boundary zones take a very significant part in the forma-
tion of fishing grounds. The writers have carried out investigations on the form of the current
rip in Ishikari Bay caused by the inflow of the Ishikari River in order to clarify the effect of a
boundary zone by means of ultra sonic waves. The current rip shows the convergence line of
two water masses. The one formed in Ishikari Bay is caused by the convergence of a bay
stream which washes along the Shakotan peninsula and the estuarine water of the Ishikari
River. This is classified into the form of a current rip. It is characterized by the wind direction
into the following two types. .

1) Type A due to a south wind. In this type, a nearly straight convergence line is formed

at the left side off the estuary.

2) Type B due to a north wind. A convergence line is formed parallel to the coast line

adjacent to the estuary.

As regards the reflection of supersonic waves around the current rip, the reflection loss
was observed using an NS-300A type (200kc) fish finder produced by K.K. Sanken. The
reflection of supersonic waves from the current rip seems to be due to the bubble layer caused
by the collision of the two water masses; its reflection loss was ca. 60db. Flowing in of the
river causes a water region in which the density differs greatly. The reflection loss amounted
to 44-5db when the density in situ showed ca. 4.09/'/m, and ca.70db when the latter showed
ca.0.77/'/m. The reflection of supersonic waves from suspended matter may reasonably be
caused by organic suspension brought down by the river water; its reflection was ca.45db when
the extinction coefficient showed 0.55 and ca.80db when ihe latter showed ca.0.18. Concering
the horizontal distribution of larvae and young fishes, writers were able to catch them in larger
number at the current rip as compared with those caught at the stations neighboring the current
rip. This fact suggests that the young fish might be gathered by the convergent current on the
current-tip.
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Fig. 1. Schematic representation of the hydmgraphm conditions
of Ishikari Bay
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Fig. 2, Rough sketch of current rip in Ishikari Bay observed by airplane

Fig. 3.
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Figs. 3-5. These photographs were taken from an airplane, indicating the
current rip in Ishikari Bay when the wind blows from the south caused by
the Ishikari River which flows into that bay.
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Figs. 6-8. These photographs were taken from an airplane to show the current
rip in Ishikari Bay when the wind blows from the north.

Fig. 9.
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Fig. 10.

Figs. 9-10. These photographs were taken from a ship to show the
current rip caused in Ishikari Bay when the wind blows from the south.
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Table 1. Average direction of wind month by month at “Town of Ishikari”

from 1957 to 1959

(X, 3

Month
1 2 4 5 6 7 8 9 10 11 12 |Average
o
(=}
'§ South | 15.5 | 14.5 16.0 | 15.5 | 17.6 | 19.5 | 19.2 | 16.8 | 17.2 | 12.2 | 11.5 15.8
5 "North | 12.8 | 10.0 12.8 | 14.5 | 12.3 | 10.7 | 10.3 | 10.5 | 10.5 | 13.2 | 15.2 | 12.2
E West 1.7 3.2 0.7| 0.3| 0.5 0.5 0 1.8 3.0 4.3| 3.2 1.9
East 1.0 0.3 0.5 0.7| 0.2 0.3 1.5 0.8 0.3| 0.3| 1.7 0.6

% BEFOSouthit, SE/E~S~SW/Wii&TSouths L, NW/W~N~NE/Ei$North, West 3,

WNW~W~WSW, Easti¥, ENE~E~ESE: L THELL,
Table 1 DA< T, BEEASZ S KICIERE 22 TH Y, HA & HIHEICITITERINC T & 238 OB

Bk, ZORECHBREOS D & H—FL TV 5o

3
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Fig. 12. Horizontal distribution of salinity

of the surface water
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Fig. 17. Horizontal distribution of salinity
at the sea bottom
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Fig. 18. Vertical distribution of salinity and submarine illumination
from st. 1 to st. 8 in Ishikari Bay
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Fig. 19. Vertical distribution of salinity and submarine illumination
from st. 10 to st. 16 in Ishikari Bay
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Fig. 20. Vertical distribution of salinity and submarine illumination
from st. 18 to st. 24 in Ishikari Bay
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Fig. 26. Soner echo due to current rip
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Fig. 27. Graph of vertical distribution of temperature, oxygen (Oz)
density in situ (0%) and submarine illumination at st. K as shown in Fig. 9

Fig. 28. Sonar echo due to difference of density in s
obtained at the estuary of the Ishikari River
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Table 2. Oceanographic data observed at st.K as shown in Fig. 9

Depth | W.T. Cl S 0% 02 Sub. illumi.
(m) e (%o (%) @/L) | Cee/L) €]
0 19.1 0.831 1.529 0.58 4.59 71.42
245 18.9 6.590 | 11.925 8.30 5.03 30.71
5 16.5 | 18.269 | 33.005 24.12 5.14 0
7 16.3 | 18.300 | 33.062 24.31 5.14 0

L L1
Fig. 29. Sonar echo due to difference of density in situ (0%)
obtained at st. 13 as shown in Fig. 9

Table 2 ThH 50, KB 5m B TIZ0.9°C/mDZE(k% L, L 6.295% /mO%E(bs LTH Y,
INFOFICHET 2L, 4.4 mDEELE D, 4.5~5m HTFISReRHRkE 82 TWT, Har, KiEd
EEAEEESNICIE LY, REL YOS EE- <, JHuCiid 2ic LEiE 1.8m/sec & vy D[k
DFF DY, FEIHBETE A EFEESMRORS, FAORELES MO DT, » Lk Hick = ngn
BhhsdbDLBbh s,

BN O LR OREEIZ O TlE, MED 3, BokB, Bk, SLUF2OhREM S 2 LTy
7%, SBT 200ke FEERENBE Y V-5 2 L0k Y, FRES E Zioh 20 bHINE, B ATREEH EEROK
PrOIRBEZ A Z EHTE B LE S,

K OIRRET d 503, Fig. 22, 23 TH A 240<, WKIE 2 ~4m ¥ FBE U TR L 4 o Tihaicdk
MU TV 20T, FEEFABEORESZNAR KT 1.5m AD T 3E 500, I N ORERAS Rt
EETTEIANG, FEIRM & S ORES —H U Th ek h VSR 1B A L3 T & £ 5 D17 7%, 53.5~
74.5db (F2iC 60db &) DIEHBY A A LB, Fig. 30, 31 137 OWOIEGE % 7L, Table 3,437 0
Wi OF#ERTH Y, Fig. 32, 33132 OWERTH 2,
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Fig. 30. Sonar echo due to difference of density in situ (@%)
obtained at st. 13 as shown in Fig. 9

Fig. 31. Sonar echo due to difference of density in situ (0%)
obtained at st. 21 as shown in Fig. 9
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Table 3. Oceanographic data observed at st. 13 as shown:in Fig. 9

Depth W.T. o @ | o2 Sub. illumi.
(md ey (%) (e/L>" | (CC/L) : %
0 177 | 1313 C less | .51 9.14
2.5 ‘16.4‘.1 , 14.966 19.89 ,»5‘*.42; 0.32
5 15.7 | 17.784 23.637 ' 4.57 0.22
7.5 15.2 | 18.406 24.6;; 5.3 | - 0.11
10 15.2'% ; 18.743 25.67 5.64 | 0
15 5.0 18.7 25.10 5.68 0

Table 4. Oceanographic data observed at st.21 as shownﬂin‘Fig.‘ 9

Depth W.T. Cl @ 02 Sub. illumi.
(m) CC | @L | (/L) )
0 81| 15500 | : ié.éﬁ ” 550 22.45
2.5 17:2 | 18.254 2.9 | 572 15.53
5 17.0 18.3% 24.:}9 . 5.80 ). ' 8.33
7.5 17.0 | 18.489 24.ég '5.51 5.68
10 16.9f 18.689 24.62 - 5.60 5.30
15 16.8 is.795 24.7&}“ 5.65 4.32
19 15.2 | 18.800 25.;{3 ,‘i‘;5.91 3.18

—153—




¥ Kk K E ® B

18 22
n 2
Echo
Layer
ot
0, 50 6.0 7.0
0 50 100 (%)

Sub. illmi.

Fig. 32. Graph of vertical distribution of temperature,
density in situ (6%), oxygen (02) and submarine illumination
at st. 13 as shown in Fig. 9
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Fig. 33. Graph of vertical distribution of temperature,

density in situ (%), oxygen (Oz) and submarine illumination
at st. 21 as shown in Fig. 9
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(4)—C BEHBEOREICOWT | ‘
PR AR NS RO SHASAE, ERICIE T TICRAINS Th 30 —REELTH S L,
BEML S LTIy 2 by BEIRL TV A2, BRD & SIS OWEEFIN b 301 15 LV FRIRM
BRHL TV B30T, Zhb ML T CGERICHC THEBCEEIRERICH Y, ZTRUCEARHEEAL
NA3EBIERISE O OT, EFEI7 7 v 7 v v EdE (BE30em, HRIScm ORAGEF v +, EHERE
XXI3BEAD 1ok v, FEOMESHYRIEL L LEERKKEREFRSEERER, Ly UEESH
IokvsTit, D.S.L. HOL®ICAFOABEBAZREN TV A ETNOOEEL NIIs» 12 PE X,
0.1~0.8cc/m W IFHET, TNORIZE AHHELIMUREAON T, L dRHEERsEE L Y4
BEABNCH B L2 E A Lok 5 RS T, Fig. 24 OWEBORREL Bv-dbeT, ) AR
WSk BRBEBEE BB, B OBEYOREEIOVTIE, SENIHLMCT A BT E ke D
o

HBRREBYY D 5456, BRI LICEOTHELY B2 4 ), BELOBESY L Th 254, H
(=R aE s (Extmctlon coefficient) ki3, (12138 & Z THI-EE)
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Fig. 35. Reflection loss due to the variation
of extinction coefficient
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Fig. 36. Sonar echo due to suspended matters obtained at st. 23
as shown in Fig. 9

Table 5. Oceanographic data observed at st. 23 as shown in Fig. 9

Depth W.T. Cl a0t 02 Sub. illumi. Extin. coeff.
(m) e €D &/ | (ec/LD %) ®
0 17.7 16.022 20.75 5.96 15.59 18.58
2.5 16.6 18.613 24.54 5.66 6.77 0.35
5 16.4 18.768 24.84 5.49 5.81 0.06
Tub 16.3 18.840 24.95 5.41 5.27 0.04
10 15.9 15.835 25.04 5.53 3.29 0.16
15 15.1 18.842 25.23 5.6.7 . 1.29 0.20
17 14.9 18.320 25.25 '5.75 0.32 0.70
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Fig. 37. Vestical distribution of temperature, density in situ (6%),
oxigen (O2) and extinction coefficient
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NI L DT TE TV 2SNV D L A bDTH AP FHMA LV EEALIL EEL, S LY
xE, TE, BE:AHORERRY o, HRENBOTRIZE DL 27— 2 2 el T 52 L
BT &I Dlo FHERDTHICOVTIE, Fig. 9 TRUIZ L D15 #FICHWT, #hnZn3esilicbi
27T, B 130cm, & 450cm OSFHRA* v ML VXKBER YR Z ok, QRBIEE (bbolb) @
EEIE & 0B, @EEIE &0 ER, OHRBEERRRICE VAT, GIRRETH 3, Table 6 132 ORFEEE
ENTCHHERDOFFERTH Y, Table 7 IXBMEFTHEICH T 27— % Th s, Zhick 3L, BHLED
FERBYOKYE, BAMEE D FREEVIICS . ZOFRICOWTE, KEOBIE L YA TEIEVD LY,
WHED S DEFE LN EEBALFIHEL L BON 5, QUIRKOEBOIERICIR&E 25 Th 255, ok
PR b THEBOBKMED b DpA LN, GUIIDWTlt, FKOEEDIZL A EKWEFTH S, —h
B0 T, APREOBEIC L O TEBODHICESELLIDERDbR 2, THDLHEAL DD
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Bt FENIRBICERL, ARIEL S ALV I BEBRBY B I 4D Tr 3L v b 35, JEEIC
B OWMCFAFITIE, BEBICECTEBRESZEL(BFEENTLEIOT, BYoLuikfile < b~
3 &, Table 7 (R dn<, ZOKBREGELVWEREL 20T, ThsERL TROTRREE S
EVIORBRBELZDOLBDbNR S, £B@IzkiF 5 15m BOkPHEES 18200Lux TH oD T, @,
@, @izt 3 2.5m BESAKRUAPRETH O LD T L1283, '

BUHRE SN HREROBO RSOV TER U205, WA T, &5 L SHEonTiE, i
DEREEROTR & VST E v, PLLELBERCRWT, #2774V, Fv=, F=29, <
¥, rwryA, 2O SERBOGHRSSEIRES NI L v 9 2 i, SBOBERBORISER I
BRI L EER D, BBFRERTH LRHREDK L S E—HOFATI08 & V48 3B Tlon &
NIZHDTh %, PHEAOETT, AFTHMFAEO/PMEERIZL 20T, 2nbOHR, HEEIC
DVTIE, VWTRRERE VEPILIIC e O TREB SN A Z LICAE DTV 5,

Table 6. Indicating the catch of larval and youmgs of various species of fish
around the current rip in Ishikari Bay caused by the River Ishikari running imto
that bay (length mm)

Number of catch (length)
specific name of fish
1 2 3 4 5
Katakeuhiiwashi 116(5.0-11.0) | 469(3.5-21.5) 139(9.0-21.5) | 11(6.5-14.0)
Sanma 9(5.0)
Sayori 21(5.0-52.0) 5(29.4-70.0)
Itoyo 773(14.8-30.0) | 119(18.5-28.0)
oyauo

Youjiuo 3(188-195) 1(28.0)

7(7.0-30.0)
Kitanoumiuma 1
Boraka no isshu 6(9.3-19.1)
Masaba 100(3.0-25.5) 20(3.0-11.0)
Mejina 1€20.2)

oyauo

Himehaze 1(89.0)
Kawahagi 4(4.5-7.5)
Torafugu no isshu 1(12.1)
Ezomebaru 39(17.0-32.4)
Murazoi 7(21.0-25.6)
Mebaru no isshu 73(13.0-25.6) 1(16.4)
Mebaru no isshu 52(15.7-30.7)
Hirame 1(11.0) ) 3(8.0-9.0)
Gyoshu fumei A 3(14.5-16.3)
Gyoshu fumei B 1(2.5)
Sanma ran large number small number
Kurage large | small number | large number
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Table 7. Oceanographic data observed at five fishing grounds

st. ’ ’
1 2 3 4 5
depthy (st.21) (st.22) (st.19) (st.20) Gt 5
surface 125,000 115,000 120,000 _ 100,000 95,000
Submarine | ¢ 4 28,000 20,000 | 70,500 33,000 70,000
Nutnination 2.5 20,500 12,500 70,500 18,700
130 . — — - = 43,000
(Lux) 5.0 | 10,400 11,000 - 58,600 | 17,500
10 6,600 | 2,500 26,600 7,100
0.0 28.024 29.785 33.666 34.121 |  34.239
Salinity 2.5 32978 33.468 33.836 33.926
3.0 — — - | — | . 34.108
oD 5.0 |  33.235 33.982 33.860 33.951
10 33.764 33.849 33.912 34.054
0.0 18.1 17.6 18.6 16.5 16.7
2.5 17.2 17.1 17.5 . | 16.4
Temp. . '
3.0 - - - — v — 16.5
e .
5.0 17.0 16.7 - 172 | 16.2
10 16.9 15.4 16.7 |- 156
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