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On the Detection of the Boundary Zone

Masami ISHIDA, Tsuneyoshi SUZUKI, Noritatsu SANO

Ichiro SAITO and Seikichi MISHIMA

Abstract

The boundary zone between different water masses has been long utilized by fishermen as
a good fishing ground. ) )

Many works on the boundary zone have been published already by many investigators on its
physical, chemical and marine biological aspects. Moreover more quantitative studies have been
reported from the standpoint of fisheries during the last few years.

The present work was undertaken to learn how to detect the boundary zone efficiently using
the auxilialy apparatus such as radar and sonar equipments, from the stand point of fishing.
Especially sonar equipments were very useful to detect and investagate the boundary zone
because the recorded various sonar echoes from the water temperature or salinity discontinuous
layers, plankton and other suspended matter groups, and also abnormally moving water masses
may inform one roughly to some extent about the actual state of the bounbary zone.
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Fig. 1. Radar echoes of current rip obtained Fig. 2. Radar echoes of current rip obtained
at the Tsugaru Strait at position 5 at the Tairadate Strait at position 4
in Fig. 1. 1956 in Fig. 1. 1956
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Fig. 5. Propagation velocity versus sea depth functions

a) sharp change
b) smooth change

Fig. 6. Sonar echoes due to sea water temperature
changes obtained at position 2 (a) in Fig. 4
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Fig. 8. Reflection of sound waves on
. . . e the group of small suspended
Fig. 7. Vertical dlstrlbutlo.n.of bodies in the sea
temperature at position
2 in Fig, 4
Table 1. Observed oceanographic data at position 2(a) in Fig. 4 {HL Fig. 81T, %32
Position 1. (Lat. 41°-48.0’N, Long. 141°-12.5'E) July. 27, 1956 BROBHRAA 6, <1
= AR T 2 BOT3 243
Depth w.T Cl 02 T %5%& 7
(m) (6(%)] J (%) (ec/L) DTV A0, EBWS L
0 15.3 17.800 3.52 ) RADERUIFE T 5
10 14.6 18.020 4.86 EUERL, RTHS 1=
20 11.4 18.460 T/2+C RARFHBOID
30 10.6 18.592 5.64 DHEHEEREDOE RIS
50 10.1 18.630 5.59 TA5DTH5,
75 9.9 18.731 5.64 (G5) RO RO YRR
100 7.3 18.610 6.33 B,
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Table 2. Observed oceanographic data at position 2(b) in Fig. 4
Position 2(a). (Lat. 41°-12.5’N, Long. 140°-39.2’E) Aug. 15, 1956

Depth * W.T

m | CO @& | @ Eliision
0 22.8 1 18.452 5.16 Ceratium inflexum
12 23.3 18.620 5.12 Chaetoceros affinis
15 2352 Ceratium tripos
18 22.9 18.656 5.14 Nauplius of Copepoda
20 22.5 | /| Lriopi rosanea

30 21.7

Position 2(b). (Lat. 41°-12.5’N, Long. 140°-39.2’E) Aug. 15, 1956

I
(5] &S ) @y | S

0 22.9 ‘ 18.585 5.15 Ceratium inflexum
10 23.2 ‘ 18.551 5.12 Ceratium tripos
20 231 18.585 A 5.14 Penilia schmackeri
30 : 22.9 18.601 5.14 Nauplius of Copepoda
50 20.2 ‘ 18.960 5.34 Chaetoceros affinis
75 16.8 19.115 5.65
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Fig. 9. Sonar echoes due to plankton . S i . -
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Fig. 10. Vertical distribution of
temperature at position
2(b) in Fig. 4

Fig. 11. Vertical ‘distribution of
temperature at position
3 in Fig. 4
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Table 3. Observed oceanographic data at positon 3 in Fig. 4

Position 3. (Lat. 41°-45.2'N, Log. 141°-24.5'E) Oct. 6, 1956

sy RS} & 5 Plankton

0 17.5 18.340 Calanus helgolandicus
10 17.2 18.369 Oithona plumifera

30 14.8 18.498 Oncaea venusta

50 13.8 . 18.614 . Oncaea conifera

75 13.0 18.624 Eucalanus giesbroccti
90 12.1 v > 18.661 :

100 11.8 18.669

110 11.8 18.706
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MG L THEXPOSHEHBEBICBEY EAS 05, R VOBEFBESFEEL L, OERGR 5.
HEAOB{LOEE L & L THIAKSEIAEAT DA D 2275 Z S8 H¥KS. 20— L U THEESEIC
HLHT, FKSRE 5 KAESOTEY, NROSEAKC R 2TV THEYRD 5 2L £
b ZORKEEKRTIIAERS BT 519, KBOTHEIES Y., By BEEOMERMREL TW
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Fig. 13. a) Microspical photographs of plankton Fig. 13. b) Partially enlarged
from which sonar echoes were obtained
as shown in Fig. 11

Table 4. Observed oceanographic data at St. 15 in Abashiri Bay

Depth | W.T (°C) Oz (cc/L) ! Cl (%) S (%) ot - p (gr/em®)
B |
0 12.5 7.37 l * | 1 1.0104
5 8.7 7.49 18.050 | 32.610 | 25.30 | 1.0253
10 Tl 739 | 18.250 i 32.291 f 25.75 |  1.0257
15 7.8 18331 | W6 | 2590 1 1.0259

TEARBROHN L &V B TH S TR (LT 5o Fig. 17 (@) 12 2 oKMHIE T, Fig. 17 (b) 13 ZO#EIH
sk T T rHESLISRETH 2, REOROLKBOEA T 28R TIE, JORESEALN
3o CNEAEERTCHEL LD & LD, EECIEMRELY RTOT, Ty Tl EHES ks
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Fig. 14. Vertical distribution of témperature (W.T.),
oxygen (Qz), density in sitw (0%)
observed at St. 15 in Abashiri Bay
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Fig. 15. Vertical iso-density curves observed near the
current rip in Abashiri Bay
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Fig. 16. Sonar echoes due to sea salinity changes obtained
near the current rip in Abashiri Bay

Fig. 17. a) Representative current rip in Ishikari Bay

Fig. 17. b) Large bubbles formed on the
above current rip
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Fig. 18. Sonar .echoes due to thé bdbbleé—&mtaining éea water layer
under the current rip
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Fig 19. Photograph of the River Ishikari running into
Ishikari Bay photographed from a airplane at
the height of 400 meters
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¥ (1956). MBS 2 KEREOE BEREPMPREIL. HksE 21 (11D, 1141~1143.
EXE _ - )
Richard R. Carhart (1953). J. of Appl. Physics 24 (7), 929~934.
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