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A study on the oceanographic features in the
vicinity of the Hunter Bank

Hajime YAMANAKA* and Mori YUKINAWA®

Various studies on the oceanographic features of the oceanic bank have advanced themselves
recently by many authors (Upa and Isuino, 1958, BENNETT and ScHAEFER, 1960, Upa, 1961, Hanamoro
et al., 1964, Hanamoro, 1971, Naxkao et al., 1973, Nasu et al., 1973, TawaraA et al., 1974). As a valuable
approach of such study, the authors conducted a series of oceanographic observation on a micro-scale
basis in the vicinity of the Hunter Bank (as indicated in Fig. 2) by the ex-SHUNYO MARU, a
research vessel of the Fisheries Agency, sponsored by the Far Seas Fisheries Research Laboratory,
in October 1971. As the results of the cruise, some interesting findings are presented as follows:

1. According to the result of harmonic analysis of tidal current at the station P (Lat. 9°57'N
and Long. 138°15'E, about 30 m in depth), it is indicated that northerly residual current is prevailing
at each layer of 1m, 5m and 10m in depth (Figs. 7 and 8).

2. Observed currents at each station are relatively determined, because every current obser-
vation was made without anchoring. An outline of the distribution of currents as observed by the
index of a current pattern at respective 25m and 100 m depth are shown in Fig. 9. It is suggested
that a northerly current is dominated on the western side of the bank and an easterly current is
prevailed on the eastern side.

3. The vertical profiles of temperature along north-and-south and east-and-west observation lines
are indicated in Figs. 10 and 11, respectively. The disturbance of isotherms becomes more remarkable
as the observational station is closer to the bank. This suggests that the bank-effect upon the flow is
greater in degree as approaching to the bank. However, it is not clear from the profile of temperature
distribution if there exists the displacement, divergence or convergence of isotherms near the bank.

4. Judging from the distribution of the surface layer depth (Fig. 14), it is suggested that there
exist a large clockwise eddy centering around the bank accompanied by some surrounding clockwise
eddies and a couple of counter-clockwise eddies at the northwestern and southeastern sides of the bank.

5. Measurement of wet weight of zooplankton sampled ranged from 5 to 45mg/m3. Higher
values of zooplankton volumes are observed on the western side of the bank, comparatively large
concentration being shown on the southwestern side of the bank (Fig. 15).

6. The result of acoustic fish counting by the Supersonic Fish Counter (28 KHz) is shown in
Fig. 16. Fish schools whose body lengths are estimated equivalent to those of skipjack or small
yellowfin could not be seen near around the bank. They could just only recognizable on the north

western, north and south sides apart from 3 to 4 nautical miles off the bank.
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7. It seems to be difficult at the moment to relate the distribution of clockwise and counter-
clockwise eddies with those of surface salinity and horizontal distribution of temperature at each
layer, moreover, with the distributions of wet weight of zooplankton and fish schools. It was not
possible to discuss fully on the origin of the abovementioned eddies.

In conclusion, it seems to be necessary to make further oceanographic observation other than
temperature and surface salinity to determine the effect of vertical and horizontal mixing process
by the bank. Concerning the relationship between the distribution of tunas and primary producti-
vity of the ocean, further study should be necessary to substantiate the suppositions supposed by

BenneTT and ScHAEFER (1960) and BLACKBURN (1965).
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Fig. 1. Track chart and oceanographic stations in the western Pacific
Ocean by the SHUNYO MARU, 6, October 1971 to 14, November 1971.
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Fig. 2. Stations for oceanographic observation in the vicinity of the Hunter Bank
(Model area, refer to Fig. 1) by the SHUNYO MARU, 20 to 23, October 1971.
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Fig. 3. Schematic representation of structure of rader reflector, radio buoy and anchor
system used by the SHUNYO MARU at the point P (refer to Fig. 2) on the Hunter
Bank.
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Jt4y V (cm/sec) =25. 833+ 6. 260 cos(at—185.47°)+3.708 cos (20t —230.69°)

Table 1. Results of the component currents by the harmonic analysis.

Diurnal current Sem1d1urna1 current | Residual current
Max. Min. Max. Min. '
Depth |  ~7 | — — — Dir. Speed
Dir. Speed Dir. Speed Dir. Speed Dir. Speed ° cm/sec
o cm/sec ° cm/sec ° cm/sec | ° cm/sec
46 136 80 170
1m 296 6.5 316 0.2 260 9.2 350 0.1 357 21.7
80 170 77 167
5m 260 10.0 350 1.9 257 3.2 349 1.5 357 25.8
342 72 77 167
10 m 162 6.5 959 4.7 257 10.4 347 2.9 353 26.0
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Fig. 10-4. Vertical profile of temperature along D line.
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Table 2. Data of the Norpac Net sample.

Strained water| Wet weight ‘ Wet weight ” ‘Strained water| Wet weight| Wet weight

St. No. |estimated by| (mg) per (mg) per m? St. No. estimated by (mg) per |(mg) per m?

flow-meter (m?) haul ‘of sea water ﬂow-meter(ma)‘ haul of sea water
1| 31.27 400 12.8 61 28.72 ‘ 400 13.9
2 1 21.05 500 23.8 62 28.79 900 | 31.3
6 22.76 600 26.4 64 58.50 500 8,5
9 10.92 400 36.5 66 61.54 | * *
10 26. 10 * * 69 45. 64 400 8.8
11 32.93 | 800 24.3 | 70 38.45 ‘ 500 13.0
12 29.75 1000 33.6 71 34.39 | 500 14.5
13 27.16 | 600 | 22.1 72 39.09 500 12.8
18 30.48 1000 32.8 | 73 34.38 400 116
20 32.57 1000 30.7 } 7% 27:93 400 14.3
22 | 23.24 1100 | 47.3 ‘ 77 “ 29.07 * *
25 26.03 500 19.2 80 24.40 700 | 28.7
26 21.86 700 ‘ 32.0 82 24.76 500 ‘ 20.2
29 | 24.73 500 | 20.2 | 84 26.03 400 | 15.4
31 25..25 400 15.8 | 87 | 25.91 200 w 77
33 | 23.83 500 21.0 9 2050 200 6.8
37 24.73 500 : 20.2 93 26.27 200 7.6
40 23.98 800 } 33.4 96 28.42 | 100 3.5
43 25.23 500 ‘ 19.8 98 34.27 200 5.8
46 26.84 200 9:5 104 32.70 200 6.1
51 | 31.59 600 19.0 109 25.91 100 3.9
56 | 33.89 200 1 5.9 110 34.28 \ * *
58 25..00 300 | 12,0 11 3120 200 6.4
59 24.45 500 20.4 112 36.40 00 2.7
60 32.14 | * i * 113 46.08 : 300 6.5

% uncertained

(1960) i1z X % &, Clarion Island Ji 0k 0@ 77~ 7 b v ilx, {3y Tl 6~26 ml/1000 m8, i Tk
1~21 m{/1000 m3 Ta % D iz 4 L, Shimada Bank & %jvix 18~114 m//1000 m3 OfEZ 7 L TWw5%, L7z
7%, ¢, Hunter Bank o)y~ 7~ + » O iigid, Clarion Island O% 4104y 2 fi%, Rem (1962) (= 1 %
75 vy b v g%, Shimada Bank OFN o) 1/2 Oz 4 Ll b, 875y 7 b vOlRE RO
BT BT, Y v 2 OB ISR S T v B3, B F LN T O RSO ST, RIS EH D
OfGFIE EAISL TV D, Shua L, deil, FREIONTEh 0 Oimsic s 28 ~7 7 v 7 b v Rib
T\,

2). fmEIz-OWT

H b (1969), HEdr (1975) (I, Hunter Bank DIz IX9 ALRIZ, /N H v oG » R S5
Lk RTvb, L L, EFAEERTIE, KBOH vARIIEHAHTE -7z L, BFHARTEE T
ML 7-mBEEL Vs o7, F72, M15 216 L2+ 5E, W77 v 7 b v ORERED 51 & it
DENEZ, FEAEHEL TV,

BenNNETT and SCHAEFER (1960) (X, 7 mrwm 7 ¢ — “a’ Cy (2 X5k =11, KT v b O

{f it %% Ml5z LT, Clarion Island, Shimada Bank T3, Ejls X003y 7 O8I X - T, AT

/*I‘
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Fig. 15. Horizontal distribution of wet weight (mg) of zooplankton per m? of sea
water collected by the Norpac Net.
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Fig. 16. Diagrammatic representation of the number of fish per one nautical mile detected
by the Supersonic Fish Counter (28 KHz).
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