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Water Temperature Relevant to Distribution of Zooplankton Biomass
in the Tuna Fishing Ground in the Eastern Tropical Pacific.

By

Satoru Tawara and Arao TSURUTA

This investigation was carried out during the period from 6th Nov., 1964 to
3rd Jan., ’65, in the meridional section from latitude 8° N to 8° S along longitude
95° W (A-region) and from longitude 81° W to 115° W along center of latitude
15° S (B-region). Then the most important subject of the investigation was the
observation of shallow layer of sea water. The observation line of A-region
traversed the North Equatorial current, the FEquatorial counter-current and the
South Equatorial current. The observation line of B-region located at southern
part of the South Equatorial current area and eastern stations of this line situated
where the Peru current flows into the South Equatorial current.

From the viewpoints of the vertical variation of water temperature and
vertical distribution on the cross section of water temperature, the authors
estimated that the northern boundary of Equatorial counter-current located at
latitude 8° N and the southern boundary of this current located at latitude 4° N
in the A-region.

In the region of the South FEguatorial current, the thermocline rising was
found between latitude 0°30° N and 1°00° S, while this region formed cold water
area at where the surface water temperature was 19.5°C. This phenomenon was
considered to be the effect of upwelling in the western waters of the Galapagos
Islands. According to the shift of the stations southward from this area, the

thermocline rising came to occur in deeper layer, so that the water of this area

* K EE R AR FE A 24708, 19654F10 Fl26H FH
Contribution from the Shimonoseki University of Fisheries, No. 470
Received Oct. 26,1965




200 % Bt H & £ KRR 14 (3)

flowed west, i.e. this current coincided with the South Equatorial current set. The
result of A-region observations was well applied to the SvERDRAP’s theory (1952).

In the eastern stations of B-region, the surface water temperature was low
(21°C), and as stations proceeded to west, the surface temperature became higher
(25°C), and the thermocline became weak and the depth of it increased.

Zooplankton were collected with IIOE standard net, and the collection was
performed from 150 m depth to the surface.

Zooplankton biomass were abundant in A-region and scarce in B-region.
Especially, in the South Equatorial current area, from latitude 0°30° N to 1°00° S
where the thermocline rising was recognized, the maximum value of biomass was
observed (155g / 1,000 m?®).

From the results of this investigation, the authors recognized that zooplankton
biomass size was not only closely related to thermocline, but also had the inverse
relationship to thermocline depth.

The following zooplankton were abundant: Copepoda, Chaetognatha, FEuphau-
siacea, Amphipoda, Hydromedusae, Tunicata etc., and the major part of total

number was occupied by Copepoda.
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Fig. 1. Chart of the stations sat in the waters eastern tropical
Pacific.
® O, The vesssl Koyo-mary; @, Collected of zooplankton;
M, The vessel H. M. SMITH
Table 1. Oceanographic condition in the eastern tropical Pacific.
Station Water temperature (°C)
— - Date | Weather
No. Lat. Long. (W.) Om | 10m | 20m | 50m | 75m [100m | 125m
° ° ! 1964,
1 08—00.8 N 94—57.0 |Dec. 6 c 26.3 26.3| 26.2] 14.3] 12.6] 12.5 12.3
2 07—17.8 94~—54.5 6 bc 26.5 26.4| 21.6| 14.4) 13.4] 13.4) 12.9
3 06—26.5 94—58.0 7 o 26.B 26.5| 26.3 18.0| 14.3 14.0 13.7
4 05—50.0 94—54 .0 7 c 26.3 26.3 26.1| 17.9 14.6] 13.4} 13.1
5 05—21.0 94—58.0 7 d 26.1| 26.1] 26.1} 19.1| 14.5 13.8| 13.6
6 04—54 .4 94—56.0 8 d 26.01 26.0| 26.0; 19.6/ 15.0, 14.0| 13.6
7 04—43.0 94—57.0 8 d 26.0] 26.00 26.0 21.3] 14.9) 14.4| 13.7
Water temperature (°C) Dissolved oxygen (cc/f)
‘ Remark | No
i 5 | *
150m |200m | 250m |300m 90 €00 |10 mlo5m 50 m|75m 100 1125 150 1200 300 545?,1 00
|
12.0 11.4 - — — —|5.882.470.841.16/0.71/0.77]1.15/1.17]0.990.77/0.91 1
12.7) 11.8 11.4 _— **4.50;4.041.4—41.411.111.311.081.051.211.131.05 2
13.4] 12.8 11.9/ 11.058.88/7.124.524.47|2.47|1.70/1.50|1.26|0.81/0.7210.60/0.65/0.25 3
13.1) 12.8] 11.9 ‘ 4
13.2] 12.6] 11.6| 10.86/8.757.2314.5614.55|3.77|1.91|1.06|1.34/0.88|0.66/0.62(0.59,0.78 5
13.3) 12.7) 11.9 6
13.4] 12.6] 11.9 10.919.16| —I4.374.58/3.62|1.82/1.03/0.88|0.74/0.56/0.40/0.420.44 7
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Station Water temperature (°C)
- —|  Date | Weather
No. Lat. Long. (W.) Om | 10m 20m | 50m | 75m | 100m | 125m
o ° T 1964, | ‘

8 04—01.0 94—46.5 Dec. 8 < 25.5 25.5 25.5 20.6| 15.4] 14.4] 13.9
9 03—36.0 94—46.0 8 © 25.2 25.2} 25.2; 18.4, 15.5 14.5 13.8
10 02—43.0 94-—45.0 S c 24.6 24—.63 24,67 17.1] 15.00 4.6 —
11 02—48.0 94—>54.0 9 c 24.5 24.53 24.50 16.8 14.9 14.5 13.9
12 01—36.2 95—00.0 9 b 23.8, 23.8 23.8 18.4| 14.6 14.1 13.7
13 00—46.0 95-—07.0 1C b 20.8 — - - 14.20 13.2) 13.7
14 00—55.0 95—00.0 1C [ 21.6] 21.5 19.6] 15.5 14.1 13.5 13.1
15 00—17.0 95—03.0 1C b 19.5/ 19.5 19.1 — — 13.6] 13.1
16 00—08.0 S 95—04..0 10 b 19.20 19.1 18.1] 14.1} 13.6] 13.5 13.4
17 00—40.0 95—06.0 11 be 19.4 19.4 18.6| 14.6] 13.6] 13.4| 13.1
18 01—08.0 95—08.0 11 (o] 19.6| 19.6 19.2] 13.6] 13.1} 13.11 13.1
19 01—36.0 95—11.0 11 o 119.8 — - 13.2] 13.1} 13.1 13.1
20 02—12.0 95—14.0 11 b | 20.20 20.1 19.8/ 13.5 13.31 3.1 13.0
21 02—52.0 95—08.0 11 b 20.8 — 20.1] 14.4/ 13.6] 13.3] 13.1
22 03—36.0 95—09.0 11 bc 20.9] 20.9 —| 15.7] 14.1| 13.6] 13.4
23 04—20.0 95—04..0 11 (¢} 21.20 21.1 21.1] 20.5 14.3 13.9] 13.6
24 | 05—09.0 95—08.0 12 o 218 — —  — 180 144 129
25 05—05.0 95—12.0 12 s} 21.90 21.9 21.8 21.5 17.1 13.7)] 13.0
26 06—12.5 95—01.0 12 o 21.6] 21.6 21.6] 21.3/ 18.6! 14.2 13.1
27 07—26.8 95—04.0 13 c 21.7) 21.7 21.7] 21.4] 16.6, 13.8 12.9
28 08—19.7 95—01.0 13 bc 21.5 21.5 2t.5] 21.1 21.0p 14.1} 13.1
29 13—29.0 81—10.0 22 b 21.8) 21.6 —| 16.1] 15.1 4.1} 13.3
30 13—46.0 81—52.0 22 b 22.00 21.6 —| 16.9 16.5 13.6] 12.9
31 14—03.0 82—37.0 22 b 2.1 21.1 *20.1 17.6] 15.2 13.1] 12.6
32 14—19.5 83—24.0 22 b 20.70 20.7 20.3] 15.6] 13.5] 12.8 12.7
33 14—32.7 84—01.2 23 b c 20.5 — — — 16.7 — —
34 14—50.0 84—52.0 23 b 20.5] 20.4] 20.4{ 17.6, 17.5 16.6] 13.6
35 15—00.0 85—41.5 23 b 20.7 20.6i 20.6] 18.4) 17.7] 17.6] 14.8
36 15—00.0 86—53.0 23 20.9 20.9; 20.8 19.4| 17.9 17.6| 16.9
37 15—00.0 88—15.0 24 ° 20.7) 20.7 20.7| 18.1] 18.1] 17.7| 17.1
38 15—02.0 89—34.0 24 o 21.2 21.21 21.20 19.6, 19.0, 18.7] 18.6
39 15—03.0 90—50.0 24 bc 21.1 21.1} 21.0] 18.6] 18.0 17.6| 14.6
40 15—03.0 92—21.0 24 [ 21.5 21.5? 21.5) 19.8] 19.1 18.9] 18.6
41 15—16.0 94—24 .0 25 o 21.6p 21.6 21.6 20.6| 20.1 19.9 19.4
42 15—09.0 95-—-51.5 25 c 22.1 22.11 22.1 20.6] 20.1 19.6] 19.3
43 15—11.0 97—27.5 26 ° 22.20 22.20 22.2| 21.1] 20.3 19.8 19.3
44 15—10.5 98—53.5 26 ° 22.50 22.5 22.5 21.1| 20.6] 20.3] 20.:
45 15—13.3 100—26.5 27 r 22.8 — *22.9 21.0] 20.7/ 20.50| 20.0
46 14—08.0 101—21.0 27 o 22.8 22.8 22.6f 21.4] 20.7) 20.0] 19.8
47 13—20.3 102—21.0 28 bc 22.8/ 22.8 22.8 22.6| 21.1] 20.b] 20.3
48 11—51.0 102—16.0 28 b 23.1 22.9 22.9f 21.5 20.8 20.4| 18.7
49 10—35.0 102—22.0 29 b 22.9] 22.8 22.8 21.6] 21.31 2.4y 17.0
50 | 11288 103—48.8 29 23.2 23.2 23.2 21.9 20.6] 20.4] 18.0

— 46 —
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Water temperature (°C) Dissolved oxygen (cc/d)

. 450 600 ‘ 7100 [125 [150 [200 [300 450 600 |emark | Ne.
150m | 200m | 250m | 300m |* 7 C0 from 25 m s0m f75m |10 1T IR0 T R 50 600

13.6/ 13.00 12.2

13.6] 13.1] —|  —1B.96/6.98/4.594.67/4.66/2.55|1.47|1.2111.090.75(0.500.410. 56

—| 13.1 10
13.6] 13.1] 12.6] 10.66/8.638.93/4.84/4.65/2.62i1.65|1.762.37/1.84!1.19/0.650.680.85 11
3.6/ 13.1 —| 12.319.42] —[4.7244.59]3.60/1.63/1.85/1.9211.91|1.85!1.450.35] — 12
13.1] 13.0] 12.7* *245m | 13
13.0 12.9] 12.6  —[8.927.404.954.88/3.06/2.10/1.89)2.19/1.84)D.86/0.500.982.29) 14
13.1) 13.1] 12.9 15
13.1] 13.0] 12.4] 11.55(9.08|7.64/4.3714.09/2.912.37|2.54(2.792.22/2. 14]1 . 25/0.40(0. 82 16
13.1] 12.9] 12.2 | 17
13.0| 12.8 12.6 ! 18
13.0, 12.8] 12.5 19
13.0 12.7] 12.5 20
12.9] 12.8] 12.6 21
13.0] 12.7] 12.4 22
13.1) 12.7] - 23
12,6 — @ — 24
12.8] 12.4] 11.6{ 10.89/8.50/6.81/4.99/5.03|5.05/4.40/1.40/0.81|0.450.22/0.30/0.20/0.61 25
2.6 11.6] 10.8] 10.17/8.31/6.70/4.68/5.02(5.0714.6200.43(0.3410.25(0.370.3210.220.55 26
2.5 11.8 10.9 27
12.8 12.0] 11.3 11.00/8.826.74/5.08/5.00/5.074.82/0.230. 140.34/0.38/0.230. 2000. 37, 28
13.0] 12.1] 11.4 | 29
12.6| 11.7] 10.9 1 30
12.5] — - *30m; 31
12.3] 11.6]  — 32
12.6,  — — 33
13.1) 11.8 11.2 34
13.6, 12.5| — 35
13.8) 12.5| 11.2 36
13.9] 12.1 11.2 37
16.6/ 13.1] 12.2 38
13.3) 12.8 12.1 39
17.6] 12.6] 11.3 40
18.7| 13.1] 11.4] 10.23/7.886.04/5.09/5.24|5.30/4.93/5.29/4. 854 .96/3.50/0.57/0.81|1.06 41
18.1 12.6| 11.3 5.13(5. 16/4.914.97/5.09/4.95/4 .40 42
18.6] 13.8 11.4 —|7.86l6.54] —|5.17/5.41(5.174.9414.89/4 . 86|2.31/1.511.06|1.02 43
19.6] 14.1] 11.6/ 11.25 —15.22|5.25/5.08/4.9414.97/4 .99/ 2410.95 44
15.72] 19.14]  —1 11.76(7.45/6.18] —i4.96/5.285.08/4.53/4 87|5.02/3.80|1.55/1.05(1.45| ¥25m | 45
19.6] 14.6] 11.9] {1.74 —15.02/5.46|5.08}4.85/4.9314.993.800.91 46
19.2] 13.6] 11.8/ 10.70, —6.85] —4.635.01|5.165.004.78/4.56/1.92/1.5000.96|1.43 47
6.5 12.6) | 10.64 —5.01/5.015.16/4.9114.864.4000.900.82 1 | 48
14.7) 12.6] 11.0] 10.46[2.956.87 ——5.055.004.874.903.503‘2.450,57;‘0.420,731.093*40007} 49
15.6] 12.2 11.2 | i 1 N 50
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Station(N. or S.) Water temperature (°C)
Date | Weather
No. Lat. Long. (W.) Om | 10m | 20m | 50m | 75m [100m | 125m
° ! o ! 1964,
51 11—49.0 104—25.0 |Dec.30 b 23.1| 23.1] 23.1] 23.1) 21.4 19.7 17.7
52 12—31.0 105—36.0 30 b 23.3] 23.3] 23.3 22.4] 21.1] 21.0p 20.8
53 12—54.0 106—18.0 30 bec 23.7] 23.7| 23.6 22.5 21.6 21.4) 2.1
54 13—38.0 107—35.5 30 be 2411 24.1 24.1 23.4] 22.3] 22.2] 21.8
55 14—03.0 108—18.0 31 bc 24,11 23.8/ 23.8 22.6; 22.1 21.4) 21.4
56 14—41.7 109—28.0 31 b 24.5 24.2] 24.20 23.0p 22.6] 22.2 21.9
57 15—06.0 116—10.0 31 b 24.50 24.4| 24.4) 22.8 22.4] 22.1] 21.5
58 15—47.5 111—21.2 31 bc 24.4| 24.4 24.4 23.1 22.5 21.9, 21.5
59 | 16—10.3 | 112—03.3 %5 b 249 24.6| 24.6 23.5 23.1 22.8 22.4
60 16—48.5 113—08.5 .1 bec 24.8 24.8 24.8 23.9 23.1 22.8 22.6
61 17—29.0 114—09.0 1 bec 24,9 2491 24.9 24.5 23.3] 22.9 22.4
62 18—0:.5 115—00.0 2 b 25.1 25.1] 25.1] 23.9 23.3 22.9, 22.6
63 18—08.5 115—12.5 2 c 25.1) 24.9 24.9] 23.8 23.0] 22.5, 22.5
64 16—34.0 115—02.0 2 b 25.1| 25.1| 25.1 24.1] 23.31 23.0] 22.8
65 15—21.0 115—06.5 3 c 25.0, 25.0 25.0/ 23.7 23.3] 22.9| 2z.6
Water temperature (°C) Dissolved oxygen (cc/4) 0 e
150m | 200m | 250m | 300m i459n 600 110 m |5 m|s0m 75m| 100, 1125 [150 1200 1300 1450 600 S
16.0 12.6/ 11.1] 10.73)8.45/7.10] —4.58/5.C04.98 —| —| —{0.950.490.68/1.20 51
19.1) 13.5 11.5 52
20.4| 13.1] 11.6| 11.26/8.55/6.82| —4.94[5.15/5.154.93/4.8914.83|3.68|1.87|0.26/1.61 53
20.5 15.9 11.9 54
21,1 16.6] 12.6 —I18.6216.93] —4.92/5.12/5.02/4.86/4.84/4.82/3.550.910.37|1.27 58
20.4| 16.6| 12.4 56
21.3] 18.1 12.8 —18.306.80| —4.88I5.10] —4.894.8214.74(3.54]{1.21/0.43|1.41 57
21.1] 18.5 13.9 b&
22.1 18.7) 14.6 —|9.756.76] —4.37/4.88!4.95/5.025.02/5.00/4.34/2.55|1.42{1.35 59
22.00 19.6] 16.6 —I8.576.12| —4.71\4.77/4.52|3.31|3.554.52/4.823.42] —|1.28 60
21.9] 19.4) 13.7 61
22,1 19.1 15.6 : 62
22.1| 18.5 15.9 14.398.265.734.854—.734.814—.644.95“4.874—.884-.454.754.403.22 63
22,40 19.1] 15.1] 12.87/8.256.604.20/4.795.035.024.70 —i5.0314.452.58/1.77]1.54 64
21.6| 19.1] 13.9 12.2018.08{6.414—.934.884 &2:5.054 90‘4—.8%4— 8614 49‘2.871 81‘1 75 65
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Sta. 52~59 (8 281)

RIEZRDAKIRISTEE 125 m £ TIEDFH 2° C BIBDOETR2RU I, HEE 150 m DIRICHETET 5 X )
THA,

Sta. 60~66 (F2HJ)
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Table 2. Data on standard plankton samplings in the eastern tropical Pacific.

(0—200m vertical hauls with Indian Ocean standard net)

L h Estimated Wet waight of Displacement
Station Date Hour Angle er;%t volume samples volume of
1964 | (L.T.) QF wire oE Zvater (gr.) samples (cc.)

N , Long. ~165 Wt 1 (m) FI[L?Ed Per Per

o. Lat. A (m3) |Observed . 000m? Observed 1, 000m?

o 7 o/ h m °

1 08 00.8N.| 94 57.0| 6Dec) 15 15 37.0] 245 508.4 56.5 11,1 54.0 106.2
2 07 17.8 94 54.5| 6 22 10| 25 221 180.9 15.3 84.6 15.0 82.9
3 06 26.5 94 58.0 | 7 06 29 24 219 99.2 14.3 144.2 13.0 131.0
5 05 21.C 94 38.0 | 7 21 04| 60 200 486.7 22.3 45.8 20.0 41.1
7 04 43.C 94 57.0 8 06 27| 59 200 388.5 6.8 17.5 6.0 15.4
9 03 36.0 94 46.0 1 8 21 06f 50.5 220 395.7 34.5 84.7 35.0 88.5
11 02 48.0 94 34.0( 9 06 06| 35 244 387.4 8.2 21.2 9.0 23.2
12 |0l 36.2 95 00.0| 9 21 07| 56 200 521.1 55.2 105.9 54.0 103.6
14 00 55.0 95 00.0 | 10 06 41| 69 200 520.6 80.8 155.2 78.0 149.8
16 00 08.0S.| 95 04.0 | 10 21 06| 77 200 829.7 101.0 121.7 105.0 126.6
25 05 05.0 95 12.0 112 06 131 50 200 407.6 32.8 80.5 28.0 68.7
26 06 12.5 95 01.0 {12 20 05 35 200 309.7 22.5 72.7 24.0 77.5
28 08 19.7 95 01.0 | 13 08 10| 32 200 296.4 15.5 52.3 12.0 40.4
41 15 16.0 94 24.0 | 25 05 53] 30 200 269.7 7.0 26.0 7.0 26.0
42 15 09.0 95 51.5 | 25 21 071 34 200 327.2 15.4 47.1 15.0 25.8
43 15 11.0 97 27.5 | 26 05 491 41 200 351.1 12.0 34.2 11.0 31.3
44 15 10.& 98 53.5 | 26 21 07} 32 200 301.7 14.5 48.1 16.0 53.0
45 15 13.3 100 26.5 | 27 06 08; 40 200 324.0 5.0 15.4 5.0 15.4
46 i4 08.0 101 21.0 | 27 21 07) 32 200 391.7 16.0 40.8 15.0 38.3
47 13 20.3 102 21.0 | 28 06 33| 20 200 305.6 11.5 37.6 8.0 26.2
48 11 51.0 102 16.0 | 28 21 08 43 200 422.4 21.2 50.2 20.9 47.3
49 10 35.0 102 22.0 | 29 06 38 47 200 444 .2 10.5 20.6 12.0 27.0
51 11 49.0 104 25.0 | 3C 01 04 43 200 368.7 19.5 52.9 16.0 43.4
53 12 54.0 106 18.0 | 3C 13 06| 46 200 424 .0 11.0 25.9 10.0 23.6
55 14 03.0 108 18.0 | 31 01 C6| 44 200 427 .4 15.0 35.1 13.0 30.4
57 15 06.0 110 10.0 | 31 13 06| 46 200 373.8 6.0 16.1 5.0 13.4
59 16 10.3 112 03.3 1 Jan. 01 07| 45 200 427 .4 6.5 15.2 6.0 14.0
60 16 48.5 113 08.5 1 13 07] 50 200 471.8 5.5 11.7 5.0 10.6
63 18 08.5 115 12.5 | 2 05 55| 38 200 358.3 7.0 19.5 9.0 25.1
64 16 34.0 115 02.0 | 2 21 06] 39 200 387.9 8.0 20.6 6.0 15.5
65 15 21.0 115 06.5 05 47| 49 200 416.0 7.2 17.3 8.0 19.2
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Table 3. Composition of main animal at each station in the eastern tropical Pacific.

(Individual per haul)

\\ Station
Croup —_— i 2 3 |57 9| 11| 12 14 |16
-\ |-
Hydromedusae 100 1440, 1570} 860 130 260 40 200 360, 690
Chaetognatha 3990 5750 524012029/20186960 5300 4780 3590 750
Polychaeta — 5 a8l 10, 20/ 30 20 — 9 —
Copepoda 46000 34500 3370014200:6600[1600] 44900, 99000,101200/6400
Decapoda, Macrura 1700 2807 1050 110} 190 130 40 20| 300 60
Decapoda, Phyllosoma larvae 2 — 10 2 2 — — — —
Euphausiacea 2560 2300, 21002030 10012370 130] 2390 400/1690
Amphipoda 5100 570, 530 110| 60| 390] €0l 300 100 60
Mysidacea — — — = - — — — — -
Gastropoda. Thecosomata, Heteropoda 400, 290 1050] 320 20} 130 20 100 200, 70
Cephalopoda, pelagic young — — —_ 2] — — — -
Tunicata, Copelata (Appendicularia) 400, 2100, 2620 210 270 390 80, 510 50O 560
Tuniceta, Thaliacea 410; 1700 550 120, 50| 150 40 300 100, 250
Fish eggs 180 570 106 61] 131 20 13 17 62| 382
Fish larvas and young 390 290 213| 82| 657 18 99 74 15 28

25 | 26|28 41 |42 |43 |44 | 45 |46 47 | 48 | 49 | 51 |53 | 55|57 |59 | 60|63 |64 65

130| 340, 60| 30 70, 20, 30 30| 100 130 150| 65| 195 245] 50l 60; 30 60, 70| &0 70
4630[2510[2420 60| 240| 130| 190] 730 6201580, 15101760 300| 180| 430j1640] 780, 530} 620 850| 650
5 —| —| —] 48 —| —| 29 6 13 371 29, — —| 18 —| 37 5 8 —i 38
353004 100|380013400/39002680|2500|7400/4 700/5900| 34 100{7200/9800]2900/3900 2100/8500/2500,3300,4600/2800

640(1340; 540 150| 270, 15 185 25| 165/ 80 75/ 105| 40| 130 201 45/ 40 50| 120; 20| 6C

— - — 3 — 3 — - — 9 4 2 = = = — — — — —

6401340| 540, 150| 370 340| 6€0| 440 470} 310, 720 120 520| 20|1540, 130; 580 70, 50 560/ 20

1910| 840| 270 60| 320| 480 930 150 250| 550, 480| 370| 700| 20, 40/ 20| 40, 35 45 100 30

— —| — 301200 — — — — — =~ — — = = =~ ]~
250 30| 25/ 101180 820|200 220/ 570| 130, 110 60| 20| 20| 50, 40/ 110, 50, 105 20| 15
SN U A U RN E A o ] A =
260| 180| 80| 30| 135 450| 395 235/ 100| 183 150, 100 80| 56| 35/ 20| 37 33 90 60 76
90| 100] 26| 8 30 70| 550 205/ 80| 160 130 75/ 50| 37 —| 20 —| 16 66 20/ 18

503| 53] 59 73| 45 30| 106) 58 81 52 78 15 21| 18} 18] 4 18 33} 66 8 19
12 6 4 3] 25 45 26 3] 61 104 90| 291 43| 22| 187, 16| 112] 16| 44{ 20 13

ZE B &L E B
KB OBEEAT S 6 I EBERE» 5 R L T, ABHOFRERFEOILML 8° NFF, MR 4° N
Fih-otr s Ebh 3, BEHREREO 0°30/N 5 1°00'S whiz-> THEEDE FH#ED h, ZEK

& 19.5° C DOWAKEEEAL, Chidy s o 2BEAEKROBRAKDHELEEIND, 238, B



BT HEEONKEBEE T T2 b T e R 213

BIEFETTARUIN>TIELZ>Tkh, O ERCIOKMERT 2L E2ERT S, 74bb, M
REEROKINE—T 5, ERESRSFE 2L TERESIREERC S 255D 3 2OEIRARICONT
@ SVERDRAP (1952) 1T & 2 Wiifihd & SEOBBRRRIZ X LT3

B ORENE TR AT (21° C), @m?%zbﬁmw:h(2§“)a@oto~ﬁﬁﬁ
RPETIE ERAEE 5D, S5 ZDBEERHL TS, O &G EBEHO ETFEASEAL CE 2k
Lo,

Y7o b0 F v RBIZABRIE L, BIEE TSV, FHEEOE LD NI FEIRE
ﬁﬁ@O%UNﬁﬂsP%“‘@mﬂﬁiﬁﬁﬁwwnommS@Ejvxg@M?bﬁo

W7 or s hrovd v 23 EE EBERESBENDH Y, ©F v 2B EEORE L WOBERNEH B T 2
WED bNIze

5 o2 FoTrEHBHRE LU CHEEE, Copepoda, Chaetognatha, Euphausiacea, Amphipoda,
Hydromedusae, Tunicata 72& T, 5D 5 5 Copepoda HEFEL 77,

4 2y

BRANDHORST W., 1958: Thermocline topography, Zooplankton standing crop, and
mechanisms of fertilization in the eastern tropical Pacific. Extrait du Journal du
Conseil International Pour Llexploration de La Mer 24 (1).

HEZR, 1955 0 ¥, SiREE.

JoserpH, E. K., THOMAS, S.A. & S.D. MAXWELL, 1957 : Preliminary report on expedition
eastropic. Special Scientific Report- Fisheries No. 201,

MOTODA, 3., 1959: Devices of simple plankton apparatus. Mem. Fac. Fish., Hokkaido
Univ. Vol. 7. 73~94,

FRASIRE] « Iirh—, 1959« = " m EAD5370 L HErEEE. HABREFEERE 15 ().

ROBERT, W. H., MILNER, B. S. & B. M. SHIMADA, 1957 : Primary production, chlorophyll,
and zooplankton volumes in the tropical eastern Pacific Ocean. Inter-American
Tropical Tuna Commission, 11 (4).

VERIRER, 1955 © 2 v Z B BPEEEDEN (1), Rgd. 4 (2)

SVERDRUP,*ﬂIl,]ONSON;BL W. & R. H. FLEMING, 1952 : The Oceans. 4th ed. Prentice-
Hall, Inc., New York.

FEEHRTAE » (EREERR - BT E - FIEESR, 1957 « ENEEREEEEREE IS Dt N 75 > 7 b v D3TE
o T, AL, 7 (1),

TSURUTA, A., 1963 : Distribution of plankton and its characteristics in the oceanic fishing
grounds, with special reference to their relation to fishery. This Jour., 12 (1)

idi—, 1986 : ﬂmk¥ﬁm S [HEDSREEERE L © v Vi, HAKEFZSEE 21 (12),

FHHE= « ZAFEE - SBARNT, 1959 JREEER—FEREAE (ERMEEE) w20 T (19588 1
~2H). KE ‘7“{B 59,



