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Fig. 1. Positions of sampling staitons and bottom

counters in Funka Bay and the adjacent waters.




Location of sampling stations

Table 1.
Location
. Latitude Longitude Depth
Station (N) (E) (m)
1 41° 58.3'  140°58.9" 86
2 42 00.8 141 01.0 96
3 42 03.8 141 03.4 98
4 42 07.2 141 06.2 110
5 42 10.7 141 08.9 111
6 42 14.1 141 11.7 125
7 42 15.1 141 05.1 80
8 42 16.2 140 58.6 63
9 42 16.1 140 54.0 58
9! 42 21.3 140 47.5 43
10 .42.12.9 140 56.0 67
11 . 42 11.7 141 02.0 78
12 42 08.3 °© 140 59.4 84
12! 42 06.6 140 58.0 83
13 42 04.9 140 56.6 85
14 42 02.5 140 54.6 76
15 42 07.0 140 50.5 78
16 42 09.4 140 52.7 80
17 42 10.4 140 42.7 92
18 42 15.5 140 47.7 73
19 42 20.5 140 48.3 56
26 42 18.4 140 42.1 75
27 42 13.3 140 41.5 91 -
28 42 09.9 140 41.1 ° 87
29 42 11.2 140 35.4 84
30 42 16.2 140 36.0 91
31 42 14.0 140 29.9 81
G1 42 02.3 141 12.4 200
G1' 42 05.2 141 09.2 122
G2 42 02.6 141 19.0 300
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-/ Oshamanbe

Yokumo - -

Fig. 7 . Individual numbers of walleye pollock eggs of
stage I per square meter dﬁring March 7-15 in 1977.

o/ Oshamanbe

Fig. 3 . Individual numbers of walleye pollock eggs of

stage II per square meter during March 7-15 in 1977.



Fig. / . Individual numbers of walleye pollock eggs of
stage I1I per square meter during March 7-15 in 1977.

Fig. 5 . Individual numbers of walleye pollock eggs of
'stage IV per square meter during March 7-15 in 1977.

15



Fig. 6 . Individual numbers of walleye pollock eggs of

stage V per square meter during March 7-15 in 1977.



Fig. 7 . Individual numbers of walleye pollock larvae

per square meter during March 7-15 in 1977.
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Fig. 8 . Vertical distributions of walleye pollock
of 6 developmental stages during March 15-16 in 1982.
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Fig. § . ‘Individual numbers of walleye pollock larvae per
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Fig. ](Q. Distribution of walleye pollock larvae during
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Fig. |11. Distribution of walleye pollock larvae during
- May 9-11 in 1977. (from Nakatani,1980)
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Fig. 172 . Distribution of walleye pollock larvae during

June 7-9 in 1979.
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Fig.llb. Distribution of walleye pollock larvae during

June 7-10 in 1982.
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Fig. 15. Distribution of walleye pollock larvae during
July 4-5 in 1980.
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Fig. 16. Distribution of waIleye pollockilarvae during
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Fig. 17

Distribution of walleye pollock larvae during

August 6-8 in 1980.
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Fig. 18. Distribution of walleye pollock larvae during
August 28-29 in 1981.

5 10 50

51 101
| [

100 500

501
|

1000




L 20

4~5 Aug. 1982
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Fig.19.

Distribution of walleye po_liock larvae during

August 4-5 in 1982.
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Table 2. Individual numbers of walleye pollock larvae per 1000
cubic meter and their total length collected by otter and
beam trawl net, by stations, from May 1979 to August 1982.

Date Station Gear Depth C.P.U.E. Total length
' ’ : (m) (N/1000m) . (mm)
7-9, June 1 Otter trwal 19-23 1.19 i 41.73
1979 10-14 2.33 . 32.09
35-40 3.19 46.80
3 20-25.  0.92 - 26.48
4 15 3.00 24.93
s 13-18 3.00 24.93
6 20 21.22 42.70
7 20-25 ©1.28 ' ~ 35.25
9 10-25 24.04 : 35.90
10 15-20  55.60 38.70
13 g 20-24°  1.50 . 37.70
14 10-14 '7.10 27.90
15 28-32 4.44 " 45.00
16 : - 13.89 41.80
17  20-25 17.25 40.10
28 10-15 36.88 32.70
25-32 15.34 41.80
58-63 9.32 42.20
T 29 36-40 22.71 38.50
total ' ‘ . 38.01+0.37
22-23, May 1 Beam trawl - 0.72 29.75
1980 3 ‘ 20-27 1.73 33.29
121 15-20 13.10 . 36.09
14 - 20-25 2.84 - 30.29
15 10-15 6.35 - 34.87
16 ‘ © 10-20 11.40 29.43
17 - 55.72 , 37.16
27 ' 10-27 115.33 37.50
28 - 280.92 41.65
29 - 20.88 41.92
30 20 76.89 _ 36.75

total ' 37.18+0.35




Table 2. Continued.
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Date Station Gear Depth C.P.U.E. Total length
- (m) (N/1000m) (mm)
4-5, July 3  ottertrawl:60-70 1.36 66.33
. (1980) - bottom 3.02 70.85
12° 50-55 0.80 62.52
16 56 4.32 64.04
17 45-50 3.85 65.32
28 60 2,47 67.85
29 35 4.55 66.76
G1 ‘ 55-60 1.19 68.58
' 160-190 0 -
G1' 40 2.02 64.47
109-114 0.97 - 70.26
G2 30-35 35.50 67.82 .
total 66.81+0.29
21-23, July 2' Ottertrawl 50 2.66 80.11
(1980) bottom 28.81 82.76
3 1 40-50 1.41 77.42
12 70-75 2.00 77.23
16 40-45 0.06 78.00
17 72-76 1.25 '73.00
28 60 0 -
29 75 0.19 78.86
. 29-a 40 o R
30 92 0.19  78.43
31 bottom 18.47 83.71 -
61 80 0.30 76.64
bottom . ' 53.87 87.79
G1' 102 0.19 76.14
G2 45-50 0 -
6-8, August 3 Otter trawl 85.30 o] -
(1980) 95 o -
12° 62 -1.00 84.17
16 40 3.94 82.56
17 80 0.72 81.36
28 68 8.32 86.86
29 " 34-38 0.28 84.80
30 40-60 0 -




Table‘2. Continued.

33

C.P.U.E. Total length

Date Station Gear Depth
(m) (N/1.000m) (mm)
6-8, August Gl Otter trawl bottom 6.43 : 89.81
(1980) GL 120 0.35 89.71
bottom 1.58 ‘ 94.49
total ' " . 86.78+0.47
25-26, Sep. -12' Otter trawl bottom 0 C—
(1980) - 16 73 0 : ' _
27 bottom 31.41 102.99
G1 bottom = 268.90  97.99
G2 bottom - 0.76 " 98.33
total 100.22+0.83
8 May 1981 17 Beam trawl . 15 176.46 . - 12.70
40-50 13.82 12.74
17° 15 91.79 ~ 19.94
27 , 15-20 32.40 o 16.06
‘ 30 '14.90 . 16:74
total 16.19+0.61
9-10,’ June 3 Otter trawl  25-30 0.19 : 31.86
- (1981) 12 19-23 29.04 . 35.91
16 - 20-25 1.34  29.17
35-39 2.02 - 36.10
17 15-30 11.15. . 41.13
28 ' 20-35’ 38.38 . ' 33.23
29" 15-21 400.29 . : '32.46
- 30 18-25 120.30 ' 35.11
total 33.76+0.40
22-24, July 1 Otter trawl bottom 9.53 - : 77.96
(1981) 3 bottom 1.29 74.57
12° bottom - 11.11 82.31




Table 2. Continued.

34

Date Station Géar Depth C.P.U.E. Total length
3 (m) (N/1000m) (mm)
22-24, July 14 Otter trawl 45 0.12 70.67
(1981) 15 20 0 -
‘16 45 3.12 66.13
17 bottom 20.51 82.28
28" 35 0.25 41.00
29 20" ) -
30 _ 40 0.29 48.14
G1' "bottom 55.16 81.26
Total 80.87+1.17
28-29, August  3' Otter trawl bottom 44.34 87.88
(1981) 16" 55-60 0.49 83.68
17 84-89 37.41 95.88
27 '50-60 2.54 85.12
.. 30" 50 1.58 86.42
G1 85 o - -
G2 bottom 4.24 89.70
total ‘ 91.24+1.28
30 Sep. - 3 Otter trawl . bottom 44.54 90.41 -
(198f)0°t' 16 " bottom 356.22 98.97. °
27 bottom 8.76 94.24
30 . 75-80 61.65 100.23,
61 bottom 70.11 100.50
G2 " bottom 0 -
total 100.68+0.83
7-10, June 3 Otter trawl 20 | 0.08 - 26.00
(1982) 17 ' 25-30 0.50

37.50




Table 2. Continued.

35

Date Station . Gear . Depth

C.P.U.E. Total length
.(m) (N/1000m) (mm)
7-10, June  30* Otter trwal = 12-15 0.04 24.00
(1982) : 25230 80.91 45.00
50-55 13.02 44.32
bottom o] -
30%* . 10-15 52.25 53.90
25-30 13.27 50.01
'50-55 1.16 50.33
'80 0.62 48.46
G1 22-25 0.17 32.12
bottom 0 -
G2 bottom 0 - _
Total 47.81+2.16
| 20-21, July -  1' Otter trawl S50-55 0.33 87.62
(1982) ' bottom 3.79 108.83
2 ‘ 22-27 0.03 36.00
bottom 11.54 92.18
3 75-80 0.08 76.50
bottom 62.42 84.95
14" - 70-75 0.21 57.90
1s! " 70-75 0.50 64.70
T 17 , 30-35 . 0.08 32.50
17° 30-35 2.29 63.82
29 30-35 0.17 35.25
. 30 - 0.17 -
G2' ' bottom 9.36 110.09
total ' 79.94+9.25.
4-5, August 1 Otter trawl 50 0.33 ‘87.62
(1982) bottom “3.79 108.83
Gl . bottom 6.24 110.09
total 108.40+1.95
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Number per 100 cubic meter
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Fig.Z]. Vertical distributions of walleye pollock larvae

collected by otter trawl net at St. 30 in the .
daytime (14:03-16:30) and the night time (19:20-21:42)

on 8 June 1982.



3. AT

K B s R oo B B A e
AN T S SR
B Y 3 B ) AR B &
7t 1;% %

ok 7 q 3

MTD ﬁ.

T

= 13 8. o

AT SRR W N

52
A

’\1
ig

(39

R % 9 K

ﬁ%@bz
B Y B % A<
> 3 1< bH

3 :’\;\ "I’,L/J‘J:'O v N

1 % 0 3% & & MK £ K H oro(Fig. 22)

R & & & 9 55’ 8. o 77-4' 1 éﬁﬁﬁ o 04‘
BiE e h oy, EALRB U Lo RS 3y g
Pk, AMEBEN FABM AE v v T T
BN (E#K 8~E7T,) 5a v‘%ﬂﬁp?éa/ -
P a A (R PR i M) T H o, .

6 ~ 7’ mm kBB, iz L T _,_.4%—_‘2'?-» n 2R 5 K F
Ser, a0k E e FE < °

()

¢ Oithona similis ) o
k 7 kB 2 3
length) % ﬁ},\ Z ‘g, 3
§ 5 8, 7 K
5 3 BN B
0 K

4 9 A& ¢

2l B o

>

A;’ :’é ~

AN F

iy

7 I

»n ¥ ¥

v
iy A

N E oL

A *ﬁ 0o BB [ E v o

bR, L E‘E«'7m

<

%

2 w U %L 73 A

Pseudocalanus minutus

T’:‘o_vi ~ , £

/ wnl (metasome
5 K3 o5 2 B
200 ~ oo M ) Vi

1’%, = v T A £

(Fig. 23)
?

3

i L



size class
-5
St. 6
St.l2
St.26
St.29

“crustacean egg
crustacean nauplii
copepodid

Fig.2?7 . Gut contents of walleye pollock
larvae collected at 4 stations during
"March 5-7 in 1980.
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Width of food organisms (pn)
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Table 3. Individual numbers of copepod nauplii per square meter
~ in February 1-2 and March 15-16 in 1982.

Species \ Month February : March

St. 1 St. 2 St. 6 St. 3 St.12' St.16 St.17 St.30

Pseudocalanus minutus and Metridia lucens

Stage I . 0 0 o} o} 155.5 -195.1 0, 191.4
Stage II 0 0 1.0 120.2 517.3 1072.8 0.9 574.3
Stage III 53.2 . 25.6 9.6 1201.9 2121.1 1950.5 0.9 1866.6
Pseydocaianus ninutus R .
Stage IV 124.0 ' 15.3 3.1 465.6 465.6 438.9 0.9 6574.4
Stage V. 48.7 14.1 1.6 200.3 620.8 341.3 3.5 526.5
Stage VI 4.4 0 0 0 0 ) 1.8 0
Metridia lucens ' }
Stage IV - ‘ 35.4 11.6 4.8 560.9 258.7 97.5 o} 239.3
Stage V 44,3 5.1 1.6 200.3 51.7 0 o} 47.9
Calanus spp. o] o . 0 0 '103.5° 48.8 28.2 143.6
Oithona spp. ©119.6  37.1 10.2 1282.1 672.5 341.3 11.4 430.7

Other nauplii 13.3 2.6 0 0 200.9 390.1 0.9 47.9

Total 449.2 116.3 31.9 4006.4 5173.3 4876.2 48.4 4642.4
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Table 4 . Individual numbers of copepod nauplii per cubic meter collected at St. 3

on 19 March 1983.

Species ™\ Month 10m  20m  30m-  40m 50 m 60 m 70 m 80 m
Pseudocalanus minutus and Metridia lucens
Stage I 34%7.7  3713.4 3084.0 2842.9 3664.3 1645.2 1097.4 822.8
Stage 11 . 4226.0 3427 .7 2846.8 3127.1 3664.3 1451.6 404.3 1116.7
Stage. 111 ' 11525.5 6569.8 5456.4 '2558.6_ 2850.0 1064.5 288.8 176.3
Pscudocalanus minutus
Stage IV 4994.9 3142.1 2609.6 568.6 - 407.1 96.8 57.8 Ob
Stage V 2689.3 1142.6 948.9 568.6 0] 193.6 0 58.8
Stage VI 0 0 0 0 0 96.8 0 0
Metridia lucens )
Stage IV : 1152.6 285.6. - 237.2 568.6 407 .1 871.0 173.3 58.8
Stage V 384.2 >285.6 237.2 284.3 814.3 193.6 57.8 58.8
Stage VI ’ 0O 0O 0] 0 0] 0 o} 0
Calanus spp. 384.2 856.9 711.7 199.0 407.1 193.6 173.3 58.8
Oithona spp. ’ 8836.2 9426.2 7828.7 17057.1 7735.7 3193.6 1097.4 999.1
. Other nauplii 0] 0 0] 284 ,3* 0 0 0 0
Total 37650 28850 22300 29850 19950 9000 3350 3350

*Eucalanus bungii bungii

€S
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Fig. 28 . 1Individual number of copepods nauplii per cubic
meter collected at St. 3 on 19 March 1983.
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Table 5. Species composition of copepods during February
1-2 in 1982.

Individual numbers per square meter
Species. St. 1 St. 2¢ St. 6

Calanus cristatus

C. plumchrus 125.8 578.5 2515
C. pacificus 226.4 ' ‘ 119.5 37.5
C. tenuicornis 163.5 150.9 301.8
Calanus spp. 1056.3 1200.9 .1773.1
Eucalanus bungii bungii

Paracalanus parvus 1779.4 314.4 150.9
Pseudocalanus minutus 6803.2 1446.1 4891.8
Scolecithricella spp. 213.8 ' 62.9 628.8
Centropages abdominalis 276.7 : 37.7 - 100;6
Metridia spp. _ 3776.0 1339.3 2565.3
Candacia spp. - 12.6 o 0
Acartia clausi 176.1 -144.6 " 415.0
A. tumida

Acartia longicornis

Tortanus discaudatus

" Oithona spp. 2024.6 - 4269.3 3973.8
Oncaea spp. . . 25.2 31.4 - 12.6
Corycaes spp. 75.5 : 50.3 ' 62.9

‘others

total | 16435.8 9745.8 15165.7
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Table 6. Species composition of copepods during March 15-16
in 1982.

~Individual numbers per square meter

Species © St. 3 St.12' St.16  St.17  St.30
Calanus cristatus 0 0 150.9 SO.é 194.9
C. plumchrus . 2125.2 855.1 830.0 1509.0  1649.3
C. pacificus 0  182.3  603.6 1861.1 2515.0
C. tenuicornis 50.3 18.9  125.8 ° 100.6  150.9
Calanus spp. 1471.3 3062.0 1207.2 3018.0 3420.5
Eucalanus bungii bungii 339.5 0.3 0 0 0
Paracalanus parvus 25.2 37.7 25,2 100.6 o]
Pseudocalanus minutus 10990.7. 47961.8 29400.8 51155.9 58286.1
Scolecithricella spp. 100.6 _ 31.5 75.5 100.6 301.8
Centropages abdominalis 0 3131.2 1483.9 2640.8 1307.8
Metridia spp. 691.6 1187.8 4250.4 8802.6 8844.3

. Candacia spp. ) ‘ .
Acartia clausi  '100.6 1785.7 1156.9 ' 2716.2 1307.8
A. tumida .
Acartia Iongicornis_
Tortanus discaudatus A o . 2s.2 0.3 100.6 50.3
Oithona spp. = 6124.1 7073.6 2791.7 4929.5 10016.2
.Oncaea spp. - 0 . o] o] 25.2 0
Corycaes spp. - 0 25.2 50.3 25.2 100.6
ofhers . )

- total o 22019.0 65428.3 42202.0 77136.0 87787.5
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6320,7 - 53315.9 20267.1 20793.2 21901.6

Table 7. Species composition of copepods collected at 3 stations during March 15-16 in 1982.
1 D] N € T (N/100 n?® )
Station 3 Station 17 ' Station 30
10 m 20 m 30 40 n 50 n 80 m 10 n 20 m 30 n 40 n 60 n 80 m 10 m 20 w 30 n 40 & 60 n 80 o
Calanus cristatus 0 0 0 b 0 0 0 0 0 0 0 0 ) 0 28.1 4.0 260.6 19 .4
C. plumchrus 28.1 17.5 2294.0 5079.0  673.5  305.2 " 112,2  112.2  238.5 1711,7  505.1  842.0 0 392.9  4602.0 2918.,3  449,0 28.1
C. pacificus 0 14,0 - 14,0 0 21,07 o 8.2 196.4  392.9  542.7  687.5 2216.8  226.5  224.5 1431.1 1066.3 1038.3 1038.3
C. tenuicornis 0 0 42,1 0 105.2 42,1 .196.4  203.4  238.5 98,2 126.3  449.0 0 56.1 84.2 42.1 3929  589.3
Calanus larvae 1375.0  371.8  2714.9 '687.5  603.3  175.4  701.5  427.9  650.4 1808.9 1038.3  701.5  392.9  645.4 3535.7 1711.7  898.0  617.3
Eucalanus bungii bungii 0 0 399.9  645.4 42.1 7.0 0 0 0 70.2 0 0 0 0 0 0 0 0
Paracalanus parvus 28,1 10,5 21.0 0 21,0 7.0 0 7.0 28.1 0o 42.1  196.4 0 0 140.3 0 0 T
Pseudocalanus minutus 16219.3 4630.1  5563.1 1234.7 1115.4  2437.8 46132.3 14388.3 16598.1 14956.5 24076.3 23487.1 114601.1 37489.5 27808.4 11827.7 21101.3 186828.9
Eucaeta spp. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 28.1
Scolecithricella spp. 0 3.5 21.0 84,2 161.4 119.3 0 0 0. 56.1 1" .3 364.8 0 0 28.1 0 140.3 533.2
Centropages abdominalis 0 7.0 7.0 0 7.0 3.5 29183 2651.8  701.5  168.4  519.1  449.0 2132,6 3199.0 1178.6  112.2  140.3  140.3
Metridia spp. 0 17.5 7.0 1.0 1606.5  1708.2 3.5 0 14.0 0 3142.8 18464.1  280.6 56.1  140.3  168.4 8755.0 21438.6
Candacia spp. )

Acartia clausi 280.6 24.6 35.1 0 0 0 333.2  126).7  266.6  98.2  308.7° 420,89 1403.0 1571.4 1375.0  322.7 0 0
Tortanus discaudatus 0 3.5 0 0 0 0 56,1  105.2 28.1 14,0 42,1 140.3 56.1  168.4 56.1 0 28.1 28.1
Oithona spp. ‘ 1599.5  217,5° 1276.8  491.9 1985.3 1504.8  392.9  912,0 1613.5 2357.1 1304.8  982.1  392.9  336.7 2441.3 1192.6 3928.5 13637.6
Oncaea spp. 0 0 0 0 7.0 7.0 0 0 0 0 28.1 28.1 0 0 0 0 0 28.1
Corycaeus Spp. 0 0 14.0 14.0 0 3.5 28,1 21.0 14.0 14.0 42.1 56.1 0 0 28.1 0 56.1 28,1
total 19530.5 5327.6 12410.0 8249.9  6348.8 32003.6 48040.'{. 119483,7 44139.9 42877.2 19376.1 37180.8 57861.8

09
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8. Species composition of copepods collected at St 3

on 19 March .1983.

Species

. Individual numbers per 100 cubic meter

total

10 = 20 a 30 . W0 &0 = 80 =
Calanus cristatus 0 0 0 0 0 %6.1
C. plumchrus 392.9 785.7 280.6  S05.1  8362.2 785.7
C. pacificus 0 112.2 0 0 '561.2 280.6
C. tenuicornis 0 224.5 112.2 56.1 0 729.6
Calanus spp. 2020.4  2020.4  1795.9  2301.0  2525.5 617.3
Eucalanus bungii bungii 56.1 336.7 226.5 673.5  4882.2  1122.4
Paracalanus parvus | 0 T 0 . S6.1 0 280.6
Pseudocalanus minutus 78683.0 190927.0 111121.5 108203.2  17397.8  79581.0
Scolecithricella spp. 0 0 0 6.0 0 56.1
Centropages abdominalis 56.1 112.2 56.1 .0 0 e
Metridia spp. 0 0 0 56.1*  1739.8  13581.5
Candacia spp.

~Acartia clausi 112.2 . 12.2 280.6 0 0 1684
A. tumida
Acartia longicornis 1066.3  1234.7  1346.9 449.0 112.2 505.1
Tortanus discaudatus 0 ~o12.2 168.4 112.2 0 0
Oithona spp. ' - 673.5 22449 280.6 617.3 505.1 2750.0
Oncaea spp. 0 0 0 0 0 56.1

- Corycaes spp.

others ©336.7 224.5 112.2 280.6 56.1 56.1

83397.3  198447.4 115779.7 113366.4  36162.5  100626.7

* larvae
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Species_compdsition of copepods collected
at St. 29 on 27 April 1982.

Individual numbers per 100 cubic meter

Species - -
10 m 20 m 30 m 40 m 50 m 70 m

Calanus cristatus 0 0 0 112.2 36.1 0
C. plumchrus 463.0 898.0 5163.2 5724.4 1852.0 2750.0
C. pacjficus 1375.0 1178.86 785.7 4209.2 3311.2 3086.7
C. tenuicornis 0 224.5 0 ’ 0 0 0
Calanus sSpp. 1487.2 A1739.8 2244 .9 2581.5 49%4.9 2837.7
Eucalanus bungii bungii 0 0 0 112.2 224.5 0
Paracalanus parvus 42.1 0 0 ¢ 0 0
Pseudocalanus minutus 43213.9 66616.8 80703.4 24693.7 35244.6 110335.8
Scolecithricella spp. o] 0 0 0 o 280.6
Centropages abdominalis 1445.1 1571.4 392.9 1908.2 168.4  1122.4
Metridia spp. 7C.2 449.0 2806.1 5219.3 3828.5 2076.5
Candacia spp.
Acartia clausi 5ig.1 722.6 392.9 1739.8 1010.2 2525.5
A. tumida 617.3  336.7  224.5 1459.2  4040.8  1234.7
Acartia longicornis 126.3  336.7  224.5 56.1 56.1  112.2
Tortanus discaudatus 406.9 336.7 168.4  392.9 112.2  1010.2
Oithona spp. a2.1 0 505.1 280.5  224.5 1964.3
Oncaea spp.
Corycaes spp.

'tOtaJ 74955.,8 93611.8 48439.4 55224.0 122136.56

'49808.2
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‘Table 10 . Species composition of copepods collected
at St. 30 on 7 June 1982.

Individual numbers per 100 cubic meter

Species 10 m 20 m 30 m 40 m 60 m 80 m
Calanus  cristatus 0 0 o 0 336.7
C. plumchrus 0.9 49.1 115.8 2006.4  9091.0
C. pacificus 1.8 o} 0 14.0  3030.5
C. tenuicornis
Calanus spp. 0 0.2 3.5 0 0 392.9
Eucalanus bungii bungii 5.3 101.7  648.9 136.8  799.7 392.9
Paracalanus parvus
Pseudocalanus minutus 381.6 46.5 1476.7 214.0 23908.0 24918.2
Scolecithricella spp. 1.8 0 56.1 0 112.2 0

"‘ Centropages abdominalis 31.6 16.7 73.7 7.0  14.0 0
Metridia spp. 3.5 3.5 .94.7 3.5 1375.0 ' 25647.8
Candacia spp. 0 0 0 0 0 0
Acartia clausi 0.9 4.4 7.0 0 28.1 0
A.. tumida 0 o] 0 0 0 56.1
Acartia longicornis 54.4 8.8  256.1 7.0 84.2 56.1
Tortanus discaudatus 0.9 0.9 7.0 0 28.1 6.1
Oithona spp. 0 13.2 445.5 17.5 280.6 o]
Oncaea spp. 0 0 0 0 0 0
Corycaes spp. 0 0 Q .0 14.0 0

Total 1180.0 199.3 3118.3 501.6 28664.3 63279.2
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Table |1 . Species cbmpésition of copepods collected-
at St. 30 on 20 July 1982. |
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Individual numbers per 100 cubic meter

Species 0 m 20 30 m A0m 60 m & n
Calanus cristatus 0 0 28.1 196.4 0 280.6
C. plumchrus 0 7.0 1080.4 2946.4 589.3 2581.5
C. pacificus 14.0 161.4 154.3  1487.2 2609.7 5724.4
C. tenuicornis 854.1 435.0 168.4 280.6 112.2 56.1
Calanus spp. 70.2 14.0 28.1 84.2 28.1 56.1
Eucalanus bungii bungii 42.1 21.1 392.9 5163.2 4770.4 6959.1
Paracalanus pérvus- 126.3 14.0 0 252.6 0 0
Pseudocalanus minutus- 15335.3 . 6187.5 771.7 14002.4  6313.7 3928.5
Scolecithricella spp. 14.0 7.0 0 84.2 0 0
Centropages abdominalis 42.1 49.1 14.0 28.1 0 0
Metridia spp. 238.5 35.1 28.1 477.0  3676.0 2525.5
Candacia spp. 0 0 0 0 28.1

"Acartia clausi 98.2 378.8 14.0 252.6 84.2

A. tumida

Acartia longicornis 28.1 84.2 42.1  757.7 0

Tortanus discaudatus 0 7.0 0 56.1 e 0
Oithona spp. 84.2. 175.4 14.0 392.9 308.7 280.8
Oncaea spp. 14.0 0 o 0 0 0
Corycaes spp. 84.2 28.1 0 0 0

others

total 17145..3 l7604.7 2'736..1 . 26461.5 }.8520.4 22392.5
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Fig.:30 . Seasonal depth profile of individual numbers

of Pseudocalanus minutus per-cubic meter collected at

St. 30 (at St. 22 on 27 April) from March to July
in 1982. o o
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Fig. 31 . Seasonal depth profile of individual numbers
of Calanus plumchrus per cubic meter collecfed at |
St. 30 (at St. 29 on 27 April) from March to Jﬁly
in 1982. |
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'Fig. 32 . Seasonal depth profile of individual numbers
of Eucalanus bungii bungii pér cubic meter collected at
St. 30 (at St. 29 on 27 April) from March to July

in 1982.
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Table 12. Days for 50 % hatching after fertilization of
walleye pollock eggs.

Percentage of

Temperature Days hatching rate (Normal hatching rate)
—1;0* 57.0 0 - 11.7 (0 - 11.7)
T -10Cw* 46.0 6.7 - 36.7 (0 - 31.0)
0°c* 42.0 98.4 S
0°C*= 31.8 | 97.0 -
2°Cx* 26.0 86.0 -
4°Cw#x 19.1 97.0 S
7°C** 12.4 90.0 ' '
10°C** 10.0 100 { 100 )
13°C*~ /8.0 66.7 ( 50.0 )

* : Funka Bay sample

** : Ainuma sample
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Table 13 . Hours after fertilization required for

walleye pollock egg reaching to morula stage.
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Water temperazure (°C) Hours
-1 ‘ 32.0
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Table 14 .

Hatching rates in percentage of Wai;eye pollock éggs~subjected té

a thermal change‘at 4 developmental stagés, Figures in parentheses show the
percentages of normal hatching. R

Developmental stage

Thermal -change from 4°C.to =1°C

Thermal change from 4°C to 0°C

“direct*. rapid*¥ Slow***. direct* rapid**. _ sSlow***
2 cell stage 6.7( 0 ) 36.7(31.0) 14.8( O ) 73.4 80.0° $96.7
morﬁla st;ge -,86.7(45.2) 75;9(55.5) 86.7(68.6). 86.7 . 82.8 90,0
first gastrula stage 96.3(96;3)’.96.7(52;7) .100 (96.6) - - -
closure of blastoéore - . 100 (77-8)  100A(8°-0) 93.3 - 93.3 93.3
* ASpééiméa was fraﬁsfered from 4°C ﬁeaker to‘—l°C (0°C) beaker directly.'
L Thermal change was

*x* . Thermal change was -0.1°C/10 min.’

-0.7~-1.3°C /10 min.
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Fig. 37. Distributions of water temperature and salinity
on the surface during March 7-15 in 1977.
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Fig. 44 . 1Individual numbers of walleye pollock larvae

pPer square meter during March 5-7 in 1980.
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