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Ecological Studies on the Juvenile Sockeye Salmon, Oncorhynchus
nerka (Walbaum), in Bristol Bay, with Special Reference
to its Distribution and Population

Haruo Ogr**

Abstract

For the purpose of clarifying the distribution and population of juvenile
sockeye salmon in relation to the ocezanographic condition in Bristol Bay, explor-
atory fishing operations were carried out to obtain samples in the summer season
of 1969 and 1970. Gill nets and a purse seine were used for sampling. Fork
length, body weight and age were determined for each individual at each sampling
station. A single fish population is defined as a unit of fish of the same year class
and age group that were sampled at a single fishing station.

1. Juvenile sockeye salmon distributed in the inner part of Bristol Bay were
notably influenced by the discharges of rivers into the coastal waters along the
northern part of the Alaska Peninsula to the vicinity of the Unimak Island. The
range of the sea temperature was 6 to 10°C, and that of salinity was 31.6 to 31.9
%. From late July through early August, juvenile sockeye were abundant off
the Port Moller.

2. Predominant age groups were 2.0 year old fish (669,) and 1.0 year old
fish (349,) through both years. The 3.0 year old fish were very rare. The 2.0
year old fish inhabited more western and more offshore area than the 1.0 year old
fish. In outer Bristol Bay the sample catches consisted of the single age group
2.0. In inner Bristol Bay the sample catches were 1.0 age group. Both 2.0 year
fish and 1.0 year fish were taken off Port Moller.

3. The mean fork length and mean body weight at each sampling station
ranged from 89-149 mm, 5.4-33 g respectively for 1.0 year old fish, and 109-184
mm, 8-71 g respectively for 2.0 year old fish. The mean fork length and mean
body weight generally increased from the eastern to western part of Bristol Bay
and from the near shore to offshore area along the Alaska Peninsula.

4. The means of the regression coefficient in the relationship between log
fork length and log body weight were 2.42 (range 1.22-3.04) for 1.0 year old fish,
and 2.73 (range 1.64-3.40) for 2.0 year old fish. The 2.0 year old fish had a high-
er regression coefficient than the 1.0 year old fish. The value of the regression
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Wk 345 66 5 (Contribution No. 66, from the Research Institute of North Pacific Fisheries,
Faculty of Fisheries, Hokkaido University)
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coefficient was higher in the fish populations in the offshore area than in those in
the near shore area.

5. The sequence of the seaward migration to the Bering Sea of a single river
stock of juvenile sockeye salmon is assumed to be the following; the comparative-
ly large sized 2.0 year old fishes proceed firstly, followed by the bulk of the 2.0
year old fishes and large sized 1.0 year old fishes and the bulk of the 1.0 year old
fishes.
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Fig. 1. Locations of salmon gill net set and purse seine set worked by the three research
vessels in late June to early August in 1969 and 1970. 6921-6927: T'S Oshoro Maru,
1969, 7014-7018: T'S Oshoro Maru, 1970, €C9-C44: RV Commander, 1969, 026-040:
RV Oregon, 1970.

Table 1. Date, location, catch and number of samples of juvenile sockeye salmon
sampled by the RV Commander and the T'S Oshoro Maru in Bristol Bay,

1969.
Fishing Date at Position of net set | N, o cateh No. of
location net hauled | .. g0 ‘ longitude | Per one haul | sampels
RV Commander
Co June 24 56°20’ N | 161°00'W 550 93
C14 27 56 48 159 09 402 98
C30 30 58 15 158 14 308 104
C44 July 3 56 30 160 59 2089 99
TS Oshoro Maru
6921 July 22 55°16' N | 164°25'W 0 0
6922 23 55 35 164 25 0 0
6923 24 55 55 162 35 1 1
6924 25 56 13 162 35 16 16
6925 27 58 00 161 31 1 1
6926 29 56 48 160 53 8 T
6927 30 56 26 160 50 17 14
5 1,150m (23 K) OEBECHB\BIND C LT 5, FRELEEER ORRE, &E 10 B

kT A~REINT (K)o
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Table 2. Date, location, catch and number of samples of juvenile sockeye
salmon sampled by the RV Oregon and the T'S Oshoro Maru in Bristol

Bay, 1970.
Fishing Date at Position of net set | N, of catch No. of
location net hauled | .90 Longitude | PeT one haul | samples
RV Oregon
026 June 21 | 56°19'N | 161°00'W —* 41
030 22 | 6615 161 00 — 64
032 23 | 56 09 161 00 - 50
036 25 56 09 161 00 - 50
037 August 9 | 56 26 161 00 - 81
038 9 | 5626 161 00 0 0
039 10 56 21 161 01 - 46
040 10 56 23 161 00 4 3
T8 Oshoro Maru
7014 August 6 | 55°21'N | 164°00'W 0 0
7015 7 55 40 162 56 0 0
7016 8 | 5611 161 41 10 9
7017 9 56 28 161 00 38 30
7018 10 56 34 160 53 10 8

* No information available.

Table 3. Mesh size and amount of salmon gill net set for obtaining juvenile
sockeye salmon in Bristol Bay by the TS Oshoro Maru in July 1969
and August 1970.

Fishing Mesh size (mm) Total number
location 21 24 27 30 42 of tan
6921 - — — 5 4 9
6922 — - - 5 4 9
6923 - — — ] 4 9
6924 - — - 5 4 9
6925 o — — 5 4 9
6926 — — — b 4 9
6927 - — — b 4 9
7015 3 b 5 b 5 23
7016 3 5 5 0 0 13
7017 2 5 5 5 5 22
7018 2 5 5 5 5 22

AR F~BROA VI EOFERL I MEMEIZEX 387m, % 18m, AMIBOME IR 30mm
Thy, BEHTHBBEINS & 1.19x10°m2 OXKE2HEIrC Lt 3, HBEIAH» S BES

TOEMOAIRL N, BERITobhsh o1,

REFAES L UBEROE

R =P GAESEIT 1969 4Ei 433 fA{K, 1970 4Eik 382 {EifE, AE 815 METH -7 (#1,2),
FEECOVTRXERE CITAXTIR “hE” %1 3), AEOUNERVELSEER T, T

B, MHEORINIITELIZ 51,
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Table 4. Data of operations of salmon gill net set in Bristol Bay by the
TS Oshoro Maru in July 1969 and August 1970.

1]3;108;11:1;(1)%1 Time of net set Time of net hauled Tl];faﬁé‘dnet
1969
6921 July 21 1831 July 22 0646 12hr. | 15min,
6922 22 1817 23 0643 12 26
6923 24 1904 25 0625 11 21
6924 25 1221 25 1914 6 53
6925 26 2015 27 0617 10 02
6926 29 1202 29 1902 1 00
6927 29 2058 30 0647 9 49
1970
7015 August T 0609 August i 1621 10 12
7016 8 1047 8 1815 7 28
7017 9 1033 9 1904 8 31
7018 9 1910 10 0644 11 34

Fig. 2. Photograph of a scale of juvenile sockeye salmon in age 2.0, showing the scale
characters.
Ea: Exposed area, Ca: Concealed area: F: Focus, Llz: Lacustrine life zone, L-I: First
lacustrine life zone, L-II: Second lacustrine life zone, Mlz: Marine life zone, Rz: Rest-

ing zone or winter band.
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3. Relationship between fork length
and body weight of juvenile sockeye
salmon caught with the two kinds
of gill net by the 7'S Oshoro Maru
in Bristol Bay, 1969.

Open circle (O) and closed circle (@)
denote the juvenile sockeye salmon
that was caught by the 30 and 42
mm mesh sizes respectively.

Fig. 4. Relationship between fork length

and body weight of juvenile sockeye
salmon caught with the four kinds
of gill net by the 7T'S Oshoro Maru
in Bristol Bay, 1970.

Oblique cross (x), open circle (O),
closed circle (@) and open square ()
denote the juvenile sockeyes that
were caught by 24, 27, 30 and 42 mm

mesh sizes respectively.
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1969 £ 6 A TADa <X —~BORRER2A 3L, ZEF + 28 ([C30]) T3 1.0 FANK 2 2H)|
2500 RL, SHBIOX hud s M ([Cl4]) Tid 2.0 FMAH 73% » D1, 3
H— b E T~ (TCI)) B TiE, 2.0 D 99% IEL Tt CDT EIRT Y R FEHEED
LA SO, 2.0 EAN L0 EAL H BRHCBEIT S L L B2RBL T3,

1969 EDFMBIT & 2 BABII D ERZERREHTH 20, av ¥ —BHEOL Y A%D8A
DR TIT, #— bE5—1ORAEFD (16927]) T L0 FERH ML, WS ([6926]) Tid HES

Table 5. Age composition of the juvenile sockeye salmon sampled at
each fishing location in Bristol Bay, 1969.

Age. 1.0 Age 2.0 Age 3.0
Vishing No. of No. of No. of
location | %0 © (%) o (%) o (%)
Co 1 ( 1.1) 92 (98.9) 0 (o)
cu 25 ( 25.5) 2 (13.5) 1 ( 1.0
C30 103 ( 99.0) 1 ( 1.0 0 (o)
C44 1 ( 1.0 98 ( 99.0) 0 (0)
6923 1 (100.0) 0 (o) 0 {0)
6924 0 (o) 16 (100.0) 0 (o)
6925 0 (0) 1 (100.0) 0 (0)
6926 3 ( 42.9) 4 (57.1) 0 (0)
6927 u (100.0) 0 (o) 0 (o)
Total 148 ( 34.2) 984 ( 65.6) 1 ( 0.2

Table 6. Age composition of the juvenile sockeye salmon sampled at
each fishing location in Bristol Bay, 1970. :

Age 1.0 Age 2.0 Age 3.0
ahing No. of No. of No. of
location f(i)s.ho (©%) f(i)s.ho %) é)s.ho %)
02 0 (o) 39 ( 95.1) 2 ( 49
030 1 ( 1.6) 63 (98.4) 0 (o)
032 3 ( 6.0) 47 ( 94.0) 0 (o)
036 3 ( 6.0) 47 ( 94.0) 0 (0)
037 39 ( 48.2) 41 ( 50.6) 1 ( 1.9
039 26 ( 56.5) 20 ( 43.5) 0 (o)
040 0 (o) 3 (100.0) 0 (o)
7016 9 (100.0) 0 (0) 0 (o)
7017 26 ( 86.7) 4 (13.3) 0 (o)
7018 6 ( 75.0) p) ( 25.0) 0 (o)
Total 113 ( 29.6) 266 ( 69.6) 3 ( 0.8)
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Fig. 5. Percentage distribution of fork length of age 1.0, 2.0 and 3.0 juvenile sockeye

salmon in each sampling location worked by the RV Commander and T'S Oshoro Maru
in Brlstol Bay, 1969.

i: Age 1.0, [1: Age 2.0, mmm: Age 3.0
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Fig. 6. Percentage distribution of body weight of age 1.0, 2.0 and 3.0 juvenile sockeye
salmon in each sampling location worked by the RV Commander and TS Oshoro Maru
in Bristol Bay, 1969.
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BELXOWERTR-THH, COBRIIFEOTEONIIBRTIREL, LB T Y X Malh oot
FEEMEDRRT 31200, AERSAEULT 3 %Rl T 3,

1969 £D 7 Y 2 FAIEHEED [C30] ®, #— k%5 —HD [Cadl T3, hERNEED izt
RHIERTH 2, X bud s 7 (IC14]) RF#— b5 —DRRED ([C]) TIIWERI S -
BREEBIDNMG & AT LEMNTE, 205 DHEFREY 3 AROERCEEOTME I % FBL T
5 [}

OTE T DV THE BAEY DO HRE HEET IS o208 BEL S HhE~EH 3 i
PUERROEED SRS 3 T Epsmnic, BT C OB, 1970 £0 ¥~ 1 5 ~HD
[032~39] THEETH 170

BREROESHOLHEER I THEEE F 7~10 TR T, 1.0 FAOTHEE, hEIXE 4 80
~130mm, 5~15g Th b, 2.0 £HA T 100~150mm, 9~34g DEEATH - 17,

VE, BREDL (N25) HESMCRRERFBEDOEEDZOHIFRTES (FoTH B &
(F11~14), ELOBREZNFNORESBTHRIENA SN, UL, HBEREL 1Rk
CEETRABIZROLVHNS 577, Tzbb, 1970 £D 1.0 £4T £~ b e 5~ [037]
ZHg 5 [7017] & [7018] DT, 72 [039), [7016], [7018] @ EITIZEREI BHE T o100
Ll 2.0 FERUCDWVTH B &, [026] & TO30] DT ERT b o T2 Lo T T OFE ST
HEEVRAD NI

— 93 —



b K Kk B g # 24(1). 1973.

[
S o
r
E

PERCENT (%)
39 3

g

8 o

f
101 7017 | N=30
I Jond

ol — L g ~
100 ' 2o ho ' o '

FORK LENGTH (mm)

Fig. 7. Percentage distribution of fork length of age 1.0, 2.0 and 3.0 juvenile sockeye

salmon in each sampling location worked by the RV Oregon and T'S Oshoro Maru in
Bristol Bay, 1970.
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Fig. 8. Percentage distribution of body weight of age 1.0, 2.0 and 3.0 juvenile sockeye

salmon in each sampling location worked by the RV Oregon and T'S Oshoro Mary in
Bristol Bay, 1970.

Table 7. Mean fork length (FL: ram) and body weight (BW:
) of age 1.0 juvenile sockeye salmon at each fishing location
in Bristol Bay, 1969.

|y [ o
C14 % B fyees f,f;’
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Table 8. Mean fork length (FL: mm) and body weight (BW:
g) of age 2.0 juvenile sockeye salmon ot each fishing
location in Bristol Bay, 1969.
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co 92 EIV‘V lﬁi (1%1 ?: ggg
cu | m B et 1
cat o8 T s 5ams
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Table 9. Mean fork ength (FL: mm) and body weight (BW :
g) of age 1.0 juvenile sockeye salmon at each fishing
location in Bristol Bay, 1970.

032 3 o ErEon e
036 3 BW oot L1t
037 3 B %664 6 308
039 26 W FoR it
7016 9 g%v lgi: ;gi 5. ot5
7017 26 g%v 1;;: gﬁ: ;: 2912
1008 6 B it 20ty

1969 ££0 1,0 ROV Tit, HBERNEIHERC 2V TR (B 9), BEZDBRER 7-
12 (& 15), Tbb, Xtuds 7 ([Cl4) & s ¥ F » 2 ([C301) OEIE, ®— +E5
(169271) £ 2 v ¥ + 28 ([C30]) & DRiI3, ERRKBTHEEZENBD NI, Xbud /7
e A~ +EI—-IFOMITIZ, BERHTERSENED SN, KEidT 2EEOMMEIZR
UThotre
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Table 10. Mean fork length (FL: mm) and body weight (BW :
g) of age 2.0 juvenile sockeye salmon at each fishing
location in Bristol Bay, 1970.

02 30 BW 5304 5,100
030 63 W a8t 5 00
032 41 W ETETipos
036 47 BW o o T 100
07 u B ok 15t 6. re
039 20 B 0.0t 5752
040 3 grxiv . 0o 3505
7017 4 %{;‘V 1;3: ggi > e
7018 2 g%v ey ‘éﬁﬁﬁi“éﬁ

Table 11. Test of difference of mean fork length and body weight of
age 1.0 juvenile sockeye salmon groups among the three fishing
locations in Bristol Bay, 1969.

Fishing F-test t-test 959, confidence
location F, F, ts  t.os interval
_ 95, 53-100. 31
cu-c30 | F¥ 1.776>1.63 87.81- 89,51
BW 1.444<1.63 5.998>1. 98 —
FL 1.147<32,18 17. 924>>2, 03 -
C14-6927 6.01- 6.85
BW 7.050>2.18 bl 22. 04~ 25.17
_ 87.81- 89,51
FL 2.038>1.85 129, 85-137. 01
C30-6927 5.23- 5.57
BW 10.178>1.85 - 99. 04~ 25.17

1969 4ED 2. 0 EATIZ (K 10), [EVRFEEE i« HEED A 5 hizdid [C9)-[Cl4), [CII-T6924],
[C14]-7C44), [C141-[6924] % iz [C44]-T6924] Th -1z, [COI-TCA4] BV TIE, EIRFREKM
TREGEII I - IPBEZHTEERENAL NI (] 16), 161°W R Ed [CI1-TC4] T,
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Table 12. Test of difference of mean fork length and body weight of
age 2.0 juventle sockeye salmon groups among the four fishing
locations in Bristol Bay, 1969.

Fishing F-test I-test 959, confidence
location F, Fo ty Fos interval
L _ 110. 44—112.77
C9-Cl4 ¥ 1.438>1.42 107. 25—110. 47
BW 1.189>1. 42 10. 307>1. 96 —
FL 1. 328<1. 39 15.680>1, 96 —
C9-C44 10,76— 11.43
BW)  L8aa>1.30 - 16.98— 17.86
FL 1.187<1.75 46.960>>1, 98 -
C9-6924 10.76— 11.43
mseews | - | mER
Cl4-Cad N 05 N 85
FL 1.250<2.15 40.451>1.99 -
C14-6924
_ 8.06— 8.85
BW| 17.305>179 67, 08— T4 67
FL 1.575<<1.79 44.307>1.98 —
C44-6924
_ 16.97— 17.86
BW| 10.355>1.79 67 08— T4 67

AL —EDEE - BEOHMEEZFL THI2OIRL, [Cl4] OBMRSZH LKL THEL, [H
BN K& 510,

1970 £0D 1,0 £AIC DOV TOEMBRNIL 4 FEACOVTERD (K 11), FEEORERfT-12 (#
17). ZODFER, BRRFEEMCEESZRED Shish o1, #-T, EBEE, SEORENS
bbb Lo, ThbDRABIIIEAEEVVEERRL TS, [7017) ifbOEMRTHL TEL L
BB RIS, MOBABRMREOEBTEBRETLII TV, [T017IBHD3 REEL RS
DI, Bo K PEBREVEEL Db LR,

1970 £0 2.0 FRADEHRE - FEEFRE 6 BEAMKOVTERD Iz (H12), HFEEORER 1357
EREICRNTITo 12 (K 18), [036]-T0O37], [036]1-T039] 12 BEEIT5 T THLLHETH 5,
H— b EF—#D [030]-T032], [032]-T037), [032]-[039] K7 [037]-[039] D 4 FE AT
EURRERICEBZRBD NG o 10, BEEHIOTHOMIC b EEThH -2 LOLEBEY
EERFMEENRSTVTH 6 A Ta»S 8 A LGkl T, a3 AMOALEDREHIZ 5L <,
BEFEIOABIRRE STV EERTIDOEELLN S,

EHTNA D LU T, [032] &TO36] OF—#ATHBEHICIE, FEHENROBESABCR-
TWEHEBHET SN2, Fhic, R14 X b [026]-T030] iz Tid, FHEE, BEOHBICINT
BREENHLNLE o120, ERFEREC BT REEEX B ohiz, T2 [037]-[039] iT
WT, kR, FEKSOWTERER ERGEMTL FEEN A5hizb o1, UL, [026)-
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Table 13. Test of difference of mean fork length and body weight of
age 1.0 juvenile sockeye salmon groups among the five fishing
locations in Bristol Bay, 1970.

Fishing F-test t-test 959, confidence
location F, Fo to t.os interval
FL 1. 543<1. 80 3.546>2. 00 -
037-039 . - :
BW 1.050<1. 80 2. 714>2. 00 -
FL 1.181<3. 05 2.523>2. 01 —
037-7016 . . )
BW 1. 606<3. 05 2.406>2. 01 -
FL |  5.095>1.87 - e
037-7017 y '
24, 60— 28,72
FL 138> _ 137. 80—144. 35
037.7018 5.138>4.46 128, 99—138, 34
24.60— 28,72
FL 1.822<3.12 0.153<2. 04 -
039-7016 | By 1 g8s<3.12 0. 4429, 04 —
¥L ey _ 126.01—136. 15
0397017 7.754>1.96 140, 10—143, T4
19.62— 24.88
BW|  5.923>1.9% - 24,13— 26.29
¥L > _ 126. 01—136. 15
0397018 7.929>4.53 128 99—138, 34
19.62— 94,88
FL > _ 124, 63—138, 92
10167017 4.266>2.34 140, 10—143. 74
_ 17. 34— 25. 06
BW|  3.514>2.34 24.13— 26,29
FL 4.351<4. 82 0.460<2.16 —
7016-7018 17.34— 25.05
BW 6.186>>4.82 — 20. 47— 24.70
FL 1.023<4.53 4.052>2. 04 —
7017-7018 | By 1.760<4.53 2.252>3, 04 -

[O37J), [026]-1039, f030]-TO37] K¢ [030)-TO39] DT, EHHE, AEERFEREEEICH

WTHEENBED NI &, EREERY S A5 LG E, GEICENH-TH, [026] & Hif

REFED L, T039] 26 HEOARDERICHT 2EEOHMEN RAJDOHE AR50 6 LA,
LD iR, REI D WA BY IEEMMBOKES L L 2FTBRL T3,
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Table 14. Test of difference of mean fork length and body weight of age
2.0 juvenile sockeye salmon groups among the six fishing locations
in Bristol Bay, 1970.

Fishing F-test _ t-test 95%, confidence
location F, Fo o tos interval
FL 1.238<1.59 1.099<1.98 -
026-030 12.35—14. 36
BW|  1.832>1.59 - 12.25—13. 41
o FL 1.036<1. 65 3.672>1,99 —
026-032 | pw| 1 ore<i 61 2.720>1. 99 -
. 115.28—119, 90
FL 2.931>1, 66 109.25—111. 69
026-036 12.35— 14.36
BW|  7.117>1.65 - 9.20— 9,97
_ 115.28—119. 90
026.037 FL 2.783>1.71 148, 48—155. 96
- 12.35— 14.36
BW| 8.197>1L71 = 31.35— 36.95
_ 115.28—119. 90
025.030 FL 3.959>1.85 139, 28—162. 52
- 12.35— 14.36
BW| 7.913>1.8 - 26.70— 34.90
FL 1.195<1.56 5.537>1,98 -
030-032 12.25— 13.41
: BW|  1.978>1.56 - 14.27— 16.16
_ 114. 49—117.70
FL 2.366>1.62 109.25—111. 69
030-036 12.25— 13.41
BW|  3.884>162 — 9.29— 9,97
_ 114, 49—117.70
FL 3.446>1.59 148, 48—155, 96
030-037 12.95— 13.41
BW|  15.020>1.59 - 31.35— 36.95
FL 4.903>1.75 - ﬁ; ;3:};; ;g
030-039 12' 25— 13. 4
BW| 14.610>L75 - 26.70— 34,90
FL 2.829>1. 62 - o2
032-036 14' 97— 16. 16
BW!|  7.681>1.63 - 9.29— 9,97
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Table 14. (Continued)

Fighing F-test t-test 959, confidence
location F, Fus o fos interval
FL 9.883>1. 65 _ 121. 14:125. 24
032.037 148, 48—155. 96
14,.27— 16.16
BW|  7.595>1.65 - 31.35— 36.95
FL | 412>180 - 19,38 192,89
032-039 : .
BW|  7.388>1.80 - o h 0.
FL 88, 15>1. 65 — 109.25—111.69
036-037 148, 48—155. 96
9,.29— 9.97
BW 58.408>>1. 65 - 31.35— 36.95
FL | 11.603>1.80 - 139, 98152, 52
036-039 9' o 9' o
.29— 9,97
BW 56. 741>1. 80 - 26. 70— 34. 90
1001 100+
AgelO [969 Age20 1969 6924 \/
LogW=1639L0ogL -1.868 A
S04 501
40 404
6927.
20- LogWeL8B5LogL-2641 %] cas
'~ N 2 LogW=2.3968LogL-3.773
320_ / ;20-
pa ©
© ; ‘ c9
W 161 LogWe2.650LogL-4.428 jo{ eI 2429L0gl-3536 g
= c30 ;
> Va1l 2
o LogW-2042LogL-3.26!
O 4 8- -C 14
@ LogWe2.784LogL-4.749
it it

100 o 200
FORK LENGTH (mm)

Fig. 10. Relationships between log fork
length and log body weight in age 2.0

100 150
FORK LENGTH (mm)

Fig. 9. Relationships between log fork
length and log body weight in age 1.0

juvenile sockeye salmon for three fish-
ing locations in Bristol Bay, 1969.
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juvenile sockeye salmon for four fish-
ing locations in Bristol Bay, 1969.
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Table 15. Comparison of the regression coefficients and adjusted means between
log fork length and log body weight in age 1.0 juvenile sockeye salmon
groups among the three fishing locations in Bristol Bay, 1969.

Fishing Between regression Between adjusted
locations coefficients means
C14-C30 F=83.81% df=1, 123 —
C30-6927 F=46.23% df=1, 112 —
C14-6927 F= 0.62 df=1, 35 F=542.51*+ df=1, 36
** p<0.01

Table 16. Comparison of the regression coefficients and adjusted means befween
log fork length and log body weight in age 2.0 juvenile sockeye salmon
groups among the four fishing locations in Bristol Bay, 1969.

Fishing Between regression Between adjusted
locations coefficients means
C 9-C14 F=32.37+ df=1, 158 -
C 9-C44 F= 0.36 df=1, 184 F=5285.62+ df=1, 185
C 9-6924 F=28.52% df=1, 102 —
C14-C44 F=28.52+ df=1, 166 —
C14-6924 F=24.50% df=1, 84 —
C44-6924 F=23.85+% df=1, 110 —
*#* P<0.01
100~ s0o{ Age 2.0 1970
Age 1.0 1970 039
40 LogW=3.219L0ogL-5.4
037
50 LogW=3.198LogL-5.446 032
“ s =
304 ? i~
or7 - .
LogWel288LogLr1.217 - LogW=2.910L00
204 z
z 037 204
- | Logwe3.miLog-5398 w 026
b A = LogW-3.40ILogL -5.922
@i LogW=2.960LogL-4932 >
w o
E 706 S 03
. LogW=3.044L00L-5.138 @ LogW=2.196LogL-3.507
0’1
o 104
L L
| - [ T —
100 150 150 200
FORK LENGTH (mm) FORK LENGTH (mm)
Fig. 11. Relationships between log fork Fig. 12. Relationships between log fork

length and log body weight in age
1.0 juvenile sockeye salmon for four
fishing locations in Bristol Bay, 1970.
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length and log body weight in age
2.0 juvenile sockeye salmon for six
fishing locations in Bristol Bay, 1970.
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Table 17. Comparison of the regression coefficients and adjusted means between
log fork length and log body weight in age 1.0 juvenile sockeye salmon
groups among the three fishing locations in Bristol Bay, 1970.

Fishing Between regression Between adjusted
locations coefficients means
037-039 F=6.64* df=1, 64 — .
037-7016 F=0.73 df=1, 44 F= 578+ df=1, 45
039-7016 F=0.38 df=1, 31 F=50.32% df=1, 32
* 0.01<P<0.05, ** P<0.01

Table 18. Comparison of the regression coefficients and adjusted means between
log fork lenith and log body weight in age 2.0 juvenile sockeye salmon groups
among the six fishing locations in Bristol Bay, 1970.

Fishing Between regression Between adjusted
locations coefficients means
026-030 F= 67.42% df=1, 98 —
026-032 F= 11.62+ df=1, 80 —
026-036 F=965.00+ df=1, 80 —
026-037 F= 6.59% af=1, 75 —
026-039 F= 1041+ df=1, 53 —
030-032 F= 3.39 df=1,104 F= 1245+ df=1,105
030-036 F=101.29++ df=1,104 —
030-037 F= 13.11% df=1, 99 —
030-039 F= 1914+ df=1, 79 —
032-036 F= 6737+ df=1, 86 —
032-037 F= 119 df=1, 81 F=167.86*x df=1, 82
032-039 F= 1.67 df=1, 61 F=256.04+x df=1, 62
037-039 F= 0.05 df=1, 56 F= 9.93% df=1, 57
* 0.01<p<0.05, ** p<0.01
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March 29 - April 1, 1970
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June 17-21, 1969

! . Juy 3-28, 1969

168 10w ks ibow

Fig. 13. RSeasonal change of the horizontal distribution of the temperature (°C) and
salinity (%) at 10 m depth in Bristol Bay.

A: March 19-April 1, 1970, B: April 20-26, 1970, C: June 17-21, 1969, D: July 13-
28, 1969.

Dotted line (----) and solid line (—) denote the temperature and salinity respec-
tively.

EBRHRHELOBRKCKI N TERICHEET 3KIRTH 50 & & TIRERKE LT 50 BEK
B O KESRK IO, KIFEFHBC L 2 KEORE RS, FIC 2 B8 L BiWic & 5 HEEES
RED OWEE TR L 5T, 260 U TRAELEOKEIR FEL, WAL OB KEER
VRET 5o HMILFITIBRT 31. 8%, 6~8 FItidhEmMIC SHEAD FEfK D h, 20K
31.8% Td 3,

FBOAKIEE L HES T, LH-BEESACREEL, TIKR BB ICKEE Y KB8L, [
WOFRIITITEL TV EBbN3, K13(AB) 33829 B~4826HB3TCOLDTH Y,
NV GRAOERBBIIIEE > TV, 7Y X FAVBEEBORAREKD LKL, KEEAD
BEIEEOEET O CULTH B, 75 AHERBIBNMCIR, B 13 (A) TR » 5 0 BHIbEE
DTV A EREBROBFHBD SN, F13(B) Tit 20RENDFHIC BT 0 IEAMEN : BEbh,
RIEAR = Fr HROEBCIITFESEHERBRIBRIN TV, BROK1 7 e, KRk
EUTO5°C ERL TV AY, HASMIZILAEESL T, WIIKORMOEE LD 5hii,

B 13(C,D) R 6 AL H 7T ATHOWEHEMETS 2, [13(C) »5, LOBREKDOKBEHRE
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WX BAKREDREE LR, Wik & BORBKICHEL TGBR TV 20MbP» 5, 77 XM EERT
RIBEROIAERD LASEET 5~6°C O d b, X=Frhficsl FRsRENERIN
TW3E5Th3, ¥7—~XBAL HERTIR, 6 ATACESTLKBERNT Y X bVEBL b &N,
IR 0T §, KB 10m i3 1°C IBIDBKBETH 3, K 13(D) 12 7 Ah~THD dBEEHE
ERRLTWV S, 7 BRARIIN = P shfudii)iih b OBE2 2T UIBEEFRITL A>TV 319, ¢
ORfliciz, KBV o<y 28, 75 2RECRSTTY R MVEAREELO R THM
HhALIEAL, v=<y 2EAITIR 11°C ik, F1EHEMEL 125RB 10~20m i< [R- T HRE
VAR T AREDS 12~13°C 1L, $EMC SRR LS L Ebhin, FIKIRERICRH Y, 7
Y 2 b AR © T ~ ZIBAF - TEHL T b, 50m SEEATIIR - TRERCESEE
DD SN, RO 50m SERASEL ) ST H I T 5°C OAREMED b5, Chidimdie
BB A AEORERESVPHBETI TEL TOINIHTEE LR YL, L0DERR BRGAT
ZEELLND, COREICT 7 2 HLERVIT 10°C BLEDRESHB D b, 1969 £ic 2.0 FRD
Boniz [6924) Ti3 EE L b 10m B2 T 11.1°C, [6927] Tix R L b 20m G T 10.2°C TH
210 HoTID 7T AEANKECENT $EBRRERIRT 5 X LBITB-TVEY, OPHERIANE
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o] 1] %o o
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DEPTH (m)

Fig. 14. Relationship between distribution of the juvenile sockeye salmon and oceano-
graphic structure at longitude of the 161 °W line in Bristol Bay in late June, 1969.
A: Number of catches per one haul, June 17-26, 1969 (C6-C13: Positions of purse
seining operations).
B: Vertical section along 161 °W line, June 18-23, 1969 (E12, G12, 0s25-0s27:
Positions of oceanographic observations).
Dotted line (- - --) and solid line ( ) denote the temperature (°C) and salinity (%,)
respectively.
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DEPTH (m)

Fig. 15. Relationship between distribution of the juvenile sockeye salmon and oceano-
graphic structure at longitude of the 161 °W line in Bristol Bay in early July, 1969.
A: Number of catches per one haul, July 1-3, 1969 (C35-C46: Positions of purse
seining operations).
B: Vertical section along 161 °W line, July 3-4, 1969 (Os52-0s55: Positions of
oceanographic observations).

Dotted line (----) and solid line (——) denote the temperature (°C) and salinity (%)
respectively.
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6 ATA (K 14) i3, S7°N LD 7 2 LRl RET 2 B0 BRAKICEBT 5 31.6% DK%
ERMMBETL Tz, ABEOEMTERMRY 212D, COKROREARIFRATD 255, o
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Fig. 16. Relationship between distribution of the juvenile sockeye salmon and oceano-
graphic structure at longitude of the 161 °W line in Bristol Bay in late July to early
August, 1969.

A: Number of catches per one haul, July 29-August 1, 1969 (C101-C109, 6926-
6927: Positions of purse seining and gill netting operations).

B: Vertical section along 161 °W line, July 27-30, 1969 (0Os84-0s87: Positions of
oceanographic observations).
Dotted line (- - --) and solid line (

respectively.

) denote the temperature (°C) and salinity (%)

R EORE S b UL T 6~8°C kL Tz & Bbh 3,
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fHECEKOEEE Bbh 3 31.5% U TOESOE N KDBHL M BT H 512, SHRDIHIR
{5 K 2 B A TKE 8~10°C, 4y 31, 4~31. 6% @ Kigic L Tz, (EEMKPTORER
B oT2DT, COKIBRBICRHND -T2 EPIXAHATD 5,

1969 ¥ 1970 OWED KL + 5O T b FHE LD Om K O* 10m FOKE, EH e
R FrHfaORERER R 19iRT, 2L L TAS &, HEORLNIZBTIIKIE8~12°C,
31. 9% AT OKEFTH 572,

— 87 —



db X K B & #® 24 (1). 1973.

Table 19. Temperature (°C) and salinity (%) at 0 and 10 m depth and number
of catch at the twelve fishing locations worked by the TS Oshoro Maru in
1969 and 1970.

Fishing Om 10 m No. of
locations Temp. Salinity Temp. Salinity catch
6921 (0s65)* 9,1 32.00 8.29 31,97 0
6922 (0s68) 11.6 32,10 7,42 32.08 0
6923 (0s72) 11.7 31.86 11.64 31. 86 1
6924 (0s73) 1.1 31,94 11.06 31.94 16
6925 (0s80) 9.6 31.44 8,74 31.45 1
6926 (0s86) 8.8 31.84 8.46 31.85 8
6927 (0s87) 10.2 31.64 10.10 31.63 17
7014 (0s55) 9.4 31,92 7.95 31,90 0
7015 (0s56) 8.2 31.83 8.16 . 31.82 0
7016 (0s57) 8.3 3.7 8.21 31.74 10
7017 (0s58) 8.5 31.70 - 8.10 31.79 38
7018 —** 8.4 — — — —

* Numbers with the “Os” in parentheses denote the oceanographic
stations.
** No information available.

PEDz XY, 63 TFad»5 8 A LR TR FrHROMMNA SN 5 DIIERS LOHRE
BOKHRT, #ic7 5 2AERRHTH b, Z2OEHESRLIIEREKE 8~12°C DliERLah, %
TSy 81, 4~31, 9% DORITEARDOHEE 2 H T 2 HHBED EWKEMETH 3, 35T
FEEIDHER & Jtic 31.6% b5 3L.9% ~& HNBRED K2 KB~ BIHEABD 51, 12300
HKIRDEHEH B 5 3 &, R=Frafid TICHORBKICHE> THE~BEL, Haf CirBRkeR
Bk & OBEE, 30 bIRRNRS A RRIET 2L 55 TV 2 A EMENEA SN
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