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Food of Salmonid Fish in the Bering Sea in Summer of 1966*

Yasuji Kanno** and Tkusé Hamar*+*

Abstract

Stomach contents of three species of salmon, viz. chum (Oncorhynchus keta),
sockeye (0. nerka), and pink (0. gorbuscha), caught in 30 fishing stations in the
Bering Sea in June and July, 1966, were studied. Samples were extracted at
random from the catch by a drift gill net set operated during midnight. Food
organisms found in the stomach were classified into eight food items; amphipod,
euphausiid, copepod, small fish, large fish, pteropod, squid and others, and each
item was quantitatively recorded as shown in Tables 2-9.

There were great differences in the composition of food organisms among three
species and among the areas in which the fish were caught. In the chum salmon,
the difference of food composition was noticeable in four areas, shown in Fig. 1,
namely the main food item was copepod in Area A, pteropod in Area B, euphausiid
in Area C and amphipod in Area D. In the sockeye and the pink salmon, the
differences of food composition were conspicuous in two areas, shown in Fig. 2; the
main food items were squid in Area A’, euphausiid in the sockeye and fish in the
pink in Area B’. As for those three species of salmon, the differences of food
composition between the chum and the sockeye or between the chum and the
pink salmon were recognized. The chum salmon does not eat squid, while the
sockeye and the pink salmon do not eat copepod or pteropod. Comparing the food
compositions of three salmon species, the rank of preference of each food organism
was deduced as follows.

Chum salmon: (1) amphipod, euphausiid, pteropod, copepod (2) fish (3) squid
larvae
Sockeye and pink salmon: (1) squid (2) fish, amphipod, euphausiid (3) others

The following results as to the food weight were gained from the comparison
between species and between areas. There were significant differences in food
weight between the sockeye and the chum, between the sockeye and the pink, and
between the chum and the pink salmon, showing that the amount of food for the
sockeye salmon was much more than that for other species. And other significant
differences in regard to the areas were also recognized in the three species, especia-
Ny the food weight in Area A’ (squid area) was much greater than that of Area B’
in the case of the sockeye and the pink salmon.

* bR AR BT R, £1495
(Contribution No. 49 from the Research Institute of North Pacific Fisheries, Faculty
of Fisheries, Hokkaido University)

AR B KRR
(Hokkaido Abashiri Fisheries Experimental Station)

wik JEREEARRKEEHRIRLE R
(Laboratory of Biology of Fish Population, Faculty of Fisheries, Hokkaido University)
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Table 1. Sampling localities, amout of net cast and number of fish caught during the.
summer of 1966 in the Bering Sea

ishi Number of fish
Fishing | y,4itude | Longitude | Amountof

station net cast (tan) Chum 1 Sockeye ) Pink
1 53°30'N 177°00'E - 115 12 14 67
2 55°30' N 171°00'E 115 42 68 80
3 57°30'N 177°00’'E 115 33 37 19
4 58°18'N 176°05’' W 115 25 8 6
5 56°03'N 176°01'W 115 11 36 9
6 54°13'N 176°00'W 114 36 84 17
7 55°30' N 174°00'W 114 52 161 8
8 56°42'N 172°00'W 114 3 4 0
9 55°30’ N 169°00'W 114 58 2316 11
10 54°53'N 169°06' W 114 68 987 8
1 55°60' N 168°00°W 113 21 1165 2
12 57°35'N 168°00' W 113 54 130 10
13 59°00'N 168°00'W 112 79 16 34
14 58°30'N 165°00' W 112 257 32 45
15 57°01'N 164°52'W 112 9 2055 1
16 55°568' N 164°55'W 58 23 596 5
17 55°27'N 164°48°'W 109 16 83 1
18 59°43'N 168°25'W 102 39 b 169
19 58°47'N 172°00' W 102 57 0 0
20 57°42'N 175°00°W 51 87 7 3
21 58°49'N 178°24'W 102 336 169 5
22 60°04'N 174°55'W 102 29 2 5
23 61°12'N 171°16'W 102 75 1 1u
pI 62°17'N 167°45'W 102 7 0 5
25 62°32'N 172°21'W 102 45 1 10
26 64°17'N 174°45'W 102 236 32 5
27 64°37'N 179°00'W 102 539 2 0
28 64°00'N 179°41°'W 102 243 9 3
29 63°00' N 179°00'W 102 347 1 5
30 62°29'N 176°00°W 102 752 0 4
31 61°31'N 176°61'W 102 846 9 6

1) The fishing station is abbreviated as F,, F,, .... in the text.
2) 1 tan: 50 meters long

The extent of feeding satiety was estimated from the comparison with the
largest food weight contained in the stomach as follows; (1) sockeye salmon (about
130 grams) (2) pink salmon (about 80 grams) (3) chum salmon (about 60 grams).

The variation of the food weight per fish at all sampling stations was the
largest in the case of the sockeye salmon and the smallest in the chum salmon.

Comparing the percentage of empty stomachs, it was significantly found
out that the sockeye salmon had a higher percentage of empty stomach than the
chum salmon, and that the percentage was different according to the areas in
the case of the chum and the sockeye salmon. Furthermore a significant correla-
tion between the percentage of empty stomach and the number of fish caught per
unit net length was observed in the sockeye salmon. The differences in food
weight and the percentage of empty stomach might associate with the availabi-
lity of food organisms.

The SpEARMAN rank correlation coefficient of food compositions in 10 fishing
stations in which the three species were simultaneously caught showed that the
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Fig. 1. Four areas divided according to the food composition of the chum salmon,
the main food item being copepod in Area A, pteropod in Area B, euphausiid in Area C
and amphipod in Area D in the summer of 1966

degree of similarity of food composition was the highest between the sockeye and
the pink salmon and the lowest between the chum and the pink salmon.

] B

AFOBIEHITI =D OB S0 O HIZEHED 5N TV 5, 1 OB S 5ENEEE (Trophic level) %
BHCHEEL LS T2 DTH>T, Producer »»5ER®D Consumer KE S Energy flow %%

TELDTH 3, 52 DEAIEN L EWERERR L OBRE2MS5LT5 0T, REDEKER
RPEBEEIC R LI TANOREBRETAIHTH S, N6 2DMBEOREINIE LS,

EAREOEH & ABTHO TR Z BAN L T 2 REAMFR L AEWEOSH AN S b, 18ROV 7
v AT AHIBEIR S { COMBI-> TN 3,

L THRERDE IR LB TNIRO L 5T 5, AR - 74 (1953) Ak ERER Ty o Y
FeRz=¥Fr 157 v RP HEL BREYHIC P50 D EHEY® BEL 2, ANDRIEVSKAYA
(1958) ik 4 £ F v 9 WEETY v ¥y - R=Fsr - #57 P22 2HELERNESTICA0EOEAE
MEREL, ZOPTHF7 IF - HIEE - REHE - #4 - BHESSCEETH S L E BERELIL,
BABEIIS T PR - RaFr - L uFrOIEREN L E, RBEDENCRBERRICER Y5 A
WL E, REFF - B 5T v XORYHRRLHR CBEIT 5 & BRUI, FRE(1964) RALERF S
DEEDY Y - < AT~N, EELZEMELTRR Ay - FLF5I3ASE AW, X=¥r %
ST LvRIZASE - A NS - A&7 N SREME - BBUE, oYy riAE-REE X7 IE
VRBE - BRSE % 51 72, LEBRASSEUR(1966) RILFARTFHTSEDY Y - < 22 W/~, BELAY
& UT Limacina, VBN - BHE - %7 (8 - 4 038 - A% T 0. AWHERIC RIS O
BhH5EROA, EHRCIZERPKINT L, X=FrOREMA L EREMA TR AR HED
»BHCEERALI,
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Table 2. Amounts of food in g in the stomach of the chum salmon
Column of average comprises values of mean and its 959, confidence

I:;:l;ilgg ﬁgxul:lz.;l;ei;i Euphausiid | Amphipod Sg;iu Lg:ﬁe Pteropod
1 3 - - - - -
3 19 0.9 - - 13.0 -
@ ®)

3 14 — - - :z ? -
1

4 13 124, 7 - - 3.8 —
() ()

5 8 - — - — -
19 23 7.6 — — - 19
" " oy ®
21 15 - - - - -

Total 105 133.2 - — 20,6 19
(8 (®) @
Table 3. Amounts of food in g in the stomach of the chum salmon in
mszomng ﬁls\I}_:l I:l?s?r: :d Euphausiid | Amphipod Sg;;ll Lgsrge Pteropod
6 12 — — — e 101, 8
(10)
7 12 — — - — 90. 4
(M
9 15 — — — — %6. )1
11
10 24 73.3 0.1 0.3 2.8 214.3
®) ) @ @ (17)
11 19 - - - — 2%3
12 21 15.5 8.8 64,9 — 152.6
(3 )] (5) (16)
16 15 0.3 - 0,5 - 30,2
v ® )] (6
17 b - - - - 9.7
o)
Total 123 89,1 8.9 65. 7 2.8 194, 4
(12) (@) ®) o) (1)

ERUIZCN T TOHES» S, AEDL L CRERPRBCTIRYEROMERT 3 & &L b
3Nz, - TRELAFLOBFREISKMBATAIHIRIZ, ExOABICONTEERTOAER
RADIEBYBFE—CHETH Y, ZhAPRRCSEOMEDCLERCTIDTHSHLEBELLNI, &
EREOIREEROWRIC R TNz~ Y S BPREEET, ZBOY Y - < XOERAEWEHE T
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in Area A, Tigures in parentheses show the number of fish with food.

interval.
Average
Copepod Others Total + 959 gonf. Num:gn;):cﬁmpty
limits

28,4 — 28,4 28,4+ 6.6 0
(3) )] :

252, 6 - 266, 6 14.0+17.9 9

1 (1)

216, 8 — 220, 6 16,814, 9 1

(13) (13)

58,0 - 186.5 14,3+31,8 1
(9) (12)

108, 7 — 108, 7 13,6180 0
(8) 6]

1.5 - 87,0 3.8+ 7.6 9

(14) (14)

46,9 - 46,9 L7+ 4.8 3
(7 9]
8.8 39,8 48.6 3.2+ 9,2 1
® (12) (14

797,7 39,8 993, 2 9,516, 9 17

(79) (12) (88)

Area B. TFigures in pai-entheses show the number of fish with food.

Average
Copepod Others Total + 95% cgonf. Num:)gn? af c%mp ty
limits

14,0 — 115.8 9. 7+15.3 2
(6) (10)

— 3.9 94.3 7.9+15.1 3
® (9)

- 1.0 103.1 6.9+14.3 3
Y] (12)

- — 290.8 12.2+ 8.2 1
(23)

17.6 8.8 6. T 2.9+16.1 11
(5) o) @®

— 3.1 244.9 11. 724, 2 1
(Y] (20)

- — 31,0 2.1+ 7.6 9
®

3.1 15.9 28.7 5.7+ 8.2 1
() [6)] (€Y

347 38,7 964.3 7.84+18.8 31
(19 ] (92

BREEEIOTEOBREERET 3,

ABRICAB IR D, EARECHN2E 2 6L BERERERB L & SAMREFRIER &
FEBOHK, EEOREDORCHE 25 A 5 hicdbRKEFMO)IFEREE - EUERBF
72 & ICHUNHREERER TR U 8 < B3l U k1T 5,
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Table 4. Amounts of food in g in the stomach of the chum salmon

Fishing Number of . . Small Large
station fish observed Euphausiid | Amphipod fish fish Pteropod
13 18 194,1 79.9 57 — 2.8
(11) (10) (5) (3)
14 12 322,56 0.8 — - -
(11) )
15 9 7.1 - — - -
o))
Total 39 523.7 80.7 5.7 — 2.8
: (23) (11) (5) 6))

Table 5. Amounts of food in g in the stomach of the cum salmon in

mobng | b ok | Eaphousia | Amphipod| SEA | TaTE® | Preropod
18 1 18.7 319 - 8.5 —
@ () (2
22 10 — 35.8 — — 33,4
(5) (6)
23 22 - 216.6 23.8 — —
(18) (5)
24 14 — 68.8 6.9 — —
{5) (9
95 21 - 984. 4 46,5 — —
(19) (11)
2 4 — 202. 5 — - —
(0
21 7 — 174.1 - — -
(M
28 18 — 985. 1 — — —
(16)
29 13 — 19.9 - — 6.5
(s) (1
30 2 — 349.6 — - —
(20)
31 22 — 244.5 — - —
(21)
Total 163 8.7 1913.2 7.2 8.5 39.9
03 (122) (20) @ (n

MHREFZE

SEFAL 1ok 1966 456 H - 7 BREM “BL £ B ik L h BE NIz Y v ¥4, Oncorhynchus
keta (WALBAUM), X=¥ %, O. nerka (WALBAUM), » 5 7 b <2 O. gorbuscha (WALBAUM) D
ZHETHREMAIR Table 1ILRT X551, 7Y o~ » VFIBLILOR— Y » 2 HEHICES (BL &
SHE 19 M) . BBV S h o REHHBOBE X 91, 115, 121,130,136 mm O 5BTH 5, &

A E DEE RS i AT & 0 B TAIRL 7208, BABBEORZIR SHAR—Td -1, Tabb
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in Area C. Figures in parentheses show the number of fish with food.

Average
Copepod |  Others Total | = 95% conf, | Nwmbor of ompty
limits
- 16.1 298.5 3.8+ 7.6 3
(1 (15)
- 0.9 3242 24.9+38.6 1
1 (11)
- 19 9.0 1.0+ 3.0 6
(2 (3
- 18.8 63L.7 16. 2::26. 4 10
@ (20)
Area D. TFigures in parentheses show the number of fish with food.
Average
Copepod Others Total + 959 c%nf. Num:gnf;‘cimpty
limits
18 6.6 67.5 5.6£10.8 p)
§)) ) (9)
— 9.7 8.9 7.9+ 8.7 1
4 (9)
- 13.3 253, 7 11, 5::20, 0 5
2 (17)
- 85.9 161. 6 11.5+24. 2 p)
(™ (12)
— 41 335.0 16,021, 1 0
40 (21)
- — 202.5 50, 643, 0 0
(1) :
- — 174.1 24,924, 7 0
(m
— 9.6 2047 16, 4+21. 4 0
(2 (18)
1.2 52.0 79.6 6.2-£11.7 3
(® ] (10)
24.3 — 373.9 17.8+21,0 1
(1» (200
17.6 16.3 278. 4 12,120, 7 1
(1 (3) (21)
4.9 197.5 2299, 9 14,1424, 4 15
(20) (28) (148)

48 11 FRic U B 3B S B 2 13 THMEL 12,

BRSO h I BB 5 R C L BT ROER PEEATIRY ML, BEH2EAL THUL:
Bf 10% OxveyY YEREELI, BRAFOREL T 2BETCIERETEDO-HBEH #
NEEWH-1H, DL LBEBEBREBOBEIIVACEHERM» S L, BBLT
DORELCOREMEBKZ, OB B2EET S T TOREIR 3~4KETH 3,

HRBERLR-IIBC OV TRANE2S2BEREXHELOL, B2ERLTHREDZ ©
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Fig. 2. Two areas divided according to the food composition of the sockeye and the
pink salmon, the main food item being squid in Area A’, euphausiid (in sockeye) and fish
(in pink) in Area B’ in the summer of 1966

~VIRBUEXOERC OB UEEC S ICHIEHRL T, BRERNE2BROIBROER 2i-12,
HBEOEXCDNT 20— 2k s HURGE R AL, BOK M JOUERICEZBRONTO
THERIITNTRER (@ 21,

BSR4 X7 O - SRR - OB - KRB - BB - BRE - A - ZOMDSHEX LI
"E OIS EATTRT A EABREAD D E Zoea: 25 XD LS EDHEHAI ABITC

Table 6. Amounts of food in g in the stomach of the sockeye salmon in

Ett:tlilgx% ﬁI;I}? l(?l?siarr:rgd Euphausiid | Amphipod | Small fish Large fish
2 17 — — — —
3 16 — — - 18.0
(@
4 8 .4 — — 32,4
(6) (4
5 29 — — — 13.0
3
6 19 — 95,1 0.1 32.1
(1) o) 0
7 14 — 0.6 — 63.8
4] (4
Total 108 .4 25.7 0.1 159.3
(6) (8) 0y an
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(DEBEINNEERLED I, SEADTECIREE lem KED A A Ep b Sem 13 5D4 %
FIHITEED, BEHAEER % S TREBREBITAEIEE Uiz, THIT lom i POMHA » (2~
&@)ﬁmwﬁﬁﬁﬁﬁbf%méntw,¢ﬂﬁmwkﬁﬁ@&ﬁm&én1mnwﬁ,%ﬁ®%
®§ﬁﬁ%é%iﬁﬁmﬁﬁtbr&okoC®ﬁ®ﬁ4ﬁu&:f&vﬁivhvzmtaief
A D RBERTELLDORO v a FrOBHIC s LELIERED i, T A (Fig. 1) ¢
BT ICER S NIEEEIZ BN TIHESEA TOR Y, IREGOHRE & LT EBE S hARTOR
BOBHNIERETD - 1205, WEPBE B2 & ORBGL B BHEICA 63 B 1or
TREBDAEFENED s/ &, BT hud Calanus cristatus Z T H L EDBTR3L Lo M
PR EHEL I,

& B

1. RENOWERR

vOvh

Yu PR B - A R CERSRICERLTNA T ENEL, LDLES ZHREII O
BEAEMIREBENICED bhis, TR UAESERESERL T ZBERISMMOEEY - D
BEBED SN 3,

BRESOBARISIRERAC LR 30, T 5 BEM A FNEMHRIEL LTS ¢ &
BENDTZNS 2IFEL Fig. 1 1WRT 4%IR (A, B,C,D) KRS LIz, ¥4 - v A b B RIT
FRUIEEL 2 OWHE OB E A2 LT,

BHEHLAR Fy, Fa. Fs, Fa, Fs, Fug, Fao, Fu1 2380 A BEES AR TS 3 (Table 2), DR
TEARL ANy v ¥ s 105 B@ED S bBMEZBAL T 0R 79 BETERL T d o120
226 ABTH2, BEWHECOSUTERINLORA 7 CESEE KBASHEE REE1EK,
2O 12 EETERE 17 BHTH -1, BRETIIRE 993.2g O 3B 797.7g TRk
DBEEIE 80% ITET 3, DV TH ¥ 7 LIS 133.2g TLA%, Ay A 7o REETEREMEL
20.6g T 2% 2EYD 3, BMERRLEAEEKTRUIEEY D EEEEE 9.5¢ T C D ms
I hDiov, COWROREBRMEAI F CHRESNIIA #7 ¢ 2 EMICERL TO 8k T8

Area A’. Figures in parentheses show the number of fish with food.

Average
Squid Others Total + 95% c%)nf. Num&?ﬁ:cﬁmpty
limits
1575. 9 — 1575.9 92, T+59, 5 0
(7 (1)
1294.7 — 1312. 7 82,062, 9 0
(16) (16)
46.2 — 1500 18. 665, 9 9
(3) (6)
1235.0 1.7 1249, 7 43.1+66.4 4
(25) 6)) (25)
167.1 — 224, 4 11,8312 6
6] (13)
901. 1 0.9 966, 4 69,0633 0
(19 @ (14)
5220, 0 2.6 5479. 1 53,2480, 8 12
(82) 0)] (91)
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Table 7. Amounts of food in g in the stomach of the sockeye salmon

S:;ggf ﬁglm(ﬁ)bsz;‘?gd Euphausiid | Amphipod | Small fish Large fish

9 16 - 95,9 169, 9 —
€)) (11)

1 6 - — 1.2 —
(1)

12 9 113.8 40, 6 15.5 -
(6) (4) (1

13 10 14.3 57.3 16.3 —
(4) (9) (5)

1 8 243.6 1.3 — 0.9

(® ® o))

15 30 — — — 10,0

)

16 17 0.8 0.1 0.7 —
® §)) 0]

17 2 12 6.1 0.9 —
@ (3) (3

18 6 7.3 1.0 — 16,9

0)) @ @

21 15 — — 1.1 1.1

@ 0)]

28 5 - 90,1 0.4 —
(@ (®

Total 142 381.0 229, 4 206, 0 39,0

(22) (27) (26) (5)

Table 8. Amounts of food in g in the stomach of the pink salmon in
Pishing | Number of | by phausiid | Amphipod | Small fish | Large fish

1 30 18.5 12,3 0.6 2.7

(6) (8) 4 (4)

p) 35 — 8.7 0.1 70.7

(1) 6)) (9)

3 15 - — 0.2 43

(1) 4]

4 4 0.5 - 18,7 9.5

® () 4))

5 7 - - 6.0 8.5

@ ®

6 7 - 10,2 0.3 -
(5) ®

7 9 — 0.4 - 28,1

(v (3

Total 107 19.0 31.6 95.9 146.8

(n (18) (1) (19)
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in Area B’. Figures in parentheses show the number of fish with food.

. Average
Squid Others Total | - 95% conf. Number of empty
limits

- 15.8 211.6 13.3+£20.5 3
(3) (13)

- 16 2.8 0.5+ 1.4 4
® (2)

— — 169, 9 18,933, 2 1
(®

- - 87.9 8.8+11.1 1
9

— 0.5 246.3 30,8::43.5 0
o)) (8)

- 0.1 10.2 0.3+ 3.6 29
(1) (1)

— 0.6 2.2 0.1+ 0.5 14
(2 (3)

- 15 9.7 0.5% 2.3 16
(@ (4)

— — 95.2 4.2+ 2.4 2
@

— 8.8 21.0 1.4+ 5.4 9
6)] (6)

— 8.0 98.5 19. T£47.9 0
4] (5)

— 36.9 885.3 6.2+24,2 79
(16) (63)

Area A’. Figures in parentheses show the number of fish with food.

Average
Squid Others Total | = 95% conf. | oumber of empty
limits
172.1 16 2309 7.7+ 8.1 8
(14) 0)) (22)
1234, 4 — 1313.9 37.5::47.7 1
(34) (34)
646, 4 - 650. 9 43.43+40.8 0
(15) (15)
13.0 — 41,7 10. 4+18.8 1
(1) (3)
66.3 3.5 84.3 12.0£23.8 1
(6) @ (6) :
11.6 - 22.1 3.9+ 8.8 2
()] (5)
265. 3 — 293.8 39.6+46.4 0
(9) (9)
2409, 1 5.1 2637.5 94. T447.6 13
(80) (4) (94)
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Table 9. Amounts of food in g in the stomach of the pink salmon in

Fiebing | Nwmber of | Huphausiid | Amphipod | Small fish | Large fish
12 10 1.7 1.0 104.9 -
\ (6) (1) ®
13 10 4.2 5.0 5.8 33.0
3 (5) (4)) (n
14 9 113.3 — -— 59.5
(8) (5)
18 18 6.9 36.6 53.2 58.0
3) (1n (11 (10
22 1 —_ 102.8 1.5 4.5
) 2 (0
23 9 — 33.5 6.4 —
(1) (5)
25 10 — 17.3 12.0 85. 2
(1) (n (n
29 6 — 24.3 — 3.2
(3) (4))
Total 79 132.1 290.5 183.8 243. 4
(19) (41) (34) (31)

REiZ 51.1g ThHo1, AWRTO Fy REARAKTIIBMEEL 0 »20iRLTh, +57 (5D
BEAELVRMEOMNGEL T3 AT, 372 Fay RIEREDENY Zoea - B - Zoea %8B #
DL 2> TH B KT FNFNERNTH 5,

Fs, F1, Fo, Fuo. Fu, Fu2, Fis, Fir % Z1r B 8 X3 Clione limacina s Y ORBEE» TR E T3
(Table 3), B ZEAUIIOIRER 123 BED > 5 71 HkE BHE <, DO TEREED 14 {Ef,
27 EO 12 @k, A EEK zoth4Ek SWE2EE KBALEEROECLS, 22
Bl SLEKTH -, LCTERINTRBARINEI I AT TIBAERIVAEHOFA - 3 2 4
AFL AARSHOHOFRAZETHE, BARETIILE 9%64.3g OS>LBRHEIX 724.4¢g T2
BODT5% B EY B, DWTAF T 1L 89.1g T 9%, /NEIAYS 65.7g T 796 &7rh, AEKNY
OB ARIE 7.8z THOVThOWER L b 50, COWRORESEABRKIE Fuu CHEIN:
AV ABEOFALERERPREARL TORERKT, BAEIR 52.92 Th-17,

Fis, Fu. Fis 280 CHRIZA %7 (ENEARBTHS (Table 4), * %7 s FHPEAL 2D 39
BED 55 23 ik, DV THRBEE 11 @k NBIRSEE 204 EE, BRESEETH 3,
ZEFIZ 10BAEThH-12, FRETIIRE 631.7¢ D5b 4 *7 1 it 523.72 TLH4AKD 83% % &
D5, HEYDOFHBEARIIIO XOWIREL D $ £\ 16.2g T Fi OGN HEHERE 24.9
3 D W Fas D 50.6g RDOSHERTH 2, I COWHROELERBHRIIFET Fu TEEINTD,
A %7 LR MEMIKERL TOTERRR 71.9g Tho1z, CRRBLNI Y a P> ROERSEAR
BTED%, CHIRICED M Fis RISRLUBELATH S, BRIBEBD S BA X7 : 2BAL T
LEG2 &8 SEAGEREST, LBEHADPTEERSELE, HEYH OLLEARTY
1.0g BEFERORVETH 5, TRV Th Fis it 7% OFOEHRERL I,

Fis: Faa, Fas, Faq, Fas, Fas, Fay, Fag, Fao, Foo, Fo1 2 88X~ Y U Z VIO D s s % S 85 &
5 (Table 5), L LT Fay, Fag T "2 DM BB ZEBEINTOREBE, BOSEMEST
VB EE LAL% E D 5, WMBEPIEAL 120X 163 HED 5 L 122 AR TH B, DT EDM 28
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Area B’. Figures in parentheses show the number of fish with food.

Average
Squid Others Total + 95% cgonf . Num:gn;) : c(}elmpty
limits

— 10.2 123.8 12.4+34.5 2
o) (®

— 3.0 51.0 5.1+ 7.8 0
) (10)

- —_ 172.8 19.2+21.5 0
(9)

— — 154.7 8.6-£10.2 0
(18)

— 8.6 117. 4 16.8+19.0 0
(@) (M

— — 39.9 4.4+ 5.7 2
(m)

— - 114.5 11.5+12.2 0
(10)

- 15 29.0 4.8+10.6 2
(@ @

- 23.3 803. 1 10.2+18.5 6
(6) (13)

B, R 20 4k, BERDE 20 RS, BRETEMK 37 (2K KA 2EKTERIL
BETH -1, FEEETIZBE 2,299.92 O3 LR 1,913.2g 240 83% 2535, A
U OEHEARIE 14.1g THIMO A BH¥HRE h £, L IR SN 3 OIRIRIEEIZD SRR S
1z Fag, Fay THEGY b OFHFEERN ZHFN 50.6g, 24.9g L 2READS LOREER 7L
ETH3, T CDOWROBELEBBAEGED Fu KR NBARIR 65.32 Th-12,

Rz

NREFTIIA B E A PSSO R ERARE T5OOUWHEA B KT S L LHT &5, (Fig.
2)o Fa, Fs, Fy, Fs, Fg, Fr 280 A/ #BR TG A » 2BRL, BEESHOWERL D s H0
(Table 6), T Z DA 103 BED 5 b4 4 2ERL T 120i2 82 AKTH 5, DWTREA 17
&, F*7 IF6EE BESESEERTESIX 12HETH- 1, FEERTIRIRE 5479.1gD55
A4 713 5,220.0g TEED 96% %55, EEY ) OFSHEAR 53.2g & B MHROTLHTEER
6.2g DIIOfEIT/2 2, LOMWRTIRA N VEECERIN LBV, FRESOEEY ) TiHER
Bz b OBEND H, Rt 3FBEOHENS S L¥ONDE, I5KEHERROSZHA
2 ORI T 2 REESHEAE - BRAEGKE b EnMBER 3h 3,

B’ IR A % 7 M AR L Shc M Fia, Fis, Fu, Fur Fas S AR/ E 30
1257455 Fo, Fu, Fuis, Fig, Fay KB N 288 (Table 7), #h b6 REWVIZ EEL T EHE—EKIR
DIFECHBICX AL LZBAE, ST S50 7 FUOBBERINIEEATI? Fy 2R3
BN Y DEEEAEN 8~31g T, A IR b 3720l T AR AR 2 o3 o0,
FEDVERBEEINIRELTIE Fo 2R AEKY L OFIGHRARD 5g UTRITYT, ZEEBEGED
BN E LR TRHRBATDH 5, Fu, Fis, Fis, Py TREFRIBCEL 80% 28A S, ULHLER
BOHI Fis TR%EY 18.3 BOBWHRBEERZEEL 2 EVER SN S (Table 1), Fiovwm
Fr - n57 bR R=Fr Tk, BRECHET? BEBABNOLER & HEROERBK R,
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Table 10. Comparison of the mean weight of food per individual between the chum

and the sockeye salmon (CocErAN-Cox method).

values converted into square root.

Calculation was carried out using the

; Number of | Number of | Sum of squares : Mean
Species fishing station | sample (m, n) (8 8,) Variance X, 9
Sockeye 1 245 3312.13 13.518 3.52
Chum 17 236 829. 07 3.513 2.67

Fo=3.883%(F(0.01) =1.33) pe X-v
t'=3.212%*{£(0.01) =2.62} ‘/ S, Sy

Table 11.

m{m-—1) - n(n—-1)

Comparison of the mean weight of food per individual between the chum

and the pink salmon (CocErRAN-CoX method). Calculation was carried out using the values

converted into square root.

: Number of Number of | Sum of squares : Mean
Species . fishing station | sample (m, n) (Sxs Sy) Variance (X,7)
Chum 15 209 621.1 2.921 3.14
Pink 15 184 1137.3 6.181 3.63

Fo=1.880%+(F'(0.01) =1.33}
' =2.127+(£(0.05) =1.98)

Hh3Tb2R

REFrOEBEI A v 2 28R E T2 A BRETS50 2 by - AER AL T3 B IR
DRAMHINF 7 b= R FHRICETIZ T3, BRT2 L 51T B RO TNETHEBRE =¥ ¥
LEVRITEELBNH B,

A’ HROEAR 107 HED 5 54 5 2BAL T 20X 80 BETH 3, DWTRE A 19 814,
VREER 18 ik, B 11 AR, A7 (ETEETEER BEETH o1, BREETRRE
2,637.5g D3 L4 ik 2,409.1g TLED 91% 255, HAEYH DEEBAR I 24.7g TR=
F i O¥PEETH 5 (Table 8),

B MR A £ 7 DM ERIES SN Fu, Fag, Fus, Fap & RUEEMER Shi-iE
A Fia, Fig Fig, Fas EVRET S, ZOSMRBN=F @B 30 & 430 b —8KU 20, Hfk
o uFrPRERet 7 (H R TAREEATR IS 7 Lo RER=Fr L A—HE 2 E
BIEY, eV rPRERPERBETAREATRIS I MR R Frizcfiie B8T
ZEABD S, IR FrPLROAEPBEELBOETRERIEELTY, 2157 X3
BOREZTEAL TEHNSEARERL, SRRV IyERI NI EFROGBORESL R
BoNLT, BEINIAERIARCHUY - 2240 7T - U AEOFR - "nFh4T0 2 8
THE 108+ 7O b D% (Table 9),

2 ;ARCHOWT

BREHC OO TZAEORARCEN S 3 »EME, BHRICE->TEND 2 PEbRRN, %
NENORETHEEROEEMM 2 L BEEOBVEBM 2Hi OT THREM P 1T/ ERS
LTI L RICREL 72, AEMOIRE TR TAEN L L I0ERE AN RESOA 2HML, B
BOFHRRBECEVBRENEDEP R RN, Y aFr—R=FriT 17 S4EH5 481 Hikic>
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Table 12. Analysis of variance of the mean weight of food among four areas, A, B,
C and D in the chum salmon. Values of food weight are converted into square roots.

Factor Degree of Sum of Variance F,
freedom squares
Between areas 3 97.20 32. 400 10. 163**
Within areas 426 1357. 96 3.188
Total 499 1455. 16
F(0.01)=3.83

Table 13. Analysis of variance of the mean weight of food by the two-way layout
between two species and two areas. Species: sockeye, pink; area: A’, B’. The weight of
food was converted into square root.

Factor Degree of Sum of Variance F,
freedom squares
Between species 1 6. 4009 6. 4009 T4, 08**
Betweeq areas 1 0. 8281 0. 8281 9. g**
Interaction 1 0. 1681 0.1681 1.95
Error 255 92, 0458 0. 0864
Total 258 29. 4429

Table 14. Comparison of percentage of empty stomach between the chum and the
sockeye salmon caught together

Stomach with
food Empty stomach Total
Chum 236 47 283
Sockeye 245 91 336
Total 481 138 619

X,2=9.731#%* {x2(0.01) =6.635, df=1}

Table 15. Comparison of percentage of empty stomach between the chum and the
pink salmon caught together

Stomach with
food Empty stomach Total
Chum 209 2% 234
Pink 184 19 208
Total 393 44 437

X,2=0.211 {x2(0.05) =3.841, df =1}

AEAER (L HH) O48 (Variance) 2L 12 LBZFEZE p<0.0L) ¥ED S5 I DT,
COCHRAN-COX DEEIZ L h HEMNEL 2 B0 EHBABDERREL, <=Fr—va¥rHrE
HE %W (Table 10), FHEIZy aFr—Hh 57 < XET 15 #H14 393 AKICONTRELH
BEPEDI (Table 11), v aFrOAKFYL OEREDER 4 HRIC OV TRELFEER2E
»1z (Table 12), X=H7 EH T 7 b2 AL IEDL L BABSYERE R T D EROR 40 Bl—2
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Table 16. Comparison of percentage of empty stomach between the sockeye and the

i K K

pink salmon caught together

E % R

Stomach with
food Empty stomach Total
Sockeye 136 16 152
Pink 123 7 130
Total 259 23 282

Xt =2.722 (x2(0.10) =2.706, df=1}

Table 17. Comparison of percentage of empty stomach among four areas in the chum

salmon
Stomach with
Area food Empty stomach Total
A 88 17 105
B 92 31 123
c 29 10 39
D 148 15 163
Total 357 3 430

X2 =16.249%* {X%(0.01) =11.341, df=3)

Table 18. Comparison of percentage of empty stomach in the sockeye and the pink

salmon between two areas, A’ and B’

1) sockeye
Stomach with
Area food Empty stomach Total
& 91 12 103
B 63 79 142
Total 154 91 245
Xo2=49.458** (X2(0.01) =6.635, df =1}
2) pink
Area Stom&colzl with Empty stomach Total
A 94 13 107
B 3 6 79
Total 167 19 186

Xo2=2.318 {Xx2(0.10) =2.706, df=1}

DT, ENZNOABORMM N IHRTAL, Table 13 KRTHEMT & > TEERDERR
BU 1. ZORKEAER, BEM L LAREPBOOLAR=YrOERRIEI #7577 Fv 2L 0%
<, 4 22ERMETS A HRE B BRLIBEREOLOCEVHL IR SN, KEMRHEK
REVRED SN o1z,
3, ZE=R
REMD 2 VIIERBEHI TERRIEY D 3 »E» 2N, ABHOKSRIR_AENSEE I
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Table 19. Correlation coefficients between the percentage of empty stomach and
the number of fish caught per unit net length (1 tan) at each fishing station. The
coefficients were calculated by using the values of the arc-sine transformation in the per-
centage of empty stomach and those of the logarithmic transformation in the number of

fish caught per unit net length.

Species Number of Correlation Probability for

station coefficient (r) zero correlation

Chum 30 —0.340 0. 05<P<0. 10

Sockeye 17 0. 558 0. 01<P<0. 05
Pink 15 —0. 402 0.10<P

Table 20. Rank of food items among three species caught together at 10 fishing
stations. Figures in parentheses show the mean weight of food per individual.

Total Rank correlation
1 2 3 4 5 6 7 weight coefficient
Euphausiid Copepod Pteropod Amphipod  Fish Others Squid _
Chum — (4's3) (4.66) (2.48) 0.8 0 (02 () B.7 0.277
Squid Euphausiid  Fish Amphipod  Others  Copepod  Pteropod _
Sockeve (335  (3.31) {1.54) (0.03) (0.0 (=) (-) .1 0.420
. Spuid Fish Euphausiid  Amphipoed  Others Copepod  Pteropod .
Pink (18.04) (3.72) (1.07) (0.50)  (0.13) (—) (-) 28.46 0.946

** gignificant at the 19, level of significance

TBREM A 2R AL, £HL T X BCEIOREL I, YaFr—~=¥ (Table 14), v=m
Yo —#57 <A (Table 15), X=¥4—% 57 k<X (Table 16) FHOHED 5L, v u¥Fir—
ReFrBHreOAHEEEVRD Nl TN EFNFNOABTHEREOETROES |12 L L5,
LaFr iR FrTEBENED LN (Table 17, 18) HRE» BT 5 HETIR ZEREET
3 CEDHE DI INI,

DXICEFRE AREE L ORBRRMB oD EER L FOYBERER & OFOHEREE BL 12
(Table 19), ZERIDNTRPFERERICE Y, ARBEOHBELL THV I RYBHEBLEIT O
TRABEHIC L D, Z2hFhOSMEPERIL BB EEHEL 12, HERR=FrDHEK
0.558 & FEZEDCHEIEINI, Ya¥ris37 <X Tk 2h Fh —0.340 (p<0.10),
—0.402(p>0.10) &2 -72h3, EEMEHETR VLU THHBEVARRBIZ LR, ARYPE
WEERPKIRCOBER BT 5 HW 2R b O & T UL BHIKREN,

4, AV D/|LE

SPEARMAN ODIEACFEEEfREIC & b AR BRAYOEEE2 RN 72 (Table 20), =&ML
IS N 10 SNSRI L, BARDOZ WD b AEIIEM 254, KA X b
RS2 R 12,

63 (x:i—Y;)?*
p=1—1"1 (C1gr<l)
nd—mn »
LT n REEOR, X, Y RHEBTREOH—ERBICE A5 NIIFMNTH S, v e Frigml <
=Fr  h5 TR E S ICADHERRLUELOBNC & 253 TH, ADEBEOERZ #5357
ZDFHBHED, N=FXrEHTTFTATi 0.946 L FOIEOHEBENED O NI, ThoDlEdb
BNEHOABBORLII R =TSy —5 5 7 b2 APKELEL, POVTEHEEBEREVENY <=¥5
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—vu¥hr, 357 R~ a¥FrOIETH C ENmbnt, CORERIIIEHEREROELS. A
1" ANDRIEVSKAYA (1958) 33451 72 XEMIEE REiC X A ERL & —3LT 5%,

% ®

WEAYZFEED S RN 9y - < RORBFRIIZIRO & 5 S#ERENS $h 3,

(1) BAEHFIRT 5 EHEDZMb,

(2) BFABOTMAERIX YN, ZHRIZEECERICE > THRS D,

(3) ARRIT X 3 EHAHDE DS, TF—HER S EHOESIH 2,

(4) BERHETAEERIY Y - v 2059MERL L  REFESOEBYRE S W23 BRI

3%

&> THEHELDEIERELS (s OHAEREL TETER2ED TAHIIL,
1) FIEEECOWT

BRAYMERED > SRABROEEHEZHCRRIIKRDL I TH S, vayPridEHH -2+ 7 2
BH-EREE BB X=VriAh 437 - RBEE AR s bk 4 AR
B 237 (8TH 5,

WHEC A + 7 Y AEE Shiz C, DD 175°W DR T3, SRBEORERIL 12&W
HEHBRL N, BLOAEVLSTRED S SV, UL 175°W UEERTIREEONM RS R b N,
R=FrEH57 b2 R34 H%, o FridBEE 3 O RBEREEE ZRERL NG TV 20
BHENI, TPy TREBBOEARICKAZERED LA VMBR=FIrE BT I LR
TIREEFEIC L D BARODOEVK YL, 104 #iTHL KEOAER A+ 7 (EOBRE I A 4 O
1/5 iK1z s,

ZLTLOEd RBCAT EFAINHEBEOBRAER 2 TEEL, ZhZ nOHEMICK 58
B REBEEDIRA 2RO X S ITEDIG

ReFr -3 7bw2 1) 4% (2) A -HWEPEH - 27 3|/ B) 201

va¥ys (1) MBS A7 R BRE-BEE Q AE ) faa

ANDRIEVSKAYA (1958) iz ¢ v ¥ DR E L TRERBEHE A F 7 M, X=2Fr s 7 b2 X0D
EBHELTH 27 (8 - BHE - AEVEETH 3 LB FHE0%Y) REEZAYEL Trady
TR - EEEC WHE - Ax7 (- BEEE, SO RERFI TR A A
B - F%7 tEHR2 D, EBESDEZNFNORRTH T2 AAEEOSBL, 1 #iexd 5 Tl
PRI bOWHEZEONTE & AN —EKT 5, EELOBERIC LA 1 IIMOHEEL b 123 »IC
RaHFrEHSTIIRARESTEHETHE LBEDNE, Ch RO RET FE (1964 8 & O
LEBRASSEUR (1966) i Ao 555, BE &3 L 4 & ANDRIEVSKAYA (1958), ALLEN &
ARON(1958), 7R (1967) TR 5%, UL EROWREE S i EVIC R - 2R 2 IFED R RIT
LTEY, Uhb P (1964 OWMEDLSICL hDOEMREIZEECE - TR AT D%,
WL IERYEL TDA HIZERE, FEHND CREENTREESRKEINVEERALNLM, L
NIIAERICBII 4 W OMHEBECHEETINL TH S5, SB—RBEBLFHEZTL, AH
TR BB 2 IELIBIRT 5 L LD IN 5,

2) BRICHIAEEOSH L OBFR

BREOEILRNIZEBY, ZABOEARBCRBARLZENEDLN, RXaFr - HFIFR -
o ¥ OIFIEREDZ N C L VPHE I 3Nz, BREHMERY» 5 K2 3INIIN L Db DR H
KRZARE: b ERBREDDH S L EWR AN, BREECHETIHARMOERRR=FrW HEIX
3, va¥rpBELIIV, ZERCEL Y v r—R=FrERENTEDLN, ILRKHAET
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REREICEDDH 3 L L BPESHIINT, LD ERTRTHYHEOEEB I BADREN L,
FIF AN EAYONH L EEDOEB N »ORAINILS5TH 3, HEE BRE- 2x+7 18 8
BIED & 5 /BT, Ub b fFRCHBINERICHETS 7S 2 b 2RBE T3 vy TR,
COFEG L HECERE S EMNTE, 20DIREAECEREMAEOERINIV-OTHS 5,
CHICRL A 7 2RAEP TR E TRy Eh 57 P ATREBOSE, BEHD 3 0IE
BEELS A TEROBENEETH 2 203072, O EBREEECHABORARI R
6L, I5RXBN=FrOH EHRRHERLIADEEDbNS, ZERCELEEEVHZ
ERMETEZVIRLTER=FIrIEHn 57 b2 2L BOEFBROERITRINT:, Thx=H
rititZEER  FUBERN - OMC AR S EOHBSED b, 3 5 K ABHERE OREO B E
ETH-17 (Table19), THIRELEY YR SERE ZT ARG T S, R=FrOBEKR/ID
BILEILLDTHD5, ZORREL TREKFCAREVEBEL, BREERD 5 MEEOHES
BLh, DECRRECHAYOEE L ARBE LOBEMENIIILT, IhPZEBERELRHE
B EICKMU D EEbnL, EOT D NR=Fr3AWERTIIHN S 7 b < R HEEIL T
AL TS, ABTEEEETTIRB TR IS I X ELEZHR-TBEENS T ENTRLEH,
N =Y DHFEEESBARE L O Do & 28EL I2 ALLEN & ARON (1958) D%z LD
WeEXETEEDEVAS,
3) ZAROERICRYT ZER ‘
BEROLVLEONNERI > THREINS D, dIVIINSEERECL > THEINS
DRHLDIRT S EBKRETD 3,

EFNFRORBOBNIERES, 2THVRKEBERERZMI DY e Fy - X=2Fr - 557+
2 2D BEAEARAGR 10 L3I TEEL, SEGOHEAR L HMES Table 21 T Lz, BOHNE
LB X-BONELS AT, LhbORMESANBREECTECEBDRIM»S, ROMEIZZE
NFhOABDOEABRDORAEIGENMERZRT LEATIVTH S5, ¢ ThiIR=¥Vr D BEEEN
By mFrOfELich, #9572 2ATHEOPEICAIBT S &AL T LMK, T RE
DORIIVEFEINTOVLVD S EROKEITH 5,

B HEOR=FrOBERIZ oy - #5772 b, IZAMEE b EERCIIERE

BOEBIDLNTV 3, BRYWESED» 5 R T, ZhFhOARR &R AORERCHERE 2 ERT
ZEEALNDDY, BIRD A B HRIZALNIN=YY - 557 2 ROFEREDOHERE ZNT

NOREOHHRIC X 2 BARDINER, MOBAEHDOEVCMAT, BROEERENEROHER
BEPHRETIRIERARCEZLLZRTIOTHS 5,
1) RELAWIHEOBR
Table 22 I3 EREEH A D K SRBRED & BRI (B)E 1968) 2 RODWRMTHBL 126 DT d 5,
BEOERSTEENEENTHE A1 ERD, 1Xh RIS L EPMH 1L/ TH
IO ERT, B CARONMELERIC > THET A :8b» 3, v a¥ s Tid BBk
T—RESAOEAY, D ERTEPAHOBEAMSR N, N=¥5 Tid B’ ki EELETIHRD
BfDs, 757 2RTiE A BRE—BEIHOERBBED bz, £FELUTRIZHEINGR
HAMDOSHFCHIET B EELON I BANZV. LHLR=Fr TEFRY 80% %A, »D
BABROMED 7 Fu, Fis, Fis (B8 HBBVCBERREESL 2 L, BcEEROIMITHET
ZEVSDOTIREL, BEETRIMOBIKECHL TREET SN 2 NI BEIHOEELHE
FTBEEAOND, TRV uFFOBIERENR=FY - #F77 <20 A BEIED 6Hhl—
BTG OEM, 5 3KBICEERE T 2 BEBECR—EDOBRZER 2 5, BEOCEL2THET
b b, SIRVAHICKED L 5 L BEEBRSEET 3 D BEELS —BLLL
TH3 T EBRELRBDNS Y, —BMORD b NI RO SHERIIL 0.33B (Vv ¥y) 0.26
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Table 21. Comparison of maximum weight (g) of the stomach contents among three
species of salmon

Chum Sockeye Pink
71.9 Euphausiid 139.0 Squid 111.0 Squid
65.3 Amphipod 138.0 Squid 99.0 Squid
64.7 Amphipod 133.0 Squid 85.9 Squid
54.3 Amphipod 129.4 Squid 78.0 Squid
53.8 Amphipod © 128.0 Squid 75.5 Squid
52.9 Fish, Amphipod 123.3 Squid 65.2 Squid
51.1 Euphausiid 123.0 Squid 65.0 Squid
45.5 Amphipod 120.0 Squid 62.4 Squid
44.4 Euphausiid 113.0 Squid 56.1 Squid
44.1 Amphipod 108.5 Squid 53.1 Squid

Table 22. Comparison of the divergence coefficient of spatial distribution regarding
the three salmon species, showing uniform distribution of the chum in Area B and of the
pink salmon in Area A’ and contagious distribution of the chum in Area D and of the sock-
eye salmon in Area B’. In the whole areas uniform distribution in the pink salmon and
contagious distribution in the chum and the sockeye salmon

Mean number Unbiased Divergence
Area Number of | of fish per net | estimate of coefficient
fishing station |  unit (tan) variance ~
(X) " (viX)
Chum A 8 0.83 1.26 1.52
B 8 0.33 0.04 0. 12%*
C 3 1.03 1.31 1.27
D 1 2.87 8.43 2. 94¥*
whole 31 1.43 4.43 3. 09+
Sockeye + A 6 0.57 0.23 0. 40
B’ 1 3.92 36. 76 9. 38%*
whole 31 2. 46 28. 556 11. 60**
Pink A’ 7 0. 26 0.07 0. 23*
B’ 8 0.35 0.30 0. 86
whole 31 0.17 0.10 0. 59*

* gignificantly larger or smaller than 1 at the 5%, level
** gsignificantly larger or smaller than 1 at the 19, level

B (R=%%) ERIL T, Ub b hiBRic i ~NMEOE2RL, EROBEGRBEHESZ Y215
DEREZL &LV, BRECABDREELOERR =¥ - ve¥r - H57 b v XDIFICFLZ
I HRFIR S0 5 ERGEDOLER L EHEOSHRNITME LOMEB D 51200 b Mz, &
R HhAEEOREEBRC L B LTERL » B b LD TRA/ZITII T 32 h o120,
SHREABFON & HREM & ORI OV T—BREMICER T 5 LEXD 5,
5) RGOS

NR=Fr EHRT7 b REBRYPERM DD TEUYUL T Y, 24 5BHOHSS THIA
1OT, KA & B ROV TER IR EROMKRE 2R % =AEM THEL 72 (Table 23), A’
HIRT 10% D EBEIhI R R=FT LH5 7 <2 Tld4Hh, vudFrTi4+7 i - B
B -ERETH2, veodrOfiBR<=¥r a5 7 b2 ARBITLALEREINTHIZL, i
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. Table 23. Percentage composition of food of three species caught together in Areas
A’ and B’

(Area A’)
Mean
Euphausiid | Amphipod | Fish | Copepod |Pteropod| Squid | Others| weight
of food
Sockeye L3 0.5 2.9 0.0 0.0 | 95.3 | 0.0 | 53.2
Pink 0.7 1.9 6.6 0.0 0.0 | 91.3 | 0.2 | 246
Chum 12.4 0.0 2.0 | 56.1 28.4 0.0 | L1 | 1L5
(Area B')
Mean
Euphausiid | Amphipod | Fish |Copepod| Pteropod | Others | weight
of food
Sockeye 43.0 25.1 2.7 0.0 0.0 4.2 6.2
Pink 16.4 27.5 53.2 0.0 0.0 2.9 10.2
Chum 58.9 13.0 8.5 0.2 16.6 2.8 11.0

REFZEANTT IR E A WOBARII DD TEL, SUBRT 90% 2MA 5, LhbDTE
b A BRTCIREABOA D BHIRFrLEHT I REDEFVBTRING, BILF vy
WEERTZ2H5 7 v ADRECRE & 1 vOBRI OB ZIREU - (1964) OBFZEIR, 7

SYBROREZFrENT TP ADRERA WY EBELWEPRTCL2RTEDTH 5,

B ¥R Tt A RO A HD I E\EULERIRRE S hT, WL 2bOHEEMERIL IZBIATE
BEINTVE, HEOHE» LA 37 ¢ - HHEY>S S ZABOHEFLAEYFOIR=FrL 257
F TR EDOBESHPFEINDSY, HEE S B ERTIR A RS Y BERESIIN E L, B

BCEILRLWEDEEALND,

-3

#

. BMERTEI DI 19664E6 H - 7T AR~V LSO 0 WALV RFY c R=FF - H5 7
b e XOERPREL, BAED R4S 7 (8 - WEE - M EA . REUA - REE-BEE 4
HE - 20O 8 WA AT TER R 17, )

. AR & O REARER S U, 4 EHRE S 3Ny v POk BEE (AR,
Hes B, 757 1 CHR), Wi OB Thol, 2MRCESINII N =
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