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Stomach Contents of the Pink Salmon, Oncorhynchus gorbuscha
(WALBAUM), in the Japan Sea during the Spring Season of 1965

HIROSHI FUKATAKI

Abstract

The stomach contents of 585 pink salmon, Oucorhynchus gorbuscha (WALBAUM), collected
from various localities in the Japan Sea during the spring season of 1965 as shown in Fig, 1,
by overnight operation of the driftnet for the surface layer, were studied, The weight of the
stomach contents was determined by weighing the stomach once with the contents and again
with the contents removed, the difference being the weight of the contents, The stomach
contents were examined in as detail as possible, then each component of the diet was weighed.
The predominant organisms in the diet were Parathemisto japonica BOVALLIUS and Thysanoessa
longipes F. P, BRANDT, while the young squids also played somewhat important role as food, In
addition, another groups, such as Euprimno macropa GUERIN, Calanus cristatus KROYER,
zoea and megalops of crabs and fishes, were occasionally present in more than trace amounts,
The relative importance of various food components or items in the diet of the pink salmon
are shown in Fig. 2 and Table 2, respectively, During the early month, P, japonrica alone
constituted the larger portion of the diet, but during the latter months, T. longipes and
squids also occupied a rather important portion (Fig,3), In comparison with the results of our
previous researches on the stomach contents of the pink salmon in the Japan Sea, it is suggest—
ed that the food constitution and its succesive changes during the spring season varied little
among different years, P. japonica were eaten in the wider areas, while T. longipes in the
somewhat limited areas. The localities with the intensive feeding upon both species mentioned,
were found in different areas, in such manners as the former species for the warm Tsushima
Current region located southeastward to the polar frontal zone, and the Ilatter for the
northwestward to the zone, Although the food items taken by the pink salmon in the North
Pacific Ocean including a part of the Okhotsk and Bering Seas were similar to those taken in
the Japan Sea, there are a few difference in the food constitution between the North Pacific
Ocean and the Japan Sea. Fishes, copepods and pteropods were scace or negligible in the
constitution in the Japan Sea, while they occasionally occupied the important or larger portion
in the constitution in the North Pacific Ocean (Table 4 ). Putting all accounts mentioned above
together, it may be considered that the food constitution of the diet of the pink salmon are
mainly affected by the faunal characteristics of the macroplankton and micronekton distributed
in habitats of the predator By the way, it seemed that the feeding intensity of the pink salmon
in the Japan Sea during the spring season of 1965 was lower than in the previous years so far
as our researches are concerned,
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Table 1. Sampling location, number and size of pink salmon collected each ten-days from
the Japan Sea in spring of 1965,

Ten-days No, of location No. of fish For k-}engtif o
in Figure 1 examined Mean Range
— —
Early-March 1— 3 29 410 372—451 3ALEA
Middle-March 4— 5 20 411 376—451 3 Arha
Late-March 6— 8 30 398 350—450 3ATHE
Early—April 9—11 30 412 352—454 4 B EA
Middle-April 12—18 69 413 362—463 4 Ahf
Late-April 19—31 130 410 370—481 4 A TH
Early-May 32—39 79 420 409—486 5 A kA
Middle-May 40—49 108 423 374—481 5 A
Late-May ' 50—58 90 447 380—504 5 A T4
Total 585 it
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Fig.1 Map of the Japan Sea showing location of capture for pink salmon used in this study,
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Fig.2 Relative importance of various food components in the diet of
pink salmon caught from the Japan Sea during spring of 1965
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Table 2. Percentage composition in wet weight( A) and frequency of occurrence(B) of diet

March
Early Middle Late Early
A‘ - B 17&7 . B A B A B —
) - % %% % % % % %

FISHES

Maurolicus japonicus ----------- 0.0 3.4 — — — — —

Ammodytes personatus ----------- — — — — — — — —

SeBASLES SPP. wrerrrrrerereieeaanaaaens — . — — - - — —

Pleurogrammus azonus - . — — — — — — —

Hemilepidotus sp. --w-ooeeoeeeeeees — - — - - - — —

Unidentified «-cveoeeeeeeeeeriiiiiiinnnn 0.7 3.4 — - — — J— _
SQUIDS - +evvveeeeieaeeiiiieeie e e . _ . . - _ . .
AMPHIPODS

Parathemisto japonica-------------- 95.9 89.6 95.8 90.0 95.1 76.8 78.1 90.0

Euprimno macropa ------------eeee 0.1 17.2 — — 0.2 10.0 0.5 13.3

Other Amphipods «-weeeeeeevieninnns 0.0 6.9 — — — — 0.0 3.3
EUPHAUSIIDS

T hysanoessa loagipes «-------w---ee 0.3 6.9 — — — — 13.8 23.3

Euphausia pacifica --------ooeeeeeee 0.0 3.4 — — 0.0 3.3 — —
DECAPODS

Chionoecetes's Zoea, Megalopa --- — _— — — 0.0 3.3 0.2 16.7

Other crab’s Zoea, Megalopa ------ — — — — 0.0 3.3 — —
COPEPODS

Calanus cristatus ----------oooooeeeee 0.0 3.4 — — — — 0.0 3.3

Calanus plumchrus -------ooeveeeees — — e — — 0.1 3.3

Euchaeta elongata ----------emeeet 0.0 3.4 — — — — — —
PTEROPODS

Limacina helicina helicina --------- — — — — — — — —
INSECTS cevneervneemumemiaaeiinaaiieeiiiaenn — . _ _ _ — — _
MISCELANEOUS  «vvonveoirnieiiieianinns 2.5 207 4.2 15.0 4.6 267 7.2 43.4
TOTAL WET WEIGHT (g) -eeeevenee 458.5 127.0 265.0 245.6
WEIGHT PER STOMACH (g) «--ee-e- 15.8 6.4 8.8 8.2
NO. EXAMINED «eeeveseeeeeeerrrrnnininns 29 20 30 30

3 LM 3 Ay 3ATH 41 km




in the stomachs of pink salmon from the Japan Sea in spring of 1965.

April

May
Middle Late Early Mid&le Late
A B A B A B7Pj B A B
% % % % % % % % % %
i M
— — — — — — — — — o E A =4
- — — — — — — — 0.0 1.1 e 4 H F o
_ — _ — 0.0 1.3 _ — 0.0 1.1 e AL L &
0.4 5.8 _ — — — — — — i, & % Ve
—  — 0.0 0.8 — — 0.1 0.9 0.0 1.1 coerrrrriiainnns BIRCHCHB
1.2 2.9 0.0 0.8 0.6 3.8 — — 0.0 1.1 «coorrrrrmmnnnn R (ADY R oy N2
0.5 4.4 3.4 5.4 20.2 24.0 16,9 18.5 2.7 6.7 ooreeereervrmmmrmmneiiinnnnnn 14 » B
34.5 78.3 59.2 74.6 37.4 78.5 46.1 69.5 29.9 73.4 crereeeeeiieiiiin =hvy i
5.8 40.6 0.8 18.5 1.0 34,2 1.7 21.3 1.8 26.7 «reeeeercvvrmmemeninnen. ANV
— Z DA O PRI
AF7 88
50.6 43.5 25.5 13.1 35.9 39.2 24,5 25.9 59.7 46.7 -ere-eee- FY ) Ty om UFERR
0.0 44 — — 00 1.3 0.0 0.9 0.0 5.6 coreerrerriemeennnn Y FUAET S
+ B O#
0.3 21.8 0.3 18.5 0.2 152 0.2 9.3 0.1 6.7 XUAHF=BDOV =T « AHm
— — 0.0 008 — — 0.0 09 — — ZofiDI=DV =T « 2 EAR
B M OB
3.1 17.4 20 6.9 0.4 89 1.3 7.4 0.0 3.3 oo HTRA I YALFT A
0.0 1.5 — — — — —  — = e HTRA T IVNT VA
0.0 44 0.0 1.5 0.0 25 0.0 0.9 0.0 2.2 -eoremeeeene BN A IS RV
2 R #E
—  — 0.0 0.8 — — — e O e
— — — — 0.0 1.3 0.4 8.3 0.1 6.7 oeeerereremarararieiiieiii, B *
3.5 21.8 8.6 37.7 4.3 26.6 8.9 33.3 5.6 40.0 crrrreeeercoei, mo1k
777.6 883.0 902.7 647.7  1,151.5  ceeeeeeeeeseeeeneen HABWRER (&)
11.8 6.8 11.4 6.0 2.8 e LYY EHBNEYER (&)
69 130 79 108 [ T O PP WERBRK
4 A 4ATH SALW SA+FH SHATH




2. ERRHEROFEHHEL

H57 b=ADENEWEY, a) Parathemisto japonica 33 Y. 18 Thysanoessa longipes
CXoTC, FhENREINDHIE L 4+ 7 I EOKIEEEFRE, b) 1 »EOL%ER
IOEEN S a) X IXKBOBERE, LKL T, BEREMAKD S 2 THEDEGN
FEECEL LT REBAEE 3 TR L e,

KIS, 4 A TA~5 AdhExDF L Z£HTIEI0% L LS, 4 A TH~5 Ak
BB THT0~80%UEE TR LT EDTE Y, ZOFHEYRACHABTEBTEL %2
F7 =R, WMLTTF v b vRETHHZEDNELLTHS. A 3 A KB
FEBEOEEN L SAETT 501X, OB A # B DHEND o 1clcdTH 5.

RINEHEERBREONE LY Z D E, 3SA AL TEHCHT T, P. japonica & x->T,
BE AR IR T, ZOHROFHTHE TS, ZOMIFICERMRD30%
Ea by, BENEEZ®S U CEERMHRINO 12 THD 2 LI hikarof. Lal,
4 A rAns T. longipes BHBLLIZ U 4 ArpA» BLHTIEEEHKD 5 2 T25~60% %
5 A EERIEIE & Ioote. FDTdIT, 4 A~5 Ay P. japonica » T. longipes
DOWEC X o CRIEHEMEF B EREND X 5y, filoA »EgEoHEE bbe
T, 7T 7 b= ADMEHERA N SAEKRC It T B 2 ERRD BRI, HEREYO L)
THRED 5D 5 HEN, 2RAHELEC TEbdTUEL, B E Lo TIWREETH O,

MAY

A...... O E...... F*7 I8 St 4 H Foeounn i S|
Fig. 3 Seasonal changes in percentage composition of various food items in the diet of pink
salmon caught from the Japan Sea during spring of 1965
A Amphipods E-..... Euphausiids S.oeeee Squids Feoooonn Fishes

3. ERRMEROHIERIZE(L

H 57 b=ADfEEF, oL b RSB EIA R - L T\ Parathemisto japonica 1%,
JANEHERC 7o TSR TR D, FAEHASRD 5 b, £ COFMOIFAENRDbZ LD
1372721 HORTH oM. FREMSCKTHAF 7 b=21 BHicb dP. japonica D
B O ME A A 5 4 RO FEMNCR L.

P, japonica ZoO\CTEELH T 7 P < ADEEICH oI Thysaoessa longipes H it



Parathemisto  japonica . Thysanoessa  longipes
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Fig.4 Distribution of P. japonica and T. logipes eaten by pink salmon in 1965,
illustrated by average weight per stomach
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Fig. 5 Water temperature (°C) at a depth of 50 meters of the Japan Sea during
late-April to early-May of 1965
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Fig.6 Distribution of squid and E. macropa eaten by pink salmon in 1965,
illustrated by average weight per stomach
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19554F- 4 JJ15H 25 5 A26H £ -CORNC, L id # v e (7 B35 Y511, A o §E 738
AN DUHRD B, FRC X o CRIEX e h T 7 b~ 2% 1,000 B MELEHESE (kR
< JLKBE, 1956) % & 2nT, BNEMOERMIRAYRDE ZH, 7 3 F46.8%, i
BF46.0%, 1 78 (2D Limacing % 5 BEHE T L HHRTWS) 2.3%,
ME12.0%, EIHE0.3%, oM (»=HoLhtir) 0.2%, itw 2.4 % &\ 5 FEE %18
fz.
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(Themisto sp.) THY, £ MERCRICENTNEE &, % DF T b O D%
ERPERBIC I oTHD bR TN &7 Y, ThE TEERY BN LT E 1219654F-0 K
WP EIHRIC OV TOTELR E ELD T I UTHD.
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M bhic X 57, T LL, LovbRaERIINRaEZE®) (FHE, 1964) 1k, 2T
WhDEELZDORD.

* & 2T, Themistosp. LERBELIh T3 b DiL, EERZ OB ITIS\WT Parathemisto japonica
BOVALLIUSX L7ch D EF—DETHDH LELTIWTHS 5 (BOWMAN, 1960).
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Table 3. Frequency of occurrence of diet constituents in the stomachs of pink salmon from

the Japan Sea in 1959, 1960 and 1965.

1939 1960 1965

Total number of % % 9
examined stomacks.---.-.-- 876  100.0 904 100.0 585  100.0 -ceeeeeeernni’ i }E b4
Parathemisto japonica--- 564 64.4 586 64.1 443 75.8 ceveveiiinin =k vy 3
Euprimno macropa ----- 171 19.5 242 26.5 155 26,5 ceeeeeeeeennen N/ ANV
Thysanoessa longipes --- 97 11.1 186 20.4 138 23,6 FH /) myH e r UFIA
Other Euphausiids -------- 48 5.5 14 1.5 12 2.1 ceeeeeens ZTofoF¥7T I8
Brachura larvae ...-...-.-.. 106 12.1 125 13.7 72 12.3 coeeevenennnnns # =1 D Y
COPEPOdS  ++erervrrrrrnnnnnnnns 60 6.8 44 4.8 46 7.9 ceeriinennn. e il Eai]
Limacina helicina --------- 3 0.3 37 4.0 11 1.9 v r vy < <A
Squlds ........................... 42 4.8 65 7.1 55 9.4 ceeeiiiiiiinis 14 + %ﬁ\
FISRES v cveverneneneiaanaenns 48 5.5 27 3.0 19 3.2 e fit 95
INSECES ~evvevvvvmmenennennaenns 7 0.8 20 2.2 16 2.7 eeereiiiinaen. o H

Middle-March Early—March Early-March
Period examined.-----...... ~Early-June  ~Midde-June  ~Late-May

3 Ay~ 3 H kg~ 31 LAy~
6 J1 Ay 6 Aty BT A i 7 300

5 #iBHECETBHS 7 b= ROERER & D B

JEARSETED AR (R—V v 7R L Ok — Y 2w 5 < Ts) B X OHIKEIC KT 5
75 7 b= ARBOEEHERIC O T, BAEE TICHE IR T WA R LT 4 KRR
L. _hime#VLT%tH$wKﬁK%H5ﬁﬁ7rﬁx&@®ﬂﬂﬁmk,:nb
Ny AN U P N R ol s WA 2, 3O IMENEDBRD .

FD 5B, %O&%ELL@H SRS D 7 TRED 5D TV AL TH D . H AKX
BT 31 D 19654FE D AL A TN X AUy, SN 0.5 W3 Einws. e, Jbkik - dok
BF (1956) 1 XAUE, 19554FEDBELE FATHKIC IS\ T 2.0 % TH D, LarLinh b, fhodl
BRI 2 WA, R Y OEIGE ED T ILERE L, el ARYE
FhD80~90% L L a b Twb & &ﬁb Hh57 b= AORBITARYETHD E VD
4t (SYNKOVA, 1951) Xxhabhd

AR B 2 AR 3 ~5 ATh b, ko chs s A58 A Tof
THHSONELNZEDTHE, ZOX ) R ONEE, » 5 7 b= ARG
DRI T F v 7+ vEELDBHRAMICEERL T S EE2RLTWAESELBNRS. L
Ligas s, AARGAKBCR TS, 757 b~ ANNEESSMmITET 5 A » HLER 4550
mmoOF = v Y =Y RERHHELTOHHLRD LR THDT, KR & b 7% 5 ko
KEICHTHEREBOIAKC I DT, 75 v 7 v SAAMCE(T DL DL 13
2. LA, ERLhOFEN, FHEBRCRT 2777 b~ AD{HAECHE L fc—E
DRE X OHFHAD B DR, 75 7 b= ADMHFHERIZEI S5 oL b RERER
ThHhHEEZDND.

— RIS AR, BRI LU CRBEORTE o i e LCuwb. flzE, BAR



YEKIBRZ 81T % A 214 Todarodes pacificus STEENSTRUP o ¢ % T~ 7=l (1965)
b, WETIEHEE, L Parathemisto japonica 2ok $ X <AL TEH, RETIX
RAERMRE L O 2 MELTWS. oAy, MACHERT AL AL 5D
FHINLFERSIC BT 2RO ER I D S RE L (PHH < 13£+,1955), IR & & 72 5 e )
WA U7 PRER DA & 5 F 2 R AT & 7e\ s, ANDRIEVSKAYA (1958) d %7z, # 7
7 b~ ADEMIENL, HAF v VI OREKIBICESET AT L) o TE T3 52, 2l
AW DT 7 v b vtk E Te D KRELOMEN VI, Lavd B OHEFENH R TH
HHEBELELTND.

ZDEDy, AARWKIC KT D7 5 7 + = ARBOERRER D 5 2 T, BHELE LT,
TN 2 D T2 T ER DI L, OB\ Tx, h bofBkiiho
RITEPRERE WG ASRD B TS (GF45).

D X5 IR O HLEIT & 230040 B3, HAWKIR & IR E D7 5 7 < 2 O ARFHT)
Wk, FEO—s X0 A O LT, JEFC X < 5l LT\ 5. ANDRIEVSKAYA (1966)
X UE, 1962fEDJbVE KRR BT % » 7 7 F ~ ADIEHER T, 1040 Lo s
DL, 4~5 H i P. japonic;, T. longipes, Calanus cristatus ¥ X ONBEDO ~2Hh A v
~F (Myctophidae) TH b, 6~7 Aicix C. cristatus DX\ ~-3HATHbH, 8 AiIc
A D EEEE O a AT N ETHD.

ZDE,MOHFETIE, B « < AOFC IR S ha )% E £ o THER LT
HIEMNE L, HF5 7 b= ALRTOMBIIWI RN TH DM, Folkricik, Thysanoessa
longipes ¥ 1213 Thysanoessa sp., Parathemisto sp. ¥ 7213 Themisto sp., Primno
sp., Calanus cristatus, Calanus plumchrus, Limacina helicina, Hemilepidotus,
Ammodytes, Pleurogrammus, Sebastes ¥ 1-i% Sebastodes 7v ¥, 2 F12 kL7 B AL
BF5HH 57 b=ADMFhC LN 5 flie)md H1T 5 (MAEDA, 1954 ; NAKAI and HONJO,
1954 ; ALLEN and ARON. 1958 ; {JfjE, 1964;7c&).

25 LIcBlgux, w7 « ~ ADAETHIRCH H b K i+ KM 75 v+ viEs
LOVNUF 7 b v O HEP TS D, —ERECEATH D HREX R LTV DH D
EEZbRD.

6. # B =

HACHEINIA 5 7 b~ A0 FHARWER O AMIE, 19594121158, 19604174
g, 19614F1290~94 g, 19654E1IC79 g TH D7z, 19654ED = Dffifkiy, 5 H25~26H125 1 X
TR Lo A 1 557 TR W CHHME S el T, ffF44cm, {£51,240g, IPMTEL20gTH

* BOWMAN (1960) = X AuE, dblEASEEEKIRIC s\ CiX, P. japonica & P. pacifica STEBBING
DWFENSA LTI b, “P. japonica (= P. japonica + P. pacifica) is listed by BOGOROV
and VINOGRADOV (1955) «+e-eeeee P LW ED LA DAL L, BOWMAN (X v #HoOPF
FgEMN P, japonica kL TCWBLODHMTIE, FRDO2ENEINRTCWEEELTCNSE LD T
5.
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Table 4 Comparative results on the stomach contents of pink salmon sampled from various

) } Percentage
i} g k| .
| =]
L | S . g | B A gA
S S A Sampling area 8 e @ B
PR = SR | 5 SH | 87
x| o'%[ [ g & 3
s = 3 :‘ 3]
| “RDm | om | am
I U SN SN
8 Estuary of Kolpakovaya River, Kamchatka ... ... 12...85.0
8 Avatcha Bay, Kamchatka _ . . e 162920
]?ggg ; } Gulf of Kronotskii, Kamchatka ... ... .. . . 43{ 28(0)
g } Waters around northern Kuril Is, L o 64{?28 4
1952 6—7 Aleutian  waters. ... . 97....8.8 5.4... ..65.9
1954 7—8  Off east coats of Kam, and around norhern Kuril Is, . .235..60.0 0.1.. .11.2
Aleutian waters southward to Attu Is. . 10.0. .. .. —_....39.0
Waters around Commanders Is_ _.60.0. + 27.0
Off east coast of Kamchatka o . . .35.0_ ot
1955 6—7 (Off Cape Shipunskii_ ... 14.0.. 4. ..48.0
Gulf of Kamchatka ... ... 20,0, . 25.0
Waters around northern Kuril Is, .. .. ... 45.0 +.....24.0
(Sum up the above six areas) . ... ....300 4+ .27.0
“"Okhotsk Sea off the west coast of Kamchatka 46137 6.7 0.3
1955 6—8 Off east coast of Kamchatka between 49°30’ N to 53°30" N, ... 136....20.5 1.7.....7.6
North Pacific Ocean from 165° E to 175°E
L and 48 NSO N e L 17,0081 20,2
1956 1,061.. 44,8...28.9  11.0
1957 175 3.7 0.6 36.5
1958 North Pacific Ocean between from 47°N, to 57°N ,and |~ 353 19.3 41.7 18.6
1959 b5 g 154 E. to 177° W. (included a part of Okhotsk and { —— 204 .16.0.....0.7. . 37.3
1960 Bering Seas) 176...16.2.....57.0 . .11.7
1961 178 21,8 1.1.....52.4
1962 ... 196 .19.0 8.2 21.8
1963 1198....10.1 1.5 46.4
5 , o 149 4.2 1438
1962 6—7 p Western North Pacific Ocean . 026.3....0.9. ... .33.2
8 31.2 . 62.6__ 2.0
Eastern North Pacific Ocean
3 stations (55° N, 135°W_; 55°N, 150°W._; 58° N 145°W. ) .. .94..29.9 0.4 21,
1958 5—6 1 station (55° N, 155°W. ). 10955 . — 2.2
3 stations (50° N, 145°W_; 50°N, 155°W,; 55° N 145°W.) ... 47_.10.8..74.6 —
1 station (50° N, 135°W . ) o 16....2.2 . —_ 43.1
1955 4—5 The Japan Sea around Okushiri Is, . . .. ....986...20. . 2.3 46.8
1965 3—5 Off shore region of the Japan Sea ... . . 585...0.5. _6.5...33.4
t In this report, percentage composition were shown by volume. { Z ORHICEIT2HHAEY



areas in the North Pacific Ocean and

the adjacent Seas,

composition in weight

o | B RS /
5 o < . e
g g 13 St 7 # 7K % o #
| oM g Z -
E | & g #nH
<§E i Qﬁﬁ i Q"%E 1/5 Reseacher
4+ CHhAF VA, anta—T
+ + ” , TUF B
} ” , 7w yx—I5 SYNKOVA (1951)
+. S\ :
T T R
10.6.. 1.7+ 4.7 7V a—>v VKK MAEDA (1954)
21.2..0.2 0.7 6.6 .. aF v nHEEMH, LTEMI ANDRIEVSKAYA (1957)
+.29.0.13.0 4+ Ty YEELT Y a—> VKK
- —-.10.0.  + 2y PV A S — KR
45.0..  + 13.0. + B LT v Y S IR A KR
30,0~ + 6.0 + ” ¥a 7 v AF — KK ANDRIEVSKAYA (1958)
40.0 . + ” HAF YA
18.0 . 6.0, 4+  JbT/EKER
23.0..5.0.9.0 6.0  (Fil6Kxikosi)
056.9 0.0 101 12,2 h AF v Y AV R — Y 2
49.0. .1.0 3.5 16.7 . ” B 49°30' N~53°30" N [iyih ALLEN . ARON (1958) T
12.5 41.7..5.5 0.0 165°E~175"E, 48°N~50°N ot k¥
57 1.7..6.2 1.7
7.8 30.0..3.0.22.4
10,9 5.4 11 3.0 | 7o N57N", 154E~177W oL AT
13.7 16.2 3.9.12.2 (k= 7 L O~V v 7 EO— ITO (1964)
6.5 1.8 0.7 6.1 LD
1.7 6.8 ..5.8.10.4
13.2...9.5 .13.4.14.9
12.6 17.7. 5.4 6.3
55.1 10.2 0.6 0.2 - ’ - B A
37.7 1.0..0.7 0.2 JEAEFEE ANDRIEVSKAYA (1966)
- - .09 3.3
AL AR
8.2 1.0 9.6.29.5 3 B (55° N, 135° W;55° N 150° W;58° N, 145°W)
0.6 .— .— L7 .1z (55°N, 155°W) LEBRASSUR (1966)
4.6 - .- - 3 (50° N, 145° W;50° N, 155° W;55° N, ¥ 145° W)
34.3 4.4 69 9.1 14 (50°N. 135°W)
L e _ . I, HOKK. PREF, FISH.
46.0 0.3 2.6 AAYEDO WM K B Exp.STA.et al (1956)
52,6 1.0...0.0. 6.0, . BAR#mGHEKR FUKATAKI (1967)

A BT L o TEbIR TS,



D, HPIL Thysanoessa longipes iz X
DTHEMEINT I E7KB). Ly
L, [FUHFETHEI AR 43cm,
A1, 140 g, IIRER19g DHEE,
EAEZERICHECREBCS 57 GETIN
A).

COBIRD X 5T, FFCHRES e
NTT7IRATH-ThH, ZOEMEIC
SR EI O A B GED Bh s e
Hote. LosLiennb, i, [FMHCH
YEINDH T 7 b= ADEMEORIKL
NI N W EH AR D BT
L0T, WFCHEI RN 77 <A
A 1REE 70 UC, BEHEMEIR

BT FUM#HE TSI A T 7 b= ADZ

ZSCW e (A xfaf (BYkAE
> (BW-SCW) Fig. 7 photographs showing an empty (A) and a
BWeener ik full (B) stomach of pink salmon caught

by the same operation of drift-net
SCW--- 1 Pty ki ; P

AoRdTz. 8T, 196043 X ON19654FIC Fo1) A PHEAT ISR O BN # 7% L 1.
19604E-D 855, PIAINC & DR 3 U ED L o iR b, oI o T ERAME S
o T HANRD b & Lic (G « &2, 1961025, 196504, Wity = o
AR 3L EDd Dikin <, FEOFMVALHINLRD bhitd - .

#9 I, FIRAFERC KT 2 BNEEERE A ZEMNCR U, dfRKIEO IR D,
FRAAR 7 & ORBE A M LTIl 5 &, 1959 FICIEHERKIEN S o & b Ed - a2 & 23
LITH 5. 1965511R 5 g Kl DA D EI G 260EIC T NNTH L, F iz, 50 g Ll Dk

1860 1865
51 e =
o 4 -
—_ .
= . . .
8 3F - °
|
3 .
@ . .
— P R
D\\] oL + . . | . . - o .
= .
2 - LY . ° s
W . . o . H . o:
1r «® o + o o s ¢ o
. ° ° . oo e -
e .t o ¢ . . ® o . o..o hd
. . . é ,:.. ° 'l. 1] S e
T T T T T T
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Fig. 8 Seasonal variations in feeding intensity of pink salmon in the Japan Sea,
1960 and 1965.
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DEENR S VI o lcZ T EMD, COFEOHRBCRTDH 5 7 b= A0 i 8 K i
13, HEBAE L - DEHEEI RS, L Lans, K ERKKRCsT S 5 7 F<A
DEERRIKIED 5 212, 1956~1960FEUT 2 b i X 5 Il /s 4T (GHEE, 1964) 2%, H
KD 57 b= AR DRI EAERE RS,

V. = #

1. 19654E3 Am 55 A, BAURHEDOEZEKIELBESNRIH T 7 =258 BDHN

B EET L.

2. b ok dEEHEREYL, WEED Parathemisto japonica » #+x7 (oD Thysa-
noessa longipes TH D, 14 HFEOMEN T TR T e, A, BEE, BEEE, »=
Hahd:, e REg Y HB L, ChBIEERER &0 T ko i,

FRHER DB L LA 2D &, 3 A, P. japonica 137373 WELMEEITH -1
s, 4~5Awix, T. longipes LA HEOHE LRI D, SRR SA
P2 1N IS NARY
4. P. japonica 75 ETHR ST F R B AYER AT LR O 56 B BRI IR 1303 HH 24

L, T. longipes o ziuk, BATHRUILOBKBICRS T re.

5. BAYCRFSH 5 7 b= AOMERER E ZOINEILOFHTIIDH E H K& I ELTHH
RBD B NI DT,

JERKEPE, Ah—2 28, =V VIR THESNCY 57 b~ AOFEHER & B AL D
FREIET 5L, BABTRERNE L TOREENSERED N WA, B, =i
A, bOMRcs - OIEERM/ERC /> TW 25582037 d bz,

PEDMBEEREELT, 777 b= AOMRHERL, £& LT, BRI KM
v bR s bV OEHEORFFEC X o TEAEIR T2 EEZDRS.
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