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Examination of Predation on Chum Salmon Fry by Juvenile Masu Salmon

Yasuhiko TAGO*

Predation on chum salmon fry, Oncorhynchus keta by juvenile masu salmon, O. masou, during the
period of seaward migration was examined in the pond of the Shougawa Hatchery in Toyama
Prefecture in 1995 and 1996. The predation rate and mean number of chum salmon fry eaten by
parr type masu salmon were 45. 1% and 1.1 individuals, respectively, and those by smolt type
masu salmon were 29. 2% and 0. 4 individuals, respectively, in 1995. In 1996 those by parrs were
60.0% and 1.1 individuals, and those by smolts were 50.0% and 1.0 individuals, respectively.
Fork lengths of the juvenile masu salmon which fed on chum salmon fry ranged from 11. 8 to 17. 1
cm. Larger parrs tended to feed on more chum salmon fry than smaller ones in 1995, and larger
juveniles tended to feed on larger chum salmon fry, regardless of parr or smolt, in 1996. In order
to multiply chum salmon more effectively in a river in which chum and masu salmon are released
during the same time, it is preferable that juvenile masu salmon be released at the upper reaches
than at the releasing sites for chum salmon fry.
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Fig.1 Location of the Shou River and Shougawa Hatchery. Closed circles indicate the releasing sites of juvenile masu salmon
(St.1,3) and chum salmon fry (St.2).
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Table 1. Rate of predation on chum salmon fry by juvenile masu salmon and mean number of chum salmon fry per masu salmon
juvenile in the pond of Shougawa Hatchery in Toyama Prefecture

Date Phase of Number of Fork length Rate of ’ Mean number of
smoltification juveniles examined (cm) *! predation (%) * 2 chum salmon *3
24 Mar.,’ 95 Parr 82 12.9+1.5 45.1 1.1+1.5
Smolt 65 13.8+0.7 29.2 0.4+0.8
12Mar %6 Par 0 13.641.4 6.0 L1£13
Smolt 44 14.8+1.2 50.0 1.0x1.1
*' Mean £ S.D.

** Number of masu salmon juveniles feeding on chum salmon fry X 100 / total number of masu salmon juveniles.
*> Mean number of chum salmon fry per a juvenile masu salmon.
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Fig.2. Frequency distribution of fork lengths of masu salmon juveniles which fed (shaded column) and did not feed (dotted
column) on chum salmon.
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Fig.3. Relationship between fork lengths of masu salmon juveniles and number of chum salmon fry eaten by a juvenile masu
salmon.
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Fig.5. Frequency distribution of the standard lengths of chum salmon fry eaten by juvenile masu salmon(shaded and dotted
columns) during the experiment of 1995 and 1996. and the survivors (open column) during the experiment of 1996.



8 EHILRKERBG MRS £155 (2004)

YO SYAPRADBFMRDBIR ST MOBETIIV 7 I ADFEICEEL T I2Y T A
PHOADEKIZET ), FEALEHP LR LA2EMMSED SN, T rfEAETTANINIBWTH
NIZAd» > TEM LA, MTFLTL AN EBETLOT, B2 OOBEIZENHICLR
D, ZOWBRIAFTRIVOAES TH L LM SN D UMk 1977, ENITRAEL MEFEEFT-
TW721988~19984E 1213, 1 FARZMA A4 7 HEAITON» 5 H12kmO 5 (Fig.l: St.2) T
I T (EINERAEBEER 1999), ZIZRCEHICLI ~5FRBRDOY 7 I ADAEIL N Y
B, BETOHERHEOEISIEVIFIAEZELT, Y7 HAOKTEHSELN D2 ~5mT
Pt (Fig.l: Stl) TR SN T/ (FEH 1991, =& 1998), RRERICBWT1IHY) ¥
FTYAGBIRIIOEH I RO T HAZHELTCWAZE, BIUENTRELLY 5T
b BERIAD 4 BIIZENBTERD40.2~93. 7% 2 VAN ED, FIC4 AhHTIE 1R
LW W IREOT rHAZHEL TV LOBRECHR S5 (AF 19%), ThHnZ ehs,
FEREBETREN MK ZIT> TWBICIE, BROICEZLOY AN 7 I AGPAICHE
ShTWwittiEESb, REN MYADEBICREET 2 E I rEALEBT2HME 1A
EIRET R E, ZVETIIRKISOFR DOH rfANHESINLLERERSE (HF 1994),
COMEABIBEWLENTIIDERENST - £T58% & O/ R 5SLE 0 & EHRBE I ITET
b

R A TUI N — IR SR IS T A MR L5 TEB Y (EIL - KA
1983), Bt SN2V < A LFAICOVWTH, KEIOMEEKIEF & LB~ E$ A EAPH 2 & A8
BgEshTwd (KE6 1981), £/, EINIBWTINGE 2 BICH r e niiiibs (Figl:
St2) &0 5kmEFIC (Fig.l:St3) 47 S AMAZHRKEL, v rHADOKRERHZ ST FE3
A30H~5 A18HICA#S T 6 MDOFAETRZED/S— (BXEHF.7~17.3cn), 4BEDRAEN
b (F11.6~15.4cm) B L UTATROWEOHEE (F10.9~13.9cm) 2BHL T, ZOFHAEY
TRRIEZAH, HAEAEEKRDEI. 5% DVEXEIL S ETH o721l d»0b o, oMzl
EBbHEIN T 2o/ (HF 1995).

B, LBEETIEY 2 I AYBEOKRERBIZY rHALIDIL 2 ~4BREBNSH (EL
1992), AMDIZIZHREFICHET A EINECIIMEORERHORBIIIATEO»S54 A LAT
ZIZ—5T 5 (BF 1993, 5 2003), ZD7=%, ¥ rfAOKERE LY b EFRBICHEEh
o7 I RGBT, BiEEP ISy AL EETAIBREEIZVEEIONS, LAL, 47
TRADAEN PPHBEORETBENL, XN MEFEALZZEHAEN P TIIARTHIEESZHN
DTFANFTKFEEL D 2L D HOEETKET A 2L, BBHICETEXRTLZ EXMLNT
BY (AR 1976), BTEFOREN MY FHAIEBLTY, FhrlETo2WEEkIIER
BTEMLTWAEAICERDZ N EVWEELIONS,

V7 TR OEEIIFE— OIS TEEINSL Z DL, AFMPHBTAIE VI
ELTVE, ENDEIICH 7 I AGBLT rHAZRBICHEBELTWATIITIE, 4275
ANEOHRICL B HADOBELIGIL, MEROXEZR L7012, 475 RED0*
IR LY A€V b ORI AIE, VALY LIRICRETREZLEZIONS,



HF 475 AGgMIc ka9 9

-] B¥

FRXel DI LOBHITBLTIE, ST - ITHEFEERL Y —OHII #HELIZEHRLETIC
ZLDTHE R V2V, BIIEOERICYS 2o T, EIBRBRERRESESSOREE
DITEFE TN ER/, T2, LEADTEBOELERT 5,

= #

I BIT AT 7 T AGBIL Y rEAOHAEERBRZHLMIIT 572912, 19954 &
19965ED 3 BB MICBWTHAREZTo /20 V7 IV AGAICL DT T HADHARLE
B EREIL, 1995FE Tld/ 8 —2%45.1% L 1. 18, RXEN FH529.2% L0.4E, 19964 Tii/s—7%
60.0% & 1.1, RENFH50.0% E1.0BTHo7z, VW rfALTHAL TV Y7 I AAD
BXE#HHIZ11.8~17.1cmTh o720 1995FE T KB N—1ZE 1 RS- ) P HEL Y7 H#
BOBEEREASLNEHADI RO Nz, T2, 1996FTIE/S—, RENFEDBIZY T TTAGHAD
BIAEFPKEVIEZERHELY I #HAOY 4 AR EWEMAFRD b, B TII NN
W ST I T A EMASRNZ S, Y7 I AGA LY AT FEICHELTWVS
WINTIE, 7 I ANBOREIZL A2y HADBELIIHIT 72012, 7 7 AGAED0T
KR R1Y A BV MO EIE T r R L ) ERICGERETR&ELEZ ONT,

X 73

HWHEKER - ME & 1973. ¥ 7 ORBEERICET A% I, Y udrfHRoREAL LT
DX T) OFMHICOVT, KEHIE, 21 62-64.

Hiyama,Y., Y. Nose, M. Shimizu, T. Ishihara, H. Abe, R. Sato and T. Maiwa 1972a. Predation of chum
salmon fry during the course of its seaward migration- I, Otsuchi River investigation 1961-1963.
Bull. Japan. Soc. Sci. Fish., 38 :211-221.

Hiyama, Y., Y. Nose, M. Shimizu, T. Ishihara, H. Abe, R. Sato, T. Maiwa and T. Kajihara 1972b. Predation
of chum salmon fry during the course of its seaward migration - II,Otsuchi River investigation
1964 and 1965. ibid., 38 : 223-229.

REEIT - FAER - 2FIER - MEEKEE 1981, 7ER~ AFHOKAZIR I T S HF5E
V- R RS G KIRTOY T A DI E EHIIOVTOEE. FEMARIS, 9
1-9.

AR 1980, Wi - Y RAEBEANNIIBITAINF A IMIL BT HAOHERFEIIONT
JtiEE KRB L35, 35 : 53-62.

AETH - BEATM 1989, =REMFEIANIARIIBIT BMNEENY 7 5 < AORYDOFE
ZAk. FALKBEFER, 51 117-133.

AIRER 1977, I OEE. BRANTOREHEE., T=~, 47 6-19.

APERR 1946, HHEWIAOMMHAREICR T, LilEEKER{LSHHAK, 1 51-55.



10 BIRKERBSHERE $£15% (2004)

APRERS 1976, ¥ 7 5 < ALADOWMINEEIICE T 5 BB H. EBARE, 17 411417.

APRERR 1980, JtLilpEDY 7 7 < AEFLRICE T A%, dLillE ST - 5 51L50FEHR, 34
1-95.

Bl # 1992. 7 5<A Oncorhynchus masou (Brevoort) DRKIBOEFEB L VEIFREEEICHE
A%, [&E, 46 1-156.

il # - KEE—IE 1983 WNEEY 7 7~ AGAOEEEAERE. pp.92-102, BHSTEE~<)
YI—vFUEETOS VA - LR H 777 RQ), iEEST - 35105,

Nagasawa, K. 1998. Fish and seabird predation on juvenile chum salmon (Oncorhynchus keta) in
Japanese coastal waters, and an evaluation of the impact. NPAFC Bull., 1 : 480-495.

REMD - FIIHES 1995, ARGEKBICBIT2H8HLBEBICL 2 7 HADOHE. i
B - T3 5Lk, 49 41-53.

REMM - BN #£ 1997. BRBREBICBIT 524 A ORERHEZDEBMEY 2 T AY)
BOWREL LTOEEM. pp. 29-33, AL, 166, Jbilp&E &) - 351035,

KHEXHE - EAREAN 1986, HANICBITH5H 7 HEDETREIENT AT HICL BT THEAH
BEEOHE. JLlEKERILHTHR, 41 13-22.

Ruggerone, G. T. and D. E. Rogers 1992. Predation on sockeye salmon fry by juvenile coho salmon in the
Chignik Lakes, Alaska: Implications for salmon management. North American Journal of Fisheries
Management, 12 . 87-102.

HFHEE 1993, EIIANBR LY 27 73 AREHEOKRE & LR, BILKEFIR, 4 :
41-52.

HFEEZ 1994. BIWWEEINNICBT 2 BEHY 7 7~ 2B o&MH. FiE, 5 13-20.

HF#EZ 1995, VEEBFYERE 19EFE (D)L pp.l19-20. FHEEESLHFT
BREERAEEREE, BILRKERRS.

HF#RE 2001 f@)llE ENOFHBICBIT A2 REDROEE. KEKEHE, 49 : 397-404.

BEIRKEMREIR 1999, SBI2PKEESE. EILDOKE, pp.88-100.

AR B1998. MAERMHALE 1 EEEMELERAE. pp.l6-17. FRIEFE S S FTHIE
WAEIRAEHEREE, BIRKERRS.

it 2003. 4. BILELRET S, FRISE 2 AI3EM 3L B A SRS,

HROE 191 1 AEN MEREERCEAFTRENAL. pp.1-9. BM60EE ~ TR TERE K
HEtE T RIEIR ARG S, BIRKERGS.



