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Table 1. Stomach contents of the mackerel caught by trap-net in the surrounding

waters of Oshika Reninsula (Miyagi) in 1954

- = = % _§ 3:;3 Percentage oocurrence of each prey item*
P O L o — g E'g .
g K= s ) o £ 3 Pisces Crustacea
S g2 o 52 L = R = Cephalo- Digested
a 2 ¢ é% é%‘ & & % § Horse
E R 2 g-‘ ﬁ g Sum Sardine | Anchovy poda Sum Euph. | Amph. | Cope. frag.
5 (3 mackerel
April mmy g % %
19 64 195.3 | 101.7 | 26.6 (17) 2.9 1.6 (1) 1.6 (1) 76.5 (49 3.1 (2) 73.4(47)
May
6 48 185. 1 94.3 | 81.2 (39 0.9 18.7 (9) 10.4 (5) 8.3 (4)
24 52 201.5 | 110.9| 75.0 (39) 0.7 25.0 (13)] 25.0 (13)
30 107 189.5 93.4| 72.9 (78)] 5.4 0.9 (1) 0.9 (D 11.2(12) 7.5 8} 7.5 (8) 12.1 (13,
June
80 210.4| 131.8 | 41.3 (33 L7 1.3 (1) 1.3 (I) 1.3 (1)] 56.3 (45) 56.3 (45)
July
10 42 232.9 | 192.2| 81.0 (34) 0.4 4.8 (2 4.8 (2) 14.3 (6) 14.3 (6)
17 47 214.3 | 130.0 | 33.2 (25) 11.1] 38.3 (18) 38.3 (18) 14.9 () 14.9 (7)
23 37 214.2 | 125.8| 24.3 (9)| 8.6/ 73.0 (27) 73.0 (27) 2.7 (1)
29 110 218.4 | 134.6 | 21.8 (24)] 9.7| 40.0 (44) 37.3 (41)] 2.7 (3) 38.2 (42
Aug.
10 79 214.2 | 115.5| 65.3 (52)| 9.1 21.5 (17) 21. 5(17) 12.7 (10)] 12.7 (10)
16 63 217.2 | 134.2| 46.0 (29)| 7.0/ 50.8 (32) 50.8 (32) 4.8 (3) 4.8 (3)
Sept.
9 91 211.2 | 111.7 | 68.1 (62) 4.1 11.0 (10) LT ()] 9999 3.33) 1.1 (1) 1.1 (1) 16.5 (15)
22 155 137.7 40.7 | 73.5(114) 12.9 20.6 (31)| 4.5 (7)| 15.5 (24) 0.6 ()| 1.9 (3) 5.2 8 5.2 (8) 0.6 (1)
Oct.
3 53 218.9| 169.4| 0.0 (0) 16.3]100.0 (53) 100.0 (53) 5.6 (3)
9 71 216.4 | 149.1 | 53.5 (38) 12.1f 18.3 (12) 15.5 (11)] 2.8 (1) 36.6(26)
15 74 200.8 | 128.2 | 0.0 (0) 15.0/106.5 (80) 5.2 (4) 100.0 (74) 1.3 (2) 1.3 (2 L3 (2
Total | 1173 ‘ | 50, 6(593)I 1 28. 2(330)1 2. 4(28)’ 24. 4(286)

1.4(16)‘ 4.1(48)| 13.7(161)}

8.4(98)’ 1.0(12)’ 4-3(51)’ 6.1(72)

* The numbers in parentheses show the numbers of mackerel feeding on each prey.
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LREME D, ROBEMS~FNICEDI TS T EZHER L.

RS 2X)
1. A Pisces = 4 v v Sardinops melanosticta
NEIFATY Engraulis japonica
Y<hrAh==A Sphyraena japonica
< 7 v Trachnrus japonicus

B8 Crustacea # [ % Copepoda
¥ B % Amphipoda
4 ¥ 7 I ¥ Euphausiacea
VI)FVAEFRTI Euphausia pacifica
#8255 Cephalopoda RIWVRAAL A Ommatophorus sloant pacificus
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HIELOBENEL LS, FOMK UhRHERED 70T, BEEFEROMILYH & LT—HEL T
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BATIE, Biclsizk i, BRBEOEAICREANAROHEBEYBRSNITLIDIL, ThoD
BESEZSNBOLEEMBELE, X+ OFNEYOMERENEFICK L THSDICENEY
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BUNIEBRTRIERFEEZROEDI o7z, HARERICHT 2ZEAKRBOEEOESFEE
ZEAEL L, Lo RO I-FEEMEDOLMBREEOESFFELZEEFDAEE, AUy v@Ek
M 2EU EOREN AR > TOB A% 2BZ 23T TH->T, BELH LfidbEh o/,
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Fizs4l itk o Tz, 98O E= 3 OHEE LTRAENRSE (, FRENCHITKRLTHL
T, OB NS 2BICHATHD T, Uh UERIICEBTENEC, #3HD50.6% DE
ERZEEREICH o, BEEE>TOLRY DI B, Y~ FARREL->TOORMD I FI7Z0
TZOHBHEER0.09% B XY, <+ NOHRICBI ML L TORRIBDTHIUTLEEISN
72T, Table ]l DOKRT, Mo TR Y NPBRESTHLEIEBRI <A77y, WEIF4TY, =TIVOD
SHEEZTLIALLERDNS, Cho SHOBHER > TLRIBOEEDO=Y xDIL, =41V Y
EHSTOLIEE2, HE2I7FA4A7VEESTIED 286, =T YVER->TOLIODIFEKTENE
h8.6%, 86.1%, 5.3% L0, HE I FATYBRIELADLhTNS, —FREHEEE-> T~
G161k, A F7 3, BEE, BHEEE> Tz AR ZhZh 98, 51, 12@HKTH
52T, AFTIBRLEBEL AL TOTHRELAD ) H60.9% ICHY L, BHEO 3L 7% BT hick
X, BHBUI7.4% IR X, TRLLIDBRICELTE, 2R 72F4 7V E4FT Iy "D
FERHEIE>TS,

WIC, WEIFATVEAFT IO H N BRICET 3 HBUEEOZHMELERFT 572D, 1
s BagicgEsh T Table 2 ICR Y, REMD D4 AR o4 +7 I OMBEEIIHEALT, 6 71T56.3% &
BABIGELT, ZhUBREKTFSS. —FH22F47 v ORBBEKER6 AL TR 2 U ToOROEL
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Table 2. Monthly fluctuation of the Percentage occurrences of the anchovy and Euplausia

Month April May June July Aug. Sept. Oct.
Number
e ted 64 207 80 236 142 246 198
5 &
%02 | Anchovy | 1.6(1) 0.5 () 1.3 () 37.3(83) 22.6(32) 10.1(25 69.7 (138)
R
§§g‘ Euph. 3.1(2) 12.1(26) 56.3(45 5.1(13) 7.1(10) 0.0 ) 0.0 (0)
<
(5]

RLTWLBA, 7HICICARIKERL, ZhUBREREI~T0%DFHHEEZRT. Ti8bb, TOHEER
TR, TAXREELTAFTIZFCAINEIEN 27 F4 7 v E2FCASBHEICHN, = FOR
PICHMSERDSS SN D, —F, HERBEIER Ty " BECHE I FATVERE>TOE8A
2, PRIHED OBBEERTH 2 REMTERBICL DRI N ooy 3K, 137 AGOBAE
WHAEFER % Table 3 1TRT,

Table 3. Stomach contents of the mackerel caught by trap-net in the waers off
Ryorizaki (Miyagi)in 1954

»n - .
5 < = .§ .§ —E;P Percentage Occurrence of each Prey item
I E s gﬂ 2 go.%o 3 g E § Pisces Crustacea
= EF| B2 | §2 | g & | Az Digested
Y 22 5 2 ;8 Horse
Zoz | <% <3 g 8 E Anchovy Euph. frag.
e A = S p= 3 mackerel
) mm g % %
Aug.
58 | 221.2 135.1 70.7 (41)] 4.9 1.9 (1) 53.8(28) 5.2 (3)
4 52| 226.7 | 151.9 | 38.5(20) 3.2 L7 () 17.200) 3.4 @| 5.3 3
25 27 | 235.4 172.3 7.3 (2)) 3.6 70.4 (20)| 22.2 (6)
Total 137 46.1 (63) 1.5 (2 7.3 (lO)} 36.5(50)] 8-8(12)
x

Fubb, ChoD=FOEOHON £ 7 F47 v OHBBEERIOTH 1.5 %ITBETLOICHLT,
FF7 I OHBSEIRS6.5% LI EOEERT. Chid, =¥ OAEOLBPAICY (ITREHE
AT EEERLTOLBEHICEDNS.

R BEIER T, < OREIERT ZUMEUHTERRRIRLS. $UbL, AFT 3
AEIHAELTLS 7 AURNOEALKIC DL TROEEF360.2%THHH, 7THUME, 147 F
A7 AEICHAELTOLAEICE4H.6%TH 5. BLWVIKLD, EBOmBOEEROFEHRAE (F
JEj50.98) Ak B L, TN EH53.4~65.4%, 33.1~49.1% LIS WEEFIIELS QL. §UbDL,
MZEBEIHIICOPHODPICHEREEZRLTOE LA S.

F, = ANORTICHT ZBHNAYEROEHFMOBRENNII6.2% TH > 7.

2. 8 R
RO B FEEEHESICHT B F OB DRED LD, FNLAFT IDOAZIFATISD=
Y NEROEREREET AERORN OB TUTOERRETE - 7.
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BWERII—DITIHAE OBHEOBREOEL, MHFREEERT 5HEDOHKROEILLS
2ODFERFRICL > TESEIINSZLEZShE ), BHOBREEZRTHER Ivlev 8203
&7 T, Savage, Larsen OfOIIFEEH S ORM LB E 2 MBRILTL 2, LTHhOHEE
b, BEEHRT 2EMOBHR L HAEEOEH NAYHR L EGEIETROTLS, = ~OERE
PREREOHAIL, <y NOFXEENEYO 1B THE4F7 IOHRICET 2 BMHEICHET SR
BB Shnrcw, BEEHRT 3EYOBHBBAYHTH >, o TELROFREZEDOL DT, HAIC
BUBEHOBERELZRH LBEho7, T8bL, CTREEEBRAIOERT, 12~4 KA 4Y
WETHEINGEBRAE U TEL K Euphausia &, HRC=y NLRESRICH L7 FA 7V EROT
FE Llc~ 3 N OEHIREDP S, TOMEOBHEMICHT 5= 4 N OBRELZERMITH S piT L,

E B 1)

KERIT19564F 8 HICITIE » 7o, 1AE160~190mm, fh#E50~100g D 4 ,¥30ME {4 & R EKHEICUE L
7o, WEAEHDO= Y NBHEEELTORIZEDIIC, KENZEREEL TREN )T 5. W3 HIDEA
FTPIFRRAZIFAV VAR EZMEEZ BT, BHoR3ThTEATSEESRODNED S, #
Il ~2H 77D, BEAETSTOMRESEHTZXICEE, £fEBEIHFHTrS, 2 HREE
BIE, ZHREBICLTEE, LOXEDOHE 7 FA4 79 1208 L4 +7 3 120g & 2R/ 6 240g %
154/, BMENCATTHMES L/, =y RBEEH L, ZEEQ ICHERDTHKEL> TRTEET S
A5, BEHOK Y EHITIIEICKIGE I ICKE OB Z Bk 3 2 EADE 185, AR T %304 LIA
CATO=YNERY LT, BREICKE, BADAFT I, 1E7F4A7VYOEEEH 7. %l
T35, HRCBLTLOEBRALALREIDO I NOBAILKOHEEZS RO AL 7747
JIBAZELL Scm BiRDHE 7 FA TV ERATHE Lok, bbb, flicliotch 27 F
A7 YREBRBICL>TRBRLHOREIEEZIS5 o035, HEE (00X ENFYER MEE) 13
1.8~11.8%, h 275749 viRBAEE (I0XBHOI L7 FA 7 ER/BENEWER) 30~98%T
Hote., UL LIEhs, Tabled ORTEIIC, H 27 F4 7 VREFREN~60%DMESKRLE S,
22tk TAEEEDT3. 3% % 5%, 60%L) DMK 6 @& T20.0%, 40%LIT OMEA&kIT 2 Bk T6.7
% LD, REBOERBEEBAZ 2 FAT L EFFTIRITERSOB>TOREILIRSE, hi s
FA 7 VREBEDFHMIINB% LD, 5 IEHEPDO HE27F4A7y OFERIT 0% THEDZ,
Ivlev) 1T & O BIRIEIEBE* £RDBEHZ 7 F A4 7 LICDOTII+0.04178 53, 4+ 7 I RAK|I46

Table 4. The selective feeding of the mackerel on the anchovy and the Euphausia
given disperseclly (Exp. 1)

— Percentage of (1)
T~ __ anchov

—\\\\\\\i\ 0~20 | 21 ~40 | 41 ~60 | 61 ~80 | 81 ~ 100

Feeding vate (2) T

0 ~ 2 % 1

® O AN
!
)

— 0 U ®

1 1 22 3 3

(1) The numbers show the relative amount of anchovy in each rations.
(2) Feeding rates are the ratio of ration to the body weight of mackerel in percentage.

*E= DT MU pi GEHEATOS S HHONA. i ZEIEPOT OIHORED,
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% THDBHDT, ABICRREIEHE ZRkH5L-0.04L700, MiEHD£I0.082753, ThoDER
BEA=H BRI FATYERRBHELTOBEIEER LTS, FENE I F4 7 ViRAFEHN0
%L L0 6 AIkDBAIED 4 %L ETHBDIC, 40%LITFD 2 kT 4 %L FOEOEBHEELR LT
5. HELTHAZL AR FA 7Y OREN L.OgHiHTHLOICKHLT, F+7 IDKEIH 0.05g
THHIHFIUMATAFT IBERHOBIOKE—mICHED HL, 22774 vy 1 RS 1.0g /AT
HICET I, RBROAF7 I 220BHATOICET ML bELLTEETHAD. T,
<Y NE—BKEEICE B HER > THEAZEBBLWAII, LBDOh &7 F4 v vicwdd iy
DFERBEOBPALB A Z2 7 F ATV L7 FT IOHAINGEIDOEILICL > TLELHIKEDhED
T, THOUIREERRLLIBRL XS LUTROERETIE - /.

ke B 2)

COFEBTIT, EBUKHINALTH»S 7 HEASEMTEL, HASHTHEKRBETTAS X5
BlS U2z )10R AWM U7, ST HRMAIC, ~ 3 ORI « BB OMKIC K 2EREHH &
LT<H Ok EHN L, 40, AFT73R312272F4A7 v 1REEFZERACEIONL.0OgDMDIC
LThHZ I, k& HiT= 535615 SIKEET CHEE S IRBICE > THA0DT, {RETE
CEDIA F7 IHEKENICHPICHET L, KPCEIENC—OICEs 2, BELIAZ I FA4TY
EEBDESITHDITLTHRE LA FT IEEKBEICEZ, MEHOHEED<yAEKIE > Ich
ZEHFLTHS, < F EEEICEEREEI U, ZBRIZ2HAMTTH% 2 AT o745, 2EHED
K%, NERBEICEARRZEALHER, 2HBOXRRICE G 2 GO MEREHE S 2 T4
K—FER:., #-oTIHMBOEROEBHALEIEOEBEOHRMAREEDLT EELTI L OO,
Table 5 ICHERFERART. Kira (B 1 EIHOKER) TRIAF7 1294, 30.4g, #4727 F4 7 Y291,
30.5g 21i%, #KEBb (F2EHOKER) TRETHEI3IBTSS.0g, 31RT32. 582527, LTFHhO
BAEBAFTIENE I FA Y BIETERESOOHMHKTH LR S5, 10EED <Y N DA
BEGTAEHBaTE, A%73125.1g (2380), H &7 F47226.9g (258)), RERDTRAFT
127.8g (2681), H &7 F4 7259z (254) THIHRICBIT BN 27 F4 9y BAFTHHEIZH

Table 5. Selective feeding of mackerel on the anthovy and the Euphausia given
as blocks (Exp. 2)

Mackerel Number 1 2 3 4 5 6 7 8 9 10 Total * | Total *

190 amounts amounts
of of food
ration given

Body length mm 160 165 165 168 172 185 186 186 189

Body weight g | 52.3 60.0 54.1 70.2 63.4 89.0 85.3 90.2 99.3 100. 4

Euphausia g| 2.3 1.0 3.5 45 20 2.2 3.3 0.0 44 2.1 | 25.1(33) 30.4(29)
;_ Anchovy g| 2.5 1.4 0.0 1.3 45 3.2 46 2.3 3.0 4.1 | 26.9(25) 30.5(29)
g v
= Ration g| 48 24 35 58 65 54 7.9 23 7.4

Feeding rate %| 9.2 4.0 6.5 8.310.3 6.1 9.3 2.6 7.5 ¢,

Fuphausia g| 1.3 0.0 3.3 3.6 1.1 1.9 6.4 2.4 3.1 4.2 | 27.8(26) 33.0(31)
szmwy g/ 1.4 20 1.8 3.0 1.6 1.0 2.1 2.0 6.1 4.9 | 25.9(25) 32.5(31)
»
= | Ration g 27 20 51 6.6 2.7 29 85 49 9.2 9.1

Feeding rate %| 5.2 3.3 9.4 9.4 4.3 3.3 9.9 54 9.3 9.1

*  The number in parentheses shows the number of individuals of anchovy or the number of
blocks Euphausia.
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Table 6. Erectivity indices (E) of mackerel for the anchovy and the Euphausia,
culculated from Table 5

Mackerel
Naraber 1 2 3 4 5 6 7 8 9 10 |Total
ffrce“‘agc 52 58 0 22 69 59 58 100 40 66 52
o0 anchovy
g | Euphausia |~0.02 —0.02 +1.00 +0.18 —0.23 —0.10 —0.02 +1.00 +0.09 —0.14 |-0.02
& E
Anchovy |+0.02 4+0.07 —1.00 —0.39 +0.16 +0.08 +0.07 —1.00 —0.11 +0.14 |+0.02
Percentage 52 100 35 45 59 34 25 41 66 54 48
- of anchovy
g | Euphausie |—0.02 —1.00 +0. 13 +0.05 —0.10 +0.14 +0.26 +0.08 —0.19 —0.04 |+0.02
| E
Anchovy [+0.02 +1.00 —0.18 —0.05 +0.37 —0.19 —0.33 —0.10 +0.14 +0.04 |—0.02

£h52%, 8% L35, THbHLIZ I F4 7 vitxd 2#RERZEILEHZEH +0.02, —0.022.73D
EZB 1 OFERICH U TMR L, = P OEEEICkD 7 2 7 F4 v ViBBELE METREDICTY 218
BRI AE Table 6 ICRY. £BaTRH R 2 F4 7 ViBEENM0~60% <433 5 Ek No. 1, 2,
6,7,9),40% LI T DD 2 fEtk (No. 3, 4), 60% Ll - {EkH: 3 fEfk No. 5,8,10) THo 7z, —FHER
bTizzhEh 5k No. 1, 4,5, 8, 10), 3 fiitk (No. 3,6,7), 2tk No.2,9) &30, ZoD2EHDE
BAEBUTHZ I FATYDAFT IBHCERRBET 200 ERTEEIR S WS, o
T, BARIC X O BIREER B+ 1. 00~ -1 00 KESER LT 5013, o LAMGK, EESERIRG
BOBRESMICEEUEREARBLABL D, FE, HOERTE, »2272F4 v VRAEFEMMO%LUTO
BEAE60% L OB EOBEERITNENS. 3~9.7% (Fi#87.4%), 2.6%~10.3% (F#6.3%) Tili
FOBEAEOBHEDERIER L ITHLUTERZMITNE K >TIS, TOFEEE, < B—0OIKFES
ZEBOAFT IREZAEHTICONE, <3 SOFFT7IEHE 7 F4 7 THT 2EHEORRMER
BEOBOLIEERLTWS, THLHERIT=H NBEADZ 7 F4 7V ERFEHLTHELD
BEEBRONIZBHIC, 22 I7FA7VEAFTIDEVLEIDEVEZEE L LBOHRMDIE LY
ZEH, COERDERICI > TRINIZEEZISNS,

PUED2EEZ, HRTBOTHR I FATVEFEXE > TOIBEHO= Y, TRIAFTIE
BRI FATVICH UTHERNICEE L TOSAEEESYIED, ARICET S, <3 0BHEOFH
R OEREDS, HEOEEMITH T B =Y NOEIF & o7 X DI = F NHEAOANBEROE L X
Db, BUANNEROEICH ZHEERRT S,

—F, = NOWEOEEN<ATY, HEIFA4T7Y, =TV UTRES &) FEMEICH
LDICINTLAY, CO3EBIIHNT LI NORRELKRITIENTET, <V~ OBOHPICHR
ShiinsBBEOREFIE Lz, 2RMICENEDONILREDNES U » oo DITHEICHRED
FETE PRV IEd o, BICEARBBEEDR <4 7 v E=7 Y TRIVEOMEDKRE LrHIN
oz,

HEEROHBMEZ N & 7 F4 7 2 O¥EITiE, 150~180mm, 200~230mm, 250~280mm ¢ 3 -
OREBEHFO= Y NOE>Tteh 22 F4 7Y OREHESR, MEEHODRTHB=A TV E=TY
DB EITIE % 4 200~230mm D EERFAD < ¥ SHE - TO &R AOKEOEES i % Fig. 1 IR
3. Fig. 1 |24k« IHAYD “"HEOKRZ X ITHT 2H0RRMB” TH 5.

Fig. 1 AICRETIL, LBOBRHEOKZID= I N TRGBLADOWTORAIZZFLI 7V, Th
Zh6em, 6cm, Tecm THb, KXIDRN S =+ ORIRMBORBAFT USRI U TR, 7780
4, 150~180mm = ¥ DB, HEHMICEEL—0.660 125 FEAERTH, 200~230mm, 250
~280mm D= HNDORIRPRIZIICH0. M ZEEERL, HINWIKIIZOoAEHERDEL. Tk,
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A %r Body length of mackerel
200~ 230mm
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50 100

250 ~280mm

Body length of horse mackerel

mm Body length of mackerel

200 ~230mm

50 100

mm

Body length of anchovy

Fig. 1.

the stomachs of the mackerel.

* 50 100
Body length of sardine

The frequency curves of the body length of each prey fishes found out in

ChoSRBZBED=FAABETORRNOA L2 7 F4 7V, ThZTh 40mm, 30mm, 38mm

T=HNOKRK/NMCBERIEUIC, BIFFELLREITHo 7.
~280mm D= FNPE > THOHBRAKDH 27 F4 9713, ThEh 73mm,

Ld» L, 150~180mm, 200~230mm, 250
116mm, 124mmT, #H&

ETHB=IRBRENS, BDhEH27F4 7 VORABORELUZMABASNSE, ThTh
DREID Y NOFHBBICHNTEH 27 FA47 Y ERBOKEIR42%, 51%, 471%ThHs. <4~
DEREWAEZTIL o 7B, <~y EREI NI 27 F4 7 v DREHENM % Fig. 2 IURT.
FTUbb= Y NERITHATOREEZSNE N Z 7 F4 7 v OKERERII 30~140mm T, 80mm @

50

|

1
100
Body length

oy
>

150mm

The frepuecy curve of the anchovy caught by

trap-net during the period of the stomach inve-
stigation of the mackerel.
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RKEXIDEEDBROEB L., = F A NBES>TORAIZ I FA 7T VORNEE= I NEKFELTHIAZ S
F ATV ORNBICH L —BT B, <FNOE>TORAE I FAT Y OBRABIEELTOIH &
2 FATVORKEID NI, THDL, e HNOB-TOLIERRKONE 7 FA4 7 v3=FOH
WBEHEIFATYOREIORAERLTHT, ZORAZ < ~DEEDH0~50%EE X Tk
ALLEBDLNE, XA272F47 Y OREHREAMOE— FOMBICHST <4 < ROE{A->T
WhHEIFATYOREIBOTHOREBRO Y NTH/NEL, v NQ—HICERTEIL7 T
47 v OFoET/NLOMEKZRIREE L TS &Kl HEK S,

247 YORKEICKHT B2 NOEBFRREL MNEEHRBVBO LICEBRRBICK > TIN5 &
&L, FOREBHESGBBOMATZDIC RO X D I FMSEITIIHELSh o7, UL U=Hox
KRHZLEDMLTWLEZ0H 7Tm <47 THHHE (Fig. 1o cBR) &, FERILKREION X
PFATUDBRLELADATOARIENS, ~4 TV EA X7 F47VyOREICHT S BIRERES
LLBBLTOAREHELS S, —H=3 OB > Tk =7 YOK/NEIL 3cm, HKHE(T 6cm T,
RLZLAEDNTOEZDOMN4em THEHE (Figl. BEE) 5, =7 YVOKEIICHTEY D%
RERHE2I7FA7Y, FLTERLARTAT7YOKREIITCHTEERREL BRBUL-TELEEISD
3. RERT, AREEHIC~T7 VORABEERE L-HAD oBEIc I hiE, ~ v - ERBICRESH
52T VIRBEIC70~140mm LHEINSE, HEoT=T IR LT, <y 3R hEO@EED A%
BIBEHLTOLIEICES, HREHOKE IITKHT 5 =3 OEERREN LABD X 5 IGES B4,
I NBHRIGE L= T VERB LB R, WMBKELIH 27 FAT v ERDIHBIHELD
LEULLIELABATHAS. T LBHBITOHT, KEXICHTE=HOEREOLNHH, H
RICBI B NOFABADOHEDEAIGECEET LD A FRICEVES, L LENS, <4y
OHBIHLUIc=TVEIE 2 F 47 VBRBIOE5Z ohE4e. HARICHT 3 <4 N OEHRR
HEFELLEBTHA I, T ULERHT THAEMITKT 2 BIREZBHODICT B 10D ICROKER A
718 o 7.

(E B 3)

T DOFEBRIZ9584: 8 FICHTTS o fo. EBCHL I I0AKD < 9812 170~190mm, 70~105gDk * X
ThHote, LBROEHIICIDOREZIDO=H Y, HREBOTHROZLE>TW e h 2 I F4vv L=
TYEZhEh 6em (hEH 2g), 4om (KEHL.5g) THEZDOT, COXBRITEOTHHEBZMY C
DREIDAZ I FATVE=TVEROE, T IRSOREEHR LT VE NI FAT V%
RHICIOBETDEZ, <4 "ORFFEICHNL - EEOAORKEER & L5 2 %8 (E5%k
a) &, RTAL=HNITO0RTODH R 7 FAT L E=T VRRY, ZhEEBICSTTISAETE
Z, BEKRTHIOGLNICy LB UCENEY R~ 5% EHE (2BRb) Itk THESZ I,
WHEBROMICIY 2 HREAHBAZE S, ROEBRPBEOKRICHELLEZ WL S ICREL .,

MEBRDOER%E Table 7 1T/RT,

HEaCBOTIE, EBHER 4.2~10.3%, 27 F4 7 ViREREIERILT48.6~100.0%, REL
730.3~100.0%TH %, IMEEKTEH LI A2 2 F A7 VRAFIEERT9%, BEEHTTT%TH-
7o, BRE, BEREOLTNILTHHZ 2 FA4 T oAD2 Y OBREDOHRINC EAR LTINS, &
BHBEHELID bRELHEERTORIEZ 7 FA47 POEBEEST VOEHEELD b KX LT
EICE > TLAY, HEOHEICEERBEZDBREEZZLTICE, B ULARKEOIBL #EY
EBRbLND, BBEHKENS LSS LTI EBHEHBRESET ZHTEZEHT B0, EZBO
HRLI0RBHMEIC 6 X LAX S HICHERABO v N ITAbIW - 8% KkD % & Table 8 ILRT &
LB, WEILRAETRIEZ 2 F4 7 VIEREFEN6~63% T, KD, FIXFTE%ITEED,
4 XAL#%ILI00%1C75 5, HE2R4ETORE UTOBHAEKEMS. 2%, $3RXR45TIE5.8%ThHD
DT, HEEENL. 2% 0LEABZ 5 E, WERABICHT 2 < Y OBIRED B AHLDEEICIY B,
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Table 7. Selective feeding of mackerel on the anchovy and the horse mackerel (Exp. 3)

Mackerel Numbe 12 5
ackerel Number 3 4 6 7 8 9 10 Total Total
Body length mm 170 173 173 179 180 183 184 185 185 192 |amount of|amount of
Body weight g | 70.2 71.3 69.5 79.0 85.0 83.2 88.2 85.3 90.0 105.3 | rations |preygiven
Anch g| 3.3 3.0 2.8 6.6 2.0 7.6 4.6 7.1 6.1 7.5 50. 6 57.5
POV nd| 1 2 1 4 1 4 2 4 3 4 27 30
:-me g| 0.9 1.2 2.2 1.0 0.8 2.9 9.0 35.1
4| mackerel ind, 1 1 2 1 12 8 30
ration
feeding &| 42 3.0 40 6.6 42 86 46 7.9 9.0 7.5
rate % | 6.0 42 58 83 4910.3 52 9.310.0 7.1
Anch g| 25 46 6.1 2.7 6.9 3.2 3.0 3.5 3.6 7.7 43.8 59. 3
REIOVY ind. 1 1 3 2 4 2 2 2 2 4 23 30
“; Horse g 0.9 1.2 2.5 1.0 1.3 6.9 34.2
X mackerel jnd. 1 1 2 1 1 6 30
ration g| 25 46 7.0 2.7 6.9 4.4 55 3.5 4.6 8.0
feeding
rate % | 3.5 6.510.0 3.4 81 53 6.2 4.4 51 7.6

Table 8. Fluctuations of selective feeding of mackerel on the anchovy and the
horse mackerel in accordence with the successive feedings

— 7 " No. of feeding ' B T -
T 1 2 3 4 5 6 Total
Prey T
Anchovy ind. | 5 5 5 5 2 27
horse mackerel ind. f 3 4 1 8
Prey residue ! 2 1 4 5 5 8

2.0 4.2 5.8 7.1 8.3 8.6

Accumulated feeding rate %

6 %L ETRR=y N3 =T VEMBLE LA LD, KD TIIEMAET 3.4~10.0% TH
Bra it LTAE, L LIEHS, 10[ETFEE LIch 27 F4 7 VIBAEOHIZMBEHEILTTI% &
WO KB aDEREIL—BT B, EBED TRy OEMFED LA S BEEREOELIZEHT
Epotcds, BRI FAVVRAFESKRaDMEEILS—HTE L5, B LiRAKORBEE
Mo7zTHAD LHEIND, LBOMEROMERD SR IGBINEIER EQMIIN 47 F4 7 v TR
+0.23, 7= U TI2—0.41L70, WEDOBMBHIIZ0.64L LD RICHZ I FATLEAFT IOHED
H3130.04~0.08ITHE~NTHESL LA AEZL, TOHRRIKBINT, =4 3~7 VEEET S BIC—IEI
TR 5 &, OETEDHDTHLHDTHET S LI HRDBIHIN, COFERI, LOME
DK X XICHT B ZRMBOIEMED, H2 7 FA 7 E=47vDL S ICEARGRE ZIHEROK
BEHL, TOEHREILOBB®OPOHTETHAL, MR LAFETEZLR3EHROBEHL<T VD%
RHMORIE B EAEZEZAET, THhoOMBOAITHT B < ¥ ~DOIEFHRNPEEL LS R A OERE
MO BDDICE > THB L EZERT AL IICEDLNE, LEdh~I N NICL>TRHBALHLK
EXXIDRTIOMESOTH, =Y NRBAHEX 2 FATE2IDSLHAT B E0D = F NHEOEREEH
DO¥tE L, = NIHBEINDSOLKEIDO=TIH, HRICBOT =4 N E—®ICEIET SO
BHREHLIHDOKREIICHNT Z2BIREEBZHICHS OTHRICET S <~y OFND~ T Y MBI
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= iE
BELHRSLNTETE XD ICEDN S,

Y@= OBHOBIREICET ABRERCEROERE, <~y 0REERETIERELT=
FROEICHT BEIFHD & Sy HEOPNERE LA T, <3O HREOEYOEHRD
FELBEERLTOABEARLTOS, B ¥ KA SN AEOKRBPEBEREN~DHED
ELObMoM, B IHROBEICEBOT, = Y "BENENLESTEIBEOBRE, F03H
SBUREREMEARO= S ORELELEED EH AL > THMIh TR b0EEZILHN
A.

B TRIT, BABYRAEETIL o 1 1B5HEQHEEERTESAO CTh o EAEORIREL <
FNOWEORESEOMEERHT 5. Kbk d KA F7 KL TE RipRBORHE(LE
HAEBHODBILOBDT, =523, <49y, #27F4vy, =7 YOREEFICOHLT EOERA
BT B REEOEMEERH L.

T CKBEAR D FF0iR, ZOMHMHEESRZ NS ORBORKBEERASORHRE, CEITIh
SOEBOREOREATTIEELRSLFEELLEICL S, BRNEYERE Lice R TNTER
WREHTHIDOT, AEMREB 1= 265D T, FAHOEEHERBEOEHE/LNROR
 HREORFEREL KT 2 EEZ 505, 1954 FICIRIEZTHIZ EFEBSEIERIIRSATL
Ko, HoTEY, ERMRICRT2EABOEMBEROF TEBRICL BHBED LD 2HEEK
HBE, yE83%, <4 7v40%, hx I FA4TU86%, TIUHN%ICILY, =5y, hE 7T
A7y, TORORERIEEMABEELAIRY BARMT ELEXTELopA R0, HAFWHE
AfTI 072 1954ED 4 BHSI10AE TOY N, h2 7 FA vy, TYBRDERRBIKEY 2 REREH
294 B MoK EESE B #0 & v 51H L TAZNC Table 9 {T/R L.

Table 9. Monthly fluctuation of amounts of catches of each fishes landed in

Miyagi in 1954 (ton)
\»‘ B
Fisheswm\iv[\oilfh\ April May June July Aug. Sept. Oct.
mackerels 82.5 183.8 217.5 817.5 423.8 187.5 123.8
Anchovy 7.5 45.0 120.0 911.3 528.8 453.8 386.3
horse mackerel 0.0 15.0 26.3 176.3 206.3 157.5 120.0

Table 9 5, FAEORBEEICHTEIHE I FA TV ETVHOBBESOHAEFE LT, HiEEA
HoBEBO~ vy ERNHBEEET S L —/IC Table 10 {TRT.

Table 10.

The relative amounts of catches of each prey fishes to that of the mackerel
and the percentage occurrence of each prey in the stomach of the mackerel

for the months during the period from April to October in 1954.

E—

Month

]E;;é; — April May  June  July Aug.  Sept.  Oct.
A Relative catch. 0.09 0.2¢ 0.5 112 1.25 2.42 3.12
nehovy Perc. Occur. 1.6 0.5 1.3 37.3 226 10.1 15.5
. cereg | Relative catch. 0.00 0.08 0.12 0.22 0.49 0.8 0.9
OS¢ MACKEIe! | pere, Oceur. 0.0 0.0 0.0 1.3 0.0 4.1 2.8

W22 FATVORBEZOHCELII TR NORBHL D HIEL, ZORESFHEIILUTTH

B,

TRICABR &=y N"DREEEBLZ, TORESHI 12823, —F7TAREL <V "BAH
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DOHhEIFATVHBHEERABICHEALT, =4 ~OA%SAF T IAERHALITIHIS A2 7 F
A9V EEREETIRICEITTS. THbL, =4 ~NEHELTLEHIL2 27 F4 7 o BABICERT
SR EARERORNE O—HNS Sh, AtEROBEBIC, <~y NOEMEYORNEBBEL C
EEWTRT B, —F, TVHOKEBEOEGH L~ ~ERO~7 PHEBEEOESGH LRI H LI/ F4 7Y
KB RIZEEETIIN . T, TOVHOBRBRNE N 27 F4 7 D20~30%THBDILKLT, <
FRBRO~T VHBFESH Z 7 F4 7Y D0%LUFOHENE . 5 LBERBEICGR~ZES
ChEIFATSETICHT B NORRUBRILZEICHET ELHICBLN S,

BROGKRUER

EBO= I O ENEYREERL, <~V B EICABEFEEPRBEEEHALTHLAHELRLT
V5. FEROMEDOTITE, <V " BEEEZERETIEWE ST V7 P iR TORZELS RED
bHD, TRHBPICIRARTHSLTIRMR) b 5. TOPETHHLHE T KB ORED
HEHR S LOBARLIEINTEY, BEBOBA Th= ¥y "DBEI JRESKRIN TS, $7-8
ICCOREDHERTI—FITRH S, BEIN~Y~OBRICET BRI SETSHhEEDN
LPHEDEHEDOKBROIEIN. COXIR=INBEREDORE I TE>TOIZELIEENS, <
YNEARD PARKAETH>T, BLIBZRBICHIYWIANRVELHBTHWEITERAITHAD
CEERLTLA. 2T, FOBBOHAAYI< S NOEFICE > TEERAHEOME LS HICH
LTiE, =¥ "OENICALhE IS ONEYOR, FR3HBEELZRF LT hEkEHREL
FRED T THRL, 1BMELFNCITE b HEER R RO BAED < O AP 20808 O 5%
BEEHLULTRE - FRYOREBOESF > 7 b CHECREE PSS~ S RADET, INMaEMBCHh
KRS EL, M7 27 P bRBIDBBIRINTL S, KRKEYHSS > 7 v OfKET 3
RT3 A EEEERSEHEBLTVL S, —F, BRBIKBOTSEBIRIETREI N = 3~ O&H:
AEOHEDS, W« WD d~ Y S OAMEDFEMIE TIME, B, RICLOBELITE)->T
VBEBZEDESHBEDI—RICHEZ I FATYT, FFT7 INTHITKROTHS EHBNTLS, KT
HMO=H NOBEERAEOHIIV I, Takano'® BHFTRKEFMHED~ Y HIRHERESE (g
Fy=77u7) ENALERSTEY, CELICHEDOHBEENEOLELOIOERERELTHLA.
$7o, BH AR BETFRIESBREO= Y SOBERITZ, #E7F4 7o E4FT7 I EMITR UM
DHETROIEINBLLIBEREZIREL TS, Ths AFREHO= 4 ~NOBUTEDERIS,
< P NIFEGEERBREENRET B S5 P RBGARALHEORBREBRITHLBEVES. &
MAECEBHSTHEANHBEBEEEZZERTIIE, BohHRE EROEREOHER/E—HLTE. F1s,
ComtRICEhiE, 7T HURTOAEREOHERIL, FHEFXBOEESLZED LT « FRORBR%E,
TRUB#OEHAEOHER, REOEEMLZNDINRHA - fTHORBEZZWEAZHEL TS,

FEEEEELERDO~ 3 NICE S ADITOIRHERRBIREY / F A FT7 I Tho 7205, 0
DF F7 IRBTEERBELRED THoT, BHRRICIHEEEL LTLHARELIELY LbbhT3,
HELE XD IICH > BERIBPOEEET, 8 AiclEI Nz~ "OERIKAFT INREEL A
515 (Table 3 BH) DT LT, $EXEELERO< Y SOBNOA *7 I OHBEEMSEICT
RICETUIBD TR ENSD, 7HLRKRI LT 2 B#MBNOEILICHE,, HEXERERD S b
DCLERBHETHEY /) FvAFTINLEBGLTEENTLERBESEIONS, EREICE
MOIL LI, 27 FA4 7 OBE»S ORENITEON, HELEBREKRIC < NEHETEH
BIFATYORPEAKLUTOS [ REWLES OFHNZEE (Table 8, Table 9 BMH) 3H/RLTL>
5. —Fh, =Y NHEOMBICHT 2B RESELLLELIERENS —EEBONTLS (EB&B2), Lx
UBHORBRERTTRHAEZEDBHEDOZEICHOLEINTEHDTHB) OT, EBR2O#EEZHRD
=Y NIGEAT AICBBRICEBT <3 ~OBHEPHSMITI N, POEROBEKELLELTH
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5T HITRERIZE L, Hatanaka « Takanasur®® FEHRICBI By ~OEL, <9I
BUBHEIFATYEFFT I OEHRIHEN DB Lo, HAEHED 300~400g D~ XD
72 BB E—I54.9~5.9% L HE LT, B 3a OER (Table 8 BR) 13, HEAFENO6 %2LUTD
B, =Y BREESP=TVERBTIEMERTY, 6 %22 L W27 FA VY 0%
BIEHCHBZEARLTE, AFTIEHEIFA7VICHT B = ORIRMEICHET EHER 2T
13, =437 %R OEEKETREAFTIE AR 7 FA4A 7V ERREZ SN HETERLUTH
BZCEMESHITIATLS, THbE, BRKBIFZITANTOKREIO= ¥ 30 HEHEEEHE), 300
~400g D= F NICDOHTERS iz & Rkt 9~5.9%Th 5 LT hid, HRICBT B= ~DBHNEY
EROFHMEOI LT IOMULEITREBSBLRTTHS., #->T, AFTIEHE7F4 7 VDR
K=y NEEELTOLAEAIE, FBOX I ITEROEFKED=F NZAFTIEIEZ2IFATVE
ZHRINICEBHET B THAH LBDIS, Tkbh, =3 0AKOERIZ, < YAH OHEHRRY
OFELE DS, D UANEBRBOENDORKMERIILES, LHrLENS, <y OAHIRICET S
ERo#HANL, BRICEBIZ<3 "DBHENT % U T THAGEAKLETERLBLIDOTHY, TOM
NEBZBEBOBREDMICOLTR, FIBHARORNME THSBHEBEL LT 2EA1% <y
WCBOTHHEL, TOEANCES UTHWHICRET 2 0EBH 5.

)5, $NTEE L TOREOBIRO & 5 S BRI UT, Sk AEICHd 5~ 3 O:&EREICE L
THONEEAREORHERR —oRBAESZ T EEbNS., SARICHT 5 <y v O@ERIT, (1)
R OKEXICHT 5RIROMESL () SERHABICHT 2BITFOMBEE 2 505, 5 EX DA
WS, AEIFATY, =TV, =47 VICHTIZEOKREIDBIREDLBOMNS, <+
TOVHOXHIKFOROARE LD 4 7 VO L) WEAFRIGELEELER >BBICH LT, XD
RKEObOEESBEAERLTS, THbE, SBERICHT S~ SOREIOBEREO LN
SR AORREFELBEE LTS, vV "BZh 2R LI VWP TIHHELT, <%
NOBEOLEORBELIA 7V, yre, FREAEC > - AROFEBEE LTHEDLI S FERIE E
RO NOBILEREO—HLEENH S L5 KBNS, L L, EFRLUTHS 3HEOEEIT,
HREEABOREJICHTE Y NOBREOBBORBEERZK, =¥ NORREDE 2 OH, 72
DHEBBBICHT 5~ NOMEIFICHERT 2 & Bbh 3 BIREBEEL LS, COBA, £ L=
FROFRMED ~ N OBEKEDOFEIC K > TEBTIHMABBEDOODTH B A2 HFELQIET
B, v HABEIARVLEVERDLNIKRZXIDHIZ I FA TV E=T VNI B NDRIMH
PEEFEOFERIICONTHEIC LN > TERE E L) EBRFBERRICOBEZRLTOL S, 03k
D, FLEIRBHDCBOTAREIMICEEZ DI TEL L) BEERRHULZRTHAORIRICEALT
b, TOWBICBI 23 OEBAKEDHEESBLELIZE, 5T, CLTHET, BHEBEZRES
LZHBEROBANDEELRLEDTH S,
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SUMMARY

The ecology of feeding of the mackerel, Preumatophorus japonicus HOUTTUYN, was studied both
through the observations of the stomach contents under the natural conditions and feeding experiments
in the aquarium, for the purpose of analysing the angling-technique for the school of the pelagic fishes
including the important fish species for the commercial fisheries in Japan. The present paper is con-
cerning with the results on the kinds of prey taken by the mackerel and the selective feeding of these
preys in the mackerel.

The observations on the stomach contents of 1,310 mackerel, caught by trap-net settled in the sur-
rounding wates of Oshika Peninsula and their adjacent waters, Miyagi, during the period from April to
October of 1954, revealed the following facts;

(1) While prior to the mid July the number of mackerel feeding on Euphausia pacifica was larger than
the number of those feeding on the anchovy, Engraulis japonica, the former was smaller than the latter
posterior to the mid July.

(2) In the period of feeding on Euphausia, there were more individuals with empty stomach than in the

period of feeding on the anchovy. Although the sardine, Sardinops melanosticta, and the horse mackerel,
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Trachurus japonicus, also were found out in the stomachs of the mackerel, the number of individuals

having them in the stomach was very much smaller than the number of those having the anchovy in the

stomach.

(3) The body length of the anchovy taken most abundantly by the mackerel was 26 to 36 % of the body

length of the mackerel and the body length of the largest one taken by the mackerel was about 50%.

The same relations were observed between the body sizes of the mackerel and of the sardine taken by the

mackerel. However, the body length of the horse mackerel taken most abundantly by the mackerel was

189 of the body length of the mackerel and the body length of the largest one was smaller than 30%.

(4) The largest amount of the stomach contens observed was 16.3% of the body weight of the mackerel.
The results of the feeding experiments performed in August indicated that;

(1) The mackerel have taken the anchovy and the Euphausia with almost the same intensity of feeding

in spite of the period of feeding on the anchovy.

(2) The anchovy was taken with very much higher intensity than the horse mackerel by the mackerel.





