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Food Habits of Japanese Anchovy in the Shirasu Fishing Ground
within Sagami Bay

Isamu Mitani

In order to clarity food habits of Japanese anchovy in the Shirasu (anchovy larvae) fishing
ground within Sagami Bay, gut contents were analysed during the period of July through October,
1984. This period was the major fishing season for Shirasu.

The prey organisms in the guts consisted of 7 kinds of zooplankton. Copepoda were
the most dominant prey items, Among others, Oithona comprised 67 numerical percentage of
total prey organisms detected in the guts. Food preference of larval and juvenile anchovies was
found to change with increase in lengths: TL 20-25 mm size-class chiefly fed on O. davisae and
Evadne, 26-30 mm size-class on Paracalanidae and Penilia in addition to the former two items, and
anchovy over 31 mm fed on Oncaea, Microsetella, Bivalvia larvae and so on. Seasonal abundance
of O. davisae in anchovy guts changed with the density of O. davisae in the bottom layer of the
fishing ground.

According to change of food preference with growth, anchovy probably moved from one
region, where O. davisae was abundant, to the other region where another zooplankton was distribut-

ed, so that the school seemed to be composed of almost the same size of anchovy.

BERY C, 2RI FATYYITA LT, #xrFY
52 L\~ 5) OEEYTHS Oithona O v 7 ARHBAT
BT LHMEELE SN Lic, BH T, ThbiiE
ERBCHEE L YT A A=Y « READHEIERE
WERARL, # X7 547 YORRTH D BEOELD
AR, VT AR X TEMI N Oithona' LEHN
A HT B Oithona k DEIHEMICOWTHE L,

#ME & FFE

sEaniy 1984 42 7 A 31 HABFE4E 10 A 23 A Z TR
AlE LT 3~4 BEXW 22 AEEK LK, ¥, Bk
WAHT 8~12 Bl 1 H¥iich 1~3 [\l 7 A
B X hBEELRREL, 9 AR D 10 ARhF T
FEEEO A £ 7 F v T A OEERERRE T B oI,
e, B HHESS IUARFOGAHREL L b
BTER U, HEBRIEHEREOFTRMED v Z
APEC, = OEROFMCHEBII, EaAlcsBInR
A% (Fig. 1), SREZERTE « BMBED v 5 AfBL
B A MMEEEE ORE TR T, Tihbh, ¥5A
REERRSAREERRE, BER IV AERYRIES

Hiratsuka 35°20]

35104

BP0 BP0 BFI0 N 1Bgu

Fig. 1. Surveyed Shirasu fishing ground off
Hiratsuka in Sagami Bay.
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REGSNL 2543 BThotco 2DILAEIF VT A
(34 mm LIF) ik 1699 B, » =1 (35~50 mm 3RjE) 1k
661 B, A (50~80 mm Ei%) 12 183 BTh-T,

L] S

(LR S & 7 F T ADEMEREC OV TILA
.2 BELY T o THLMT IR T 5 23, JE{bE
B Lo TRIn-T 50T, HEBOI»Z7F4 7
DOIEMFRHZZELER (HLECHEDY It v @4
FIBIEEERE }100) 2 BERE Ui,

HBEBO I 2 7547 Y OZEFELERIZ 1 Ho T
18~23 BEOHECELE < (30.5%), K\ ~CHOHERE
D 4~6 BICE (12.2%) BFEOFRICIRZEHELER
% 4.3%, FHTIR 1.3% CERERLSIERTECEE

Table 1. Percentage occurrence of Japanese an-
chovy without gut contents by hours

Hours 4-6 9-13 14-17  18-23

Percent 12.2 4.3 1.3 30.5

ThHote (Tablel), ¥z, REC BT BHIZ7F VT A
DEDFREY BAD 5 BIEFHE? 0R&BEIH - TRD
BE, BLPE X ¥ - BEOHBES T 78% TER
Y SLEIEY I ) LECERY R Ui, EORENER
DEMOKIRTTRE & 3 hig, « HEB TR
BLEETHZ EERLTON S, KAEHOHEET &
LTEI EEZBNRTHAYY 2 Enb, ZHIIEAREE
R LI EROKET L EoBEB T I 0L
Ezbhbdo JEOZ ik, R CLlFRT 8~12 B
R L B0 TIE LB IR O & OGS
ZRE L, )
HLEARMOBEE ZOEGH EErDHAL
TEEAEE 24238 BIECH o1, T HILETREY, Bk
B8, FRDY, BVEY, BEEY, SHEY T
B 7T BECOE IR (Table 2), 2D 5%, &
REOIBBEEABIIREERD 8% %, R\ TikiE
B 11% % Hdic, £, HRBWDO > bhuvbhlL
BOHBREEIRIE T, BEMTALE, 70
7 A B, Oithonidae £}, Oithona B0 LB EI&ITLED

Table 2. Diet composition of Japanese anchovy found in gut in fishing ground for Shirasu

Prey Organisms Frequency
ARTHROPODA CRUSTACEA BRANCHIOPODA Cladocera  Polyphemidae  Evadne 2.25%
Podon 0.09%
Sididae Penilia 0.97%
COPEPODA Calanoida = Eucalanidae 0.01%
Paracalanidae 2.12%
Centropagidae 0.03%
Pseudodiaptomidae 0.10%;
Temoridae 0.019%
Acartiidae 0.30%
Cyclopoida Oithonidae 66.91%;
Oncazidae 11.409%
Sapphirinidae 0.02%
Corycaeidae 0.26%
Harpacticoida Tachidiidae 1.83%
MALACOSTRACA Amphipoda 0.03%
Decapoda 0.10%
Mysidacea 0.00%
Isopoda 0.00%
CIRRIPEDIA ‘ 2.15%
MOLLUSCA GASTROPODA 0.09%
BIVALVIA - 10.96%
PROTOCHORDATAIUROCHORDATA  Appendicularia 0.21%
ASCHELMINTHES NEMATODA 0.07%
CHAETOGNATHA SAGITTIDEA 0.007;
ANNELIDA POLYCHAETA 0.03%

Anchovy larvae -

0.02%
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Fig. 2. ~Average number of the genus Oi’z‘hona in total gut contents by total length in Japanese
anchovy. Upper: number of O. davisae; lower: number of other Oithona except O. davisae.

61% ZhHBTHRLEL, WATRHLL F7r7AH,
Oncaeidae $F, Oncaea BAEVHBEEAE R LT, ¥
T2, BB C4 L WBL Ui Paracalanus BY L8 A5T
© 2.12% oHBEST, #EYE, HAE, Polyhemidae
#}, Evadne By~ TAET 6 BRICS S HBL Licon
Wb L, SEESSoBEY TS B U BEEIIR
HEHOZKEET, 8 3 L, SESHpOEHEIL
2.15% OEIET, 8 5B LI, 8 7 Ao B8 10
A2 TORAEYIIERT Microsetella |8, Penilia &,
Acartia &, Corycaeus BTh-Tco = DBLOEEYNT
EAED 0.2% PTC, HEESIIFEECNETSH
(o

hE 7747 L OFEREEEEARYOESERNTHH
BHELOME HLELOLHBELLBEDDR,LT, B
BEEECT 5 BIEEARYE 1 L bE 8 fLETo
BEPTOWT, ERSOHBEE L 5 7 F AV v
DLEERCRD I, Oithona Bt O. davisae kDD
Oithona spp. & @ 2 DT/ THE Lz, O. davisae |%.
BIREEEIEO Y 2 7 74 7 i bHBRA LIS, &
%< 0. davisae B LIcHh 2 7 514 7 Y DERITE
£ 20mm 7 54E 3T mm OFEE Th T (HF2 7 F 4
vy 1Rt 8.5 (Ef), 25 8mm L Ekoy 5 75
4 7 Tk 0. davisae DB EIIDTeh - 1o (0.8 {FHk/
B)o Db Oithona spp. DHEEIL O. davisae 1T
WRTIHRECDiwn, Co@EEBELEr 275
1 7 vDLERIL, 29mm 1 AT HRLRENENL D
nadon, EEMNCARTEE dmm HETthot,
T, O. davisae WIER DN\ 5 AHH HIEMH
ENBN, TOMD Oithona spp. 1 UEEH = ) i
ThHbELEHSND L% (Fig. 2),
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‘Fig. 3. Average number of the genus Oncaea
and M. norvegica and the family Paracalanidae
in total gut contents by total length in Jap-
anese anchovy. Solid line indicates adult

stage and dashed line indicates copepodite
stages.
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FEFELEY 227547 Viz4eE 35mm UEodbor
LZbh, 2XELA P OLDTII4E 30mm LS ED



1862

LORHBEDLND, BEIZFATVIL2_ELA PO
Oncaea B o OFAEL ) LR BT HY, =0
R DR 76mm ¥ CIRI OWELREEL U5,
DED, BAERIFATVEIFEIDSPI N a_ELA
PERBEMCLEFEL TV 2B (Fig. 3),
Tachidiidae Bl& & A, Microsetella norve-
gica & Euterpina acutifrons © 2 fENHBE LIz, BiE
RMESED 1.3%, $#EX 0.5% T, MIEOHMNEL
HBE L, M. norvegica‘ BERE 2 <EEAL VOB D
ECEH R NI, ThOOMBUEGHEN 2 754

7 yDREILDEGELRD L (Fig. 3), Bifkd 2%
A4 VDL O L e 31mm 2 b HBTS

XHRIED, 2 ELA VDL O ORI beR
69mm ETDAZI7F AT VORLE L REID D
LB Lk, Lk » T, M. norvegica % Oncaea J&
BB LBD A L ISR UEYOr 2 754 7 Y2
EEE XN, O. davisae DBH LV IKREVHZ 7 FA 7
VEEBRINRD LW D,

Paracalanidae fHiZ = =R &1 M iodbn L En ity
K& WFAR T CE B LTz, Paracalanidae £ =
REFL P FfELIREE 24mm MEor x 754
VYRR INDD, AE LIRS (AT 52
FA4 7 VDOREZILE 27~36mm OFHEAT, XL
a2ELL MIEE S1~65mm DH X 2FA4 T VLD
% EH I 5% (Fig. 3), LickisT, 3 3 HOE
H:My X HoleT 5 &, Paracalanidae $H% O. davisae D
BXDLRE NS F I F AT SIEEI R, Oncaca &
22 Microsetella BOEBE I DY NI B E2F 4T Y

4 EHIRTLS Lz B, A

RIC, BAEORTHBEE DS\ Evadne &, Peni-
lia BOMBEGRED 2 7547 >0 k&S L0 R
% Fig. 4 WR Uiz, Evadne Bii4&F 21~26mm O %
57 FA T VOEEN DRSS HBEL (1 B%iD
0.5 fELLE), RWWT 33~37mm OH &7 F 4 7 VT
%\, Evadne BEBCE BEHLIA X 27 F A7y
DOFRE XL O. davisae DES LR URESTHDHD,
Evadne BlY, H 2 7 F AV YDEENKREL DR
WO BB TAERPRS Db, 2D O.
davisae 135 AREETHTz o TEE I TN,
Evadne By 5 AR odhTy éﬁ@d\éb\jﬂl}#%ﬁo
TELEBHEINTVDB W25,

TR UT, Penilia BYY Evadne & HEE KA
Migen 2 7574 v v OERGH (&K 24~33mm)
HWBE LS, ZOHBEGRI 27547V 1R
Wiy 0.2 46T, Evadne BleH~4 s\ (Fig. 4),

B UECBEELA oR s B L i B,
BRI RA BRI HR L, ZiKBE T2 D By
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Fig. 4. Average number of the genus FEvadne
(upper: solid line) and the Penilia (upper:
dashed line) and umbo larva (lower: solid
line) and cypris larva {lower: dashed line) in
total gut contents by total length in Japanese
anchovy.

&, 7 VARRISESHE L, i o BEEE R mE
DEFHEGE D) 0.6% Thoicd, 7 v AL
WCOWTDOREE Lic, Eio, EHE TR/ 77V v A
Sk, 70 AGESBBE LS, BiEoRBEEE
W OEFHAGE D 8% LA, 7V AHEhAE

ZOWTDHMES L (Fig. 4),

SHEBEET vAYERESE 23mm O R IFA T
HHOHBET A, ZoEEEUISER DI (v x2F
Ay 1 BY%ich 02 HE), LhL, #2754 0
BRELIBDERHCHBEEFR L XS e b, &K 33
mmosx7FAv TR BYSID 2.5 BHEOLEN
HE LTz, 2hbl#, &% 60mm ¥ k7 v AiiheE
AR E L HBEE R L,

BEES ) AR TR EE T v REAE L
BMLAZEDOH & 27547 hbBBELEDRD, 0
BHEuE» 27547 1 BY D 0.1 @ LIEBTS
T\ HE 7 F AV DLEN 30mm (252 0Pt
OHBEEE DL ey, &K 38mm Tk 1EXich
0.5 R &It T, £8 48mm L ETix, 1 BY
o b LOEEU EZ OS2 BETENE 7 FAT7 VD
HREBEDEA ZDNE, 2E )7 ) AGERH 2 7
F AT VOREBEN LD LT ACDRL, =
VI ERBAEHCRLEERIhAEAED S &V
%o

PBEDzianb, 757547 Vi3MEEORNE LD
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Fig. 5. Range of occurrence of prey organism by total length in Japanese anchovy.
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Fig.36. Length frequency distributions (left panel) and average length of Japanese anchovy feed-
ing on each prey organism (right) by each school.

IR A AN OBER AL e, ey s A
1%, &F 20~25mm % 0. davisae & Evadne [B%,
£ 26~30mm TiXZ h b Paracalanidae #} & Pe-
nilia B b, £F 31~34 mm T% Oncaea J&, M.
norvegica, I B 7 v A4, EHES 7V A
R IR UCEH L W5 &2 % (Fig. 5.

BEACSTIHEOERE HoFEREI B4 ORR
NTHABRENE S ERET Ao, BEYORE
HECZOBBEYIBER L) 2 72 74 v YOFHERES
Kb, TOFED 1 H% Fig. 6 R LT,

4% Evadne J&, O. davisae, Oithona & (O. da-
visae %[ <), Paracalanidae £}, Oncaea |&, Micro-
setella B, M EBEOECIE NS &, £RF LS Ev-

adne BT WO EM LA 2 27517 v O B
RIS, THRAERENCE ST L oFBERIR
KREL e AEAPED bR B, = O AERETEH B
WY T ABEBHTHLRDbRE, vIAMOLDIEH =Y
O b ONRE o e BT, Z OEATECEEE
Ligh, File, vI AW OREAEL E CREIAVEEO
WEIZFATHHBETHRFETIL O\E/EITELRD 2
BAHIVLHACRD OIS,

ThbDZ b, #Rx72FA47 %1 BFEORETY
HRCE CIefES D @R U TR L TWB &2 5,
DT LR, HEHONSTEIRL - TohuE, FhE
NOMAEMCRE>ICREZIDOHI X 751 7 VTHIRT
DTS, WhHREBERMC X 5 EBBITOE AL
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Chz LERLTVA EEL bhb,
HILEAICEST D 0. dovisse DHBEKHE FHE

WHRCIZ, O. davisae 127 BF&» 5 10 A LA, -
TRPEAEZRTZ EDMBNTHBY OT, Thel

TLEPIEHD O. davisae O HBUBAS Y HEHRE Lic,
B 7 A 31 B 10 B 9 HETOFRIFIERE
IR LI,
HETFATVOELENBHE LI 0. davisae ©
& D B ZE% Fig. 7 R Lz, O. davisae /3. 7 A
31 BB bE DxrsF4vy 1 BYiD 65.5
) BBEL. 8 A3, THRIAI 22517 1 BY
72 7.1, 9.5 Ak LD leoizAt, 8 A 10 HRXH

x102

No. of individuals

AY
\ AN

/
\ e
Obileat . ~—
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% %% %% %M ¥ % %Y %

Sampling date

Fig. 7. Seasonal change in density of Oithona spp.
in the bottom layer of fishing ground (solid
line) and daily average number of O. davisae
found in gut of Japanese anchovy (dashed
line).
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Fig. 8. Relationship between density of Oithona
spp. in the bottom layer of fishing ground and
abundance of O. davisae found in gut of
Japanese anchovy.

VSR BH BB LI, LaL, 20N, Z0

0. davisae (TP ERERL, 8 A 31 HITidh £ 754
v 1RSI 0.5 EEolRELh-To 98 11 B

BBz Z @ O. davisae 130504 { B4 50, TOKE
BELFHETHE 7547 v 1 B b 44 AEOBE
Bricot -

Wiz, v AFEBRIERIT B O. davisae DHFREE S
Z 7 FvT AOEERE L OBEGEYHREN Lic, 0. davisae
DREHEED D Oithona BIXEEHTIEB I L
EBTE WV EW SRERY OBENSEBOSME LA
DR L xR B L. (Fig. 8), 0fER, BEANKT O.
davisae D3 HTTTHIE H Z 7547 ¥ 5 ADIEE
EbEL ebERIA LR, & OWEOHEBIBIMRIZIED
BERERUZ TR I (r=0.829),

% =

BERIFAVVOEEIFORERIECE - TR
BV LN BNT\ D R TIE, ¥ I ABBART K
5 v 5 A% Oithona spp. < Paracalanidae %, ik
FU3 Oncaea spp. W BHE, S LE L LCHEE
THZEEWBEMNT LY, ZOBEREIHROEEDM

REXL—FK LB, Fi, BEETIL Paracalanus

& Oithona © 2 BEFEBLEAOEEND 59% %
5% 0K LC BB TR OWE T 69% L%
Bl LL, ZOWMED 5 BRI CIL Paracalanus
DB EE A B EY, HEECIRE S % Oitho-
na BNEDTND (67%) Z FITERTE DA AR
BB LT Tbhicored LT, BEEci B s e
Paracalanus D37\ WEBHIPC B h 8~10 Fcigds
ThhicldtEzbhb,

0. davisae DHTEE ¥ 7 ADEFE L OBHREY LD
L, ThHOMCECHRENED bhvic, 2E b 0. da-
visae DPYTENE\NE I AT LS BEELL 5
FEEALBNB, OSmREEEEORAKECEE
I T o P L L, B CIL Paracalanus v Oi-
thona % & LB 75 vz v vEEYSADERE
Erofciy, SHE (AR wihs e, HERAL
NG, 5 A OEEE T EBORE AR E <
105 &L RBEANZBLNL TSP ZORWEERD
I B3IE L bhD,, HEE KT 5 0. davisae DELT
RITNERTH D, ¥, O. davisae D& HE LK
#in 8 AT, To@WENTIRE MW KE X 27~
28°C TRIE—ETH D, 2% ) EEKRVEE—ED
RN THIUE 0. davisae DHTHEVLTELOE
BMEIELI B E VB,

KT, BERTY I ARRET ARV TORM
NED LR TEIEBLIE LI, Thbb, /D
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BT A% 0. davisae X Evadne BHEEL, Th
I heRk &b LT e Paracalanus J&<2 Penilia
B, XBEHEET S L Oncaea B Microse-
tella B, R, BEHESYEEL W52 &obn
ol TOXHEYIADERILHE S BREOEZ YT
ADRBEREIT B FREC LB D LEZDND, ¥
7 AIBEYOBE L RE IR L LIGERL, RETS
EXDVREVEDOEFATERL LD LT50T, N
BLARBBORYT T v 7 b v ERRRAEBRCHFT
hE, v5 AR E0BETE LOLRICNIED 57
Was b REBONRRC BET5HZ L12ic b, Oithona
BrOlic k5 &, O. davisae 134> Oithona spp. L b
C HEEDDOIHRCHTHTHZ ENRLL R T 5,19 K
T, O. davisae VNI WY T AREH IR, B0
Oithona spp. 134E 34 mm D ECico THLEH IR
B Ebiol, 2O ERD, WENERTSE VS
ADITENIRD X 5 CE 2 bbb, Tibb, HFEDON
T AIESOENBIERT O. davisae ZEREL,
BECECABOEY 77 v 7 v v OHTT 5 EEN IS

BB LEETS EEL DD, BESBRCBE LY
S AFKHBOBY S SV 7 b v ORGKDARIE ST, F
NIDEPEWaEETA PHOLOREEL TS,
Ok, EHEHOBENE IV Ebolt ) T55
FEREICIIHOARE I Lo THAEL TV B Z ERR
BL w5,

1 AR RSV TLHEROMNS Y T AN OB
TSR, KEOREWYSARKRMOEY T 5
V7 N ERBEL TN, ThidEVWEodthth
FEnoB s 7 v 7 v v OsEERSAR IS, BEYE

Bed % v I ADKE JETFHWICII—EOHHE R E
INBT LD, TbiT, 1 BOHBEELLD L,
18 B2 b 62 HEh % CIREVGEIEOL OTHE I 1
TWAY, ZORREERIFFCRLS, BEVWERD 1
T bR EINDEBERWTY, HAGEHHO 1
T YBRMAEHEDBZ EDRMB R T\ B DF D
VI ARBINGERICENEOL DWW X - THER IS
DT, BERULAEIOLOR I - THRI,
ZHILy I ADEBTEIC Y » THIES T B EEM:
PEWEZEZDBNhD,
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