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Feeding Habit of Larval and Juvenile Ayu, Plecoglossus altivelis
in the Surf Zone of Tosa Bay, Japan

Rika Hamada and Izumi Kinoshita
(Received June 5, 1987)

A total of 7,000 larval and juvenile Plecoglossus altivelis was collected at semimonthly
intervals with a small seine in a surf zone of Tei beach facing Tosa Bay during the period
of June 1982 to May 1983. They occurred in the surf zone from middle October to middle
May. About 500 larvae and juveniles (10.9-59.9 mm TL) were used to examine their
feeding habit. The feeding incidences by collection dates fluctuated from 0 to 100%, with
90.6% in total incidence. They fed mainly on copepods (e.g. Paracalanus parvus and
Oithona spp.) throughout postlarval and juvenile stages, while they first took small benthic
animals at 53.0 mm TL. Their food compositions were influenced fundamentally by the
planktonic fauna of the surf zone, but larvae under 20 mm TL tended to take relatively
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larger copepods.

(Nishinihon Institute of Technology, 9-30 Wakamatsu-cho, Kochi 780, Japan)

W RIELEEE D 7 = Plecoglossus altivelis (Temminck et
Schlegel) X, HAZIE, FHERFIEOITLBHMmL,
HARKERECKTAEERBEO 1 OTHS. FRTHS
WET =11, TO—HOHENMTH 1B FHE R > iR
THEBETHETLb 5T, ZOBHOAFERIIOWT
B ES T IR T (B, 19424, b; M,
1953; hnig, 1954; B8, 1965, 1967; FH, 1967; BHIZ
7y, 1975). ZoZ bk, WBEAENOFREROES IR
NI <bhoThishotcZ LTRRT5.

VLEE, fEE, JUMTEHEE ORI ORI EIC R\
T7 2fFRPRECHE L, AEOEH MM FrEH O
I BBRTHHENBEHE LA I R
(Senta and Kinoshita, 1985). = = Cit, AfEOFHEA
s 2 BHY AN, BEFO LI RBTER
THZLOERFNEZEXRAL IS L L.

HHEGS LU HZE

FEH ST, HEBCH LCBHRTF/HCTDH 5 0iEE
BoBEECHS (Fig. 1). 1982 42 6 H-1983 4£ 5 A
X CoMMT, FHAYA2E, MLEREY & BT

BledDF7 v 7 v kA 1BOFETBECEFRER
L. FRADRETI, PRICSHEYRT 1x

Fig. 1. A chart showing Tei beach facing
Tosa Bay where collections in the surf
zone were made.

4m o/ #8% F\ 7o (Kinoshita, 1986 £R). 75 v
7 r vk, AREREEF » P (@B XX) #{EHL,
B EBA IR - T 50mKFr & LTHE L.
BREWL, FOETRIEBIC 10% fgKktr= ) v CHE
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Table 1.

Collection records of larval and juvenile ayu with a 1X4m seine in surf zone

of Tei beach facing Tosa Bay and their feeding incidence by collection dates.

Fishes collected

Fishes examined

Date . Eeeding
d m vy Total no. No./haul No. R;]agt:l length (ﬁg)n incidence (%)
11 Oct. 82 1 0.2 1 13.2 100.0
17 Nov. 82 208 52.0 71 10.9-23.5 15.2 87.3
1 Dec. 82 318 159.0 43 11.2-26.5 16.0 93.0
11 Dec. 82 3 0.9 3 15.0-16.0 15.4 0
25 Dec. 82 1,836 459.0 56 13.0-24.5 18.6 100.0
11 Jan. 83 32 6.4 29 11.0-31.5 15.1 93.1
24 Jan. 83 3 0.6 3 12.0-16.7 14.6 0
20 Feb. 83 5 1.0 5 34.0-46.0 40.1 0
28 Feb. 83 178 41.9 51 18.0-50.7 25.7 92.2
12 Mar. 83 1,862 372.4 93 18.0-30.8 24.5 83.9
26 Mar. 83 864 216.0 64 21.0-59.9 30.8 100.0
25 Apr. 83 1,688 422.0 81 27.0-42.5 33.1 98.8
11 May 83 2 0.5 2 32.4-33.2 32.8 0

ELT.

HLE (B> HER) AEHOBLZEE, 1 #THRE
SRS LTy, RARIEMEE GRS 20 B
Cis o el BT b - 7. BRI, HCERCHEE
PHADONEREO W LBEBEBCEDHEAETH
5. MEERAYEE LT 2120w T, £ (mm) %
PE LI, EBEHTH-Tc v H LI, Mori
(1937), L% (1984), Nishida (1985) i2ft » THEEL, %
hHO—EizfkE (mm) 2 HIE L.

= e

1. HBIKR 7=fFffud 10 Adg-5 Adaicsd
7 7,000 BHEBL, EMCRE»r-7c0il, 12 A TH
Thote. HEROKE, EHOREIL, ThZth 13.5
(1 AT 4)-24.3°C (10 F914), 26.1-33.0% TH - 1.

2, iBgE® @zl 7- 502 B (10.9-59.9 mm TL),
455 ROMLENCEEYHRD Sh, EHERIT 90.6%
Th-t:.

KEHER 2 L OEMARI, 0-100% O TEFH LI
2, FLEoH (W9 RLUE/1HE) ©7 = fFREAN
BE IR A OEERITITNT80% Uk (F5 93.6%)
THh -tz (Table 1).

+4 X3 (8mm TL [ fg) © EHEE O K& (L,
51.1mm TL< o 100% T, &{EiL 43.1-51.0mm TL
D 66.7% Thote. T, BAMEGLRE (19.0mm TL>)
DIEMERIL89.0% Thotc. Lo X de, ECH>
EHEOZIAD Bt - T,

3. CHEERRY T oFHAOHILERADTII,
Paracalanus parvus, Oithona spp. 75 & D p:\~ % LI (co-
pepodite, adult) 734 <, &EHAWEEED 83.5% & &
dic. ZhIFNTHWB LESE (nauplius, 9.1%),
BHE (1.7%), HEESE (1.5%) o EDRHEINE S »
bHhic (Table 2).

Table 2. Percentage composition of prey num-

ber in the guts of 455 larval and juvenile
ayu from middle October to middle May.

X

Food items

o

Paracalanus aculeatus
P. parvus
Paracalanidae
Clausocalanus spp.
Acartia spp.
Calanoida

Oithona fallax

O. longispina

O. plumifera

O. spp.
Cyclopoida
Harpacticoida
Copepodite
Copepoda nauplius

ey
N

—

WO, OO~ VLAOONO~RNWN—=O -

Polychaeta larva
Balanidae nauplius
Gammaridea
Appendicularia
Insecta

Others

WU T W =00 WWwWwWWwwwo NI = w
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Fig. 2. Percentage composition of food number in the gut of ayu by size ranges and collection

dates.

The diameter of each circle is drown in proportion to the cubic root of number per

one indivisual, of which the largest was 208 preys in range f on March 26. Open, shaded
and solid areas represent copepodite, copepod nauplius and the other zooplankton, respectively.
Alphabetical letters ranging on left vertical axis indicate class of size: a, 11.1-19.0 mm in
total length; b, 19.1-27.0 mm; ¢, 27.1-35.0 mm; d, 35.1-43.0 mm; e, 43.1-51.0 mm; f, 51.1-59.9mm.

Fig. 2 1%, HILBEABSHEBREXEERG], 1 XFhc
RLELDOTHD. =T, MLERNEHE» VDL
¥ (copepodite, adult), >\~ LS4 (nauplius) ¥ &
OCFooEyo 3 TR L. WTFhov 4 XFT
BT 2r0b LENERABTH TH o 1o, BERICH
VX ofodY (SERSE, == icl) OflE
NEL o Ttz LinLish S, A—3 1 AFETHHF
EHC X » TABSWHEBIIEL L. fld, a, b BT
1%, 10-1 A ¥ COMMLERSDEL, 3Er b LE L
WHLEGETED bR TR, 2 ALUBTIE, 0
fhoEMDOHBAEE e -7c. ¥, e BETIE, 2 A
THOHLERNEDL, TXTHVHLEL cOfinst
W roThHEDBRTWEDOERL, 3 ATANL DT
A H LB 31% HB LT 7.

A RAFIOHBET7 = 1 BYHYO»HLEOHHERME
HHLTL, a BFCi% 0.0-8.0 (735 3.4) {Ei{k, bRFTIL 1.8
17.7 (¢ 8.1) @k, ¢ BETix 0.7-59.7 (&5 23.8) fiifk
BIOTFHETUTEETH-T. 0D LEOHHEARM

BEE, WThov A AR ELFEERCIY EH L
P BRI LTHRCHGRM LA (Fig. 2).

4. HELEALREPCETI®MTI-V O
8 fEER: Table 3 1%, 7 =FRADONILENELEY
e (G) Lt ZThbDAERBREFOBH T 77 vl
B(S) it LicboThs. 12 425 H, 2 B 28 A
4 B 25 AT, HIEENLREFOMABIZ X CEUL
T te. Tiedbb, 12 B 25 BTk Oithona 3, 7\ %
LEigh4A2%,2 A 28 B CIli&EHEY 4 (R €4 Fl Spioni-
dae) 2%, 4 B 25 HC»\BH LE (& L& Paracalanus
) HMLEN, BERELEEECHALL.

—7%, 12 410, 3 A 26 BCTIWEHEOHARIZTA X
RicoTuwte. Tibb, 12 A1 AT, MHLEROK
ZDH\ B LEOERIL Clausocalanus spp. ThH > T=D
wx L, BEd o U Paracalanidae Th ot 3 B
26 HITR T, BLENTE VD LEDH 80% &
BEEA HD T WD, BER T Vh LESEN
60% & FDEWERE HD T IHIT, MECKTS
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Podh LEOBBE T 5 &, 1HLEATIL, Cala-
noida $f7° Oithona EDH) 5 fEHBL L T\ iehs, BiES
T, Thb22o0 7 —70EEBERLE - 1.

EEA~OFERME: Ivlev DFEIRIEE E (Ivlev, 1955) %
A CHEEHOBECH 35 EIRE LB Lic. EIRIE
¥ E KRN ThbbIhnb.

E=(ri—pi)/(ri+pi)

ek, i & p IThThHLERN EREFCRIT S
HAeY | BORBEESRTHH. WRE LICER,
PUBHUE, »\bULEYE, EEHYGE, 70V
g, BEETHY, Z203H, »\wdH LE % Cala-
noida, Cyclopoida, Harpacticoida @ 3 B iZ 4 F 7=
(Fig. 3). Calanoida %3 % E fEiZ2ohiz + ¥RL
tc. Cyclopoida x5 Zhix, 12 A T3 + filic,
3,4 BTt — itk - 7. Harpacticoida % X 0% E
BWHAETHRT S EfElY, ZLAEDY VYT LT — &R
Lichs, B ThHVLH LEO B R, BT hleh -
722 A 28 H (Table 3) TiX 0 IEMER TR L. A
HUESE R, BEHS, HIELERZL, »20BHLEOD
FRHRBGEAE -0, ZhexT 5 E fliixo
R — fWlich 1.

HEMOREZ: ERBEEYTHoTcrVH LEOKR

Iviev's electivity index

Fig.

T

0_/£
I o
;o/

- _
Dec.1 Dec25 Feb.28 Mar26 Apr.25
Date
3. lvlev’s electivity indices of seven major

groups by collection dates. Open circles,
triangles and squares represent Calanoida,
Cyclopoida and Harpacticoida in upper and
Polychaeta, Balanidae and Appendicularia
in lower, respectively. Solid circles indi-
cate copepod nauplius.

Table 3. Comparison of percentage compositions of zooplankton number found between
in the guts (G) and in the surf zone (S, number per 0.1 m3). 4, less than 0.05%.
Date Dec. 1 Dec. 25 Feb. 28 Mar. 26 Apr. 25
G S G S G S G S G S
No. of zooplankton 175 1,012 821 380 257 148 2,694 2,355 4,700 198
Food items
Paracalanus aculeatus 3.4 0.1 2.4
P. parvus 9.7 2.5 1.6 1.2 3.1 0.2 + 93.1 17.3
Paracalanidae 6.9 27.6 5.2 2.9 10.5 0.3 0.1 16.3 16.2
Clausocalanus spp. 30.8 0.2 1.2 + 0.6
Acartia spp. 4.6 0.1 1.3 0.4 0.8 1.3
Calanoida 2.3 4.1 3.8 2.6 2.3 1.5 48.4 0.2 0.9 3.4
Oithona fallax 10.3 0.4 15.0 1.4 +
O. longispina 0.6 0.5 11.6 0.6
O. plumifere 6.9 0.1 2.4 0.3
O. spp. 13.1 15.6 20.7 21.8 5.1 1.8 9.6 18.9 1.9 3.9
Cyclopoida 1.1 1.5 0.3 0.6 5.1 1.5 + 0.8 0.1 1.1
Harpacticoida 1.1 4.6 0.4 10.8 13.9 12.8 + 1.3 0.6 3.4
Copepodite 8.0 0.5 1.9 3.5 16.3 + 0.9 0.6
Copepoda nauplius 0.6 25.7 31.7 37.5 17.6 11.1 58.7 0.1 37.4
Polychaeta larva 6.7 8.4 47.5 61.2 0.7 1.3 0.1 3.4
Balanidae nauplius 6.6 0.6 0.4 1.8 0.1 0.3
Gammaridea 4.7 0.5 +
Appendicularia 0.3 0.3 6.3 2.1 8.3
Insecta 1.7 +
Others 0.6 2.9 0.5 11.3 3.5 1.2 4.0 + 0.8 4.4
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Fig. 4. Comparison of the length frequencies of copepodites in the guts of ayu (solid line) with
those collected in the surf zone (broken line) on December | and 25, 1982, March 26, and April
25, 1983. Upper and lower histograms represent Calanoida and Cyclopoida, respectively.

¥ X% Calanoida & Cyclopoida ® 2 Hizi13 T, 1k
FEREREFOLO L THE LA (Fig. 4. 12 A 1A
(7 20FEH4£E 16.0mm) Tix, BEiEfPO Calanoida
$ X Cyclopoida ofdg®— Fi, £hfi 041-
0.50 mm % X 0% 0.51-0.60 mm =% - 7o DR L, #H1k
HBHOZFAGIE 2 BE3 0.91-1.00mm Chote. 12
B 25 B (7 =0FH4&E 18.6 mm) T, Calanoida ®
thE®— N, BiED, HEERNEL 0.61-0.70 mm 1=
Hotz. LaL, BETE, HiFECL BN, 0.7l mm LA
FokEiEENS L HB LT, —7F, Cyclopoida
DOEE— N1, BiEDT 0.41-0.50 mm, {§{LEANT
0.91-1.00 mm = h - tc. LAk, 12 A 1,25 BHTiX, 2\
HLEOAX I, HEBENOLOLREFDOLD LD
REWEFETH - 7.

3 826 H (7=0FH42E 30.8 mm) Tix, Calano-
ida % X 0% Cyclopoida Dk — Fix, £hth,
(LA PC 0.41-0.50 mm 35 X 0% 0.51-0.60 mm, FiiErhC
0.31-0.40 mm % X O 0.31-0.50 mm i H-7=. 4 A 25
B (7 =0FH4£E 33.1mm) TF, HLERO2ED
#hEE— N, BEFOLDOLTLEC—H LTI, &
£ =% — N, Calanoida T 0.61-0.70 mm <, Cyclo-
poida Ti%, 0.71-0.80 mm K Eh Zhibhitc. Lk,
3 526 H, 4 A 25 BT, HEENCBREPCRT
B\ H UBEOERRABITED TEEIL T .

Z 2

A7 B0y ARFROBEHEERCHEL UL, =¥
Clupea pallasi (10.0-13.0 mm TL) T 61% &\ 5 #&
L H BN, <A 7 v Sardinops melanosticta (14 mm SL
LLF) T 8%, Engraulis ringens (3.0-30.0 mm TL) T
22%, #» & 2 F 4 7> Engraulis japonica THJ 20%
(20mm TL LAF) $ X O 23.1% (13.3-43.8 mm TL) ®
X5 I B b DA (U, 19555 = Rz,
1961; s33h, 1969; De Mendiola, 1974; fa#,
1985). —F%, Thbv oy ARFRCHL, BEHCH
BALic7 =2DEMEL, KESIFICRERCH1 DD
FTIRIEF-ELTE\WELZR LI (Table 1). FAFOFR
3, FFREHSCRT 1981 £ 10 B D 1982 4E 4
A EINI 72220 THBLRTE D, TOEE,
8- LT ROIIREHRO KL 80% LI EOfERRLT
WA (M e KT, 1983). %7, BEHCHBET A Mo
5 ARFETH D 2 7 v Konosirus punctatus, ¥ »
.3 Sardinella zunasi T4H% S DEBENVEELTWS
EBBEIhTVS (KT, RER). L-T, BEHC
B T57 = LB T % v 5 ABUFE L OEH
BoEL, B/ MR 0 SERBRELRIFCAHS
EHRELTVA.

FBH Oh b LE R 00\ 5 LE S A& D EERE
ExEaARREEO b (BFT - B H, 1970; JR W,
1979; BLH, 1980) & Mz Lichs, BEEH T CEVE
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MRS bhishotc. BEEHO LD X 5 IBEERN
7 2 DEEAERTHEE LTHBE0EDWTIE, 45D
CHLIMRTALERD .

RBEEFICHBL L7 2 FEROEHLEASTHE,
ZOREICHr2HLLTHVHLEXFLETHEY S
Sv 7+ v Thoteh’, 51.1-59.9mm TL 07 =T,
Fr2 ZavERar) Rt R EORESY S BE
LT, 20X i, BRICH > ARicREORRI
HHLRICWE DD, 50mm TL % & 2 HE» HEAM
DEREY~DERFELZRLIADH L5 THSH. ILUEKEH
(1965) ¥4, 46-55mm SL 1275 - TR T 7 = L EAS)
YEHRTHIEERE LT 5.

12 A L BfiofFRa T, #RERD &2 -
#- Calanoida ¥ X 0% Cyclopoida T 4 K& o {E{k
IRFEF D DERANTIEME LW A HAEED bhic.
L, WEABNLETE: 3, 4 ADXHVREL
o7 2Tk, HILERLBEFOLCHLEOKE IIX
BEFELL, »0d LEOK X JITHT 5 EREITED
bhish ot (Fig. 4). zhboz iy, 7=2HFADIE
HEREVPHRCHEVCEAL, Zote®d, »ubLEYR
RESTHERL LEFRSOEREL T, Zhidf
TEEATA LI T ok EEENRTHE LEbRS.
—7, 3, 4 Ao Calanoida %3 % @53 & Cyclo-
poida X35 Zhik, BEFTET HWEOFRHEAR
NEERLTH- bbb T RELL Bigo Tt
(Fig. 3). Tanaka (1985) i%, = & A fEBXhWHLED
Acartia % % { BB L, Acartia OEE _ETORE R R
v FROTNR = EADEAIC L > TFELVLDOTH A
ERNTWB. oz L LR, $ L, Calanoida &
Cyclopoida & ORI CHEEH TO D MREBATE, D -
foEThE, Zogwy, BEEREOHEA LT =20
ME T2 ERERCRB LIcon Lvigue.

E | i
A E % A - TR L el ek FE #
BAnEERLCHEA CHEHROELET. AWELED
TR CHTch, #iEhhE LTTF & » 1o B AR SR T
HRFEBE IR DOICHREL FE- T T E o712/
MEFTHEAEBERR, BHE_RCHELETS.
P H LEOREY BY) TECHIEET X » fcfiBAKE
B mH i R — LRSS LRSS, AFED
—#iL, MEEABAESUMEOMEREC X - Tis

Shic. AMECEHOELYETS.
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