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To clarify their feeding interrelationships, the gastrointestinal
contents of ayu Plecoglossus altivelis altivelis and three omniv-
orous cyprinid species, Japanese dace Pseudaspius hakonensis,
pale chub Opsariichthys platypus, and dark chub Nipponocypris
temminckii, were investigated in the Kamo River, Mie Prefecture
(western Japan) in spring, summer and winter. Most ayu fed on
diatoms, whereas Japanese dace focused on aquatic invertebrates
as well as diatoms. The diet of pale chub was highly variable,
and dark chub fed mainly on terrestrial and aquatic invertebrates,
with diatoms taken frequently in winter. The similarity among
the gastrointestinal contents of the four fish species was analyzed
using the Proportional Similarity Index (PSI). PSI values for the
three cyprinids were high in all these seasons, indicating consid-
erable similarity in food taken. However, the summer PSI of ayu
vs pale chub and dace tended to be higher (indicating high food
similarity) than that of ayu vs dark chub.

fFICEB T 5, FROPRES X CEREAN R GE R E DS REI
T B AEORMBERIC BT 2 Ik iz i £ <
DOWMFENZENTETED (B 1978), 51T T4
AT, MBSO EIR D IR ISR AN S
{Arbh, ZNHOMIFERERERBE ULlEf A=A L
DFTEIAENTE TS (R - B, 1996). Y7 E

bl

MRS 2 oK TR BHE DR REED D7 SO T R
FHLN DI DI Tz, EERORED LA S
IKATAB T LR EBWMIRMNERLUIZIHRTH S (HEF-1 O,
1996). Z L I B 2 &I ENE, EVREEPIC
B2 FHEICT 2 AN AL E LTHEEIN
T &7z (Schoener, 1974 5 HHf « £3[1, 1996).

PHHAROTNFRETIEZ < O REENERL, £
RABBHZERL TS (R, 1980). 512, %
L DWNTlE gl »n 5 7 2 Plecoglossus altivelis altivelis
(Temminck and Schlegel, 1846) /¥ I L, & 7z i3 & Hx i
g L LTS SN T3, Kawanabe (1959) 8 &
U JIARER (1960) & 7' A Pseudaspius hakonensis (Giinther,
1877), A A /1 U Opsariichthys platypus (Temminck and Sch-
legel, 1846), 71 7 L\ Y Nipponocypris temminckii (Temminck
and Schlegel, 1846) 7= £ @ I A4 Rl vk kOB, 7
IAOEARBFERIC I > TEkT 2 LR L. 0k
I, BAOBRFINCET 5 N5 DHBEDOBERICONT
LM TONTETHD (Katano, 1994 ; JEFIZ 7, 2004,
2015; Katano et al., 2006; Nakagawa et al., 2012), filEEEIIC
B TERBRINC a1 Rk IR O M B BIRIC DV T DR
MBI TWS UM - P8, 2015, 2016a,b). A
AT, TARBEELEY 2 L DOBRIS DV TR AICHIZEN
b, AAHTRTTADREICH LT LICKZED
WEND BT ENHENETR 5> TS (Katano and Aonuma,
2001; Katano et al., 2003, 2006; Katano, 2007). LA L7ah'5,
INLOMRITEFEBEITHFICETSEDTHH, AR
WINC BT 2 EFEFLLFOHABGROEEIC DN TIETD
NTWEV. Ko T, WIRFREIC B 2 BAE LRI
DVWTHLMNCT B720ICiE, AZRMIINCET 57 190
A RO ARIC DWW T O Z & HICHED % B
H5.

Z AWML TIEM)I R TO 7 18 KTl A
RIS IS DOWT T 2DE - MECTEH L, 730 E
T RHIOE, ¥ EBOHE, FEINEROXICE T 2 BMRE
ZIT, TS 4 O BYEEE 2 it Uz,
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Fig. 1. Study area around the Kamo River, Mie Prefecture (west-
ern Japan). Asterisk indicates sampling station.

tk, A4 71&4 7, 6 A, 1 Hiczhzh 21, 16, 20 fEfk,
ATLYIE4H, 6 H, 1HICZNTN 14, 21, kTS
% (Table 1). TNHOEHERRICDOWVT 6 HI&, 72idA
ANTBXOCAT LY XOERICKEL (s A AT, =
14.09, p<0.01;vs AT LY, ¥ =3791, p<0.01, Scheffe’s
paired comparison test), 1 Hl&, A A ATEY T A BXTA
TLY XOHREICKEN STz (vs U J A, =2533,p<0.01;
vs BT LY, ¥ =13.26, p<0.01, Scheffe’s paired comparison

test). CNLINOKFERIC B 2 k- TRIARICH

e b iver SRR e, fHATORAREROKED
Tkl WigTiE, YR AN I HED B ERICKE DS

(' =16.09, p<0.01, Scheffe’s paired comparison test), 7
F1TEFHT LY TIERERAN THERRHEE NG >
o FA4AT, =590, p>0.05; HITLY, ¥=0.85 p>

HREFE 0.05, Kruskal Wallis test). {HFRFIIIKE L THB RO mmiL
EEM = EIREERTIIE USSR RRN SR T, FOBME L CEMEAE SREEAEL T, VA TRE,

YHROWANN A e Uz (Fig. D). Fi# A1
TIN5 4.5 km EROBIKECT, 1 AT HE & D
1 DFDFEL, WD SN B A 5IRAVAL R D
BMHZZELTHD, A (1944) 1T X3 Bb RICHY G 5.
NI 10 m CHFRIE a7V — h#EREN TV,
HENIC TR HERE U 3 & J8 Phragmites DREAEDNH S NS.
FEOBRIIFRIC > THEEZ 50 m DR Tiio 7z,
WIS ke LT, oA, AA14hY, hY
LYNERLTEL, WMEMENREINTHWENT NS
FHOBGRIZ TN TWERY. 205 B 7 I m{llEEEf
ThHb, HFHEMNITOMEINE S A, EIHIE 11 A5 12
HTHEINGETXTOMAENELCT 2 (AL, RKAEE).
U7 A& 3 A RN S 4 A H B O BT -3
% (ARED, 2010). F)IITHEENEY T AIFIEERTN
T 28500 (HIFIED, 2009), MiER 1 EOBENMDE
IR 2728, BRERTO—H O RN —F 2@ L T
HITHEEE NS (AEIED, 2010). A AT EHTLVIE
MK TH Y, —F2B L CHEM THEINS.
BHORMEHLEATWRIT SHORAIciE=L Y
FUw 73 3w F— (Smith-Root t18, model 12B) 7% >
To. BREEIE 7 20 ERTD 2007 4E4 19 H, 720 |
%0 2007 4E 6 H 28 H, 7 LOFENFEIL D 2008 4FE 1 H 24
Hicfio 7. BTV 7k, 726 i
4k, w7 A 4H, 67, 1 AicENZENn4, 10, 13 1#

IR CIRIMEE OB —m i £ T2 L 10% Kb
SV VKIS TCREE Uz, B2, NEYZED U,
fki, BEAEMEHEBNY), KAEREBHEBY), RHRR, 0O
fic /%L, Katano et al. (2006) ICHELY, A& RIS & FLER
ATARTITA (MR8, S6117) | THHRFARTEM
B2 VTR Z R 7z

fR#F Nakano et al. (1999) IZHEVY, FHEIGH]Z &1 Pro-
portional Similarity Index (LA, PSI) Z:RKe&, fafERTOE
MIOTEME 2 b LTz, PSHIEREUC K DR Tz

I

m
PSI=1— O.SZ(pi —qi)
i=1

pildMp B 2R i DE, 3 qlcBr 5y
iR mZBY AT IV OETHS. PSIH 0 DRFEYO
FHIZEL, 1 DR ERICEET 5.

w R

BHRBEDARY SARICEY 2T OWHILENED
L% Fig. 2 1R LTz, 7 2OMLENAYNI HEEO AR
NS E < (P £SD = 97.3249.0%), 4T OEAA A
LTHD, HEOARZEH L T ME AN 24 AT 15 {4
KTh-ote. BEEMEHEBY), KAERGHESY, NHAR
DURELLIZ DTN TH - Tz (FNFN, 0.09+0.4%, 0.40+0.9%,
2.2049.1%). FREAEHL TV B MAEIE R L, ZOMHHE
mENTAEE IR T2

Table 1. Number and standard length (mean =+ standard deviation) of fishes captured in the Kamo River.

19 Apr. 2007 28 Jun. 2007 24 Jan. 2008
Species No. of fish SL (mm) No. of fish SL (mm) No. of fish SL (mm)
P, altivelis — — 24 89+17.3 — —
P. hakonensis 4 52+14.7 10 66+12.1 13 44+4.0
O. platypus 21 55+13.9 16 64+22.7 20 66+11.4
N. temminckii 14 48+14.6 21 50+11.4 9 46+5.2
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Fig. 2. Composition of diet categories by volume in the diet of
each fish species in April (open bar), June (closed bar) and
January (shaded bar). Vertical bars indicate SD. Dt = Dia-
toms; Cp = Chlorophyceae; Ti = Terrestrial invertebrates; Ai
= Aquatic invertebrates; Um = Unidentified animal remains.

YA DMILENEME, 4 HERTHRHRNTH -
Te. 6 HIZERE, /KAEMAHEEY), NHRADHRSN (2
N F A, 29.58+41.8%, 26.99+43.1%, 43.13+49.6%), #F ¥
C A A B L C0 A KRN o2 1 A
B, PEAEMCGEHEENY), AKAEIEEHEENY), ABIA R DVERE
TN (FNFN, 39.74+44.5%, 3.29+11.9%, 15.38+37.6%,
41.58+472%), R, TNHRRADZ o7, k28 L
TR Z DRSS N fitkid x> Tz,

A AT OMLENED, 4 AICEERMAND, bt
e, PEAREEHEBY), JKEREHEENY), AR DR E
N (ZnF N, 11.11£304%, 4.76+21.8%, 23.58+43.2%
59.34+48.3%), IKAEMEHEEY), FHRADZN ST 6 H
FETOHT IV OHRE, fs, FEEREHESEY, KR
HHEBNY), FHAR DR SN (T Zh, 38.48+46.2%,
18.84+34.5%, 6.68+24.9%, 5.08+13.9%, 28.96+37.0%), K
EPAHAANZ L, ZNSICRTRESZM o7z 1A
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Fig. 3. Dietary overlap calculated from Proportional Similarity
Index (PSI) for each season.

LRTOHT I O, fkE, FEEREHEEY, KER
HHEEY), AR DR SN (ZFRZh, 29.98+42.2%,
12.86+32.4%, 20.10+41.0%, 2.78+12.4%, 34.28+44.2%), ¥
WP TNHRADZ o Tz,

H T LY OWEALE WA 2T O H AR T Rk
MERENT, 4 HIEEMEHET Y, KA A HES)
Y, RBHARFDNEZR SNz (ZFNF N, 28.20+46.3%,
43.23+51.0%, 28.57+46.9%). 6 A & 1 A I3 EE& & W22
EnTeh, 6 HidA7E < (1.9246.2%) fliic Fe Ak M # HEH)
Yo, KAEMGHEBY), FHRRDHERI N (ZFhZEh,
33.48+46.7%, 22.52+40.1%, 40.93+48.8%). 1 HIIEE#EA%
< (41.98+27.4%), ftic R EmatEEhy), KEEBHESY),
AHAF DR E NI (FNZFN, 4.50£13.5%, 9.81+19.5%,
32.40+39.3%).

PSI 4 HOPSIEA A ATIRAT LY, OTAxAAA
TTENZEN058, 0.60 &L, YTARAT LY TiE0.29
&R > 72 (Fig. 3). 6 HCR 7 ARAT LY, 7
TAXE A FT D PSHEZNEN 0.65, 0.66 Triho iz,
FAHIRAT LY, TAKAAHT, TAKT T A D PSI
FENZEN 044, 042, 032 LHRETHH. 7aANAT
LY D PSLIZ 0.05 b TR - 7z, 1 HIGY AR HAT
LY DPSIF 091 L@, XA AMhIURNAT LY, 9T
ARAA AT D PSLEZENZN 075, 0.70 Th-T.

E =B
ZHIRINCB T 5 3 F 3 FE0 PSTIE—FZl L T
LRl E D o Tz, THUSAER 28 U TR E R Hok A R R
RERHBRL, BFROLXAFIIHERZFIMNT 2 HEANTA
H3dTHEL T\l Ths. EFOINS IR
F3 HIC B 2 KR TIEEWVICTFHRBRDNEL S C
EDHEENTWS UNI - B8, 2015). F/z, A14AT
T A TR BVELSFNE L, mfEIHEREEZD <>
TRENCEVEABERICH 2 LEREINTVS O
JIl- 8, 2016a). &> THKMIITHAMK/INCHBNTE,
R RBENEC TV T e EZBNS. AR TIEa
AR 3FEDOITARTOHABFDOEICHENT 1 HIZ PSIAERD
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FlEole. XFICBIHINEDAMOBEEFICDONT
DHRFEEALTZROD, HBIED (1962) BLFITA A
AT ST T AT LY ORI % & fis
LTED, R TERICAAHTNTTA, HTLYD
BYEEED LFH U0 ERGFOBEENZEL TS
ATREMEDYD 5.

Kawanabe (1959) 211 HRER (1960) & 5LARKF DI I
WTBIEZITY, 720 X0 WIIND 7 104 25
ENEFT BT LT, AAATNENS)IFREPRABH L,
Bt e SEYBE L LT L 2mE L. £
7o, AT LY REFAATHINERPRCBH LIz Lick->
TN OB LY L & BBz s i LTz
73‘, CNET AT LY TIEBENRL SO REL K->

EERLTWS. AZETE 6 HDHY LY IZEEROF
ﬁﬁﬁ"}‘fi CFICEERRZFIHLTED, Chickb7a
EDPSLIFEL, AAAHTEDPSIEL L. Ll
AHETIE6 HDA AT E T ADFETH SHEZ2Z<
FMHALTOW2—TREGHHLTED, ZOMHEIEIX6
AixE Do, AHEATEA AT EZEHWBICEITT
ZOTREGRBEEAATEZC LT, 7T1LORYERE
ZIRFEETWEEZLNS. ThHSDOBMTOZEkICK
D, 7TAMAHET BEFOM)IITOHAFZIREE LTV
EEZBNS. —THEIEN, 015 &, A4 HTET
1r‘:ii\fﬁk%)‘WUIIfbifﬁiﬁiﬁ%gﬁ?‘%iu/*\biﬁ< 7

HEZLBWINITEHEAFT B0 & A Thtigz % <
*'Jﬁ] LIizEELTWA. Eiz, 7 Lk iy = 78 E
TEBH LK, aARIENMM LIC WA HE <
NET2EEZHHT 5 ENTE, ZOEETEHNICKD
R T ERICEZ B b eigii Uiz, £ U THBRICE
NEMD D LERMEZR I N TS, L LD SRS
TRE71RIF LA LHBEZFHLTED, FEFED (2015)
M L7 7 2 OEIC K 2 8O A LI AT Tt
ToTWaEh o b#RENS., TOXSRIEITHIZRED
AU, MR NSNS BB 75 EIC K BT BRBE D
EWIC KD SR ORI - 72 D M= >
709 B ETHEURAREEDND D, SREBEAEOLER
BRESREHIH 2 B8 U T T B T 5.

FRROWINC BN T 7 LR Y 7 A 2 B D
BYIBRICOWT, 72T 74 DRICE LWiBiShNd -
T EHRBENTED, 77 A OEEEICED
BN D 2 T &Y T A DRRERICIZ T L OMEKHE &0
HENH S L ERENTWS (Katano et al., 2010). T/
FHAOBC IR AR EL R RICEET 5720, #
RINCETERRIICE ZET 2 EZBNTVWS GRE -
FHE, 2007). ZA YA I TV Salmo salar Linnaeeus, 1758

TRRFEFTINICAER T 33 A MOEKREENE L <DL

TeEIC, WM A T EAHMSEN TS (Letcher and

Terrick, 1998). W LUIEMATH 2V 71 1%, EHEEIE ERF
N ZNEENTWSN B, 2001), KWFZEz2IT-> 72
RN T Y 7 A OO LR ICATE L TW 5
KEBDLT FEAEDTTADETH S (AR,
2009). AW THR I N JA O a1 RBfad, 7

X7 A DS OEYEEEE, KEERA5IEEA
ETNTHREET 2 LWV 5 T T A DEFFRIERIC b E 2

HATW2AREEE DD, Sk, HRIEER, WIIGHEET
BREWAEMTD N OLLE, WY 71 DIFET %
I & DR EZAT O EN D B.

W

Mgt zeb B Hh iz, —ERIKFEMZEANCIZ P HaR
ZEE W2 E, BRERIIEATNCHTR T Nl S RIS
WA RMEEZE N> TRV, ZEREREGED
BFRAMAROFHAEER LTI B EE G V2 &
k2 OiRERY > T, R K ERKEE AT O %
HEEKBE LI AR CHE R VIRV, £, M
ZHRAREGAEYE IR A RRNCAEEFE E NI REB A D
INEBE—RICIEFARICH T L TCWizZ2Wniz, G. S. Hardy X
CRIECEEOREEE >z, CCIcE#OEELT .
BB, AWZRICB T A = EIRRRRIBAEEF T O FictT
b
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