Observations on the Food of Nine-spined
Stickleback (Pungitius sinensis) in Streamlets of

Tedori Fan
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bhvtuwitv, ¥ by otHomostco
WTOHMEE, 1 FIBTRARDL LR B
{(HarTLEY, 1948 ; Hynes, 1950 ; MarrLAND,
» 196542 5) , b I 3Bic oW Tit Hynes (
1950) M - H CREXR) 0ld21kd % vy
bhvtTwinh, £2C, A Chit 9 4EHEs
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REFNOKBDEBAT S, JIIEE1 ~2m
LEmike, kB 12em(11A)» 5 50em( 7 B)
O T 5. %k ki 18 20cm/sec
ThH 5, KT T DKDHA T 3 FICHRAK
D10°C, HFix 16°C, pHiz —FE#BL T
6 ~6.5ThH 7%, JII[KXWFrRE TBEbN,
KAKBOER, XMoo oirbhk2 &
8 BRIA 10023\ KA R & A £ 100
BB 7Y (Sparganium ramosum) T
bo, Toflicikiiivor s s
4o 1 (Potamogeton distinctus) »% b,
EFh B0 fhilc 67 60y 2 X Ty (Fontin
alis hypnoides) H#5THLR BB TH 5,

W e A HAEFLL, HBhkrEE L
FkThd B, KEEEFLC 2~3°CHEL,
ABIEI~4°CIRnE bbb, Fhki:
Mg wTholms 12 ) RETHB5, A
T-cizss4 h = (Ranunculus aquatilis var.
pantothriz) 75, iDL Abh, L
<1z = v x (Potamogeton crispus) H Iy
Bl FL THA L BRI & KT PPH
DRALND,

3 a Ok, %0 50x20cm, H47125
cm, #8H 3mmd 2 =AM v, R BWALT
HCiil ot RO & Di/hNE kR TH S
fo @, BRED ML % <%k T, 1 lic2 &30
~BOMHARITIET BiIc: EDi, K, HE
D S5BEFEZONBKE(EHYE, HTH
W iREL i, EORAIZARENE &Ll
RiGED Guw keHT 5 (Fig. 2) 9»b
12 DMTH B, TeBEARNIOMC > Tk
Fv= ) VIR THRELIFBR - o

B INE>S 2 b 2y b (18R
19cm, 36mesh/cm) % /vy, &% ki #i¥ic
AR THRUL ko k=) VTHERTF DM
v, s SR EWKL, Anisogam-
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Fig. 2 The diel changes in the percentage of
fish with full stmachs (solid line) and
with empty stomachs (dotted line) at
Ishiko in Tedori Fan.
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BEPBEFLZEL T, BTEHHRIZEALEH
IR T, AT, 11 Bc Chironom-
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Table 11, BAOBKTCIZVE LI LY
VIXITr0b0g (BEE) Yok FHLTw
NGO EEKE RLA2bDCH B, 47 4
IV IR, BOENERETH DM
NEBYOMAET2HPoEEERI 7 ) ff
ETH5H0LHENTARVEL k>TSS, *
LT, ¢ReHBHcz ofasdE-, Ll
BB L SCNERIFEAEIZ)TE
Bbh, A7 A7V IXTrOBERIZAD ]
~28—k Y PCBE R WD, FEHYOE
EENLARIE, 127V DL0THNAI NG
DEELRE, ¥t 33Nz )0Tres
BELTWABZ &EHBEIR, I 7 ) eftET
HNEYHREE L TELEBbRTWELDER
bhs,

17V ftET 5% & /N, Chiron-

omid larvae, Aunisogammarus, 4 2/ 7 L
v IR®D 1§ (Guorimosphaeroma), Eucyclo-
bs (Cyclopide) , kv (Hirudinea), X3
I X (Naididae) % & CTh %5, hb D > b
BEX—TEEL CHiEmL {{FExh 3,

e X5 MARKOZL Tk - T B
%o Anisogammarus O MKEIE—H % BL C
HEOVEMARTHELBKENFTTHRPL L 1
S5BETH B, Gunorimosphaeroma  [HkC
REEHEZRI v, by, Chir-
onomid larvae i Fiiflic X - T Wik K &
RIS B DE, & <icd Hicik 553 fifk &
JER MR ESE I - T b, Copepeda Ix
SRCARBR DI w1 ~2 Ticz < Bibh
TWw3,

FCITR I N Tnin\ s, Tl T 35T
HIRIEA & X S PITw %o fotdfhic oMk
HMNE L, %+ Guorimosphaeroma 75 b
MNWT ERRE > T B, 137 Tk Grorimo-
sphaeroma »/Liz L, i Dic Asellus 23,
BHIZ < Blbh T3,

Table 1 The monthly variation in the abundance of phytal animals at the streamlet
of Tokuhisa in Tedori Fan., The figure shows the number of animals per 50 g.

(wet wight) of aquatic plant,

Vegetation Sparganium Fontinalis
Month 18969 1970

ep. Oct. Nov. Jan. Feb. Mar. Apr. May June July Aug.| Sep. Jan. June
Coverage of plants (%) 90 90 90 90 10 60 50 80 100 100 30 _ - =
Chironomid larvae 23 29 151 7 26 16 11 533 156 14 158 | 289 558 688
pupae 0 0 1 0 0 0 0 14 2 1 0 0 0 0
Anisogammarus 45 67 26 12 31 36 12 18 33 31 35 4 1826 1776
Gnorimosphaeroma 153 86 22 14 43 12 29 45 22 81 15 278 1732 100
Copepoda (Cyclopide) v o0 1 3% 3 1 00 5 0 2 0 46 720 88
(Harpacticoida) o 0 1t 0 0 0 0 0 0 0 0 0 0 28
Cladocera 0 0 0 0 0 0 0 15 0 0 0 0 0 0
Ephemeropteran nymphs 0 0 0 0 0 0 0 19 0 0 6 0 0 0
spiders 0 0 0 2 0 0 0 0 0 0 0 0 18 0
mites 0 0 0 0 0 0 0 0 0 0 0 30 0 0
Hirudinea 2 0 0 3 0 0 1 10 0 0 3 4 18 0
Mollusca 0 7 0 0 0 1 0 0 4 0 0 0 0 0
Tubificids 0 0 0 0 0 0 0 5 0 0 0 0 0 0
Naididae - — — — — — 48 106 16 8 13 —  — 1760
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1) rz0BLERNEY
EAAT - FH L IODEFHCTHREL L S
IOBIENRYE, ROKE IS TR
44 Table 205Kk 3, HAeEYHREC L
S TKEINERZ D, AEKETRLED
DL, BHETRLEDOLRBECThESLDL
h 3, & <t Chironomid larvae % Copepoda
R EREABREOEICEELE Y LD 5 EM
D, Hwe Anisogammarus % Gnori-
mosphaeroma 7z FRBRL R EEKED RN
2, HElLTRABEOLORET 2o BLE
¥ EDLBREFHECE k> TW 5,
BRELRBRC X - TETRR 50,

P33

O 3 b APk Chironomid larvae, 7 = o
T « 7 & D Diptera, Anisogammarus, Gn-
ovimosphaeroma, Asellus, Copepoda (F &
L ¢ Eucyclops & Thermocyclops) , Tubi-
ficids s & Ch %, tLTThdokPYrn—4F
ZBELTHIIDHELINTHB. ZRICHL,
Cladocera (F & Lt Moina, Simocephalus)
PrIIOFRRHRT BRERE~6 Ak
FLTWDed, AFPEECHACREL
LI OBBIERADR T, & REA
TH I FOFEHN R BYERL DT, Thbd
DD ED ZEER DR K >TWB,
Ephemeroptera Tk a4 aw i E & X
h, H (Mollusca) ¢ /NED AV =75, =

Table 2 The percentage composition of the food of nine spined stickleback in the three
composition of the food with increase in size of the fish,

Locality Tokuhisa Ishiko
Month Through the Year November
Size Range (cm) -2.0 2.1-3.0 3.1-4.0 4.1- 2.1-3.0 3.1-4.0 4.1-5.0 5.1-
No. of fish 29 37 147 112 16 67 52 54
Method of assessment N P NPNUPNTP N PNPNUPNUP
Chironomid larvae 51 30 45 23 26 11 20 7 3% 10 10 2 7 2 2 +
pupae + 5 + 2 3 2 2 1 0 06 0 0 0 0 0 O
other Dipteran larvae 0 0 13 13 14 18 8 9 1+ 1 + 0 0 1 +
Anisogammarus 2 13 11 20 20 23 32 39 39 24 55 57 47 64 75 88
Gnorimosphaeroma 9 16 10 13 13 12 14 16 6 4 2 1 3 2 4 2
Asellus 0 00 0+ 1 0 0 17 36 22 28 29 25 9 3
Copepoda (Cyclopide) 22 5 6 10 9 3 6 1 2 1 2 1 8 + 4 +
(Harpacticoida) 1 + + 1 2 1 + + 0 0o+ + 4+ + 0 0
Cladocera 31 0 0 5 4 8 3 0o 0 0 0 0 0 0 O
Ephemeropteran nymphs 2 512 8 2 3 4+ 6 0 04+ 4+ 0 0 0 O
Hemipteran adult + + 4+ + 1 4+ 4+ + 0 0 00 0 0 1 +
spiders 21 + + + + 4+ + 0o 0+ + 0 0 0 O
mites 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 O
Tubificids + + 2 9 2 1 4 2 + 2 4+ 2 4+ 1 1 1
Hirudinea o 0 0 0 + 1 2 6 60 0+ 3 + 1 1 2
Mollusca 2+ 0 0 4+ 1 + + 1 2+ + 1 1 0 0
terrestrial insects o 0+ 1 + 3 4+ 2 0o 0 0 0 1 + 0 O
stickleback larvae 521 + + 1 2 4+ + 0 0 0 0 0 0 0 O
others O 0+ 4+ 0 0 0 O 1 2 + 2 0 0 + 2
unidentified remains 2 2 0 0 2 13 3 7 1 18 4 3 5 4 2 2

P. : points method N.:number method (after Hynes (1950))

+ : Values less than 1 ¢
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JTS5HA Fhic A7 a3 H, hENHEE
Fhd, WTRLBRR 4 bON EF
h, reay, Isotoma, 7Y, 77534y,
BHMER R EREE ST B, ZOEMNT
BEAD7LY, 5FV7T, bEFIRED
BEINIZEFOBREL kv,

20 PizoRFILEY

RECHE > TAEORYHE/LL THT E
RELEDLRTWS, hEJK T I 208Y
PHELCTH B, HOMBRICIIAS RERR
T, FORFZIDOLOILUREYEFEOXNR
LLTWhw3, L2L, RRECHE-TRETE
DEEANBLL T EEYE, FEETS
Lo THELTOHEAEREML TWHE
kP nsEbh b, HBECET3HEE LT

localities stadied and the change in

Ao Four Sts.
November May
2.1-3.0 3.1-4.0 4.1-5.0 5.1~ 1.1-2.0
13 74 15 2 71

N N N- N N
34 35 7 0 62
0 4 8 0 0
0 5 0 +
21 11 23 80 5
0 0 0 0 0
0 + 3 0 +
16 15 20 0 26
1 0 0 0 0
0 0 0 0 4
0 + 0 0 0
4 6 7 20 0
0 1 5 0 0
1 1 0 0 0
7 1 0 0 3
0 0 0 0 0
4 8 0 0 0
4 3 0 0 0
0 0 0 0 0
0 2 20 0 0
8 0 0 0 0

{x Chironomid larvae %> Copepoda 3% 5
h, BEBCRETSH02 L Tk Anisogamm-
arus RHTbND, FhBLIZRINTHE
Wis, BUEEHEORLL L TWTHRER
EsTIDRBOLOERHATH LSBT
riy@dENB, Gnorimosphaeroma 13+ 3
FOKREFIChbb b in fKREHE, S¥0E0
WFhb B F DEEREBRTninh, TR
K& sk ot KEIDO Gunorimosphae-
roma HEETHISCNLDZLDTH %,

hfE 2cm LT b 331, Chironomid
larvae & Copepoda B3FEAREETH Y, HA
TREELZSHLE 5 L EERTTOBL L, AH
HETHIBBEEDTN5, 5 oLz b S
3 TREOBAKONLEL R OMEL X -
THDORTWD, TRBICRWTHEEEE X
b3 3ok Anisogammarus, Gnorimo-
sphaeroma 7 2 b5, HAEBEEKED T
2%, B 5D 3EA TIRHBRR E L RE
H->TWBE5Th5b5, 7, Hynes(1950)
D~ Birket D F I3 AR TWBE
RTHDHH, ZOKEIOMIZRIIONF
BEHLTH5HORBELN, HLEL 5D 58
BOKRE LB EHNE B,

HE 2cm Pl LRk dONT, BY
ORBRWKEN LT WL, 2~3ecmp b3
3% # 72 Chironomid larvae # E{k¥ic L
35~45% L WBHZ <AL TW5AR, 2cm
PUTO30 bR3EEDHERBFDL T
5. WolZ3, Anisogammaras % Gnorimo-
sphaeroma % 55~90% & E{LEOKEI% 5
BDBHIS5K B,

DECKEIOEMNMCESARPOEIOBET
%, Hynes (1950) s Lo H » drl* CGR%
) OEBEHMEHBE LT A%, Hynes OF~%
Birket ® + 3 3 0 AR KEK £ - T Cope-
poda % Cladocera © EAEM BT 2 5%,
Chironomid lavae ©#|A1IE &AL EEMLY

* BINKEHRFERORD - hEBMKOFEIC IR
REBELBI A XS TR0,
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Wo LT, 2cmF i RET B3I Lichis
< Chironomid pupae QIESE AL, *
TR RE T HEEY OB WML TL 3,
WolESHF - FHOFNZRFION 130
%4, 2cmPl T CEERHETH - Harpa-
clics ARROHEME L FWAL, ThicZ
# - T Chironomid larvae 23884+ %, *L
T 3.5cm %3 ¥ 5L 5 Chironomid larvae
kb Anisogammarus % Guorimospha-
eroma BN+ 5.

TNH3ODKRTHEBELTCWZZ 21,
Copepoda @ % 5 &/J\ﬂ@é{a%ht, 13D
RLELBIBEINIBNDERLS kB L TH
%o LU, w=»iZ 3 ¢z Chironomid larvae
DISCENENDOKRTHA SN RER -
TWw235Dbd%5, COFHDIRFOENC
DT, BRECEET IHEDOEAE M
WL > TRE 508, ERREREROKT
T, FPlIOHMREVWRD BRDdHEEL DN
TEEL TR,

(3 BHc X 3 AaPOE

FIaoaMoEReown TRt ekt
2, B Lo THRET D HEYC N 3
ATENH BB S (Table 2) , Chironomid
larvae % Anisogammarus, Copepoda 7 &
’, 3 oQBPITHEL THENS HATH
T\ B3, Guorimosphaeroma %> Asellus 1.
B X > TRASIN BN > T 3,

& /& <% Chironomid larvae, Anisogamm-
arus, Gnorimosphaeroma, Copepda 3% < &
BINTWER, ThbOEERINTHREE
FAOBRBLEL ABRTWEHDTHE S, AF
O b 2 3k Anisogammarus X EREHE L,
CNBEE L THD ZEHAROB»ET0%i1c
E—? %5, %7 Chironomid larvae & Asellus
N2 5L85~B% Ly, BPYOIZLALER
CO3HOEY TEDTWBZ LB GFT
XA OB Chironomid larvae 0 A#niso-
gammarus »% A, o 2 2OPHFE Bix
» T Asellus %<, 2 nBAKKD £
BDEELBFER>TW5B, BHED M 3 &M

% < 1343 Chironomid larvae < An;-
sogammarus, Copepoda % FEAE LT
505 TRLEELETHH~T0%CH B, %
LT, %Yo Hemiptera ©H%* OfhfE
ADEPIC L > TEHEDLR T B,

TO5LTHBE, PLaRETEOERYRES
BN L LD, kil Werokhrtar+
2Ln3X5K, BRI - CAEKELRSL
bivdo XL TXOHIICE S BT 5 5%
EHOMGEEL, AUOE L VEL, BAK
BB d 5L 5Bbh 3,

4) b IzOoBRYOFEHEL

R 3HEYMRFHC L - TELT
BY, ¥t I BB OEFERROBHEMLD
BEEWb - T, RUOHEPRICHEHE
tOBdC &nE2bh3%, Table 3 flia ¢
BRELZ L IOBMEORGEORES full
2B empty T 6BRBISF, theEho
BRROFEMENERLESDTH S, ki,
8 AR L e O~k A v = ) v B2 5338
Nicied, HILEFTHE MR himtk
HERKRE W,

Table 3 The monthly fluctuation in the

percentage composition of stomachs with

each degree of fullness, at Tokuhisa
in Tedori Fan.

Fullness | full 2/3 1/2 1/3 1/3- empty
Sept. 56 14 28 3 0 0
Oct. 92 0 8 0 0 0
Nov. 76 7 14 3 0 0
Jan. 82 5 11 0 3 0
Feb. 68 3 5 10 13 0
Mar. 56 6 35 0 3 0
Apr. 24 14 10 0 52 0
May 64 14 14 0 7 0
June 65 26 0 4 0 4
July 63 6 25 0 3 3
Aug. 33 8 19 11 19 11

WA2B 1 et ePERESE L,
B A EOEERFEEEETHCEL T B,
LA RR2BOBESRBELTR D, &
D OMEKBBIEORIL FRECHEINT Y
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b0 2AND 4 el Tinik « wiBER B
DL, 4 AcBBeax s, £LCHLERE
BL T ERRDTN24B LKL, RBEMS
BT OBERR2%B I b7 > TnBb, b AND
RERLEERRE K VIOBL EOBERRFERE
Bl ik s,

BN TH 5 4 He SR E s Edse
Bz &2, Birket © } 3 3 0%4 (Hynes
1850) & {lTw3, LaL, Birket w1t 22
DEERBBRBOII L, SEIOEE IRz
BEofERZE AL HERY, 4 BCdETD
HRBoFrAEbh T3, 4 BciBaBgo)
5250k, HERYORL/ENHCDEWE
LdHsLEbh s (Table 1), HELHE
CHDPHFREFH L W3FHE (HEOHS)
BEissrb Lk,

Kb &I 2T HLEFRBED #+ &
%, Birket 0B A L TH B3, Birket 0
AREEKERDE DO TRAE D WL I,
7, FRTHB b I anERNHONTtE 3L
BeEABEHORALC LR LANROBESR
THDD,

6~8 Hicik, EE2cm BT OoMEES HE
LT %, chb/NEO I 3RABOLDL
HEREREY O W 2538, ol
EEOBENRE S~k F AR EZD D, N
DFIFDODTH3, LrLekeL il
BHRABREWHT, HECHBANBA T
BB EERLTW 3B,

TOL5K, FIFRKBOEDLIWE
KHETedr, 4 BB, Bzl
FRAFEHOBATH 5 LREHTH 5,

DECHELENEYOEHELySH B 2k
3%, Fig. 3 B EFECHEAOL I 304Y
OEMEERLZIDTH 3, LBEHEK
Lo THRELEHOBOEAMRWOBL, Lick 3
HOIEDNTR, ZETH5EROoMcOR% N
Z 7

Chironomid larvae, Awnisogammarus,
Gnorimosphaeroma, Copepoda 131 4E% \L
THIIQHEDONG L >TWE, LL, &

o4 YHBHct > THAIhIBENRE
v, Chironomid larvae & #ih +3 K,
Amnisogammarus < HT 28, ¥lrhll
AOLYeEd T 5K AL EEANRLBR B,
Chironomid larvae 13, 5 5 11 B
FTRPELTISHAERTWSER, | Ak
b4 Rt EVFAAINR TRV, T
DEALEKERYC Y 4%+ 3 Chirono-
mid larvae @& D FMZE{t (Table 1)
EIBLTHBEHBEHIL—HL T3, ©
%0, /4/x< &% Chironomid larvae @ £\
Kicn, HELTI<AAIhTw3En:
%0 L2L, HILBERNEYBRCHEDDEARE
EOREL L, bTFrIIAL 6 Fic20%%
Bx eBETH B
Chironomid larvae & %% Anisogamma-
rus 1 Aab4 BlehBcr{Ffxh, b
RbURE»F CRARESEST 5. £L
THILENEDR L ChHD 284 KRS,
1A»D 6 AU A 2Tk 20%% # 2 T
%0 LALanib, KEMPHETS Ani-
sogammarus DR L HNB L, BFLLFOE
DEWRHIICESFAIND LI 2w,
Gnorimosphaeroma » Copepoda 13 EHic
Lo T KFRERKELL LB e/NEk
EnS i, EHLCTIOZLAEOK
BHAL Twas T & e /2 Guorimo-
sphaeroma KRBT Bk, 8, THrS
bhadI5BtENETYREE LThD 284
DREVWKEHLE B,
LBROEEY ORI LT, H2F0
YR ERRICEE INB T LB 5, 10FKc
% Chironomid larvae b -T % 38 ©
Diptera w# ¥ L, 11 it Chironomid la-
rvae W EPFLT Wb, F& 5 Hrerr Chiro-
nomid larvae ®iI ik, Fa vz (Psyco-
didae) , Moina (Cladocera) 3% diific 45 &
INTnB. TTRRNE L S Moing D
AR5 ~6 ArckBreE S BEL, —Euilkh
T Db ORBPLELBREINIOTEHS
S50 LML, FaunNzBIZUDAI ALY
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Fig. 3 The monthly variation in the percentage occurence of food organisms from the
Open circle indicates that the points (volume) of the organism account for
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stomach of nine-spined stickleback, Tokuhisa, 1969-70.

more than 20 percent of all food organisms in stmach.
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IXTHORITRBEINRT, R TYRD
SERTHHT, BETOLzBETHALL
PERETH B, FHEOC 2 Ephemeropte-
ra © Hemiptera ofjittcownTd\ni, 8
EYOILICHELWVRERE IR, B0
HEYOIEH, P IIORPFAREEINSD
2%, thd3~6 ALBERINIKBHEDRL K
533DTH 50

ol = =

BB OBEOERIEL, ¥gE s s
B FACEDONBERTH S (Larxiy,
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Observations on the food of nine-spined stickleback

(Pungitius sinensis) in streamlets of Tedori Fan
Ken-ichi HIRAI and Hiroshi IEYAMA

The food of nine-spined stickleback, Pungifius simensis, in streamlets of
Tedori Fan was assessed by examining the stomach contents of 689 specimens of
the fish during the months September, 1969 and August, 1970 except December.

Most fish were taken from three localities in Tedori Fan. And at the same
time, phytal animals sampling were made.

Food. organisms such as Chironomid larvae, Anisogammarus and Gnorimosph-
aqeroma are abundant in the phytal animals at all times of the year.

Nine-spined stickleback of all size groups is carnivorous and feeds mainly
on Chironomid larvae and Crustacea (Anisogammarus, Gnorimosphaeroma and
Copepoda) throughout the year. :

In the early stage, less than 2cm in body length the fish feeds mainly on
Chironomid larvae and Copepoda. And with its growth gradual change of the
food habits to Gammarid and Grorimosphaeroma is observed.

The stomachs of more than 50% of all the stickleback examined were filled
in every month of the year except April, and few number of empty stomachs
occurred only in summer months.

Monthly variation of the food of the stickleback was observed. Stomachs con-
tained Chironomid larvae occurred in abundant between May and November, and
stomachs contained Anisogammarus in abundant between January and April.



