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AR e LRk, BEWOLICMAE
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Fig. 1 A map of study area in the Takatoki River.
Numerical numbers show sampling stations.
Scales are shown in kilometers.
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(a) Principal Conponent Analysis.
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(b) Cluster analysis using Ward’s Method.

Fig. 2 Result of Principal Component Analysis and
Cluster Analysis using Ward’s Method. Nu-
merical numbers correspond to the sampling
stations shown in Fig. 1

4. BRLER

4.1 EAEDHPRETHOZDEREER

AR T, SRRSO S 12 A2 EA YR
L LCRE LR, WEBEERE LT, WEHM
$t (STE) - /K EHEHE#E (cover) - BEL (slope) - {FI A
#2EE (shore vegetation) - A E|A (loose stones) - £
HIFURR (BRARE : forest) + KERRIE (KRB nat-
ural bank) - FIEHE (1 B R : natural bank) *
ROELHE (WOBEHER X3 : bar length) 28A, “h
LOREERIZ W TERTTH (PCA:Principal
Compornent Analysis) RO 2 5 27—t & 1T -
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Fig. 3 Differences in the number of taxa (a), indi-
viduals (b), biomass (c) and diversity index
H’ (d) of the benthos communities among sta-
tions. Black, gray, and white bars show the
stream order 5, 4, and 3, respectively.

7= (CANOCO 4.5 for Windows: ter Braak & Smi-
lauer, 2002), ZDFER, FAHI 2R FRAER D HHk
TEBERNTA—7 - AP EB L, FIEHEEL 28
T3I7A—7 - FRTEDLI TR Y FIRHEES P2
WEINTn—70 32 ENnT- (Fig. 2a, Fig.
2b),
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BRI OELBWER L EEETAHD L, FRE
BLTEAR TRV ¥—1, £FEETREEE
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% Fig. 3 IZm& L7, ¥, MEMERIZH>NT
I, 2 OHAR 1oL RnEd, 2 2
3 AL THEZITR =, FEHIIBV T,
MNEBTIEEENBH &N H ~7= (ns, one way
ANOVA), oW, i cHREENR
H&Eh (p < 0.05, one way ANOVA), L ELLBOD
FER., (I#03 2%k 5. ¥4 LS5 OBT, L
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4.3 2ESEDWIZBITE. EHM A WMEE
B4R - MR OBITRE R % Fig.
4R L, BEICOWT, BEIR R S NS B
THERLEER, MBERICEEERED ORho
., IEETERENRBO LN (p < 0.05, two

(b) individuals

Fig. 4 Seasonal differences in the number of taxa (a),
individuals (b), biomass (c) and diversity in-
dex H’ (d) of the benthic communities in the
Takatoki River. Each bar in the order from
left to right corresponds to summer, autumn,
winter and early spring.

way ANOVA), E#5 - BEL Y bE<, AHHK -
BEL VSIS, BRI WT, BEHERLD
A CHB LR, FEM - M e bicH
BEENFED LN (p < 0.05, two way ANOVA), %
BEERSHRHENE, BERIZOVWT, EHHLD
GNP CLeB L 7=/ R, TERH - A & b
FEENHED LR (p < 0.05, two way ANOVA),
FHETIXERK - BEL VST, ADKED B
£, MEETIIE S PR3- 4 XD BB
oo ZBMEREIZ VT, SEHM - L
TR, WThOFER - (iEMIcBOTHFEEE
R Ene -7z (ns, two way ANOVA),

4.4 LETROBEEMEEOHEMHE

Fig. bac. Fig. 6ac I¥. /KEM#EE - HE - SI
- BRE - FEMHEE L OMRBESTERTH D,
Fig. 5bd. Fig. 6bd X, HHE - {EERIE K
BERE - DB ERHEL - DR SEL O
B £ T 5, Fig. 5bd. Fig. 6bd @, x=
3 LORIIBETHET D, B, y HIIHEERK
HThHd, x#=0 XA EBRR COERERMG L L
B L OMBEREER L TR, x#li=+ t HRIX
FAEHRF L ZOE RO =y b t lHROERESR
HEEHLEZbOEBVTHRZTV., B5N7H
BAREFRL 0D, x@=— t XRAEBRB LD
BETFfiz=y Mt By 0RBELEFLEH LY
DOERNTONZITO, HohAREEE 7 ey
FLTW3 (0<t<18),

BB, LI THBERENERICARDEHBIT
D, HRESHOBEMEEL KT y=1 0.576
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Fig. 5 Changes in correlation coefficients with increasing area of upstream reaches and of downstream reaches
from the sampling site calculated between parameters of benthic communities (number of taxa, number
of individuals, biomass, and diversity index H’) and physical factors (cover, slope, substrate index, loose
stone ratio : (&) and (c) ; forest ratio, natural bank ratio, natural shore ratio, total bar area and total bar
length : (b) and (d). (a) and (c) corresponds results to the for total benthos and grazers, respectively.
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5T LRTRRENT,
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Fig. 6 Changes in correlation coefficients with increasing area of upstream reaches and of downstream reaches
from the sampling site calculated between parameters of benthic communities (number of taxa, number
of individuals, biomass, and diversity index H’) and physical factors (cover, slope, substrate index, loose
stone ratio : (a) and (c) ; forest ratio, natural bank ratio, natural shore ratio, total bar area and total bar
length : (b) and (d). (a) and (c) corresponds results to the for filter feeders and shredders, respectively.

H - BEOBRERE (grazer) DHRFR (Fig.
5d) 13, KEMEHEE - FHREL LR CADOBEB1E
bz, HEXYZD T VLA CRENEHRET 2
LA E STV —F—BEMTAenELLN
Tele®, HEREE /SVv—F— L oMBSITE2IT-

oo EORR. EOBREMEKL AZBEETOS
V=Y —BEE - FREETO L08R
LIWEOHBNRHY (p <0.05). EOBEILBRE
LIEGBEETOZV—Y—REFE - HIAFE TS
V=¥ —HEFERELEORBE (p <0.1) BRbOAK,
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HOBERER L BOEED /L —F —EER L N
EDHE (p < 0.1), BEEEK L FHOBEEOESR
HLIZEDOHME (p <0.05) AR LI, Lz
TiE, BEMREL ASEEO S v —F—E kK -
FOBED 7 V—Y B L ORIk HHBIEE
(p <0.05), BELBRELHFLOBEED SV —Y—F&
BE L IZIRWIEDMHE (p < 0.05), BEILERE L IH
SEEO T VB - FOREO SV — ¥ —
TR L I EOMB (p < 0.1) RR5NE, BEO
e - HERE, AROERZRLTVWSLO0,
Zr—Y— L OMBITEETRED S A, G
BHRECHN T, Zhick ), BROBEVR
TVHLR TR, BEAE L, FRE L TEEREN
Btz L RRmEn, £, B RO
AL LEORERY, LifORBHEOBEY ST
TWBZ ERRE ST,

H -4 - 0ABKE (filter feeder) DREE
(Fig. 6ab) ¥, BEL L X ERMCORPEEH L ITE
DfEEAERLN, Flo, B- K- Z2O7 4 VF—
74— ¥—BFRIZ. ERb L ETHROBMKE
LKEHEEE L OADHERD ~ T2, Zhid, BF
b L X EMICHBERTEET B, ERRL LS
BETHRBRATTCVDES, 74 NVF—T 4 —F—
BEEESENT L2 B% T2, £0OFEHAL LT,
TANE—T 4 —F—%, FPNT-BEEPHEETD
BEBEL, it LIROMEBENKERDIE
EARBFEICHEHLZE (Flzid, kA e
EEINSCTWiebeEzbh, £, DEENER
HLLRERICHD Z & TEERS AN, £RF
IZESTHEACBS NE TREVHEEZLLNS,

HOEEWRHAE (shredder) O KK (Fig.
6cd) i3, BUIBOKEEEE L ROIECHBERH Y,
=7, FHELEROHEBENRZT s ol
ValbyF—ik FHROFELY L, FIROKERE
WERRVBHCHREFE - AR ENT L %
RLTEY, VabuF—0EHEFEL L -BLT
Wb,

45 CCABHICLEER

BB EEBHOY I AR E R LT
BIE LB RERGO O b, FYWERESRM (K
EHEALEE - A% - Al - HEEHER & - WK
B KEERE - ZHE-SIE- 2 F7—FRTO
SIfE - Fi - AER) # T, CCA 2#7 (Canoni-
cal Correspondence Analysis: ter Braak, 1986) %
fTo 7 (CANOCO 4.5 for Windows: ter Braak &
Smilauer, 2002),

0.8

forest

cover

depth shredder

natural

-0.8

-1.0 1.0

(a) CCA biplot based on data conbining
"collector” with "filterer”.

1.0

(b) CCA biplot based on data distinguishing
"collector” and "filterer”.

Fig. 7 CCA biplots of functional feeding groups for
the summer benthos communities in the Taka-
toki River. Arrows indicate the direction and
relative influence of 11 environmental vari-
ables in the ordination.

Fig. 7ab i1, 11 ERBERHFOLZREEMOE
B(A—FT4Fx—var)0irL, EOELBHORK
7 B RMRERE (W FR ¥ shredder - BB A grazer *
W& pradator - HIBEFE filter feeder) IZBEL T,
ENETNORFEOEREZE LI SHTIERD
Tay hERLTWS, Fig. Tald, 2BAE LI
S R IR & & b KRIHE. Fig. Tbid. 5
BREELNEELEXJLERSFEZAVELD
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{(a) CCA biplot based on data 8 environmental
variables at the sampling site.
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si

gra&er.s‘
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sloPRyrest

-0.6

shredder

-1.0 1.0

(b) CCA biplot based on data of 8 environmental

variables in the opper 3 reaches.

Fig. 8 CCA biplots of functional feeding groups for
the summer benthos communities in the Taka-
toki River. Arrows indicate the direction and
relative influence of 8 environmental variables
in the ordination.

Thd,

R, Fig. Ta CNEZFTTRMTICAEL TW
BOICK L. Fig. 7h Tk, HiRE s ®RAE
SV EBMIBIZ2ML TS, Zhickh, [mL
FPOM BEZF Th-Thb, AIBEFEF LNEE LTI
ERBLEREHBRRD I LT,

Fig. 8ab iX. 8 »OYMHERELRM K EEME 73
B AR OB R XA - KERE R R
MHESIE) OZRTEEOGH (A—F 1+ X— =
YYDO3L, EOEREBHOE TR (MR
## :shredder - IR H :grazer + A AF pradator *
% i@ ¥ filter feeder + &4 B FH parasite - BEAR

#:saprophagous) IZE L T, TNENORFRDE
BREBEL I VBT AERO Ty FERLTWVD,
Fig. 8all. EASWOY > 7 VHAOMERIES
% v, Fig. 8bit, EABYY  TAHKINL
3=y FEROBBREZGLTFHLLLOEZH
Uiz,

W52, Fig. 8a OREFA# (shredder) 1%, KEHE
BEE (cover) DREDEIZHBZ LM b, BREHEL
B OKEHEE & OMHEMLOMBRERMFIC
RTHHBICBNZ & B¥bhrof, —F. Fig. 8b
OREFARE T, KEMEEORHILIANR TV
TEnh, BRRE L LR 2=y P OFHKERE
BEE LIRS o TWNWB Z e Rbhot, D
Y RAEIL, BEOKEEEEICHEELR
I35 b00, EROKEEEEIIIRE RERER
FTWARNWZ ENnDE, FIBOKERERKESS VBT
KEFTIHEANS D EERTED, ZHIRIET
OFERLE—BL, CCARHERANTH, BRRHE
LOKEREREE & OBREMEBTE 2,

46 BEORRERFTFTTCORSGHERL DA

Fig. 5bd * Fig. 6bd 2B\ Tix, EFHADS
itk > THON - HEBEAEE x=3 DAEIZ, T
FROHIFIT L > THLW = HBEEERE x=-3 DL
BIc7my FLTEY, ROLHIEIRAERRD LHHK
BB D £ TORRME L OMBESITHER, &Ox I
KBIZATHRH D HENLREAE CTOHERELS
OREASYER, IGREHA» GBS TOR
Bt DBSHTHRERRD LTV, MP oKt
MERETH D, 28, HBREDEENL > 12
HAT B 720, BRICEBRESIVWTERY, Ty b
LA EOBEEZ TWNZABERBERETH
5LE%25, Fig. 9abe ld, x®#Lnb, FTHRMA
(downstream) DHDEEE (depth) + THADH DK
& X (length) « THOFUEE LY (dam) £ TD
FEEE L AR EL - LFRAY (upstream) DO E
(depth) » EFRM DM DO KE X (length) - LFHEDH
JIAEMT TYE® (dam) & CTOREREL OMEBHREE R
LT3, 28, MEBEREIEENL S 12l
3, MPICBRBRESIVWTEY, Py PLER
BEOBREZWZ TOHIIEEEREERETHI LS
B,

BEAE & EROZRMHERCKEMEE L OFICI
BMUVEBIR REZIT o, FRRRENS ETO
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Fig. 9 Correlation coefficients of the biomass of grazer (a), filterer (b) and shredder (c) to 3 environmental

variables : the nearest pool length, depth, and the distance to the nearest artificial dam in the downstream

(left) and upstream (right) reaches.
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Influence which the local environmental conditions of a river have on benthic animals
crowd

Taichi OTA*, Yasuhiro TAKEMON, Shuichi IKEBUCHI

* Graduate School of Engineering, Kyoto University

Synopsis

Correlations of species richness, abundance and biomass of benthic animals to the environmental
variables not only at the sampling site but also including upper and/or lower stream reaches were analysed
on the benthos communities in the Takatoki River. Abundance and biomass of grazer, collector, predator,
not spinner, swimmer and creeper were affected by cover ratio at the sampling site. Those of shredder
and burrower showed high correlations to the cover ratio at the site and forest ratio on the bank in the
upper reaches. The analysis based on biomass data resulted in only 4.9% of the total number of functional
feeding groups and life form groups were correlated to the environmental variables at sampling site and
12.6% to the upper reaches, 7.2% to the lower reaches, and 11% to both reaches.

Keywords : the Takatoki River, the benthos communities, functional feeding groups, cover ratio, forest

ratio
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