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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
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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, A 722 < AR i
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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.
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BENRD LN (p < 0.05, two way ANOVA), X
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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 : (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 total benthos and grazers, respectively.
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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). (2) and (c) corresponds results to the for filter feeders and shredders, respectively.

H - BEORERE (grazer) DHFER (Fig.
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LIRGBEETO V- —BFEE - HiREETOr
V=¥ —BEFEELEOHBE (p <0.1) XRbNIT,

— 846 —



MOBERER L BLOBEEDO /L —F —EER e N
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TANE—T 4 —F—i%, HPNT-BEEEET
BEBEL, Thid, LROMEBENKERDIE
EABREBEICHE L (B X, MAIaEY) 84
EINSLTWebeE2 N, $7o, DEENBE
HLLEERICHD Z & CHEESREN, £RE
&S THAIB 1L TRARVNEEZOBNS,

HOBEWHBAE (shredder) O EE K (Fig.
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ValyH—ik FHROFELY L, BEOKEE
BWEABCEH CTHRERE - @AEEAEMT I L %
RLTEY, Vaby X —OREREL L —BLT
W5,

45 CCABIICKEEE

mE) RSO EEBHOY - SR LG LT
BIE LB RESREO D B, FYBERERM (K
THEAREE - A E - Al - DEEMER &= - FEEHK
B KEERE - ZME-SIE- =2 F7—FRTO
SIfE - F - Ki®) #AVvT. CCA 447 (Canoni-
cal Correspondence Analysis: ter Braak, 1986) %
fT -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 . 11 ERERHFOLERTEMOE
B(A—FT1Fx—var)0dhH, EOBEEBHOE
7 B RISRERE (PR shredder - TR grazer
A& & pradator - HIBEH filter feeder) I L T,
ENEThORGFEOERZEDL I OHT 258D
7y bEFRLTWS, Fig. Tald, 5BEE LN
S B IEEI & LT KRIFE. Fig. Th ik, 5
BRELNEEL X LRy FiEEAWELD
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(a) CCA biplot based on data 8 environmental
variables at the sampling site.
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sloPRyrest

-0.6

shreddet
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(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.
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3=y FEROYBREZFHLTFH L LOZH
Uiz,
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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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