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Lowland Canyon Upland Mountain

Site
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T2 BN ORI I 1T 2 Rl

Mean water

Sites frDoI::ar?\fsr Elevation Watershezd Channel - Mean channel pH coEcliiccttril\fity NO; temperature (°C)
0 i -1
mouth (km) () area(km) slope (%)  width (m) et ML) TAugust  February

Lowland segment (SFH55)

1 11.8 1.0 660.0 0.05 145.7 7.4 10.3 1.16 * 7.5

2 14.2 1.7 625.6 0.11 178.0 7.4 10.1 1.11

3 18.0 5.5 622.4 0.15 133.1 7.6 9.1 0.91 26.4 6.4

4 21.7 11 601.2 0.18 125.5 8.4 9.4 0.73

5 27.0 18 536.5 0.09 98.5 8.1 7.4 0.56 25.3 6.3
Canyon segment (IB2430)

6 34.7 41 487.3 0.32 56.0 8.2 6.5 0.40

7 36.9 51 306.2 0.68 53.5 7.7 5.3 0.34 24.0 4.4
Upland segment (|11 R%%8)

8 46.5 108 247.2 0.38 49.1 7.6 4.7 0.34

9 52.0 133 156.9 0.91 39.2 7.9 4.1 0.22 24.3 3.8

10 59.7 215 90.5 1.27 37.1 7.7 4.4 0.26

11 62.7 249 79.8 0.75 32.4 7.6 4.5 0.28 * 3.2
Mountain segment (|11 H1#5)

12 68.4 331 58.9 1.18 25.2 7.7 4.3 0.29

13 70.3 388 18.0 2.33 25.1 7.6 3.0 0.30

14 71.6 389 22.7 1.40 22.6 7.5 5.8 0.16 20.7 2.1

* No data
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T2 IAEBWIOTRAERRIORHY, AR, TEROATRRLL ORIS

Bed-residence type Features

Representative taxa

HEH (1962) | 7R
(2005) {Z LA TET

Surface retreat T i [ A R Building anchored retreat on

open part of stones

Hydropsyche , Cheumatopsyche, &g
Potamyia, Antocha

Inter-stones retreat  FE[H-[E55.  Building anchored retreat Stenopsyche JEHE
between stones

Interior retreat M RV-[H 53 Building anchored retreat on Macrostemum radiatum JEHE Y
embedded part of stones with
fine materials

Surface case T~ B Moving and staying with Glossosom a, Goera A
carrying-case on open part of

Surface free Hem—H Freely moving and staying on Baetiella japonica, Baetis, [ AR | PR
open part of stones Sumulium

Inter-stones free HEMI-H Freely moving, requiring space  Drunella, Epeorus, Kamimuria, R P AT
between/under stones for Paragnetina, Protohermes

Interior free BE RS- Freely moving, having Onychogomphus viridicostus, AR, P
morphology (thin, flat, flexible)  Rhyacophila, Mataeopsephus
and behavior to occupy tight japonicus, Gilardia
snaces with fine materials
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-3 BIFERBUTT DERMBIFR L, Bl L TR & LcfIPIRE T 7T /L ORERR

Mean annual biomass (g m™®) Segment Site (Segment) Season
Lowland  Canyon Upland Mountain F value P F value P F value P

Total macroinvertebrates 4= B4 15.83 @ 626 ° 1249 ®  722° 5456  0.018 1554  0.169 44.058  <0.001
Grazers Bk 454 1.36 2.31 1.92 1593  0.252 3725  0.002 40.159  <0.001
Filterers TEiE A 9.08 @ 364 ® 6832 2.60 ° 5.098  0.021 152  0.181 21.145 <0.001
Predators i NeEa 0.95 °© 0.96 *© 3082 253 ® 8.879  0.004 2206  0.046 28.075 <0.001
Grazers &Y EE

Surface retreat T [ 4 B 0.43 @ 014 * 011 ° 0.05 © 19.124 <0.001 0.424  0.923 523  0.005

Surface case T A B 0.38 2 0.25 2 012 ® 004 ° 2.833  0.092 1.737  0.118 3625  0.024

Surface free Weifi—E 0.05 ° 015 ? 0.28 @ 021 2 6.976  0.008 3681  0.003 5.105  0.006
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A WERRE G, RIS A X, BOBIEI2< &) i, BFRETURAR L T DMl ANIEIC L 5 HnlE
ST (n = 14) (2R DURERE (B), PlE. RENFERE

Partial regression coefficient

R? p Flow velocity Bed njatenal Immob|l|ty
size index
Total macroinvertebrates 4JE /@4 0.55 0.039 0.51 0.22 1.00
Grazers & R 0.51 0.059 -0.10 0.01 0.65
Filterers eI 0.50 0.067 0.67 0.24 0.93
Predators R 0.55 0.039 -0.16 0.73 -0.13
Grazers EL ke
Surface retreat T T — (3] A B 0.69 0.006 0.28 -0.57 0.59
Surface case Tk T —HE A A 0.38 0.178 0.42 -0.35 0.57
Surface free Him-H | 0.69 0.007 -0.01 0.62 -0.38
Inter-stones free HEf-H 0.84 <0.001 0.06 0.87 -0.07
Interior free [L N TEEYN 0.87 <0.001 0.32 -0.68 0.62
Filterers I A
Surface retreat Tk 1 — [ A B 0.45 0.098 0.74 0.02 0.85
Inter-stones retreat TR [ 75 0.21 0.483 0.47 0.27 0.37
Interior retreat T D[ 25 B 0.85 <0.001 0.15 -0.52 0.69
Surface free T mi—-E h 0.54 0.045 0.33 0.72 0.44
Predators R
Surface free T mi-E h 0.81 <0.001 0.19 -0.41 0.78
Inter-stones free HEf-H 0.82 <0.001 -0.02 0.87 -0.10
Interior free TR 0.29 0.307 0.38 -0.43 0.36
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Abstract : To understand relationships between physical characteristics and macroinvertebrate biomass of riffles,
macroinvertebrate communities were surveyed at 14 sites along the Toyo River in Aichi Prefecture for four seasons
and comparisons were made among different river segments (lowland, canyon, upland, mountain). Bed main
material was larger in the upland and mountain segments, whereas immobility index of bed materials (the ratio of
main material size to movable material size during annual flood) was greater in the lowland segment. Mean flow
velocity at baseflow tended to be greater in the canyon and upland segments. Mean total macroinvertebrate
biomass was greatest in the lowland segment, 1.7-2.5 greater than in the canyon and mountain segments, followed
by the upland segments. At most sites, total macroinvertebrate biomass was largely dominated by grazers and
filterers, and biomass of these groups tended to be greater in the lowland segment. On the other hand, biomass of
predators was greater in the upland and mountain segments than the lowland segment. Macroinvertebrates were
further classified into bed-residence types according to the requirements or ability to utilize interstices of
stones/sand and mobility (free living or holding retreats/cases). In the lowland segment, dominant types were, for
instance, surface retreat type, interior retreat type, and interior free type, which are assumed to prefer stable
environment. On the other hand, dominant types in the upland segment were inter-stones retreat type and
inter-stones free type, which are assumed to require moderated size and abundance of interstices between stones.
Based on the correspondences between physical characteristics and dominant bed-residence types in these riffles,
the main physical characteristic that contributed to higher levels of macroinvertebrate biomass appears to be
streambed stability in the lowland segment, whereas it appears to be abundance of interstices associated with

larger bed materials in the upland segment.

Key words : riffle, riverbed characteristics, macroinvertebrates, biomass, bed-residence type



