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TREEARKRMAEZEIZEER L-ERGTE

IINVRELR - TR FESL

|

I3 DR & IRA ML DO RER %

BT EAANDRL ORI D, BRI

TIE—MHIIZFA (cobble) °EA (boulder) 2ME 3 2 AR CTIEA B O B IR E0 /0 JERE
Honm <, W, WHl, HE (sand, gravel, bedrock) CTlXJEAB N VRN LIVREINTZ,
PIREPRENE, FEEBED LD ORMREEICRKPERNEEOREEN&GEDLZ & T,
AT OBIRIUE IR ET LB LD, WRKEE Rk 7 X)) OEWVWEARLGOE
B AAND Z & T, BABMOSL I & L0 BIRMIZEET 5 2 LA ARRICZ/ 5,
—F, BREANBPITH 2 TRET DI FERTIE, AL /I WVEE (pebble) TEA
B OB REC RN R o T2, BARTER & 3PS EBR OB R OE WL, B— R &
DRIBROMAEDLEEEX D Z NV EY ARG SN2 L AR LTINS,

F—TJ— K )i, R,

1. [FL®HIZ

FINZ BN T WA BRI L, £ o
AR (NEX v ) ELUTHIEL, EMotiEh
RLRMEICEE AR E R LTV D (1T, 2007) .
TINZBWTAEZ v b &, FESKAREVSTE
YERENLE - —EOEMOYy (M, W, v
R, 2F0%) 247, BEOWEREEED
T B O LW DWW 72 Bl Ko TIRIK T L7z
WNEZ v CRIR, 2010) LW B ORR, Hx
MBSy MRRDIL, TN L > TEYSZHERN
BT 5 ENBESNTWDS, AJIIEREZDEE
RMERFIZ, —EO W OHBLCBENEE TH D D
LRI NSO H D,

W 3T 5 HRVBREE D VI R AR b Bl
%o TASHERE DA AL S IR O AL S0 R 7R
DELXWESNATVDS CGRIK, 2010) . ARRIRIX
TRHIGICHER T 5720, K E X v - OTGRMEE
RERICERET S, S5, MERRRIESE N B v
FOBICHIERAL S 2, RAEBRKFHDY (LI, K
Ad) AEOEKNREEORZEOLICEFT S
R (BIZIX, AHED, 2005) , KAELEMOSAEE
WRPLROR T L < BEEND, LaL, £5L

e EDL ITFEOHESL AR L EHR L LTEY,

MR L L TORENRZS SOREUTH T 2k
BEDOEBITEDTIXR VN, DD S EEA~FR B A3 K

RitE s 7 2, JEATY, B, S8R

EWEEEABMNZ N ERBRUICITLSEbND
B, WIS Lo THHMm AR RS Z EREfMH LTy
% (Minshall, 1984; Vinson and Hawkins, 1998) . Kif%
ZEEE A TINBREE O 2 % 2 T < BT, ki
EEYO—RRERERA LN T AN ERD D,

FNZB W T RRIRR Z BB Lo e X v hDFE
MiFEERFTHZ 2R E LT, ARIFS T
KRR & AT E OBMREZ R > T-Fa LA INE L,
AN BN, RIS OREEZA LI LT,
EABWIL, REORYME LT, FIfIERESCR
BRBWMAMOEEZLZE L COKF—KHOMED
LY LD IZEERKE % R 73 (Wallace and Webster,
1996) ., F7=, KAERBRZHFLICHAY RFEENSD
AU D EW ZARPEIZ R 2 BEBE R K E 0,

2. AH&
2.1 WL

E NSO FIRHERE 2 Pl i, RIfR & IEA T O B
RaHoTcitE e, BHEdLMEOPTY,
Bifg & LT (<2mm) 2 5A (>64mm) 7Ll L
FECIRASIY BV, B, EAEY L LTk
%, ®BGE, E0FNRERELE L TORLTWD
WIEZ R R & Uiz, KERKIERR EREUNDBREL
BROZEN DN E BN D058 (R — BT X4
WIZR T DH5E7 &) 2R L L, ke
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BN E L TR L AMOBRE LTV DIRIEEE O
otz

Wik & AT OBFIEIIE, BRI TOERER
TICHESHFIE L, ATIMKZ R E T 5 ERBL O
IENTHEIET S, B Z— 2 O T, BH T
LRI IR ZHE L, ZOGoKRA YN
REIND, 29 LR TIF20-30cmzx —iB & T 5
TR W ERRENS N, EBRTOMIETIX
=i 7320-30cm® h L —0n T —EOR DA K
EFEOTIRICHRE L, 1~4EE%ICEREDIZEA
EE LICEABYEZRET 2MEN LV, BIRWK
TIHHRER T LITHEA RRREREEN TV D DI
L, EBRAEOHFTE CIERHE LRR Z &SR3 i
STVWDEVHIENRDD, 9 LIEORRERIC
WETDHARMERH D720, b E XL TR
PR LT,

2.2 TAUBRUEBHIAR

X TTORKERRELE T 5720, FTEHLT
WoNTWDHRIET T ADH—%1To7-, WELT-
WX DOEL N, RBREZEDOH O TIER SRR 7 A
MOHEIZ LV IEEBHOL S ZHFTW iz, Il
TlX Wentworth D Fi R XK 43 BN XL < HWw b b

(Minshall, 1984) , Z#L&ZFI(ZAWNETIT6Z T
% EF L7z ;W (sand: <2mm) , #5F| (gravel : 2—16mm) ,
& (pebble : 16-64mm) , £ (cobble : 64-256mm) ,
Ef (boulder : >256mm) , F&%& (bedrock) ., 1E&
N EDFRIIN ZAUKHE T DR FAEHA LT
WS, TG EERHAR b EbERD I T A
ZEY YT,

AHFFE TR A B REE O B S & R Z AR
OIE L LC, 2tk (EiEm?) , 28G5 E (H
Rgm®) | BN (WESEESY TV %
otz ZHHDIEIZONT, FKimCICB W THE
B T AT LITREME (Z 2 TEEAHE) 28EL
Too RIEABY OMEKRELCHE L L CHEEEOBE N
REINTVWRLS TS, ZERONEHOERN? & 55
B, ISR SALTUN 5 4y B O S PR CE A0
B, £LSERTHRIEMELZ G L, RIELABY O
B L, Xk >TZ ) LEEOMHHMEIR K E
SRR D, HiSTRB W TR 7 AMTb KX
WEIEZ1E LT, Y ORKREZ 7 AOKIEE, &K
KAE & DERIZ I D Oo-1THE L7,

TOEICLTHEMIDDREY T AT L8l

(0-1) BEBND, IWELBMEICRR s 7 A/ T
EWREH D0 E BT TRE L, AR bH
ORISR BE L E G EhiErs 7 2% &
TR &5 ot d) 29 iEn, ah
B 7 ADEUEDR O S ix Do Telzsd, D

LD BREFT A Ao Tz, Lo TARIE T
2 OFAEISL L T D ERE LT G OFEWE
WRE LT, FiRORBNEE CTH D4, Tukey's test
L2 ERBEEZITTo, AEHORKYEL LT
p=0.05%8 A L=, BEDRNEMEIZINEN ZEH & 4T
S7,

JEAEBW O R D TR RN R D 2 B
THIND, ZLOFmMIXTHELV (W5 rUH,
AU T RHRE) CEEREEITLZLIEART
Holoh, TNThICEEXx R/EROREREEN D
TOEFHTETHRHREMRNT 2008 L L, B/
FRL_ACEHTIOREDEET LV, £< O
ik U BT 5 B A 2, AREFSE CILRL
BT DRINN R 2D Z LR TFHESh, o2
DI B EAENER TE 5 TRROEATY 7 L —
TERBELL  FNAGITERE S Sy (ahse
UR, 7EA AR E)  mEs ey (=
o hrua Rl BIMasay (e54270
raoRie ), REKNEIV S ZE (U5 T8,
TIAHWUVEIH) , EEENEST (Vv hEes
TR E) , BEREINESYT (Y~ bESTTE, =
YFav b s IRad), AmBEk NS T (F
AV I IR E) , MEBEHOEENE L EF
nNaEEbNEZZRYBEIIX, Thbd, J—
TRICEBEOERENEGEN D & & iE, 1RENR2-3
DLSFEREDOEHEE 7 —TFORFMEE L=, b
DB BRRIZBIT AL IZ0-1ICHBELZD 7V
— 7 OREEE LTz,

3. #ER

3.1 INEmXDME

EAETMBEE TR LE LI-GF2105m L EINE L
7= (Table 1) , IXN4E L 7=AFZE D 403k E TIrbh
TbDThole, Fiz, WIINBEMNICAS &, /IR
¥t (small stream / creek, )11 RFE232-3L0TF) 0Ll
7)1l (mountain river, {A[JIIYRELAI3-4LL 1= C Lt & i
n3) ZxtRe LiZtER Loz (EhEhio, 8
Bl o 7272 L, BEx IR O ) T O TR R A B
F R TR L EAEY OB LM L2 E S H Y
(Gore et al. 2001, Jowett, 2003) , = DX RIZIT
RBERREWVTI S EEN TV, BRKN S
AW A RA L1261, AN THRRIZ XL 55
BRI OB FE DB T o 7=, ZHLIAMT &R & A
Y OBREFH R T DML EUNE LT, 5 e
TORBEY T AEITIRAEBY SN 2-3TH -
720, R 7 AT & OEAEY OEE DT 72
Mo lzlz®, AW TIHERY EFeroiz,

HARMTIR 2 %t 5 & L7232 D#MTT, MEN H 55
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Table 1 List of papers examined in this study

Study Country River type Comments

Natural river bed
Ward, 1975 USA mountain river reservoir in upstream
Pennak and van Gerpen, 1947 USA mountain river the same site with Ward, 1975
Jowett,2003 Nz various river sizes sampling design of velocity X subsrate
Beauger et al., 2006 France mountain river
Quinn and Hickey, 1990 Nz mountain river sample from runs
Korte, 2010 Hymalayan region  mountain river
Chakona et al., 2008 Zimbabwe small stream / creek
Goreet al., 2001 USA various river sizes evaluating suitablity index
Kobayashiet al., 2011 Japan mountain river sample from riftles and runs
Valasquez and Miserendino, 2003  Argentina small stream / creek  lakes in upstream
Thorp, 1992 USA large rivers mainly mud and sand beds
Fairchild and Holomuzki, 2002 USA mountain river study of caddisfly community

Colonization experiment using artificial bed

Wise and Molles Jr., 1979 USA
Allan, 1975 USA
Erman and Erman, 1984 USA
Flecker and Allan, 1984 USA
Minshall and Minshall, 1977 USA
Willliams and Mundie, 1978 Canada
Khalaf and Tachet, 1980 France
Rice, 1980 USA
Barmuta, 1990 Australia

small stream / creek

colonized for 19 days

small stream / creek  for 10 days
small stream / creek  for 7 days
small stream / creek  for 18 days
small stream / creek  unclear
mountain river 1 month
small stream / creek 28 days
small stream / creek 2 weeks
small stream / creek 30 days

RV (M) TEREZRELEY, WEZ 72D
LIZENR T T ADREEITHIRE, WMEHOEELE
EELT-HAENTHOI T (Quinn and Hickey,
1990; Jowett, 2003; /MK, 2011) . FEBRBOHFFETIE
EARNZFE T L 5 RO GETICRE T 5 78 S o
WFTR O BN BRI D LS ICRENThh
TWie, ALWROFEMRIZLER»S1, AMT
BTz, ERBI O TIIH >R T 7 2 OHFHIX
Pen—T, RIR7 7 ABMN Ky ST,
W F| (gravel: 2—16mm) , /)M (small pebble: 16-32mm) ,
KB (large pebble : 32-64mm) , /N7 (small cobble :
64-128mm) |,

3.2 BAMAKICEITAHEEELEDY

H AR R ORFZEIC BV T, 2EABIE AKX
£ (cobble) & KA (boulder) Thtd K& WEHIEIZ
Hot (Fig. 1la) . &7 7 ATBIT 5P REICEW
ThH ERAIEIWCWR D3~5EThH 7=, —ILoHK
T ORER, RV T A DFEEIIAE T (Fs534=7.138,
p < 0.001) , f&XKAOHEEBEIIR, WH, E&H5D
BEBEAREICR R 572, 72720, HITIIWCwH
THEEBEOEmWNFES o (Fig LIZHBIT 50,
® BT .

ERE & Rk RASMBITFED A & KA Tk
LR, WRETRL/NIWERICH -2 (Fig
1b) , EEAFBICOV TR L TV 530k ns R
LTV, BEITIThRd)oT,

EERABYOERBE LA L RATRDKREL, &

LB T/INEMoTe (Fig 1c) » &7 7 AICBIT 5
HFREICEB W TA & RAITDOEED2~4ETh -
Too —ITLOHROIMT DFER, WV 7 ADEBIAE
T (Fs36=7.716, p<0.001) , AL KA ITHOHEE
KO OEREPARICRE N2 T,

EAEBP O 7N — TN L o TRIRDBRIF S —
RS20, AIES 07NV —7THRbBEE SR
LR T ATHoT- (Fig.2) ., HERE O Fa

(swimmer mayflies) 134 & & b 4F 7, IRWTRKAR
EEEEALE, BRITHEO MBS F  (free-living
caddisflies) 1% 272 K D REAF NS — 2 T >
7o, WEE DN a v (clinger mayflies) IIWbF]~FH
Wt DB RN m o e, WITEO T ay (glider
mayflies) & KM A T4 Z (Large-bodied stoneflies)
AT T DA AR <, ORI T D&
Koz, 1EMEME N B4 F  (net-spinning caddisflies)
AL EBICEAIK T DR EmN T, 2R
# (Midges) & X I X (Worms) 1IHFFRICLDIEH
DERKEVL DD, FLF] 72 EHI R
T OB E WIS H o T,

3.3 BAEERICEITAIHRELEELESY
PPN B CIX A SRR & X B e 2 EmA A bz,
2 BB E R E3/ N (small pebble) & K (large
pebble) TR & <, /NEIZWHIC/NG D2~ 3F DA
HnAHr bl (Fig. 3a) . RTOMRELZEL T/
IS KL D b BEEENFIT/NE L, EgEe
REIWF & PR L0 b 2EEEREEIZKRE o
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Bed particle class
Fig. 1 Relationship between bed particle size and a) total
invertebrate density, b) biomass, and c) taxonomic
richness based on studies of natural river beds. Values are
relative to the maximum value among classes for each
study (shown by different symbols). Lines (—) are the
median value among all studies for each particle class.
Different letters (a,b,c) denotes significant difference in

median value between the classes.

7= (F35,=21.381, p<0.001) ,

BB R L NME L REETR b RE N>
7= (Fig. 3b) , 2 TOMEEZEL T/MAIEMMD 2 Z
A XY b BRI E K, NS R F]
ARV RGEHEPAERICKREN ST (F39 =
10.699, p<0.001) ,

4. EBE

41 EEFHYHLE - BHRIICZLHEF
HERTTER IR 1T DR & AWM OBEZEN D,
Bk % 7 E R HIR O I BV T — R, KA
HEMIZHLREKMIZH A (64-256mm) H DV IT KA
(>256mm) IZ% 2 EBNIRENTZ, B DA ~TTER
PIRPBRKRENZEERAEBVN L 70D 2 L ITRBRN
WWIEbhT&kZ &t Thb, ABFE TITHE X 220F
ZEEIE L LT, b AAMFZER TOBmOFEN
IEMRDO T L FET DN, el Z@ELTh
RRATELETI NS N & 2 HEFITR LT,
BHFFEANZ I\ TR — 1K N C I A B o b
EITo T D10, hifk & KA OGS KE
RKBEOHE I 2ol bDEBbhs, @,
HARWIR CRIZR A2 BIT D &5 &, M VRIERIXT
HOBEWIGHT, HV VBRI HEE OE WG TSR D 2
Hlind, AFFFETIELEZRIXDOE ITHEDE
BAPKER 2T VA LV TREZIToTNDEINE I M
BB ote, LhrL, MEOCEEELEZEL CH
# L7273 (Quin and Hickey, 1990; Jowett, 2003; /s
B, 2011) IZBWTIE, ARKAICET HEAED)
MOZINEVBETH-T-, ZOZEMND, Ik
OENYERR S AVTRIR & AT ORER LD
BRI 7 DATREME B 0, D L b ARMFIE TR L
T-RiEE & A B O BIGRIZTRE 2 oW B BRI
LoTAHELLELDOTIERWVWEEZ LN D,

4.2 EEFMIIHTEIRKZTVHEOER
FIRRIRNDKEL 225 &, WHRMEHR OBE (3
EF) BDREL R, KA DE D D ZEH D HERE
EhareEZOND, ZOZ EE, EEBYOTFT
AR 4 AR K E W, WITRL ey, KA
HUFZ, BHBEBR FES ZIZBWTHIZRHT D
BIFERENZ EICRNTWD, 6T THE
BOMICHEZED D/ NV—TFThb, ZhHD 7L
— T OEARESE ~ORIFEMEVDIE, R K
XFTEBLEABYICEL > TORME TR SRV
WeEBEZLND (UKD, 2011) . —JF, FIROFE
AR LRI 2 BLE & LAWK e
SREEM P T T, AT AREFIETENE D
D, B O EOREROIEIT LA AL T2,
EATBHO 7NV —TIZL > TRD DO K& &
R DT ORGT IR R2 D, BEE e
7 B ANV ATy 7L — 7 T e AR
WRIBIC R L Ch@IFEIZE N o2, £, £< D
FEENRCHIZIE T2 2 & NMmbnTVnWDH 2R Y
AR I RFT, W RN KT D BRAF A  ME TR
WZH o7z,
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Bed particle class
Fig. 2 Relationship between bed particle size and density of various invertebrate groups based on studies of natural river

beds. Values are relative to the maximum value among classes for each study (shown by different symbols). Lines (—)

are the median value among all studies for each particle class.

FTo, WRKENKELI DL, FLLELTOR
EMNREED, FRCHRZESL R EEEICEE LA
HEEDIEABMOLELBNAEICRD UKD,
2010) , AOREMREM, AL AORICEEEST
EiEE L TWAERE ey 13, AREAICHT
DIBBHMENMM ORI LY LIEMEICE -T2, EE
LEEIETRSTYH, ZLOEABPWOALERICIES
LZREOREENRLECHD, BlxIE, Z<0hy

BUR NS T OMEREY & T DAEREAN KR
T DI, &L TV IEEN—E OB AL
EZTTICRELCHETHAIRERD D, £, B
MERG DD TICRERmICRIEY 21
Z25bOb 0D (FlziE, AFEICRT S|
rav) . 29 LEEASHIEEESLARTD
WHEEOREMENARAIRTH B,

UbkXy, EASY I NL—TTLOENTH D
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Bed particle class
Fig. 3 Relationship between bed particle size and a) total
invertebrate density, b) taxonomic richness based on
experiment studies using artificial beds. Values are
relative to the maximum value among classes for each
study (shown by different symbols). Lines (—) are the
median value among all studies for each particle class.
Different letters (a,b,c) denotes significant difference in

median value between the grain sizes.

DD, WhbaA~ERBNRRKEL 8D L1, B
ERLE LT AEABYWOABETREICL, £8E
DREWNET =0, EEABMOBRKINES (BE
e iEd, BfFE, k) PEFEdl iR
B2, LL, MERELDLSBITKELI D L,
B OHEESME T L, EABY OBRINE 113K
TT 5, £, MERLEEIIMAEROER 723 E
CRMEOBFEEY 2R E, X0 KA O BREIX
BhETFTFH2HMERTL2EZx2 615,

4.3 BAMKEALAKRDZEL

HARTTR & 13872 0, AT R & v ZBRE o
I ClrI/a (64-128mm) L 0 H/MEE (16-32mm)
LK (32-64mm) TEEAEBH N Lo 7= (Fig. 4)
INFETHHFIEIC L » TR & EATM OREER &
VE D ZENRE S CE A (Minshall, 1984 ;
Vinson and Hawkins, 1998) , Z 95 L7=2BWEWD—
FIX, BARFR & N LR OEFEVIZER L TnD 2
BRI R L TN D,

Relative value
O

gond G(a\'e\ 000 go0\® \:,o\)\de( ged‘oc\(
Bed particle class

Fig. 4 Comparisons of particle-invertebrate relation
curve between studies of natural (solid line) and artificial
(dashed line) beds. Curves are created by connecting
median values of a) total invertebrate density, b)

taxonomic richness in Fig. 2 and Fig. 3.

HARITER & N TR & TRk~ 2 &0V B &
0, EAEBMIC & o The b BEE 2R E O TR 75 A
LEzZo6NnD, HlxX, kR 7 AL LTCHLCA
(cobble) TH - TH, BARWIKOHZAIT A DEDIC
WLWRINR S D ONEETH D28, ALK TIThE
BREWMADIZOH—-ORE LR, IR
ERIPTAICAEAET D 2 & CIEABYICHE L72RM %
T 20, FOLNL R LBEEITEATHICE -
TRETE, H-REROEE TILEE (pebble) @ JF
EABYICE > TEYVELEZKRME2RETI DL
Bboisd, BRIWEKE NLIEKOEWT (Fig. 4) ,
W22 A BB FRIC BV TR, RERZ L &bk
JESARPRBR DA LG DEDREETHLHI L ERL
TWa,

N TR O FRILEBR M A VEAM» 514 AT
HDHT, BETDHETITHERR D EEbD
EAEY (FRICHR LI REMEZ R D IEEBY)
DOFINE ) ELI-A OGN TWRWATREMEDRH 5,

4.4 KWEBEEELEBVOBRM|MERTEZ S

ARBFFEN K D REHEORE R &, Rk & KAEBY O
Rz b b OMm A E X, 1LV DR
MBI CIERABMORENENNEE 5 Z L1F, £<
DI C—REIICHEC S HER L Bbhb, 1L,
WA EABY DL I BFET DI L bF
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Fig. 5 An image of quantitative evaluation of habitat in
rivers (left: previous surveys, right: recommended from
this study).

Fig. 6 Different status among cobble-dominated beds.

FEThHD, Z5 LIMmAEROW) L, R
ENETE LTI A B IS D Z W Tt o)1 T
&5 (Ward, 1975; Thorp, 1992) . FItDHHEIHE D
AT TIEZ A BRI IANEL, Ehbon
TR0 CIEAB MRS E D Z LB HE S
LTV % (Bourassa and Morin, 1995; Solimini et al.,
2001) o PRESZE LT, KEICL > TR
EMEREEDRENEEY, E-FEBEIET &
RIERDOEWVIELEBM RV 72720 (FrICARPE
A A fEE) , F OfE RIBROR TR JEAEE)
MOERENEED Z EIFESHITBER S, LR
> T, AWFFE TR LIREE & EABY O BR % 5 E
DOFJINZ Y TIED B & &, W OREMERLH TG E
FORBIZKRE DT DRERD D,

4.5 FIRMEERF A £ B 5E

Size distribution of bed materials

100 {modified from Kobayashi et al., 2009)

g4 '
% €07 Ipownstream|

200 e dey=11.0cm

0 = T T T

1 10 100
Particle size (cm)

Combination of bed materials
(an expected example)
ISand — Grav— Pebb — Cobb — Boul — Beq.lr .

Fig. 7 Possible methods to demonstrate difference in bed

characteristics between river reaches.

HoWIXKMHEEOEnELZFMT 212X, AR

Lo e Xy & 2D OE R RDERN,
W OW R EFE %2 - =& I E < frbh T
5, LL, 29 LEEEHAEL XMLy E
W FE TEEE ORI DR 7, RIS
2121E, Fig. SO L ITHEANEH v MW T RAL
BEBUICEKS LTV ZERNEETHD, MRS
(2011) IERZBINZBNTE & EFRICH_RTH AT
WIZBWTRIBN D72, AR’ geits
NENBLREH S ML, FEBLHO LD HEIA,
FEBBIZBOTERENED D EEZIKIC, ¥4
TICB T 2EAEBMOBFENF L LD 1/6~
IRTHHZ EEHEL TS,

F, ERGOBEEERTE, RERRR SO~
DRI b, RRSMACRBROMAEDEEE X
L2 EERFLTOLSRERD D, RERESEY
BIRTIEREREBVIIR LRV, KL
EEMBEENH O B 2 D RMEH B (Fig. 6) .
B ZE, ¥ LORHIR CHIROEHE e TRRICKE
BN THZOMEZED DO F| O &3 R
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ROAGENILSH D, /MBS (2009) OBFFEITIBN
T, ZL0EHE T Tdsg TR <RIBS E R D
T & CHRIRM B OB A LY BT H o 72 (Fig. 7)
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River Habitat Evaluation Using Sediment Load and Grain Size Distribution
Sohei KOBAYASHI and Yasuhiro TAKEMON

Synopsis

We reviewed the previous studies on substrate-invertebrate relationship to understand the important
grain size for river ecosystem and to incorporate grain size in habitat evaluation. The peak of invertebrate
abundance and taxonomic richness was most frequently reported for cobble-beds followed by boulder- and
pebble-beds in swift-flowing environments. Since available space for invertebrates to colonize is largely
determined by the amount of interstices, which are associated with grain size distribution, habitat evaluation
based on the combination of grain sizes rather than a single representative grain size would be more
appropriate.

Keywords: river, bed material size, benthic invertebrates, abundance, taxonomic richness
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