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The results of an attempted experiment to restorate the Yahagigawa River by addition of gravel [PART III]
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Lo EEHRBRONS, HHEN S No. 4 BAFETRHEEZD, RN TEhholz,

BKEAD 1 Bicd, No. 0~V DR ESHH/ XY —>iFb bS5 A, No. 1~3 bIEARIZIZ 10
AERUTHS. 10 HERETHETOS»SRno7 No. 41k, 2hE D Bz ->7:¢
BipoT, HUNRE L Db /INREICR S 7N o 7z, BADFI OB & LT
W, M & OBIEOH A WIBFITH 5.

WAIAD G2 D 3 HIZiE No. 0~2 DR ESMHNY —VIZ 1B EIFEAEEDLS R
Motz 7272 No. 3 & 4 ORITEAMBR SN, No. 3 TEh ol KRER, THO No. 412
Bo BN D 5. 20572 RN /NI E DR T 285 7208, KR & L T e~g D/INKL
FEIX 15% D EERTHEFEL Twb Z ERFEHS NS,

3-3 HEREBICRONDEL

KRBT 2R Y A b, BifFR, MEYNEHEED T — 513, SHTRE/VTEHT & B
BikbE () OFERFFEHREE (1997&1998) ICEEENTWB DT, b S LEERS %4
HER L 7:.

1) REE

A, FHERET

K2 KR ER T, HBRERIIE 1 BIEDHEART D 1997 4£ 4 HORS T, &Ffs L
bEbOHTHELY, BARICEHEDIZHA L, 52 BEBA S 1998 43 Add) &,
ZOEHZD3IATHTY, BARNCEZW, HiEL LT, BALTHREIO St. 4a~d & LR
D St. 5 OENCENED S wys, 52 BIH T Rl L FEE O St. 4a ZEREHFER
A L7z,

SEREGRE X 1 BIER AR RART L D b el THEREICE <, 52 MERAZBEESR
WY EBRBENT WS, HEOBASETRICEL TWw 213, BLIZEERBEL Z->TW»
%,

EHYEZRAR St 4d TRERBICR S TWEY, EREEL I LKELo I b
ThIE, ZOHENEEROKRE »oZ 8 bnb, 1272 URARIC IS S THEHR 1chE
FONRRELL->THEY, BHLMEZRS> haw, H2EERACEL TZ, ZEHO St. 4
a & FHlo St. 5 TEAFRICHE L B 2 BHEICE > TWw B A, MidEd Lz,

B. BR3EHT

£ 3 I OFEMOBFR AR L 2, BREERE, 5 1 RIEBRAZE St. C LML TR T
DUz, 122 UERRETO X 512, HistnoXKEED Tidswy, ZO®RKEL Twizicigs s
1A 2R L7255 2 BIE OB AR IE, TRTHE > T—H T2 s B> TED,
EROBERITICB I 28 & L BBl 2R LTz, SRERNCIWABRAOEE L % 574
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®2 (PEREHAFR (BRRAT)

AR FRARFHA

(4 &) AR 1997-4-24 1997-6-12 1998-3-9 1998-3-31
WRIBART | MREARL | BRERART | DFERAR

R da 11.54 0.66 2.04 2.88

(mg/cm?) b 61.40 1.13 4.36 1.84

4c 13.37 0.97 5.13 0.99

4d 92.51 0.73 6.87 2.23

5 68.53 0.25 4.76 4.26

SREK da 39.7 79.4 27.6 21.3

(%) b 15.1 48.3 36.1 23.1

4c 46.1 77.2 40.6 47.3

4d 25.8 55.6 22.1 50.2

5 20.9 81.3 31.6 35.5

A da 4.58 0.52 0.56 0.61

(mg/cm?) 4b 9.27 0.54 1.57 0.46

4c 6.16 0.75 2.08 0.47

4d 23.87 0.41 1.52 1.12

5 14.32 0.20 1.72 1.51

£33 (TEBRERGE (B
SATEHE HTE

( ﬁé) AR 1997-1-24 1997-3-24  [1998-3-10&20| 1998-3-30
MR ART | WAL | BRI AR WFIEAL

R A 20.51 17.09 2.63 1.99

(mg/cm?) B 46.49 15.64 2.49 1.72

C 21.74 27.37 3.01 2.06

D 39.68 24.07 5.05 1.84

SRBR A 46.1 25.8 39.2 59.5

(%) B 24.3 45.4 50.0 40.8

C 48.6 31.2 46.9 53.2

D 49.5 37.4 35.6 48.3

HEY& A 9.46 4.41 1.04 1.18

(mg/cm?) B 11.30 7.10 1.25 0.70

C 10.57 8.54 1.41 1.10

D 19.64 9.00 1.80 0.89

ZURCHEREBRE SN TwRLY, 1EE, 2EEDNG L bBRAL, SR CRRE
R L7k,

FRENBR, 55 1 M HBARIER T, St. B 2k &R T U7z, 1258 2 MIEHRARE,
St. BOAMWA Uiz, COMRT 2 HRIIFWYEH, St. BRUBEAR (PMHD cioE s
NTW3 I EIKBEAENDH LD Lk,

AR 1 MERARS <, BRARBEBDT 25, BENICEE1EFZ 5N LIER
LR EOLYINVICH S, 52 EIHBRARO 14501 < ORICERY R 133 LEL L
7e. L L ZORERZLVNVIZELTL E 21E, DURERNEEE &% 2 50 % b
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DR TERADZEPTFEZ R L 72 BEE 2> TEREIN bDEBbh s,

2) EMEHE

WHEE2HETAHEE (7ua 74 val, 72374 F VR, 72474 FF) L,
F4EE5WTRLE,

A, FHERET

KAk nE, 7eo7z 4 vaiid, H1EEBDFRALENIE D Z0v, JHIEEZERE
HICRONLBFRDLSORMTH S, 1 EHEHBEARIIBIT 225, BAOKED L
XD St. 5 T FEREL EOBAMER D H > T, BMICHFRAFER LIS 0TIngwn, 2

=4 MIEEEEILE ERRED

SEE ks il

CHE) AR 1997-4-24 | 1997-6-12 1998-3-9 1998-3-31
WHBART | BFRAL | BDFHRARN | DFH#RAL

raaz4vakk 4a 3.29 1.91 1.31 1.97

(ug/cm?) 4b 6.04 0.77 2.14 1.00

4c 3.97 0.85 1.85 1.58

4d 4.11 2.49 2.32 2.29

5 5.64 0.25 2.44 2.08

7xk 74 F R 4a 1.84 0.37 0.62 1.27

(ug/cm?) 4b 2.81 0.15 0.83 0.19

4c 2.06 0.11 1.53 0.26

4d 1.38 0.57 1.68 0.08

5 0.32 0.14 0.97 0.31

7k 7 4 FE 4a 35.9 16.2 32.1 39.2

(%) 4b 31.8 16.3 27.9 16.0

4c 33.5 11.5 45.3 14.1

4d 25.1 18.6 42.0 3.4

5 5.4 35.9 28.4 13.0

x5 (PEEEEEE (BREHD)
A Bk il

D) AR 1997-1-24 | 1997-3-24  [1998-3-10&20| 1998-3-30
WHBART | BFRAZL | BDARAR | BDFRAZ

sawn7 4 atk A 7.66 3.94 4.18 1.74

(ug/cm?) B 12.82 7.58 3.13 1.59

C 9.82 8.36 4.26 2.68

D 32.00 9.19 4.34 1.44

7ak 74 F R A 2.10 2.18 2.17 0.71

(ug/cm?) B 1.45 2.31 0.16 0.77

c 1.56 4.35 2.55 0.20

D 15.83 3.56 0.23 0.54

72t 74 F R A 21.5 35.6 34.2 29.0

(%) B 10.2 23.4 4.9 32.6

C 13.7 34.2 37.4 6.9

D 33.1 27.9 5.0 27.3
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B HBA ORI IZHEZE D e WRTRE OBEIC 2 5> TWw B8, St.5 3 FEIUTH S, HFRA
DA OB 2 ZZEEIEERE % EBNBER M T 5 L OHEBENER TS R VSRICR > Tn 5,

7247 4 FEROFERCE 1 EEHBRARNIIA X BB TH - 7208, BAKEEHST—
ZRR D o fe, B2 EIEHBARE T IEE OMER S H 553, St.4d ZFRESE 1IEIHOHE
EWFEREL T, FE2 BEBAI L > THUMEA Lz St 4a 22T I3 U Tw
5.

7 x4 7 4 F URFEIE EEEOTEELS RO, BABRADKED L St 5 OHIE I, 5
1 EEHBARNC E D TR IHEESE W, L L 49 HRICBEEOE ISR ADFE LT
7SI R L K E BB 7% > TRMEIMET L7z, ZHhDBHRD % % OB
PEHEIR D ERE & I, |ABROMOMEIC BT 2 5EIZ TR COEEREML 2 Lk 3,
5 2 M EHBARIERORIUC BV TIX, St.5 FBRARTEHIL E @B HHETH D, FialzBiE
ERERO, BRRACBERLZVOIZb T2 20 HRTHERL Twb, 7272 Lo Tk
STETHFBACHEVEL Y BN 55 £FEZ26N5 St.da TREDOBEEZRLZ. 20
DS IFBARRD U, & ICHEWFBASTRO St. 4 c&4d TERWHEIZZ 5 72D,
WHBEADRTH 20 b Ldds, N7 Y FIFITAE L,

B. kT

K5IERER LI, 7aou 7 4)va®i35 1 R EBFEAROMIZ St. CA B L ET
INTH B, HAaE LT, B2 TRICHAP> TRERS, HIBEZEEEDEICHIEL
TebDEHETE S, MABROMEIBERITO X 5 I L 2 W ABERCE L, EHCH B
STHRAEL L RS, 1FEROE 2 EIERANNCIE, £ 1RBEBRABROMEL D S 5 12@HPL
TEY, HAELHHL w5, BABRRBESIZHEAL, Z7ou7 4w afEIcBb 2 E8E
DWW THFIEADZN AT & 9 R L e o Tz,

TxAT74FEIE, St DOLSEE I HERARNCE DS TREWEICEL TW 55T
TIHEFEMEIC E TR T 253, izt LAl CHiSZ2 e L, 2L ZoExx2
FERETOE 1 I HBAROBAE X D K& <, NEEVOF 7z BRI 075 0 BRI %=
. INHFE2EEOBAE TRV WEINTED, FAKRIZES ST,

BAHID7 =4 7 4 F Y REFFOBEZR L St. D 2B S5 1 HERAOREIIRS> 1
T, @HETRESRHEIC Ko, ZORNBHIFRICET 2L THAS., 62 EER
AHIDEFET T 24 7 4 F Y RIFHAEINCNT Y F 2 BEMh Tz, ZHIERAKL T Y *
Lo TERBESh, —EOAAMRR S Wxhrotz, #HiSIZ & 2 EEOMEE 2 NFITR T
RThY, —HHOEREDL > TNNEEEZV - 20BRETI2OEFHE LV D EED
ns,

3) BRECRBEHERS

BEIRETIZ 38 0 BTSSR EMERE e £ 612, REMMICBT 22N 2R T IR,

A, FERHT

WHIBEAMS 2GR LIcleoiz, HBRBEATE 2 ED T =y 035008, £612X
IE, St.4b D R FENEHREDHE L, St4c&5 D 80 FMHRY DL ko Twb, HERERAEE
18 I FIEIHDIRY 5 TN R D SV TH 5., EEEMISRES %< 79.7% %2 5o,
DL THRER, B, ALERMONECZY, HiFEEEL SR E N 2 » o 7.
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x6 (PEEERERREOHER (BIRET)

AR 19974 AR 19984

SEEE | 1997-4-24 | 1997-6-12 1998-3-9 1998-3-31

WA | BAAL | BARAR | BARAR
BB 6 5 9 6
HLEA 1 1 1 1
EEBE 69 66 65 72
st 11 5 8 5
& &t 87 77 83 84
Jr— T Ai}gﬁigy

St.4a | St.4b | St.4c | St.4d | St.5 frat (%6)
[ 7 6 5 7 7 90 6.7)
LB 1 1 1 1 1 1(0.8)
WM | 71 7 66 64 67 94(79.7)
ek 9 8 8 12 5 14(11.9)
& &b | 88 92 80 84 80 118

®T (PEEERERROHER (PsEHT)
FARF 19974F

o AT HEFEREEL
o Eﬁf&;\?ﬁ Eﬁgﬁ; St.A | St. B | St.C | St. D. it (%)
B 7 5 5 4 5 4 8( 7.7
FARE 3] 1 1 0 0 1 1 1(1.0)
A 75 62 60 52 58 58 83(79.8)
e 10 8 6 7 10 10 12(11.5)
& & 93 76 71 63 74 73 104
P 1998 .

Sy HERE 1998*3’1)?1?&2? 1998%3—30 . Efjjﬁ;ﬁ

WAl | R | StA | StB | StCStD. &t (%)
BEE 5 5 4 4 5 4 6(6.4)
HEA 1 1 0 0 1 1 1(1.1)
A 62 73 57 60 56 60 79(84.0)
P i 8 7 6 8 5 6 8 (8.5)
& &t 76 86 67 72 67 71 94

A1 E & O, K6 ERD 1N/ ) OEFICHNSET, Kk 87, RIET7ICH
LUV, 2DV DR E TR L 72pIHA 0 1 E72 ) of# (HH, 1997&1998)
BNUE 22N

BN, B OSB3 IIR IR LIHED TH S, St. 4a&db 3ERRICH D,
KRGO ADZEIZH 212 WHIERTH 253, 2 1 [0 H OWFIR AL 8 5
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1002]9 DUIUOYGULOL) %
DUASSYNUIUL SOYIUDUYITY %
DRUOGDL SoYJUDUYIY *

VRUOGDL SaYJUDUYIY

“ds wneadsoyovaveg % VUAYINDA A DUIINGDI DIAD]ITDA ] HiAc
vDAIGSD D]jaqUILY) %
SOPLOANI)GYJUD A SIPLOQULOYL DUYNISNAL 3¢
ds vuuoypdy %
vIvaul "N DRJU2IVNG S11099070) *
ROl SYJUDUYIT %
Suvnbavur vAPIULS %
DSOULLOf D]JOUOUIISY %
VUYINDA "N DULINGDID DUDJLEDAL % DUYINDA "N DULINGDI DUDIISOA] % DUUDYINDA A DULINGDD DIUDSDAS
ds wmpruiaoy g % “ds wniadsoyovavg % ds uoupruioyg | B 9
SOPLOANI YU A SIPLOQULOYL DYNISNAL %
DULSSYNUIUL SOYIUDUYIT/ %
Suvnbavur vAPIULS %
DSOULLOS D]]OUOUIISY %
IVUUYINDA “A DUIINGDI DIADJITOAS] % VRUOGDL SaYJUDUYIY vpnurut DjjaqQuILY)
DULSSYNULUL SIOYJUDUYIT, % ds wniadsoyovang % vuLUDL X14Y)020ULOF] voruodnl sopupuydy | e
voruodvl sayjuvuyayy
vorodnl soyyuvuysty SUDIUDA DAOSOJI Y
vuUDL X10Y)020UOF] DULSSLRULUL SIYJUDUYITY vunfjuvl X1)020U0F] vunfuvl x1j0o0utofy | gy py
DULSSLNULUL SIOYJUDUYIT] Rl
DUAYINDA “A DUIINGVI DIADJILTOA ] voruodol sayjuvuyayy vorruodol sayjuvuyayy
ds uoprutioy g ds uoprutcoy g vULUDL X14YJ0I0ULOE] Supiva vA0Sopapy | kA
DUGSSLRUIUL SHYJUDUYIT
DULSSYRUIUL SIOYIUDUYIT/ % Ssyynbavur vAPIULS voruodnl soyyuvuysy
“ds wniadsoyovapg % DUYIUDL XLAYJOIOULOL] DRUOGDL SHYJUDUYIT * vUnUDL XLAYJ020WOF] | Hilkgy oF
DULISSLNUIUL SOYJUDUYIT 3
Suvnbavur vAPIULS %
DSOULLOS D]]OUOIUDIST %
vjjoud) A vSOIPVL DINADN * WUYINDA “A DULINGDI DIUDJLEDAL %
vIwoul) "N DRJUdID)G 12109900 * suvAva vjIsojapy % e 9)]oquIc)
DULSSYNULUL SIYJUDUYIT % “ds wniadsoyovavg % DAUOGDL SOPUDUYIY % | DIUOGDL SAYIUDUYI FOUIUDL XLUYJO20UOF] | kA
R E )
vorruodol sayjuvuysyy
IVUUIYINDA *N DULINGDD DIDJLEDA]
DULSSLRULUL SOYUDUYIT 2ROl SOYUDUYIT % vunfuvl x1yj0o0utofy | gy qf
R TE )
vorodnl soypuvuysy
IVUUYINDA *A DULINGDI DIADJLEDA
DULSSLRUIUL SOYIUDUYIT] vorodnl soyjuvuyrly vuLfuvl X141)020ULOF] suvva pasopppy | e
DULISSLNUIUL SOYJUDUYIT % T RTE )
suvna vjIsojapy % voruodnl soyjuvuysy IVILIYINDA A DULINGDI DIUDJIEDA
“ds wneadsoyovavg % DRUOGDL SaYJUDUYIY DUYIUDL XLYJOIOULOL] ds wompruoy g | iy ey
(B Y 3kt (DEY 3t ki) (Y 3 ki) (DEY 35kt HEEE\ e
16-€-866T 6-€-866T 21-9-1661 VG-V-L661 -

£ xR O * WS RHE B QU HABR > D@L LI R AR FE R *

(L) Bz QBTN HISEEREN 8%
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B35, £ St4b TREAR, TERIIELET 200, #5HT 21Z EOMEEEERT
e oz, St.4c&4d TR, BANNICERE 1 BLEE3HEOF 4 MOBELTHo 720
0, 2% (BEED Homoeothrix janthina & EEED Achnanthes japonica) L IMESTE 0w
REMNEZ > T3, & IC—FRALICT St. 4 c ORWETIIE LRI L, MEkE 1 E
WHIL DT IR >Twa,

WAHEEAIC E 57 SBIRL 2w St 5 BERARIORIETHO I » 2 OB SN R S
2, VETIEE#EE RoN 2 BIREFEEOME S RY o WIREBTH L, LS ZLiE, H
RRETESEZ LORRIFZILSBENCHVEL DO LRDORIT L QBRI ERS N
%, 2O St. 5 THEROEWITT OMFIFEARICE SRR IZHEE L 7.

2 M EEARTROZMGIE, KR E W2 ICEMHEEIC AR SN WEBRNZEN RS
N2 D 2. BARIT TIZ St. 4 b F4E, St. 4d VA, St. 5 FWETIE, I lEERE D
Ron2 ZRMOEESFET 2755, TN EEEIEEOMEK TR, 20 XS Wild
TiE, ABROEHEOHEIID £ X0, TEET S TL X S35EENL VL, FAH
W37 M (R, B AIMAC L) TESE RO Y, RARVESEE LK
72D b T IHACEE LWV, FHEINLDIX, 055 2 HUSIAEFEOWFIEA DFE
EZITHIT, ZNEN 1T OORES>LEOBEETHL, O Ln»sd, BWREAK
I U CIREESBOES I 27D 2 L HEHITE 5,

BERETOFREH R T, BRIV SEROS WigREMESEIC A ZERS Z LI —E bR
Mol

B. $ksEHT

Z OFEM S THRAZIR 2 KD THRICEF LD RHID T TH 5. BARNZ HRE
A FECERETHIX ot BBHRTRWIEMIK 2 & 2e) L, K7 FFHEHRICEDS

BEBMONETH S, 1997 FF12 104 FE, 1998 FFiz 4 FEEER L7z, WIh b1 %7z
133 HDOAKBOEOCKIHDOHERE R TH 2D T, L TARWERTIIRY, LWL DIX
T, AIEICBWTIE79.8%, BETIZ84.0%Th -7z, ME & b5 2 M\HHFEE, DWVT
EE, ALEOIET, B EROBRITEZED S w, L, MEHIED LIV ITRTO
T, BERET & D BB E T8 5 T 5 WWHHER A OREIT 1997 FI3HEIKIFICE L,
s, BEEED L DR Lz, 2L 1998 FFICIE AT TRET LRI L7z b D0
HESIKIFICH 2, BAEAOBRIZHICHEBEOBEROACRKMI NS DD TRV,

1897 &

KITESFEOELELZRL L, DFDX IR AICEAPEL S,

cBARNCIZIZ & A EOHET CEED A2 o 228, BABRERIMESEOHMAAETY 5
BanrnRon, Ko TwaEMbbs. INoEARE TR 28RO
WFFA DR D2 F o5 2,

 SFEPRARNCEEE E SNE 7 — AN St ARJEE St. D BJED 2 iR h - 7208, %

DWW B Cladophora glomerata (717 7 7)) Tldkpolz, RizB COREL D

BOFLOAVYA Y EBROE W, 20 2BOMER, MHARAKZCESLZL %5

w3,

« EEEOE ST Diatoma vulgaris B X O Melosira vavians B3HIT % 7 — AN% v, I
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DUASSYNUIUL SOYJUDUYI
Ssyvnbavur vAPIULS

Suvyuunf A SUIGUNL DAPIULS
Syvnbavur vAPIULS

VRUOGDL SaYJUDUYIY

SuvyuuUnf A SUIGUNL DAPIULS
SUDIUDA DAISOJI Y]
vuBfuUDl X1Y)020UOF]

DIpLOUL0]S DALOYGJOPD]) ds wmprutoy g IVUUIYINDA A DULINGDD DIAD]ISDA] suvgma vuoi | W
ds wmu0)20254S
DIpLIUL0]T DALOYJOPDI) IVUUYINDA *A DULINGDI DIDJLEDA voruodul sayuvuyayy
DULSSYNULUL SIYJUDUYIT Syvnbavur DAPoULS Ssyvnbavur DAPaULS suvgma vuwopi | W a
DIpLOUL0]S DLOYJOPD]) Syvnbavur DAPoULS Suvyuunf A SUIGUNL DAPIULS
DULSSYNUIUL SIOYJUDUYIT] DULSSYNULUL SIOYJUDUYIT] IDULIYINDA N DULINGDI DIDJLEDA] SuUSma vutowiy
Syvnbavur vAPIULS DUYIUDL XLUYJOIOULOF] DUYIUDL XLUYJOIOULOL] DUYIUDL XLAYJOIOUOF] | HlkAc
DULSSYRULUL SHYJUDUYIT
ds uoupruoy g vIAoUO0)S DL0YJopVID) DOl SoYUDUYIT % vunuvl x1yj0o0utofy | gy o)
IVULIYINDA N DULINGDI DIUDJLSDA]
vIA2U0)S DA0YJOPDD) ds woprucoyg SUDIADA DAISOJI Y]
DURSSYRUIUL SOYIUDUYIT] DURSSYRUIUL SIYJUDUYIT vunuDl X1Y)020UOF] vunfuvl x1yj0o0utofy | ok
DULSSYNULUL SIYJUDUYIT Suvyuunf A SUIGUNL DAPIULS
ds uouprutcoy g sypnbavur vAPIULS uopoSsouL A SyPUdRY VULV
DULSSYRUIUL SOYIUDUYDT] DUBYIUDL X1YJOIOUOF] IVULIYINDA *A DULINGDI DIDIEDA] vunuvl X1yj020utofy | gy q
Syvnbavur vAPIULS * Ssyvnbavur vAPaULS
DURSSLRUIUL SOYTUDUYIT] suvva SOy * vuLuvl X11)020ULOF] vunuvl x1yj0o0utofy | Mok
vprutn] v]jaquis)
DULISSYNUIUL SOYJUDUYIT/ %
Syvnbavur vAPIULS *
DSOULLOS D]]OUOUIISY %
SUDENA VMO % DIU0Z X141Y1041)
SUDIUDA DAISOJIPY % Suvyuunf A SUIGUNL DAPIULS SuUvsINna puLovLy
IAoU0)5 DA0YJOPDID) vuLIUDL X1YJOI0UOF] % Sypnbavur vAPIULS vunfuvl x1yj020uofy | kdy v
(B 3 k) (Y T Iett) (B 3 k) (Y FebTiett) e\ e
0€-€-866T 02%0T-€-866T Lg-€-L661 VG-T-L661 ;

BOUWOYAER > 2N LI B C 2 HER *

(2E¥h) BZOBI)T H'EHEREL 6%
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noix, WHRAZRITNTESOMERCEFEELE W, L L Synedra  inaequalis & S.
rumpens v. familiavic (I AZL FOHALICE EF 5,

< WA & 2B OEKER & EHRIR 2B ET 2 IR 2 EHI RV, AL OE ST
FHTD & D wwHiiicizz o3, ZRETHEEINS, ZNIEBFEROHER THE 1 D HbFI#
AMKERYREZREI Lo/ 2 & EBERDH LD H Lk,

1998 £
RD K5 BEL->IAFEBENTL 5.

+ St. C O 5, VI B W T ALRNCHID TH 7 ¥ & 7y MESFICH B o Tz, &<
CHRECIEEEETH L, ERFECHUL2ELEE LT, AES N E T R
SN T-ONRAREERZ21FET, N TR ZFEERTICE>7DTH 5.

« St. AT, FE, P E L ICBRARTOE SN L, THICHET 2 W, TRICEL
7z, 3AHEITIO St ADAKICECTRRENG RV ONT, ZORELZDLZTT
bb, IR LEBABRIESENECTWS,

cEEOESMEE U CHEEICET % Homoeothrix janthina 1%, 1997 F£OHFITHR 2 L 5 12hp
FFEAWC L > THREESNIZS WEERDLIL S 1998 F£TIF, R TCIIREIFWCHEL T35,
B RE T D2 ORERIX Phormidium sp. ThH 5,

T2 AMD Z & THBH, WFHFR A & O LPHESED & &N - e ST, B
BERHET 5, T0HE, LEEICD LR EREHT 2, REOHI VYA 7Y
X ZDFBITH 5.

s BEEDTIR L I D Achnanthes  japonica 1%, 1988 Fl2 7% > CT# OHN 2 [EED Achnan-
thes minutissima \Zi#-> 7z, [FBFOESEAHE, BROBFEMRE L QEHS NS,
BABOE ST, Cladophora glomerata, Achnanthes minutissima \ZZ, HTHIT
Phormidium sp., Synedra inaequalis 235 5B b DI >z, ZOHHEDH 1997 £

CIFEL B,

3-4 EEFMICRSNDEL

COEHCHT2E BT -5 b, MEBEECFUL, SEMRIENRIEH & BRI O
HERFIEHREE (1997&1998) 2 SFH L 7.

1) REE

A, BERET

1997 &

10 IR ARIGROEABYBRERE 2R Uz, RADOHELZIT 2w St.5 TOE 1H
HEARIBROBGFRIIFABETH S, I, AREBASETO St. 4 c&4d TIEBHS
PICHERPEIN L7z, 2RO St.4a TIE St.5 ERUCLHEEVTH 5%, £DO TFHMO St.
4b T St. 4d L FREEORMS R SNz, ZHISHRAS D S RAT 2 O%ER L b
Ezohd, WHBAOMRIZL->TY, IHEBET ST —F 3R,

1998 &

BAHIZ Th T 20 HEOKRIZ T 2w, MASIENKIEEWIZT O St. 5 TS
LTWw3, ZOBEOEFEELZETIITIIEETH LD, HHL T3 DIRRE N,
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EREID 25, 2O St.5BMLEERE 52005, BHIRSBERERASET
OHFERT, BAFI» S T TS L VBEFEENZ L, b3 0 2 iHE AR
DOHERIXMETLTB Y, WAL, FIMICIIHFEREDOR T2 b7 o3 2 L Lk -
7z, L2LBAOEREIH->TH, HERZOH OS2 A < FEZBETIEZR W,
B. BksHT
F1LIRT £ 912 1997 13 1998 FF 2 tb L, MIcERES D v, BRI T
Rongho lHREDHS PICEREFHTH 25 £H 2605, 1997 FOBARIKR T
St. BZDZ &, A% 62 HTHERSHEML T3, 1998 F 1213 RAL EFHRMAIO St. A&
B T, St. C&D THMBE sh 3,
2) BEBSOEL
N N
F 12 S MO SRS OEEB LR T, 2 LTHID2DE, MFEEETE
BEoTETrF A A7 T 7 OEEHIES, BRBAICEESNE W SE.5 & St.4a D 2H#
B2kl Thb, IhrHOEDELLII ALY~V NETr I 2T R ET By~ E
FoRte, 7AST Ty (LI 1998 ENEE) el ey — X U EHEE o T,
1997 £ & 1998 £ TR EAEFY OB HEFK ICEWYH 2 DT, T ELITIFIET 5.
1997 &
DR ARNCA A Y= P ET T OEE L TW IS T, BARL LT 2 OBOEEER
MBHY, WHEA L Wi 2RO,
cHARETOSt. 4c 1k 3 H3ROSERMES L Ty, AKX 1IH IR (35
BEEHEZ ohle, Ry~ bET ITRIOAERR, WFRABRE CRSFEshZWw T

RI0 EEFHWOBFRE (BEUUHT)

IS
SIHTRE AR 1997-4-24 | 1997-6-12 1998-3-9 1998-3-31
WA ART | BARAL | BDFRAR | BDFHEAZ
R St. 4a 26.3 24.8 8.7 6.1
(g/cm?) St. b 41 22.6 14.0 15.3
St. 4c 11.7 24.1 24.9 10.0
St. 4d 6.4 27.6 20.3 9.5
St. 5 14.4 14.8 18.1 10.9

= EEBY) OB (BEHT)

A
SIHTEHE A 1997-1-24 | 1997-3-27 |1998-3-10&20| 1998-3-30
WHBART | BFRAR | DHBAR | BHHRAR
L St. A 2.6 11.3 39.1 32.4
(g/cm?) st. B 7.6 2.8 22.5 16.7
st. C 3.0 9.9 25.1 31.6
St. D 7.1 9.3 25.5 27.5
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®I2 EAEBWIES BAEOZE (FERAT)
BFIESE %) 21T,
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7yNaRravEn1E 153 | FANTYRIETY T 195 | TARYThT Oy 48| FAnZ7vy=bETr7 151
T 2R A HEEPE 115 | vvs—=yxEY T 125 |03 —yY~bETY T 10.8 | VANEAGTH VRO 1HE 11.4
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TV 2R Y 7 EEEE 46| A4y~ ETrT 16.9| FANIy~rETYT 181 | AA¥Y~<bhET T 23.1
ZyNahyuvEO 1@ 13.7 | 78 8aaravEO I 14.1 | 79 Nah7uvEO 1l 12.3 | 7A~S I A0y 7.5

5 TARY T hray 15.7| AAvy=rETZ 26.8 | =Y 2R A HEPEH 54.6 | A4V PET T 56.7
akya v EE B2| 7+ X A7 T 198 | FAINTy= I ETT 83| 7A=Y THhray 6.2
7yNaKFuvEBDIE 125 | Vv —y<hEY T 155 | TANY I AT Oy TA| ARy avEE 4.4
AV IET T 12.5 FHANTYRMNET T 4.4

L xYEE S

- St 4d bHARNE LFEE St 4c ERAUEEETH 57203, FARITT Y 22 2 ERMED
Wz, FizwcaszravEhAnflbol:.,

© S5 IBRAMLD LR TEES ZWIZTTH L, WAL HIEICA A ¥~ »EY 74
BEEENT > ARRDboTWwa, 2O Lid, FHICIE U RO EH LT
LT3 Ze%Ip0bEs, AU EEEAIOStd4a&ib TH RSN DT, BHFI#H
ASETOZLIZH ZNERUSTAF I RLADBMb > TVw2 EEZ20NEB/BTHS S,

c 6 HORRTT A~ T h 7 ayMHZ 50, ZOESEOHBIMARAICLL DT
37 <, P L X 2 FHIHR O~ TH 2 5.
1998

c COWFICAHIS TIRIBE Tho /e ) 2 2 ) A HEHADFAER I, EHE TR, L3
BETHL, ZOWEROHHRIZIESIICE WHREE R 25, BABODLTH» 22 HORMIZ5E
ECHB L2 R ES RS,

cBABRICRDS THE LD, YN VETZIED 1ETHS, ZOMIZERMNT, EH
HOL) 2 XY HHEHEPEE IR EFER 2 L 5, HiloE TOXMRICE T 2FED St.
4(KERD St. da~d ICHH T2 RE) T3 EEHEE L THIRL TWw3 2, RiESEE %>
el rB—Ebnrote, FHTO ZOHBEROE S B> 1-BHRTH 5.

-+ St.5 ORME G, AP T Y 2R 2 HEERE, AREIA A Y NET T T, EBEHE
B IFnd S5BEMRICET 5. ZNEOERIZ 2-3MOELEE A THHL LR L DI,
1R IGEWHERE 2OV LTWwE b T, SEENALZbNTWS 2 & IkHED,
TH 5. 1997 I 3 EE R OWEESHERF S N TW»iz DT, 1998 FEDIRFLIZFE £ W2 5
bOTH5.

- WA S C R DI St. 4 ¢ TIE, BARNICT ) 22 ) 2 HERHMED, AR N P E
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B0 1D, EhHEL 35> Touky, BHRIOESE ZEEEDO b 2 E T, #5E
OB EEZTLE>TWE I ENbr3s,
B. #kEHT
K 13IWCRLTZEY Th 555, 1997, 1998 Wit & b HBHHOFETH 27200, =) 2R Y
HHERHEME RS LT ATHIRL TWwa, Zhik7h~syosravey~vreEr s
Bloshs & A2 2 (8 SRS TH 5 DS, T OFBHIBORMTH 5.
1997
c AHIETERARIRO 8> 7V, TASYIhra v Ty IV, ety = b
E7 360y INVICEEEE L THBLTWS, TS MEER 2B SRR 2~y —
Th 5.
cARTO St. ATRaAY v ETr IO 1IREEE TS FOLYR, KETIED S ESIELM
1e2fi% o/, 2372 1ERY ¢, FUHO TR ORRL S 1XFRZHE L i
LHRTH 5.
c V) 2R HHRO 1L, BARNC 2 A CESEE LB L 722Y, AR EHS
TR EMTHRICHEN TS, 72720 St. B TR ELEERL2 T, fiotifictkL 23
ML DEPEEEL T35, OISR TBEAmONE, FWENALE T 2 DK %
5L25ThH5.
1838 £
- DRI AR D 8 > I DT RTCIZ, =V 2R HHRMEMESHB L. AU 3 H,
EROBERATTIE, BH L Twiex ) 22 ) 5 HRBEIZAR AL I 52885 o Hifr 2
O, ZCHRENTEEMOEIITY T 2 3MEMHERL T2,
cFEoRKMET AT T AT U ZEHETESETH 2, BARNE 1 HS T 140,
SHIIE T2 301 CTH %, Lo LEABRIEHETREMEZSED S,
<1997 4£ St. B TRAZO Y 2 A Y 4 TR OE SR MR L DR Z & & RicilfRTe s
1998 fEDRYFIFE AR IE 50%123E T 5 @R T, TNICHE—Y ANE X 57 > REDD - 72
i L o7z, KEPRESNTLEDT, RNBEICFTTHEL 22 ORI L o0

®I3 EAEBYIES EAEORE (PR
BFRIELE (%) 217,

A 1997-1-24 1997-3-27 1998-3-10&20 1998-3-30
H (OFIBE AT (BRI ALR) (ORI B AT (BRI ALR)

A AV PETYIOLIE 199 | =) 2R L HEEIO 15 41.6 | =) 2R ) 4 HEPE 46.1 | 7 AT T Hh Ty 22.4
= A A=A 122 | A4Avy~=bETZ 1.0 | 7A~FFHh7ay 11.6 | =Y 2R ) 7 HRHH 9.1
FAv=rET T 88| 7 AT T Ay 10,1 vvv—y<bET S 6.6 | 247 0w R 8.7

B Th=YIHhray 31.6 | =V 2 A HUERID 15 24.7 | =) 22 ) 7 HRPEH 50.0 | 7A=Y I HhTay 37.4
T 2R AHERIO 1L 14.0 | A4~ ET T 2.0 | 7AHRE T hraY 15.6 | A4Avy~rETZ 21.0
EE e e 10.4|7H=FI7H7ay 18.5 | VANEAAH RO 1 6.6 | =) 2R % HEYE 15.4

C L) 2R AHERIO 1FE 21.8 | =) 2R A MR 1/ 42.9 | =) 2R ) » HRYE 37.9| 7ARYIHh Ty 34.2
FFy=rET T 13.6 | 79 Nas7uvEO 1M 7.6 | 7 ARSI HhTaY 25.7 | =V 2R Y A HEEME 11.7
THARYZHhray 1.9 |7h=¥I7Hh5ay 75| Y=y bET T 81| AA¥~bETT 11.5

D FAy=rET T 24.8 | =V 2R HHERIO 1FE 46.0 | 7A~T T Hhray 2104 | 7HARYTTHray 34.7
THh=YIHhTay 18.9 | 7Ah=FIHray 11.5 | =V 22 ) 7 HiRPEH 25.9 | =Y 2R Y A HEYE 15.9
UNVN—y¥bhETT 128 | UVY—¥XIET T 84| vvv—y=<bETT 102 4AF¥Y<bIbETT 8.5
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SNBEICK>TWVEA, St. Bidkv D Utidhh & BELRE1H 5.
VR MNETSRIE LTREBAFIYV—Y 2 N ETXIBMEE LTI, BARIIA A Y
< hEY T EAND ST,

4. & £

M EOEBFERICE DS, HFORANKITU-HINOREEE WFHEREEDZEL,
HERR U 7R DKL 5345 D2k, FIRMEEOFEA & U COfTERE, BAEYOHEE etc)
DWW THEULMEEOEONEFLEL TH D,

72 S ENEFE S AT ROBERRET &8 5 A TR0 BREERT D 2 #2350 FH A R DX 5
W5 TWw50, MHEORERBL EICOWTHERL THIZWL,

4-1 WIERE

A, FRIRHT

BA ST e O R AR IC B WL TfT-> T & 7z, M) BRcRE Hikz
Wtz, THIFBDAEAEES, ChET1ES500m® TH-72DR, 350 1500 m® 12755 7z
7z OWA L RIRRCTTICE AT 2 HED THMEZES 2w, 0w HENZFHIRIAOIE &,
NDBNZ L 5 T BARBRBMREHICZ T, BHMCH D ELT ODOMIEN D 2 5E
PEOHTIECho T

SRR T F OIS 49 HEOEIZh Iz > T3, 1997 0D 4~6 B ixkok d F4E
A HT, WNFER AR 200 m3/S 282 Twa (K9)., L7ehi>T, HLICHT LB
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BRIV EZVbOLEbh32, ZOHENEMIRRELZDOT, MASTZTHE b > T
AZET O THECE AT - 72,

B9 ki, BAROMIEIE 7 HhaoaM 1330 m*/S 2 ¥ —212 8 H LA % TH
fH 600 m*/S LLEAD D&, 20 KWL WIREZRE 2255 10 H ORAKIHZ M 2 72,
Z OEF) O HEREE 3 e A S A TV No. 108 No. 2 ZBITLTWw3, Z0F
BREK3ICRon2@EY Ths, LUT, HEE-> T3 ORTICEZRMZ THS.

No. 0 B#EAS LD Efich v, HREELLIZITFHITE Lo 708, 1998 Fi2 A - TS
HIE, No. 1 TORMPIEFIEHEON T EHE S EETE B VDT, WA DB A 25 K
2, ZOZEXIEDZNRIC L > THEIE L, %o OMFHEREL D > 720, BAHISLIRT
L CEEX DR OMEER LD LIED T E A2 D0 HETH S,

No. 1 & No. 2 BHRBEOEIENAE 2 2 S TH 2, ZHIZHFIHR S KE LBhwvw:
ZEiZiEne 5w, No. 1 T, BAERD 6 AR KOHEREICE L, DS
LIZUC®, FRADTHFRD LT OETL T EONELS0n%, £ LTIZORM No.2 T
EHERE R I B ART OIRBEIC IEBI I ERE A S e BET LR w, 7THICR 2 LHRBEIR
ZNo. 1 iChb Tt —2r2RLTw5, FORAICBWTHRUEEICRS, 25 Lk
AT, 10 HIKE No. 2 T =27 BBATL I RIC R %, ZhPEFELHIckE—7 2%
Wy, REBIZ1998 FE 3 HD &L 5 WWBARNC Z L WHEFIREIC 22 b D EeEZ N5,

HES L, No.1& No. 2 BHEREAFIESKE W EW I HTUTW 5 b7z,
No. 1 2EHERLHERE 6~8 c ~D_EEAIBTH 2 DICH L, No. 2 ICBEFRHERZ S
EanEohixnwleThs, BoSBHOEENENITME VSR, HERED L &
I HHATR & R TR OEEIC R > TWwa b D EEbh s, BANEEZ S T 5w
B, ETREOOWNT, WURESHDHLOTERVNLEEZEZOND,

No. 3, No. 4 i3, #FEFICKE LE% L, BELLHKRICZ>TWS 5D THS 5, 1997
4 AOBAHIOHBENEF N ORE LETNIE, 2052 cm BEOHBIWHEA
WEoThbboanlZeitksd, BAELRD 6 HDHEKD 20 KHEN 7% > 72 O TIEHEIZH]
BCEROHHETCE L Lo REBE Ch- - BT 5, 205G, TADS 77
POJEHET 2 L, COHRELELIHFTRErDOETHRRNICME L 12D TIZRHN»S 5,

No. 4 IZOWTIHHEE V) 2R OHEREDO T TH AR & 33z L TWw»T, No.3 LIZFEL &
FReNZW, ZREMADZZ 78 —DORMTH S, K41 No. ¥0ERICALES 572
WIZ, FHEEE ORBREMEINC R 0/n b0 THS, ZhzeRsE No 3 OHERE X
MU RREE2FE, LHBOEAOLV VL KRE W, ZOHTHEAERIEZ RN HA
ZHHERELTHBY, W OIS THRATELAREREETCE WV, 20o0nTFhd
DEEAKIAD b DT, i) OEOEIFENE /IO DWMAL LD LT E2HEZBRILT DT
b3, LIzo>T, No. 4 OBEEIZZDBEROGENDER LT 2HEIBZYTH S,

VU EBERETIC 36 1 2 A A EEROHEREIE DIBEFTI1E, RO & 5 7% miasHHg L 72,

a, FAMFNC X 32X 1EORIRIIBRALD ERIZ KA T, ERANHEREOET 2T,

b. HRRESHEZ D 2FOBHT L, NIV FOLWHEFINH L, HRNWZFALTH, Zhsd
DERIIZENTNICE L > THT, BAFTI T No. 1 TELE L 7GRN ARDHH
W —RE 3 L 22 255 v, No. 2 IZR% 375 U TERABMFI D —RHIC KR ICE
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LIS TH 20, Rificbizo> T RTOnE2, WIINOWHIEREIED L 5 2
TlRZawhreBbhsd, £7:0 No. 3 BRERTHHN DIz % D LT WG THEIC Z O
RPN T 2 E R o5,

C. HGRHEITHEALL S OIEEND 2 £, SHREOLFL» S DIFL 72 LREADELFCEE,
ZOEE RN, No. S OHERBIIA X S B X, AROB AR OghFHM 2FE LT L
5. BZ 5 {EAWH EXF»S ORAWMHNIIRET 2D TH A 5 93, No. 4 DHEFEED
RILIE A7 D DERSIH No. 3 DEELZ TR TH 5.

d. U7H > T No. 3 OBFIHERE I3 H 2 © OTAWFIDE S 1IEdBhHRIC & > TLERL T
V5 ATREMEDSE
B. HREHT
COHETIEYID TOMHEATH S, LHFHEY A THRAIOFRER ST, BREREBTR

ETREGTSF TV OFER B> e D THEIRP L Z £, HROTADFIDZ il

RCIEBADHOBEIERSIZOT, EESEMATEPRDE LN Z D WS IEDZ
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OB TEHET NS, AHARTHEC L 2 BRAAEN I EF TSN THE I ET,
KRHIEL TOHEFREOZPEH S LS,

FEIL 6 HUS COHBEOEM TITON ., MAFZFEROECE L L5 cfTbh, BER
W D%E LRI L 5, No. 0 OB ARNE, B0 EIOHREE T, BARDHEIE &
CREREHAOBE L AR TSR TR TwS, 7 No. ViZEARTE & EEZROHIEMD 72
$, ZOBEERDSPED LW ERGH D BIICED IHSTH 5,
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52ThH5.
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RELTRIZRDEZATH S,

No. 1 3 ART & BERICR b ERWHEREEIZ 2 5 T 2 OWREEFNSHEIM L T  fEf 275
LTWw3, ZofidkfloR (EHAD T, BEERACIKEEROMEL CHESE S 2uv e
Ronks, FRCRT2ERICE->T, ZORRICOWTRIEMTE 2w, 2FPHREL
T3, No. I'OHEBEEHOMED—IHIZE > T3 ENDH 5, BMANZRTOENZIEEAER
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TW30hd L\, No. ') 5 ALIKEE & OHBLEE IR S NEWT, NT Y FRKE
R BMEAMBDH S, ThHRHMICHEE Roh, ErThfiish2BHnbE, HRE
IEFICHETT D AR R R LT,

No. 2 bKHIETH 20, #EEIETLI 2L %2, T HOBAICO T IR E g
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X9 B FE R D T AT,

B 6 IZHERE DI TH 2 THB L 72 & 512, *EOFEMS No. 323k L Ticdh b
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FEDSARERID EFi D & FHADT > &0 LI AREICB S o7, L LEALIEIOZ
WL TR TRy, ZHRBEERDFIBRAOKETH 2 5.
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Summary

1) In order to improve an abnormal riverbed condition where silts were deposited to
make the riverbed hard, an artificial experiment by throwing gravels into the river has
been performed since fiscal year 1995. This is the third report and concerns the result
of the fiscal year 1997.

2) The experimental spots were transferred from the previous spots and an additional
spot was set at the lower stream.

The former is Fujisawa-cho, Toyota city, the spot just opposite to the spot used up to
the previous year, while the latter is Fusou-cho, Toyota city.

3) The amount of thrown gravels was increased, and 1500 m® X 2 times=23000 m? at each
site, a total of 6000 m® was thrown into the river. These gravels were all supplied from
the upper reaches of the main stream and the tributary streams, of the Yahagigawa
River.

4) The examination was conducted about the two subjects : the dispersion of the
thrown gravels (gravel’s pile) and the particle size distribution of the piling gravel.
The behavior of the throwing gravels in the river flowing was confirmed by these
results. Whether or not the riverbed condition was improved was checked by an

analysis of the subjects of attached algae, biomass of benthos, life activity, number of
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species, the transition of the dominant structure, etc., and by the effects of throwing
gravel were judged the analysis indirectly. This method is the same as the previous
one.

5) There was a large amount of water flow in Fujisawa-cho in 1997, and gravels were
relatively swiftly transported, leading to a tendency that the gravel’s pile and the
particle size distribution of the piling gravel were stabilized untill the season of the low
water. The amount of thrown gravels seemed considerably large, but its effect didn’t
last for one year.

6) It is suggested that in Fujisawa-cho there were a site that made depositing easy and
a site that made it difficult on the riverbed, which were relatively near the spot of
throwing gravels. Even the site readily deposited is just the one for temporary
retention ; it decreases gradually afterwards, as it were, a kind of a supply source of
gravels in the river.

7) The examination conducted in Fujisawa-cho showed a variety of the weir effects :
the flow became slow with the weir made of thrown gravel at the spot 20 m up the spot
of throwing gravels, resulting in an increase of the natural gravel’s pile ; the pushing
of the tributary on the opposite side of the river (traversing flow) caused a weir ; the
particle size distribution of the piling gravel as well as the gravel’s pile were changed.

8) In Fusou-cho, the gravels that were thrown into the river could not be followed by
the effect of the channel, so that we just examined the gravel’s pile deposited behind
the channel and the change in the particle size distribution of the piling gravel. The
gravel’s pile changed only in an early period and became stable about 80 days after
throwing gravels, and no obvious changes were found afterwards. The stability
becomes weaker as going down the river, showing a scatter within a certain range.

9) Small size gravels disappeared first, and it was difficult to grasp the fact except the
site behind the channel. Large size gravels were gradually transported to the lower
reaches of the stream till fall up to which its water level was low, and stayed there till
the next rise of the river began in Fusou-cho.

10) The gravels deposited behind the channel were left stable with its amount
maintained at a certain level afterwards. The gravels were stable in the gravel’s pile
but this was because the channel controlled them, the particle size distribution of the
piling gravels were considerably changed. It was after the rise of the river that the
influence of throwing gravels disappeared in the particle size distribution of the piling
gravels in Fusou-cho.

11) Throwing gravels in Fujisawa-cho exerted an influence on the attached algae,
because their dry weight was decreased remarkably, and successively suppressed in
particular, at the lower reaches from the throwing spot. Those covering the surface
of the gravels could have considerably been removed. The ignition loss was large in

those obtained from the lower reaches down the throwing spot. The well-balanced
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reproduction of organic substances was recovered. The rate of pheophytin didn’t seem
to decrease after the first throwing gravels (an increase in activity), however, it was
improved in the lower reaches down the throwing spot after the second throwing
gravels.

12) Graveles have been thrown into the river at the spot in Fujisawa-cho including
Ohgawara area for three years. The number of the species of the attached algae was
increased at that area, which seemed a belated effect of deposition by throwings. It
seemed that diversity of attached algae have gradually been progressed, and species of
Diatomaceae was remarkably increased in particular.

13) In Fujisawa-cho, the periods often came, regardless of throwing gravels, when the
dominant species of attached algae were not found. The throwing gravels contributed
to a decrease in dominant species, while the adverse effect was not found. The species
that became dominant after throwing gravels were not always those as had been
dominant before throwing gravels.

14) The effect of throwing gravels in Fusou-cho, first of all, brought about a decrease in
dry weight, which was found in the examination of attached algae. However, only
single throwing of gravels didn’t exert enough effect on the river in this area ; the
considerable level was at last reached after the second throwing, for there was so much
attached algae that could not readily be removed. After the second throwing, the
amount of organic substances became stable similarly, showing such a value as close
to a normal value.

15) The effect of throwing gravels to the rate of pheophytin was obscure in Fusou-cho.
It would possibly be connected with a severe prosperity and decay of Cladophora
glomerata.

16) Not only in Fujisawa-cho but also in Fusou-cho if dominant species are not removed
by throwing gravels, Cyanophyceae attached algae may often survive. Even if the
dominant species before throwing gravels disappeared, an alternative species appears,
this was due to a mechanism that ecological blank is covered as a result of competition
among communities of attached algae. In case of Diatomaceae, there are species
resistant to throwing gravels, but they are limited in numbers.

17) The occeurrence of Cladophora glomerata was distinguished in Fusou-cho, but some
sites disappeared while others newly appeared by throwing gravels. The difference
between prosperity and decay seemed very large and depended on the sites. What
point we should concentrate on was not determined, and throwing gravels was eventu-
ally judged to be ineffective.

18) As for benthos, Hydropsychidae and Ephemerella rufa were dominant species in
Fujisawa-cho, and Orthocladiinae and Sefodes sp. joined them seasonally. The former
two species used to be dominant species, and accordingly the situation was basically

not changed. However, Stenopsyche japonica disappeared from a group of dominant
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species, and in the riverbed blank spaces for a large size species among the gravels
seemed to be filled up. Orthocladiinae was removed by throwing gravels, but Hydrop-
sychidae and Ephemerella rufa could not be removed.

19) The dominant structure of benthos in Fusou-cho was similar to that in Fujisawa-cho.
However it seems different in that Stenopsyche japonica was completely removed from
a group of dominant species, and that Ephemerelia rufa took the place of Hydropsy-
chidae and became the most dominant species, and that Setodes sp. was not dominant.
An out break of Orthocladiinae occurred there, but they were not cleared off by
throwing gravels. It is suggested that the flow was diversified by the channel and
hence decreased the impact given by gravels.

20) The results of the study as stated above were synthetically arranged, and we

discussed and proposed how to forward the research activities.
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