RAENIBFZE No.24 : 23 ~ 34, 2020

ANCH T2 LOFESAEMBEYDOBRREBE & ORRK
—XxENl, 2, FEINTOEFAE—

Relationship between presence of dam and Ash Free Dry Weight (AFDW) content of
epilithic materials in rivers: Case studies carried out in Yahagigawa, Toyogawa and

Uregawa Rivers in Mikawa region of Aichi Prefecture, Japan
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YEAKFHET 2 L3RR SIS RAEN O, 36 K OM#T 2 KR TH LOMNE)I LW, 2 205 5551 1
TSIV TR O A7 i+ ) D W s L SR BB O I A b & T~ 7o, AR O i o (P i = R U %)
13564 =441 gm % EJI1X22.6 =140 gm °, FE)INX33.0£233gm > Tholo. RIENOMHMEGEE (OF
PO AR YERS) 13228.0 £205gm %, EJINX 135 +84¢gm %, FHJIX163£102gm ‘P Tholz. RiIE
JN OB EOEIE CEEIME) 1553 %, BN 60 %, F8#) 11X 51 % Th o7z, Wl i & SRENH RO F/HIA I,
HWNCIRT L, AHNcm< e amz s Uiz, BEWREORIA L, RENTE, EEICESHIC EFT 5 6mA A
SILAN, B EFHE)INE, EENKE PR BHE AR TERno Tz, HEE R & IRBEE & OBRA
BRI 2 &, ZNEROME R, FIE)IT0.441, #)I17C0.568, M)l T 0.384 L 7podz. Zhud, HoKFAEI&
LOBENENTIE, X L0H5RENEFHINEAT, GRERICEDDHEMHOEIENE N EERE LT
L. ATEMENERREAMOGERE UCRIZSS, GMERE, TRb MBSO W EWIE, ERmn &
fiic&s. Lieio>T, SEOFERE, BAREZ 2OmMNEONEYIL, X206 2 KIENEFEINOZND

W, B EWAREEZ R LTV 5.

X—T—FRKEN, BN, T, F A, AEAAEY, e, R E

AREHEHW

RO AT 5 (epilithic materials) 1%, HIE-<AF
BRI, AR, A, [RAEEMA G AT
iR (bio-film) & DV NIJEIR (bio-mat) OHEEY) TH 5.
ORI, ik & (Dry Weight), 7REE & (Ash
Free Dry Weight), 7 2@ v 7 ¢ )V z & (Chlorophyll @),
BfRRF & (Particulate Carbon) % Crr 4, JEfEE
PEFR DM BFEREZL G2 L b, Zo8FEIE, W)
DRFEEDOIEIZ/RVED. 205 OH T, MER R,
STERIENE 2 |, BRI ELT, AmEaR
DIEL D720, BIETHLES AL TS (Filz
I& Peric et al., 2015). 51T, WMEHEE /v 7 (b g
& % M & & b 7= Al (Autotrophic Index : AT =
AFDW mg m~* =+ Chlorophylle mg m™) 1%, fHEH®
BEart2EL LCTHVYOLR TS (Yamada and
Nakamura, 2002 ; Steinman et al., 2006) .

MEWDL, JEABET L, ZONEIA DX D
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FARE (Nozaki, 1999), Z L CTHERMIZRBREEIZARD,
DRENEL T DICHRICHBELER D (FHIF,
1980). FEEAMZRMFTOAERTIE, EWIE, BoheH
ML DOBIA TR S NI OB E, 7avn 7 (Ve &
28 150 ~ 200 mg Chl. ¢ m > (23T 5 & (FHIR, 1980 ;
Nozaki, 1999), FE#E THEIOEIREE 1T, KD 1 %2720,
HAERLOMMERATICR Y HEE LT < RDEEZ BN
5. 2L, MR, 22 TRERRERT DR
(2, K K 2B  ELCH AL RIEE, T Sh
D, L L7an b UoKiiE & A0 RE S =)l T,
AR BD T D720, HEDOBUFREPHEM LT L,
S BOEANEEEZ SND. 22 TT7 T v all
Tt & o 7o NBRIR K ZATV, A B B R A HiliE 5
LRV FERSIN TS FRAIED, 2017).
ZHVETIZ, BOKFAEZ LADEHE ST & EE &
ALTWRWI & 2, EMOED, EoX9ICHE
RDHINE, BRI LRI RN - R0, 22
T, AWFZEIE, WOKFAE X A0FE S RE)INE,
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MICBEE LTDAKR TH LARRE S L TOHRWE), Z L
TENRRTH LARRE SNIZFE)NTHBN T, FRE
BAEEL LT, JUKHE Y LAOBRBEOFEEN, At
EMOBERIETRBE R LT,
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R

FRA O EBIMR & ERE L ORIIRIT, 1z,
HIBRIEHR T LR Uiz, RIEI & B (a2 5 T)
I, BRI 2 RET D250 1RNITH Y,
S ER AT SRS L KRE RS TS (K 1A).
B)INIHEH OBER Th D RAEERIZIH > TV D
(TTH - KA, 1960 ; JE, 1998 ; /MKIF2AS, 2010), HI|
AR & T I H AR O TE M B TR 0, H
BRI, RIENERUCEBERFOLHBTE 5. KIE
JINEFEINZIZE A3 0, BT & A i
D EWICIE S DT E S AU TR0,

RN OFHAERL, B HTTHREIT T, BEX LTHD
B A ARG 2 km, 8T K FIRBAT OB 0D
1.3 km FHCEE L (K 1B). #7420 5 i 2
DOFNIE, ARUICHEELE KE TR EZ FF OO AL
BN, B L0 BRI, BOKFEERE A R
RAEH DI D, TNEFZRVERES -, 5, G4,
Fi[ff & 5 DD & LNEEE LT D, EIOFEERE, 7%
WHTIH IR (FHPN) OWFENFRATICRE L (X
10). BIfEIL, LIS A LI E STV NS,

=

A
WA ANFER LI-BRICIE, ZIEROBE R E S, F

B OFAMIT, HOKFHEERE 2 FFOT S MEEE) D
5 km FHEOFIRTINE O FEEFE & AR TH D
(B 1D) . FHE & A A ORI, 3RO AL (5
WhARD) DAL TWD2Y, 2010 48 H 17 H OBLHI
T, AEHOEA 22 m THDLDIZx L, s/l
JIMEIX Ll m TH Y, WiFOFEDZIL 70 fFICbEL (B
Wy, RFEFR), KRB & L7,
BHEROBREICHTZ > TE, ABFZEOFL LD R
RN DR R OB 2 AL L, RS OB CE DI
TR TH Y, AR K-> TSN D Z &1
OB R 2RI U, SIS B
REICE > TR SN D 2, BRESERE 2 5KIE, %
FHIRIE & S ATHEORE RS i Uz, KIRIZRAEN]
(FLZMT) T4~24C (20024F 1 A ~ 12 A, I,
2014), BJI| (HAN) T4~ 22C (201041 A~ 12 H,
R A N TR FHFT web site), Tl (584 A Fik)
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TH5~23°C (2010 4F 1 A ~ 12 H, /K& I 1 web
site) 720, EEREAE L Z LOMNE)DOAKIRD, &
TENI, SRl & R TIRVWEANC o 7o, RERB LV
AV PRI RAEN T 0.4 ~ 1.0 mgN L', 0.01 ~ 0.08
mgP L' (1999 4 4 H ~ 2002 4£ 3 H, Shiragane and
Nozaki, 2005, 2000 ££ 9 H & K H KB OB 1ZER T W
%), HJII7T0.28 ~0.34 mgN L™, 0.008 ~ 0.017 mgP
L' (201044 A ~12 A, #&%%E& 5 LFEFEIT web
site), F5E JIl T 0.1 ~ 0.81 mgN L™", <0.003 ~ 0.03
mgP L' (20104E 1 H~ 12 H, K& JFERE web site)
ThY, NABZVHUEAFII D RAE) O SRR EE DS
BN & PN ARLOE WIS 5.
fHEWRAEE, FRIE LCA L RIOMEECTERL, K
PEJIITCIE 2004 42 5 A 7> 6 2007 4F 12 F 122> T 50 3],
I & ICIX 2009 4 3 H 205 2011 4R 4 A 12T C,
ZNEI 26 BIEM L. 2B, AFZETIE, RiADH
HEWBOMEE LI L TV D 2 20, RIEITHE
3SAEMD, Bl LTI TiX 2 AEH O FEH AL OfE %
ANTEY, MOVIRLASHDLZEND, FEEORES
BRI L, ZHENOWNOFHEZ RTZ LN TETND
& L7z,

FoiRE

FHEEROTRBUL, BRI (2014) OFNETIT-
7. FPREHTTOICIBAY, WREBEZEL, REY
RREZOAIEEHENIHV BT EREROAD
FHENLHE Y 72X, HDWIEEDOMAE D & LTl
L, mfEEHICLER - EZLE L. (EDIT4EE T
TUTHEREL, Ny b ETEEKEHWTHEWE L
NBEE L. B U A 7Y (Cladophora J&) <ot
v Ka (Ubthrix &) 72 & ORBESRREIENE L LT
WASEEE, IORREBEAMAIY, 0k, Kol
(5 E 7 7 CHRIER -T2, Ny b RICHifE St
FWE, 2LOFOXRI BE—h—I2B L, KEZilkk
L7ztg, £oO—f% 100 mL R VI AZUKS L2 6
FblwoT-.

WFIEREE L LT, ARG, WOOKE, Hibo
12 KEOFEIR A PE LTz, wiEiE, a7 Ao
# (= x=H#HF, CR-7) THIELT.

FEMTEYOERES & REFBEDRE

G EY O E & & REE A, Steinman et
al., (2006), a4 - Bpl (2014) O FIETE=E L.
100 mL AR VRIS ERIR L7205 1E, & 60 Lo
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E1C &)l

B 1D =)l

1 A O E &R, 1A AN ERIGR (Bif%(E Google Earth X v HifS), 1B RAENI (2005 4
5712 H), 1CEJIl (200946 A 1 H), 1D 5#)Il (200946 A 1 H).
Fig. 1 Location and landscape of study sites. 1A Map of location (Photos cited from Google Earth), 1B The
Yahagigawa River in May 12, 2005, 1C the Toyogawa River in June 1, 2009 and 1D the Uregawa
River in June 1, 2009.
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=1 AR HERAO .
Table 1 Geographic information of study sites.
River Site Location Reach Elevation Latitude Longitude
m
Yahagigawa Fuso Toyota City Middle 35 N35°06.37 E137°11.34
Toyogawa Kiyosaki Shitara Town Upper 260 N35°03.59 E137°33.06
Uregawa Kawai Shinshiro City Upper 150 N35°00.10 E137°39.59

&2 Ao D aAWIE, AR,

ARTE, b, 1/2 yitdds KO o FE.

Table 2 Period of survey, numbers of surveys, water depth, river width, 1/2 flow velocity and stone area at each survey

site.
River Period of Survey Numbers of Depth Width Flow Speed Size of Stones
Survey cm m cms | Mean=+SD cm”
Yahagigawa  May, 2004-December, 2007 50 60-120 30 35 40-110 505+180(n=150)
Toyogawa March, 2009-April, 2011 26 60—100 14 -16 20— 80 373+£127(n="18)
Uregawa March, 2009-April, 2011 26 20— 80 1.2-21 40— 80 365+ 118(n="18)

EZHTLTBWEERLAT mm H 7 A A5 K
(ADVANTEC, GF-75) I :ﬁ%bk.%ﬁi,mc
WCERE LT saids (SANYO, MIR-153) (2 A4, HiE
M—EIRDETHBESEL. BERTIETAT A&
D, GX-200) THMIE L7=. &M% HHE LIz AR R
\RENS, AREAGROEBEEELYZE LI X, EHOK
MERAREH UL, RRE&RLNELZE, AR
550°CIZR% & L7 E%F (SHIROTA, Super 3008) T
SWEMIER L, 110°CCmAItL, & KFFCIK 5y 7 %
E LTz, HpEEN GRS ERA 2L, mENRE%
B L7,

HREER

A IRAE ML OTRAEWIN, JERE, WODKE, IE,
1/2 KR D Wi Fs KO A9 % BRER L 72 43 1 O T F U
F21TFE LD, WIOBRE, RAENE)N & 558
IZHARTREL, AOHEHEOABEICKES WIS > 72
(Student’s t-test, p < 0.01). EJi| & 5258 111%, 1XIFIA

Uﬁﬁ?ﬁ@ﬁ%t%ﬁﬁ@%m%%n@@okﬁ,$
W, 2010 4E 9 AB KO0 AiziBAE 20, JIEH

1 ~4miZF THi/hLT-.

&Y O BAIEE & 7=V O E R LRI E O/
1, SCRICEE LR 1 ~3I12F &, FHLITK
2WTR LT, RIENOWERE R CEMEEERE) 1%
8.7 & 3.4 (2004 4£ 10 H 15 H) ~ 132.5 = 51.0 (2005 4
5H20H) gm *OIECTHB L, EMMZELC TOF
YIMEIE, 564 £441gm > Thotz. BBIE, 89 =
4.3(2009 £ 7 A 14 H) ~51.0 £ 9.0(20104£ 1 A 21 H),
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H)22.6 & 14.0 g m %, FE)INE, 7.3 £ 3.2 (2009 4F 4
H9H) ~87.9+234 (201042 H 10 H), F#33.0
+233gm  Thol. RIENOMENNE CFHE i
R #2) 1%, 3.8 £2.1 (2004410 4 15 H) ~66.4 +
29.1 (200545 A 20 H) gm ™ ° OIETHER L, FHAH
MAELTOLEHEIE, 28.0+205gm ~Thoi-.
1%, 3.5 + 2.3 (20104E 7 A 22 H) ~ 31.4 + 3.3 (2010
£1H21H), P 135 +84gm 5, TN, 2.3+
0.7 (2009 4£ 4 4 9 H) ~32.8 = 10.1 (2010 42 1 A 21 H),
5163 £ 102 gm P Thotz. REEOEISE, &K
YEJIIC 28 (2004 4F 12 A 17 A) ~83 (200747 A 6 H)
% DIECHERL L, #5653 % CTh-o7z. &%, 35 (2010
FETH2H) ~81 (201143 A 17 H) %, F60 %,
FH11E, 29 (2010 457 A 22 H) ~ 75 (200949 H 7 H)
%, )51 % THoT.

HARE A b A E O FEHLIE, ERICIKTL,
Wiom< 22 EmzR Lz (K24, B). #IftEHD
BIFEE, KL 2MEHEELC L > TRESHT S
(Uehlinger, 1991 ; Biggs, 1996 ; Biggs, 2000). H A& T
IFROZWEMICE L 72D Z WL Do) TR
ShTEBBY R, 1984 5 ZHIEA, 1989 ;5 I - K,
2000 ; BFIE, 2005 ; BRI, 2013), ZALIE A LA L
BRI BB LW D, TP L, R
DSOS T, BN iR & & R ER R S 5
I BEmMA R S5 5 (Aizaki, 1978 ; Biggs and Close,
1989 ; #&JIl, 1993). Zh iﬁ%% S AD WRAY RN
FEEDO RN EKIR & B EREEEIC Lo Ta ke
» (Aizaki, 1979), HKIZX Z)@%T?Eg)‘{nﬁ%i D LRk
Rlokamnensg LR b7 Ths. mEEEOE
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AL, REINTIE, EHICESCHIC LA T 2EmA RS
non, B guE)Ng, A KE < Pl EHA
iR TE o7 (K 20).

#31%, HAROWNO P CHIEDOERN L NZEE D
O E RO RZ LI L2 DTHD. LB,
FFICHIKR S DD/NATN A & (BEZEEH) 2SiE Sh,
FEAAE 30 km MR T, FARLBIKDIEAIZ L - T,
VAR RE R AN 1 mg L' U T2 5 4 ~6 mg L'
WA ERT2BEN RO (Bik, 2005), AMEEIO
WEERELZTTWDIITHSD. RIE)IOGEER
CORBE R L, )P RE (Aizaki, 1978 ; &),
1993), EJIl L IE, INTNZ L5235 6 km Rt
ZEE) EFEES (RN, 1984), T L CH ANHEBE SN T
W WIS O B (2 B IE 2y, 1989 ; U - AR,
2000) OfEELFERECH-T-. 2FV, X LAFEDOHE
Wb BF, BIRETIE, ER OB RIS L
B EEZEZLND. PHHROMED LHtH & A TE <
7B RRIE, ZEE)TITRACRIRREOE S (Aizaki,
1978), KAEN T, KEARWKRBREEHI U 4 74
(Cladophora glomerata) D% Toh 2 (T, 2004).
RERREET, BEENO B Call O BER AR O Z N
LHART/HEL, RERBGFEAZHFECTCXDLED
(Nozaki, 1999 ; BFily, 2013), ZHNNFHEY O IERE
BB EOBIMI KM S TS ERATE 5. 2
DRARIRBEOESEITIE, WV CIXREE O SR A
(Nozaki, 2004 ; [lI==, 2019), i)l CIEHEHEICIMNZ T
BOKFRET & L OFRE I X D ERHBELOWD 3 Bih & L
TEF L TWwb (Biggs, 1996 ; HAL « 4%, 2004).
L7=M o T, BKFAM & L0358 S 7)1 o Hriii ©

I, RBEOARMNELS THRADRRENERL L, 7l
R L SREGEEN N L TV B ATRENE DS B 5

B 3 1%, WL REEE L OBRTHD. KRAE
HIZB T 2R ZERERT 5 &, TRZNOME D,
RAENIT 0.441, BJ117T 0.568, 531 T 0.384 & 72~ 7.
ZAE, FAOENENTIE, #2055 RE)IE T
JINZHART, RIS SO DAY ORGNENZ &
AL TS, RERE (O E) 1ZRE)IT0.898,
17T 0.906, FEH)IT0.795 &0, HEDEWIEIC
WE ORI Z L B3O D. (EWE RS EY
DB E LTRSS, AEMEE, T7hbbiREgkE
DEWAEDIL, BRAmWEFHTE5. LER-T,
LEOFERIE, X LAOmMNENOFNEWL, 205D
RAEN EFHINDOENHITHA, R E N2 & &R
LTWDAMREMED & 5. RAENIOFA AL, B &5
BN OFHE AN H A~ AN EEE) D528 K & v #i 21T,
JE PR 0D 5 1l R0 1 S5 0D ) 1l 3o Rl R0 Bl TR B L TR %
B OTMANZL L, ENPMEEDHOFED G REOIKT
MW AREENEZ X DD, L Lans, BIIKE
TIE, # AL A AR BN TIT I Ch 5 )|
D EYN T LOBNENNOFEFEM LY, AHHOEH
EAMEL, UL, X ARHHINTIE, BAROHAKN
HIHE X5 72 OISR O BRI > < ELBEEE DMK T, 155
W OBAF RSB L, MRS SRR W D RE
(Aizaki, 1985) & 2 WIIKRALRIREED SLIRMERE (PR,
2011) 1T & o TN s O PG AD % o SR 3 fl 5E S
SRERE MK T 5 (R, 1980) & W S {LHRARE %
Lbid.

3 LB & ARWIE TS D AT A A 25 W) O B f T R L R R
Table 3 Dry weight and AFDW of epilithic materials obtained in the Tamagawa River and this study.

Ash Free Dry

River Site Reach Period of Survey Dry Weight . Reference
Weight
gm’ gm’
Tamagawa
Main channel Unazawa Upper May, 1981-May, 1982 1 =50 Morikawa (1984)
Main channel Koremasa Upper Middle February, 1985-January, 1987 22 —400 7 —106 Morikawa (1993)
Main channel Maruko Lower Middle January, 1973-May, 1974 15 —234 Aizaki (1978)
Tributary Kogesawa Headwater July, 1984-December, 1985 0.7- 175 Yasuda et al. (1989)
Hori and Morik
Tributary Akigawa Upper October, 1997-December, 1998 1.5— 48.5 0.9- 30.5 on aIEZOOO(;n awa
Yahagigawa
Main channel Fuso Middle May, 2004-December, 2007 8.7-132.5 3.8- 66.4 This Study
Toyogawa
Main channel Kiyosaki Upper March, 2009-April, 2011 8.9- 51.0 3.5- 314 This Study
Uregawa
Main channel Kawai Upper March, 2009-April, 2011 7.3- 87.9 2.3- 32.8 This Study
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Fig. 3 Relationship between dry weight and AFDW of epilithic materials in the middle part of the
Yahagigawa ( @ ), upper part of the Toyogawa ( O ) and the Uregawa ( X ).
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7 LET. ABFEO L0 F EDIiE, Fifseduishae:
(FAEWFSE C, 18K02944, HFZEMERE « BFREERRR) @
KEEZITT-.

Summary

Seasonal changes in dry weight and Ash Free Dry
Weight (AFDW) of epilithic materials at river bed
were investigated in the middle part of the
Yahagigawa River where dams were installed, the
upstream part of the Toyogawa River without the
dam, and the upstream part of the Urengawa River
where the dam was located. The dry weight (mean +
SD) of the Yahagigawa was 56.4 =+ 44.1 g m °, the
+ 14.0 g m ™, and the Uregawa
was 33.0 + 23.3 gm °. The AFDW (mean =+ SD) of

Toyogawa was 22.6

the Yahagigawa was 28.0 = 20.5 g m °, the Toyogawa
13.5 + 8.4 gm ° and the Uregawa 16.3 = 102 gm °.
The ratio of AFDW (mean) in the Yahagigawa was
53%, the Toyogawa 60%, and the Uregawa 51%.
Seasonal changes in dry weight and AFDW tended to
decrease in summer and increase in winter. The ratio
of AFDM tends to increase gradually in the summer

in the Yahagigawa, but the Toyogawa and Uregawa

30

rivers have large fluctuations and no clear seasonal
changes have been confirmed. When the relationship
between dry weight and AFDW was linearly
approximated, the slopes were 0.441 for Yahagigawa,
0.568 for Toyogawa, and 0.384 for Uregawa. This
suggests that the ratio of organic matter in dry weight
is higher in Toyogawa without dam than in the
Yahagigawa and Uregawa with dams. When the
epilithic materials were viewed as a heterotrophic
resource, the epilithic materials with high organic
content can be evaluated as high quality. Therefore,
the result of this study shows that the epilithic
materials of the Toyogawa without dams may be of
higher quality than those of the Yahagigawa and
Uregawa. Key words: Yahagigawa River, Toyogawa
River, Uregawa River, dam, epilithic materials, dry

weight, Ash Free Dry Weight (AFDW)

Key words: Yahagigawa River, Toyogawa River,
Uregawa River, dam, epilithic material,

dry weight, ash free dry weight
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Appendix 1 Dry weight and AFDW of epilithic materials in the middle part of the Yahagigawa River.

Date Dry Weight SD Ash Free Dry Weight SD Ash Free Dry Weight SD

gm’ gm’ %

28 May 2004 18.9 3.0 10.5 1.7 55.3 1.0
24 Jun. 51.5 4.9 23.6 3.6 45.9 6.1
16 Jul. 23.4 11.4 12.7 4.8 56.4 8.0
20 Aug. 10.2 2.8 6.4 2.1 62.5 8.0
24 Sep. 31.8 13.7 16.7 7.0 52.6 1.4
150ct. 8.7 3.4 3.8 2.1 41.4 6.7
26 Nov. 36.1 16.6 13.3 7.1 35.4 5.2
17 Dec. 70.4 25.4 20.2 9.7 27.9 3.1
25 Jan. 2005 74.7 15.1 28.2 4.7 38.0 3.1
18 Feb. 82.0 24.1 35.4 9.7 43.4 2.3
7 Mar. 71.9 38.3 35.2 19.0 48.4 2.7
15 Apr. 59.7 40.9 30.5 20.1 52.0 2.6
12 May 120.3 91.6 41.7 15.5 41.2 12.9
20 May 132.5 51.0 66.4 29.1 49.1 4.0
3 Jun. 73.4 51.7 39.1 31.3 51.2 5.0
29 Jul. 15.8 5.2 8.6 3.2 54.1 3.3
19 Aug. 24.7 6.5 13.1 2.9 53.3 3.4
30 Sep. 24.5 4.1 13.0 2.9 52.5 3.4
21 Oct. 40.1 15.2 20.9 6.8 53.1 4.0
11 Now. 68.4 7.4 28.8 4.7 42.0 2.6
20 Dec. 124.6 16.9 50.7 9.4 40.5 2.1
20 Jan. 2006 114.9 75.9 53.8 40.1 45.1 3.9
15 Feb. 94.4 60.6 46.8 35.8 47.5 6.9
15 Mar. 98.3 21.5 46.2 6.1 47.7 5.7
7 Apr. 64.8 11.9 28.5 6.1 44.1 5.6
28 Apr. 68.1 18.5 35.6 8.6 52.9 4.9
26 May 15.4 1.1 7.3 1.5 47.3 6.9
2 Jun. 18.3 3.8 9.9 0.9 55.2 7.6
10 Jun. 23.9 7.7 12.1 2.3 51.9 7.1
6 Jul. 23.1 3.5 16.4 3.6 70.6 5.9
14 Jul. 33.7 3.8 21.4 3.7 63.1 4.1
1 Aug. 9.6 2.7 5.3 1.3 55.5 2.5
25 Aug. 22.1 8.9 15.0 4.9 69.7 11.5
26 Sep. 25.6 15.7 17.4 11.1 66.9 4.0
13 Oct. 41.6 11.1 26.4 11.7 61.9 11.4
16 Nov. 91.6 28.3 50.8 16.0 55.8 6.6
18 Dec. 88.2 24.8 44.4 4.8 52.1 9.1
29 Jan. 2007 130.9 17.7 57.9 4.2 44.5 3.2
20 Feb. 99.6 15.9 42.3 6.2 42.5 0.6
23 Mar. 100.1 67.6 48.4 32.0 49.7 3.7
13 Apr. 42.9 13.5 19.5 4.8 46.1 3.3
11 May 39.3 24.4 26.3 16.5 66.0 6.1
1 Jun. 29.6 12.0 20.0 6.0 69.8 9.2
13 Jun. 94.6 33.4 54.8 18.1 58.4 1.9
6 Jul. 11.7 3.8 9.6 3.0 82.7 5.1
6 Aug. 20.7 4.1 13.9 4.0 66.3 6.3
21 Sep. 11.6 4.5 8.7 3.1 76.6 9.5
19 Oct. 108.6 40.2 60.8 21.5 56.3 2.7
9 Now. 47.3 11.3 29.6 8.7 61.9 5.9
14 Dec. 87.3 27.3 52.7 17.5 60.2 3.6
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Appendix 2 Dry weight and AFDW of epilithic materials in the upper part of the Toyogawa River.

Date Dry Weight SD Ash Free Dry Weight SD Ash Free Dry Weight SD
gm’ gm ’ %

18 Mar. 2009 20.1 11.3 no data no data
9 Apr. 41.2 3.1 20.0 5.9 48.1 11.2
21 May 11.1 3.7 8.0 1.4 74.5 11.9
1 Jun. 9.8 3.6 6.1 2.3 62.8 8.5
14 Jul. 8.9 4.3 5.4 3.8 56.5 12.0
4 Aug. 12.9 5.5 7.9 3.5 60.8 7.1
7 Sep. 10.7 3.0 6.1 1.3 57.6 5.3
23 Oct. 20.9 9.4 13.6 6.2 65.5 7.0
20 Now. 12.2 0.9 8.3 1.8 67.6 10.1
18 Dec. 37.2 7.1 26.6 4.7 71.9 4.4
21 Jan. 2010 51.0 9.0 31.4 3.3 62.2 5.7
10 Feb. 41.2 13.4 25.4 8.4 61.7 0.6
19 Mar. 21.2 15.2 9.2 5.3 45.8 9.7
15 Apr. 25.2 16.3 16.3 8.1 68.7 14.7
15 May 10.8 2.4 6.7 1.6 54.8 no data
4 Jun. 20.4 7.1 13.0 4.9 63.8 5.1
22 Jul. 9.6 4.0 3.5 2.3 35.0 9.1
6 Aug. 9.2 1.7 6.2 2.3 66.2 14.4
30 Sep. 15.1 4.0 8.2 3.0 53.4 7.2
21 Oct. 29.8 4.5 16.2 2.3 54.7 8.6
11 Now. 20.0 3.8 11.2 0.6 56.8 7.9
25 Dec. 37.3 10.0 20.8 6.9 55.2 4.2
27 Jan.2011 35.5 8.8 17.4 3.1 19.6 4.5
14 Feb. 32.9 20.6 21.8 12.5 67.9 6.3
17 Mar. 14.7 7.5 11.0 2.9 80.9 18.7
7 Apr. 27.9 2.6 14.2 0.9 51.1 2.4
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Appendix 3 Dry weight and AFDW of epilithic materials in the upper part of the Uregawa River.

Date Dry Weight SD Ash Free Dry Weight SD Ash Free Dry Weight SD
gm gm ’ %

18 Mar. 2009 25.6 4.8 no data no data
9 Apr. 7.3 3.2 2.3 0.7 34.0 7.8
21 May 18.5 4.0 10.4 3.6 55.8 13.6
1 Jun. 18.5 4.5 11.4 3.4 61.4 8.4
14 Jul. 28.5 2.8 18.8 4.9 65.3 11.4
4 Aug. 15.5 2.2 11.7 3.7 74.0 16.4
7 Sep. 24.3 18.3 18.4 14.1 75.3 1.3
23 Oct. 33.3 11.7 20.4 7.2 61.5 9.1
20 Now. 39.6 14.3 15.8 6.5 39.3 5.8
18 Dec. 68.3 17.1 31.3 6.3 46.6 6.3
21 Jan. 2010 85.6 19.2 32.8 10.1 38.2 5.4
10 Feb. 87.9 23.4 30.1 5.0 35.0 4.7
19 Mar. 39.2 8.8 18.3 3.3 47.1 6.7
15 Apr. 16.9 3.9 11.1 1.2 67.0 10.6
15 May 35.1 18.0 27.5 15.6 75.3 14.4
4 Jun. 22.1 10.4 11.6 3.6 56.4 13.7
22 Jul. 11.2 4.0 3.4 1.9 28.7 6.0
6 Aug. 12.1 2.5 4.1 1.0 34.6 9.0
30 Sep. 15.2 1.2 5.0 0.9 32.8 5.3
21 Oct. 15.1 8.6 7.8 3.7 57.1 16.3
11 Now. 17.5 5.4 7.7 2.8 43.7 3.1
25 Dec. 41.2 2.0 19.2 1.0 46.7 3.7
27 Jan.2011 53.2 1.3 25.0 2.3 47.0 0.6
14 Feb. 48.2 20.5 23.9 8.3 51.2 6.1
17 Mar. 33.3 14.1 18.1 6.8 56.0 16.8
7 Apr. 44.7 11.9 21.2 4.7 47.9 4.6
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