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2K
1. &

) AERERITI A 5 O R BlOM R E R THY | T HEERBLOZEDLE( L)
DIRVEEZZ T DT ENHBIVTND, R, ANFHEENTE R L7 A RER OB ILL
XU A RER E DB ICH I EL | ZORER ., M EM DD HDWITHERAETFHR T 5,
S 3 0L WIIAERRROREEZIE T2 L3 ORI S IROBRBDIRIEZ 35 ECfF
N FEEEIRVZ DT LD WHFRITEDOAEREROBARIZE B B MIT o,

IR B 2005 AR IZ BT DR R A RER SRR S AUt L B SR8 PE ~ B kST,
B G HE I PR ER 00 S BRI VI — PR AR RE SR O B L e & DR EAE S BREE e 28 L
W A2 BE R DA SAENED ENES Th o7, ZD LI EI TR B/ L B R O F B/ Y,
BREO— DL THIR Y FOTIEAN B | ML RRA TR FIR O 1 A= HE R O FRARITFIR D4
HERDERIZKELET 21T Th D,

R OWERERICB WO THHRE— R OB SO EERE )L 7 BHEETH
Do VYIRIAVFIBOA T ama=i3, HIRH S CHE— F IR HIH I B3 2K THD,
AFEILRHE T D L2 BT 52805, HEEBHRA BT AERER O L A7 &
T STERY, MR LSRR T HHRKRMEE Z LD, Bl 2L, AFEIZENR 5O
EREROBEMMICI N T ~7/ar SO BRI D FHEREEG R L TnD, Fiz,
Frava~vOEINREE I EIKICIESN D78 A B mE Z R MENEWT 7L IR Th
HEHERIS AV, AFEOAREZ PR HZLITHIRDERIER 2B 25 L CHELRMAAZLTH
L35,

LU 36, Avana~ DA RREE, EE, BLOZENLIZETMBEIZ OV TOE#H
EWT R THY . + I ZBRES I TV D LT E 2R WIRILIC S D,

ZZCAMZE T RO r B L T v ana~ REMCAE R T 2HKE DM
IZBWT, AOFEMZR BRI (5 2 #), KRIZ, Avana~OEEEENONENL B
PREEMEEDRRE MR T 5282 BRIEL | ARFED ML RIREEEHT R 35 8P E A~ 7
(5 3 &), 61T, EARTEN ONEN. BITREREIRRE L O BIR A fMFI 272D IR FHY ., A
EFHY, AP PRI DO SRR B L EARFENNANL L D BARZ T~ (5 4 &), ik
12, FATEETOREDSBMELBEIARBENNEN O RRNLBRRIZ OV TREBIICHE 2L, FIR
SO FBIRIRBL RN DO BREAR DU OV TR L2 (55 5 =),

2. AR BIZTEEOFEHENL

Frana~vAKROREEZMAT-OI, HEREENOFINZBWTHEMTAERTHA v ana~
[ZOWT, BMEEFLELT-ARROFH AL A SN, AR O ILMEA RN R A 552
LR RS EE BRI O FHE L,

6 AH» 5 10 H ORNCE A 18], FER BT E T 2R BN R L&) EEFE) o E
PRI - KN T L > TH = 7 V2 LT, BB N B OB,
EEAELT 18 H 43 BLdH b 25 FEENE E Al RE Ch o7z, BMEIEEF)IHAL T 6,7 HiX



Ephemeroptera %)) ., Trichoptera i H1, 8 A, 9 HixF(ZfeA R | 10 H 13 Plecoptera i H
Diptera $h i Chho7z, ZDOZEMBRIBDOAT T (7 A~ R) LRIERICA Y ana~ X8R 7k
EEZATOT ., ZFHIPREEOFEIREBIC Lo THE X R fEEZ A 2 TWbHEBbhl, £72, %
p 1NN TIE, 8 H R4 B L TELENED I LD DEIG 0 @ T2 ZEmb, [FI
JINITREAR S B> T b EHERI S 7, FREINZIBW T, 8 A @ Diamesinae (v~ =2V %
iR Sh B DOEIE @ Te e, Fbt) 1N ENDFESC TR R D AEFIT
WLBRETHALEZ LN, SBIT, i ana< |3 F ORI E 6, EITEAE
MZEFBREIL TWDEB X HIVTET), HAESMZ B CHAR RO HDLEE N EN-T22
END, FR Y B TIXHE R )INCA R T2V 7R AN RO A THH DOV AT A
AE\ B A L EINDZ e e A B 2 LB L T\ s oL b,

3. HOTRM:

A B CA v ana~n HNEY OB LSE DA T 518 UEIME O AT e
TR L 7o BRI TR OB A OB E LRIV T D ICHERIZ EE F Tz, Lo TRET
X, HNAEWEEEFIRCHE T JEABYZ E &AL BIRER O IOV T
ATz, Flo, KO RMEAFND L TIERRDEREE T ~ORPFEH OB G LB L2570
IR BN O 2 IOV TR 21TV RIS O 1 258 272,

2000 4 7 H 28 H, 2002 ££ 7 H 27 HIZHURHBHNO&L) I BEJINZBN T, $91280
Bz Avana~DBNEDE, it FTEIMEL Tt F v bas, B, 412246 1vh
ZLRFLNT, EEKESDRE L2 FV, EAZME L CRIA, P, MicT=R
F—MFEY— =Ry M VT 25 x 25 cm OFREEA 4L 2 [BIFTV N, FH2A KIS o0 B, S
D3 AR D DB 8 FE A SR T2 D& Tz, BIRFEETIT Ivlev (1955) | Jacobs
(1974) | Strauss (1979) , Chesson (1978) D43z vy, H AW, it P&, AW R
DAY FEREIT L LTz,

FranavOEBNEMNLEAMELTI11 B 32 Boob 11, i FEEL T 19 B 36
Boos 36 #, AT EL TS B 20 Blooob 22 FiAFE £ CRIE SV, #REEIZ oW
T, Ivlev, Jacobs, }% O* Strauss DI CILEREE F DEFAEM O P EA T D&, HOFEDER
O EVISDRIRFG I HCHI R E 2T B2 85, it P LB, R4 1S
MY, ZFEIFEOARIZL ST, A REY) ThHEE 2 b, Ivlev & T Jacobs DT
X, BBAE DN BRIE PCIIFTE LI B N AW I TE LR o T35 B L2 DM O34Tl
Fese st 7ol (-1 F£721% 1) Z7RL. Chesson O Tix 0 TH-o7=, —J7. Strauss K ¥
Chesson ORAEDFHLIZAE R, EAEL, EEIZB W THORBIMEA R LD &M D
J&£/E Ephemeroptera (2958 DfEE )1 DKL Tricoptera (ZX[ 9 HIEDETH -7z, K
ST, Avana~idii FEMICH L UIBRIEZRE T T4 MBAEZT>TOVDR, JEA
IR L CGEIRMEZ R T EZ 2 DL, RIE TIE, A anavNEHEbichE b0
HHAE AN Z BT WEE AW AABEEL QN2 e, M3 21 RUME DMK



W EETRILTZDN, §it FEMISRTL A R ORE R OB RO fE R 233 DT,

A EIOHFFETIE, BRI EO@E A% 58 L (A O B OBEETICEE D23, KD IEM:
Friana~OEEIRELZ DI, B EYOFEIZ L > T BB N B2 D720 . K0 4
L UL AT DONEELNEE 2 DT, 7k, ~ AR IR, BAER ONER BRI D E
NEINCZENECDEOAENHY RV AKX AEEBNC LR 52 e m B b=,

4. EEBENIEALLREINGE

O BRI BEAREEN CTIEAL BIR AT, BYEIGEVBRHHIENHDILTND,
Fo, A XLABREENONERL L DB HERBIR R HHZEHHBILTND, BT, AfE T
R EESOWNNCA BT A vana~vIiZb BIEISE O RH DL DTz, ZOZENHHE
(REENONENL AR FRIRREICE L 5.2 TWBEEZ DN, T2 TARETIE, A vana~<od
KEBRBARE T MR T1, B PRBLE O A (R A XOE OB REIREIC
B2 08B MH e AME LT,

2004 £ 5 H~10 HD4H 18l U7z W TCESRA B2 W THiIE, KL THRD
IR0 AT ET-85"C TIRAE LT, IEREF R KA IRIEDFEIE L U CHER | IF B IR
IEER R MR AR U COIBBEO A E MR | A B PR 7248 R L L IO

BEEHAER(NZVETAR, VIRE) Ll &, X2 "V EBa AU, YRR (RE,
FEE HEENEYEE BREOOIERE, B RWE, HEEER, BERRLER T
L7z B DETEEE L EBIZ DOV TIE O/3T7 7 40 @I LB AR U 2B L. ~~ b
XV, ATy 2 ERELHEL, SLFEAMEE T A LA R AFHIIL-, IREOE
BT IROBRIEST v ML, RO & BT S (1985) (255 STS 44k, 4L /30'8
OWEIZIL Lowry ¥ (Lowry et al. 1951) & /=,

SREFHIZR R AIRRE L U CL BTG EE L IF EEFEHUE 5 A DB X 7 H . IFERHIL 8 H
ZONT TENZE IR 2 1T L 9 H IZhem a2 R L7tk 10 A IO Lz, A ElRE
x5 H. 6 AIZIRVWMEZRL-%. 8 A, 9 HIZEWMEE/RL 10 A LTz, HE i
RELHIZ 5 A5 10 H ETHh2 I Uiz, ZNH0H) HIEHER R LOMIZA B2 1E OB
MARBHOLINT=DIXT A 8 A DAFHIRIESL. 5 A, 6 H OIFEIESK. 7 H OIGE EHERE T
P Chotn, BRI OB L DA ana~ O EIIREH OREIIT 9 A Chot-o b
MEZ BV, £z, I E B L O Ef AT S DO AL U T A A TR L T2 8D,
INHDOFEIT AL RS BIRL TWODIENE X BT, MR FREL LTI, 5
AT &M 14 S8 D FIAE b B MR R 13 6 H IS HRemifiEl, 8 H ITRARMEZ R L 72 BRI S L, itk
X EN LTI 6 HITHRARE, 9 ATl @iz~ BiEo Mk B E D2 LA
FERE 272 R B R BE D FRAE LI 181 2 R L2 Z e D IR 0SSR F IR AE D R R 2 /e
HEFZZ BV, Mk 1g HT-V DN ZVEZAR (LLF TG) . Y/IEE (PL) & A HiLEHIT 5 H
ST HETHRZ I L, 9 A ICREEZ/RL 10 A 228D Ui, JEGE ., LeiFEm,
W& AR IE TG, PLEAREOMICHBNI RO 272, IR AXE TG, PLEA LD
FHCH A BT RS Ned o7, WEEIZBIL C, BRI ED B IR Z T DIERESE)



IRRFRBE D IRIE LR 7= AL DM 2R LI=Z e D, JRE & A FH RO B EZ
HIENE Z BT, Mk 19 H720 D DNA ®IZKERZLIT Ao T, #2778 IDNA it
5 HMH8 HETHIANL, 9 A, 10 A &KW MEA ~RL7-, £7=. RNA/DNA i3 9 HAFRZ5 H

235 10 AT Lz, ZRHEDEE R XK ORI BEBILR TR B2 Te b,
FEF 7RI D R EZR0H L T E A DTG FE SN BRSO K EIRE LA REN O ESIE
PECEIRRL, BTN Ick> TEB T E 2 D,

B RFIRBOIIELINDE D LR A X DRI BN D DH DT>l T
DZEE NFEAE DIRENATERRE B AT A R L T2 8 h | IR B LA TR
BEZ\THZENHERIS T, B2 ERIX IR BMO R WEEE B LR EIREN R Th
HEB Z DN, A EIORERIIE A XEZNENOIEL OB 72 A o
Doty ZOZEMS EAAEARIZID SR O E O EEZ D T2 D I S IRBIN E N 35 T 0D it
TRLRDTEDRZZAON, BB TR NF—b %05, — HHMEERITHENZZ2L TN Z
B35 272 DB =RV — T2 e TARE AL, i R AITEEAL B R S BB (T
NFX =X D NI DB bbb, o, RETRX —EERNIZEZHDTITRL,
R L TWDZENE 2 bivTe, BETZ T DB R AEHNTITR R AR ER R B R &7
HZENRZ, FRZABIOFRER TR ZURTARERH/ D 6 AN D 9 AT IET I e
[P LTz, ZOZEDLHIENIZE 2 DT RN F— T EIREEN ONENLIZBIfR72 —ETHY,
ZUL EICEBRL =R X — 3R I DI TN DI ENE 2 b,

5. BWEBE
AMFFETIL, HIRIZBT oA v ana~ a4 ’LT?TJII%F%EJ?%?EY& )1 A= HE R
ERMAERERDOHBREIRD L SHICKHED IR ETIEDR S TR AEHIZR AEELL AL an

a~ORMICET A ERFNIFTEEITo7,

L i) &) A BT 0N OV Bl A v ana~ 1 FETHY, flctr7
~VAHFNRETHRRELE 2 LN, Lo T, AFRE KK CIE, thoH rRfadEs A4 an
avORIZHENAELDHZ LT AvanavAROBMEZRL TNWDLDOEE X BV,

AFEOBYETENEY O 5 6 H O Ephemeroptera nymph 2>5 10 H @ Diptera
larva ~3 7 b T DLW EENG | HORHIZ N T, BN ZEEELT
HOEFEEIL TODIERERIS AL, BIMEOFH A D Trichoptera larva (2 1E OZIME 73%)@\
M OKAER BIZIZEORIRMEEZ R TZENDST, ZOZEnbA vana~vDBM%IL, F
B3 B &, PEEN SV, Ephemeroptera nymph 2807k Az B A I CHEARL Eﬁ;ﬁ z
Tt T EN SO AR A RICEEL BT thoKE R R oA B EPPBICEVEL 2D
728 VA B BEOZE DB Chironomidae (AU B R} 2 FIEET 3520 ) KO A B
THIENDD ST, BIRVEDFERIL. 7 AV T AEEH L2 bAER R THS
Trichoptera larva |Z [EDIEIREZ R LT B 2 DI, Lol A 7a e &y MNOERIERL
ZEZHEA BIOFEFIZ LN DRINMEIT, AP HAL72 B3 Trichoptera larva %388 4R



T L QWS REL B 2 DD, 2012 KVFEMRA v ana~OREETE T 57

2 ARICB W TH IR A X FEIC LA s M B L bz, £z, RIFSECTIXET O
RMEZ R 7201, EEOBIRFEE DXL TREAZ Ivlev(1961) | Jacobs (1974) | Chesson
(1978) | Strauss (1979) ® 4 S>DOfaHZE Wz, ZRHDORITEN T EBH D, 7( AbBAE
195, Stk IHICAvana~vO RN, BEOZBRIRPEIZBI T84T TWO<TedIZiE, 2
NHORDOW B EATH T RERAEB R T HIEDNUETHLE b,

TEMATEPN DNENL &R FR R BBIZ B T D A X AR DI TIT o 7228 PESRIREHZBIL TIEIA]
FEOFERNESNT-, £, MLENE W ICEIL T, Ephemeroptera, Plecoptera, Trichoptera
D 3 B OBEERNMED T, ZDOZEE, 9 HDOWEILE NEWNHI177 v~ ADFEIRR I Z
BT U7 DIEABIE DO ZERMEDNMRNZ LD HERI ST, [EA BN O R A NS
JEA BN D SR DOFREZITI LN HLHE b,

TERE AR AR KRB O FEAR 0O I B LT E AR 2, AR AU FEEE O I RE D FIAE b RO R |
ARFRFRIREDON ZVETAR U IEE S AR D, BBteia 5 HbRA AL 7 A
78 AR EZ R LU=, 9 A lZH@mEa "L 10 A IZH O3 580 o7 @ A2 b i
7oy ZNHDMITHBENH LN T DIT DI o7, FrlrR AR ER R EIT 5 A2b 10

AT BAMEN 2R 3728 OO REIR B ORISR U TR A B 2 RS 3, &
IR mZE IR LT,

JERE R R B IRB DO FRIE L U TR EE | ST EEFR 2. IR R IR R b MRk 7245
PEEUTHBRED PIAE ERGHIfL & | AR B i U TR E & BB A R Rl DI A
BRMBEANHLNDZ LTI Te, B ERIZ IR BMOSWEEE BT ZENEZD
AUTZDY AW CIIAEER R OF i & 2L N ORI L O I B E AT R B 7225
7oo LML, BISEICKRBUERIXIZEA EDENEIR THHEE 2D, ZOZ L34 EIfFERL
THRENEIC= R X —DEFEL R TIRIE COHLZENER THLHEBZ 2 b, KNIC
% 2 DT RNF — | LEAREN ONANLIZBIFR2 —E THY . ZN UL FHFEL Iz =L F —1
REICHEHAL CNDIENE LN,

LLEDZEND, 2D vana~<3ic %<4 B35 Trichoptera Z4FTen3, FHIIZIST
TEOMOKAERRITHELVEEAER RO T 7 M~ AR 2 RO A DBV E TH
LZENDMoTe, ZUVODEAEMOUIG A A RERIREZ B 2 5L A & T & i ¢
Ephemeroptera >3t DI E AT A 4T Trichoptera 7324 Z 32 ) 1[N OME & O HEAE
2T TR 7 BRT VED A A HER Y AN HNICHE N3 2720 IS REARANFE 2 LA
EEFBO, A Tana~v D ERERETT ChD LitE THT7 b~ A0 LB THY | i
JNAERER ORI TN ES T R/ BN BLA CORENLEL DD, ZOBLREG R,
BHERM G HAT S TR B OW ) DF L ana~vD A BREIIRIF THHEEZ NS, L
LR DS, K 40% D FIR B DT NI N THESSEMBFEL, ZDHIHO 18 AT O E
PNZADNWTR ROFESALTODA, RIZIZELDRBEUE DG DTFAET HIEN E) BE
DUEENLEND, FTo, FrlTHF B R E XA O HIR B OWTIEZLOHE | HEK



DS ZAEWTL TOD, IBZRDTZDBORTRITITE, m ([THEVEED L ELRDIRENDOD
P AT HEBM ) DO AR BN T 5 LB ABNDUSMI TN A~DT 7T r—F DL S
MBI NI DEEB RSN TN D, A B SREENOITNTZ1 Tl | BEES D HFIR -
DI ~DELES L ELE 2 B,
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A RESRIT, T3 T /B RB 52072 528 (landscape) DR FE THY | BEET S

ERERB IO OB DRV E 52 1T HZ LDV NS TS (Hynes, 1975) , %12, M)l

(ZBERE L TRz S0l 2 T T o D N RITE N KOs BT T RERA I M 52,

B2 T R ROR A BT JKERAE, & DR B EER KB TG Y, A7 (20 IRk

D IR NN A2 Ko TIAERRIZE S 122163 % (Allan & Castillo, 2007;

Williamson %, 2008; Fausch >, 2010) , #2535 & . I /ERER DR BEEHIRE T HZL1F, =D

Ui R DOBREDIRIEZHER 95 L CHYEIRL 2L E 2 b, FICIDFIT AR B IO

LR DR 72 E DB G ) I AEREROFRARZIZIE H 3 AT S Tnd,

FAR 513 2005 4R (22 T o RS B RER SR S, ENT 3 FIH ELTHER AR

TEPE DRGNS S, ARSI, T OBROHEE PR o T 3E L., il — ek L e R

Bl O E 72 8 O EAE R ERE 2 2L MARER OGRS RTEL & LA S RO B

MNETEH-7- (IUCN, 2005), 5% iX. B2~ Ursus arctos °2~ 7271w Ketupa blakistoni, 4

2rU 3 Haliaeetus albicilla, 447 Haliaeetus pelagicus &\ > 7= & B2 B A B O A4 B

THY, ZOMOBHEMZ IS\ TE M G RL AL TTHANRAE T 5 OMEF DLW SRR

EWEHI A2 (Fig. 1-1,) o ZO X722 BT DR SR B RER AR T D E R &L T

IR DRI ®Y | k& A2 B RIR O A RESR O BRI IR D A RE R D BRARIZ K

E<HBRT DT THD, LoLRnb, RO A B REEREROBRIZIZ, IUCN Koif)l|

:m&’

ARE R LRI RESR OB BR ICOW T IB RSN T RN Z e RS Tz (L



Heft E, 2013),

Yo BT S O ARG R A BRE) 5 EE @Y THY, d<H i) IIERERIB X
ORI AR SR C s A= HE SR O BR 2 BRI -5 | CHEEHLII T& 7= (Kawaguchi & Nakano,
2001; Nakano & Murakami, 2001; Nakano ©, 1999) ., iz (X, H ARIZIHBWTALHHIL TS
< m#4 Oncorhynchus keta =275~ b~ 2 0. gorbuscha %5 0 L5 77 B JE D %< 133 1| T
L LT-4% , BEifE Y (sea run form) &L CHiE~ 0, ¥ CRlcR L7 ST 1N B U BGiEyE )
ZATH . WD B3R [E]EE O A g 5 A 255 (McPhail, 1961; Armstrong & Morrow, 1980) , =
DI B OY 7 BHEBIE, W CE A B ROV S5 G TR B A 5%
THHINAERER LT DT EICEERL TWVD (Uil - BiEF, 2013), Y- BHAJEO PIiE—
Az AT 1 NGB 3R] 11 78478 (river resident form) HAF7EL . B2 1E A A TIXH277~=* 0.
masou masou (Zxt 3 57~ A, HVF <X 0. masou ishikawae |2k} 9257 T ENZEIT HILD,
b EI—R NS (predator-prey interaction) D BEERZ# LTIl )| A= RER DA A%
Fo JLONAN AR RE R Lt A B R & BRI AL TvD INTF, 2013), L7223 T, D)1 AERE
REBFES 2 L THRET HMNNCAERT DT RO AR, FICRMNEZ BT 22813
HELRBEREFO,

Y RAT T IR ST N R R 8R0S0 IR ETR A R D 28 b TR Y
(Dunham &, 2008) . € D2 k7 A RE RS KL OVETE SRR PHO BRET S ME2 R R BISR 2 A

LCWBEEZBND, AT JBO—FiChbH A arz~ Salvelinus malma I8 K SELED JLER



5 AL £ CIA S0 9 22 B L O M E O I TH S (Photo 1-1) , AbifiFiE 1 3 ATE

DT DOEREZ2>TERY (FHD, 1976; Yamamoto &, 2014) | Kl HIK B0 R E LR

ED R ORONT- AN EIZAERL TV (Fig. 1-2), ALHEEDOA v ana~OAETE I

BIL Tl A ICER M S OISR 2 HEL 528 GE W, 1962; A3, 1967; #ij)ll,

1973; ARk 1245, 1984 ; Komiyama ©, 1982; Umatani >, 2008; Morita &, 2009) , = DIiZEAE

DA NF R CH0 (F |, 1991; T H, 2003) | A1) 1 FE B D A 7E s 2R SRR IASKR D 5y

Fil IR LA 72 E BIRFAETH D,

HIARNF ISR DA v anz<id /] AL £ TR L, MU ILFHIZAER TS

WK FITHN A B UL ZOAETE LIV TEITHINIZHE £5 2800 AR AT

ARESRO LI B2 - TRY | MR B E2NRER T OHRKETHS CNEIL, 2003), 1

AT AT T ALVEET ) A58 R O BBV THEREEIS R7ZL THDHEBE X DD,

B ZIE IR BIIEL v R T — 27y 7 (BREE4S, 1998) |2 L AHESE R |A ¥ (CE; Critically

Endangered. 73R DA (2SN H Y ~T7 7y 34 B L (Takenaka, 1998), 20

=7 rayOERETRIHESNTWD (FRAL, 1993), =7 7uy ORIREEHIAT5

WFZ2I T D70 s IR B OAFEMITA v ana< M ME 5T 5205 UNE L, 1982; /IVEY

[, 2003) . FR D ~7rau it ana<viZ ERICL TWAIENE 2 NS, FDT-

W, =7 v #ET 5 FERO D LU THOMRNOHIT O, AL ana<a g i)l

BREEEIREL COMRENRNLTETHD, A Tama~< L, IS > 7 A S M R R PE A

10



m<, TOMDEAFERET DL LS TELDOEDEFDHERSNDLEE AN T T

ZF& (umbrella species) T 5 FIRENED D (B - KR, 1996) , D7t | A Tama~ ik

REZATE DT LI, I ORREZATE T2 LN TE, SHITITFBIL ~L TOBRELDOFF

MR FREL B 2 HILD, L LARNRS, A vana~DERERE, £, BLOENLIZETS

BRI DWW T3 IS N TODEIEE R RIS H D,

Frana~v O BREIZE T HMBEB L OAEOREIZOWTIL, Br A B nob ik~

TR HRIESINTND, A vana~id, fERMEDT A~ A S, leucomaenis <> (f14§, 1988;

YEHE, 1998; 42 115, 2000) . B AFE THH=~ A 0. mykiss °7 77 +Z7h Salmo trutta |2

ZOERBIERSNTETWDHIE(FIL, 1997; ARG, 2003; [LIA- 5, 2005; 1114, 2009;

Sahashi & Morita, 2016) . ZRARDBAZFE 23 A TUVAE TR E NAFED £ B I AL

RV TIE A BB EMENZE (FHG, 1993; JE HL5, 1995) . HiERIERE(LIZ X5 /KIE

D EFIZEVHR YT OA T auav BN T AV AEZWOLZ LN TRINLHZE (AEE S,

1995; Nakano ©, 1996) 72 E DO AFEDLRE NS MLFLLXFLTUWA (FHHT, 1994 Fausch &, 2010)

ETo FRAR RO NZIE 633011 H 26 ) IN2H LR /2 8 O N THEE DSMFAEL (5

&, 1981) . ITEZFDHH0 18 fEHPTOREIEWIZ OV T B STV A0 (Nakamura &

Komiyama, 2009) . K7ZIZELDRBUEDHEE NFIET HZ LD EORE (HFEF D,

1995) . £ BB EEOIL T (B 55, 1996) . B mHIRE(LOMEITIC L AL REME D HELR (Fi)1] - 15

16, 1999) £ D N5 LV i T D (Nakamura & Komiyama, 2009) , ZALHD I ENBA
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FIIBREE L YR T —4 7 w7 (B4, 1999) CTHEMaRLIHFE (NT; Near Threatened) . :X&

OALRER L v N7 —2 77 (AkifiE, 2002) TldA 0 fE (R; Rare, NT L[RILT7) THRES

N, EBIZV YR T =27 7 Kb OB a2 3 BCR T DBREE L Y RUAMI BV THE

BAEE 11 FE (VU; vulnerable) IZBWTHIEESN TS (BREE4, 2015), Lol HARIZELTS

DA aua<w O GEIIBEHER O AR DIRBI CARN 73NDZ LI TAEL - DI Y

~ AT Salvelinus malma miyabei (2B 3 250#ANEEAETHY CRE 1A, 1943; PIH -

=, 1949; A4, 1967, AKf, 1976; Behnke, 1972; Yoshiyasu, 1973; ®iiJll, 1977a; #ii)ll,

1977b 728 RN 221307 Z LA v ana~DIFHRO FChHEFIZ %

BRI DA BEIZEN S TR E A,

Fana<|lEbAI NGO MEE S 2 DBV ERZ LI, ZOFBMFELE D4 )3

WG BT EIRAF| H TR Th AR A =T (fundamental niche) #4483 5ZL T

%, TDIA=yF OEITIT, FTAREOBMEEZWSITTDBENDD, Jellbik~7z

D3, HRAN R OF T —E O 2 FRERIPEOY B RIHE L Ty ana~ DA E

BLTWA (INEILL, 1982: /INE L, 2003) , 7 A< AEAFE NI A BTH5EE . TAYA

DIFIEIL > Th v ana~D BN A L ana~D L A BT A AT NEA YA

MT2RNENEIRDIENHBINTND (5%, 1988; #Ej#, 1998; % H 5, 2000), FITE H

BOWNEOF 7RI E > OKRMTICEN T 52TV FENIEEDVE T R g

BEITLDIZHRNTHLID A anavw T A ZAORINAN G WD AE U BRI A S an=
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VIIHNLNTI2 DT LB FREND, T DTZD AT IR B2 DI M ATEO R 8%

PEBR T2 ME DR HY | IRAS TR AR R TAE B2 TORMEDOH AN HET

bHEHZBND, LRI, ATEOMFLR VB9 8k 13D T 7L Bt A

(ZOT D BMEDFEHAICE > TIAWTH S, SHIT, REREPEHI R § 23 LT HONT

O W)IFRE RO RBHEEIZI T, H 77~ Oncorhynchus masou $h£6% R

T REBREICOWTOMEZESN T RN | BIEF RS A BHEONRVRILUCH D, 1]

INFERRBILOY B I~ A7 e 2y MNIZB W TEREI DO 72D EN T D5 T2 K-

THWRNEZY JEMEZERETHZENH B T 5 (Nakano, 1995a; Nakano &

Furukawa-Tanaka, 1994; Nakano ©, 1992) . JIEN BAAR D RNLAZITAE & 72 BEIRI N E 2 HAVHM,

(B A ZXDNERLBISR DAL D RERER ThHH LS TE72 (I, 1978; 448k, 1980;

Nakano, 1994; Nakano, 1995b; Nakano &, 1991) . L7>L ., EARAIZRNESL DS IE RSV T

RSN TEL T v A7 B2y MNONANL AL OV THRE & B2 8 DA PR 5 2%

WEEZ W TR 52813, A FTREICE 2 BTV &2 B FHIICRE SN D~ &

TH5HD, Fio, EEFENICB W TR ENM S T2 K> THODR Y | BALIE R L 25 AL E AR

CIZR PN BRDENENDRFBIREE TN DT LT FERAVICATRDO I A & 2 5 L XTR

FAIRFBD B L LG, MBS AR O IFIRILZ AR DR L2 D,

ZTARMIGE T, HRICK T A4 vana~Z2xt G U TRIIBREE 2 G m 352 &, )]

A RE R LA R

2

4

DHERZIRDZE, SHITAEDIRETTIEDIE S 2RI BERLL,
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AEERMLT, £T AIMEOY B HEIHEL T vana< BB CA B3 2HIK O )|

IZBWTC, RFEOZEMZR B 2L (B 2 3), RIZ, A ana~OEEFEN ONEN B

FRERMEE DRI 52 8% HRIE L AFED BMEL RIRATEHI AT DB IR AT ~T

(% 3 ®), SHIC, JEATEN ONARLEEFR LR IRRE L DO PALR MR 3~ 5 7 I RE 2R, 4

Y, SOICAEFERIRBLRND DR ERREL RYEDOBIFRZHR A~ (5 4 F), %K, 6

4 FEFTORERNOEVELABEEENNEN. D RN IBREIC OV TR A7 B B2 1To7- (58

), B A vana~v ORI ONWTII LT vl BB IOT A OIS BT 12

SAi 9 %A M S, malma, YU ABHEE S OA S —Y ZiEr LT T A% KV )T DA

T AVINZ AR T D 5% S. curilus D 2 FEIZ 31T 27050 (Esin, 2015) | U dbifE, 7

VIVEE BT O 7 Tl E % 1 #EifE S. malma krascheninnikovi, 7 AH A DT A

VARG 7 5% 1 #iFE S, malma lordi, 4k 5 RO FE i FE S. malma malma @ 3 #fE (2551

HEWo Tk % 72501 (Behnke 5, 1984; Dunham 5, 2008) 2380 % D73 B DWW TE £ TV

W, ORI TR DALRE PE DA v ana~< I/ T R OEHO—H ThHEZ XD

N5H (Fig. 1-3, Yamamoto &, 2014) |  DIEARAYZE TN DOV T REEEAE Z > T e

L& 2 531 (Oleinik &, 2013) | AWFZETIIRER DS FEIZHEWA S g~ (Salvelinus malma)

LT~ T,
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X

¥R2Z20a9

MBISIO Ry DTSV N

(adapted from MOE web site)

Fig. 1-1. The relationships between organizms in Shiritoko Peninsula.

15



Dolly Varden White-spotted charr

(adapted from Shimoda, 2003) (adapted from Takami, 2003)

Fig. 1-2. Distributions of Dolly Varden and white-spotted charr in Hokkaido.
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oo Central Lineage

J 7 :
A Western Lineage

(adapted from Yamamoto et al., 2014)

Fig. 1-3. Geographic distributions of the three genetic lineages of Dolly Varden.
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Photo 1-1. The Dolly Varden char (Salvelinus malma). A; river resident form, B; sea run form.
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HL1E HMY

AARIZIBW T vana~<id, BT MR Y BRE TSRO B ARBRE TARL

THEY, 2K 30 mfBEETLPMELRNZEND (K, 1938; £H, 1942; Okada, 1960;

Hi5, 1976; FH, 1991) | HEEERRFEL STV, EDT72 | RFEOAFEIZ BT H4EHE

DOFEAML, B O ama< BRBI C AN 7SN ZEIZ > TAEUTZHRE DI

A7) (S. malma miyabei) |2 B3 2% & Rl - ek, 1943; PIH = H, 1949; AL%, 1967;

AKF, 1976; Behnke, 1972; Yoshiyasu, 1973; FijJll, 1977a; Fij)ll, 1977b 72&) ITEEH L, Afd

DEREEIZOW TSI TRV R,

R BWRAITITOAE 1 [aRRE ORI 22 T, BEM P okt 8)Y)

DEIG DK 20%FREELENTIY, FRODK) 80% /KR e DG N72SITHD (AL -

HHEF, 1991), L2cL, Bl (1977b) | £33k (1984) 35X 0N Ishigaki (1987) (25 &, AFEMNT A~

A2~ A(Oncorhynchus masou masou) &[EIFTEIIZAE BT A5 512 A ana~< st

DOV RN E B LRV T, Faua~o i fed B bk FE T A 2398 <

RHEEDLNTND, - T, AR TIEE ITIIN AR5 7 BHEIHD R W EIR -

B ONE L, 198D ICH DTN Y TUTELEE A BTz, £, ALEF - P EF (1991) O 1351

BRI DD INZ e AR BOPERE T T 52 W (4 #ks, 1988; Kawaguchi &

Nakano, 2001) [ZFHA DM THOILTWRNWZEDEEAEM I IceE B Ry o 5B & MRV &

ERRL TV DB R BT,
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KBTI, HRFEENONINZBWTEHMTARTI24 ana< |l onTaa s

LT A REDFRTIZA LA BN L AFED BRER 22 A BB M 21852 82 B & LTz,

%28 MEREIOTIE

o5 LIH G

AL AR E AR R ET O EL KGR 28 50 )| | EAEEET O ) o0 bt T1T -7 (Fig. 2-1),

St 1, BERER) 15 km OfJIC BHEETHEHIOK) 5 km BITETRUIERIE720, S5

(ZZD TR 3 km TREJIEEFL . BB &0 THR—Y 7iE~RAIAA TS, —T5

O EFENFHREERT 20 km O] THREFHEBEA~FLAVA A TNV, E72, W) [ E6 (TR RETE

PRHERT 275 SARALIR A 10 2 KR EL TS, A PSR {R)) 1 &6 (2 £0R 300 m A D

SHEDOFNFIE R CIT72 5K 300 m? DX [T, 4440)11% Area 1, )% Area 2 LL7-, i

YT EBIZJINE 5-8 m T, A2 (1944) (2 XA ITERED AR I LD & LR M (Aa ) ©

BT, WEEARILE =) 7 B2~ 0 /3% (Alnus hirsuta) 238 5L Cuh7=23, Areal Tl

1238 (Salix spp.) 23 %< BHNT=DIZ% L, Area 2 TiL— <" (Picea jezoensis) . N

<~ (Abies sachalinensis) 23%< AL.bN 7=, £7-. Area 1 Z&Te28 )1 s i, mEAR DS

ZOEERBIE RIS T2, Area 2 Z2 5 Te A BT, WREAR D /e 7

RN R EA~FNTODH DD F FERNIEET 2 (SRR S VB BB 23 5
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iz,

&) OLAE 10 S48 GERINEDO AP A IVA 3 kn E3R) A ITI2I3% 25 6 m(3

mx2 ) O =T (FIEHY) ZHERL TRV, /N 11 (1982) 1 Z D% 7= T s D Bt~

BEIOIHTIC8 > TNAEL TS, BIE)INZBWTHIT A236%) 10 km BRI MR

AL CTHY, > m 5 (Onchorhynchus keta) . 777 k<A (0. gorbuscha) 3L U277~ % (0.

masou masou) Dl EHAIZZ SO FEDY Area 2 [IZBWTHROIRDNST22E00, ZORED

W EIARFRETH D), £ EL THRE X ETOW 1372 S EIOMAE TN T

KUY/ J& (Onchorhynchus) S8 3E D FAEIC L DA v ana~ DM AECA AL NP By

T P IZE O DV SN - BRI T aua~ LIS Gl 8 HICHESE) | Area 2 TS

NIEH 7T 2 (Y <A LRDOH Th T, 708, ZOH 77~ A MITAER 12 cm A% T

ZE/VME EREBAL) LTV,

%2 H HILENEMBIOIEREHEA

2000 4 6 H 18 H7AH 10 H 28 HDfH], 45 1 [11(6/18, 7/28, 8/28, 9/30, 10/28) Dl 5

Bl Area 1 BEWNArea 2 IZC7Z A7 4 v T ZE» T4 vana~ (1 BOFET L =)

TIZHX30 B TO) MR-, LA aua~ 3772612 10% RV~ 8 CEE

LIzt WFE=RICRIDIRD | RYERR | REAZFHI L 2O BAFH L CHALE LA SRR 2 0 H

L. iMbE EE, MEENA Y ERE, AR E R HIL ., LB N AW E RIS, YIB5

HETOHLE ERENONEME R HLCH L EEREZELIW TR L, SbIT, (KEE
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HALE WA EE, REEERR | RELATERERIDZ 2, B AT

BLOH M EEZRH U, &L TIRT,

CF (%o0) = BW (g) / (SL (cm) )®x 1000
GSI (%) = GW (g) / BW (g) x 100

ISF (%) = SCW (g) / BW (g) x 100

7272 L. CF (condition factor) = i % . GSI (gonad index) = ZE 5l i 45 %% . ISF (index of
stomach fullness) = & F&iii £ . BW (body weight) = {8, SL (standard length) =fZ#E{A & |
GW (gonad weight) == i B £, SCW (stomach content weight) =7H{LENEWEELL
7o

I L7 HAEE T O AT 5% AL~V il CREEL . AR L OVERBEMEE T T
CTELMROFEETREL , M ARSI E R RE L, 703, B ay B O
H (subimago 7213 dun, BEGETLETe) AT T T H O AU IRV EDRE AT EITIK
AR oA BT RS I Fe ST B oK AT B O (pupa) 13K BN &L CEHIIL
7o

BEAER Do FEIE KA R BTSN T A (1985) IZL 723 o 72y A7 my HE o —

DWW TSN LD — O A (]2, 1979a-1981) | AL« & H: (2000) (2, =AY B ELS)
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HUZ DWW TIEAR)I (1986) (2. S H <03 H 0 %h i3 (1962) (2, K AR DR -2

f2 A B BT DWW TS (1989) IZL 7235 Tz,

55 3 H AR

H1E A auav/ERBICET ARSI

2000 - 6 A 18 H2B[AIMFE 10 H 28 HETOA A 1 HOFHAET 1 =7 30 Ex(Area 1 +

Area 2) x5 [a] =300 DA aua~a57-, 45 HIE H Ofs H1X Table 2-1, Table 2-2 |27/ L

77

RSN A v ana~vOERMROZE A Fig. 2-2 1R LTz, WY 7 L6128 ATk KE

(Area 1; 220.5 mm, Area 2; 178.2 mm) Zicé#kL . 10 H |28/ ME (Area 1; 90.4 mm, Area 2;

86.2 mm) ZicikL7-, FEUE(RE 200 mm 2l 2 5 KREUE AL 8 H1Z Area 1 TERiSILZ 1

BT ThHoT-, F—RiE Area 1 TiZ 121 - 130 mm (24540, Area 2 T 131 - 140 mm |2

AL,

oA v aaa~ ORI E O 2 L% Fig. 2-3 (2R LTz, Area 1 DA AT R A R

W1l T 18.0 - 18.5%c DR . O — 71X R b2 o=, Fi-. &e/MEIZ 9 A1

ROz, AATIE6 A7 HIT17.7 - 17.8%0 DRV MEZ /R U724 . 8 H 1T 19.3%0 £ THINL .

FD% 9 HIT 18.2% £ TR L. 10 A IZH TN 19.0%0 (85N 7=,
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Area2 DA ATIZ. 6 H.7 H1218.2 - 18.1%cDfEZRLT-. 9 H ™D 19.4% £ THIANL . 10

HIZ 18.5%0 F T/ LTz, AALA ALRIRED AL ZRL, 6 A, 7 HIZIE 17.8 - 17.7% DARAE

ZoRl, ED1% 9 HD 20.0% F THEANL ., 10 A D 18.9%0F Tl L7=,

BONIA L ana< ORI HAETER RS TE | 2> D HERED A3 AT REZL B K D -2

AFERRFEE D ZE % Fig. 2-4 IR LT=, Area 1l DA AT 0.10 - 0.93% DR TEFL , &°—2

B8 AL AIZE=N >, e/ IMETE 6 AT, e KMl 0.93%1% 9 AIZR b7, AATIX

0.77 - 2.95% DM TEEL. 6 H.7 AIXIEWME (0.77, 1.20%) 2~ L7-%. 9 H O EE

5.12%FTHINL, 10 A T 3.37% £ THA LTz,

Area 2 DA ATIX0.11 - 0.74% DI CTEEIL 7=, FeranfEIX 8 H | fe/IME %6 HIZ5edk LT,

AATI Area 1 SRR 6 H Of/IME 0.47%7035 9 H O KB 3.58% £ CTHIANL. 10 AT

1% 1.85% £ T Lo,

BoicA v ana~ YR E B E O LA Fig. 2-5 1R Lo, =Y 746 H (Area 1:

AR 2.92% . AA; 3.19%. Area 2:4A; 3.67% . AA; 3.30%) 75 10 H (Area 1: 4 %; 1.63%.

AR; 1.25%. Area 2: 4 A; 2.27% . AA; 2.10%) (Z A ECME R 23 Rz, 72721, Area 1

DOF A TIT—WEAIZ 7 H D 2.31%75>5 8 H D 3.42% ~FEHNL . 9 HIZIT O 2.13% ~F/ L

77

52 AN - BYEOFEIZAL
FonlAvana~OHLENEWGHILLIZ AT 18 A 49 BT, 2055 24 1

25



FTORENARE TH -7, HBIFEDOYANT Appendix T1, T2 (2R LTZ,

W=ITICB T DA vana~ 1B YD OAY RS E R EEOZE{L% Fig. 2-6 |ZRL

72, Area 1 DEFAEMERENE, 6 A 0 24.7 fE{FF)58 A D 12,5 @A ETHAL, 2D

#%.10 A @ 28.4 {ER/MEETHIML7-, IERIL, 6 A D 427.6 mg/f55 7 A O 231.4 mg/

FAETHAL., 8 AT 424.1 mg/faE£THINL., D% 10 A 162.6 mg/ A TR L

7o Area 2 ([ZB T AEAREIE 6 H 0 23.3 {E{Efa57 A D 12.0 EAEAETHEADLIZ2, 8

HITiZ 28.3 fERMA~LEEINL, 9 HIZ—i, 20.0 E{R/FaETRA L2, 10 A IZEHFO

28.5 fE{RIfa~LEINL 7=, {R &1L 6 A 438.0 mg/fHan 58 A 182.7 mg/faE TR L .,

9 HZ 357.5 mg/ A ~HEANL 7223, 10 H 121X 219.9 mg/faE Tl Uiz, MU 7T, 6 H.

7H.9H .10 HIZRICE il A m L7223, 8 HiZ, Area 1 CIEAKEN D 22<IR HENZ

o7, Area 2 TIEBEI AR LR B B AL T,

I O oy FARERMEREGR D2 L% Fig. 2-7 1Z/"L7c, Area 1 Tid Ephemeroptera

nymph (B 7y B H) 7236 H &8 HIZELE 4 23.0%., 21.4%Z <L THELHL. 7 H 9 A,

10 HZiX Diptera larva( N B H) 232124 43.6%., 18.8%. 61.2% CTHE 5L 7=, Area 2

T, Trichoptera larva(he 77 HShH) 23 6 H . 7 HIZZEIEH 41.4%, 39.1% CTHE 5L, 8

H.9 H.10 HIZ Diptera larva 2324141 28.5% ., 25.1%47.0% T LHL7-,

A AR T DK AT OEEMIZ B TZEIEIE, Areal TIZ6 4.7 A8 .10 Hid%

NI 53.4%. 68.1%., 56.6%. 69.6% L2 % GO 773, 9 A% 33.7% &4 4% T lal-
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77 F7-. Area 2 TiZ 6 H.7 HIZ73.8%. 76.6% &+ EVMEZ RL-#% .8 H.9 A.10 HIc#

ALEI 58.1%. 60.8%. 56.7% Li A RLT-25 6 H . 7 HIZHAALREWMEL o7,

SHAEM O 4 FERE R e B R D% Fig. 2-8 (Z/RL7-, Area 1 TiX 6 H.7 HiZix

Trichoptera larva 232 #1% 741 35.7%., 29.3% L H & T 5L, 8 HI% Coleoptera(mvF =27 H)

2% 31.8%C.9 HIZIE Lepidptara(Fa7 H) » 23.0% CHE 5L, 10 A1ZiE Trichoptera 23

37.4% CHUME H L7, Area 2123V Cix, 6 A, 7 HiZ Area 1 £[FIUL Trichoptera larva 3%

NZI 42.6%., 73.0% CHE 5 L7238, 8 AIZiE Hymenoptera(/~F H) 2% 29.0% T, 9 H. 10

A \ZIZ Plecoptera imago (V%77 H i ) 23 4LE 4 61.0% ., 48.0% CTHE HL7=,

AR KA ORI SO 7= EIA X, Area 1 TIX 6 .7 HIZ 45.9%.

45.6% & F0E<A D723, 8 H. 9 HITiE 18.0%. 19.9% KV MiEa ~L ., O 10 AT

53.7%&L 7857z, Area 2 IZFB\WTIE 6 H. 7 HIT1E81.3%, 82.8%LIEH IZ MV MEATRLTZS,

8 HITIZ 46.2% L -4 I Fe7en . 9 A .10 HIZ1E 19.9%. 24.1% B\ MEA =< LT-,

H
o
2
N
B

W1 Fiana~vd4ARRICET AR

FianavOEREMBAE )T EHIZ 7 A2D 10 A2 TEEERER 180 4 iz %

KIUER D B L QD2 B (Fig. 2-2) | [RIFFEHOFHA 2890 N OfEREL TV
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HTEMBFIZ IS NIZbDEE R DT,

AR BE S Area 1 DA AZ X6 H . 7 HI1217.7 - 18.2%. 1K< 8 H 73510 H 12 18.9 - 20.0%o

AR EMEE /R L= 2 L& (Fig. 2-3) , AR FEER D ZLIZEB W T (Fig. 2-4) | AADY

—IMRWEY T EHIC 9 AIZEEk (Area 1; 2.95%. Area 2; 3.58%) L7=Z &bl =) DFESH

IIRA H CTHDH 9 H 30 HEES 10 H 28 H ETITEIA X 7288 2 Hiviz, = HLb (1976)

LHH (1991) 13, AFEDOEINVEIIL 10 A haLshTRY, A RIDOHFENLS RIARDRE R

LI,

F7=. Area 2 TIIAAOENERFEE O — 2738 H (0.74%) (2 2 7=DIZxtL . Area 1 T

129 H (0.93%) 122 7=2&. 10 H DAAXDAEN Area 2 D 1.85% 2%t . Area 1l Tk E W

i (3.37%) ZoRL7=Z280305, Area 1 TOEEINDOREIAIL . Area 2 DOPEIIDREHA L0 T

DEEZLNT, ZOHHEL T, BEINIR R EOMBEZHA TRY ., &) IR %

AV TWDZEDOHIPEIR 7 R LB 2 BTz,

H AN Area 1 DA AD 8 H (3.42%) ZDFUNT 6 A5 10 A~ TRVME R 23 R

Biviz, I R IRRIN AR D ARDIELE ONEWITZEE LU BTl

ZEb, EEIRB L O OIEZEDNFERL TODHDEE X Hivl, AMNIZBITHAT T ¥

~AOHE OIEE, 1989; NN, 1992a) /B [AERDHE ROFFHITND, 72720, KAEE RO

PUEREIZ 5 ANS 6 HTHY, F7z, AR ROPUEIIN ZHITETL TW0DHILns, 10

HIZi3A v ana~ ORI A B4 2K AR h-eke A B oA B A —RRIR L 1
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FEr L CTEHEIIDZRWOMEEEE D Z N R B 7 U220 ISF 28 6 A 235 10 A~

MNF TR LIZES Ebd, £7-.8 HD Area 1 DA A T—REAJIC ISF 238N 7-28%, )

)1 _EmsislZ b= 2 i) | BRI ORI AR R AE 23 e 4R B i & <IZ Carabus arboreus (=

IaFTAY L) DID7R RO HFIAEFH BRI L THDHEEZBNLDT, ThbPL

TRV ISF MR 7286 B 2 615,

52 H AR - RYEOFFIZAL

AED Area 1 TOFHA TEEAEY I HBLL 7= Ephemeroptera nymph (77 w2 B $h i)

Drunella basalis (A4 ~%Zh /4 17) | D. trispina (Y M7F~%Z /7 1v7) | Epeorus uenoi (77

T /o4& hay)  E. latifolium (/L& o748 ar)  E. ikanonis (7% b7 a) d

5 fEIX[FEHII TR bl b7 ay BHYED S AHE T A BRI TWD GER

1979) , Drunella (M7 <4277 0w @) IXBRAB T s Tt E TILSAL, IR0 HIE

D FEHEAZFIZLTEHY, Epeorus (7417 0w J&) I3 L HE RO LLig itz if i b S o

LTS (A, 1985) , Area 1, (I PRI T 7228035, Epeorus 28 HHBLL 7224132

SRTZ75, Drunella Oiftea %537 E L, Drunella ORBEAFIIEHIETHT-EF]

REPED @V, DED, TN LR ERDVE B IERE DHERRD o T L UG S LU

FEMRDDRARS DB D TH A,

ALEF - R (1991) 13, AL ana~ DO LENAMEL T KERBITIRET, AR R

HETREZITV. 8 H 13 RAHILLIZA3, ZD55 Hydroptilidae (AN 7 TR} ZBRS 42T
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OFBIOH PARHETHHBLLZ, ZOMICAHHA T, Leptophlebiidae (e Al ar

F}) . Ephemeridae (6277 2w £L) Perlidae (7747 7%t . Nemouridae (4> #7778 |

Limnephilidae (27U e 4Z%}) | Polycentropodidae (17 ke Z %)) | Hydro-psychidae (3~

N4 Z#k) | Phryganeidae (k& % Z l) | Stenopsychidae (£~ H Z U e 78 |

Blepharoceridae (77X £}) | Planipennia (7 A% 7 vy B) SHBILTZ, L8 - F 8O L

(1991) 13K - B AL D PR ICHDMRN) I THRAEMT O LN AROm YT L0

HIINBREED LS, A RIOFRIHHED BT DR 0N D I2ip-Te I N EZLND,

LinL, AR SR 707200 . A 2 A B o P E 32 B HNAT AT @S RS

SIZAREME DRSS, SHIZ, BETORIEIL, KOFEMRIBREE 257D IT b B

i,

AWNZRTBAT T (T A~ R) DIGE KAERRITEIZ 6 HIZPHEL, ThERIEHTAT T

X L7265 2E W) % Ephemeroptera nymph 33108 Diptera larva 7 5[4 @4 <° Trichoptera larva

B DAZENASITEY (I, 1992a;: Honma 5, 1972) . A [RIDOFE b A ana~ i

BHARMNDATFLEICINTEEAEM ORI G 522 T =b Dl Ebhs,

ATFOEMIT, FEITH FE T, AV T BEPRINL TR T2 801372< ., EHOFIER

BE (T JEE D) ICE>TRIFAL TWAEE 2 TS O 1992b) . £7-. ik FEHIZE

FNHEROF T, EERBRD K E EDLLE (PF 2—Fv 7)1 7 —7 1973;

Johnson & Ringer, 1980) 5 LN BLL THEIG 2MEWIGE (F (L, 1992; JLEFS, 1993) 7365
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ZEPFBIN TS, ZOIH7R T B B OE NI L O ARMERFE A R E LT

WHEEZ LN TEY ., JIEO BN E G Tl bE A B i o 46 23 % < (Furukawa-Tanaka,

1985) | BRIF 7= WA Cldk A& B i, &<IZ Diptera @ Chironomidae (== AU 77) |

Ephemeroptera. Trichoptera 732\ 0S5 (E1l1, 1992) ,

8 A oA B o HBIEN Area 2 KV Area 1 - 7-2 B LN 8 A @ Diptera larva

OB Area 1 LV Area 2 23 E 7 o722 81%. Area 11X Area 2 (2 b~ )1 & O AR ER

BENENTHY., Area 2 13 Area 1 IZEE A~ JE A R LV L3> THD D T=Z EMEIFRL T

5 To5H, T7205, BB LORE) EFROMADE 51T v~ /% THLHN,

Z O E N BRI EY - BE BT = R Y L b, Zh

SDOZENAEIOFHEIZBWTCHA ana~b AU LEFRIC, BIRL O OEEL TWAHEIT

BT | FHOFERRBICE > TR 28 4EME L X TV DHEZ LI,

BoNTY 7V OHRIZIIIGNIRFED R B (FIZ X, =>Fav e 7 )& Goera spp.)

ZREL Wb DN HT2ZEND | A anavOBMEIZFIZIERIN THLD, D EDH

DRIE D B UK U TR 2om I~ EHEZ S D, IRAEEBIMIRO0E T R IR O &2

MMA T, A ana< DA T HERVYEDF HELZ DFRFE IOV TIRET T DL E )R

At IS g0
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Fig. 2-1. Map showing sampling areas in the Ikushina and the Churui rivers.
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Fig. 2-2.  Standard length distributions on Dolly Varden collected from the Ikushina (Areal)
and the Churui (Area2) rivers from 18 June to 31 October, 2000.
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Fig. 2-3.  Monthly changes of the condition factor (%.) on the DollyVarden collected from the
Ikushina (Area 1) and the Churui (Area 2) rivers.
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Fig. 2-4. Monthly changes of the gonad somatic index (GSI) on the Dolly Varden collected
from the Ikushina (Area 1) and the Churui (Area 2) rivers.
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Fig. 2-5.  Monthly changes of the index of stomach fullness (ISF) on the Dolly Varden
collected from the Ikushina (Area 1) and the Churui (Area 2) rivers.
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Monthly changes in the wet weight ratio prey in the stomach content per fish in the lkushina (Area 1) and the Churui (Area 2) rivers.

38

(%,) uonisoduwod IANERY



Table 2-1 The measured values of Dolly Varden collected from the Ikushina River (Area 1).

Stomach Weight = Stomach Content

Date Standerd Length (mm) Body Weight (g) . Gonad Weight (g)
(9) Weight (g) n
mean+SE mean+SE mean+SE mean+SE mean+SE
18, June 130.16+2.33 40.29+2.08 2.02+0.16 1.43£0.15 0.25+0.08 30
28, July 138.48+2.87 49.51+3.16 2.80+0.19 1.16+0.08 0.71+£0.10 30
28, Augast 137.29+3.90 50.91+4.57 2.61+£0.27 1.66+£0.33 1.81+£0.33 30
30, September 147.55+3.77 60.94+4.49 2.26+0.21 1.23+0.31 2.54+0.56 30
28, October 121.22+3.42 35.13+2.78 1.40+0.12 0.58+0.11 1.53+£0.45 30
Table 2-2  The measured values of Dolly Varden collected from the Churui River (Area 2).
Date Standerd Length (mm) Body Weight (g) Stomach Weight Stomach Content Gonad Weight (g)
(@) Weight (g) n
mean+SE mean+SE mean+SE mean+SE mean+SE
18, June 129.74+3.58 41.75+3.29 3.87+0.37 2.37+0.20 0.24+0.05 30
28, July 132.29+2.31 42.40+2.30 3.81+0.27 2.49+0.15 0.73+£0.12 30
28, Augast 121.54+3.46 36.42+3.70 2.84+0.31 1.93+0.18 1.33+£0.30 30
30, September 127.26+2.79 42.17+3.09 3.12+0.25 2.07+0.16 1.58+0.40 30
28, October 115.51+2.80 30.21+2.10 2.08+0.16 1.45+£0.11 1.12+0.38 30
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HLE B

HIRA BN ORI BLOERIN D 2 ) INZB T 54 vana~OREMEICEL TIE 2 &

TGN, TOfER, FICE AT DRI SV TIRAT 7201, fIIS

AT iR TEMHOWITIR B EREE I TRETT DR E DS S SR T bz,

UL, 5 2 T, A vana~ Db ENEWN L BIEOFHI AL AL £ D FE

DATF (T A A) LR THHZ AL LTz, LILRD S, AAERNINZA RS 50 T

IR AE BN B LT ND D NRA A ADHYREZIT > TN | IHLENEY)

DOHOFRALRY | RO BEIHERNC L L F 5TV, 22 CAETIEL 2002 4EI2H)

TR TEAE LT3N Ko Co D S & fif i L 7=,

FFADOEE O FRPINEZ A SN T DHFZE TIE, Ivlev (1961) @ Ivlev’s food electivity index (E)

ZHWADOR— I TH5HDY (21X Honda, 1992; HiIF:5, 1996; Toledo &, 1997), /5

(1987) 13, B LW LB AW P ICFIZ L) RBIRWEEAE ) OBEE  E OfEIZ Y7V

VWO RESZT | RETPHILENEW T OO T IREOZAL TREKEEH T5

Z&, SHIC IS ZEHIE O iR D IO APl 2 A 2 TRIMEA LT 556 B

B CORRAEM ORI B ZALL  EDBFRICETH>Th EDHEITERZFF/2</a>TL

FHZLAEIREL TS, FD7=%  Jacobs (1974) . Chesson (1978) 33 X TR Strauss (1979) “%&d E

DY L2 HEDIBRMEZTRFTHEE DAV O RSN TODD, WL EDRF SR IRE

HAYENTIZARTE L TOBM, W 0uh KOS 2 FF > TRV TlidZevy (Lechowicz, 1982),
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ZDIZDARBFGETIL, ZNHDRER XA EMTHOWAD Tl BEOXEHFHAT L2

LIZES T, ENENDOFRFHO RS ZA A, SHITNHIRCFH# CO LA ATREIL 0 D LB R

7

LI EDZEND RETIE, ALana~ O RIREEBHIR T 218 IREZ BB L SHIZ, B

PRIGE O HONT 4 FOEPFIEEE LLBIRFTL . 257 ~DOEAIZ SN TELEL

2o Flo N TAEMOAFAET DI EAFAELIRWI INZ B W TR R A ZATH LTI L

TEMNZ L D00 T BRI L OVE A BRI R § DIERER 7R B L A S an = (T3 D ] 4

HI7ZR B BT DN TB LT,

28 BRI OTIE

H

A
AT 2 ETRIEOMA LT > 7 ALiEE R EETOR LK R )1 EARHET 0 K

D LTI o7 (Fig. 2-1) o S80I, WEARK) 15 km O[T 4 BLETHiE #1D#) 5 kn

FEAICE PRI E720 | EHICZ D THA 3 km TREEJNEGIRL , RHR) &8> TA A —

Y IMEASTRAVIA A TND, B TLARKD 20 km O] 1 TR S IBEA~FREAVIA AL TWD, iz,

AT 1| &6 L2k BT SR ERE T 258 SARALIR 0 2 K PR EL TD, A A I 1 &6 12

MR 300 m AL O EMEDEANEIE R CIZA2 559 300 m? DX T, #4h)11% Area 1,
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B % Area 2 LL7z, WU EHI)1E 5-8 m T, AR (1944) IZXLH0)ITERED /3 AT LD

EILHEGRAL (Aa L) T 7=, REARIZE = 7 61277~ 2 /3% (Alnus hirsuta) 238 5

LT3, Area 1 TlEthizv 748 (Salix spp.) 23 %< L= DIZXIL | Area 2 Tl ~

* (Picea jezoensis) 33X UMK <" (Abies sachalinensis) 732< iLbiuiz, £7=, Area 1 & T

it || BT, ATREAR S O FERHR PRI (e T3, Area 2 23 e iEIA

J s i, AR O 22 AR B ~FE O TODH DO A AN IAT 2 ISR

REES VIR E IR 8 ST,

SHIZ, Ean D LUAFE 10 B4 ORI L DG FiHLR LK) 3 km L) AT ic% #2556 m

(B3 mx2 BY) DT (i HY) 28 L TR0, /NE 111 (1982) 1T =D ¥ 72 TN D B~

DOBENDOI T 172> TNHELTWA, BEEINCEB W THI A 6H 10 km I iR

S THY, »r¥ (Onchorhynchus keta) X°77 7 k<& (0. gorbuscha) 33X U277~ (0.

masou masou) Dl EHAIZZ SO FAFEDY Area 2 [IZBWTROIVRDNST22E00, ZORED

W EIIARFRETH D), £ EL THRE XK ETOB L1372 A BOMRAEIZIBNT

KIUH/7 J& (Onchorhynchus) fSEDFAEIC LA A v aaa~ D BRMEOE(LIT b D LT,

A FICE AW T RER S - E A ana~ DA Tl 8 B IITHEHE) 1| Area 2 THEU#E

NI 75~ A (T~ R LR DI Totz, 185, ZOWrF~ ALK E 12 em AL ©

ZFE VMU (B LTz, B (1977b) | A3k (1984) 35 Tr Ishigaki (1987) (IZkD &, A

FHAST A~ AR~ A (Oncorhynchus masou masou) E[RIFTHIZAE BT DA, A van
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A LSOV T BHIENAE B LW T, A vana< O/ FRA R BITKAF HMH

M3 <7e 5L E L TEY | FFTHNCMO Y BN E R+ 52 TRIEICRHBIZE

BBNDLZENFIONTND (3 1984) , LU, A A v ana~ LIAMIHER S

YA REEITII O 1 B Thololemb A aua~vDBIEICERESE 52 A7 L1300k

L7

552 I JHILE A, Tt e, EAEEY

AT 2002 45 7 H 28 HIZ Area 1 BL N Area 2 IZTRIFFIZATV, THBENBEM OB DT~

DOFREHIF# (13:30-16:30) DN T TA T 4 o 72 X0 5= A ana~ 30 B9 (560 J2)

DIEALENE Y2 Tz, B U EE R OFAEDIT 10% B0~V ERIR CREEL . WIRES

FOEKRBRE T CTELMVEETRIEL , R ICE RSB LR EEZHE L, 70k,

J17av H O B (subimago £7213 dun, BiziE b & Te) oK R Mok duidfe FAETEEZ T

LHTEMBERAEEMIZ, Fe 7T HeKAE T H Ol (pupa) 1ZKAE U CEHAIL T, E4EH D

[ E XA E RIERIZAT o7,

it FEMIL, 7 (6:00-7:00) ., & (11:30-12:30) , 4 (17:00-18:00) (24U 7 N T—F HFED Jis

WO IHERLZ O Hoe < Tl T RIS NP — 3120 b (B A, J77% 25%25 cm, #E 90

cm, 0.3 mm Ay = Fig. 3-1)% 3 *vh 9D, & 6 Ry Al L T 1 R OEEEETT -7 (Fig.

3-2, Fig. 3-3),

IR S 28 O 53 A7 I N O Bt o3 A I <R AF 9D 70 (B AT, HEH, 1962;
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JKEF - AEE, 1972; P, 2002) . JAHERAGTHEF (ZBE LR 2 W TR E LT,
PRAEHUTIR TRy Ml 3 208 K BT, Ry MR K HER 53 0 i fE &Rk B A D H1 L O it
MBREH U, FoETEE AR BRI 2 BIEHIL, 20 F4EE AV, 2, 40
OWFFETIL, Bt P OMAZ H IR TT o7, KAER PRI O FiL 20 KEHD 4
R CTOMICE LI LN BTV (Furukawa-Tanaka, 1992; #lF5, 1996; Miyasaka &
Nakano, 1999), LA>L . fi# KIgiTe 2~ DL R HICHY | FHRITKENRG IR OTEE L HV K H
DFEZATOIRD T2, FAET )N DOFHE /34O T Fig. 3-2, Fig. 3-3 ITF&D Tz,
JEAEEIE, TR (8:00-11:00) (ICa R T — M & — Sk b (BEGHEY, J5TE 25%25 cm., i
90 cm, 0.3 mm Ay = Fig. 3-4) Z T, 9, 2, iz T2 =, &6 [|19°-21 772 (Fig. 3-2,
Fig. 3-3), BT, ATV T NOFIE, V., JHO AR L iz B & RE BRI XOFHAIL T,
BONTH I EEATIIL, 7272HIC 5%~V R CEEL ., EREICHEHIRY, V—
T TR TR A OR E &AL, [FE D ETH L E NA WA L FERIC

1To77,

55 3 TH EHAEEERE

i U7 SR 50 X, 727 (1987) 12 LA Y72 Ivlev (1961) | Jacobs (1974) . Chesson (1978) .
Strauss (1979) D& +545% = (Table 3-1) , KFEEUZIX. IHIBENBEMOEEL T, H67-7
N TOHEENED S 1R S T-0OEEAY OE RS (EAR4) EE & (mgl/fa) ITHIEL7-b 0%

ER L7, 3t FEMWIOAEE L TIIASONTZHT T B 245y MEOIEK BB BT & 24720 D
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(B (A (1 (4/m®) & 5 8 (mg/mP) ICH B L, X522 415 1 A 43, 318 Sk hOSEB A F L 7=,
ZhUE. 8K (1993) B Z OB O A S ana~ O LR E A, 2000 FIfT o7 A TE KR

EHILERNBEDOEE)NL, LT ORUZLVIHLIZ 24 R E 2 DL HEE L7272 Th D,

THALREE] =L N A& AR

JE AR B OB L U IR DAV A B %4 T ME IS LT TR 4 720 OB (R 3K (8 f/m?) &
H B (mg/m?) IHBE L, M=) 7 PO T, S, SO K53 LZA3 (Fig. 3-2, Fig. 3-3) . 45X
OERE R UK HNEEROERELM L,

Ivlev ® E DEFTEL T, IBIRMERSIEDRE 0<ES1, ADRHI-1=E<0 L4370 0092
WETHID, T, EETEL T, REPOCHILENED T LFEL RNV ER DY
BTV TRED BN REL, DT DRFRET E OENRELE D> TLEIZLE, 1)1
ECFH M el TR T 254 HDHEOEY OB T COMX ENEIL TLEID,
S ER AR <72 o TLEIZEN B D,

Jacobs @ D Ti&, £ATEL T, BIRMEDHIFDS Ivirv @ E LRIL 0200702 e, &5
2. HOFEOEE AW OBREEF O EPELL TH | {1107 & Co g 23 FTHE
ThHIENFET NS, FprEL UL, (AN 3H A2 5D 7077272720 | EDfEE

FCIZ72 A ez F bz,
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Chesson @ o T, RATEL Tid, HOOEAEY DO BEELH OFF ERZLLTH . 1 [H]

RFEHIM 7R E TO N A RETHLZERHIT iV, HATEL T Ivlev @ E L[RILL, Yo

TV T RHHGTR B A T D5 BN RENZ L IEDOFN Un<a=1, A OFN a<l/n

ERFINVEENZEN T HEND,

Strauss @ L TiZ, EFFEL T Ivlev @ E <2 Jacobs @ D L[RIUL., IEADEJHAN AN 09

W2 &, BRI BL T 246D TV TR DRI D IR N E NI B

%o FFTEL T, E LRICIINERFHi# 72 8 D N B R AR 77272 > TLEI LN T

Y gWaN

B AR i ITITHEENED T ED 5500 () OFIE | pi (I3 T EIZEAETD

D 2H0H (i) DEIGELT,

53 H R

1 HILENEY

2002 4 7 H 28 H OFAEICB W TH )7 TF L ana~ 30 BT, 4360 2257, 15

bt vana~OELENEWHD 11 H 32 B OERESHBLL | ZOW 11 FETHFA

iE A RE CTdH 7= (Appendix T3)

Area 1 TlE, £ TOMMEE GO T 17.4 AR/, 231.4 mo/faZfEEFL T, BT,
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Diptera (/~= H) ¢ Diamesinae spp. larva (v~ AU iR S H0) 28 7.3 kA TELSL, &
BTl Lepidoptera larva(F-aw H 5 H) 25 49.2 mg/fa T 5 L7-, Area 2 TlI & ToOREE
EHT 12,1 R/, 224.8 molfatEETL TV -, A%, IR & L5 Brachycentrus spp.
larva (B 7 AL RErZ @S ) 258 3.0 A/ fa, 112.3 mg/ A TE ST,

HALE NEW O AW % oy FAREBNZ BRSO L C R 5 & (Fig. 3-5) . Area 1 Tl
Diptera larva (/~= H % 1) 3 45.0% T 5 L, Area 2 C1%39.2% T Trichoptera larva (ke
Hgh) 238 S L7, KA EAEMTIZEDHEE1E. Area 1 75 68.1%. Area 2 23
76.6% TEHITHEWMEZRLT,

AL E NEY T O A% oy BRI B Sk C Lo & (Fig.3-5) | Area 1, Area 2 &%
\Z Trichoptera larva (Fer7 B S H) 23212740 29.0%., 73.0% T L7, KAEHHEAL
ENEYHROBAEMIZ EDHEIEIL, Area 1 A3 45.6% L 4% TIalY | Area 2 Tl 82.8%&

HEICEmOMEZ R,

52 i FE

Uit FEIMIX 19 B 39 BHTIZD £DH L 35 FENTEE TOIRE N AIRE T o7, 25 EH
I% Appendix T4 |2, Area 1 IZHBLL 723 F &M DY AN Appendix T5 (2, Area 2 ([ZHHBLL 7=
R EM DY A% Appendix T6 (2R L7,

BFONTIE LR LT FEW OE S B s 2RI Fig. 3-6 ITRLT,

Area 1 CIZE (11:30-12:30) DR 2ME AL, W@ E AL (2 317.2 fE{A/m®, 338.4 mg/m® T£<,
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&1 (6:00-7:00) & 47 (17:00-18:00) IZ-Z 4241 196.92 {E{A/m®, 221.3 mg/m®, 158.42 f{Ak/m?,
160.4 mg/m® L0 727072, Area 2 TIEfEAREL, i EEEDICHINZNEI 172.6 E{K/mM®,
259.7 mg/m* L 4<, B2 116.8 fEIA/ME, 207.4 mg/m® LA LT-1% . 4 7 Iid RS0 % 112.7
fERIM® LB L3 BN 723, i B Rl 228.5 mg/m® SHEIL 72,

BoIi FEE AR B RS T RDE (Fig. 3-7) . Area 1 TidH], B &
R[5 12330 C Diptera larva 2324041 63.9%., 74.4%. 70.9% CHE L5172, Area2 THRT
OI§fEH7C Diptera larva 232 11240, 57.0%. 71.8%. 55.5% CH#E L L7z, it FEMFIZ A8
LKA OEIEIE Areal TIX 78.4% -87.4% DM TAEIL . Area 2 Ti% 83.9% -87.8%
D TEH LI,

O FEM 2 BRI B &t CA 5 & (Fig. 3-8) . Area 1 ClEERE L L[RITL
Diptera larva 2351735312 32.3%., 44.6% . 39.2% SAEAREL IV METIZH 5058 EL72,
Area 2 TIXEAIE Area 1 &[FIU< Diptera larva 28 32.5% T (5 L7278, 821X Lepidoptera &
Diptera larva 73211 4131.2%. 31.1%LIZIXFRICEIA TH -7, 4 121X Coleoptera 73 25.2%
TS L, Ui FEMW IS S0 2K AEE OEIAIL Area 1 TIX, 66.7% - 70.5% DTV
TIOIE A LOT203, Area 2 TIHEIZ 62.6% 1 4E LT, B, A 3T

44.0%. 40.8% & 4% FlEl~>7-,

%3 EAEY
JEAEMILT B 20 BHIT7=0D, ZDHh 25 )l E TRl E R[RE Th 7=, Area 1 IZHHIL
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7 EEE B OV AN Appendix T7 (2 Area 2 [ZH B L 7= EEZE @i O U A% Appendix T8 (27K
L7z,

BONIZEAEBY O 1 m* L4720 OfE AR, B EEZ X5 Fig. 3-9 (Z/RL7, Areal T
[T (rapid) < 1,184 fi#{4&/m?, 7,376 mg/m®, V- (riffle) < 3,024 {E{&/m?, 19,536 mg/m’,
T 768 fE{ARIM2, 2,440 mg/m? Td-7-, Area 2 TIZ I T 2,080 fE{A/m?, 20,944 mg/m?,
SEHET 2,744 A {A/m?, 13,944 mg/m?, IT 640 fEA/m2, 2,712 mg/m? CTdh-7=, Area 2 DT
HEZOLE, FECTERE LN EL, T TIE»o7,

O R A B 2 3 FARE RN AR RS A T A D L (Fig.3-10) . Area 1 Tidk, FHHET
/% Diptera larva 23 4LE 741 45.4% ., 45.8% T L L7223, - Tld Ephemeroptera nymph &
Diptera larva 232414 43.4% ., 42.9% CTH -7z, Area 2 Tix, FI#TiX 53.1% T
Ephemeroptera nymph 73, i TiX 55.1% T Diptera larva 23, i Ci% 40.0% T Plecoptera
nymph 22 E g EL7Z,

FOIT A B Y% 43 FARE R 200 FE kLA T LA & (Fig. 3-11) . Area 1 Cid Diptera larva
DEPREICTEIEIL 34.5%, 45.6% T HL, P TIL 54.0% T Trichoptera larva 23 /5
L7=, Area 2 T, F-ilfi L i C Plecoptera nymph 73 1124 53.4%., 50.6% CTHE S L., T
I% Trichoptera larva 7% 56.6% T (5 L7z, 7235, Trichoptera larva (X F#i Tl b7 >

77
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94 TH EFOERME

Fana~vOHELERNEYLE, it TEW., KAETBYEZ RO TERThOREEEIE B LT

BEEE FE0o 4 F850#E A L=, Ivlev @ E <° Jacobs @ D Tl EHAEW N EsEE 21

FAELTZDSHALE N P IAFAEL 2D TG B &2 D D56 Tl e Bin /2l (-1 £

7213 1) Z7=L ., Chesson @ o, TlX 0 Toho7-, ZOMEMIT. FRAH RO TEW) (=% TEW)

\ 2203577,

it FEWIC LT R DT LR oA UTEH LR R, Area 1 Tl

Trichoptera larva (24 TOFTIEDERIRMENFE O B, Diptera larva (21T A DOZIRMEDF

b7z (Fig. 3-12) , Area 2 (1238 T Area 1 L[FIERIC, Trichoptera larva [Z1E® | Diptera larva

(TR OIS &)%hf;(lzlg 3-13),

MFEWICH LT RERERLEZH VT EEOARUTEHALZA R, Area 1 TiZ

Trichoptera larva & Hymenoptera (/7 H) 122 COR TIE DR MEDFEDH I (Fig.3-14) .

Area 2 (23T Trichoptera larva & Hymenoptera (/T B) 122 TORTIE DB PEDFE

541, Plecoptera nymph & Diptera larva (2138 ORI A3F8D Hi7= (Fig. 3-15)

AL T, HAEEEE A WC EEEOKfREICE A LM E. Area 1 Tl

Trichoptera larva {ZD A IEDIRIFMEZ R L | hid4 TR ORIETH-T7- (Fig. 3-16) , Area 2

IZBWTH AR O RAELIVE (Fig. 3-17),

JEAFIRL T REREREZ AW T EEROAFEEICE H LR Area 1 Tl Diptera

larva |2 ZIE DR MEE 7R L, Ephemeroptera nymph & Trichoptera larva (2138 O3S Z
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7KL . Plecoptera nymph (2137 % L8854 L C\ V7= (Fig. 3-18) , Area 2 Tl Trichoptera larva

(ZIED@BIRMEZIRL , T TR OERMEEZRLUZ (Fig. 3-19),

B
N
m
M
3

5 1H JHILENEYD

Franaw 1 BUTVOMELENEY HOEAD O AL S IONE E &L I Area 2 DAL

Y Area 1 DAEA EH 7= (Table 3-1), F7=. Coleoptera DEA%LAY Area 1 Tl 1.33 fHIKA TH-7=

DIZXFL, Area 2 TiE 0.23 EIATH -7z, Coleoptera (I BEMARNDE T L THAGTSINDZEMD,

Area 1 OBEMN G T 7o LB X DIV, SPBRENCE AR IR 22 5L (Fig.3-5) |

Area 2 G Trichoptera larva 23 (5 L Cu =, 24— R {ZF51F 5 Trichoptera 1 Brachycentrus (77

JAALNE 7 T)E) Tl HIVTUV =, Brachycentrus [T#EHEMEDO RN 7T TR T 282 TR EL,

P HIEEOHERE T DU (FFICIH ) (22 <A B2 (FEH, 1962; )14, 1985), 2D &, Area 2

T ana~ZRE T OIS TEOMEEEZRELZ2D | ARIOXIRFERICIRoT2LE 2D

iz, LnL, B COMEMRESL B D, HALAKEMG CRELA N DI AED N 77 B

2B A4+ 5275 (Nakano & Furukawa-Tanaka, 1994; Nakano, 1995a) . 4 Bl EFE Li=A

Tanaw RN E AL TH 7728 Trichoptera larva #%<fEAL TW=EbE 2 BN,
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%52 H iR FEY

AWFFEORERIDIF 19 H 39 £ 35 FiA3 A E TZ7= (Appendix T5, T6), ZMH %, Epeorus

latifolium (/L€ 27447 1) | Epeorus ikanonis (FItZ% %% 17) | Cinyggma hirasana

(I¥~Z=HUH%r7) Drunella cryptomeria (33 /<% 5714 17)  Megarcys ochracea

(AATIABU7T) | Alloperla bimaculata (7 %€ IRV AT 477) | Alloperla sapporensis (.=

Y'IRUAY /7). Rhyacophila kisoensis (7 #'L-he%77) | Neoseverinia crassicornis (44

717> "e/r7) | Pseudostenophylax ondakensis (4% 7 ~he ) O 10 fILE =Y 712308

LTHEL, b 10 FEIEE5 (1982) 2388 LIZiG /K AW R AN LD KB 5 sk Tl

WFB A KM (09) ICBLTHRY., Wi 7B KK THo7-88E 2 bivd, 72720 .

KA B KE R E L, Panntle und Buch 1. Bech-Tsuda 7%, Chabdler A#) 2= 7 i

BLOY BMWP 2Ra 7k E s (MK, 1998) . KDFEMZ2 K E o E1To12id, 2hen ik

WZEDRTH B0 D,

B IFH L D00 FEM OE AR L1 B B2 Tl (Fig. 3-6) . Area 1 TILEITHE &

MWL FAEA IR FEN DL, Area 2 TIXEICH T EXRZL, BEAYIZITD7en-oT-,

AWFFETIE, e/ ~DAEBMTHLID ATBOIEELHVEE OFEZATORD T8, H

1 %U\T7KQEE:E%K%§5EE@{}IL‘FE I 20 BEFHs5 4 RpETOBE k—%<{)IL‘F—g‘é En

FHHAL TS (Furukawa-Tanaka, 1992; #iH:5, 1996; Miyasaka & Nakano, 1999) , Area 2 ™

FESIT. W T ENZ W END AT FENZL H It TEN D75 Eito

BRNHTITEDN, Area 1 OFERITITEZE L2V, L, JINZIR> THRAER D56 &
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JROGEIZIBNT, MDA B L odfiit T 8232 <72 52 & (Kawaguchi & Nakano,

2001) , ATRERR S 7Y~ N OV TR DG B LN~ Y DG TIIRAR o T &

PREDDDDHZENNBINTND (R, 1990; B« <71, 1992; Kb, 1996) , 4 lHID ]

TUT OFBEARD, 8 EFEIT v~ /X THIBTHHN, ZOMICHLNT-FEN Area 1 T

(374, Area 2 TIZ~VHHLAERBI S O B AONT-Z 875, Area 1 TIIITRER) S

DT EIBOUARNL T lod | BT FRRER LN -T2bDEEZ LN, Ry bD

FRERERE B o BERE BN AR AR S b | W B & bk T (Fig. 3-7, Fig. 3-8) . Area 2 4 D

Coleoptera # [\ V7= 4>"CC Diptera larva 23& (5 L7-, Z® Diptera larva {% 2|2 Diamesinae (¥

<2 AUHHE) THDOHN TV, ZOZENE, Diamesinae XKD 22 B TohHT-6

(HEM, 1962; )14, 1985) | it F &AL EIEE N LW EHEI S AT,

%3 TE EAEY
ABIOFERNGIX 7 B 23 B 25 O KA D3E E TXT=, 2055, &40 TIThiv

Hrary B A DSARIC BT AHA (R, 1979) THIHLL 7= Drunella trispina (R M7~ 47

J17a7) | D. cryptomeria (33 /~%Z 77 awy) | Epeorus latifolium (/L& L7207 ww) |

Cinygma hirasana R Y~ =HUn7ay) D 4 i34 R EEEL CHBIL, $7-, EiR 4

12 Baetis florens (7 u—L > 2= 4 1a7) . Drunella kohonoae (7% ~&~% 57/ 1) |

Megarcys ochracea (44 7AW/ 7) | Alloperla bimaculata (7 %€ IRV BT S T) |

Rhyacophila kisoensis (3> #'L he%77) | Pseudostenophylax ondakensis (4% 7~ e /r7)
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D 5 FEE A7 9 FlITMm U7 (2@l THBIL 7z, Zhbo 9 FEd PN, Epeorus latifolium

& Alloperla bimaculata 33E 8 HUK T ik A A OFHAE OllE, 1964; )I4A,

1966; Jft1li, 1976; 5, 1993) THir )| _EFilks 6 it CHBLL TRV, & R Hikiz

B DN Eifihk, iz mofieE z bz, 723, LFto 9 FITIGKAY RS (G

B, 1982) |2 DK E G HPERL CIIEIE KM (08) 2B T2/ CTHHT-D il = 7138 G Kk

K THHEE BT,

o, KOS e E & Tl (Fig. 3-9) . Area 2 D B B4 R riffle (CFH) THE

BINZUNRE R LR 0Tz, —RICKAER B0 A BB TR > S > LR o Ze b Tk

D (HEH, 1962; )14, 1985) A RIDFE R LI1T 870D, ZOZ &1, W BRI B W CTEFEiE

DoAY 72 (AT UL, 1944) | IKGFIRTEDEROFHAIORAEIC L Db D EZ 2 BV, Ko fi

(A AR b Y B B b A L7 A5 SR (Fig. 3-10, Fig. 3-11) . Area 2 M C Trichoptera @ (5%

FE D, B FEHEICEE N E W, 2RI 7 H o Th KA e Pseudostenophylax

ondakensis (4 ¥ 7 e 7)) N HHBLL 72728 TH 2573, Pseudostenophylax ondakensis @

JORBERMEDO N r T IIR HRERE A R T2 D (HH, 1962; )IE, 1985) , Z4LbA°

EF o THERE T DN E T T 570 L Bbhs, Area 2 O BHAIZI W TEERE LT

Ephemeroptera 7%, ¥ B & kLT Plecoptera 73 (5 L7223, R T#EEL Y Heptageniidae (747

ragRh) L KEICEV Perlodidae (TIAB T 7 IR IZLALDEE ZBND, 20D 2 SORNT

BIEICARTHOICE LT X2 7 auyBHIEDS R L, TIADT RN AL A< 5R
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A2 % (FEH, 1962; )&, 1985), Jo T, Area 2 [ZBHL Tid, —fxi7Z2 7.,

W, HOKA R B oA BRI EFRREORE NGO, Area 1 IZBIL TTEDOIENFEY

LaWEER Th o7, ZHUTIEAEBH Y — SR OB E ST, BB L5720 DL

oY gV ial

55 4 T ERFEE O ]

Ivlev, Jacobs 35X TN Strauss O ERIGE TIIEREE H DAY ORE LN B T HEHDHFEDOEE

EW D LVFFHRIFEED R BN HIIRZSZ T D 28D AR R I L OFHI T OERITL

ST FEMLIEABIM O N RE S ThHEE 2 HND, Ivlev IO Jacobs DFE%E T, ]

WD BREE PIIIAFAE LT EILE NED T IAFAEL 220 o 1o 356 L2 DO D856 Tiddason

Fu7ofiE (-1 £721% 1) 27~k L. Chesson DTl 0 ThoT-, FD7-8 | BrEE I TR T AER

Nt HY U T RO BNy Strauss DTGE . BrEE O ORERL LN ELL

TN [H0ZR i [ %5 C Lk A3 FTREZ Chesson DRA P T 5 2L TR WD R SEHIZ DD T

RUWINEE Z BT,

H EFOERME

EROIRIRFE S O F 2 MU 7= 4G 5255 Strauss & Chesson D=0y B U CGEIRFES A

W U755 4 JBo L (Fig. 3-12, Fig. 3-13, Fig. 3-15) ., U7 2@ U CEAE, ME RS
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IR CAS RGO NT-DIXJE D Trichoptera larva (Zxt 3 AIEDEZ T THo72, Fiz,

Hemiptera (%7 A3 H) | Hymenoptara (/~5 H) . Coleoptera (= F =% H ) % DA 2k D

Tt BRI, T — AR b ORER R E ST E O Y T TR ORI

FBRLRTNIERORWEDODIEDRRMEZ IR EE RO, JEABYI S 21N T

I% (Fig. 3-16, Fig. 3-17, Fig. 3-18, Fig. 3-19) . Area 1 O EE 4 oIc R H L% & (Fig.

3-18) LA#LTliE Trichoptera larva 23R\ IE 0388 R % 7k L . Eohemeroptera nymph <°

Plecoptera nymph, Diptera larva |23 & O&RIEE R LT,

INHDOZEND, A auaa~id Trichoptera larva 235 FL7ZBRIZIFA TERTIHLDOEE

ABH, B T DD 7RO R BUTE L THE FLIZERICIT A TERET500L%

ZHiT,

Fana< LR BRI R 75 =Y~ A 24 [BfE H L7z Chesson D& FVWTEED

ERMEZ R U2 Tl (Nakano B, 1999) | B2/ B HUICHRVIE DR (0.80, 724 Af

ff=033)Z L., KERBITITHNEDORERIRME (004) 27 LTz, =V~ ARED

Oncorhynchus (47 J&) I3 RER 72 B A T ana~7a X Salvelinus (17 &) L0 ifF

K INIMEI TSI (g, 1984) | A vana~(dfeAd B B LRI, iFATEE

FTH0, BANPOEEETICH S HRHN =~ ALV RS it FLZREAER e B R+ 26

RERFENZNEB LN,
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Iron frame

Surbernet for the drifting animals (Square 25x25x90cm, 0.3mm mesh) using this

Fig. 3-1.

study.
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Fig. 3-2.  Sampling points and distribution of river flow velocity in the Ikushina
River (Area 1).
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Fig. 3-3.  Sampling points and distribution of river flow velocity in the Churui
River (Area 2).
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Fig. 3-4. Surbernet for the benthos with quadrat (Rigo Co. Ltd., Square 25x25x90cm,

0.3mm mesh) using this study.
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Fig. 3-5.  The individual ratio(left) and the wet weight ratio(right) of prey in the stomach

content per fish in the Ikushina(Area 1) and the Churui(Area 2) rivers.
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—O—Area 1 (ind./m3) —{1— Area 1 (mg/m3)

—@— Area2 (ind./m3) — 8- Area2 (mg/m>)
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Fig. 3-6.  Daily changes of number of individuals and total wet weight of the drifting animals
in the Ikushina(Area 1) and the Churui(Area 2) rivers.
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Daily changes in the individual ratio prey in the drifted animals per a cube mater in the Ikushina(Area 1) and the Churui(Area 2) rivers.
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Daily changes in the wet weight ratio prey in the drifted things per a cube mater in the IKushina(Area 1) and the Churui(Area 2) rivers.
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—O0— Area 1 (ind./m?) —0— Area 1 (mg/m?)
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Fig. 3-9. Difference between the number of individuals and the wet weight by the zone in the
Ikushina (Area 1) and the Churui (Area 2) rivers.
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Fig. 3-10. The individual ratio prey of the benthos of evry zone per a square m in the Ikushina(Area 1) and the Churui(Area 2) rivers.
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Fig. 3-11. The wet weight ratio prey of the benthos of the evry zone per a square m in the Ikushina(Area 1) and the Churui(Area 2) rivers.
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1 — O E —— 1
D Random feeding
—/— L
/ (a)
05 | L 0.125
0.1

0.01
Random feeding
(E,D,L)
A— = M 0.001
EP nymph TR larva 0OAA PL imago DI imago HY LA

PL nymph DI larva EP imago TR imago HE CO OTA

Fig.3-12. The feeding selection indices of the population by each equation for the drifting animal in the Ikushina River (Area 1). EP;
Ephemeroptera, PL ; Plecoptera, TR ; Trichoptera, DI ; Diptera, OAA ; Other aquatic animals, HE ; Hemiptera, HY ; Hymenoptera, CO ;
Coleoptera, LA ; Lapidoptera, OTA ; Other terrestrial animals.
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_O_E
—{ =D

1 L . Random feeding | —@— o
Random feeding (Q)

(E,D, L)

0.5

0.11

ﬂ 0.1
o«
Q 0 /s Q
[ aN
€ 0.01

-005

1 T T T T W o S [ E— 0.001

EP nymph TR larva OAA PL imago DI imago HY LA

PL nymph DI larva EP imago TR imago HE CO OTA

Fig. 3-13. The feeding selection indices of the population by each equation for the drifting animal in the Churui River (Area 2). EP;
Ephemeroptera, PL ; Plecoptera, TR ; Trichoptera, DI ; Diptera, OAA ; Other aquatic animals, HE ; Hemiptera, HY ; Hymenoptera, CO ;
Coleoptera, LA ; Lapidoptera, OTA ; Other terrestrial animals.
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=== —o—a ER
—{—D Random feeding ) -
05 v — (E,D,L) Ran(:oan; fedlng -
\\
' 0.125
01 )

EP nymph TR larva OAA PL imago DI imago HY
PL nymph DI larva EP imago TR imago HE CoO OTA

Fig. 3-14. The feeding selection indices of the wet weight by each equation for the drifting animal in the Ikushina River (Area 1). EP ;
Ephemeroptera, PL ; Plecoptera, TR ; Trichoptera, DI ; Diptera, OAA ; Other aquatic animals, HE ; Hemiptera, HY ; Hymenoptera, CO ;
Coleoptera, LA ; Lapidoptera, OTA ; Other terrestrial animals.
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1 O—E 1

—{ =D Random feeding | —@— & | 3
—/—L . (a) -
Random feeding ﬁ —
05 | /(E,D,L) 10.11
~) 4 01
" =
Q 0 — - Q
- V
Sq 0.01
05 -
1 e o B o W e 0.001
EP nymph TR larva OAA PL imago DI imago HY LA
PL nymph DI larva EP imago TR imago HE CO OTA

Fig. 3-15 The feeding selection indices of the wet weight by each equation for the drifting animal in the Churui River (Area 2). EP ;
Ephemeroptera, PL ; Plecoptera, TR ; Trichoptera, DI ; Diptera, OAA ; Other aquatic animals, HE ; Hemiptera, HY ; Hymenoptera, CO ;
Coleoptera, LA ; Lapidoptera, OTA ; Other terrestrial animals.
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—O—E Random feeding

) /(a) -
—— L
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Random feeding
(E,D,L)

0.25

0.1 Q

E,D,L

-0.5

-1 0.01
Ephemeroptera Plecoptera Trichoptera Diptera

Fig. 3-16. The feeding selection indices of the population by each equation for the benthos in the Ikushina River (Area 1).
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Q o
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Ephemeroptera Plecoptera Trichoptera Diptera

Fig. 3-17. The feeding selection indices of the population by each equation for the benthos in the Churui River (Area 2).
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—O—E Random feeding | —®— @
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—/—L
0.5

0.25

0.1 Q

Random feeding
(E,D,L)

| |
-1 0.01
Ephemeroptera Plecoptera Trichoptera Diptera

Fig. 3-18. The feeding selection indices of the wet weight by each equation for the benthos in the Ikushina River (Area 1).
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-1 \ ’ | 000t
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Fig. 3-19. The feeding selection indices of the wet weight by each equation for the benthos in the Churui River (Area 2).
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Table 3-1.

Each feeding selection index using this study.

Range of

Range of

Name Equation positive | negative Merit Demerit References
lev's food The effect in the sampl-
vilev's 100 ri - pi It is easy to be under- ing is the greater.
. e e < <. y to be under
electivity index Ei=— o O<Ei=1 [-1=E<O | 00 The comparison is the Ivlev, 1961
difficulty.
Jacobs's Ii-pi It is easy to be under- N is not consistent in
. | S — =<1 |-1=<D: Jacobs, 1974
selection index Di ri+ pi- 2ripi 0<Di=1 [-1=Di<0 stood. over of three.
Chesson's ri / pi | i [|1tis not affected, evenif | :
R o 1 < e : e effect in the sampl-
selectivity index |“'= ™5 wipy |° <a@i=1l Qi<+ [lthe relative amount of a ing is the greater. Chesson, 1978
i food changes.
Li food It is easy to be under-
inear foo L
selection index Li= ri - pi 0<Li=1 |-1=Li<0 | 3t00d- The comparison is the Strauss, 1979

There are small effects
in the sampling.

difficulty.

However, ri shows the proportion of some species (i)
occupied in stomach contents, and pi shows the proportion
of some species (i) occupied for in the drifting animal or in

the benthos.
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HLE B

FanawR T A< A (AU F ., Salvelinus leucomaenis) . ¥~ A (#2757~ 24hfa .

Oncorhynchus masou) 7¢ & ORIV 7 BRI, BIREIZITREIT DL T~ A7

By MIZ B W TR DTS EN D5 Fr 5 2 i THWANEE Y| AR ET 52

EDMENSILTUA (Nakano, 1995a; Nakano & Furukawa-Tanaka, 1994; Nakano 5, 1992) ., JIE{7

BIFRDRRAZICITRR 2 R ER B 2 6ND08, Y A XDNANL AR DRSO R E 7R EN TH D

LENTEA (), 1978; 4k, 1980; Nakano, 1994; Nakano, 1995b; Nakano ©, 1991).

[FETHNC Y BN AR 056 TOR TRERRIZIELANVED, RIS EZ 5252

EDMENSILTUA (Nakanoet al., 1992; Nakano & Tanaka, 1994) , LocL ., BEARFYZRNBNL D ERST.

PR OV TR S TR0,

FIHICBWTZORBREBIIV< OO E D POHELR DI LR TED, Bl

AR AED R ZIIIGEED A ERZARNE SIS T 52 ERH B TVD (McLees &

Moon, 1989), £7=. =& A D] (Acanthurus nigrofuscus) D&, &, IAE I E A

HZi% 3.0, 2~3 HOME T 1.4 H5 12 TTELe5 (G, 1991; Montgomery & Pollak,

1998), — 75 NEE DA, Frich) 7V T AR EV MR EITEE) /L —ORPEAE | /i

fED RSy ELCHEETHY (L, 1969; Larry, 1987; /REFD, 1996) . ZNHDE A B4 5200

RROIBIEETHZENARETHDH CKH G, 1974; AR5, 1993;  Zenitani, 1995; BFA15H,

2002) , BIAEFTIZ, AEOR BB\ T, REBIREZ MDD OfELL TR
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B EAE WIS TE (BIAIE, $5R5, 1994; IR, 1996; 85, 1999; B8,
2001), LU, R sE O Rl 3D 2813 =4 (Oncorhynchus keta) 0777 h~
2 (0. gorbuscha) (2B 51,0 TG HD, 1985) i) IIMED V7 BHEFEIZ OV CORFZEIT R
(S

BB O P O (DNA BEU RNA) L2 37 O & 4 & RNAIDNA I,
Protein/DNA I3 oRZ R B2 E DB RTEMEIC L TEBT2ZENHBLN TR (L],
1969; HEFH, 1985; fw H 5, 1986a; 1 H 5, 1986b; Folkvord & Moksness, 1995) | R EIKHE
TR TR IC 20155 L E TV (Buckley, 1984; Bulow, 1987)

% 3 B TA T aua~ORIREEEHI KT HEEDFRVEC OV TSN LIZAN, BF A 3R
FTHZLCIDEEIZOW TR T DR ERHLHE b, ZZTAETIL, BT, Mk
T B OBLR DA v ana < ORFIRTEZ T, AR EDSE 1 BRI EE R
bNDER i3 Fin B L O R ML R FIRBA L T 228128 o T EIEREN DAL 23 5%
FIRRRIZG-Z DT OWTERLI, £o, BTT7 A0 E N7 VBT ARITMKEIS
REDEGDOERICTHBE S, VIR EIZWICHIN T2 L8 Mo T D CRH - (L, 1974,
Wedemeyer 5, 1980; 3 H©, 1985; Takeuchi, 1990; 4255, 1993) , AHFZETOFHAI 1
W EICRRE O L ana~ ORI TIRY (B4, 2002; /NE (L, 2003) , 4[RO
BTN ZVETARBA L VAR E AN TAB R D HEBLA R OALAUE, FnAR SN O]

JNZBIT DA T ana~DEREROMIONR O LR LR PRSI,
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528 MEREIOT L

o5 LIH G

TEATHEN DNERLEARAIRBE D BAR A ALMNC T HLEBIT, AT ana~ D AT R OMfEAZ

BRI O AR TIIARL ) TRAE LT o7, FAITAEER ERT O <L 7)1 TIT-

72 (Fig. 4-1) , U7 INEGRFRAKD 10 km, 9 7 km ORI THAR—Y 7~ iAo T D, 7]

F735 100 mIEE T, W/FI27 7y 7 THF DS, RS 20 m b T 2E T (R [E L) 23

RN, T A726#) 100 m #g7»s 1 52 AETIE=a 7V —MIES 3 Hi#EFD S

AUTEY, BRI 2 m OFGEIR TH-o7o, SHIT, 210 m @I 22 TR EV BB STV

oo PRI, %22 L T OWEVER 7 ICLF 7228 OHERES RO, SOEROF I X227

— IR EH LI o TNz, A ara~ OGN D055 1 PB4 AL 2 WX NE T

FTOXME (K 1.3 km) TITo7c, 72720, 8 L PEHZ A50 T, 1 0 £ TO X TIEfts

NN Y 7T~ AN BPZEARBTDIEN BN TS (F54F, 2002) | [FIFTH)

I AFEL A BT AZ IR0 v ana~ D ERRITEENED CWAZENTFREINT-, /.

1 FWBZ MITFENRE SN TODA, A (2002) IZLDeA v arna~ L TZofk

EOFMMAITENSDLHERIL TWD, LinL, S EIOFIELM I 1 5 A Lt THZ

Thv A (HEARBIOEA) AR LI-ZENOAFEDOW FIZARFRETII WS DL LT, — 7.
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2 FHLUTHENRESNLTELTHIAOH LA AR THLIE, b7/ ~ DR D FEE

PERHVITEN D DFRE N -T2 ZENBA R OFIA X bR LT,

552 Rk

2004 45 H 28 H/B[AI4E 10 H 31 HETOMICHE A L[El, ~UA)IRH A2DH 1 PB4

LET 2 WX AE FETOXM (K 1.3 km) NTEF 89 fA{AZE LA (=L IR v T ay

77— Smith Root £, 10-b i) &2E#d 3 KO, Al 2 AIIZEIVICIVERIL | Big 2 TR

AR RXE FEEZAEL, KmL THFE=RICRBIRY, /5 ET-85 CTIRIFLIZ,

% 3IH BRI UERE

RIFL QWA T ana~ 2 it BELIHEEZIVHL WAYEZ S ATZHILE DEEZ

mg HALTEHAIL, LB WA Z I H LI R ICZEOHLE B EZFHHIL TTLDENDIH

fLENEMEREZFE MU, Z0% . HEZMPIEERNLEUIVEEL  ZZDILMEToRS%E

i L LT 0.0 mm HALTRIE L7z, £7o, BRSPS B, A i B B2 mg HAAZ CREHIL

7"4
—o

BONTARERR LR EO DL E 2 RERR LGER»OIGER RN R LA (RE AT

g B DAT B Ba R LT E WA E )6 T Jel 4 (R LA ) O

312k e RSV S Eav i D N N S
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AEGEE (CF. %0) =14 (g) / (1A (cm) ) *x1000
W/ HEER R b (IL/SL ratio) =M & (em) /FEHE(RE: (cm)
HFEFEEC(LSI, %) =Tl E & (g) /& (g) x100
A Feim E (ISF, %) =E{bENAEMEE (g) /1A (g) x100

AFERRFEEL (GSI, %) = AFif i B & (g) 1A (g) X100

(L BRI OW T RFIRHS R S L TR0 B 28R L | Heiser (1966) 0 J7 I5121E
STHADREYIHORAFHLL (Plate 4-1) . S5, g LIFRO T AT Ofif2-4) 20 £
EEHLL . Nakamura & (1998) O I Ko TlED B # 2 5L | Rl EHEE LT,

L, B H L7 1AL TR O AEMIT 10% 7L~ UL AR CEE L. AR B L OVFIRBANEE
T CTEHRVFEETRIEL ., B CEAREB IO EELRIEL, 28, B my HOR
fi% H (subimago E7-13 dun, iR R & Te) ek A B Ok B ke EATE A4 AZ Lo b e E)
Wz, RS B0k A~ B O (pupa) 12K AEB EL CRHIL 7, fBAORE ., /5 FUITER

= LRIBRIZA T o7,

MG A RS

FIADIGE I3/ S (small intestine) <2 KI5 (large intesting) &V o 7= K FITEZRV w8, LidUIE
+ 885 (duodenum) . F 5 (mid-gut) 35 X ONE G (rectum) @ 3 H#BRALIZ KBS DG A LB RIS

(anterior intestine) 35 X U5 &5 (posterior intestine) 2 #AZIC X BIIED UNBE, 1977), Zhb

&3



WA 72 X BN TR W DS OB E N B D ZEN T RENTZ 720 ARFL QWA Y ana~ &g

Wk, WEMZRHUIEGE 2 3% L, MMM Z T, Lz kil Tehtihs

TR TCREE LT, T D%, BH D/ T 7 0 ALY Sum O 2Bk L., 77

T 4= VRO~ I —xA v 2 B A LT-, T 0%, RIS F TRtk

Iz oW TER AL ERGEO R SEAEZIZ3VETIIEL (Plate 4.2) . £ D) fEz HIAE E

Bz LT I L7z,

%5 NREGENEE

JREGE, TRDBIEEIIAELTRIZUEIAR (TG) EVNEE (PL) IZOWTHHT LTz, 43

HHZBEL T-85 CTERAFL CUW=A v ana~ At . s L. g 200 mg ZEHL =%/

— )L — = —F LEAE (3:1, viv) L3412 1,000 rpm T 30 BRIARESFA AL, ZHE 2,500 rpm T

MG BEL . £ O BB AEE SRR HTICHLTC, NIZURTAR | VU IEEOREITFE

HEE TERASH ORIV N TN TN VB TANET AN 2 — U RE CT AN = —

ZHWTHRIE LT,

H R, 2o~ EBNEL

FLana~mfiEitk . i RKI 500 mg % 0.25 M sucrose-1 mM EDTA-20 mM Tris-HCI (pH

7.5) Wik ANz~ A7aF 2—7 12 AN, -85 CTEBE TR, OB LI OE

Hld, FEF(1988) 1285 STS VLT, XL VEEDHIEIX. Lowry ¥ (Lowry 5, 1951) {2k
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STV, N 19 U720 D EA Bl D\ T E A HRITRELL TOHHAE L,

55 3 H R

%1 BRI OERE

K I oA FHAIL 72X EA Table 4-1 (ZRU7, BEHERE (SL) 1L 5 A6 8 A
FT13.7-14.4 cm O TEEIL, 9 AIZ 155 cm EEVMEARL7ZA3, 10 A 1Zi% 14.8 cm &3
DT, AR (BW) HAEEHEIR R L [RIERZ2 M 2 7R L, 5 A5 8 H £7T 42.9-52.2 g D CAH)
L.9 AlZ71.8 g tmv MEz Rl 10 HI1Z58.5 g Ll LT~ EHERRE BIOMKREIZA BT
HiZZ B3 o787 o7 (Krukal-Wallis #1E | ARHE(RR: H = 2.5, p = 0.78, {AH: H = 5.0, p
= 0.42), BHEWEUSF) %5 AL 9 ANTNLEI 6.1, 6.3%Lm<, D2V T6 A7 Hnth
Zi3.7.39%% R, 8 H& 10 HidZEn £ 2.7, 1L.5% LRV MEZ R U=, B FEi EIZI3A
B ZEEEIN RS- (Krukal-Wallis #7¢, H = 31.1, p< 0.001),

B HICBI DA ana~DOIEEMKE Fig. 4-2 1R LZ, 3_TO A28 T 10 cm i
DR EIZELNR T, B—RIZ5 A D 10.0 - 11.9 cm ZFR<F_TD H T 12.0 - 13.9 cm
RGN, F72.5 H.6 ABLUN8 H1T1316.0-17.9cm (ZbE—I 3 b7,

Heiser (1966) 33 X Ut Nakamura & (1998) D 7 £ K> TH A DO AE A H 0¥k LU O %

RO BT L CROTHEEF 0D £ A BT 4 v ana~ OFE k% Fig. 4-3 12
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RUTZ, TTO A TY (0+) IXADIVR) -T2, £7210 AD 5% 5+, 1 BDH) 3
A Cdholz, TXTOHIZEWT 25 2+) ITE—RB LT,

HRICBTDA v ana~vOWHLENBEYOIANS IO 1 B Y4720 DAY OE R L
F % Appendix TO I[ZRL7c, KAERMELT, 9 H 16 B 12 ERFES4L, AR BELT
12 H 6 & 2 ARIESIZ, A OAFHEEMIAAEIT S A28 109.4 fEK/faLikbE<, 6
AITIX 175 EfRMEESBIERDL, E5128 AD 3.7 EFRMETIKTL, Z0#% 10 AD
63.7 fERFAETHEML-, 2B EE TRLE, 5 D 499.9 mg/fains 6 AN 8 HET
88.6 mg/fa7 5 175.3 mg/F DI TEBIL7-1% 9 A 1213 1,919.3 mg/falalfizgine , 10 A
(ZITFE O 76.9 mg/fa bRl A R LT,

HHICBILBMEONEZ RS 5 HOEEEEL 90.6 @A/ (82.9%) T
Diamesinae spp. larva (-7~ XU #iRMSh ) 23, EFAEW) I E & ClE 170 mg/f (34.0%) T
Lepidptera larva(FFav B | F42) 2322V 517, 6 A DA% Gammaridea (3= =t
i 5 ) 28 5.3 filfl{£/£.(30.2%) ., ¥R\ T Diamesinae larva 7% 4.9 &/ (27.9%) 2D 2 >D
SYRERREN AL EA S 7o, W HE & Tl Lepidptera larva A% 22.9 mg/£a (25.8%) |
Gammaridea 7% 22.5 mg/f (25.4%) . Glossosoma spp. (Y~F~e 7T )&, $hih) 23 18.7 mg/fa
(21.1%) 7R L, 2O 3 S FEREN KA BT, 7 H Ol {503 Goera spp. (=>Fav e
@, ShH) A3 2.8 /£ (31.3%) THE S L7273 Formicidae (7URN & 1.5 fil f4/£2 (17.2%)

EE ol I EETHEEELFREEIZ Goera spp.2’ 92.4 mg/fa (52.7%) THELHLZ, 8 A
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O ASIT Goera spp. 73 2.0 fE{4/£4 (53.6%) T, M E & TILFaIN GIE ORI DT

<, Oncorhynchus gorbuscha ®H D& B o415) 75 65.8 mg/f (64.3%) . Goera spp.7° 28.6

mg/f8 (27.9%) TZD 2 /AR K2 57, 9 AIXEEE BEEEHIZHINS 17.6 H

K146 (95.8%) | 1,909.3 mg/£2 (99.5%) T H L7, 10 A 13 fE A%k, & 5 & L4 1 Diamesinae

spp. Larva 7% 61.7 {lE{4/£4(96.9%) . 33.2 mg/fa (43.2%) THE 5 L7-2NE & TITAIN

19.1 mg/#4 (24.8%) L MEA R LTz,

BRI LAY LIRS -0 O EEOZE L Fig. 4-4 (ZRLTZ, 5 AL 6 AldEn<

1 4.6, 5.0 mg/ERERK) 5 mg ZHERFL. 7 A2 19.5 mg/E {4, 8 H 12 27.7 mg/{E{A L INL 7=

.9 HIZi% 104.3 mg/MERE SFTHSML , 10 A% 1.2 mgMEAE 28Iz L=,

2 I JPRREERR RN

BT EE (CF) | AFRRFE 2 (GSI) . FFEFEE (LS B LU R R (IL/SL ratio) 2=

HiZ5 (k& Fig. 4-5 (R U7, IEVMEE 1L 5 A 0 16.1 + 1.3 CEAJ+HEEHERZE) %0 5 7 H 0 15.0 +

1.4%0FTHIAD L, 8 HIZ 15.1 £ 1.7%c 00 L H- U729 H1Z 16.9 + 1.1%0& Fx i fEiZ 7R L |

10 H1Z1% 16.0 + 1.3%o~EMb U7z, AEARFE L 5. 6 HI1Z 0.56 + 0.42, 0.53 + 0.28% &%

VMEZ RLTZ%. 8 H D 2.91 £ 1.91% FTHINMA RS, 9 H1% 2.82 £ 2.61% & B\ ME A HEFRF

L.10 HIZ 2.30 + 3.41%&W0 LT, IFEfEIZ 5 HD 1.69 + 0.35%2°5 8 HD 1.31 +

0.41% ETHRAITHA L, 9 A122.22 +£0.47% L mflz R L7z, 10 H1T1%1.36 £ 0.34%&

BVMEZ RUT B E /PR R I35 A @ 055+ 0.05 75 6 A ® 0.57 + 0.07 ~HEHN75 i
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BIVEDILAELT 8 AICETF O RANA RS- 10 H @ 0.49 + 0.04 £ THRMEM D RS-,

NGRS AEBER R ITREBERBIOGE A RREEICEVWTRbAEENS Ao

(Krukal-Wallis f1 7€, B H = 16.9, p = 0.003, ZEFEfR+E4: H = 39.1, p < 0.001, IFE+R

¥ H=29.8,p<0.001, IR KR : H=25.7,p<0.001), IEEETIZ9 HIZk~7 HE8

ADBAEIZELS(Dunn %, 7 H;Q =3.242, p < 0.05, 8 H;Q =3.494, p < 0.01) , A= FER+E %k

T8 HEIAIFZENENS AL HIZIE~FEIZHEmN->T-(8 H—5H;Q =4.564, p <0.001,

8H—6H;Q=4.673,p<0001,9 A —5H;Q0=4.027,p<0.001,9 H—6 H;Q=4123, p<

0.001), FEHCIZ 9 Alzk~=. 6 A (Dunn %, Q = 3.058, p<0.05), 7 A (Q =3.612, p <

0.001). 8 H (Q =4.552, p<0.001), 10 A (Q =4.399, p < 0.001) BHEIAE -T2, IR

REHTIE5 HITH~ 10 H AR (Q =3.598,p<0.01), 6 HiZk~8 H (Q=3.159,

p<0.05)& 10 A (Q =4.295, p < 0.001) NA E KD 7=,

IR AR LIRm L DR Z Fig. 4-6 (TRLTC, siA I 2208 U CRE IR R L0 & 0D

A A B HBIIRRD b o T, BEMER R LSRR L OBIfRZ Fig. 4-7 (TRLT,

PR R AR FE AR L ORIZIZ 7 AT r=0.72(p = 0.012) LFRVMEBI N A B4, 8 HIZr =

0.66 (p = 0.007) LAHBIRILR N ATz, oD HIZITA EZRFABNIIRRD S o T, FEYEA

RENTHEIFKEDOBEMRE Fig. 4-8 (IRLTC, IRHERR LITEIFHREOMICIZS AL 6 HIZth

ZFur=0.60(p = 0.013), 0.62(p = 0.008) LAHBABIFR AN ZA B2, LARED A TIIA 7224

BIEBD BT, BEERR LG R R L ORRE Fig. 4-9 (TRUT, EEYEMR
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FELIGE SRR EEORIZIZ 7 A2 r=0.73(p = 0.011) L3RV FERE S 2B 728 F D fthod

A BRI AN oT,

7 3 T ARk AISA R E

JIG R (anterior intestine) | 55 £ ¥ (posterior intestine) &G ETHS . B4 #B oD ¥ P #F: 1

MR ORI ZEAV % Fig. 4-10 ISR U7, BBRTEIX 5 A @ 66.2 + 24.9 CEEJHE (R 72) um

756 A0 75.3 £50.0um ~W o7 AL, £DF% 8 H d 41.6 + 20.7um £THA L, HO

10 H D 72.7 + 43.4um £THINL 72, OO ZARICITA BEZEMN RHH (Kruskal-Wallis 1 1E

H =14.30, p=0.012) , %128 H 135 A1~ EIE2 7= (Dunn %, Q = 3.357, p < 0.05) .,

AB%ERIL 5 A .6 HEZT L 44.0 +£10.4, 35.8 + 6.2um SRV MEARLIZ#. 7 H D 68.6 +

14.9um FTHIL , ZD% 9 HD 72.2 + 16.4um FTENZ EF- L7223, 10 A121L 67.3 +

28.5um ~ FRELT=, ZIHDOZEARIZITA B 20 b (Kruskal-Wallis f&2E, H = 41.28, p <

0.001) ., #7129 A1%5 A .6 AT~ &< (Dunn %, 5 H ;Q =3.386,p < 0.05, 6 11 ;Q

=4.845p<0.001).7 HiL5 H. (A EIZEL (Dunn 4,5 A ;Q =2.989, p < 0.05,

6 H;Q=4.344,p<0.001), 8 H& 10 HiFZENZEi 6 ATt~ EH-7-(Dunn %4, 8 H;Q =

4.086, p<0.001, 10 }J ;Q =4.328,p<0.001), 7235.5 H .6 H .8 HDOATE DM FE LA/

fa & LR 0 A | 2l R & O RICA B2 2203 A 672 (Mann-Whitney @ U FRZE. 5

A:U=23.0,p<0.001,6 A:U=300,p<0.001,7 A:U=31.0,p=0.17.8 A:U=29.0,p<

0.001,9 A:U=485,p=020,10 H: U=725,p=0.58), IBRIEBEMEEO M FE: 1Kz Hif
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EOFHTIEE A D 55.1um 75 7 A 0 63.8um ETHIIILIA3, 8 H (2 55.6um ~— s

LW 10 A® 700um ETHEMLE, SO0 EBICABEEZTIRON 2o T2

(Kruskal-Wallis # € . H = 6.24, p = 0.28)

WUEIR R G RTO FAE B R R L0 BIfRE Fig. 4-11 [Z/R U7z, AR UEIR R LG R TR O

M4 E R R oORIZiZ 5 A2 r = 0.69(p = 0.009) OFHBIEAFRNGERD HALIZAS, LIFED H

(ZRAL C3A B2 BRSO DIV o 7o, FEHERR LR IO FIAE BRI R ORIICIE 8

HE10 Alcznehr = 0.85(p < 0.001). 0.75(p = 0.002) DR VR EIAERS Bz (Fig.

4-12) , O B IZI3H BB AD N2 h~ T,

B

At REE

Frana<Offigl g 47-VON 7T NG A B (R EE) OLAN T L% Fig. 4-13 12

RL7. 5 Hi 40-45 mg/ie BB/ D 45-50 mo/ie BB, KT TliEEEo ThaNn

50-55 mg/ie B EFLFR DO BN TN ZE I 3 EIRERMEZRLTZ, 6 HH 8 HET 40-45

mg/{E BRI T — R RO N7=036, 7 H X T X CTOREESZOHEFAIZINE-7-, 9, 10 H

1B —R 2 45-50 mg/ii B EALAR IS - 7278 10 H Tl 20-25 mg/ie B BRI 72— 27 53

FBi, 25-40 mo/ie H SR ik OHIPH I A D EIRI T A D72 o T2,

Fianav Ot 1g 47200V EE & A & (RE ) OEAN T L% Fig. 4-14 ITRLTE,

5 H 735 7 A ETIERE—243 25-30 mg/iit BRI D417, 8 A 12iE 30-35 mg/iiE & A

. 9 H 121 35-40 mg/iiE B &k ~& > 7 722310 H 121 10-15, 20-25 mg/iE & &A1k D
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2 DITE—RBALITZ,

Frana<vOlfigt ON 7V TAREHROFHIZELE Fig. 4-15 (TR L72, 5 HIZ 4.55
+ 141 CERHEHER ) Yo b mifia R L72# . 6 12 4.25 £0.09%. 7 H1Z2 4.23 £ 0.12%&
WL, 8 HD 4.45 + 0.18%. 9 A D 452 + 0.20% & NME M Z FA7273 10 121X 3.74 +
1.28% ERIEITIA LTz, Zbm H I3 B R A 8725580 b1 (Krukal-Wallis 1 & |
H=18.2,p<0.002),9 Aix7 A (Dunn ¥, Q = 3.107, p < 0.05) . 10 H (Q = 2.989, p < 0.05)
I BREIZED T,

FArana~OFlEH OV IRE & A EOFEHIZb% Fig. 4.16 |ZR" L7, 5 A 3.14+ 1.46
CEBIHFEHERZE) %735 7 H D 2.65 + 0.39% ~Bi L7, 9 H ITHmifiE 3.85 + 0.45%%
ALTE 10 HIZITHRARAE 2.2840.90% ~EA Lz, ZH0 H BICIEA B2 FFEI A B 255
D51 (Krukal-Wallis #, H = 32.1, p < 0.001) . 9 HIIfthd 2 TOHIZEE~NEEIZE -
7-(Dunn%,.5 H;Q=3.470,p <001, 6 H;Q=3.487,p<0.01, 7 H;Q =4.137, p < 0.001,
8 5;Q=23.108,p<0.05, 10 5 ;Q=5.387, p<0.001),

10 H OB T D WTE RO REIRIEEE N 72T AR VU IREORIET —
%% Table 4.2 \Z7RULTo, N7 UETARNE A FEHMEL MEREE (Y271 No.101-106) 13V g
BEAFRHEL, NZVETARN, VVIBEZNZ V@V MEEREEE ORI B =D DILTZN
(Mann-Whitney @ U #iE, Wb U =0, p<0.001), NZVETARBI OV AEE O

BEEEWEEORICZOMOTE B TIIA B EIXALNIR - T (AR E: U=16.5,p =0.11,
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{AHE: U=14.0,p=0.06. H it #: U=30.0, p=0.81, I E: U=21.0, p=0.26. LHtfite

B U =210, p = 0.26, IFEFEE: U = 22.0, p =0.30. iR MEHEARELL: U = 26.0, p =

0.52),

TERTEN DIERLE A B2 R AR B DO BB Z T D7 IR ER R UIRE & A RO

fRERDI-, R R LN VT ARG B ROBRE Fig. 4-17 12, EHERE LV VIEEE A

ROBRE Fig. 4-18 |RLT-, A A EL THEEAR LN VIR G A E VIRE

EHBROMIZITIHE BRRMEBEIIALI T,

Frana~ ORI L TEE G A RPREBREBEZLZL T EH LTI RESH)

\

IR RFRREDIRIE L SN DL D EIRE B A ROMEZ RO T, ERMEEN 7Y TA &A=

DA% Fig. 4-19 (2, BN LU AMEE & A R OBRZ Fig. 4-20 IRLTZ, f& M z@E

TIEWELN 7V TA N E A=, VY RE S A REORICA BERMBEIERRD beh T,

FERRBEN 7V IR G AR, TEEREVVIFE G A ROBKREZNE Figs. 4-21,

4-22 \TRUTC, AR 2@ C O ER SR CIEE & AR (N 7V T7A48, U IEE) ORICA

EIMBIE AN Tz, R MEERR LN 7V IA N AR, U RE & A R OM

{R%&Z I Figs. 4-23, 4-24 \TRLT-, AEMMAZEL CH R MEERELEN 72T A

REA R VANEEEHROMIAH BRMBITRRO bR T, AFEE LN 7T A

REHROBMRE Fig. 4-25 12”072, 7 H12r=0.66 (p = 0.027) SHHBIRIRDSZRD HALTZA,

Z DD A TIEA ERMBEILA DIV~ T, AR R E ORRE Fig. 4-26 IR
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L7z, 7 H12r=-0.73(p = 0.011) LIBWRDFRBIN A LNTZ3 T DD H THE 72 AT

OIS T,

Ay anay ORAICK U TIRR & H RN FIREERL TODDEH BT ITHEREN

IRRFIRE DI LSNDL D LIFE & A B ORRE RO T, BHRTEIZI T DM HE F R R

RENZ VB TARGHREDERE Fig. 4-27 12, VB E & A REDBEMRE Fig. 4-28 ITRL

2o NIZVRTAR U NMEE G A REGRTE O AL LG R ORICHBIZ AL h T,

BRI BT A A LA RN 7V TA R EH REOBRE Fig. 4-29 12, VVIRE S

HRLEOERE Fig. 4-30 (RLTZ, NIZVETAR, VNEE & A RENGE ERO M AR R

EORIZHBEIT RO o7=,

B5IE KRE, XV EHE

A 1 g 720D RNA &1E 5 H D 1,754 + 249 (LS HE(RF 72) ugl/g 75 8 H @ 1,056 +

101pglg £THRX I LZ%.9 HIZ 1,615 + 277uglg EAMEL7Z728, 10 H 2% 944

I+

I+

289ug/g LA L 7= (Fig. 4-31), DNA &% 7 H Ofi (314 + 21.4ng/g) k.5 H 7 356

24.4ug/g 775 10 H @ 448 + 18.6pg/g F CTHINME R AN BTz, #0778 & DNA & [RER

O ZRL, 7 HOfE (156.7 £ 19.7 mglg) ZFrE. 5 H D 132.8 + 35.2 mg/g 7°H 10 H D

197.2 + 38.8 mg/g £ CHIMME 23254172, RNA/DNA L IZ5 H D 4.9+0.67°5H8 HD 29+

04 FTHRAIZHALTI-%. 9 AT —FAg123.9 £ 0.7 Z7~L7=25. 10 A IZIZE N 2.1 £ 0.6

EWD LT (Fig. 4-32) , #2737’ /DNA Eix 5 A 373 +£96.0 725 7 A ™ 500 + 64.0 FCTHY
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AAUT=73, 8 HITi3 489 +102.4 LIZIFHFHL, 9 H | 10 B3 241 438 + 87.2, 441 + 91.6

&7 A8 HITHARLREWE TR LIZ, ZRHDOZB)IA M TAHEICHELY (Kruskal-

Wallis 7€, RNA £; H = 61.6, p < 0.001, DNA £; H = 60.6, p < 0.001, #>/X/E&; H =

25.1, p < 0.001, RNA/DNA Lt; H=64.6, p <0.001, #>/~7’E/DNA tt; H=18.2, p < 0.002)

RNA &£ TiE5 Hict~7 H.8 A.10 ADAEIZKL (Dunn {4, 7 A ;Q =3.847,p <001, 8

H;Q=5.183,p<0.001, 10 7 ;Q=5.624,p<0.001). 6 HiZkt~=7 H.8 H.10 ANAEIZ

1< (7 A;Q=3.189, p< 005, 8 A ;Q =4.497, p< 0.001. 10 A ;Q = 4.936, p< 0.001) . 9 A=

W7 H .8, 10 HMEEICIEA 7= (7 H ;Q =3.006, p < 005, 8 A ;Q = 4.187, p < 0.001,

10 H;Q=4.577,p<0.001), DNAETIX9O A5 H.6 A.7 HIZFEIZELGB H;Q=

3.077, p <005, 6 H ;Q = 3.164, p < 0.05. 7 A:;Q = 4.818, p <0.001). 10 A1X5 H.6 A.7

H.8 AlC A& -7= (5 A:Q=4.972,p <0001, 6 A;Q=5098 p<0001.7 H;Q

= 6.608, p < 0.001, 8 H ;Q = 4.552, p < 0.001), Z> /< E & TIL5 HA 9 A& 10 ATk~

HEIZE)-72(9 H;Q=3.278,p<0.05, 10 H ;Q =4.534, p < 0.001) , RNA/DNA Tl

AT H.8H., 10 HDXAHEIZIEL (7 A;Q =2.990, p <005, 8 H;Q =4.995, p<0.001,

10 H;Q=6.736,p<0.001) . 6 H Tkt~ 8 H . 10 H WA EIZIEL (8 A ;Q =4.197, p < 0001,

10 A;Q=5.975,p<0.001), 9 A2~ 10 A DA RIS 72 (Q = 4.027, p < 0001) , ¥

/S7EIDNA L TIE 5 AICt~7 A8 AP ARICE -7 (7 H;Q=3.614,p<001, 8 H;

Q =3.405,p<0.01).
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THEIRR L DNA SEEOBR% Fig. 4-33 IR LTz, AERAMHBEBR Aoitzoid 9 A (r
-0.681, p = 0.010) DHTH Tz, YA R SVEEAETIE 10 A (r= 0.737) 1258
FHEAM BLONTZS, 2O A ICH BT o enoT-, (R E S RNA &IZi3E
HIcbA B2 MBRRIT RO -oT,
HEAER R & RNA/DNA LB L OV <7 IDNA e D RA%% Figs. 4-34, 4-35 ([RLT-,
AR R L RNADNA HIZIZEDHICb A ERMEIZ AN T R R L2 IH
/IDNA F12i% 5 A (r=0.708, p = 0.002) & 10 A (r = 0.790, p < 0.001) 23V VHBE S L7z

B, Z OO FITAH MBI R oot

B
N
m
M
3

H1HE BRI O
F HIZB I DI RERHAEORS I ETAP e R FRE 9 A MV MEZ R LIz, AGikRFE%

DOEALN8 Hlce — 22z =28 10 HICIZAEREEN FTéL-2 . 512, B E ST

BHIFBOE =270 9 HIZHDHIEFNS, XL T)IITOF ana~OpEIHN 8 H K5 10

HRETT, EINELIL 9 A THLEZALN, ZOZ 8T, FRNEHEBOLM)I, BIH

MDA ana<OEINOR R E—ET 5 (5 2 ES M), (KEAMKIZEHWT 20.0 cm 28

RHORBERIZT A9 A 10 HICHBILT-, ZOZ L&A FEEU OB X SN EI %

BEFHE INOORBBAITEIACZSIN, bLITBA OT=0I2# EL7ERLE DD,
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AU TIEH RIS BRI ER O HBLT 22N MBL TV (B4, 2002; /NE (L,

2003) , B (FAME) 13~ )1 CREERME RSN HELT 2K O 1 DL T, WBiZ LB LD

TR DT = DIFAELE 2T CND, T bbb Z LI AE D7l ipH 812 d» T,

A EL72Y | B D 7272 %, Z ORGSR & LX0 TR O )IERER T AT IR (1944) 1285

Aa DT TI37e<, Ab BUTUELTeD | T ORER . AKIRDO LR/ ID, Lol & 2 ibbi¥

DZHIENRBE SN TORWI LD D B~ 5 ENEEL /2D, WINICLEEDHEL

Th TEIT=a 7 —MILLD#EEP SN TRY, REIA &R, ZNHDZENHR

LG TR T HEEEL TND, HARIZBW TS & EHAR A an=~ (7

JII, 1977a) DFEHEAT = X LIS N AR BRI EAL DO THhHETHABIE, 5%, dbifFE. &

(ZHIR A= BN DTN 31T DA L ana~ DO RaHRE 2 R L | 4298 S A\ 2 B972 50 8%

HIZLITHEERBEE bz,

A TA T ana~DFNEMNGKAE, FEAEZ G 14 B 22 B 13 FEA3 R E 7

HETIH-72, 2055, Drunella cryptomeria (33 /~4%Z 5/ 17) | Alloperla bimaculata (7 %

FBLINUAUTT) D 2 FEITAEZ (1982) DG KA R HNT L DK E 15 PSR TIRE KM%

(09) [T L TRYVA RIOFEXEIF B KR Th -T2 ZENB RN,

HEICEE A AE AR TcHDE. 5 AL Diamesinae (Y ~=2UZHEEL) . 6 H I

Gammaridea (F=2—t'df H ) & Diamesinae. 7 A1 Goera(=>Fav ke~ 7J&) & Formicidae

(TUEL) . 8 HiX Goera, 9 HiZfaIF (HZ7 7 ~A) ., 10 A X Diamesinae &72o77, &5 2 BTk
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7273, 5 A £ 10 A IZ Diamesinae 732 <A EE S VA A IFTBEABR I CUWBEEAE %L, &5

(BN D 7222 22V H TS (FF 1L, 1992) o A TEIDIINZIWN T, 724X

W73 2 FDF LORITHY | A FEICH DR H ORI oo 7= Z 8D DB [RIBED ZE N

EzoN5, £12, 9 A L 10 1208 (77 b~ 200) 2ME 5 L7228, 9 HIXZIEHLENEY

IFHIITHOOLIL T, 8 2 B CTHEZITo72H L WX A L TiEtr, w2035 LT

RELEbi, 2SO0 BRI TIZZ ORI 2 BINIKFL TOD LN BER T,

Ll ARAERFIZISWTARICH 77 b~ 208 (BEIR) 23 ELL TV D0 a SRR ST,

AR ATT I ARY 7T~ A, v a¥ e 1330 75 80 cm DR IR 4 > CTREIH IR 2 /EV pE

NZATODR—HRAITHY VNE L, 2003) | IEFIZEINZATST2D THAUTIIRIZIN S HEL

LTWBZEEHIIFR, ZOFREEL T, £PH 110, FEIREFTHT=0ICH L TR B AT

IRPEING N RO T PEIN G 2 PR 4 i@ CTINDS AL &> TLERWEINRZ IS IS EIIL

TLESTZZERBEZDBIND, IRIZ, BT~ HOWTEME R E BN BRI LE->T

WD PEINL TLEA T2 ZENBZbND, FE, A TITHFICE S~ DR ~FRLEED

NDIRBMN RO, LILRMG | Bk D E (Bl () 12 F~L#EL P TR IZHS I E > T

AT 7 b= AN B2 LMD ID LI DB IV IRNIEAD DB R EL TR D

FLELAE 2D, HEMIM 2@ TRMLO L FIFHERSNIZb DD, iK1 EDLIEIE

< E e, BICOROBE S L0300 2800 ZORIEITE 2T, o T A RO X

W CIRGEPHIZ T T 7 b~ RIPAARIZEEIIL T2 Z &, AT 7 b~ ADEINZ I 55
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DDIRNTDIZAE LT SR DT 72, 3 i /FOMSIZIINZBIT 5=V~ ADHEIZE

WTH IO Z7 b~ APRZ 4 A THEEEL TWHD 2 e B (1A, 2009) | [FINZARIZES

WHFEOS ZDORFD A7 b~ 2PN O BEEAE D RIES LTS (Koshino &, 2012), 9 A7 b

LATIANT CER &R DK A B N A28 NS CTRY (IR, 1992b) . Z D EFHA o]

JERRB R O TR > THREREELR > TWDHEHEEIND, /2.7 H.8 HZRE

Ephemeroptera (%77 =7 H ) | Plecoptera(7V /"7 H) 33 O* Trichoptera(Fe 77 H) DA FHE

AHRANE 2 FEORE R (%8450 11-Area 1. Jun.;46.3, Jul.;24.5, Aug.;37.1, Sep.;14.9, Oct.;8.4%. /&

#)Il—Area 2, 66.4, 60.6, 29.3, 35.7, 9.5%) (2t ~MED o7 (~L77)1]| 21.8, 56.6, 69.6, 3.3,

1.0%) , A B TIEAE D OFAE I T TRV, EIZ LD BN LD KIED FA.-

TIROELELIS D IRNZ LR DR DL E 2 BN Ko TR N7 T A~ 7 ATEL A

vana~ ORELIRD KA R BAHOSERMEMENZ LB 2T,

92 IH JERETERYSAEINER

JE BE E T B FE RO L EHIZ 5 HD 8 AT TR 2 12 L 9 HICEBIT®m W MEE RL

721, 10 HIZFH WD T8V o= Pl 2 7R Uiz, ZESERR 20X 5 A D Dir 2 12 EHL

8 HITE—7% % 10 )T TR A I L=, 2R L, 5 2 B EE2E5bETh

BRNCEERTHE A ana~DEIIHNN 9 HIICE K2 D2 -2 RIS -, 72, B

SRR R T 5 A5 10 AIZT TEA O LT E& 505 ME R 23 b, SRERIED

AU HELR S D, B2 6 HD 057 & 10 A D 0.49 LORTHER L TBYKREXAZEE) I/ >
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TS, REDMEREL TS A 6 A IHEANRERETHY, 10 AT TR 2 ITHEFEMEDR T

MHZENHERIS Tz, ZAUTERTKDTEEV RO T2 5 H ZAIIKIEBIEL, £/, KAER R

HIMEERTTHY EIIZEERIENTRINL L LW OYUEN DO R 2 BIE LB T

HHEHERSNDZENDIEFITHEEEZATV, 7 H L 8 HIZ7225L, KIRD LFIZIOIEMEN T2

HTLICE > THEELED 5, SHIZ 9 H ., 10 AICRDLPEINERDT280 | R LT

MEITAR A ZATORNZENS (IR, RFEFR) | FBHREIEOIER RSN, U EOZENE,

AR ARERR DS R U TR R 2 7o E D ZEDRIR ST,

B LI | AETIREES, TR AEHS L OB R IR R e OBIR & T

PRI LA B O RN A F MBI A 59 AR FE RIS LTI 7 A8 AIC, iTE

AL TE 5 A6 AIC, IBR MEERR IS L TX 7 A ICABERMBENRALI,

F7o, HEE i L0 B ASERRFE SR T RSB L O R MR HE R R FL O BfR 2T ~ T

il R, HEEAF MR LIETEEORIICIT 10 AU, AFERHEEUI L TE 5, 7 A, IhR MR ER

R L TIE 5. 7 HIZAE BN AL, HEEHEREFEREOMICH B/ 1 BEIL A4

SR o T, BEMER R I JOHEE Al 3 AR REN ONBALIC B W TR BER A D5 L5

ZHIATEMNS (W1, 1978; 48k, 1980; Nakano, 1994; Nakano, 1995b; Nakano o,

1991) | BALZREMA, D EVERYAZXPREN F D mOMERITRBIREN R THHI L

INTARESIIZ3, A BIORERPOIT AR ER R B L UHEE F i LT IR R SR F KRB O TR

FE L DRSO AR B BAR A TR T AL TER D o T, 1277 WL OO/ G bE
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TEAZABBARIR IS BT A oo Tz, A BIOFEIZ W THE H OF 7 V#0320 fEfk

AR THDHTD | BN OWTHE/NFHIIL CWDRTEEMED B 2 6D ZEnG, 5%, o7

IVEEDIEIN, N THEED D720 BRI TORERE DB BELEE DT,

5 3 T AR R

B AT 4 O 14 SR 00 S A | B = D Z=Hi 221k (Fig. 4-10) T5 H .6 A . 8 A2l

AT & 5 1% ¥ o0 FY A b B2 & O A 2R A BT, SO GE I3/ (small

intestine) X° K5 (large intestine) &\ o7 X RlIEZew 03, LIXUIE+ 5% (duodenum) | H

1% (mid-gut) 3 X OVE 5 (rectum) > 3 H(7d 2 XM AT (anterior intestine) & 544 40

(posterior intestine) ® 2 FRALIZXAIEID U, 1977) , A RIOF R TA L ana~OLE

AR & 5% 50 C FIAE BRI R N 7R o 7= 2L DGR L N5 12 5 CREREDS 72 2 2 &8

HEZRS LT, BB TIEE B OANRIREEE LV (TS 2D 067202 | R

O AL B & &% E o0 FIAE ERHIIa R 2 L TE 258, 5 H D 55.1um 67 4 D

63.8um £ THIANL 72723, 8 H 12 55.6um ~—FFEi-b LT TN 10 H 0 70.0pum ETHEAN S

R, ZOHEEITHEENEY B LIOTHILENEYBEOMREDETELET5L.5 H

XEMRTKOEELDY | BEERIIZ VDK ED L WO EN T DT DT /LF — %K

LD ZEETHIENE ZONT-, 8 A —FHEEZ R T 28T, A v ana~oiEKiEs

6 CH5 13 CTHLHDOIZHL (1, 1991; FH, 2003) , fARFOAKIEAY T H (2003) 1245

IRFUKIR 16 C# LIRS 17.7 ‘CThH-o7720 KD _EFIZHETEVEDIR TR E A BIT,
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9 H.10 AlZEVMEZ /RLIZZ 81X, 9 A DIEHLENEW R HT77 b~ I (EAHT 95.8%.,

IBEE T 99.5%) THOLIL TN I END, REMDEWEIIEZ Z AR T 5 EIC L0 RE

IRREDS RAFIZ 72> T e Z e HERIS U7z,

EHERR LR P AT BRI R ORICIE 5 A IZmWHBABER D b, £ Do H

(ARBIE A DR > T, ET AR R &G RTHT AE LRI & ORI HRB S B B 40727>

olz, =5 EHERR LG E AL LRGN R | ARl SR AT PR BRI R o i3t

\Z 8 HE 10 AR ABINTZ, 2SO ENG, #)11(1978) 04 ik (1980) . Nakano

(1994) | Nakano (1995b) 33X T* Nakano ©(1991) 23 5L TWHIDIZ, AFEIZIBWTHIRY

A RN EOEEFEN ONARLASR ED | BRI LV RFIREBE R OB DL DL IGRTTELY

HIERIO AL ERGIIa R AL REIREE 5L B b,

HAH NRED B R IRE

B HICRIT DA 1 g 14720 DR 7V BT AR (Fig. 4-13) T 6. 7 3LV 8 H &E—FQ

40-45 mghtE T Bk a7 H O 9 AT At L. 10 A1 25 mghe i

FALEELL R ORES 40-50 mg/ii T RKLRED 2 BELCS -, £7-. VBB O 254k (Fig.

4.14) TIE5 b 7 HET 25-30 mo/li B &AHRRICH 72 —RA3 8 A, 9 HIZITHEMNIC

FRLTHE, 10 HICHWMNED LIZZ81E, N7V eI/ R GA &L VRS & A EiTdticpl

T AE M Z R UTc 2 BT 5, 10 HORNZVEIAR G A &)Y 25 mohw. E sk L T ORE

& 40-50 12 E AR D 2 BRI ivTc, 20— ORE RIZAMECEINIBEIR T 5b D&
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BABIIZNN, 20 2 FEROAFEMRIEEN A BRI bah T, T FERE, K

&, R, EWE, R EEERR I OWTHIO 2 BERICH B 23 AL R0 -

2o ZOZ &I DO RF IR AL R I HEIRIC B2 N 7V B T AR D T B IR A 2L B 2

B, 7T~ 2 DEE CRA - 1L H, 1974) LFEBRICHEKIEISREDO RS, D FVAE/LME

(ZES TR Z VB TAR AN B LIZEE AL,

NZVETANGAH RV REEAROFEH LTI, N7V IAR, UV IRE G AR

B[R A R~ LTz (Fig. 4-15, Fig. 4-16), FIRFERITITHTT7 M~ 2708 8 H AN G

EUARY ., 8 HRMS 9 H FAICHEINT S UNE L, 2003), ZOFADOA L ana~< i ZMbE

WNBEW 1 T1T77 b= ADIITLO BN TRV T7 M~ AINE R LIZRER, 9 HORNZ T4

ROV IREEARBEVEZRLIZbDEEZ BN, F2. 5 HIBRNZUETAR | VA RE

GARDBD B Z RO, 5 H i34 v ana~ 1R M7= O A E RS E B &)

<8 HIZMIFA LTI-ZEEBRMRHLE b,

N7V TARITEE T 3L F— O E ., VIR IR OR Sy &L THEZRL DT

HY (HF, 1969; Larry, 1987; /~Er5, 1996) . £z, 77~ A ADY A W/KEICREDHE

. DEVAEILME ERBAR) ITHEN N Z VBT AR U U R E I 2282305

TS CKH - LU, 1974), L. A E D 10 H 0% EEE S 5L (Table 4-2) . N7 U+

TANGHRPENMERZIVEE & A RUARITBRWMEZRLUIZ, 2, Zhbo 2 SORf

A CAE L AT IRFE 2 AT Bk, G R MR ERR b RYER R | (REICA B AR 2
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LIRS TeZLmb | Z'NVMUIZE DN 7V TA G A ROBDRLAEALCHEIN DT DH

FELRIDBR N DDHLEE 2 DN,

FHIZBWTEERRBIOFEREN VIR B IOV IRE S A EOMICAE B2 H

XA DR 2Tz, NIZVETARNIZT X — DT E THY . VTR ML D B

45 Ti% (LKL, 1969; Larry, 1987; /REFD, 1996) , 577, HEUE(R R SoAF (B RPN OJIE(T

VBSR4 ()11, 1978; 44k, 1980; Nakano, 1994; Nakano, 1995b; Nakano &, 1991) , 1t

ST, ZHDMIZFHRE N IR D2 Te ZEMBERFEN ONEAL O mHXIZ B BT A=

D MENIZEZ DT RNFX — BT — T ThHIEHEER ST, ERRENNENRL DS B OME A

(TR DR B M ORRIR SRR O i W EF AR T DR S < Th | BT GO R W

T eth 3 D7D IR BATEN 28 TR LT —DIHE P REWVS DL TSI, o, KRF

IRTFNF = TEFZ LD TSR ABESELI L B AN,

MGG EE | P BRI L O R MR R R L LN 7V T AR EIXV IR E & A R OMIC

HERMENI AL -T2, Fo, AR IEEIZSOWTEH 7 HIZOAFHEBENALNTZIZT

ST, EMEE FTEEEL IR MRERR IR BREBOIEETHY N7 VETAR,

VNREGRBIREBDIIE THLHIENL, ZNHDOIZIEOMHBENR LN ZEN TS

3, A BIORE R DENE R D86 RITGL N Tz, ALiEESKER LS O e R (FL

EICEDE, BT~ A MDGE | RKMDIEE & &2 OV TAE/LMUEREERGA

FERATRMER O TIAEZENHRLNDZETDIRNEL TWD, ZNHDZENBA v ana~iE
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DI NFR O RO KA OV TRBREDOIEIRLL TN Z U IAR U IEE

W TRBIREBATHI T 2BRCRAENAELLZEN B 2 bz, LL, 5Bl 10 HDT

— A5 2 FEC DI L30T, REIRIBOFEIRE L TTIEAL HEKE IS RED IS

FMOER DB ZDNDHTEINDA R SHIRDIRT S LB E BT,

H 5 I KR, 2 T E B R IRE

FIED AR TMIEIE R M IE RbE WD 2 SOMIRZFF S (T8, 1991) | HEALHK =

270D DNA &I A7 s OFRIEIC /25 (R, 2001), £7=. #2737E/DNA i

KB DO KX S AR L, 512, RNA/DNA Fhi3Z s RO B AR OIEREDOIEE L7127

(Bulow, 1987), 1> T, ZIVHDOFEE DA R ERINEAHEE T AZE MM A HETH S (Hh

87 1991) , AFHEORE ENOA T aua<TIE 5 ANnD 7 AT CTHAEME NS -V D

DNA E(IfEHLEbIZAON2h 7=, £72. RNA/DNA T KEICED Uiz, ZiuT E

(KIS ED Z ST E G BRDOTEMES T30, ZORFNC S B G REI T2 DE

E R BTz, EDOTOMIBEUNIEALD 2D T2 EZE R BND, £D%, 8 HHvb 10 HITHT

TiX DNA &5/ IZHEINL . RNA/DNA L 8 A 725 9 H I/ TR Ao

77e ZOZEIL, MfaE DO INE R B 2 OND, — ., X2/ 7EIDNA x5 H2MEno

HIZHATEVMETELE Eo TWHIEND, MIADO RESIFTHHNNESNZLZRLTVD

23,5 HIn5 T ST THINL, £ D% —EDEEZRL., 9 HIZIFRENITHA L2223 10

AT U=, 3725 5 AN 7 AT CHIBEAIE KL . LRI F D K&
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e EBIRMAERT L, 9 AT S T/ S<2257% 10 I TIERL TWetBE Abh

77o o _UAINCBITEAana~<i3 5 A9D 10 AICHNT TR B S A &0 N0

TVWAIEMNBRBIREN B THHEE 2 HiL, RNA/DNA (237 .8 A, 10 A &¥fEn

RNWZENBKIED LI LD BLE Z T TNDEE Z BT,

K HDRBXEFEL DNA &, RNA &, Zo VB G E,. RNAIDNA tEBXOZ L _7E

IDNA HEDOBHRIZEWT, BEXEELDNABED 9 A, BXEEX L VBEEHEED 10 A . 2

M EEHRZEIDNA LD 5 AL 10 A BE/RMBEAN O3, oo H Tz ilb o

WA BEZRMBIT RO o725, BEXELOMOBGRIT—E TidZe, a7k e

REEIEC TEAL T DI EDRIB ST, 2, & H DL E S DNA &, RNA &, #2378

G4 & . RNA/DNA B L OZ 27 IDNA HEDEIFRIZIBW T, I EE RNA &0 6 H

L 10 H. JEVSEEE DNA &0 10 A IS &2 R~ 5880 9 H | IR L RNA/DNA

=D 9 HE10 A, BEEEZ )7 EIDNA kD 9 HIZH BN RN, Zofho

HIZH BRI AL/ o722 emb |, TEREF Y72 Rk E IRRE L A B ) 7 e Z R BB 1 T

FTLL—HEL2WbDEE BN, 1> T, Al LA 2R 2 TR IRERZ D

— IR FREE TIIH DN, A ana~ ORY A X LB N E B 7 e R B IC 5 2 5

BTN oD, ZOZ LS R EERITIEEI ARG 28 S L SRR MO &

e B A2 KEREUT D705, £ DRV A XD RENWT2D 2 OHEFRFORRIRVMERF D720 DXL

BATH), AT D720 8 Il f N X — 2 LHBETHEEALND, —T7, Avana=d/h
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BERITHRN DD Z Bl L NIRRT 50, EEINCS L RN ZENLm R LF

—HEDBDIRNEEZLN, TORERTFNF = EL TEND RS (L - dr iy,

1991) ., 1> T, A EIOFERIZB W TR A X BLONER L DNA &, RNA &, 2o\

4 & . RNA/DNA 3B L% =2 IDNA D RIC—E D[ o7~ 2

b,

PLEDZENE_UA N DF v aaa~< L5 A0S 7 AT N RELRDD ., FfE

WEIAO @ AKIRIC KB EZ T H N TE G ROTEEMET L, Moo RESITET

LEZ T EDERPBOEIRACTHEEZ DN, DED FINITA B OHEKEND

M3 272D IHINE2NNE R L . B O @ KRR 2 572D DB L E % . HITHII

T EDRESETIZE O, Kl LR ORELZT —EDRESERD, FIITIZAKIED

ZEURFERIED RAF72D T, — RIS R E A2 ia b L | A B o gLk, 7k

B TITENMADTZOITREDHE R ZITIEEZ DI,
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Fig. 4-1.  The map showing location of Pereke River and the study area.
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Fig. 4-2 Standard length distributions of Dolly Varden collected from Pereke
River from May to October, 2004.
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Fig.4-3 Age (+) distributions of Dolly Varden collected from Pereke River
from May to October, 2004
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Wet weight of food one individual (mg/ind.)
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Fig. 4-4 Seasonal changes of wet weight of food one individual.
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Fig. 4-5 Seasonal changes of condition factor (CF,%.), gonad index (GSI,%), liver weight index (LSI, %) and intestine length /

standard length ratio on the Dolly Varden collected from Pereke River. The error bar shows the standard deviation.
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Fig. 4-6 The relationship between standard length and condition factor in the each month on

the Dolly Varden collected from Pereke River.
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Fig. 4-7 The relationship between standard length and gonad index in the each month
on the Dolly Varden collected from Pereke River.
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Fig. 4-8. The relationship between standard length and liver weight index in the each month



Intestine Length / Standard Length ratio
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month on the Dolly Varden collected from Pereke River.
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Fig. 4-22 The relationship phospholipid content rate and liver weight index (%) in the each
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ratio in the eachmonth on the Dolly Varden collected from Pereke River.
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Fig. 4-25 The relationship triglyceride content rate and gonad index (%) in the each
month on the Dolly Varden collected from Pereke River.
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Fig. 4-26 The relationship phospholipid content rate and gonad index (%) in the each
month on the Dolly Varden collected from Pereke River.
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The columnar epitherial cell length of posterior intestine (. m).
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Fig. 4-29 The relationship triglyceride content rate and columnar epitherial cell length of

posterior intestine in the each month on the Dolly Varden collected from

Pereke River.
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Table 4-1.  Measured result of the Dolly Varden collected from Pereke River

Month SL(cm) BW(9g) ISF CF GSI n
May, 2004 14.1+£2.7 52.2430.4 6.1x26 16.1x1.3 0.6+x0.4 16
Jun. 13.7#2.2 429226 3.7+#1.7 15520 0.5+0.3 17
Jul. 14.4+3.3  51.1+38.8 3.9+#3.0 15.0+1.4 1.1x0.5 11
Aug. 14126  45.8+26.3 2.7+25 151x1.5 2.9+1.9 15
Sep. 15.5+3.4  71.5+485 6.3+3.0 16.9x1.1 2.8+2.6 13
Oct. 14.843.5  58.5+51.4 1.5+1.2 16.0+1.3 2.3+3.4 17

(Mean=£ SD: SL; standard length, BW; body weight
ISF; index of stomach fullness, CF; condition factor
GSI; gonad index)
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Table 4-2. The morphological data of Dolly Varden collected from the Pereke River in October 30, 2004

SL BW CF GSI LSI IL/SL TG PL
No. sex age ]
(cm) (g (%) (%) (%) ratio (%) (%)
91 17.1 851 M 3 17.0 2.32 1.05 0.52 48 2.6
92 15.8 681 F 4 173 0.39 2.12 0.58 4.7 25
93 13.3 384 M 2 16.3 1.04 1.13 0.44 4.5 20
94 13.8 20 M 2 16.0 231 1.40 0.46 44 22
95 14.5 46.1 M 3 15.1 2.85 1.37 042 4.6 24
96 12.1 297 F 2 16.8 1.10 133 0.49 46 23
97 13.1 368 M 2 164 1.03 131 0.44 46 27
98 15.1 580 F 2 16.8 0.69 142 0.54 47 40
99 150 612 F 2 18.1 0.61 2.11 0.49 49 38
100 154 55.6 M 3 152 0.26 1.38 048 44 3.1
101 113 241 F 2 16.7 0.73 1.69 0.50 18 1.1
102 116 256 F 2 16.4 135 126 0.50 22 15
103 133 317 M 3 13.5 123 0.95 0.47 20 12
104 165 670 F 3 149 11.12 0.98 0.50 22 12
105 138 928 F 2 16.3 042 143 0.51 22 15
106 13.1 349 F 2 155 11.16 1.07 0.47 20 14
107 26.6 2467 F 5 13.1 047 1.16 0.49 49 32

(SL; Standard Length(cm), BW; Body Weight(g), CF; Condition Factor(%o), GSI; Gonad Index(%),
LSI; Liver Index(%), IL; Intestine Length , TG; Triglyceride, PL; Phospholipid)
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Photo 4-1. The otolith of Dolly Varden charr(3+). Arrows show the opaque band.
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E AT, I FEW A EEV T AR R LT WEEDO B 520 o THRBITEI A B AL,

RIFDK I FR I PIERZ H8D | BRAER e R 5280 b TnD, A vanas

b, 7= LFUCRNIBREBLD B LRGSR ORI A BT 52800, [AROBR N

TWDEHERIS AL, A B D R OB EM o+ 28RN T A=A LR B AR 23

Trichoptera larva Z@IRNAVITIEEEL TOEREREZKBLIZb DEL B X HID, ZDT2 | KD

FHEMZRA v ana v ORMEEEIRE T 7O, KA X LB B LI AL ETHHEE X

Do IOIZ, BEFED Y BHESERFFTHNCAE BT 258 1BV THES BRI D RIEICE
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Jacobs (1974) . Chesson (1978) . Strauss (1979) @ 4 SOFEHEE A, AAFFEICED, Zhb
DIFEDZNE ORI R E R S RAREIZ/20 B TS C TRV T DB Z R LTz, 41,
EbA v ana~ORMER I OREORINEICB A 584 BRI ED720121%, ZhbH 0
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DXL EETESHD,

RULT)ITOA v aua~O &M Diamesinae (v~ AU #E) | Goera spp. (=¥ av

ST TE) AT b AP0 3 MDA IR O R H2 O TRY, 2huddn) Il B IO

HINCB T DR ERE A o7, FI11(1992) 128D ERED KR EL BT =TI BN T

Chironomidae (== AU B E}) ML HELT 5L TWA, S EIO E/Rdl BRI I A2 L0 I2H

DITIREIZIE A DR E O N A ERE I BT e HE L TR > TRV, F11 (1992) D R fifd

—% 9%, Diamesinae 135 A, 6 H, 10 HIZZ<HBIL7=, 10 A1tk A B &K T3

HZENFNHALTEY OINEE, 1992b; Honma &, 1972) | £t )11 3 L ONEIE) 1 TITo 7= FR A I

VT Diamesinae 238 5L TEY, SXU7J)INZBWTH RO R Tho7-, Lol 8501

BLOWEHE) 0S4 6 HiX Ephemeroptera (577 17 H ) 4 Hi<° Trichoptera (e 7 H) h

MBS TEY, XL T)IORERER T, > T Avana~voBMHEIIENRZEND

A B A BB I3 A2 LN ZOfE B Db S, /7. Goera (v~ he 7T )&E)

IRFCHAN L L TOERPIIHSN TS T, EAEM O ERRO AR 31| B 5L D PR

ZIVEDDITT Th D, £o, AL ana~IAT77 b~ A ZHAH AL T2y, Bh4 2

DOEITIIH T 7 b~ AZADFEINZHEL TN =DIZZDORE IO A L ana~ 2 &< Iny-
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FEDIFRIT BT L LI T EALND, Z DI IREORER IO L ana~

DIRFEICEEL T, JRAEBM & O FAN NSRBI O LRI DR EEITO L BN K E

WEEZRD,

DRFIRNENOARTEDO AR T 2R ERBT-CHAERREHER T 52 LTS, JTRRRZEMR
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MAE LR R B2 AR FRIR S U TR E & B LR IR R | ARl O AT B/ AR B3 7

SNDZ LTIt T~ A DY G RN TEALZRE AT AN ER LA R e e

LU ARSI N Z BN CTRIELZRABRE 7T A 9 7R 8 OB 2 £ I8

TAHZENEONTEY ()11, 1978; 44, 1980; Nakano &, 1991; Nakano, 1994: Nakano,

1995b) | A ana~DEE I BV THEALZRERII IV R EMOm W2 & ZENB D

T3, A Bl Ol RITAFER R LCE TN NOFRIEL ORISR mIE A B2

mote, LU, ATEIHIBLR SO HER 9 4013 R BRI Z LA E DB ThHLEE X

SV, ZOZLFA A LR R BRI F —DFERBEEL R TIIE THIIENERNT

bHLEZ BN, TOHERD—DLL T, FERTARVX =TT DI T /L — DI

ZEFoND, T05 | BAERII R O T B RNEEL5AT (BT (ZEMT

HZEMD (Nakano, 1994)  WSRIIZZE D BT OWLERIZ FLIRDZENE 2 Hv, FER.

HE TN F—b LD, — AR N2 L TRAOFE A Z [R5 5 7250 1
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F 2 T — [T IRN LN TSNS RIS SR = 0L — (B R &5

AR TRZEN 2D, FT- BRI T RXF—ZRNICE 2 5D TIEeL REITHE AL

TWDIENEZBND, T72Db, AR LI B 23 DB EARTEN TR 25 L i
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Y 0N

AFFEICLD, A vana< 3G 0L @D A AR L TRy, KAER R
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Fig. 5-1.

Location of artificial dam in the Shiretoko Peninsula
(modified from Kuwahara &, 2005)
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Ecological study on the feeding habits of Dolly Varden charr Salvelinus malma
in the Shiretoko Peninsula, Hokkaido

Atsuya Yamamoto

Summary
Chapter 1

River ecosystems closely interact with land ecosystems via various ecological
processes, such as predator—prey interactions and nutrient cycling (Hynes, 1975).
Additionally, river ecosystems are easily altered by many stressors such as natural and
anthropogenic disturbances (Willamson et al., 2008; Fausch et al., 2010). Because of the
sensitivity of rivers to other environments, they often reflect conditions of the whole
ecosystem that have positive and negative interactions with the rivers. Therefore,
studies on the ecological functions of rivers have been rapidly increasing in recent years,
and the management of rivers is one of the major challenges in nature conservation.

In 2005, the Shiretoko Peninsula was registered as the third Japanese World Natural
Heritage site because of its rich natural biological resources and unique ecosystem, in
particular interactions that occur in this area between river and terrestrial ecosystems as
well as the presence of precious wild animals, such as brown bears (Ursus arctos) and
Blakiston’s fish owl (Ketupa blakistoni). Rivers are one of the main elements of the rich
and unique landscape of Shiretoko, and a greater understanding of the river ecosystem
would contribute to understanding the whole ecosystem of the Shiretoko landscape.
However, IUCN pointed out that while they recognized the value of Shiretoko, there
was little information available regarding its river ecosystems.

Fish belonging to the family Salmonidae drive ecological processes of river
ecosystems in subarctic areas. A salmonid fish, the Dolly Varden charr (Salvelinus
malma), is the only freshwater fish living in the rivers of the peninsula and it is widely
distributed from upper reaches to estuaries. The Dolly Varden charr are, therefore,
responsible for connecting the ocean and the forest. Additionally, they play an
important role as the major feed for Blakiston’s fish owls in the river ecosystem food
network of the peninsula. The Dolly Varden seems to be an umbrella species requiring a
broad range of environments, including a spawning environment in the upper reach
area; this makes it a symbol for the environmental conservation of the Shiretoko
Peninsula.

By understanding the conditions of the Dolly Varden charr it is possible to estimate
the state of a river, potentially leading to a greater understanding of the Shiretoko
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Peninsula landscape. However, only limited information is available on the habitat,
ecology, and problems related to the Dolly Varden charr.

In this study, we characterized the feeding habits of the Dolly Varden charr in detail
in the rivers of the Shiretoko Peninsula (Chapter 2). Next, to clarify the relationship
between the hierarchy within the population and feeding habits of the Dolly Varden
charr, the selectivity for natural prey was investigated (Chapter 3). Furthermore, various
nutritional conditions were examined to clarify the relationship between the hierarchy
within the population and nutritional conditions (Chapter 4). Finally, we
comprehensively examined the relationship between food quality and hierarchy using
the results of the previous chapters to understand the environment of the Shiretoko
Peninsula as a landscape (Chapter 5).

Chapter 2

Seasonal changes in feeding habits and ecology were investigated to obtain basic
ecological knowledge of the Dolly Varden charr that lives in the Shiretoko Peninsula
rivers.

The Dolly Varden charr were captured once a month between June and October 2000
from a survey section in the upper reaches of the Ikushina and Churui rivers located at
the base of the Shiretoko Peninsula, and the stomach contents were examined. Prey
species of 18 orders and 43 families appeared in the stomach contents, 25 of which were
identified. In both rivers, the main prey species were Ephemeroptera nymphs and
Trichoptera larvae in June and July, terrestrial insects in August and September, and
Plecoptera adults and Diptra larvae in October. This suggested that, like the
white-spotted charr, Salvelinus leucomaenis, of the same genus, the Dolly Varden charr
did not feed selectively and instead fed on a range of prey species at different times. In
the lIkushina River in August, the percentage of terrestrial insects in the stomach
contents was particularly high, suggesting that the river was rich in riparian forests.
Conversely, in the Churui River in August, the ratio of Diamesinae larvae was high,
indicating that the environment is more suitable for the growth of midge larvae such as
Diamesinae larvae because of the slower flow rate relative to the lkushina River. The
Dolly Varden charr was thought to mainly feed on benthic animals, though the
proportion of terrestrial insects in stomach contents was high throughout the study
period. This may be because of the absence of other salmonid fishes such as river
residential cherry salmon, Oncorhynchus masou masou, and/or white-spotted charr in
the Shiretoko Peninsula that would usually compete for these terrestrial insects.
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Chapter 3

While the previous chapter discussed how seasonal changes in the stomach contents
of the Dolly Varden charr indicated its low selectivity for prey, it did not take into
consideration the density of prey species in the environment. In this chapter, therefore,
four selectivity indices were applied using the stomach contents of the Dolly Varden
charr captured simultaneously, and the drifting or benthic animals were quantitatively
sampled to clarify the prey selectivity of the charr.

The survey was conducted on July 28, 2000, and July 27, 2002, in the Ikushina River
and the Churui River in the Shiretoko Peninsula. The Dolly Varden charr were collected
by electric fishing or fishing while drifting animals were sampled with six nets in the
morning, during the day, and in the evening for 1 hour and the converted into density
per cubic meter from the drainage volume. The benthic animals were collected twice
each at rapid, riffle, and pool using a Surber net with a quadrant of 25 x 25 cm and were
converted from the distribution within a rapid, riffle, or pool in the survey area to the
average density of the whole survey section. Ivlev (1955), Jacobs (1974), Strauss (1979),
and Chesson (1978) were used as selection indices. Prey species of 32 families appeared
in the stomach contents of the Dolly Varden charr while 36 families of drifting animals
were found in the drifting samples, and 20 families of benthic animal appeared in the
benthic samples. For selection indices, Ivlev, Jacobs, and Strauss equations were judged
to be inappropriate for comparison given the different environments of the survey areas.
Combined use of the Strauss and Chesson equations showed a negative selection for the
benthic Ephemeroptera nymphs in the lkushina River and a positive selection for the
benthic Trichoptera larvae in the Churui River. From this, it was hypothesized that the
Dolly Varden charr were randomly feeding on drifting animals but selectively feeding
on benthic animals. In the previous chapter, it was predicted that the selectivity of the
charr to the prey species was low; the results of this chapter suggest that that same is
true for the drifting animals.

In this study, the prey species were classified by order and applied to the selection
indices. However, because the behavioral pattern of species in the same order do differ,
the selection indices would be ideally applied at the species level. Additionally, there
were reports that the differences in stomach contents were caused by interspecific
and/or intraspecific hierarchy in river residential salmonids, making it necessary to
analyze body size in relation to hierarchy.

Chapter 4
Hierarchies are known to occur within populations of river salmonids, with these
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hierarchies causing differences in the feeding habits of the salmonids. Relationships
between body size and hierarchy have also been reported to occur within populations. In
the previous chapter, differences were observed in the feeding habits of the Dolly
Varden charr in the Shiretoko Peninsula, suggesting that hierarchy influenced nutritional
conditions. In this chapter, therefore, the author investigated various nutritional
conditions of the Dolly Varden charr to determine the influence of differences in body
size on nutritional condition.

Every month from May to October 2004, the Dolly Varden charr were captured on
the Pereke River in the Shiretoko Peninsula by electric fishing and stored at —85°C until
analysis. Condition factor, liver weight index, and intestinal/standard length ratio were
used as indicators of morphological nutritional condition, while the columnar epithelial
cell length of the intestinal wall was used as an indicator of histological nutritional
condition, and the lipid contents (triglyceride and phospholipid) in liver and amount of
nucleic acid or protein in muscle were used as indicators of physiological nutritional
condition. Based on the standard length, body weight, liver weight, stomach content
weight, and gut length, the condition factor, index of stomach fullness, liver weight
index, and intestinal length/standard length ratio were calculated. Continuous tissue
sections were prepared for the anterior and posterior portion of the intestines using an
ordinary paraffin embedding method, hematoxylin-eosin staining was performed, and
the columnar epithelial cell length was measured under an optical microscope.
Commercially available reagent kits were used for quantitative determination of lipids,
including STS variant by Nakano (1985) for nucleic acid quantification and the Lowry
method (Lowry et al., 1951) for protein measurement.

Condition factor and liver weight index gradually decreased from May, showed the
highest value in September, and then decreased again in October. The gonad somatic
index showed low values in May and June, followed by high values in August and
September before declining in October. The intestinal length/standard length ratio
gradually decreased from May to October. There were few positive correlations between
these indicators and standard length. From the seasonal change in the gonad somatic
index, it appeared that the peak in Dolly Varden charr spawning was in September.
Additionally, since the condition factor and liver weight index showed a similar change
to the change in the gonad somatic index, these indices were considered to be related to
maturation. The columnar epithelial cell length in the anterior intestine showed the
highest value in June and the lowest value in August, whereas the cell length in the
posterior intestine showed the lowest value in June and the highest value in September.
Since the change in the cell length in the posterior intestine showed a similar pattern to
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that of the morphological nutritional condition, it was thought that the cell length in the
posterior intestine was a good indicator of nutritional condition. Both triglyceride and
phospholipid content gradually decreased from May to July, showed the highest value in
September, and sharply decreased in October. There was no correlation between
condition factor, liver weight index intestine length/standard length ratio, and both
lipids; there was also no correlation between body size and both lipids. Since both lipid
changes showed seasonal changes similar to the morphological nutritional indicator,
lipid content was also considered to be affected by maturation. No significant change
was observed in the amount of DNA, with the protein/DNA ratio increasing from May
to August and low in September and October. In addition, the RNA/DNA ratio
decreased from May to October except for September. No correlation was found
between these values and the body size. These results suggest that there is no
relationship between nutritional conditions such as cell size, protein synthesis activity,
and hierarchy and that the physiological nutritional condition fluctuates with
maturation.

There was no clear correlation between indicators of various nutritional conditions
and body size. Furthermore, since most indicators showed a seasonal pattern similar to
the gonad somatic index, it was hypothesized that nutritional condition was strongly
influenced by maturation. The dominant individuals were initially thought to have a
better nutritional condition because they fed on a more nutritious diet, but these results
show no clear relationship between body size and each indicator. One explanation may
be that surplus energy was not stored in the body but was consumed for growth. The
range of the triglyceride content in this study was very narrow from June to September.
This suggests that the energy stored in the body is constant regardless of body size and
that surplus energy may be used for growth.

Chapter 5

The only river residential salmonid inhabiting the Ikushina River and the Churui
River was the Dolly Varden charr. As there was, therefore, no competition between
other salmonid fishes and the Dolly Varden charr in this investigation area, it was
considered to represent the basic feeding habits of the Dolly Varden charr.

Seasonal changes in the feeding habits of the Dolly Varden charr were observed, such
as their feeding mainly on Ephemeroptera nymphs in June and Diptera larvae in October.
It was hypothesized that the Dolly Varden charr were feeding on prey that was easier to
feed on at specific times. From the investigation of selectivity, it was found that the
Dolly Varden charr showed positive selection for Trichoptera larvae. In other words, as
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Ephemeroptera mainly emerges in spring there was a large biomass of their nymphs
before emergence that the Dolly Varden charr then fed on. In summer, the activity of
terrestrial insects increases including the number of dives they make to the river,
allowing the Dolly Varden charr to feed on them. In autumn, the Dolly Varden charr fed
on midge larvae because the biomass of other aquatic insects was low. The selectivity
result was considered to show positive selection for Trichoptera larvae as a result of
using the July sample. However, considering the hierarchy in the population, the
selectivity seen in this study may be caused by the feeding of subordinate individuals on
Trichoptera larvae. Therefore, to more clearly characterize the feeding habits of the
Dolly Varden charr, it was necessary to analyze these results in relation to body size. In
this study, Ivlev (1961), Jacobs (1974), Chesson (1978), and Strauss (1979) were used
as bait selection indices. Although these equations are superior, there were also
disadvantages in their use. To study selectivity for bait and not only the Dolly Varden
charr, it appears that improvements need to be devised for these equations or a new
formula developed.

While it was initially thought that dominant individuals ate a more nutritious diet, in
this study there was little correlation between morphological or physiological nutritional
conditions and standard length. However, in reality, large individuals are considered to
be dominant individuals. This discrepancy is likely to be because the indicators used in
this study are mainly indicative of the accumulated amount of energy. From this, the
energy stored in the body is considered to be constant irrespective of hierarchy, and
surplus energy is thought to be used for growth.

Taken together, these results suggest that many Dolly Varden charr prefer the
Trichoptera larvae that are abundant in pools; depending on the season; however, other
prey species, such as terrestrial insects, salmon eggs, and other aquatic insects, were
also needed. To supply these prey species to the Dolly Varden charr the environment of
the river, such as rapids or pools; the environment of the developed riparian forest
where terrestrial invertebrates such as spiders or ants can fall into the river; and the
environment where the pink salmon swim in the upper reaches and spawn need to be
considered. Consequently, it seems necessary to preserve these environments from not
only the perspective of the river ecosystem but also the entire landscape. From this
perspective, the habitat environment of the rivers of the Shiretoko Peninsula examined
in this study appeared to be good. However, approximately 40% of the rivers in the
Peninsula have artificial structures installed, with only approximately 25% of the
structures improved. As there are still many unmodified structures, urgent improvement
is needed. Many roads also cross these rivers, particularly those rivers that occur outside
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the world natural heritage area. Revetments are, therefore, necessary upstream and
downstream of the bridge that, in addition to reducing the supply of prey species down
the river, may allow overfishing by anglers by increasing the ease of approach to these
rivers. It is, therefore, necessary to consider not only the rivers in the world natural
heritage site but also those outside it.
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Appendix T1. List of stomach content in the Dolly Varden collected from Ikushina River (Area 1)

DATE Jun. Jul. Aug. Sep. Oct.
SPECIES ind mg | ind mg | ind mg | ind mg | ind mg
Aquatic animals
EPHEMEROPTERA nymph
Baetidae, Baetis spp. 133 423| 033 080 080 1.07| 037 133| 0.07 047
Cloeon spp. 0.07 053 0.07 040
Pseudocloeon spp. 0.60 287 0.10 033
Centroptilum Spp. 003 047
other 143 420| 080 290) 103 120| 010 040| 0.27 0.87
Ephemerellidae, Drunella kohonoae 060 523| 0.03 1.33| 013 1.10
Drunella basalis 0.03 150| 0.03 1.33| 003 0.23 0.07 043
Drunella trispina 0.07 2.30
Drunella sp. 020 170 0.03 0.10
Cincticostella nigra 003 077 003 023
other 0.10 087 0.07 0.90
Heptageniidae, Epeorus latifolium 003 197 007 177 023 210
Epeorus ikanonis 0.03 020
Epeorus uenoi 010 0.20
Epeorus spp. 0.17 1.70] 0.07 0.00( 0.03 0.00
other 1.07 1223| 020 1.20] 003 0.27
Leptophlebiidae, Paraleptophlebia westoni 0.03 0.10
Paraleptophlebia spp. 0.03 020 0.07 0.07] 0.00 057
Ephemeridae, Ephemera strigata 003 337
PLECOPTERA nymph
Nemouridae, Nemoura spp. 030 057| 057 0.80 023 0.80| 023 0.00
Perlodidae, Megarcys ochracea 007 880 003 113| 000 170| 0.03 0.63
Isoperla nipponica 0.10 0.00
Isoperla spp. 003 027 033 260| 007 153| 003 0.03
other 0.07 0.93| 013 137 0.20 863
Perlidae, Spp. 003 017| 010 080| 0.07 157] 017 0.23
others 0.07 0.00| 007 010| 0.07 0.03] 003 0.00
TRICHOPTERA larva
Glossosomatidae,  Glossosoma Sp. 073 60.77| 037 3357| 073 197| 027 670| 003 0.07
other 0.00 0.03 0.03 0.00
Brachycentridae, Brachycentrus sp. 227 2837| 030 1227| 023 9.87] 097 5143 053 240
Micrasema sp. 0.03 0.23 0.03 0.07| 0.03 0.00
Lepidostomatidae, ~ Goerodes sp. 017 3.43| 040 10.77 007 033 017 073
Odontoceridae, Perissoneura sp. 0.17  0.00 0.00 067
Limnephilidae, Nothopsyche sp. 007 113| 007 053] 003 37.00 0.03 5567
Uenoa sp. 127 947| 003 9.00 0.00 0.80
Goera Sp. 0.07 2843 003 7.73| 0.03 467
Leptoceridae, Setodes sp. 0.17  5.70
Rhyacophilidae, Rhyacophila retracta 027 950| 007 017 013 263| 013 060| 013 027
Rhyacophila hokkaidensis 003 037] 003 037| 003 050| 007 057| 003 027
Rhyacophila kawamurae 0.07 037
Rhyacophila spp. 0.27 343| 003 020 007 027] 010 0.27] 023 037
Hydropsychidae, spp. 020 150 003 013
Stenopsychidae, Stenopsyche marmorata 0.03 043| 003 083 0.03  0.03
Polycentropodidae, sp. 010 013
Phryganeidae, sp. 0.00 007
other 0.00 0.13| 0.07 013
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Appendix T1. Continued

DATE Jun. Jul. Aug. Sep. Oct.
SPECIES ind. mg | ind mg | ind mg | ind mg | ind mg
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 117 137| 730 817 193 217| 247 357 1407 9.77
Diamesinae, spp. (P) 010 0.13| 007 013 003 000| 017 0.13
Tipulidae Spp. 023 110| 023 110( 023 040| 077 053| 313 527
spp. (P) 017 083| 017 070 0.03 007 007 007
Blepharoceridae, sp. 0.17  0.80
Simuliidae, Spp. 023 1.00| 007 017 020 050| 023 0.63| 013 0.20
Other aquatic animals
COLEOPTERA, Colymbetinae, sp. larva 0.03 003
Terrestrial animals
EPHEMEROPTERA imago and subimago
Baetidae, Baetis (S) 0.17 3.13| 0.03 0.00 017 137
Cloeon dipterum 0.03 0.87
Cloeon spp. 017 040 0.00 0.07
Pseudocloeon japonica 047 230 020  0.00 0.03  0.00
Pseudocloeon spp. 023 083 0.00 0.30 0.00 0.17
Pseudocloeon spp. (S) 003 027 003 0.10 050 257
other 007 0.80] 003 017 0.20 0.90
other (S) 030 337]| 010 207 020 147| 063 333
Ephemerellidae, sp. (S) 0.03 053
Heptageniidae, Rhithrogena sp. 0.03  0.07
Rhithrogena sp. (S) 0.17 0.70
Siphlonuridae, Ameletus sp. 0.03 027
Isonychiidae, Isonychia japonica 003 113
other 0.03 0.80 003 157| 003 043
other (S) 007 0.87| 0.03 0.0 020 3.60| 020 0.67
PLECOPTERA imago
Nemouridae, Nemoura spp. 100 16.87| 017 1.27 037 133 297 2437
Perlodidae, Megarcys ochracea 010 2423| 007 597
Isoperla nipponica 0.03 050 050 10.03| 0.13 250
Isoperla spp. 0.03 020
other 020 9.37 0.03 110 0.10 0.80
Perlidae, spp. 0.07 060| 000 0.17
Taeniopterygidae,  sp. 0.03 0.03 0.00 0.07
other 003 473
TRICHOPTERA imago
Stenopsychidae, Stenopsyche marmorata 0.03 520
other 013 370| 010 277 003 0.23| 003 143| 010 1.60
DIPTERA imago
Chironomidae, Diamesinae spp. 353 727 030 043| 007 310 020 030| 013 0.17
Tipulidae, Spp. 037 697| 027 363 010 237| 017 3.90| 0.10 0.53
Culicidae, spp. 0.03 0.30
Brachycera Spp. 040 7.07| 007 040| 010 047| 0.33 15.83
spp. larva 007 047 030 1.03
HYMENOPTERA
Apocrita, Agriotypidae, spp. 003 063| 007 020
Formicidae, spp. 073 663| 070 647 170 1473 023 143| 003 0.3
other 043 537| 097 1327 060 2210| 257 3277| 020 0.60
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Appendix T1. Continued

DATE Jun. Jul. Aug. Sep. Oct.
SPECIES indk mg | ind mg|ind mg | ind mg | ind. mg
HEMIPTERA
Homoptera, Cicadidae, sp. 0.03 0.00 0.03 65.67
Psyllidae, spp. 007 023| 013 053] 030 7.20| 083 327| 140 847
Heteroptea, Gymnocerata, spp. 020 1327 020 15.63| 0.07 1370
other 003 080 023 500| 010 217| 053 1093| 033 3.97
COLEOPTERA
Staphylinidae, Spp. 010 0.17| 003 0.03]| 007 227| 030 090| 003 0.03
Carabidae, Spp. 0.17 1887| 047 2043| 010 91.83| 030 3.20
Chrysomelidae, spp. 007 080| 017 3.07| 043 1827| 173 4460
Silphdae, Xvlodrepa sexcarinata 0.07 15.37 0.03 6.33
Curculionidae, spp. 003 043| 010 227| 003 030| 020 9.63
Harpalidae, Lebidia octoguttata 0.03 220
other 0.03 0.77
Cerambycidae, Leptura ochraceofasciata 003 977
other 0.03 0.20
Attelabidae, Byetiscus congener 0.03  0.60
Elateridae, sp. 0.03 0.10
other 070 2497| 043 193| 013 383| 010 020| 010 0.13
other larva 070 17.77| 0.0 3.9 030 267| 023 190
LEPIDOPTERA
spp. 023 227 010 273| 040 7283
spp. larva 057 5297 023 4920| 003 260| 040 1593 007 273
Other terrestrial animals
DERMAPTERA, Psalididae, spp. 000 0.63| 013 8.83| 040 3107
ORTHOPTERA, Locustidae, spp. 0.03  0.40 0.03 10.03
ARANEAE, Spp. 023 270| 033 370| 040 6.73| 1.03 1720| 030 143
OLIGOCHAETA, Neoligochaeta, spp. 0.03 10.37 0.03 16.27 0.03 157
GASTROPODA, Stylommatophora, spp. 0.03 0.60 0.03 0.07
DIPLOPODA, CHILOGNATHA, spp. 003 040 003 037
Total (ind./fish, mg/fish) 25.27 427.57 | 17.43 23140 | 12.30 424.13 | 18.40 386.03 | 28.30 162.60

(P ; pupa, S ; subimago)
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Appendix T2. List of stomach content in the Dolly Varden collected from Churui River (Area 2)

DATE Jun. Jul. Aug. Sep. Oct.
SPECIES ind. mg | ind mg | ind mg | ind mg | ind mg
Aquatic animals
EPHEMEROPTERA nymph
Baetidae, Baetis spp. 083 443 037 160 007 020 130 580 027 127
Cloeon spp. 0.03 0.00
Pseudocloeon spp. 023 107| 003 013] 0.03 0.23
Centroptilum sp. 0.00 0.60
others 207 1220 077 133| 117 337| 267 983| 043 137
Ephemerellidae, Drunella kohonoae 030 350| 020 1.83
Drunella basalis 0.07  1.90
Drunella trispina 033 467 030 6.13 003 020
Drunella spp. 0.03 0.80| 003 0.77
others 037 270 003 0.07| 003 043
Heptageniidae, Epeorus latifolium 0.07  0.90
Epeorus uenoi 0.07 027 007 060]| 013 123
Epeorus spp. 007 0.00| 003 0.00
others 027 117| 033 113]| 040 363| 030 1.83| 0.03 0.03
Leptophlebiidae, Paraleptophlebia sp. 0.10 0.0
PLECOPTERA nymph
Nemouridae, Nemoura spp. 023 070 007 o010 410 987 033 1.00
Perlodidae, Megarcys ochracea 0.73 106.50 0.10 15.70 0.03 287
Isoperla nipponica 0.07  0.00 0.07 020
Isoperla spp. 0.10 0.23| 0.07 030] 0.03 193| 003 0.13
others 007 100 010 033] 023 117| 000 097 013 0.77
Perlidae, Kamimuria sp. 010 287
others 003 0.73] 003 0.03| 0.03 020
others 0.20 23.00 017 057 027 110
TRICHOPTERA larva
Glossosomatidae,  Glossosoma Spp. 453 9547 057 1583 1.10 2517 143 2950 1.30 3453
Brachycentridae, Brachycentrus spp. 370 64.13| 3.00 112.33( 003 1.83
Micrasema sp. 0.03  0.00
Lepidostomatidae,  Goerodes spp. 003 1.83| 057 11.03| 003 1.40
Limnephilidae, Nothopsyche sp. 0.07  0.00
Uenoa spp. 0.10 0.87 0.03 0.20
Goera spp. 017 317| 020 1223 013 847
Leptoceridae, Setodes spp. 020 8.80 020 3.30
Rhyacophilidae, Rhyacophila retracta 013 333 013 040| 023 260 013 273 007 043
Rhyacophila hokkaidensis 010 0.83]| 013 233
Rhyacophila spp. 010 1.93| 0.07 013] 0.07 0.73| 003 0.07| 033 047
Hydropsychidae, spp. 020 110 003 0.10
Stenopsychidae, Stenopsyche marmorata 007 520 017 11.97
others 047 093] 003 0.10 0.03  0.00
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Appendix T2. Continued

DATE Jun. Jul. Aug. Sep. Oct.
SPECIES ind mg | ind mg|ind. mg | ind mg | ind mg
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 0.87 087| 170 270| 7.73 9.03| 353 233 1200 8.00
Diamesinae, spp (P) 003 007 007 003] 043 050| 013 023| 013 0.0
Tipulidae, spp. 033 080 007 017 140 120| 200 257
spp. (P) 040 157| 007 o023 013 110 003 003
Blepharoceridae, 050 4.73| 0.00 0.30
Simuliidae, 0.03 0.13] 013 020 033 080 0.07 007
Other aquatic animals
MEGALOPTERA, Corydalidae, sp. 003 150
PLANIPENNIA, Osmylidae, sp. 0.07 007
ISOPODA, Ligidium japonicum 003 027
Terrestrial animals
EPHEMEROPTERA imago and subimago
Baetidae, Baetis spp. 003 020 007 017 033 223
Baetis spp. (S) 007 047 010 177 007 060| 023 280
Cloeon dipterum 0.03 0.60
Pseudocloeon japonica 0.10 0.00 0.37  0.00 0.10 0.00
Pseudocloeon spp. 003 107 0.00 0.77 0.00 0.63
Pseudocloeon spp. (S) 0.07 047 003 0.20
other 0.03 0.00f 0.03 0.03 003 037] 127 683
other (S) 130 1780| 043 000| 023 537| 063 377| 143 1420
Ephemerellidae, Serratella rufa 027 093
sp. (S) 000 0.03
Heptageniidae, sp. (S) 003 123
Siphlonuridae, Siphlonurus spp. 0.00 270 0.13 447
Siphlonurus spp. (S) 003 077| 007 333| 003 037
Isonychiidae, Isonychia japonica 003 123
other 007 170 033 127
other (S) 010 170 003 080| 040 10.60| 0.23 6.90
PLECOPTERA imago
Nemouridae, Nemoura Sp. 0.83 6.03 060 267]| 090 4.33| 3.67 2097
Perlodidae, Megarcys ochracea 0.03  0.00 007 1.10| 1.13 199.27| 047 59.87
Isoperla nipponica 0.70 11.30| 127 970
Isoperla spp. 007 1.80| 020 1.23]| 007 013
others 0.03 2.00 003 000| 0.07 057| 023 1293
Taeniopterygidae,  sp. 0.03  0.03
Perlidae, sp. 020 093
others 010  1.60
TRICHOPTERA imago
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Appendix T2. Continued

DATE Jun. Jul. Aug. Sep. Oct.
SPECIES ind mg [ ind wmg|ind mg | ind mg | ind mg
DIPTERA imago
Chironomidae, Diamesinae, spp. 057 110 003 007| 023 060| 023 043
Tipulidae, spp. 033 267| 013 083 050 233| 010 0.30
Culicidae, spp. 0.03 0.03
Brachycera spp. 013 170( 003 333| 007 o057| 017 7.63| 010 123
spp. larva 013 043]| 020 113| 0.03 0.33
HYMENOPTERA
Apocrita, Agriotypidae, spp. 730 47.07| 020 2.00
Formicidae, spp. 017 067| 010 040| 010 067 0.03 010| 000 017
other 080 853| 070 10.73| 040 513| 027 580| 093 260
HEMIPTERA
Homoptera, Psyllidae, spp. 003 010| 017 047| 020 047] 053 527| 040 313
other 003 003 007 070 033 510| 073 1077| 043 7.10
Heteroptea, Gymnocerata, spp. 003 087 003 117| 003 1.23
COLEOPTERA
Staphylinidae, spp. 0.03 0.07 0.03 0.03 0.03 0.03
Carabidae, spp. 0.03 0.30 010 153
Chrysomelidae, spp. 010 337| 007 147
Cerambycidae, sp. 0.03 237
others 010 1.40(| 010 210 0.03 017 0.03 0.07| 003 0.10
other larvae 013 287| 010 160| 0.07 060| 023 130
LEPIDOPTERA
spp. 0.07 407
spp. larva 0.27 21.63| 043 1057| 010 3.13| 010 1.27| 007 353
Other terrestrial animals
DERMAPTERA, Psalididae, spp. 003 157| 007 373
ODONATA, sp. 0.03 233
ARANEAE, sp. 023 103 003 017 003 0.03| 020 267| 010 057
DIPLOPODA, CHILOGNATHA, spp. 0.03 037
Total (ind./fish, mg/fish) 23.50 438.03 | 12.10 224.77 | 28.30 182.73 | 19.90 357.50 | 29.77 219.93

(P ; pupa, S ; subimago)
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Appendix T3. List of stomach content in the Dolly Varden collected from the Ikushina(Area 1)

and the Churui(Area 2) rivers in 28 July, 2002.

DATE | Area 1 - Area 2
SPECIES ind. mg ind. mg
Aquatic animals
EPHEMEROPTERA nymph
Baetidae, Baetis spp. 0.33 0.80 0.37 1.60
Pseudocloeon spp. 0.03 0.13
other 0.80 2.90 0.77 1.33
Ephemerellidae, Drunella kohonoae 0.03 1.33 0.20 1.83
Drunella basalis 0.03 1.33 0.07 1.90
Drunella trispina 0.07 2.30 0.30 6.13
Drunella sp. 0.03 0.77
other 0.03 0.07
Heptageniidae, Epeorus latifolium 0.07 1.77 0.07 0.90
Epeorus uenoi 0.07 0.60
Epeorus spp. 0.07 0.00
other 0.20 1.20 0.33 1.13
Leptophlebiidae,  Paraleptophlebia spp. 0.10 0.10
Ephemeridae, Ephemera strigata 0.03 3.37
PLECOPTERA nymph
Nemouridae, Nemoura spp. 0.57 0.80 0.07 0.10
Perlodidae, Megarcys ochracea 0.07 8.80
Isoperla spp. 0.33 2.60 0.07 0.30
other 0.07 0.93 0.10 0.33
Perlidae, spp. 0.03 0.17
others 0.07 0.00
TRICHOPTERA larva
Glossosomatidae,  Glossosoma sp. 0.37 3357 0.57 15.83
other 0.00 0.03
Brachycentridae,  Brachycentrus sp. 030 12.27 3.00 112.33
Lepidostomatidae, Goerodes sp. 0.40 10.77 057 11.03
Odontoceridae, Perissoneura sp. 0.17 0.00
Limnephilidae, Nothopsyche sp. 0.07 0.53
Uenoa sp. 0.03 9.00
Goera sp. 0.20 12.23
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Appendix T3. Continued

DATE - Area 1 - Area 2
SPECIES ind. mg ind. mg
TRICHOPTERA Contined.
Rhyacophilidae, Rhyacophila retracta 0.07 0.17 0.13 0.40
Rhyacophila hokkaidensis 0.03 0.37
Rhyacophila spp. 0.03 0.20 0.07 0.13
Stenopsychidae, Stenopsyche marmorata 0.03 0.83 017 11.97
other 0.00 0.13 0.03 0.10
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 7.30 8.17 1.70 2.70
Diamesinae, spp. (P) 0.07 0.13 0.07 0.03
Tipulidae spp. 0.23 1.10 0.07 0.17
spp. (P) 0.17 0.70 0.07 0.23
Blepharoceridae,  sp. 0.00 0.30
Simuliidae, spp. 0.07 0.17 0.13 0.20
Other aquatic animals
MEGALOPTERA, Corydalidae, sp. 0.03 1.50
Terrestrial animals
EPHEMEROPTERA imago and subimago
Baetidae, Baetis spp. 0.07 0.17
Baetidae, Baetis spp.(S) 0.03 0.00 0.10 1.77
Pseudocloeon spp. (S) 0.03 0.10 0.03 0.20
other 0.03 0.17 0.03 0.03
other (S) 0.10 2.07 0.43 0.00
Ephemerellidae, sp. (S) 0.00 0.03
Siphlonuridae, Siphlonurus spp. (S) 0.03 0.77
other (S) 0.03 0.00
PLECOPTERA imago
Nemouridae, Nemoura spp. 0.17 1.27
Perlodidae, Isoperla nipponica 0.03 0.50
Perlidae, spp. 0.00 0.17
TRICHOPTERA imago
other 0.10 2.77 0.07 1.27
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Appendix T3. Continued

DATE Area 1 Area 2
SPECIES ind. mg ind. mg
DIPTERA imago
Chironomidae, Diamesinae spp. 0.30 0.43
Tipulidae, spp- 0.27 3.63 0.13 0.83
Brachycera spp- 0.07 0.40 0.03 333
HYMENOPTERA
Apocrita, Formicidae, spp. 0.70 6.47 0.10 0.40
other 097 1327 0.70  10.73
HEMIPTERA
Homoptera, Cicadidae, sp. 0.07 0.70
Psyllidae, spp. 0.13 0.53 0.17 047
Heteroptea, Gymnocerata, spp. 0.03 0.87
other 0.23 5.00
COLEOPTERA
Staphylinidae, spp- 0.03 0.03
Carabidae, spp- 047 2043
Chrysomelidae, spp- 0.17 3.07
Curculionidae, spp- 0.10 2.27
Harpalidae, other 0.03 0.77
other 0.03 2.37
other 043 1.93 0.10 2.10
other larva 0.10 3.90 0.10 1.60
LEPIDOPTERA
spp. 0.23 227
spp. larva 023 4920 043 10.57
Other terrestrial animals
DERMAPTERA, Psalididae, spp. 0.00 0.63
ARANEAE, spp- 0.33 3.70 0.03 0.17
Total (ind./fish, mg/fish) 1743 23140 | 12.10 22477

(P ; pupa, S ; subimago)
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Appendix T4-1.

Physical environments in the Ikushina River(Area 1)

Items Water Temp. Velocity Depth Size Volume

) Temp.(C) Weather Net 5 ;
Time ©) (m/sec) (cm) (cm’) (m’/h)
Im-1 0.39 18 325 451
Im-2 0.30 18 325 347
morning 200 95 clear Im-3 0.28 20 375 3.83
6:00-7:00 Im-4 0.69 20 375 9.31
Im-5 043 16 275 428
Im-6 041 24 475 6.99
Id-1 0.44 16 275 432
Id-2 0.31 8 75 0.85
day time 29 110 clear Id-3 0.25 24 475 434
11:30-12:00 Id-4 0.66 13 200 4.76
Id-5 0.45 15 250 4.07
1d-6 0.34 22 425 5.19
Ie-1 042 15 250 3.79
le-2 0.26 16 275 2.58
evening 190 105 cloudy Ie-3 035 24 475 597
17:00-18:00 Ie-4 0.77 16 275 7.65
Ie-5 0.49 13 200 3.54
Ie-6 0.36 20 375 4.83

Appendix T4-2. Physical environments in the Churui River(Area 2)
Items Water Temp. Velocity Depth Size Volume

. Temp. (C) Weather Net 5 N
Time ©) (m/sec) (cm) (cm’) (m'/h)
Cm-1 0.43 20 375 5.99
Cm-2 0.64 18 325 7.52
morning 209 6.9 clear Cm-3 0.46 13 200 3.30
6:00-7:00 m-4 045 10 125 2.04
Cm-5 042 26 525 7.97
Cm-6 048 28 575 9.82
Cd-1 0.52 20 375 7.04
Cd-2 0.72 17 300 7.81
day time 171 71 clear Cd-3 0.54 15 250  4.88
11:30-12:00 Cd-4 0.29 10 125 1.30
Cd-5 0.55 27 550 10.90
Cd-6 0.64 25 500 1149
Ce-1 0.50 18 325 5.88
Ce-2 0.87 23 450 14.04
evening 18.9 70 cloudy Ce-3 047 22 425 7.18
17:00-18:00 Ce-4 0.32 10 125 1.44
Ce-5 0.47 27 550 9.29
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Appendix T5-1. List of drafting animals collected from the Ikushina River (Area 1) on the mornig

of 28 July,2002
Net 6:00-7:00
Im-1 Im-2 Im-3 Im-4 Im-5 Im-6
Species ind. mg |[ind. mg [ind. mg |ind mg |ind. mg |ind. mg
Aquatic animals
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium 03 20
Epeorus ikanonis
Cinygma hirasana 04 02| 03 03] 05 03| 11 03| 16 16| 01 01
Baetidae, Baetis totsukawensis 06 24
Baetis florens 05 37
Baetis sahoensis 02 02
Baetis spp. 04 02| 03 06| 05 05| 12 32| 07 16
Pseudocloeon spp. 06 03 03 01 03 03
Leptophlebiidae, Paraleptophlebia chocolata 04 07| 09 06
Paraleptophlebia spp. 03 05| 08 10| 19 28
Ephemerellidae, Drunella cryptomeria 08 13| 09 34
Drunella trispina
Drunella kohonoae 02 02| 09 28|01 01
Drunella sp.
Ephemerella ezoensis 03 7.8
PLECOPTERA
Nemouridae, Nemoura spp. 11 16 18 26| 08 06 02 02
Protonemura spp. 02 02| 14 12| 97 76| 14 16| 21 16| 09 06
Amphinemura Spp. 01 06
Perlodidae, Megarcys ochracea 01 06 01 13
Isoperla sp.
Chloroperlidae, Alloperla bimaculata 08 03
Alloperla sapporensis
TRICHOPTERA
Rhyacophilidae, Rhyacophila hokkaidensis 03 86| 01 34
Rhyacophila shikotsuensis 01 0.1
Rhyacophila kawamurae 03 03
Rhyacophila kisoensis? 04 07| 09 06 15 26| 16 16| 07 03
Lepidostomatidae, Neoseverinia crassicornis
Polycentropodidae, sp.
Glossosomatidae, Glossosoma sp. 02 02
Brachycentridae, Brachycentrus americanus 03 37
Psychomyiidae, sp.
Limnephilidae, Pseudostenophylax ondakensis
DIPTERA
Chironomidae, Diamesinae, spp. 51 31]121 55(204 94239 120|219 96189 41
Diamesinae, spp. (P) 04 02| 06 03| 13 10| 13 12| 1.2 07] 1.6 09
Simuliidae, spp. 29 18| 14 06| 18 08| 14 15| 37 23
Tipulidae, spp. 03 03[ 05 50| 05 27| 12 33
spp. (P) 02 22 01 10
Psychodidae, spp. 06 03
spp. (P)
Culicidae, spp. 07 07 03 03
spp. (P) 02 02 13 05
Dixidae, sp.
Nymphomyiidae, Nymphomyia sp.
Deuterophlebiidae, sp.
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Appendix T5-1.

Continued

6:00-7:00
Net
Im-1 Im-2 Im-3 Im-4 Im-5 Im-6
Species ind mg |ind. mg |[ind. mg [ind. mg |ind. mg |ind. mg
COLEOPTERA
Haliplidae, sp.
Dryopidae, sp. 04 02 01 03
sp. larva
Elmidae, sp.
sp. larva
larva 02 02| 06 03 03 03
Other aquatic animals
HEMIPTERA, Anisops ogasawarensis
PLANIPENNIA, Osmylidae, larva
ARHYNCHOBDELLAE, Erpobdella sp. 03 03] 03 10| 02 07
TURBELLARIA, sp.
Terrestrial animals
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium (S) 01 63
Baetidae, Baetis sp. (S)
Leptophlebiidae, Paraleptophlebia sp. (S)
Ephemerellidae, sp. 02 75
PLECOPTERA
Perlidae, Acroneuria stigmatica
TRICHOPTERA
Rhyacophilidae, sp. 03 24
sp. (P)
Lepidostomatidae, Neoseverinia crassicornis (P) 03 12
Glossosomatidae, Glossosoma sp.
DIPTERA
Chironomidae, Diamesinae, spp. 29 13| 06 03] 13 13| 13 13 05| 06 09
Simuliidae, spp. 09 29 02 05
Tipulidae, spp.
Bibionidae, sp.
Culicidae,
Brachycera, spp. 31 16 02 26| 02 09
spp. larva 02 01
other 01 13
HEMIPTERA
Heteroptera, spp. 03 11
Homoptera, spp. 11 27| 14 23 04 04] 02 05( 01 03
HYMENOPTERA
Apocrita, Formicoidea, sp. 03 37
other 13 04 1.2 06 01 02| 05 09| 03 04
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Appendix T5-1.

Continued

Net 6:00-7:00
Im-1 Im-2 Im-3 Im-4 Im-5 Im-6
Species ind mg |ind mg |ind mg |ind. mg |ind. mg |ind. mg
COLEOPTERA
Staphylinodae, spp. 04 24
Curculionidae, spp. 02 27 02 02
Attelabidae, sp. 02 47
Elateridae, sp.
Chrysomelidae, sp. larva
Coccinellidae, larva
other imago 01 02
other larva 03 03 02 02| 05 05
Other terrestrial animals
DERMAPTERA, SP. 03 05
ARANEAE, SPP. 07 11 01 02 01 01
ACARI, SPP. 02 01
COLLEMBORA, sp. 02 02
Unknown eggs
Unknown egg lumps 00| 01 12| 02 37
Total (ind_/m3, mg/m3) 244 2771239 190|436 585 |39.7 53.1|39.9 488|253 142

(S : subimago, P : pupa)
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Appendix T5-2. List of drafting animals collected from the Ikushina River (Area 1) on the day time
of 28 July, 2002

188

Net 11:30-12:30
1d-1 1d-2 1d-3 1d-4 1d-5 1d-6
Species ind. mg |ind. mg |ind. mg |ind. mg |ind. mg |ind. mg
Aquatic animals
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium
Epeorus ikanonis 12 24
Cinygma hirasana 12 12| 05 02| 1.0 08| 1.0 05| 04 02
Baetidae, Baetis totsukawensis
Baetis florens
Baetis sahoensis 10 61
Baetis spp. 12 24| 02 02| 02 06| 1.0 05| 08 0.2
Pseudocloeon spp.
Leptophlebiidae, Paraleptophlebia chocolata
Paraleptophlebia spp. 07 09 13 06| 07 05 0.0
Ephemerellidae, Drunella cryptomeria 05 07| 12 12 10 32| 02 02
Drunella trispina
Drunella kohonoae 02 71
Drunella sp. 02 02
Ephemerella ezoensis
PLECOPTERA
Nemouridae, Nemoura spp. 05 05| 12 12| 02 05| 15 04| 17 39| 02 02
Protonemura Spp. 07 05] 59 35 21 10| 52 44| 08 04
Amphinemura Spp.
Perlodidae, Megarcys ochracea 02 22
Isoperla sp. 1.0 148
Chloroperlidae, Alloperla bimaculata
Alloperla sapporensis 04 04
TRICHOPTERA
Rhyacophilidae, Rhyacophila hokkaidensis
Rhyacophila shikotsuensis
Rhyacophila kawamurae
Rhyacophila kisoensis? 14 14 02 02| 04 04] 05 12
Lepidostomatidae, Neoseverinia crassicornis
Polycentropodidae, sp. 02 02
Glossosomatidae, Glossosoma sp. 02 02
Brachycentridae, Brachycentrus americanus
Psychomyiidae, sp. 02 02
Limnephilidae, Pseudostenophylax ondakensis 02 02| 02 02
DIPTERA
Chironomidae, Diamesinae, spp. 259 72| 765 4121108 37393 195|270 125|150 58
Diamesinae, spp. (P) 28 23| 82 59|09 05| 15 19| 15 05| 35 15
Simuliidae, spp. 30 18] 94 82| 30 83| 55 19| 49 32| 25 10
Tipulidae, spp. 05 05] 12 12 08 29| 07 12| 04 02
spp. (P) 04 25 02 17
Psychodidae, spp. 04 02| 07 02| 02 02
spp. (P) 02 05
Culicidae, spp. 06 0.2
spp. (P) 35 24| 05 02
Dixidae, sp. 02 02
Nymphomyiidae, Nymphomyia sp. 02 02
Deuterophlebiidae, sp.



Appendix T5-2.

Continued

11:30-12:30
Net
1d-1 1d-2 1d-3 1d-4 1d-5 1d-6
Species ind mg |ind mg [ind mg |ind mg |ind mg [ind mg
COLEOPTERA
Haliplidae, sp.
Dryopidae, sp. 02 02
sp. larva 05 0.7 02 02| 02 04
Elmidae, sp. 05 0.2
sp. larva 02 02
larva
Other aquatic animals
HEMIPTERA, Anisops ogasawarensis 02 1.0
PLANIPENNIA, Osmylidae, larva 02 02
ARHYNCHOBDELLAE, Erpobdella sp.
TURBELLARIA, sp.
Terrestrial animals
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium (S)
Baetidae, Baetis sp. (S)
Leptophlebiidae, Paraleptophlebia sp. (S) 05 129
Ephemerellidae, sp.
PLECOPTERA
Perlidae, Acroneuria stigmatica
TRICHOPTERA
Rhyacophilidae, sp. 10 149 08 75
sp. (P) 02 17| 02 27
Lepidostomatidae, Neoseverinia crassicornis (P)
Glossosomatidae, Glossosoma sp.
DIPTERA
Chironomidae, Diamesinae, spp. 05 02| 59 47| 46 25| 27 08| 22 22| 13 15
Simuliidae, spp. 21 12| 04 04] 02 07| 02 02
Tipulidae, spp. 02 14 02 1.2
Bibionidae, sp.
Culicidae,
Brachycera, spp. 02 25 05 09 02 15
spp. larva
other
HEMIPTERA
Heteroptera, Spp. 02 02 02 12| 08 08
Homoptera, Spp. 12 18| 12 12| 21 30| 04 08] 10 07| 04 0.2
HYMENOPTERA
Apocrita, Formicoidea, sp. 02 09| 04 15
other 02 02 28 09| 06 55| 02 02| 04 02
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Appendix T5-2.

Continued

Net 11:30-12:30
1d-1 1d-2 1d-3 1d-4 1d-5 1d-6
Species ind. mg |ind mg |ind mg |ind mg [ind mg |ind mg
COLEOPTERA
Staphylinodae, spp. 02 02| 02 02
Curculionidae, spp.
Attelabidae, sp.
Elateridae, sp. 02 129
Chrysomelidae, sp. larva 02 05 02 34
Coccinellidae, larva 02 02
other imago
other larva
Other terrestrial animals
DERMAPTERA, SP.
ARANEAE, SPP. 02 05| 02 08
ACARLI, SPP. 02 02| 12 12 00| 1.3 02| 02 02] 02 02
COLLEMBORA, sp. 02 02 05 0.2
Unknown eggs 02 02
Unknown egg lumps 05 07 02 06 02 02
Total (ind./m’, mg/m’) 402 4881189 777|313 272|655 754531 629293 252

(S : subimago, P : pupa)
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Appendix T5-3. List of drafting animals collected from the Ikushina River (Area 1) on the evening

of 28 July,2002
Net 17:00-18:00
le-1 le-2 le-3 le-4 le-5 le-6
Species ind. mg |ind. mg |ind. mg |ind. mg |ind. mg |ind. mg
Aquatic animals
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium 04 89 06 17.2
Epeorus ikanonis
Cinygma hirasana 04 04| 03 02| 10 05] 08 03| 02 0.2
Baetidae, Baetis totsukawensis
Baetis florens
Baetis sahoensis 01 1.0
Baetis spp. 03 03 05 08| 08 03
Pseudocloeon spp. 05 03 02 02
Leptophlebiidae, Paraleptophlebia chocolata
Paraleptophlebia spp. 03 03| 08 19 05 05
Ephemerellidae, Drunella cryptomeria 05 03 06 0.6
Drunella trispina 02 02
Drunella kohonoae 04 12
Drunella sp. 01 01
Ephemerella ezoensis 03 11
PLECOPTERA
Nemouridae, Nemoura spp. 03 03 05 04| 08 23
Protonemura spp. 05 03| 08 08| 02 02| 08 03] 1.7 11 08 1.2
Amphinemura Spp.
Perlodidae, Megarcys ochracea
Isoperla sp.
Chloroperlidae, Alloperla bimaculata
Alloperla sapporensis
TRICHOPTERA
Rhyacophilidae, Rhyacophila hokkaidensis
Rhyacophila shikotsuensis
Rhyacophila kawamurae
Rhyacophila kisoensis? 03 05 03 08| 14 14| 06 04
Lepidostomatidae, Neoseverinia crassicornis 01 0.1
Polycentropodidae, sp. 06 0.6
Glossosomatidae, Glossosoma sp. 01 0.1
Brachycentridae, Brachycentrus americanus
Psychomyiidae, sp.
Limnephilidae, Pseudostenophylax ondakensis
DIPTERA
Chironomidae, Diamesinae, spp. 135 58[132 50| 77 23|150 86]|175 9.3]155 116
Diamesinae, spp. (P) 11 11| 15 19| 30 10| 26 21| 28 17| 17 17
Simuliidae, Spp. 24 05| 19 04| 13 05| 14 08| 37 20| 37 17
Tipulidae, spp. 03 03 03 02| 03 05 02 02
spp. (P) 03 23
Psychodidae, spp. 02 02| 05 03] 06 06
spp. (P)
Culicidae, spp.
spp. (P)
Dixidae, sp.
Nymphomyiidae, Nymphomyia sp.
Deuterophlebiidae, sp. 01 04
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Appendix T5-3. Continued
17:00-18:00
Net
le-1 le-2 le-3 le-4 le-5 le-6
Species ind mg |ind mg [ind mg [ind mg |ind mg [ind mg
COLEOPTERA
Haliplidae, sp. 03 11
Dryopidae, sp. 03 05 02 02
sp. larva 03 03
Elmidae, sp.
sp. larva
larva 03 03| 04 04 01 01
Other aquatic animals
HEMIPTERA, Anisops ogasawarensis
PLANIPENNIA, Osmylidae, larva
ARHYNCHOBDELLAE, Erpobdella sp. 02 06
TURBELLARIA, sp. 04 15
Terrestrial animals
EPHEMEROPTERA
Heptageniidae, Epeorus latifolium (S)
Baetidae, Baetis sp. (S) 03 08
Leptophlebiidae, Paraleptophlebia sp. (S)
Ephemerellidae, sp. 03 03
PLECOPTERA
Perlidae, Acroneuria stigmatica 01 80
TRICHOPTERA
Rhyacophilidae, sp.
sp. (P)
Lepidostomatidae, Neoseverinia crassicornis (P) 03 4.2
Glossosomatidae, Glossosoma Sp. 03 13
DIPTERA
Chironomidae, Diamesinae, spp. 18 16| 1.5 15| 32 22| 12 17| 28 17| 17 19
Simuliidae, spp. 05 03 06 06| 06 02
Tipulidae, spp. 01 10
Bibionidae, sp. 03 03
Culicidae, 02 02
Brachycera, spp. 04 19 01 12| 03 08| 02 02
spp. larva
other
HEMIPTERA
Heteroptera, spp.
Homoptera, spp. 02 10( 01 03| 03 03| 04 06
HYMENOPTERA
Apocrita, Formicoidea, sp. 03 29 06 45
other 05 03] 04 04| 13 10| 03 01

192




Appendix T5-3.

Continued

Net 17:00-18:00
le-1 le-2 le-3 le-4 le-5 le-6
Species ind mg |ind mg [ind mg [ind mg [ind mg [ind mg
COLEOPTERA
Staphylinodae, spp.
Curculionidae, Spp.
Attelabidae, sp.
Elateridae, sp.
Chrysomelidae, sp. larva 02 02 02 02
Coccinellidae, larva
other imago 03 03] 00
other larva
Other terrestrial animals
DERMAPTERA, SP.
ARANEAE, SPP. 02 04
ACARI, SPP. 05 03] 12 04 03 01
COLLEMBORA, sp. 02 02
Unknown eggs
Unknown egg lumps
Total (ind./ms, mg/ms) 248 232|236 267 [19.4 104268 302373 486265 213

(S : subimago, P : pupa)
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Appendix T6-1. List of the drafting animals collected from the Churui River (Area 2) on the morning

of 28 July,2002
Net 6:00-7:00
Cm-1 Cm-2 Cm-3 Cm-4 Cm-5 Cm-6
Species ind. mg|ind. mg|ind. mg|ind. mg[ind. mg]|ind. mg
Aquatic animals
EPHEMEROPTERA nymph
Heptageniidae, Epeorus latifolium 05 39|01 09]02 20
Epeorus curvatulus 02 23
Epeorus ikanonis 02 32 02 26
Epeorus spp. 10 05| 01 04] 02 05
Cinygma hirasana 02 02| 04 01f 03 03|39 39|33 31|17 12
Baetidae, Baetis spp. 07 15| 05 16| 03 06 03 06| 14 32
Pseudocloeon spp. 02 02|07 07|03 03|24 10| 06 03] 19 09
Leptophlebiidae, Paraleptophlebia westoni
Paraleptophlebia spp. 10 05|03 01] 01 0.2
Ephemerellidae, Drunella cryptomeria
PLECOPTERA larva
Nemouridae, Nemoura spp. 03 05|03 04 54 59| 11 14] 06 0.1
Protonemura spp. 02 05108 13|03 06| 44 20| 10 26| 1.3 02
Leuctridae, Phopalopsole sp. 03 03 02 1.0
Perlodidae, Megarcys ochracea
Isoperla sp. 01 09
Chloroperlidae, Alloperla bimaculata 02 03|01 01| 06 1.2 05 15| 02 29
Alloperla sapporensis
Sweltsa abdominalis
TRICHOPTERA larva
Rhyacophilidae, Rhyacophila sp. RK 01 44
Rhyacophila sp. RA
Rhyacophila kisoensis? 07 05| 03 01| 06 03|54 44|23 16| 07 05
Lepidostomatidae, Neoseverinia crassicornis 01 0.1
Glossosomatidae, Glossosoma sp. 02 02 03 03
Limnephilidae, Pseudostenophylax ondakensis 01 0.1
Hydatophylax soldatovi 01 08
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 117 70| 73 47| 88 6.1]34.3 343| 98 6.6]|125 114
Diamesinae, spp. (P) 08 08| 04 04|06 06| 10 10| 03 04| 02 02
Simuliidae, spp. 13 07| 16 08| 24 15|24 20| 04 03| 15 06
Tipulidae, spp. 06 4.6
spp. (P)
Blepharoceridae, sp. 01 03|03 03
COLEOPTERA
Dryopidae, sp.
sp. larva 04 04 03 06| 01 02
other larva 02 25 03 03
Other Aquatic Animals
ARHYNCHOBDELLAE, Erpobdella sp. 01 05
GORDIOIDA, sp. 05 6.4 01 07
TURBELLARIA, sp.
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Appendix T6-1. Continued

6:00-7:00
Net
Cm-1 Cm-2 Cm-3 Cm-4 Cm-5 Cm-6
SpeCieS ind. mg|ind. mg|ind. mg|ind. mg|ind. mg|ind. mg
Terrestrial animals
EPHEMEROPTERA imago and subimago
Heptageniidae, sp.
Baetidae, sp.
sp. (S)
PLECOPTERA imago
Nemouridae, sp.
Chloroperlidae, Alloperla sapporensis
TRICHOPTERA imago
Rhyacophilidae, sp. 03 2.1
Limnocentropodidae, sp. 02 15
DIPTERA imago
Nematocera, Diamesinae, spp. 12 13120 33|24 24|29 15]103 03]07 08
Simuliidae, spp. 02 02|05 04]03 12
Tipulidae, spp. 01 07]06 79 0.1 02
Brachycera, spp. 03 27|04 48|06 18
HEMIPTERA
Heteroptera, spp. 03 15
Homoptera, Spp. 07 08 04 0603 02
HYMENOPTERA
Apocrita, Formicoidea, sp.
other 05 02101 01]09 03 0.1 05
COLEOPTERA
Staphylinidae, spp. 02 02|01 o1
Chrysomelidae, sp. larva 0.1 14
Coccinellidae, sp. larva
Scarabaeidae, Gnorimus viridiopacus
other 02 206] 0.1 02 0.1 04
other larva 03 16
LAPIDOPTERA
imago
larva
Other terrestrial animals
DERMAPTERA, Psalididae, sp. 0.0 43
ORTHOPTERA, Acrydium japonicum
COLLEMBOLA, spp. 02 02 01 o0.1 10 10
ANANEAE, Spp. 03 02[01 0303 03 0.1 0.1
ACARI, Spp-
OPILIONES, sp.
NEOGASTROPODA, sp. 03 157
Unknown egg lumps 03 59
Total (ind./ms,mg/ms) 207 482176 339|215 460|661 68.1 221 33.1 (246 306

(S : subimago, P : pupa)
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Appendix T6-2 List of the drafting animals collected from the Churui River (Area 2) on the day time

of 28 July, 2002

11:30-12:30
Net
Cd-1 Cd-2 Cd-3 Cd-4 Cd-5 Cd-6
Species ind. mg|ind. mg|ind. mg|[ind. mg [ind. mg|ind. mg
Aquatic animals
EPHEMEROPTERA nymph
Heptageniidae, Epeorus latifolium
Epeorus curvatulus 01 04
Epeorus ikanonis 01 52
Epeorus spp. 08 08 01 0.2
Cinygma hirasana 03 04| 04 04|02 02 02 01] 17 14
Baetidae, Baetis spp. 03 10| 03 06| 02 04 03 10| 01 02
Pseudocloeon spp. 01 01| 03 03 09 03
Leptophlebiidae, Paraleptophlebia westoni 01 03
Paraleptophlebia spp. 02 02 03 01
Ephemerellidae, Drunella cryptomeria
PLECOPTERA larva
Nemouridae, Nemoura spp. 01 03|01 03 08 15|01 01 10 15
Protonemura spp. 03 04] 03 04| 04 06 03 03] 03 03
Leuctridae, Phopalopsole sp.
Perlodidae, Megarcys ochracea
Isoperla sp.
Chloroperlidae, Alloperla bimaculata 03 06| 03 07
Alloperla sapporensis
Sweltsa abdominalis
TRICHOPTERA larva
Rhyacophilidae, Rhyacophila sp. RK
Rhyacophila sp. RA 01 33
Rhyacophila kisoensis? 06 03] 04 03|04 10|23 31|04 02|17 10
Lepidostomatidae, Neoseverinia crassicornis
Glossosomatidae, Glossosoma Sp.
Limnephilidae, Pseudostenophylax ondakensis
Hydatophylax soldatovi
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 57 37| 59 44| 37 16[423 323| 56 34| 99 97
Diamesinae, spp. (P) 01 01 23 08| 06 02|07 05
Simuliidae, spp. 07 03| 04 01) 04 02|31 08|09 04| 05 02
Tipulidae, spp. 01 04 08 38 02 17
spp. (P)
Blepharoceridae, sp.
COLEOPTERA
Dryopidae, sp. 01 01 01 02
sp. larva
other larva 01 01] 01 01
Other Aquatic Animals
ARHYNCHOBDELLAE, Erpobdella sp.
GORDIOIDA, sp.
TURBELLARIA, sp.
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Appendix T6-2. Continued
Net 11:30-12:30
Cd-1 Cd-2 Cd-3 Cd-4 Cd-5 Cd-6
Species ind. mg|ind. mg|ind. mg|ind. mg |ind. mg[ind. mg
Terrestrial animals
EPHEMEROPTERA imago and subimago
Heptageniidae, sp.
Baetidae, sp.
sp. (S)
PLECOPTERA imago
Nemouridae, sp. 01 03
Chloroperlidae, Alloperla sapporensis
TRICHOPTERA imago
Rhyacophilidae, sp. 01 09
Limnocentropodidae, sp.
DIPTERA imago
Nematocera, Diamesinae, spp. 03 01|04 04| 16 16| 15 15| 03 02| 06 03
Simuliidae, spp. 06 10| 01 01 08 08| 05 06| 02 03
Tipulidae, spp. 02 17|03 18
Brachycera, spp. 01 1.6 02 02
HEMIPTERA
Heteroptera, spp.
Homoptera, spp. 03 07|01 04 08 08 03 08
HYMENOPTERA
Apocrita, Formicoidea, sp.
other 01 01|04 05|02 02 01 01|02 37
COLEOPTERA
Staphylinidae, spp. 01 0.1 02 05
Chrysomelidae, sp. larva 01 0.1
Coccinellidae, sp. larva 03 03
Scarabaeidae, Gnorimus subopacus
other 03 18 08 6.2
other larva 03 03|02 08
LAPIDOPTERA
imago 01 03|01 76
larva 0.8 56.9
Other terrestrial animals
DERMAPTERA, Psalididae, sp.
ORTHOPTERA, Acrydium japonicum
COLLEMBOLA, Spp. 08 08|02 01
ANANEAE, spp. 01 04 02 02
ACARI, spp. 01 01
OPILIONES, sp. 01 44
NEOGASTROPODA,  sp.
Unknown egg lumps 0.8 14.6
Total (ind./m3, mg/m3) 107 159|101 243| 7.8 7.2|585 ####t[100 094|198 293

(S : subimago, P : pupa)
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Appendix T6-3. List of the drafting animals collected from the Churui River (Area 2) on the evening

of 28 July, 2002

17:00-18:00

Net
Ce-1 Ce-2 Ce-3 Ce-4 Ce-5 Ce-6
Species ind. mg|ind. mg|ind. mg|ind. mg|ind. mg|ind. mg
Aquatic animals
EPHEMEROPTERA nymph
Heptageniidae, Epeorus latifolium 01 68 01 03
Epeorus curvatulus 01 01| 07 63
Epeorus ikanonis
Epeorus spp. 01 01
Cinygma hirasana 02 03|06 08| 26 28| 28 28| 08 08| 02 03
Baetidae, Baetis spp. 03 03|02 04] 04 08|07 07|04 12] 02 04
Pseudocloeon spp. 02 02( 01 02] 13 13|28 14|05 06] 02 0.2
Leptophlebiidae, Paraleptophlebia westoni
Paraleptophlebia spp. 01 01] 07 07
Ephemerellidae, Drunella cryptomeria 01 04 01 01
PLECOPTERA larva
Nemouridae, Nemoura spp. 02 02| 04 05|14 21]07 07|03 05|02 02
Protonemura spp. 09 0902 06] 10 14|28 35(01 01] 01 02
Leuctridae, Phopalopsole sp. 01 01
Perlodidae, Megarcys ochracea 01 18 01 03
Isoperla sp.
Chloroperlidae, Alloperla bimaculata 01 02] 07 11
Alloperla sapporensis 02 04
Sweltsa abdominalis 04 08
TRICHOPTERA larva
Rhyacophilidae, Rhyacophila sp. RK
Rhyacophila sp. RA
Rhyacophila kisoensis? 02 02|05 06|25 20| 1.4 14
Lepidostomatidae, Neoseverinia crassicornis
Glossosomatidae, Glossosoma sp.
Limnephilidae, Pseudostenophylax ondakensis
Hydatophylax soldatovi
DIPTERA larva and pupa
Chironomidae, Diamesinae, spp. 37 20| 85 56| 93 7.2]|243 125| 78 59| 15 11
Diamesinae, spp. (P) 02 02|03 02|06 07|07 07|02 01|02 03
Simuliidae, Spp. 02 02 10 05|03 01|28 14| 02 03] 01 0.2
Tipulidae, spp. 04 20
spp. (P) 01 04
Blepharoceridae, sp. 01 03
COLEOPTERA
Dryopidae, sp.
sp. larva 01 02] 03 03 03 05
other larva
Other Aquatic Animals
ARHYNCHOBDELLAE, Erpobdella sp.
GORDIOIDA, sp.
TURBELLARIA, sp. 03 0.8

198




Appendix T6-3. Continued
Net 17:00-18:00
Ce-1 Ce-2 Ce-3 Ce-4 Ce-5 Ce-6
Species ind. mg|ind. mgfind. mg|ind. mg|ind. mg]ind. mg
Terrestrial animals
EPHEMEROPTERA imago and subimago
Heptageniidae, sp. 01 29
Baetidae, sp. 0.7 63
sp. (S) 07 28|01 04
PLECOPTERA imago
Nemouridae, sp.
Chloroperlidae, Alloperla sapporensis 01 13
TRICHOPTERA imago
Rhyacophilidae, sp.
Limnocentropodidae, sp.
DIPTERA imago
Nematocera, Diamesinae, spp. 12 14| 04 08|01 01| 35 56| 1.7 28| 02 02
Simuliidae, spp. 02 03|01 01
Tipulidae, spp. 01 06 01 04
Brachycera, spp. 02 10| 01 11|01 04| 14 49|06 79
HEMIPTERA
Heteroptera, Spp.
Homoptera, spp. 01 01 04 14|01 01
HYMENOPTERA
Apocrita, Formicoidea, sp. 01 02
other 01 01| 04 01 02 02| 01 01
COLEOPTERA
Staphylinidae, spp. 01 01
Chrysomelidae, sp. larva 03 03
Coccinellidae, sp. larva 01 0.2
Scarabaeidae, Gnorimus subopacus 0.1 55.4
other 03 06
other larva 03 08 01 0.1
LAPIDOPTERA
imago
larva
Other terrestrial animals
DERMAPTERA, Psalididae, sp.
ORTHOPTERA, Acrydium japonicum 01 42
COLLEMBOLA, spp.
ANANEAE, spp. 07 1401 01
ACARI, spp. 01 01|21 07|01 01
OPILIONES, Sp. 01 01
NEOGASTROPODA, sp.
Unknown egg lumps 0.1 269
Total (ind./ms, mg/mS) 73 68|132 129|241 623494 535154 850| 34 80

(S : subimago, P : pupa)
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Appendix T7. List of the benthos collected from the Ikushina River (Area 1) on 28 July, 2002

Net Rapid Riffle Pool
SPECIES ! ? ’ 4 > 6
ind. mg|ind. mg|ind. mg|ind. mg|ind. mg|ind. mg
Ephemeroptera
Heptageniidae, Epeorus latifolium 7 133 29 321| 37 138 2 17
Cinygma hirasana 19 8 3 1 8 4 13 6 1 5
Baetidae, Baetis florens 7 38 2 8 1 6| 12 47
Baetis Spp. 8 1 10 17 2 1 101
Pseudocloeon spp. 1 1
Leptophlebiidae, Paraleptophlebia westoni 4 2 7 65
Paraleptophlebia spp. 1 1 30 6] 10 25 11 2 5
Ephemerellidae, Drunella cryptomeria 6 15 7 8 7 3 2 150 1 2
Drunella trispina 1 9 1 87
Drunella kohonoae 1 50
Plecoptera
Nemouridae, Nemoura spp. 5 8 1 11 3 3 4 5 1 1 2 3
Protonemura spp. 22 22 6 3 13 15
Amphinemura Spp. 1 2
Leuctridae, Phopalopsole sp. 1 2
Perlodidae, Megarcys ochracea 7 56 2 8 3 46| 4 41 1 5
Chloroperlidae, Alloperla bimaculata 1 4 1 3 3 5 3 14 3 10
Perlidae, Acroneuria stigmatica 1 8
Trichoptera
Rhyacophilidae, Rhyacophila hokkaidensis 2 53 3 99| 1 44 19
Rhyacophila sp. RL 1 24
Rhyacophila sp. RA 1 3 5 19
Rhyacophila kisoensis? 2 8 2 1 3 4
Polycentropodidae, sp. 1 1
Glossosomatidae, Glossosoma sp. 1 1 1 28
Glossosoma sp. (P) 1 38
Limnephilidae, Eobrachycentrus sp. 2 15 1 6 1 8
Eobrachycentrus sp. (P) 1 93
Neophylax ussuriensis (P) 3 73
Pseudostenophylax ondakensis 1 12
Hydropsychidae, Hydropsyche sp. 1 10
Stenopsychidae, Stenopsyche marmorata 2 1007
Diptera
Chironomidae, Diamesinae, spp. 76 295 16 19| 57 93| 99 136 3 1| 28 24
Diamesinae, spp. (P) 2 1 1 1
Simuliidae, spp. 1 4 1 1 9 11
Tipulidae, spp. 2 6 2 92 1 1
spp. (P) 1 10
Coleoptera
Dyticsidae, Colymbetinae, sp. 11 1 1
other larva 1 2
Acari, spp. 1 1 3 2 2 1
Arhynchobdellae,  Erpobdelia sp. 2 1
Total (ind./625¢m’, mg/625¢m’) 174 746 31 176| 188 1838 190 605 14 120| 82 176

(P : pupa)
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Appendix T8. List of the benthos collected from the Churui River (Area 2) on 28 July, 2002

Net Rapid Riffle Pool
SPECIES UL PRV R IR PV P
ind. mg|ind. mg|ind. mg|ind. mg|ind. mg|ind. mg
Ephemeroptera
Heptageniidae, Epeorus latifolium 9 155 5 111f 20 248 3 90
Epeorus curvatulus 8 59| 16 142 1 3 1
Epeorus ikanonis 3 18] 11 141 5
Epeorus spp. 23 37 1 1
Cinygma hirasana 15 15| 12 14| 23 31| 15 25| 18 34
Baetidae, Baetis florens 4 20
Baetis sahoensis 2 9
Baetis spp. 15 24| 28 53 3 9] 13 40
Pseudocloeon japonica 6 17
Pseudocloeon spp. 4 18 3 11 6 8
Ephemerellidae, Drunella cryptomeria 1 2 4 168l 2 5
Drunella kohonoae 1 36
Plecoptera
Nemouridae, Nemoura spp. 1 4 1 1 10 121 2 3 15 251 4 8
Protonemura spp. 8 19 5 9 4 12
Leuctridae, Phopalopsole sp. 1 3 1 24
Perlodidae, Megarcys ochracea 91332 1 22 1 5[ 9 839
Isoperla sp. 3 6
Chloroperlidae, Alloperla bimaculata 1 10 1 5 4 121 7 4
Alloperla sapporensis 1 1
Trichoptera
Rhyacophilidae, Rhyacophila sp. RK 117
Rhyacophila kisoensis ? 2 3
Limnephilidae, Pseudostenophylax ondakensis 4 62 3 52| 15 121
Pseudostenophylax ondakensis (P) 1 19
Diptera
Chironomidae, Diamesinae, spp. 24 32 5 2| 56 72| 125 153 4 16 3 7
Diamesinae, spp. (P) 2 2
Simuliidae, spp. 56 309 1 1
Tipulidae, spp. 2 100 3 15
Blepharoceridae, sp. 10 52
Arhynchobdellae, Erpobdelia sp. 112
Total (ind./625cm2, mg/625cm2) 09 1726| 161 892| 146 435| 197 1308| 48 166] 32 173

(P : pupa)
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Appendix T9. List of stomach content in the Dolly Varden collected from Pereke River

. May Jun. Jul.
SpeCIeS ind./fish(%) meg/fish(%) ind /fish(%) meg/fish(%) ind /fish(%) meg/fish(%)
Aquatic Insects
Ephemeroptera
Heptageniidae, Ecdyonurus sp. 0.1 (0.1) 03 (0.1)
others 21 (19 223 @45) 0.1 (0.7) 24 @7 03 (3.0 14 (08)
Baetidae, Baetis spp. 15 (14) 71 (14) 18 (10.1) 46 (52) 12 (13.1) 13 (0.7
Ephemerellidae, Drunella cryptomeria 0.1 (0.1) 0.1 (0.0) 0.1 (0.7 04 (05) 0.1 (1.0) 03 (02)
Drunella sp. 0.1 (03) 02 (0.3)
Leptophlebiidae,  Paraleptophlebia sp. 0.1 (0.1 02 (0.0)
Ephemeridae, Ephemera japonica 0.1 (0.1) 20 (04) 0.1 (1.0) 25 (1.5)
Plecoptera
Nemouridae, Nemoura spp. 15 (14) 84 (1.7) 0.1 (03) 04 (0.5
Amphinemoura sp. 08 (0.7) 28 (0.6)
Protonemoura spp. 0.1 0.1 0.1 (0.0)
Chloroperlidae, Alloperla bimaculata 01 (1.0) 07 (04)
others 03 (03) 39 (08)
Perlodidae, Isoperla sp.
Trichoptera
Hydropsychidae, 02 (02 03 (0.1) 02 (1.0) 04 (04)
Rhyacophilidae, Rhyacophila spp. 0.1 (0.1) 0.6 (0.1)
Glossosomatidae,  Glossosoma spp. 09 (09 312 (62) 14 (17 187 (21.1) 05 (5.1) 19 (1.
Limnephilidae, Goera spp. 13 (12) 763 (15.3) 0.1 (03) 04 (0.4) 28 (313) 924 (52.7)
Brachycentridae, Brachycentrus americanus 0.1 (0.1) 18 (04) 0.1 (03) 07 (0.8)
Micrasema sp. 0.1 (0.3) 03 (03) 0.1 (1.0) 04 (02)
Diptera
Tipulidae, 18 (1.6) 50.1 (10.0) 0.1 (0.7) 0.1 (0.1)
Simuliidae, 04 (04) 05 (0.1)
Chironomidae, Diamesinae 90.6 (82.9) 53.9 (10.8) 49 (279) 23 (26) 05 (6.1) 05 (03)
Neuroptera Protohermes grandis 03 (0.2) 254 (5.1)
Hemiptera 05 (5.1) 75 (43)
Coleoptera larva 03 (02) 17 (0.3) 03 (3.0) 03 (0.2)
Hymenoptera 0.1 (1.0) 05 (03)
Gammaridea 04 (0.3) 118 (24) 53 (302) 225 (254)
Fish eggs (Onchorhymhus gorbmchn)
Terrestrial animals
Ephemeroptera imago 0.1 (0.1) 25 (0.5) 0.1 (0.7 17 (19
Plecoptera imago 02 (20 15 (08)
Trichoptera imago 0.1 (03) 19 @1 0.1 (1.0) 0.6 (0.4)
Diptera
Chironomidae, imago 0.1 (0.1) 03 (0.1) 25 (14.1) 17 (1.9)
other imago 0.1 (0.1) 09 (02)
larva 03 (02 03 (0.1) 0.1 (0.3) 0.1 (0.1)
Hemiptera imago 0.1 (03) 05 (05)
Coleoptera
Chrysomelidae, Gastrolina peltoidea 0.1 (03) 09 (1.1)
Cantharidae, Themus cyanipennis 0.1 (1.0) 86 (4.9)
Carabidae, 0.1 (0.7) 25 (28) 02 (20) 14.1 (8.0)
Staphylinidae, 0.1 (03) 11 (13)
other larva 02 (02) 56 (1.1) 03 (3.0) 156 (8.9)
Hymenoptera
Formicidae, 23 @1 181 (3.6) 02 (1.0) 19 22 15 (17.2) 215 (123)
other imago 0.1 (0.1) 13 (03)
Lepidptera larva 35 (32) 1701 (34.0) 02 (13) 229 (258)
Collembola 0.1 (0.1) 03 (0.1)
Diplopoda 0.1 (1.0) 33 (19)
Araneae 0.1 (1.0) 05 (03)
Total 109.4 499.9 17.5 88.6 9.0 175.3
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Appendix T9. Continued
o Aug. Sep. Oct.
SpeCIeS ind /fish(%) meg/fish(%) ind /fish(%) me/fish(%) ind /fish(%) me/tish(%)
Aquatic Insects
Ephemeroptera
Heptageniidae, Ecdyonurus sp.
others 0.1 (18) 04 (04)
Baetidae, Baetis spp. 02 (54) 07 (0.7 0.1 (04) 02 (0.0)
Ephemerellidae, Drunella cryptomeria
Drunella sp.

Leptophlebiidae, Paraleptophlebia sp.

Ephemeridae, Ephemera japonica 03 (1.7) 82 (0.4) 02 (0.3) 42 (5.5
Plecoptera

Nemouridae, Nemoura spp. 0.1 (0.1) 0.1 (02)

Amphinemoura sp.

Protonemoura spp. 0.1 (1.8) 01 (0.1
Chloroperlidae, Alloperla bimaculata

others

Perlodidae, Isoperla sp. 02 (0.8) 08 (0.0)
Trichoptera

Hydropsychidae, 0.1 (18) 04 (0.4) 0.1 (02) 08 (1.0)

Rhyacophilidae, Rhyacophila spp. 0.1 (18) 0.1 (0.1) 0.1 (0.1) 02 (03)

Glossosomatidae,  Glossosoma spp. 0.1 (3.6) 44 (43) 0.1 (02) 15 (19)

Limnephilidae, Goera spp. 20 (53.6) 286 (279) 0.1 (02) 08 (1.0)

Brachycentridae,  Brachycentrus americanus 0.1 (0.4 0.6 (0.0)

Micrasema sp.
Diptera

Tipulidae, 02 (0.8) 03 (0.0) 02 (04) 0.5 (0.6)

Simuliidae,

Chironomidae, Diamesinae 03 (7.1) 02 (02) 617 (96.9) 332 (43.2)
Neuroptera Protohermes grandis 0.1 (02) 1L (144)
Hemiptera 02 (03) 25 (33)
Coleoptera larva
Hymenoptera
Gammaridea
Fish eggs (onchorhynchus gorbuscha ) 06 (161) 658 (64.3) 176 (958) 19093 (99.5) 05 (©.7) 19.1 (24.8)

Terrestrial animals
Ephemeroptera imago
Plecoptera imago
Trichoptera imago
Diptera

Chironomidae, imago

other imago 0.1 (0.1) 12 (16)

larva
Hemiptera imago
Coleoptera

Chrysomelidae, Gastrolina peltoidea

Cantharidae, Themus cyanipennis

Carabidae,

Staphylinidae,

other larva
Hymenoptera

Formicidae, 03 (7.1) 17 (1.7) 0.1 (02) 10 (1.3)

other imago
Lipidptera larva
Collembola 0.1 (0.1) 02 (02)
Diplopoda
Araneae 0.1 (02) 05 (0.7)

lotal 37 102.4 18.4 1919.3 63.7 76.9
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