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1. AEDEREEH

PR 1 R AR 70 B ARBREE S L) K < IR S, IR R BRBESRMEITIE L9 5 A
NELALND. e THIMES rRfaECch LA a v a~ (Salvelinus malma) 13
ROZAFEBRNIHEEICH Y, EANTHRICWHEZHIBIC AN Z < Ao (” 1), R
HRHERB L OO TIEZ S OFJINCAR L TWD UNE IED 2003).

X 1. dbpElcBIT A7 A~A (O) LA vana~ (@) DO4Fi (Fausch et al. 1994)

— 5T, ENARZETEENOZ  OFRINZIIEG - RIL A AR ZHERE S, AN&1
WEIFHEA TS, FUREE TIEY ARZUTINE EKERE L, v anavDEREE
PMEWZ ERRENTWS (B EIEH 2000, 2002; Kishi and Maekawa 2003). X 512, 40
PREIR O KIRITIRIE L & 32 EH URET TR Y, & A3RE XM CIIRmEAROBEHE MK T
L, {HEHLIE TS K OVKIREALZfE 5 7o, IRE(L & ITWJIKIRD LA Z5EEZ LT D
LHEHISND. LU, SBRORERERE T 2IC+02 7 — 2 BEMIhTnD LITE R
IRVRIUC S 5.

HREE TP R E OEWILIANEZR Y, RS SABLOFNIAZ . Zi 6 Ol
REVERVE A & RIS 01 D, BTE DN A R —Y 7 ¥, %E PREWEERIZHIAA TN D,
AFETIX, R (2019) AT T2RAER R Z PO, FHEZBLE L7z H25 (2013) FELLREBE
FCTOKIREA, FEOABBESELWMET 2 LI, FEMWBUANIEGONTT —F R
2 THETD.



2. AEAE

2.1. SAERAII

R1 (2019) 4EOFHAETIE, WEEHESHOE T2 F)INKEFZZREL, D55 8
JINZOWTHSH - BRI A A L7z (M2, £1). Zeds, Y8HJIILSMIHE =V~ R
EHFRAER)IE LT~ by U F1ERIO 2 W) ISV T G HRE - PR A & F20 L
7oo X2 OFRICFOMINZLRL (2019) F L0 KR Z D7) Toh 5,

4 2. JKIRFFORRE R J O - W PLBR BTN A oD S 1R



1. Rl (2019) FO KNG E 5 0 HEFE
)14 WGS1984_y WGS1984_x
1L | FusteRy 44.201408 |  145. 198692
2 | v 44.198097 |  145. 195922
3 | AFvany 44.122368 | 145.103451
4 | ATy 44.104313 | 145.073816
5 | kmmRy 44.084972 | 145.011767
6 | 7o 44.047349 |  144. 980473
7 | Avaavrag 44.043710 | 144. 955593
i 8 | FvIvtrAa 44.038357 | 144. 935662
9 | A~FT 44.024695 |  144. 938663
R 10 | %0 43.987421 |  144. 890093
11 | Avasd~7 43.591129 |  144. 530775
12 | AFHAT 43.971072 |  144.855610
13 | AT %35y 43.954596 |  144. 852309
14| B & 4 43.923434 | 144. 842231
15 | ¥~=byhy 43.926144 |  144.796928
16 | Fx g 44.21095 | 145. 20600
17 | Koy 44.19254 | 145. 18808
1| EALYy 44.255879 | 145. 359998
2 | 7AFR~<Y 44.190890 |  145. 324541
3 | Avanay 44.165649 |  145. 298474
4 |y 44.139602 |  145. 264488
5| ¥~y 44.132154 |  145. 258340
6 |vavy 44.120616 | 145. 252882
T | rexny 44.111546 |  145. 247389
8 | Frry 44.100568 |  145. 241845
9 | EEHARY 44.084212 |  145. 237465
10 | Fyhny 44.075869 |  145. 240284
11| YA 44.062016 | 145. 236459
N 12| stk 44.034044 | 145.207630
R 13 | @A 44023169 | 145. 186583
HeE 14| fas 43.992023 | 145, 155049
15 | % 5 5 43.979523 |  145. 153151
16 | wHiE 43.969876 |  145. 138978
17 | $haf 43.958207 |  145. 131909
18 | 46y HAi AP 43.947998 |  145. 126430
19 | 5 E 43.947027 | 145. 068958
20 | 5 £l 43.901848 |  145. 100904
21 | o et pif 43.881968 |  145. 095330
22 | 75 iss 43.868148 |  145.091335
23 | %y 44.26696 |  145. 36508
24 | 7 XL 4420256 | 145. 33133
25 | HEA TN 44.19818 |  145.33157
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Foaavwr4 (@R Frovtr4 (FER)
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708, WEOFAIT, H23 (2011) 4EREEL H24 (2012) 4EEEICTHEA (1 BEE (1 23%))
Z 9 h L, H25 (2013) AFERELIRIIATHA (2 FE (2 /3R)) &3 L C&7-.

® 123 (2011) 4 (PlHHL)
e G FIA4xazy, &, Fx Tyl A, A UUXRY, T
BE @@l Avavay, ey, SR, KGR
® 124 (2012) 4 (TR
PR @il TRy, Ly, ARy, gt
W @) Ay N, Fnuhl, kR

® 25 (2013) & (AFHA)
W G A X2y, Ray &l BEAgA, v~y
WE @I ek, mvEkl, A

® H26 (2014) 4 (AFH)
WaE G AvasFd<T, TR, Fraavwi A, AT FraK L,
FxX 7 v A
WA G Ay BN, RE, v

® 127 (2015) 4 (AFHA)
g @) TouReR_RY Ay, A TTRY | F S
B @RI FFRIRY, vauY, BRHARY, HoEL

® 28 (2016) 4 (AFHLE)
wE (L)) AT T
Wi 6wl A LvUY, TA K<Y, Avan=y, A, XM, ERA

® 29 (2017) 4 (AFHE)
B 6)I) Xy, Fo XY BIbA ) RUFRNEF, FBXiEF

il

® 130 (2018) 4 (AF#E)
P 61)I) Ay, A X2y, AuaxXy, L, HEA, Y~ kvl
HE ) EfEsk, mvER, R

® RI (2019) 4 (KFHE)
FE GEID  AvaavrAa, FxTvkerAa, 70, FantvT,
i B =
R GHJID Y, F o, falk
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2.2. AEAE

1) KIEFHA

REB 42 WA TS AKIREHAE B2 3% E L7, KIEFFRESEMEEIIROSICEE L TR
ELT.

> ERiE, BUNOT 7' ARARERE AT (B 7 < @B OGRS EE L CHIED .

> fBE—EOhT, Foau o~ B E R LM S B ST

AIRFHNERE & U CHEKIERSRSRT + RE > b Ver2 (LLF, v/ —&35%) ZHNT,
T~9 AR OKIEE 15 5B CHII Lz, 7o, v —ZAT L AT A ¥ — (2.5mm %)
Z O TR OIBEARCHATEE B 25 Lz, FHAI L2 KIBT — 2%, )42 A ), A
B, ARK, BV, ko, Rk, B, BRobh, BRRT—x & LCERHLE
ek, WEAIZTA1LENS T HEZ 1#EE Lz, ad—>0nKPhbER szt %
RS % AKIRT — & 1XBRS L CRENT L 7=

BHE14. 74 REv bv 2

2) fRBAERA

MG AR WNOS Y, WESH)I (Fvaavwta, FxTovkra, 7o, Fian
F~=T7, ATAxa3Ly), WESTII OV, Ay o3 b, @ik I8V T, 7~9 A DH
FICRERE 1T o 7. ods, = U~ RAEHFAEN)I & U TRFERA 2k L TW D IED
v by AV, HREOMVERT S EERHEZIT oo, ARG Z L ISR RS 20mE
MC3IFEXEREL, =7 N w7 va vy h—(AIA/L— MMELR24 % L LR-20B )
EXEHEEXTHREEFNT 2 BRI UIC K D AP U2, BRIl L& C o8I
frtg, fEZ L ICEBEHERY, BAZ LKA X (FrRNRREXE, thafireR), v s
0 a~vOREEROBERZ L, =D~ A USMIRTHBIE B LA X
e U7z, AEBRET 2 /S AFREIE (CAPTURE ZfEH) Z AW THEE L, 100 m &7z 0 ITHE
U CHEEAERBEZ R Lz, 7ok, H24 (2012) AEELIENC 1 32 (1 B CTfrbh
- AR BIE, H25 (2013) AELIEOFEICBIT D 2 N2 D 1 R ZA~DBD R A ISR D
RN ERHNT, 2 82 X AR EHE L TR L.

X2 R AGRZEYE CAPTURE (White et al. 1982) Z T, Generalized Removal Estimate
(Pollock and Otto 1983)(Z X 0 #EE L7=.

18/% 1 &



3) WEREREE A

YRR BR ST R A 13 B RL O M A B 24T o 72 8 I CHME L 7=, *FZa)INC R T, K
g, JKVE, (RERRMEMR (R, 6 BIKENE, Wi, MR (TekoBRE) 231
L7 FHINE, ABEE TR 7EAMEXO FH 5 0m, 10m, 20mIZREHHRIKR 2 3% &
L, SRR EZ 11 %592 10 A28 W T To 72, AT, MBI OV ISR
DT —H ZJulZBH Uiz, WRM BRI, FHl%, 1 CGE#), 2 CmmBPAF), 3 (2-16mm),
4 (17-64mm), 5 (65-256mm), 6 (256mmbL L) @ 6 EEREIC/y i) 7=, REWERIL, A
Xodg (PRt o 10mitsR) (280 T, BIETIL (0%), 2 (0-25%), 3 (25-50%),
4 (50-75%), 5 (75-100%) > 5 B¥pCiodk L, HEgEEL L7-.

4) £ Dl

A S O KR EFHRICERE SN TWDEE L (X & - HRILE L) OFBLEZ T
W ERHALMNTIR o TV DH T2, FREHLE D DEEIC LT 2km INIZIFEET 5 4
LOBE (X LAREEE/kn) 2RO, OB, 2755 TH0 1 HERE X OBFD & A
rEfEEH GSUEH 2005 ; @EIED 2005) #5BIZ L. S OITHEEMICY NEEN 2 5
/kmLL b X W@, A 2 5 /km Kl [ MR & LT L.

F7o, KETICL VARSI TV DREEBINT —2 D 5 5, S54 (1979) 4725 R1 (2019)
FEETOWESE FHEMAD & HE GARD O 7~9 AROEHRIR, &ExiR, BixsHE
YRR E R 7.

BEI15. =L M w7 va vl —EXFREIC L 28BAERRERT Gy a d~<7)

19/ 1 #



HHE16. FHEOKEFHMRI (74 x=a2)

BE 1T, WHEBRERARN (T aF~<7)
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5) W4 H i

Rl (2019) FEOFEIIFR 2 IR THBR T T, B, =V~ AHF/EII>~ v YT
8 H3 HIZ, sl c8 A5 BICENENFEh L7

%2 R1 (2019) “EOFHE A E

%1 F )14 o 7 —E%E H v 77—l H FRidF A H Y PR
1 T IR 6 A 17 H 104 5H
2 LTy 6 H 17 H 10H 5H
3 A X2y 6 H 17 H 10H 5H
4 AUy 64 17 A 104 5H
5 N 64 17 A NI
6 7 6 A 17 H 103 5H |8H 24H 8 H 25 H
7 FaaviA 6 A 17 H 103 5H |8H 24H 8H 24 H
P 8 FxZ vt A 6 4 17 H 10H 5H 8H 25 H 8H 25 H
9 A~ 7 64 17 A 104 5H
#HE24 10 | 4l 6 H 17 H 10H 5H
11 | FarF=7 64 17 A 104 58 |8H 4H 8A 44H
12 | AFH 7 6 A 17 H 104 5H
13 | A4 xarv 6 7 17 H 10H 5H [8H 3H 8H 4H
14 | MEEAR 6 A 17 H 104 5H
15 | ¥<=hvyHY 64 17 A 104 5H
16 Fx N3 A 6 H 25 H 10H 1H
17 | Ry 6 4 250 104 1H
1 EALLTY 6 H 18 H 104 2H
2 7A=Y 6 4 18 H 10H 6H
3 Famaay 6 H 18 H 10H 6H
4 JLH 64 18 A 107 6H |8H 26H 8 H 26 H
5 FE Y 6 18 H 104 6H
6 Tavy 64 18 H 104 6H
7 AR Y 6 H 18 H 104 6H
8 Fr LY 6 H 18 H 104 6H
9 EE ALY 6 H 18 H 104 6H
10 | *yh 64 18 A 104 6H |8H 27H 8H 27 H
S 2 64 18 A 104 6H
s 12 | mifEsk 6H 18 H 10H 6H
R 13 | f&F 6 H 18 H 104 6H
14 | Ak 6 H 18 H 10H 6H 8H 5H 8H 5H
15 | s 6 H 18 H 104 6H
16 | X 64 18 A 104 6H
17 | Kb 64 18 A 104 6H
18 | AU FMId ST 64 18 H 104 6H
19 | BAd A 6 A 18 H 104 6H
20 | ZKAER] 6 H 18 H 104 6H
21 | AR 6 H 18 H 104 6H
22 | JEWRAE 64 18 H 104 6H
23 | ¥ 64 18 A 104 1H
24 | Z R 64 18 A 104 1H
25 | HEA DTN 6 H 18 H 104 1H

21/% 1 &
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2.3. KEBT—4

R1(2019) 4RI EERT L= 7~9 A D HEw 0 B EHKIEO Y (LIF, SEXKIR &M
5, HEEKIEOIFEY (LIF, BE/KiEEES) BXOH e A KR ZE K 3 12T
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X 3. R1(2019) % 7T~9 AIZEHI 7= H DO H I KIEDOYY), HixE KRR

K OVH i A KGR

SESKIBIZOWTIE, BE (8 A) 12 16°CH LRl =WJINFEREDA U 7Y F g8
F~ 7T, 10CE FElS=JINIEEDOR LAY, F v T v r A, HEOXX L Tholz

BEAKIRIZOWTIE, BE (8 H) 1220

CEBAMING, FFETel, ATy, U<

Ny BV, Fvaxt~T, TFA7, WEAR, Vix, XIS, 7o Frgaw
F A, WETITEM®, MR, #H, 37, T4 K<, BEAHHAThHotz. 7k,
BB (8 A) 12 H &S H KRN 200C B2 - INEERD Lo T,
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R1 (2019) 4R |ZfH - MEBREFRAE 21T o 72 8 W)INZHOWT, 7~9 A DFEHKIE, Hi
EKIEDYNY), Fm KR ORAEZE L (12 (20000 ~R1 (2019) 4F) %X 4~111TR-%. &%
FEEALDIKIRIZ KT T B OV THEYF AT 21T o TSR, WERITIEA Y a A~
T A TA R 2L T EFBRR, 7R TIEICAE R TRE 28 bz, HE T
WMIETHEZ EAEMD, VY TITAE focTMErﬁﬁxw&) S,

Hx :~AF A

P=0.016

& : ~AF A

P=0.025

4. R1 (2019) 4EFAAN)] « 7 XD 7~9 H OYHEKIE, HEEKEOYY), fHKEKik
DAEDRFEZAL

23/ 1 &



c)

7K

5. R1 (2019) EFHEW)I - A>3 a~FA D 7~9 HDOYLKIE,

(°c)

7KR

X 6. Rl (2019) 4FFAERII « F ¥ T v T A D 7~9 A DOFEKIE,

TE&ES
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(°c)
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7. R1 (2019) 4EHAEF)I « A a A ~T7 D 7~9 A OIF-HIKIE,

c)
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7K

8. R1 (2019) FFHEWII « T A4 22X D T~9 A DIFEKIR,

TE&ES
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2) []GT —H

PEOP . (RHEMAD L EE GEAMD @ 7~9 H 0 A 80O EHSIRORAEZAL (1979
FELIEHIEET) 2K 2312, REAd

B 171 X\

HROREEALZ K 24 12, BHim A EHRIEDORELAL
Z X 25 \ZRT. T~9 H OEHRIE, s

BKEREFE BDITRETHREICBWTERE LY L En

ST BRGSO RIZLL T LB L o7z

o VWK HEDOTH -9 HiZ FAE™mICH S (P<0.05)

® FEXiE:TETIH, HEDOS HIX FAMEmCH S (P<0.05)

o HEESAVHRIE WEOTH9A, BHEFEOTAH -9 I EFMEmICHS (P
0.05)

X 23. P GREMD LHFE GEARD (ISR 5 7~9 A O FEKIRORFZ(L
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X 24. PaE (REEETAD &8 GEETRD (2B 5 7~9 A O E5IEORFELRAL

25. Vo CRIEEETED & HEE GEFAETED 2B 5 7~9 A O H ki A SEH IR DR
21k
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3. BER

3.1. KBEAL anavEERKRDOER

HIPRME S Tl 1980 FFEARAIEH D HBUE E THRVE M FE & HICHEFXIRO EAEM D bn,
PRKIRIZHOWTIE, RETTABITI A, ZEKIEICOWTIIEETI A, HETS A
2, ZNENHEICAEER EA AT TWD. 72721, PR CIEemic KRS BJEIZ T
ATE. KR S R FEOM TERZR Y, 105 TIERRIZHE R TEZONYEKIRD FE.

FHAIRIEEE % 2 BRI L » TRE S DD, HKEE TIXZNE TOREORE, ik
FICRRE SN TOWDBEL & BRI DOBPNZNINE EEZEOKEN LF LT W2
EBHLNTRS> TS, ZHUE, FLORBEIZEY, 1) W)IONE, 2) BHEOHEK,
3) KEDEAL, 1) WIRARORA, 5) MBEARD (Die & bEmI7R) 8k, 6) D
Wb, 1) WRMEHEO/NEE SRR O B ES £ 01 X D IRFEK OB ZFEOBIG 3 201k &
TR THDLEBZOND. LT > T, MKUEDS L VIREREETIIZNAL DEENR LY
BEL LT VL O LRSS,

IR ZE 2R T 5 72 OIAT o TP S IEALAR E OFE R, 7 A O THEE] KiRO7

B ERBMARD bz, 72720, Hlx OISOV CKIREBIH M A2 425 &, #&
R EZEOKIR EFEANIILT L R TORIOKIEZEENC KB S 72z, A (B
IR H-E), A e (4% A WOBRR cE7KiR) , H e A (B @Ko H 1)
DNFTINNITHONT, 151 THEZR EAEMDERO b l—F T, 43I TITAEER TR
HA2RD bz, S HIT, 4FIITIE, WTFNNLOKIER T TV —IZ20WT EF & TED
M DNEIE L TV 2iE2Ns, 12T ES, TROWThOZEIERD Lo Tz

KRN, BEREIRIC L > THE S D A, [ URIEO LRSS 2 KIEO _ESiEX
RRNEL, MOHIECIRENSNI T L < 72 5 72 DI TOWITRIEA[FERIZ
[ZEOE L7auy (Clews et al. 2010). ZdD7=, {JIAKIEO EFMEMIX, 50~100 4FEE D
TR T L CRERR ST DN D Z EN RO L D THD (Clews et al. 2010).
Arismendi et al. (2012) 1%, ZHIROAKYE (10~20 FFEEE) CRBEIT, IKEITE 6
ELEHE LIZLS <, DULAANBRBFTERICE > TREZZTHZ L el TkY,
AHEREDFRERD ZNICELTHHDOLEEXLND. 7o & 21X, KR TR & =37
JINZDWTIE, WBEIZY ARE TFI RO — B LT R 2 128 L, A O¥E R
IZX VKR EFRIHISND KO ICR o iR B 2 bivd. £0—F T, BAFEMIZKIE
O LS, FEOWTHOBE BFRO SNRVEJITE LT, FREOA X2y, Ry,
F¥TvEFADEIICFLRRBEBINTELT, ANBUREESVI/NE < BEF 7o rE
FEABRBEMEE S TOWBIJINRETOND. 727121, FEOEI, HEOETE LY O
UL, FEANRLERBE SN TOLIITHREEBROMEAA R 5D Z &0, SRR TRS
NWOKEEEZ ZNOOBEROHLNLUMAT 5 Z LIIRETH L. LA, 5%, KfED
572 HIRBLS A EECTH D RITEE A, FENFROZL < OWJITIXBIED b F#IZIT
BB 72 KR EAE A 2 R T R REME AR W E B 2, A anma~vEfL LT A0)IERERE
RET DO, BRRAICKTIROWMBEMNRE OIS 2 L THLERH 5.

HARANZIZ, BFROMIIKIED 16°CLLEIC B2 TIEA Y 3 v o~ OFREFEMEN
KTFT5ETFHRENTNDED, ZHEORITIEEREDRERIICED b L <X/
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KT RN DD . AEETOR-RND, TRETIEIA TV TY, &, FFHA7, &
va kAT, WETIEREEAORWIINZORMTHEL L, Wb X AEERE. H25
(2013) FEOARFABIAALIE, @RI TIEA Y a v a~OAERBENMELS, REMRIC
B BECDBEMPMHE L THD Z D, BAOEIS L AIMFHEMRD AR ED
BLESNCOWDAREMAH 5. LR T, U T HHJIBHCR VT, X A0MESLAY v
M, FBEAMROE L EZHED DRI N EH THSH. AU v MUIZ L D LB & OfEE I35
B4 - BT 7 12 SARIE S 5130, 1E%72 DO BBITMKOBEL S Bt E 0 2B <R
bbb, EROHRITTRAROEIEIC b %57 51w, HEFEOTTEN~O H R IE RO
IZH DR D,

&
it
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3.2. ZDMBKEADERIRER

=V~ A, A (TUCN) & HAREN (A ARAERE ) O TT TRIEEAKFEY — 2 |k 100
ICRESN, EEZETS (B0 2002, 2013). ALHEBEICAFE NP TR A L7Z01E 1917
LS, AHINTES LIOT-DIX 1960 FREZ 26TV (BR - il 1999). &
NCIRE R - F11 (1999) 723 1996 4F % TIZ 72 KR, 7k - 8K (2006) 2% 2006 4F % TIZ
93 KRIZAERTDHLEHRELTND. ENIZBIT 2=V~ ADOEEDIESITIIIZ L > TR
BEZITDHZ ENMESNTEY (Fausch et al. 2001, Inoue et al. 2009), HFIZ{FHEfA
DV RN R & 2 HKRPE Z DIZSWVJITTER LT WeE Shd. 72, IENO/NR
THRBGT 5 = U~ A4 BGFTFIH %717 Urabe and Nakano (1999) 1%, AFED4
BATIERRNG T & 22 2RSS, WHEOBIBNNEE THL Z L E2WMEL TWVD. =V~
ANENOLERY 7 BAIEIC RIET R L LT, 02 a2 <55 (Morita et al.
2004, —3RIZH> 2007), fii& (Taniguchi et al. 2002), BHEBHSE (Taniguchi et al. 2000)
EPRRE SN TND.

R IZBN T =V~ ZAOAERNHME SN TWDIINE, FERETIEY~ oY (LR
2008, SHEIEDY 2010), A Uy (K-SR 2006), HEETCIRENENR, MM, AR,
JERRAT, A=FF A L END (FHEIFN 2003). ZNHD DL, JEEA CIEAR AR
OKPERERIFEE o & —ALURE XOKPERFJERT) 2SMEFIRTIC ) L=~ A &R L, £ DRl
RAvanma~vBIlOH 7 I<-ADRIENRRLLNLTHWS (FRHIK, FAEF). —FHT, ¥~
v B Y LHEPERITIE= U~ AR ARBIE L TR Y, H25 (2013) A X U AFHREOHEA O H
TE=H V&R ToTE

D y~hyAY

AN, 2F 5. 6 kmfEO/NIJITH Y, LERIX ISR 27D 28, H - Tt
T A AL, B kB X a7 ) — bR s (RS CEmRICH IR ST
%), WBEARIZIZE A LRV 2720, A B ORBEERNSEICFET 2. ITiise (1L
A 2008) BLOTIHEFHEORE, W E2D 4A00mEEEDFHRIC =V~ ADNAANEF T2
ZENHLMNIR ST, ARETEIARKB TAH Y a na~viETIEICELLEAT, &
Ra vy =AW 2 NAREIC K DAL EFEFHM LT E 72 (4 26). 7233, H25 (2013)
FICF L 5T E LR CHAEAITWA Y aua~vDRERT L L 2R L. 12171,
H26 FFLAREITZ O X THA 21T > TR,
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St.2(H25-30R1)
"1(H25-30"R1) Z/- st.4(H25-26)

St.3(H25-3o-R1)ﬁ < St.6(H26)
St.5(H25-26)

St.7(H25)
K

| 500m |

-St8(H25)

X 26. H25 (2013) ~R1 (2019) 4z~ b v A VIZEHBUWTHHA % Eh L7 His.

GE 2L RUE, ¥~ hoh ) GRS hZ =V~ A,

H25 (2013) ~R1 (2019) i~ kv B U TR SN HEDO PR E, HEEEEEEE
FERBIONBEEEEARIITRT. RL (2019) 4, >~ hy WV TIIEMEE L RRIC=U~
2% 2 RO S, REBE THR L T e, SEMICHEERMEIR LR T2
N, Avavav RSN of. oV rRmEE LT, 7 T~ A (14 fE{K 100

2

mi), 7A~A (12 &, 100 i) SFER STz, B2 T~ A0 BRSO BEIXRTFELC
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FlEiEm<, TATADZ TR ERS ZLE& LT, =/ NT AP, A7 33, ¥
~UFxAY, WUV RABHHERINR, WITNHIEREETHT.

9. H25 (2013) ~R1 (2019) 4Eic~ h v b U CTE SN AEOVEHKE, HEME
REEEL IR EERE. KEIX, P77 RHEETCIIEXYE, ToMIZEEZRT.
H25 (2013) 4R IR S Lo AT a u a <X ST. 7T OFERE R Z R~T.

fa SEE AR (em) 8 /8 %5 % £ (No/100m?) 1 0 £ 7% £ (g/100m2)
H25 (2013) 4F
=Uw A 9.7 8.9 90
Fvanma~w 10.3 1.1 12
Y7 5= A 11.8 35 181
T AT A - -
T X AR 15.7 0.7 2
TYNFTHTH 9.7 7.4 89
AR"F k33 5.1 0.7 1
=) 9.1 5.1 34
H26 (2014) 4
=V A 215 1.4 128
Fvama~w - - -
B 5= A 9.4 8.7 302
T A A 7.1 3.2 26
HTYY AR 10.2 1.3 3
TYNFHDT 9.6 2.1 29
A NNF R 3 4.2 4.1 4
/=) 8.2 3.0 13
H27 (2015) 4
=V A 7.0 2.2 5
T apgaw 75 15 4
Y7 T< A 8.0 5.1 41
TR A 10.9 2.7 34
HTYY AR 4.6 5.2 4
TYNFHDT 8.9 45 50
AT k3 d 5.8 1.7 2
DA =) 9.4 1.9 13
H28(2016) 4F
=V R 44.1 0.5 436
T apmaw - - -
BT R 26.4 4.3 1201
T A A 9.9 8.9 302
BT AR 11.3 14.7 38
TN HITH 9.7 6.1 179
A7 FI = 5.9 2.4 5
A=) 8.7 2.1 12
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£l LA (om) 8 A %% BE (No/100m?) i B £ %% i (g/100m?)
H29 (2017) 4F
=T A - - -
Fanma<w - - -
P T~ A 7.2 7.8 35
T A A 17.3 0.4 29
HITXY A - - -
TYNF T 10.7 4.5 116
AL AN 4.8 5.8 8
e =) 9.3 2.5 16
H30 (2018) 4F
=V R 9.7 1.6 12
Fvanmaw 14.3 0.5 15
Y75~ A 9.7 16.9 241
T A A 6.7 3.2 8
BT X AR 8.4 1.7 1
TN FHTH 13 1.2 18
A7 F 4 4.9 14.1 16
it - - -
R1 (2019) 4
=Uw A 8.2 1.6 9
Fanma~w - - -
P T A 7.9 14.3 150
T A A 6.1 12.0 42
BT XY AR 115 8.6 43
TONTFT T h 13.0 0.9 12
AT 33 5.3 5.8 6
=) 4.4 0.4 0

Dby AVIIBIT L= AORRBE S A 2T IRT. Y L HEE S D
R EEER SN, AR TIEI=U~ AR L CHARBIEL CWb EEZ2bNDH 2 L

N, SHRLEERENEHEL>OT=X ) VT OMBNEETHS.
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18 +
18 20134

12 + ) =9.7cm

W o wo o
' ] a____a &

2 4 F¥)=44.1cm

8 A% (No)

3 20174
'] —SYRERENT

AE(cm)

27. H25 (2013) ~R1 (2019) 4Elc> <y AU TEEINTF=V~ ADRXEST.
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2) Fnva|

AN ZIRE L, RERPIIE SRR 10 knfRE & AUEIRIA R E V. {110
5 1 kAR B E TOXM T, EOYLE « Bk & CmFEo a7 U — FERL
SNTWND. SbHIC, 10 ZELL O N EE L Tl SNekZ03FH L. P& O
R, THD S00mBEEDOXHNZ =V ANER L ToOM L TWZZ b, AEFETHE

28 IR i CRAEZ1T > T\ 4.
\\\i:::
St.7(H27)

St.6(H25)

St.4(H26)

St.5(H26-28'29;
St.3(H25-26-30-R1

St.2(H25-26-27-29-30"R1)

500m St.1(H25-30-R1
P

[X] 28. H25 (2013) ~R1 (2019) AEICENVPERICHA 2 FhE L 7- Hh k.

BHE22. RI&F, MBI TR NT-=U~< A
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FNPE RN BN TR SN AHORERB T OHEEEBEE 2% 10 (2”77, Rl (2019) 4
OPFEOFRER, =V~ AOHTEERBER IO ESAEREIL 7 4K, 100 nf, 15.6 cm & R4

FELRIAKMETH T =V~ A &G Tril 6 ARENHER I, AEMIZ OV T H25 (2013)

DIRGETEE 72 2138 Hiu7e\. Ay a v a1 RO 8l S, fHEEd BB 0.3

B,/ 100 nf & AKDN > 7=,

# 10. H25 (2013) ~R1 (2019) 4EIZENPERICBWTHER SN~ AEOEHIRE, #HE4lR

FERIOREERE. ARIL, VYrRMRETIIEXE, TofidekzrT.

ol WA R (cm) A% FE (No/100m?) ik B & 75 &2 (g/100m2)
H25 (2013) 4F
=V A 12.5 0.8 47
Fvanaw - - -
T <A - - -
/AR 11.0 428 446
vewx 6.5 36.9 74
D Xavhdh 9.7 5.7 479
H26 (2014) 4E
=U< A 9.3 4.3 23
Fvanmaw 15.6 1.3 57
P75 A 11.4 0.7 8
70 RYa 11.2 92.8 787
vewx Y 7.5 19.6 63
B Xa T HIh 10.3 9.6 98
H27 (2015) 4F
=V 11.7 1.8 65
FTyama~w 7.3 1.1 5
T < R - - -
T RV gy 9.7 82.7 749
Vadye =0 7.4 28.7 97
B Xa T hTh 10.7 6.2 80
H28 (2016) 4E
=U= A 9.9 3.0 37
Fvanmaw 8.5 8.5 100
Y7 5= R 8.9 1.0 10
/AR 11.0 254.9 3400
Vadva =) 7.6 48.5 227
D Xa v h 13.4 4.5 138
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£ il SEEA R (em) B A %K% BE (No/100m?) ¥ B & %5 & (g/100m2)
H29 (2017) 4
=V A 9.6 1.0 16
Fvamaw 10.0 11.2 171
Pt 5= A 10.9 0.8 14
T R awy 10.2 10.2 117
ek Ay 9.5 1.6 18
X T HIH 11.9 0.1 3
H30 (2018) “F
=V A 15.8 7.3 473
Fvama~w 12.7 1.6 35
VA 10.9 0.2 4
T R awy 11.3 107.2 953
ek Ay 9.0 11.6 75
B XaTHTH 8.2 0.8 8
R1 (2019)
=V R 15.6 7.0 357
Fana~w 13.0 0.3 8
VA 9.1 1.2 7
/ARy 11.3 191.7 1560
ek 9.8 6.8 36
T Xa IR 12.5 5.2 103
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HPRNCRT 5 =V~ ZAOERRHESM 2K 29 (R, AT, WHEEZE RV Y
i S HER S DRI SN2 Do T2 b DD, B &t S B DFERBED TR S Tz

fE A% (Ne)

6 1 20134

41 S =12.5cm

2 | LJJ.IJ

() p——y—y—————————————— e e e e e e e e e e e ey
6 20144

47 L) =9.3cm

2 o

() Ay ————————————————————————————————
6 1 20154

4 =

g =117cm

6 20164
4 4 -5 =9.9cm
2 o
I |
20174
4 o S =09.1cm
2
o b | I | _ -
67 20184
1 S 4 = 15.8cm
2
o1 1 1 18 |
61 20194
4 - #) = 15.6cm

o T -

0 —r—r— ——

20
& (cm)

pys SUW T é;SN T EUV.

[X] 29. H25 (2013) ~R1 (2019) 4EICEIVERICTE S NT-=V~ 2D R X E454.
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3) =V ALA v arma~vofEftk

v~ by ) T, EFEEICAEME LA CARET, AN 2kmfEOH - FIEEO
M TA Y a v av MEREE CHEGR IS (H25 (2013) FEHREE). FIF, REXHEN
TORDF v anav PRI NLD, EREKEZVBAL TEEE &R S, & T
EHCIEA Y a v a~vOFEENKNERRN TH S, ARR)IITIE, =T~ A5 H2(1990) 12
FEEIZAR L TWeZ &b oro Tnd  (BEJFREA, 2009). X 51T, HIT (2005) 4FITAR
P X & AFIER AR TIIA (2008) 1Z=~ 2% 56 fi{l, H21 (2009) 4E(Z4EHIEN
(2010) X 18 EAD =V~ A 2R L TH Y, BEIIMERAEZHBLHRELTND. 4
ERE, =~ AOEREZHRD THRR L7, ERROREFEEICEE A TEEED B LT
DT EnD, WHERI 2B INC X0 KEOBE A — ERKELLFICMA 2 Z LT RETH
5.

v by ORERBNICBWNCAY a na~vOFEEAEHICL TWARRIT=V~
AP TIERL, 3war 7 ) — N CHEREOERICOLH D, RERITIZE A LS, Lo
BWEAENZ S BLLTRY, (e R2EESMOMEREIT/ NIV, FR, Fvanav
O DREAEROBEEIXRD. L, 37 79 ARN T 7 M~ ADEINRB L= T
1T T ISHERIRC, A 37 R 2 apnKFOREAEF T, E£72h T A ENTED GO HEFER
DIRNTENEIRBERD OHER SN TND.

HPERNCRBW T =~ AOHEEEBBEEILI  ~ by VITHARD & o0Em W K HETHER
LTW5. SEEGKREMET — & 2 BEEOFERED MR S 1, HIREIH O R S
D FVERNCAERT 5 =Y~ Z0RFITFROBEEABIC AR S - EiRICH 2 L Enbd
0, B AEERER SN 2 O TIRKHOFAEXICIE W THAREIEL TWDH Z L
O THD. —F, AEMICHBWTAY 3 v a~OHEEEREEEEIT H2 (1991) 4T 10
~30 fE{R,100 m & fig @2 o722y (FHES 1993), H13 (2001) AFLIREEI 2 fE{K, 100
m (FOH 2002) FBRETH Y FEHOMFN)IE KT 5 LK. >~ by B Y & FpER] O
TIPS =V ZFAR L TE Y, Bl 23X TR R D = O~ 2 D $5#
FlERL H Y, WHAEEIZ L DM A~OPLEBL ERETH 5.
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4. §F4

1) BEERERIF O LM SIRIEDHERF STV D 20

AFER LOBEOREND, ¥ LEBERTIIAKIBESEWERICSH 0, & LK R
JINZHARD EF v anavOERBENBEEIBENZ ERRINTND. ZOZ b,
B« TRILHEEESE D ¥ L0/KIRD ERADAFEICADKEEZRIFLTNDLEFRD.

FranaviFZvv 77 uv0EERERTHLZ LD, A ana~vD/ELEE
DR FAFEILTIES~ 7 7 v VEIEREE~ORE G TV RFRICHEELL T 28NN H 5.
Kishi et al. (2005) (%, =BWNFEEREM: T CTKIEEZ 12°C (EFEOFHKIE) 75 21C (BZFE
DEEAE) ~EREEE A, v anavOREEERABIICIET L, KERBROE
RN/ EF L, SHICEEEOBONAONTZZ EEZREL TS, 2O X ) REED A r—
RNBIZ LY, NN OEMBER SNy~ 7 7 1w EOREATIMIC b I MK 73 558
DRSFREMENH B, £, BBRILIC X XA LOVKIE, BAKESEOZE LWEAENIA T 3
H A CADOEEE RITTRANE L, FAKIEADOIBEROE LE LM ERNEHE Th 5.
FranaviINRkA=U AL 2A0RELZ T HB—NLHY, vvT7rurvEED
TERAERRRROBEND S, = U~ ADONHBOIKREZ B L RENS.

2) [RMEEBOES L TR EOTIKITH 50

FB0FEMORET — 2 L0, Pk, HREHICREOH ORIEN EREMICH D Z LD
Molo. ZHUTHES LT 7 HO A FmKIRARERIC EF L TWD Z & L. KR,
2.3 BLO2. 41T ARFY, X LEENEVIITIIKEN EF L9, Avapavx
BEREOWAMEMRE LN &M D, R, KUEREENC X 2 KIE LA OR8N BEE T2 DRI
BAFEOEITREH ThH 5. BAMRAEELE LT, EF0&&IIKIED 20C4E L1
BRVWE IR AR L DNLENDHD. 0B, 5%, KREBLOA v a navARRROE=
Z YT 10~20 FEREERkE T 5 2 L2k 0, |- RO Z V-2 5 fbd 52 &
MATREL 72 %
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5. &M

LA - Lt AR - IR R]. 1999, JRMEERAINCET 5 =P~ A D B IR
AL E LK EER LR JE R 53« 29-38.
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mykiss OWHERL & VERCE.  FIIR M EERFFEARE 31:7-10.
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1. SHEDEH

FrvaavRHE=41 7 TiE3 O, OFRENERSATHWD 2L, @4

RHEDORA, EREREOWD, OFFOKENEMMIZAT EA L L, b0, =
NEFHIT 572912, (7)5 AT 37 I oA, W)IHEEREERA, ()37 )1l
FEHIR AR (2SR DR AIRIL 2 #0288, (0) 45 3T 1)Ild 7 H~9 H O/Kil Z2 5+, 2Rk 25
(2013) 4 BkRE L TIT-> TV 5.

Rk 29 (2017) FEICA Y avavEME=X Y U TREOHRIRIEN TONZ, W
7= OMERABEEN 5 412 1 ELRNZ &, EEAmRBOMEN N DN &,
WINZ X > TSR ZERE L 2N TR WK H 2 /iR H 5 Z LSRN E LT
R N OIS/

TAFEOHEMFBIZL Y, EYHBEEEOKOFIZE F 5 LMK DNA Z i - 5479 5
[BRET DNAJ HA AN S22 b 5. Z O FIRITBIFAE /ESE O KIg/ 2 MG FTRE /e 2 &
Mo, BUE, EWHEOK L 25E TOIEHBED 5T d.

2O LR D, FEK 30 (2018) D, AvanavRHE=4 U v VREOHE -
FFEEZXDH & a2 HE L CEREE DNA T 2 950 L T\ 5.

A 2FH &R ARoE (2019) AFEEIE, BEAF 37 i) INC AR B Aebmil o> b )1 &2 N 2
22 ET=2 Y SPHEMEINE LIZZ E NG, 20 42 )l TORRKEZ £l LT
T=E YT NOEEERY, I DITHREEIEEO b )I &, SRR L T
IRWETREMED & 2 9 AT IO BT DNA 347 2> DA ORE 1T 5 Z L 2 HIE LT

1/ %



2. SREAI

AN, Avavna~E#e=%1 U ZHENMTOILTW AR 37T I
FESER D 5 (221, 7 Zvo=< )i, BeA 7N, F v 53 )], R~ )1)
EMZTE 420 )1ITH D (K 1).

A

URSC7 o1 2383858 DNA GREI, @13 IK DK 2 it i ]
1 B8 DNA FA#a Rl

2/



3. BAEAE

3.1. K A18

1) 8K Ao ik
BEE DNA FEATIC W BT DY > 7V o ZIZLL T O HETEM L

o)

)

® @

® @

TT v I APREWEEL, VyTay s EZHOAIIKETS > TYyTry 7N
AR, KEETD (TR Lvd). 3[EkRYIRT.

W L=y y ey 7 TCJIKE 3 N2 T (1/3 92) 9K ). v —H—
DIERERA LI NE S, FJINCALRNE DI LR S, TEH720 EfokES
<.

NIy TR I DEENRD.
N UTYy T ry ZNOKE SOl W B, AT YR REIEL, STV
v (LT TAEFLIL, 28T 5. 27 U~2 2440 LT, FHE, [FU/EL
% 10 EE DT (3 500m] OFK » HiBE 72 5). WA MHEZ 200 & 5 125k
(I s—) THERB LA LTS,

VU UVNCER DI E NI, AT VAR AEEFE L, KEMR LT, 2 B0 KT,
VI TUMBAT IR ZAEHNLT, AT IUXTZZAOKHOL, TT7AFv 7 Fxy
v P EAFTD.

HE, AT URT 2 ) DI2EEL, YU U UNICRNA later 23 Licde, 7
T V% BB LIAZ, RNA later & A7 U~ ZANICHEAT 5.

VIV TUMBAT IR ZAEZHN LT, AT UXRTZAOKAY QT T AT v 7 Fx
v T EFTD.

/M=



Q@ AT VR RERBFEA R, W4 %EE~Y v 7 Tiedid 5. BoKkHAII N7 1
GPS Tit#kd 5.

O PRAKEERH], RR&rdd 5. £z, KERHEZ W TOKIR, =88, HREZG
B - FEERT D,

@ FJHKROEK « A% 10 b TUATHIRIS, X AT 47 hae—n e LT, ik
DIFEKIZE D, BokARZE 1T AATH.

@ K ABLIEAT IR R, BEBIZI—TF—THRGET 5.

@ AT U7 2, BRI CmBRAF L, RO RTHICMmIRL, WO E EIL
% CILMEE KSR - Bi/EREEIISE =) IR BIRS.



2) FRK A O K O TV

R1 (2019) 4FICFEN LBk ATk 1~ 4, M2~K 17 IRt EBY, Ay apnaw
FHe=2 Y v ZHREOKE D H—RERNC, 42 )| TKIEa —#& @S L0 5m B
MR T 2~4 B T NEBBKAE LTz, 7oA 30 FLEFHARFIC, HK Al M
EREEDZ L ERIZH Y, # A TFHOINRFEOFIEZHRE L EN TR WATREM NS 5 &
SN QW (7 o, AT &, v and~<T, FF N, BEEA, R
YV, BRI, R ICBWTE, B NIRICAE T D 4 A TS B 7 (S FR A S A 5 E
L, &2 %7 NaKkAilE LT,

F 7, WARAPHR SN BRI KEEN T3, ERPkOEEBEEZZ T TN D L ST
S5 (T A K=V, FdERl, A&EN, R, H) I, WEELD b RROHSTE)I 2
~4 BTNV ORKAEE ENE LT, 7272 L, BRI TR EREORIR & 7o 78
FTSREE CE Do 1o lzth, WEE LR UEPT TR Z1T-> T 5.

I 512, RL (2019) FO 10 (A aa~viA, FxTvbvrA, 7o, Fax
F=T7, ATA Ry, = by BV, VY Ay B KAk, R O fIEEH
BICFEL, REBHERTICEIHX M O Tt T 170, BT 1o 7 Lok 2~
SH U T NERKAE L. ZOM, AT 472 ba—LHELTI12 Y7 ERK
A L.

P T NVENTRREF T 139 Tt oiz.
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# 1. Rl (2019) EDKNLEF

B RFOERIK At R

)14 AH WGS1984 v WGS1984 x P SUNAIIZ
1 T R 6/25 44. 20143 145. 19848 2
2 ¥ 6/25 44. 19795 145. 19589 2
3 AL 2 6/25 44. 12243 145. 10353 2
4 AT 6/25 44. 10428 145. 07396 2
5 HRaay 6/24 44. 08489 145.01190 2
6 A 6/25 44. 04713 144. 98058 2
6 TURELTF 6/28 44. 06010 144. 97402 2
7 FvaaviA 6/25 44. 04385 144. 95620 2
8 FxT7vtIA 6/24 44. 03825 144. 93597 2
9 A7 6/26 44. 02456 144. 93886 2
[y~ 9 R/ VN 6/26 44. 02682 144. 92882 2
o 10 | A&l “ 6/26 43. 98739 144. 89033 2
10 | &WFLTF 6/26 43. 98929 144. 88770 2
1| Fvat<T 6/26 43. 98645 144. 88545 2
11 FLa A= TELT 6/26 43. 98602 144. 88331 2
12 | AFh 307 6/26 43.97104 144. 85569 2
12 | AF AT HEATF 6/26 43. 97271 144. 85054 2
13 | A4 pxax 6/26 43. 95481 144. 85226 2
14 | B 6/26 43. 92341 144. 84214 2
14 | MEAAX LT 6/24 43. 92825 144. 83044 2
15 Nl NP ) 6/24 43. 92610 144. 79696 2
16 | Fx B33 A 6/25 44. 21095 145. 20600 2
17 | By 6/25 44. 19254 145. 18808 2
1 EALLTL 6/18 44. 25599 145. 36002 2
2 TA K=Y 6/26 44.19126 145. 32374 2
3 A amay 6/26 44. 16525 145. 29827 2
4 JU 6/27 44.14116 145. 26096 2
5 XE Yy 6/27 44.13213 145. 25830 2
6 vavy 6/27 44. 12079 145. 25251 2
7 TR 6/27 44. 11150 145. 24738 2
7 VAN SaVL VN 6/27 44.11148 145. 24801 2
8 Fr Y 6/27 44. 10051 145. 24180 2
9 ER ALY 6/27 44. 08395 145. 23721 2
9 EE ARV HELTF 6/27 44. 08507 145. 23929 2
10 | Ay 6/27 44. 07596 145. 24020 2
11 | P dg 6/27 44. 06148 145. 23648 2
. 12 FNfER 6/27 44. 03409 145. 20752 2

T

13 | 5EF 6/27 44. 02313 145. 18655 2
HEEm 13 | FEF bR 6/217 44.03123 145. 16101 2
14 | &k 6/27 43.99194 145. 15507 2
15 | JnpgHI 6/27 43. 98520 145. 14398 2
16 | ~rXiF 6/28 43. 96982 145. 13888 2
17 | e 6/28 43. 95828 145. 13189 2
17 | A AT 6/28 43. 95776 145. 13379 2
18 A R 6/28 43. 94800 145. 12644 2
19 | FMdHFF 6/28 43.94713 145. 06893 2
20 | AAERI 6/28 43.90182 145. 10091 2
20 | AR L3R 6/28 43.90135 145. 10088 2
21 PRIV e | 6/28 43. 88192 145. 09543 2
22 | JERERAR 6/28 43. 86871 145. 09092 2
23 | _¥ v 6/18 44. 26696 145. 36508 2
24 | ZRL= 6/18 44. 20256 145. 33133 2
25 | BEA TN 6/18 44.19818 145. 33157 2
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# 2. R1 (2019) FEOFIETLIHTR AR OERIK A 1S
111144 HHBE | W6S1984_y | WGS1984_x | BRAKY > 7L
6 | 7N B TR 8/24 44, 04722 | 144.98047 1
6 | 7 B 8/24 44. 04701 | 144.98125 1
T | Avaa~vra BE TR 8/24 44. 04386 | 144.95596 1
T | Avaa~rA BAER 8/24 44.04381 | 144.95603 1
8 | F¥ 7 vt A BT 8/25 44.03849 | 144.93571 1
4 8 | F¥ 7 vt A BHfLER 8/25 44.03802 | 144.93644 1
BEM | 11 | A asF <7 BT 8/4 43.98608 | 144.88441 1
11 | Ay aFd~7 54 b 8/4 43.98641 | 144.88542 1
13 | 742Xy BT 8/3 43.95486 | 144.85225 1
13 | AT7A4x=2x L B b 8/3 43.95421 | 144. 85229 1
15 | ¥~ by U B4 Rl 8/3 43.93015 | 144.79464 1
15 | ¥~ by U B ER 8/3 43.92922 | 144.79456 1
4 | Y B TR 8/26 44. 14120 | 145.26108 1
4 | Y B ER 8/26 44. 14150 | 145.26020 1
10 | Ay a7 B RO 8/27 44. 07572 | 145.24067 1
10 | A>3 Bl ERO 8/27 44.07585 | 145.24026 1
K| 10 | Ay mnyr 8RO 8/27 | 44.07655 | 145.24003 1
e | 14 | AATE SRR 8/5 43.99182 | 145.15514 1
14 | knvE BRdd LR 8/5 43.99245 | 145.15482 1
15 | EIVERI BA TR 8/2 43.97937 | 145.15335 1
15 | PR Bef Rk 8/2 43.97999 | 145.15259 1
#3. TN ELD
KiEw A — R TR
FRIE I FAERFDO EiE O]
R1/6/24~6/28 | R1/6/18~6/28 | R1/8/2~8/6 R1/8/24~8/27
SAFEfMERR 9 [BEAF 37 WG| A v a it~ TN,
J Sesiiaf )15 )] 7, ATA %= Fyaawg
F1 42 31 X, < hv A,
BV, FxT7 vt
ik, FvER A, V¥, Fv
v
FaH—HE L0 5m BT 2~4 BRI R © 1~2 9> 7L, b
YT, =§ 106 T T 1T IO 2~3 T
=& 217
X AT 47 arra— 12 FEEDT F 139 ZEE

T/ E



F4, Yo7V T (FRAKAE)

ks —

sample # sample D FRAKRARA LR (2% | PR PRI | R | KR (CC) | @R (uS/cm) HIEE®) | BOKEME | AlEEH | Al EEE note
1 SR190618001 | EAL Y 2019.6.18 | 44.25599,145.36002 9:30 i 8.0 62.0 0 Y. Fujii 9:50 S. Mitani
2 SR190618002 | EAL Y 2019.6.18 Y. Fujii 9:50 Y. Fuji
3 SR190618003 | ~3% 2019.6.18 | 44.26696,145.36508 10:10 i 8.1 41.6 0 Y. Fujii 10:30 S. Mitani
4 SR190618004 | ~%%> 2019.6.18 Y. Fujii 10:30 Y. Fuji
5 SR190618005 | Z AL /< 2019.6.18 | 44.20256,145.33133 12:15 2 9.4 34.5 0 Y. Fujii 12:35 Y. Fuji
6 SR190618006 | Z XL\~ 2019.6.18 Y. Fujii 12:35 Y. Fuji
7 SR190618007 | HEATL~ 2019.6.18 | 44.19818,145.33157 13:10 2 9.6 10.2 0 Y. Fujii 13:30 Y. Fuji
8 SR190618008 | HEA7L~ 2019.6.18 Y. Fujii 13:30 Y. Fuji
9 SR190619009 | A= 2019.6.19 18:30 Y. Fujii 18:45 Y. Fuji
10 SR190624010 | > ~bvHY 2019.6.24 | 43.9261,144.79696 13:50 i 14.8 54.5 0 Y. Fujii 14:20 Y. Fuji
11 SR190624011 | > ~bv Y 2019.6.24 N.Takamatsu
12 SR190624012 | MEELATS AT 2019.6.24 | 43.92825,144.83044 15:00 i 13.5 37.8 0 Y. Fujii 15:20 Y. Fuji Py T FIRANCAL B35 TAEY O F it CHK
13 SR190624013 | MEELAAX AT 2019.6.24 N.Takamatsu
14 SR190624014 | F¥FvtFA 2019.6.24 | 44.03825,144.93597 16:30 i 9.2 23.0 0 Y. Fujii 16:50 Y. Fuji
15 SR190624015 | FxTvtF A 2019.6.24 N.Takamatsu
16 SR190624016 | ARm~ 2019.6.24 | 44.08489,145.0119 17:30 i 12.3 18.7 0 Y. Fujii 17:50 Y. Fuji
17 SR190624017 | ARz~ 2019.6.24 N.Takamatsu
18 SR190625018 | T/ vy 2019.6.25 | 44.20143,145.19848 8:30 i 13.5 31.2 0 N.Takamatsu 8:50 Y. Fuji
19 SR190625019 | T w73 2019.6.25 N.Takamatsu
20 SR190625020 | A= 2019.6.25 9:05 i Y. Fujii 9:20 Y. Fuji
21 SR190625021 | /L% 2019.6.25 | 44.19795,145.19589 9:25 i 14.0 31.6 0 N.Takamatsu 9:40 Y. Fuji
22 SR190625022 | /L% 2019.6.25 N.Takamatsu
23 SR190625023 | F¥H/3/34 2019.6.25 | 44.21095,145.20600 11:20 i 13.5 23.9 0 N.Takamatsu 12:00 Y. Fuji
24 SR190625024 | F¥ A/ 334 2019.6.25 N.Takamatsu
25 SR190625025 | AR~y 2019.6.25 | 44.19254,145.18808 13:20 i 11.5 37.200 0 N.Takamatsu 13:45 Y. Fuji
26 SR190625026 | AR~y 2019.6.25 N.Takamatsu
27 SR190625027 | A&+ 2~y 2019.6.25 | 44.12243,145.10353 14:45 i 13.2 32.0 0 Y. Fujii 15:10 Y. Fuji
28 SR190625028 | A& /=Y 2019.6.25 N.Takamatsu
29 SR190625029 | AT~ 2019.6.25 | 44.10428,145.07396 15:40 i 16.7 22.0 0 Y. Fujii 16:00 Y. Fuji
30 SR190625030 | AT 2019.6.25 N.Takamatsu
31 SR190625031 | 72X 2019.6.25 | 44.04713,144.98058 16:30 i 14.4 47.8 0 Y. Fujii 16:50 Y. Fuji
32 SR190625032 | 72X 2019.6.25 N.Takamatsu
33 SR190625033 A 2019.6.25 17:05 i N.Takamatsu 17:30 N.Takamatsu
34 SR190625034 | A aa~iA 2019.6.25 | 44.04385,144.9562 17:50 i 14.8 80.4 0 N.Takamatsu 18:10 Y. Fuji
35 SR190625035 | A aa~iA 2019.6.25 N.Takamatsu
36 SR190626036 | M ELAR 2019.6.26 | 43.92341,144.84214 8:00 i 12.5 83.0 0 Y. Fujii 8:15 Y. Fuji
37 SR190626037 | HEELAR 2019.6.26 N.Takamatsu
38 SR190626038 | AFA Fak 2019.6.26 | 43.95481,144.85226 8:40 i 10.9 59.2 0 Y. Fujii 8:55 Y. Fuji
39 SR190626039 | AFAFxas 2019.6.26 N.Takamatsu
40 SR190626040 | AF -\ F L F 2019.6.26 | 43.97271,144.85054 9:10 i 15.9 72.6 0 N.Takamatsu 9:30 Y. Fujii VLN Tl i NIAZE 35 TIEY O F i THoK
41 SR190626041 | AF W \FH AT 2019.6.26 N.Takamatsu
42 SR190626042 | AFJ\4r 2019.6.26 | 43.97104,144.85569 9:45 i 14.9 72.4 0 N.Takamatsu 10:00 Y. Fuji
43 SR190626043 | AF A 34 2019.6.26 N.Takamatsu
44 SR190626044 | xH = 2019.6.26 10:10 I N.Takamatsu 10:30 N.Takamatsu
45 SR190626045 | A a/8A~<7 X LF 2019.6.26 | 43.98602,144.88331 10:40 i 17.0 73.4 0 N.Takamatsu 11:00 Y. Fuji Wik Thch FIRANCALE 35 TAEY O Fift CHK
46 SR190626046 | AT a A ~TH LT 2019.6.26 N.Takamatsu
47 SR190626046 | Az A< 2019.6.26 | 43.98645,144.88545 11:10 i 17.0 67.2 0 N.Takamatsu 11:30 Y. Fuji
48 SR190626047 | A asit~=7 2019.6.26 N.Takamatsu
49 SR190626048 | &xIL& A 2019.6.26 | 43.98929,144.88770 12:40 i 18.4 63.8 0 Y. Fujii 13:10 Y. Fuji Pk TR FURANCALE 35 TAEY O Fifit CHK
50 SR190626049 | 4x[LZ AT 2019.6.26 N.Takamatsu
51 SR190626050 | 4l 2019.6.26 | 43.98739,144.89033 13:30 i 18.1 64.5 0 Y. Fujii 13:50 Y. Fuji
52 SR190626051 | (L 2019.6.26 N.Takamatsu
53 SR190626052 | A~ 7 H LT 2019.6.26 | 44.02682,144.92882 14:00 i 19.2 61.1 0 Y. Fujii 14:30 Y. Fujii VRN Cheh P IIAZE 35 TIEY O F i THoK
54 SR190626053 | A~HFFXLF 2019.6.26 N.Takamatsu
55 SR190626054 | A~ 7 2019.6.26 | 44.02456,144.93886 14:40 i 15.4 55.4 0 Y. Fujii 15:00 Y. Fuji
56 SR190626055 | A~ 2019.6.26 N.Takamatsu
57 SR190626056 | A= 2019.6.26 16:45 it Y. Fujii 17:05 Y. Fuji
58 SR190626057 | 7AK=<U 2019.6.26 | 44.19126,145.32374 17:10 i 13.7 77.6 0 Y. Fujii 17:25 Y. Fujii ATEER K B ATLS 60m i THRK, BiERRKEFTEOS 40m Bt i A TEHEK A B FTA Y.
59 SR190626058 | 7AK<V 2019.6.26 N.Takamatsu
60 SR190626059 | A==y 2019.6.26 | 44.16525,145.29827 17:35 i 11.5 53.0 0 N.Takamatsu 17:55 Y. Fuji
61 SR190626060 | A =an=y 2019.6.26 N.Takamatsu
62 SR190627061 | /L% 2019.6.27 | 44.14116,145.26096 8:20 2 12.4 73.6 0 N.Takamatsu 8:40 Y. Fuji
63 SR190627062 | /L% 2019.6.27 N.Takamatsu
64 SR190627063 | FFY~Y 2019.6.27 | 44.13213,145.2583 8:50 2 13.8 125.5 0 N.Takamatsu 9:10 Y. Fuji
65 SR190627064 | FFY~ 2019.6.27 N.Takamatsu
66 SR190627066 | xH = 2019.6.27 9:20 5 N.Takamatsu 9:40 N.Takamatsu
67 SR190627067 | avy’ 2019.6.27 | 44.12079,145.25251 9:45 i Y. Fujii 10:00 Y. Fuji FHIEA BAIZ R KIREDT — 2T
68 SR190627068 | vav 2019.6.27 N.Takamatsu
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sample # sample D BAKARAL R BKH PR FOKIERH] | R | KR(C) | SR (uS/cm) HIREE®) | BOKEME | AlEEH | Al EEE note
69 SR190627069 | 7> F~_AYEH L F 2019.6.27 | 44.11148,145.24801 10:10 2 Y. Fujii 10:30 Y. Fujii FHIERA BAIZEKIB SO T — 2 Bun 3, Hitdiky Thch FRNZALE 32 TAE® O T THK
70 SR190627070 | o XY H A F 2019.6.27 N.Takamatsu
71 SR190627071 | Ao~y 2019.6.27 | 44.1115,145.24738 10:50 2 Y. Fujii 11:10 Y. Fujii g R B S kKRGO T — 2
72 SR190627072 | o~ 2019.6.27 N.Takamatsu
73 SR190627073 | Fx Y 2019.6.27 | 44.10051,145.2418 11:20 2 Y. Fujii 11:40 Y. Fujii g R B S kKRG T — 2
74 SR190627074 | Fx2 Y 2019.6.27 N.Takamatsu
75 SR190627075 | EEHNAVF LT 2019.6.27 | 44.08507,145.23929 11:50 2 N.Takamatsu 12:10 Y. Fujii FHEER BAIC IO KIRZGED T — 2B S, N Tl RN E 95 TAEMO T ik CERk
76 SR190627076 | EEA/NL~VZ LT 2019.6.27 N.Takamatsu
77 SR190627077 | &I/~ 2019.6.27 | 44.08395,145.23721 12:20 = N.Takamatsu 12:40 Y. Fujii FHAEER BAICKWKIESE DT — 2B
78 SR190627078 | EEHA/L~Y 2019.6.27 N.Takamatsu
79 SR190627079 | FH= 2019.6.27 14:00 2 Y. Fujii 14:10 Y. Fujii
80 SR190627080 | A Hh 34 2019.6.27 | 44.07596,145.2402 14:20 & 11.4 57.4 0 Y. Fujii 14:35 Y. Fujii
81 SR190627081 | A H 34 2019.6.27 N.Takamatsu
82 SR190627082 | /LA 2019.6.27 | 44.06148,145.23648 14:50 2 11.0 72.3 0 Y. Fujii 15:10 Y. Fujii
83 SR190627083 | H3 /LA 2019.6.27 N.Takamatsu
84 SR190627084 | FnfEsk 2019.6.27 | 44.03409,145.20752 15:20 2 11.0 59.6 0 Y. Fujii 15:40 Y. Fujii
85 SR190627085 | %0k 2019.6.27 N.Takamatsu
86 SR190627086 | #fF1 2019.6.27 | 44.02313,145.18655 15:50 2 14.4 222.0 0.01 Y. Fujii 16:15 Y. Fujii
87 SR190627087 | #&F1 2019.6.27 N.Takamatsu
88 SR190627088 | xH = 2019.6.27 16:30 5 N.Takamatsu 16:45 N.Takamatsu
89 SR190627089 | f#F] kit 2019.6.27 | 44.03123,145.16101 16:50 2 13.8 186.7 0.01 Y. Fujii 17:05 Y. Fujii sample#86, 87 F#F] LY 2.5km i THAK
90 SR190627090 | ##F1 b 2019.6.27 N.Takamatsu
91 SR190627091 | itk 2019.6.27 | 43.99194,145.15507 17:20 & 12.4 76.7 0 N.Takamatsu 17:40 Y. Fujii
92 SR190627092 | ik 2019.6.27 N.Takamatsu
93 SR190627093 | %nva 5! 2019.6.27 | 43.98520,145.14398 17:55 2 12.7 81.1 0 N.Takamatsu 18:20 Y. Fujii AR EFTEDE 940m i THK
94 SR190627094 | %nva %I 2019.6.27 N.Takamatsu
95 SR190628095 | J&KkAi 2019.6.28 | 43.86871,145.09092 8:00 2 11.7 112.8 0.01 N.Takamatsu 8:15 Y. Fujii
96 SR190628096 | JEkAm 2019.6.28 N.Takamatsu
97 SR190628097 | AS kR 2019.6.28 | 43.88192,145.09543 8:30 2 10.8 98.5 0 N.Takamatsu 8:50 Y. Fujii
98 SR190628098 | AS> Pzl 2019.6.28 N.Takamatsu
99 SR190628099 A 2019.6.28 9:00 5 N.Takamatsu 9:15 N.Takamatsu
100 SR190628100 | A&i&n!) 2019.6.28 | 43.90182,145.10091 9:20 & 11.7 119.0 0.01 Y. Fujii 9:35 Y. Fujii
101 SR190628101 | Z&&RI 2019.6.28 N.Takamatsu
102 SR190628102 | 8R! Eif 2019.6.28 | 43.90135,145.10088 9:50 2 11.8 119.0 0.01 Y. Fujii 10:10 Y. Fujii sample#100, 101 A8 LV 50m_Eii CHEK
103 SR190628103 | ZEER bk 2019.6.28 N.Takamatsu
104 SR190628104 | FEXidh fF 2019.6.28 | 43.94713,145.06893 10:45 & 9.4 55.0 0 N.Takamatsu 11:10 Y. Fujii
105 SR190628105 | FXid fF 2019.6.28 N.Takamatsu
106 SR190628106 | A FXi i oF 2019.6.28 | 43.948,145.12644 11:30 2 11.3 81.9 0 Y. Fujii 11:55 Y. Fujii
107 SR190628107 | A FEXih S} 2019.6.28 N.Takamatsu
108 SR190628108 | k&ths L F 2019.6.28 | 43.95776,145.13379 12:10 i 12.1 68.6 0 N.Takamatsu 12:30 Y. Fujii VLN Tl i NIAZE 35 TIEY O F i THoK
109 SR190628109 | ¥fh& AT 2019.6.28 N.Takamatsu
110 SR190628110 | FH = 2019.6.28 12:40 Y. Fujii 13:00 Y. Fujii
111 SR190628111 | kst 2019.6.28 | 43.95828,145.13189 13:40 & 12.5 68.6 0 Y. Fujii 14:00 Y. Fujii
112 SR190628112 | Fti# 2019.6.28 N.Takamatsu
113 SR190628113 | SZAF 2019.6.28 | 43.96982,145.13888 14:10 & 10.8 78.4 0 N.Takamatsu 14:30 Y. Fujii
114 SR190628114 | SEXiF 2019.6.28 N.Takamatsu
115 SR190628115 | 7L ~_FALF 2019.6.28 | 44.06010,144.97402 16:00 2 11.4 96.6 0 Y. Fujii 16;20 Y. Fujii Wiy T FURANCALE 32 TAEY O Fifit CHK
116 SR190628116 | 7> ~FALF 2019.6.28 N.Takamatsu
117 SR190802001 | ZnPERIEEIH it 2019.8.2 | 43.97937,145.15335 11:00 i 20.8 433.0 0.02 N.Takamatsu 11:20 N.Takamatsu
118 SR190802002 | Jn P& BIE- 4 it 2019.8.2 | 43.97999,145.15259 11:30 i 21.9 1803.0 0.10 N.Takamatsu 12:40 N.Takamatsu
119 SR190803001 | P ~h>HVERdd Fift 2019.8.3 | 43.93015,144.79464 9:30 i 15.3 207.0 0.01 N.Takamatsu 9:45 N.Takamatsu
120 SR190803002 | > ~bh Uk L 2019.8.3 | 43.92922,144.79456 9:50 i 22.1 86.4 0.01 N.Takamatsu 10:05 N.Takamatsu
121 SR190803003 | A1 FaX 44l T 2019.8.3 | 43.95486,144.85225 12:20 i 17.5 78.7 0 N.Takamatsu 12:40 N.Takamatsu
122 SR190803004 | AFA a4 L 2019.8.3 | 43.95421,144.85229 13:00 i 17.1 77.1 0 N.Takamatsu 13:20 N.Takamatsu
123 SR190803005 | %A= 2019.8.3 13:30 i3 N.Takamatsu 13:40 N.Takamatsu
124 SR190804001 | A= A ~7 B4l Fifi | 2019.8.4 | 43.98608,144.88441 10:20 2 22.1 260.0 0.01 N.Takamatsu 10:40 N.Takamatsu
125 SR190804002 | A a3t ~7Hd L | 2019.8.4 | 43.98641,144.88542 10:50 = 21.9 267.0 0.01 N.Takamatsu 11:05 N.Takamatsu
126 SR190805001 | FAVEEAH Tt 2019.8.5 | 43.99182,145.15514 8:10 & 15.9 77.2 0 N.Takamatsu 8:30 N.Takamatsu
127 SR190805002 | FaykERid L 2019.8.5 | 43.99245,145.15482 8:50 = 14.9 78.0 0 N.Takamatsu 9:00 N.Takamatsu
128 SR190824001 | 7> ~ERdli Fif 2019.8.24 | 44.04722,144.98047 9:00 i 14.2 73.6 0 N.Takamatsu 9:30 N.Takamatsu
129 SR190824002 | 7> ~ERdi ik 2019.8.24 | 44.04701,144.98125 9:35 i 14.2 75.0 0 N.Takamatsu 10:00 N.Takamatsu
130 SR190824003 | ATaz~) A4 T | 2019.8.24 | 44.04386,144.95596 14:00 I 17.4 98.5 0.01 N.Takamatsu 14:25 N.Takamatsu | b#ida s 15m F e
131 SR190824004 | AT az~FA£d L | 2019.8.24 | 44.04381,144.95603 14:30 i 17.5 97.0 0.01 N.Takamatsu 14:45 N.Takamatsu
132 SR190824005 | %A= 2019.8.24 14:55 i3 N.Takamatsu 15:20 N.Takamatsu
133 SR190825001 | F¥Fv & AHdl M | 2019.8.256 | 44.03849,144.93571 9:00 & 11 66.5 0 N.Takamatsu 9:25 N.Takamatsu
134 SR190825002 | F+¥T7>&FAHR4l L | 2019.8.25 | 44.03802,144.93644 9:30 2 10.4 66.2 0 N.Takamatsu 10:00 N.Takamatsu
135 SR190826001 | /LH-ERdd Fif 2019.8.26 | 44.1412,145.26108 10:00 & 12 74.1 0 N.Takamatsu 10:20 N.Takamatsu
136 SR190826002 | /LHH4l _Eif 2019.8.26 | 44.1415,145.2602 10:30 = 12.5 74.3 0 N.Takamatsu 10:50 N.Takamatsu
137 SR190827001 | A 3B Fii® 2019.8.27 | 44.07572,145.24067 9:40 i 13.2 69.7 0 N.Takamatsu 10:00 N.Takamatsu | &l X723 2 X250 TRY, N Fiilod F il
138 SR190827002 | A H 374 LD 2019.8.27 | 44.07585,145.24026 10:10 i 13.1 69.7 0 N.Takamatsu 10:40 N.Takamatsu | HRIHKRA 2 KB 0 TEY, N F Rl b jis
139 SR190827003 | A 3Bl i@ 2019.8.27 | 44.07655,145.24003 10:50 i 14.2 68.6 0 N.Takamatsu 11:10 N.Takamatsu | &l X723 2 XRS50 CTRY, N BB - il
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3.2. IRIED N A AE

P BHEEOMRENRITIC oW TIY I B2 ==Y L7 T f ~— (Araki et al. in
prep.) ZHWT, BEEEDNA A X N—a—TF ¢ VI T o712,

BREE DNA A &/ N— a3 —F ¢ o JgfT L 1%, BREEH o DNA fE > B 15 B AL 7 M Ed A1 4 DNA
T—HR=RA LW LA TAEWREEZFEE L, EWHERET DT ik ThD. 20Tk
WITIFET, HLTABLEAMMN OB DNA 28 L, Zha A2 "—a—F 1 7 HD
it = =YL 7T ~— (60bp FEE D AT DNA) & PCR &WEiEIL25 DNA HAfELEE 4
WTTHINE S AMER D D, SENEST 7 A0 H IR LTV 5 DNeasy blood & tissue 5%
v N EHWTEREE DNA O 21TV, 2206 4 [BIZ431) T 1B H O PCR 12 X 5 DNA HEig
ZATo7-. 2O PCR ORI, REBMOWNEIERE (N DNABLS) 2L, & &1 72 it
MTELHEIC LT, ZOWBEIToT21%, 4 D0 PCR YEEEM 2 L O THT 7 U thD
GeneRead Size Selection Kit T L7=. Zd9HH 1.35ul ZHV T 2 [E]H D DNA HEifiE %
1TV, BREEDNA A ¥ N—a—F ¢ U I E RS TN DA VT 7 A (KT %
L7z, Z ORI X0, W2 HEEL L 72 BR5E DNA 0 7 v % —FED NGS Z3dfr (U AR
=l = HNET T Ay ICE o TEEDTHNTHZ ENTREL 12D, 72
B, AED NGS ST A /L 2 F 40D iSeq 100 & AUV T-.

iSeq 100 THMT 5V I — L, ERIKE) - 7810 H L - RS O
ERICT YT AN D) — R (Vo 70 4 THND DNA fifgat &) A5
V—RERDEIBEFEEZBZ /o7, iSeq 100 &AW THHT L7z R fastq B
TUHNT—4 (DNA BEFIEH) & LT— RT 4 A7 IR TFE LTz, £ D1k Takeuchi et al.
(2019) TAFREIN=T /L2 X L% AT DNA BAAITE RO ER] « 2552 1TV, &5 7L
IZE FENT R % 7RBREE DNA 28, 720 LIBICHR D 20 b L7z,

HrBREO S bA v ana<wllonUEIARAT e Y=l FOAL U E—Fy Nelebi
W, X0EEMDOEW QPR HOY—~< /%127 F— (Mx3000P, 7L ht) ZflioT
BFREHEH DNA (2 ) & D ERMTICHE UTc, AMRHT TIZSEATAIFE (Minamoto et al. 2018)
IRl SN A v a v a~v R RZ R L2, SR O TEiE CI3#Es T
13 & 2 DMt oD £ FE F R D IERFEL DNA HHIE 588 AL 728 PCR Sl % ERCEATHIIEDOINE
D —HRAE R U COE BT 2 Sl U7z, ST CIEAh DNA 7L 2ul 27 T L—
FELT, 1 AMH720 3EDOPCR V7Y Fr— R 1 HIE Y720 A8 2 K53 DFF6 PCR LT
U/r— k&5 Uiz, PCRACIFHEAIELHIO N T DNA 2 NEBIERE L LC 2 x 10°, 2 x 10%, 2
x 10°, 2 x 10%, 2 x 10' D 5 BEPEDOIEEE (Copies/2ul) THL, KV T AnbHaniz
Frama~v®DNA a—5EHEE L (R = 0.997, PCR efficiency = 0.763),
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4. SAERR

41, YRR N—YILT 54 I —IT & BEM

T BB OV, T B = = X — 4177 1 ~— (Araki et al. in prep.) ]
ZHWTEREDNAX ZN—a—F 4 U JRIT 24T > 72, T3 TIE, DNA BRI
MU 7R EBEA O NEREEHE (AT DNA Bd%l) A FRICEREEKH, 100 2 &°—/L L DNA 28
Bt Sh-EedlZz TR DNA fesll) & L CHlE L=,

D) SRFEDIAAE AR L SN TORWATREMED & 2 9 I BT 53 7B

R1 (2019) 6 HIZERAK L= 7 VOffiERE2R S5 IR L. Avana~viddva
RA=TLHD §H)ITRTCTHRHE SN, V7 T~ RIAF h37, BiEAH, T~
VM TR S, A 3 A~ 7 T DNA EEEME Do - T2 D T O A TR IER
THoT-.

F 5. A EFEOFEZEYE LENTWRWAREM D H 5 9 W)IICRBIT 5
W RBIEA X N—a—F ¢ > (U-Salmon) fi#HT

7+ Vil Z
7
N Z_ ¥ 7 = '7
W14 o 5 5 2 i it
=1 ; Ar =4 A 7
~ A 4
k
T (FATF) O
FREF T (X LATF) O
&1l (4 ATF) O
Fat<=7 (FALTF)
FF I (X ATF) O O
WEAmA (FLTF) O O
TR (FATF) O
EEANRY (XATF) O O
(X ATF) O O

¥ OIZDNA #H 2
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2) FARE R S 5 I d1T 2 B B

R1 (2019) & 6 HIZERAK LT= > 7V OfNTRE R A3 6 1Zs L7, Y5 5em 5 )1 Cidd
NTOFJINZBNTH T a2 a2~ DNA OLBKRHE 7.

# 6. RSN 5 INCB B BEIAR 43— —F ¢ v 7 (U-Salmon) T

-

7 7 v

2 ZL N 7 = r7

W14 - 5 ¥ I i 4

=i ; a ~ A 7

=7 A %

]\
E O
7 RN O
HEA TN O
Fx T3 A O
Aoy O

% OIXDNA HHZ £
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H30 (2018) 4F. R1 (2019) 4FEDIEEE DNA TR S LimE D

3) FRRY-E 42 W) I BT A AR

42 I OBHEM AT 5L R TOEEBY LD,

TR 42 N Ok H R

FOAPHHAERTIR D, JR

e BE%EE G e | 2 | Z?za e |7 o |
1 [Fys8vRy 2015 [ ) A
2 vy 2015, 2018 | @ [ ) [ )
IUE Y 2013, 2018 | @
4 Uy 2015 [ ) [ ]
5 Ra 2013, 2018 | @ [ )
Tl oy 2014, 2019 | @
Bl1lryvaavra 2014, 2019 @
8 [Fx¥T7vk) A | 2014, 2019 | @
2 9 A7 2015 [ ]
110 |41 2013, 2018 | @
Bl s a s~ | 2014, 2019
W12 |3 FH 3 2016 [ ] [ ]
1374 xa% Y | 2014, 2019 | @
14 WHEECAR 2013, 2018 | @ [ ]
15ly~vhyhy [2013~200] @ | @ | @ e | o ® e | a
16 [F ¥ A 33 A [ ]
17 [ Ry [
LlEqsLyy 2016 [ ) [ ]
2 [7A K<Y 2016 [ ]
3 Avamay 2016 [ ) [ )
4 2014, 2019 | @ [ ] [ ]
5 FF U~y 2015 [ ) [ ]
6 [ayy 2015 [ )
7 xRy 2017 [ ]
8 [Fx 2017 [ ]
9 [FEEHAY 2015 [ ) [ ]
W10 [ o s 2014, 2019 | @
L oA 2017 [ ) [ ]
12 sk 2013, 2018 | @ [ ) [ ) [ ]
13 [§#F 2016 [ ] [ ]
" 14 {4 2014, 2019 | @ [ ] [ ] [ ]
| 15 [rEs) 2013~2019 | @ e | o () ()
181 | 16 N2 XITES 2016 [ ) [ )
17 & 2013, 2018 | @ [ )
18 | A 2017 [ ]
19 X 2017 [ ) [ )
20 AR 2017 [ ) [ ) [ ] [ ]
21 | R 2015 [ ) [ ] [ ] [ ] A
22 |JEpRAT 2016 [ ]
23 2% [ ]
24 |7 A= [ )
25 WEA TN [ ]
[@ % @® eDNA only Beid A eDNA Found only less than 25 reads]
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4.2. eDNA E EfZHT DFRITHIENE

R1 (2019) 4 6 AICEAK L7580 5 )1 o3 > 7 ichinz, A ERIREENCEK L
7T XY, v )IlOY T E, A auavFROTT 4~— - q-PCR k%
FHUNT eDNA E B Z A THIICHENT L7z, R 8, K 18 ITHWJII T L EBREEK IL b7 DA am =
~ DNA =t B'—%k (BB DNA JEEHEEH) &, Ay v )l B —%% 100 & L7z3BA 0K
DFEHE Z 7”7

& 8. W) Z & OBREE DNA I FEHE EH

Ly )l &
7)1 4 DNA = ¥°—¥&
DFAXHE
A 9, 167 12. 4%
7 RN 3, 520 4. 8%
HEA TN 31, 923 43. 3%
F ¢ 88 39, 902 54. 2%
Ry 8, 310 11. 3%
TR 47, 420 64. 4%
¥ 73, 670 100. 0%
qPCRA 3OOV EE
(copies/L)
80,000
60,000
40,000
20,000 I I
0 H - [ |
- A = . = & A
754) o -)I-' = \"’}\ f_) l:_) z)
N ) ) Y
LA AR L
DK A

18. {JI| Z & DErEE DNA IR EHEEE (77T 7)
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WIS, T o3I E Il H2T (2015) A B ERA OHECIED A a 0 a<H#E
EAE R (T v N )1119.1 B/100 nd, /3 )1 35. 1 &/100 i) /8D, v amaw
1RH7VODNA 2 B —HAH 0 H LR, 1RHIVHEE 2 234 a2 — L0 ) RN E
LI, TRAETICEEEMSFIOAY an a~v#EERBRELEH LD %X 1912
N

20.0 178
T 150 14.3
(=]
S
=
w 100
i
ﬁ 5.0 4.1 3.7
oo

II 1.6 II
0.0 L

¥ HZLINT  HAEAHUR Frhnmng Ry

X 19. qPCRIEIC L DAY 3 v a~HeEAd B (BE/100 m)

HEETIZT ¥ AN 17.9 /100 nf Efx b &<, 7 AL <73 1.6 J&/100 nf &
BB E W D FERIC R - 72, ST TIE H27 (2015) 4EOERHE L RL (2019) 4EDERKY
YINEVIRIOE S T — X EHNTNST2, FONIERIEH < ETHLRITIICAT
ST AER LT D MEND D

B, MEXEOF T ana~vDOFIIET A~ AHED DNA ZEEOMEK G FET S
(Yamamoto et al. 2006) 728, FEROMAFRICITEENLETHD.

SBIIA TV anaxERBEORERE 2 LT 5MVAEANEE LS.
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4.3. 2 AT« Tar rO—)LEER

XAT 473 ba— &L, BEDNADBEENRVIK UK 280KkA AL, Z08%
IK AU~ FRHTRFIVE YL DS VA AL TNV N 2 & (BREE DNA SRR H S22 &) &4 5
T2 DIEHET, FEARMITHNIAERK A 10 BHSx LT 1 [EOFS THEET 5.

AEERKRAB LI 12 RKOXATT 47 ar ba— (BRAKABZ 4V 2—) T
20, 10 KON 230 Uiz, (6/19 %> 7 /LT 1 [al, 6/25, 6/26, 6/28 ¥ 7 /LTH 2
[, 6/27 %> 7 LT3 EIDF 10 A).

NGS ittt DGR, AEEIIFNT 2T T2 TCORHT 4 7 3 ba—/Lind, DNA IZIER
HThot-.

HHTORTT 4 7 ar ba— L JlY o 7ERk ERKER)
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b. MEEE

WEAE (H30) O E LT, BRI OFERIN DN &, SfEa gz L&
TWRWATREMER H DTS D 2 &, KRS KN T4 « AIGHEK OB % Z 1T T
L AREMENR & DWNIN D 2 L BT BTz,

F B S EBIE OW T A 5 I (F I, 7 X<, AT NI, Fx A
PSNAN, RV ZBAIN L CRZEOKIEFH & B Z L, 8KV 7 md s
A Z N—a—F ¢ 7 (U-Salmon) fifffr 2 %l L 7. M SN BaEITA T am
I DHT, 5T XTI THRH Sz,

SNKFEDIHIRIZOWTIL 9T (7 o, A7, &L, Fva g~ T, FF 37,
MEEA, 73Xy, BREHARY, ) ICB W TR O X A TR TRAkE L, H7F
FIAA X N—a—F ¢ 7 (U-Salmon) fif#lr & it L7=. ZOFER, Sk RHfaE(=v~
A, 7T N7 7 ) O DNA TR S oo, SASKRFEO R I ER L 72BRBE DNA |2 &
L4 B ARSI, WEAE (H30) FE LA (R1) EOREMEREEZSDOET1IEA EAEMNT
HZENTED, SHRONKEE=2 ) 72O T, HEOBREMENKE LG4 2k
WTC, 3~BARIC—EOHETIT) ZENEY EEXHND.

WEAE (H30) BEMEAT ORGSR, VKA SAUKEEMN LY « AVEHEK DR Z 1T T
HAEREMENH B & ST 5 W)IN (T A K=V, FvERI, KER, &H, B IO T, 4
(T A K=V, a5, AXER, M) CHOKREDRAHSEZRE L, £ORENEEIN
HHIR LD &I B CEKEZFEM LT, 7ok, R DU TR 8RR o JFUK 23R E
TEP, WEEE LR UBKHS TR Z EE L T 5. MKRBRHICE L CIEBAaMERE <
RN EDDYEGHYT T E LTRE L, HEIE U TERE DNA fTicE & b0
LHIWTT 5.

AAE (R1) FEIX, q-PCREZ VT eDNA & & Z s THIICHENT L, PR -5 50k 5 )1 o
FravnavAREELTENICRE L. SRITHEREZED D120, 7T A~ ARK
DNA DR, #AY > 7V EfilET — % OREHE, EEE (&) OWREIZEET 5 FiER¥E
ENREE 2 D
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