HA# T /KFES
DY 4 BaE
T L el
(B e — A B8 L)

REERENE R

([ - M PR A M )
20154~ 10 4 4 A (HER)

FE NRAEFENBAM T ARES fiIRaIa=r—va U RES
g BRI 258855
W - Biuxy NU—7 XHo
NPOVENAREB 7 4 — NV RI 22—V T A
NPO 1E N B L83 SIE b o=
% AT



L. T D T rerrer e e e e 1
2 AR A L R 2
3. HETZRIZOUNT «revenniniuiciiiiiiiiisiaiiaiiiiaiasanceiniiiiiiisias 3
4., BEEOHIE 4
B R S 6
5— 1. BEETAEOBRMEI: 6
5—2. HMEHTAK « KK (BOoFd?) o, 7
B— 3. THIEE o 10
5—4. BN D —HiEr BB o oeeeerrrernei 12
B—5. FRIRD o 13
5—6. AEEOHI T K oo 16
B . FHUTD B B 0 e 20
6— 1. HI P AT DAEFIL D oo 20
6 — 2. BEOH T IKD ZFUDNE coreeeiiiiiiii e 21

H X



1. IZU®HIZ

20 A HE £ T TV IR 7o M F KR H OFE R, B ARK H Tl T /KAL
IFREIERT L, ZHUT K- THEIE POk b7 SO FKBEENFAE L £
L7z, £LT20 g icid, R zonoF L o ROomiREEE R VI X bl
TARVGYEMNBREL L E LT,

HAR FKZEETIE, 20X 2B L TR NS EEAZIE LT L LY
I, REFENALORAE, BN, FEMREICRYHATEE L, 6T
ZOBBOP T, #MITFKEZSTD = OIILIEHHIIZE OHERE & H AR OB AN MET
HY., FLTHEERIZ, TROHEREICLAH T KESFD 72080 ) BN EET
HHZLEERELTCEE L, 20Xy RNDb, BHAM FKES - TR=
Ra=br—varERERIT, I KICETLERZILSBET HOOIEE %
BIRoTWET, BIEMICIT, A—Lo_X—IIBIT 5, HFKHZED.
T AKICEET 2 HEE HRE ORI, T KICEET 227 20H#E,. HARDEHEK
DIEW., HTFKICET A2ER 2 —F —DRE., HFKICET D AROEN 72 EN
HYFET,

AKHD [EADS O] 1T, EERICHTKOZ L 2o LMo TWEEE 20
EWVIH BB EEEINE LT, ZORBETIIH TIKIZESDDD AFHRA b
ENABLOESRE TS TW & £ 3, Ryt RicBEd 2 28RS HEOH
TARICET 2 ZERSENR IS VWE LS, BRERICESZRLTEE N,

ABORSV— ML, BHISHEOMRAIEAN [ BRI | O#EIEEd <
DHEBRZELUCEIZABERERNEGEENET, 8., RVERELISNE
T, HIZ DR EDIT OO, BELALTEIW,

FE HAMTAKER -TRala=r—rva Z8A

g BRI 2T 58

W - W Bllxy NU—27&xHD
NPOEANAHEERT7 4 — /W R 2a—TV 7 A
NPO 1E N B3 LR 2T S TEME b D2

% B



2. R¥RAL N

X 2-1 KDY A FE RS R 1R, BR  HK)
(F—=Tn~v7kn)

@aEH O\FEDOHF)

@F AP R E SF (i)

Q@HMEH: (EK)

@ LE6 Lie e iEaRae (i)

&L F LiHImE - L LR ETEERE (RR)
©_LiadE v HEHIBS

@DAREHEETN (AL - fE4)



3. HFKIZHOWT

Mz LIRSS SR x o B3> TEE4, ZOKDEITIEL D
IZLT2M o TEL o TWNE, HDHGE TR ORI K Tz &
TR 72 0 9, B3 o T D FEIR A ARAEFIE &, kR o R
BR2SK Tl 72 S U7 fEik 2 flafn sy & Wi E 4 (K 3-1) . HFroficix
DK IFEX Z Ofafiwr o Lm <, #T/KE (B3 WdA) EFEINT
WET, FATZENFHA L TWAHITKIZ, R /KE2S TOHTK (K
&) 72D Td,

HFAKDPLE 72> TWD DTN TY, HRITEE > 72O —E XA fnEy
ZRE~NERBLTWEETRN, 20L&, WOPORMYLRIERE 2 ED
ZL R BRWTINET, 2F 0, REAFIFIZEARD 7 4 VX —72DT
T, SOONTAKITH FKHENCEE L F9, I8 Sz PR KR % 2
L, FAZ= B3 E S T /K& E 7DD TY,

FEHTIE, ZOMTFARHTOFRZAHKICER L, HFOOILHBHEH LT
WET, 20X FEAET (LSAEW) EWnWnWET, REREOHF
IZHET5DTL X 90 T OHEMBITEHEOMERMEICEE#E L 0 ET,

FRafE #HP
HEORES
KCeitzshT
(RY (R
LLEN
HEORES
KTCetzshT
(AY-)

3-1 Afafn

Gl
('v
m
=
Gl

BE 31 KOgoHFE (1)
BH 32 HFAOFICRZ DK
i (F)e ZONLEDH T K,



4. FHOWE

BHEGBLOBERTTOEIIN 4A—1LIREND L O ICLERERE, FiefERE,
THREREOHBR/NO TETCWET, ZooiE)NE Z o Hilg) imZE 1,000
TEEDORNC K IELED TG B EEZ L CHEIZ R > 722 E XD £97,

HBABEH L TWAE (BIE) OFNCESETE () o, W (&) oE,
Wi CGF) ORRENPELNET, ZNOOBIXENEERE &L FFIZMED
e/ NDOBAI T, HE X2 E< 7291C 1/50,000. 1/25,000 %5 & 5 #HiX D 2 47
— VB DEHB AN ED - O EEE &MY, EKTIEZE o E»» 7
g HHIKOMAL 7= & 2 IXTHEICREBICOAMAT 2 HIE CHNIETER-E e &
EFRLFET, MBERCTHERE L CTX D HEILIR URMRICHERSE L 7= g THE DN
Fh. KEEMACIxRED & OBREE, KEEM R 72 EHERE T 2 BRI X o THEREW)
LT HOTLHROMEZIES> TV EMOEMRICZED-TLEIZ LD H
nEJ,

ZOEE EE) ZEDZONBEETYT, BRI EOEEN L ToME -
REESOEGE (Mg & HEORIC FOHBENER SN TH D Lo HE A HERE
LI EDX I I RE R OBRA S L EHRY F) CHD L)@ EEDT-
HALTT,

ZEEREIL 1,000 THE~300 HAERTD, [ 60378 0 BEdy 72 KEE O KR
1,000m % 2 2 ZREE CHERE L 728 & ST E T, EICEO K ILITE
B2 K B KILRDERE L 728K A 05 CTE T TRERD WO TREFE A
A TWDTZDH T KEE LI WHIBIZZ2 > TDET,

R A B T AERT~ %0 10 T AERT O K O TERE DS HERE L 72 ik
L0 BERICEL  KED 1,000m LV EWHFE-SE W KEMAEH 5 IXFn &
D EWIEE C T OLEBHNRKE SREINTRZRICHRE L2 HE & S b,
K i A ROJe s SO HE TRk S L, EDE I 1L 3,000mich k.5 EF
DITWET, FREREFE O 7 lE . EARBMTIR S E, Fhirbs
JE. MRibERE, WERAEORE, BIKEEETTETWET, I OHfE
IR RS OWHIE 72 D TEIUE EREFE LA EAL TWERE A, M i E
VT I I HERE R ICHE K DOBENC & b 72> TR SN R EE S Ao E T,
iR ORI IXE OO T K E SR E A MK E O & RE LS
TLHKEOME ZFF->Tnb vz T, ERBER EMOMOAERE., EM
BIXZEICHERARE., IREMABEOIREOHE TCTE TV T—FIZKkEE L
WSV R ZFf > TWVES, [LHITEH LT 5 EiREREO F g 23 A8 B
HOM T CIIRA2EKE /Y EREREO L EAINER L 72> TARE
THEOBEHZR L TWET, BB O R EEOSRE ) 5 I13K%EE 100m
IR T 2 B{bA 2 E L, HEREFERIT 60 THRTEHEE SN TWVET,

THEBEEITAS D 40 JTH-~10 JTAERNC BB LRI A A - 72 i BORE & R
NOBEBOETHB LIZHEM T, FLASICHETTETCWETR, LA
L VRBAEHAET, BEBIIISRFICE > TEBEO ARG ENTVET,
BT ba RN E i, RRTRERREPFEENDS Z LV £5, Th)E



FED 1 10 J5 4R LARE O v A 3T <o iz ] ) 1 3R] IR CTHEFE L 7= B e HEFEY 23 D
STWET,

o X oz, EEWESAEBETENOME IR HARIZm Ao TH L <
AJUIE S

R

E5E THmE

Kasezzmm wvM
ManZEm  TENE

TyommER EMW
maw G KK

T
gzm ER___ Umers=m Mo @M
oFEmE AEfm
RN o 7 ; e

N EEWE

SamEmm i W
Nagm FiEE
Tyosssy £ i
Kake=m {5/ A
It THER
B £ Ii
kure=n EEW |
vigms EEEM | — . HE
sak== iGiEW g, =
Tokemm AHE ECE. MADEM Syl

-
s TR
B A

R
ERC M

AR

X 4-1 AKHDOL—F EMEORR (ERIEY Z2idékd 5=, 2011)



5. RSN

5—1. BEMEOAEH
BHMHEHOBEHTKIE, EI0BRT, EZANRINLTHKDTL X 9D,
FZDA A=V EHNTZH DMK 5-1-1 TT, #HIF~DAD O L7R>TNDHDIL,
JERPILZ TR T 2 B —4 Th D . ARG E A~ D 5 #EF KO K E 2piiil
NHYEFT, ZLT, ASRIOH T ZEY HEICTHEISHEHL TS &5
ZHNTWET, HEH T /KEZEE L TWSO1T BERETEoME T, KH

R+ 5HERE (5 —38) bEo—HTT,

FEHTOM T ANEET HHBEE LT, 48 TR ERPRZAIZERY
Holz, WRAENILHENTHEEL TWDZ ENETFONET, A A—VL
LTk KRB IEKEzBELIZS WHIBICL>TEFEENTHEDOT, LD
FHHITKRBREESIND & BEGEHOM FICTH IR EY 5> &9 "M
LZENTWA] EWIRLE T, 20, 77X Lo TnAHE (TOK
TIHRE L EPNTWDEY) ZHF T < & KEOBEWHE KB
HLCTEEd, BB ETHCH L AEHFTT,

FHMHEO B TR, —BIZITEW 2K TT, ZhbHo pH L 8.0~
8.7 ®IFT /LA VMET, /KiRIE 14.5~21.4°C, EXIEE T 110~410uS/cm D
HEZ LD T, IBEREREIIIZEI P e CBBRZIEAEEFNLTOEY A,
UIE LI bR FE R F D b AL, HKBITRVETCREICH D LS ET,

RN e MUEF ITE=2E EEELL 300

X 5-1-1  FRJERETEOMIEAE N L DK L 7o TS, I FKIZEER
HIED O e Tz S 4, ARt~ m 22> T D,



5—2. HEHTK - XK (BoHT)

FEEfifE O FKICIE, BPAREAKICINZ T, Kz 2T 5K DFEL
T3, BAKTIEGEENDIA AT AT T AREMT 0I5 L, ZEKIE
FRUDANEBL £, KO pHIZ85HIETHY ., MAK L FICTH TV
AVHETT, LarLl, EXUEEEILE L, AOICHEFA TV RERELS o
TWET, KOE2ETHHHIIT I VR (BEE) I2X2b0E20N1TEH
D, ZTNHoKIFERESD LIIWIRRAEE N OELND EZELZLNTWVET, =
DOAAITERIITE S 20O TS, B ClIl 7 —FEFIcAFIA ST
WET,




FIL b F—=IliR A5 —DIE%:
e ——
C
Kz h~@2 5 ThF—0OREH7,

DI=ENEERS (8], SAREIC
EREY LA ERNE IMF0Me)
TH, £<EAS5—088E. REDL S8
BaDEHED, ARERUSEEY.
TS FNOEE LTEBARTY,

Rz EBhts BE

ESH<BURBVERCT 2 EBUR
B 257 VABEIC, NELCES
CRBSEREEOTLIET. RECae
DEFEERLTISLSBETT.

AifomEkd F TN
FUDPET 18] BHETS K
N5— (cala) OBEN—2E S
=7, MPIUNBET, A8 FrILn

&1 (Lily of the Mile) EEHENTIAERS

BEmE, BERBXKEESLEIRED
S—nREMFAT, Toledetien b
ChEVEY. T 1) SlrSEEarRE
GBIEE NS —ORBERTOE LE.
ARICE, MEefmwEANSES] & 77
L—47F s ) TERTESENS] T80T
EERATFEDZY.

| icbPEL W

BRTRZEEESLTHESADSHS—,
BEROEES 1 §EMLCTRTL TS0
T, NaE, SdEEaRss0., aug
O ES A

EH'L u:mamamu«mﬂmmmr—

- h L)
= y - \
BELabeE % ,
JAZEHDRERT LS — :
TZE0-1104 FEMBITMEIES TELO43D-32-2588 FAND439-32-4741




!ﬁ?-ﬂ?ﬂur

| B 8 EEOL SCRASHGEE (23) £
Eﬁﬂh.¢MEEEEMUEﬂ$HmET§ e
| THTFANETEE, 2AMCSLVEDER LS
| BT, N5-12. XDOSNTTRSED [
| EHS—] £, BOELESE MEMENS—)
| moolc R anEY,

| BEfED5— 10~ SEHE. BERI~48

| EESEHE, IIFT+ 2 I7—F, FLEVP—

| . POPHI1 - (FTERERRE) 28,
EREaRESL,

| g nS— 10 BL9—6AEER
EIQEHH1?UEij?95:fHJ.ﬂ—
| R 20— (WMD) D==105—-%, Y313
| T wSTlaE, e FFaaL—FRE,

B R R s,

¢ & FHERYITTIRFTR
Zartedeschia asthiopics
RN BEFUN
® & Cala
N E EMIEEE (AT
(1843 B S S - THELS S

BB R E R - W0 EA TGl (R TR - k30 4E)
LT IE (R55 ) COmRmAIL (1nE & CRAECEINL G% Pkl CEMRGERLUT M) SRR OGR4



5—3. fifEE

FHE 5-3-1 [T HIX 0 FiRfE R E O T1E 8 O R T, R 72 R4S g B
DFFEEYCF, 70 HAERTEOHIE T, K% 50~130m O THERE L 7= & & 2 6
NTWET, HifEEIIAa ) 7 - BaohiZe SICETe, AR B HURLORD g K O
ARSI B 720 . R S TORE I 1F 250m DL EE S TWnWET, Z o
Bixdticmoo THEEAIL TWETR, EZETHOMLTWNDIONE, F-oZF Y
LTWERHA, LL, ZOEMENLHIT /KO TEZDEKEBD 121278 -> T

HEEZLNTWET,

BH5-3-1 Tif5EDOERHA

10



A

Wilm, 1 oEorTIL, e 5L DHEREY OB DK & SR, ki O
WS AMEZR EDOFEWVIC L - T, FlROBRNR S < bIvE T, FBfmEERIIAKF
IZIEWEDORZNOTTR, HifgEo Xk diIctiEm (EAERLHE L E L
DA L) IS L TAELZ L > TWARAZRIZEE L WWWET, 2o
BlImErIcRonsg Z ENE L, KIRRUZ X - GEIN =R, BES
AHCAER L 72 - TW O, RIS IVET,

. _}J%;jfhma_xf
s,
- .
by L]
[ mnos@ |
[LyZi==2] ' '

Uy FI=R—%

X 5-3-1 RAIEHEHOEEK A 7= A2 (Davidson, et al., 2001)

R CRLD DI,
N7 7HRIRIAREEHTH D |
REh T A HUE A& 7L
HZ LT £,

X 5-3-2 FAEEL & HETERCY RF O KOt (2, R—2Lb~—)

11



5—4. 8IUK LK iEE

BILZ DTN HSOLOBENERFSZHNZ L TT, £7. BRERFEROKE
T D /M) N3 2 1 2> H5F O F 97, IRIC K A TR T2 /K % 40km i D F
JRIRABZER O KFE KRS GTa s 10km _EiE) £ THt L T/METDZE L
MNOFHNERET D EHRITERT 28 ESTY . E T BEERKE MR Uik
DO HIADEKRIRIZH 72> TWET, RIFHE KRS TERILS V72 KITIR B,
BT, B, whe T, AT & TR —H 220,000m3 23 KiE K & LT
A S THES,

BE 5-4-1 13RO LRERERE OME - W8 OB T, B X E 90 T
piOH)E & o £, ZOREATITHRDERE, TRbEE, MRS E .
Teed, BB NENWVICHAEEZ RL THER>TVWET, 5at-oT
b FROETH LOER T GEIZ ERTOMIE 20 TEUT EEIREA TW
EE I

HH5-4-1 AL &AM e

12



5—5. LRy

RV I, TEERFBET/AGSRHX - /MEMIX Z OB S, (H ERE
PEE CH R L 72 H P REIEAT T3, L RMRIZIT O T T iy 22 ki
R DB XY I (BRSO LZ O FMPICE AT TE) »H, e
TegE - AT ) N e B AT~ EOBE ORI L HME R
HIE AT~ &38R Lizons, 1883 4 (Wih 16 4F) tH/)5 1893 4 (Hh 26 4F)
EHZ LSO TWET, ZOHORREIZEY, AJIT500m L ELIED ED
HZENAREE 2D E LT,

FETIX, BRYEEOFRE, EREEOEEICAE L, HE RSB m
2o AL HENCFE S HAI L CDVET, i E L X, wESRRE, g2

ENSDHL, TNONAEE LR TEHR D HEHEEZ 72 L CWET, BARED
RV I E N N mKE & 72 . ZNONMIIC b B D Z L TH
BORKENRGA L, MFKICEENTZHIRE 72> THET, LLRRL,
BRI L0 S EWLEBILH -T2, IOKEZRAST 5 2 ERAREETH
D, H<OHTFEINEEINTEE L, BEREDIZE ST, KOZEVI L
Rix, K& RFEWTLZ,

ZO XD e, YR OHIE - B R AT I, FEEAKESES D

(R D 13 L, RREOPEICRIEN 72 R %2 b 72 b L RIS, fIBEK
%éﬁ%*@ﬁ% HLHEBLE L7z, AEOIMRALOF T, Al - TAHF,
i - ARG OERIL, EROHIEICRWICFIHEND EZALRD F LT,
T, RSN THGZ2WVBBETHE S, T TIENZTICEEEST. &
BERLRER E~EFOENNIRE > TnEE L, 20k RBEHENG, Fa
it AEIX, 1960 FFICEEBEEFERME LM & LTREEZ =T, £Dk, 2006
BT, 2oHTE CHEEERERMA UM E LTHREEZZITAZ & E72D
F L7,

ZOTIEELTL, K5-5-11ZR-T L2, ZUDICHARETMTHRHATY S
A L% ZEE ARG E BTS20 %%ﬂ%btn*%%ﬁ@ﬁﬁiﬁo
ZDONNRFTIE, $I5E ﬁk%ﬁxﬂa5lTﬁ%ﬁD%%@\%wﬁﬁ%ﬂﬁb\
Eéﬂ?m\igsm@ﬁﬁwﬁﬁ%LTéﬁf HAFIZHE D IR LFTHDIT 5 Z
T, REWOED TWEET, BEOTHICIL, HEOEBAZREL -DDH
D IHBEYAT 6L, ORISR, =X WO WIEFABEE I TH
T, HOEDTANHEEORESEBZD & 8 B AR 7T~8mRED
e dZ28EE R L, &6 CnEEd, MAEATREE LTE
L7200 HIN 5, RIS ST ENTE D, ITeKEDEEITL
WHIOF B CTE 5, RENRFETLNET, BAIRFX, LIS LK Z4
¥ L, FLBERRRIL WX S ICRi#EZ LET, Flo, BT S /2
EHAILIZY . HEOEBR AN TR 0 B 2RI L. B IAZS TV RERLS
THHMUTYH, KtKEMHEIET T, ZOKITEEDRLIT RN E T
iy O EoKHOKRENFIH SN E T, ERIED X, 8k orE2 T b
~NEKEETZEIZEST, LUEDOIEY FEEZ EF TRV ED D TIETH Y
BENICIE Y BN ED &, M B8 25 & IS ERR L CEICLET,

13



Fo, LNOBEICIE, 7V X ETELNTIE AL T LIRS FEHOE %
HAWET, INOHEESCAAS 2, ZOMOBEED FIF FFIcid, BERE/K 4m
DABITCIEL N e AT N~EFERHLET, 2O I TN ADBAD, (K&
ZRHALCHEERSE, B 27N~ TRHROST N E 228 EH-> T
TET, LNV IENR < b &, BOBE T A, KAax LPTe 58
TRLET, ZOXIRTREOBYIKL T, HTFES ETVED D Z L 23A]
BEL 720 9, 28, FRIEY O A= b OIEER R % X 5-5-2 (IR LE Lz,
1960 U E THEACHW S TE 7= BRIE D 1%, HAHEIE oIz X
ST, —HIIZFDHBEEZE L, LoLAans, IETIE, BEICELL
HRE AT HHEI & LT, AR RRIIHE T o777 7V 178 L otk
IZBWT, BAROE D 2WMeAKE O ERMIFE 2 SI2 LD, BRI A< EY
AN BT 72 e 2 R D TV E T,

A4 2
NRE (33t)
eI ($Ffzf=axK)
75{9// AxAE
EE E%ﬁ) —7 IS5 (B)
|
I
a3 (&) > e - 2I3avILe (F)
f4oed ip
2032 ThA (E) Uic | _DLOMNSIYIMAT
L3 ; h4 (B
SaTHEHHE P AFvy73Y3aTN
I . g (BL)
ity dll|(p7==—~==
Esvy - AN
2L () N \\ =zassvon
TN S EER ;E:Mvm &)
i AFATIAHIaTILE (BT Bl (RAE)
FINSXEA (FHFH) Frxqs IIJARTHA (H)

MR 18 4R B 0 RBRE R th o IS - M B 51T

X 5-5-1 @ OEERLFR

14



il COENELTT, B R e h;}ﬁ?ﬂkf‘ﬂ“

ﬂcvz.»:kab-c U“T*

5-5-2 Ll v O (LD Zitéxd 2%, 2011)

15



5—6. AEEOH K

DR B 3 < D BE CBE e i
TAPBEBEHD EAKOHE] L LTHLN
TWET, HoW=sEZATERIEY
WX DM HEEHT (188 K) b HMET
HHF KO A2 RFTHZ N TEE
7T

— XA, HFKIE AR Al U KRS
—ETKENLZE L TWET, ABEHEET
DK S FIAN TR < BRI Y TN
SN, YN AETE H AKSCHEREF K
& LT, £ L CEEIHEERSCTEE, Lo PR T R e
H T —OREERBHEOT T Mk BiE il )
LTWaAhryEra (a4f) Himmo 4 5-6-1 a4k = H 7 DA IR
KEE LTRSS 72 FlRIR<SFIH S (BiEdi iR s AZEBS, 1966)
NTWVE7,

ERFETTRSEBOLWKERD TEINORDL AL LFIHLLT WL D
KIFED DOEAF 21T - 720 KEWRAE %2 EIIC EH 3 5 20 Mg RO RE
THEOH TR ORES 70 3G S 4L, ek 20 4RI [EEK - ABE] &
L CERDOAKEHRISRE SN E LT,

16



4 E’ﬁ’(“t&fli INZAREBE T, R EED & BB I Moy TEE L 72
WikE, W, JEEoRfE (LkfEke) NEHERE L, #F 300~400m (Z554f
THKEEZELIZSWED ETIIZFEKENHRINLTWET, AFEMXIT1
DOHKBIZTTIERL, W OO HEKENSEUK LTI KEZFIH LT
HZ &I E9, KR, TRLOEAREOM N KT BALORFEKEOIFEIZ X
DREEH T K (EDZEZTTK) &0 R 2 L7ZBRo BEOJRA & 7
S>TUWET,

) JLf5 .

A m ES B HERY SS1~4 e
% ,_}' mi~2 3E msi1~3 {Eﬁ
G S bR Li~3 A-4
Skl S1~3 ® (¢bspy) TU2 REKE

N S4~6 B (H7u) Cg

K g B

atms WEERE
altmsi~3 MEEEEE
(b5 hu)
atms #WHEEEEE
(M#=n)

- DR, WE. BENRBZERLUENS,
—EDHBICER U THEBE LTINS

mse Efi]
" 5-6-2 Ao g W
LB B
= % sSis (F#£1%,1976)
W @\ Rk
,L,_%.r"". 4 50m i
i & ‘F% Sl FT rmem
[ | [ : Om i
& ‘ | el W L=
l‘fm(J“CIc l l i -
J‘ T # 1/ KA
¥162°C | MK TR
;  150CF il -{ 200
B | e - BKBUTKESTE) [FESEET D
S - s IO KEBIZ. ERDORBKEBOEFEICKD
e 4300 ® WEHRKEZD (BEORRK)
.(\ﬂij:;}< i
{ %@m)
————=E a0
| [
'\ sk |1 ID BpE)  EEE X 5-6-3 AEEfHTOME &K
WEMRK 7 T (BEmmm S AZES, 1996 ([24E)
4600m

17



R ARDKE
IEBHX O T KDOKEZFTHR D720, TRIOFE S FEHATIC I TEHK
(H27.3.29 Fhti) 21TV E L7,

[N

- - .

- o - @ﬁ’rjf(f

I = :

1\\5 . .\@
e

1 LN

: w
E +
)
g la IL/
\V
-

1 e L e 11 ﬁ
N5 = [ :
‘ Q’fa = Gk O <
Eﬁ = E’:‘C ﬁ'ﬂ -
] 2 o -
AN 3 x
s y
; ) gﬂ % [y
O.BES 2 ;
"§\ nc? O ~
LRV W /
\x_“:} o N ¥ o I
@ 8.BRDK “
2 - é
NI % (D
A - o ‘l‘: 5
A =
J7meme | 0

FRKERT
RKBFEDKE
MENo | & W | B & M |WAEAB| KR [KiE co) | TRERE oy
1 ® BiEWR 20150329  Gf 16.0 17.6 7.8
2 | KHDIBEK BEMKHF 20150329 Sp 16.5 35.0 7.4
3 AFEOEEH [BEEFTAH 20150329 Gf 17.0 24.0 78
4 |JkEOH Ei#h A 20150329|  Gf 19.4 117.0 8.0
5 ER B BETAEE 20150329 Gf 17.5 235 78
6 $ir EEWMAZE | 20150329 Gf 16.3 255 78
7 |BETEGER) EEHABE | 20150329] Gf 145 425 8.0
8 [BRMK BEHAEE | 20150329] Gf 15.5 24.5 8.0
9 |[HTEE EZhARSE | 20150329  Gf 15.2 35.0 8.0
10 |#EES BEEWEH 20150329| Gf 16.5 425 8.0
Gf: BIEH, Sp: &K
X 5-6-4 ERKEHTE T —H
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IKEOHTOFER., AREEMXOM TKIZ2 DDX A FITXK 3D T ENyn
D E L7,

ORSMEDOBRLVELTK (IH) : 5ERATE 6.3ETE 8. |RDK HEH
QHBRROEVRNETK (IF) : 7HFE@ERA)E OBTEE AY

100%

C]—sn,.—Nﬂ;ﬁ '\cm Mg

QFBEENRL VERE T K

ORBMEDRVVEBH T

0% 0%

100% A 0% 0% A100%

0% 0%

100% < 0% 0% 4 =3 100%
Ca

X 5-6-5 KEHMEKX (V=754 Y27 T L)

IS A B O I AKROWAKBITEHAAET 5 Z L icfiliinE L7223, BukL
TWDHKEDOFEWRKEDFEWICKMINTZHDEEZHINET,
HKEDHTEATH Z LI L - T, EBOHIFAKZRONEN T KD, EZD
IR KDE C RO T KR DODEEZ MDA RRTNN0 L7320 97,

#*%56-1 KNV V=T HAYTTLDNEE

type =% EiE
1 TFILHY L ERERIER MO RVERBIBTKIZZLD, BFRTERELE<EONZKEHRR.
il TILhU B EiE R HEHEOEVVEB I FRKEICZLVKESRRK.

(7oA EEEERERIER |8k, EBKCELREShBKERER,
I | 7ZIhYEREEIER BAKCERTRONSKEMA.
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6. wITORE Y

6—1. HFAKITWLYEENT)

FhifE o B T KDOIR & 72> TWDOIE, BB LEL O NI - 7=
MY (M5-1-1), MAHEICRBE L&D, BUOHEIC TS £ TORM
EHITIAKOFEE E WD WET, RO OWFZEIC K - T, BHEMEO BEH T /KOE
EAHIE STV ET,

6-1 DZAIZADED X D 72O HFIZEDNNL TV DE T FKDOFH T
T, AHOWEEAY 7 —TRZLZ\ED BEH T KIZQT, T OEKTT 900 %
T9, DE D, ZOHTAKOIEIL 900 FRNZEE LIS T-fRRE WD Z & T,
Z LT, 2Ok T—FEVHUI KL, 8 TARIZHEH LT H7%E 500m
DHFNLELNTZEH DT 9700 5% T L7, MSCTHERRICE - 7= AR VOB % 2>
JTHE R 23, £ OO BHRTEHOM FIZZ &V FENTZDTT,

35° 20'

{
+ + - |
a’
Ca?* 4c age (y HCO3

Mg* SO} NO3

3H=Tritium (TU)

35" 18'g

1397 54' 139° 56' 139° 58'

4 6-1 HT/KDOEN, “FAITADOEOHIZH S, BENFEER T, 10 D%
TEFEAL TWETDOT, 4980 HEWVHI T /KIZOEEENNLTWET,
(Machida et al., 2013)
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6-2. BHEOHMTKOZNND

#*6-1 1%, HEFERT (Bl EEEINRE T, m%)kmkwﬁTmm
ERER ROl T, —EERE. 1966 4 & ik L C 2007 4E CTIIKEIZ
RPN ASHERA, HEOHHFIHNE(L L TE 2T, mgﬁ%4m$
DO, RELS L TWARWEIRE LT, #EARENENZ &, ZLTH KD
KIENENZ ENEHDO 1S LTEXLNE T, JElm/NCTHEUTAKOKEE
HELZEZA, #1FEND +6.4m (MEmESIZ+10m) TL7=, HEH TFKZ
IRIET 2 8K ETIL N T OKIEZ R L TWDHDOTT,

#6-1 HITFAKEDWEEEBEDE: (Machida et al., 2013)

thm 4 #hm BKE KB pH BRIGEE BB= TILHJE O NO, NO, SO,” NH,” Mg ca*
B (year) °c #S/cm m®/day (meg/L)  (mg/L)  (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
[ 5 2007 166 8.4 198 33 1.93 6.07 000 000 1025 000 515 2146
1966 168 8.0 143 210 1.44 8.40 000 1220 005 540 19.30
EENIES 14 2007 180 83 189 33 1.47 6.56 000 000 1838 000 544 18.15
1966 180 82 167 125 1.50 6.40 0.00 1140 047 230 18.60
EES 18 2007 155 85 137 58 1.35 5.36 000 000 1165 000 465 19.71
1966 157 7.8 137 92 1.44 6.40
BHE(®) 20 2007 149 85 113 29 1.09 5.63 000 000 927 000 268 17.83
1966 155 8.0 105 138 1.12
BEB/CGIID 2007 85 80 254 2.86 16.55 013 390 2167 000 757 3049
1996 80 76 196 254 11.00 0.00 940 006 520 2200

6-2 AHHTOHFK

T bFEDOREZITE A
EZFPIC, KEEHE-T
BT, KRN
fEIZHDZ &, £ LT,
T AKOKERENZ &N
ZzobhET,

L. AEETWTOATHED L TWEY, 2007 £0O M S AR A
T, Z< OHUR THEEITED LT, BEESHEN LRz RnZd
ki ‘;C’Cé’fiﬁ/ufbto FEROT 2 OFFIZ L5 &, BEENED L7290l
I TEVIROFFZHIT D, EWOEERBDIREN TS L) T, é
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HIZ (BB X ARFABICTHONI R -7-2 L TETR), 22 10~20 4E£T
LI HEENED LTSNS 5% 9 T,
HTFKOKIEMET T2 E, BEEDK T2 FREET, T FKER
DWW ERLTWET, bHAA, WAKBICKEDKIHTE S T UL
AKIEFEE LETN, 6 —1 TH2@Y . #HAKBEHNOM T/AKOFITIEL .
FENWTECLE-o T3 coREIR#E LB X N ET, M TF/KERH
FICRIHT 272D1iE, RV &2 H T/KERZ RN > TS BERH Y F
7

:‘__'TP" #F'
e ¥ ] |--|Ir !

_——-'l—_"

FH 6-1
ﬂ?*@ﬁﬁ@ﬂmﬂ%(mm&iﬂﬁﬁmiﬁ)
FE PR A Nl i LAY byl A
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7.85D0IZ

YR D OFESRICRE SN D X O, B FKITEETOY AR LD 1D
ThHY, BETHLI 77—, KHEEZBO ETHEEIHFICHHINTOE
T, HEHITEN I L THIRAKZSEOND & WO BN A, BREEH CTO%
H Rk EE A, TS0 OKIRE U TORENX, KR kkE 8 7
ANEBRETRDLZENTE, ARG AZIHREIE Y bDOIZ L TWET, 72,

LIZUIEARNT OGNS X oIT, ERMFEAZRD TR MLE R FICBEIT 2
HHLHEOWENWEDOTY, ZoXHIC, AEM FKITHEARLKERIZE EED
P BT EROAFED L 2o TWET,

FEHTIZES RN ETTR, #HITFRKEZESZEL TS EFIHLOST 5729
E, TTEROBERICH T AKZIEL KEEL TWeZ< TERRAIRTT, A m
VT —ICBMENT- R, BESOVOHUR O F ARG FIZCOWTRD TE X
TV L= T7,

ﬂ%if‘ﬁk
R E, BAAA, |l $RIER, FI325L(1983): BHHCEEy o hfsE. R oK
LI OB RS, 77—/ 7R Z, 21, 26-43.

L%%@%ﬁﬁ#é%(mww HTEOHHE BRIEY 1 T ERIEY ok - BIFE - KK).
LR Y 2 RCET S, 213p.

ERRHR Y ZFCER T D4 (2000b) ( HITF DD AL ERIEY 2 TKAZUSA SYSTEM xiaR - figin L
W AT D= ENBENDFE - 7 BieiE Y — ). Bieig v 25+ 2%, 213p.

FRIE Y 250652 (2010) - i F DDA E ERIED 3 T ERIE Y BIRSCERER ). HRIEY
RHT 5%, 169p.

LRI 250652 (2011) - T OHHE LRIEY 4 T LRI Y Fosk - RHE ). HRIEY

RET 5%, 173p.

IR A O R - iERIEWiE, BZEET AR - ASTEWER (1999) Rl R R E
NSV =Y aWiek i< NI

S HIPE S (1980): W AR, HREE [BEERMEREAM) , 7 — 1 U R #, 18, 16-21.

FEfimSAZES (1996) : B8 B2, 640p.
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HE AR (1966) : TIEREOH T A, HERAH, 7K, 110p.

TR (1976) : LI ATE KL= 5 o001 [HLHAE.

TR (1976) : THINFEREARTAE EH 5050 1 [EHLHHAE.

RWRnmE (1997) - HUEF L RS, #hAR) IR HU 2R SR LRl 72 L 0, 47, 1-4.

Davidson, J., Reed, W. and Davis, P.(2001) : Exploring Earth, 2rd edition. PreticeHall. 549p.
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