575 43 @ 1 Hit B [ g 37 W1 &

x> A

CFLIE—28 18 %)

TR AT

EEEENE OB OB OIE KR

Il B S = I N

2 S S -
b i 3 B 3% T

MEfn2748



54
I UBRZE
I

BRI« o o 1 e w010 3 4 0 0 03 B B BB L 8 R 3
III

......................................................

BRALKILIZRSEF

ek,

W N o a A~ W N =

ST IR LB s +vs 55 nempwmmmsnns suswamsiaue ve s womoimmas s 450 3 2%

. HEE
VI

SRR
VII

................................................
........................................................

..........................................................



T S8 N R LR R TR TR PR TR PP 40
B 1 7 1 T Y 11

&y}+4bﬂW .............................................. 44
z a)ﬂﬁ@ﬁtﬁ% .................................................. 46

Resumé (in English)



5550 LN = ; SV
o 9 g B ls—E183)

TR R o
WEERRE 3% O OE K
IFd A R =
7l KB i
¥ B

AR IR BB RIE O TREC X > TERS e ©C, WA R IERI264E 8
AB 9 BiIcifi2 2 AE# L, SRASELE RS IETIHITOR Tibhvic, XIER
DB E R ETIETS, AT 0, 70 OBHEOERIIE
HBRPORBHEL v A4 P EIROEIITHEE @, AL EEN L H -
WED, KISHUOTRINL/PEEREE 0, Th EHHEREINC X > TiFbivicli
SEOFAFEINC X0tz T B R TIIMIE, BAO®SY, XD, HEZARREC
AKRTEED b0 LS SVIRET 515 554, FEBLSRLTE 0 £k
Utco MERPRSAILNC B L C thsiie BUAMRITHEE 39 10 SERTICIATE U 7s ZORPA g |
CROHE Utco 10 OB EEEREC X otco 7l ARTIARIC TSR S BB X 4
TR EREFIT B - L hsiskico '

L P R U AR

AU TP IAT, BAVHCIE T 5 BOT PR oMM (R L, o
ST DI LI X oo B, BEE600~ 900K LA 4 1
S B B ORI A A Bt e © OWIMBOMIAE, PR\ KL
B, B, KR, B LSS, Bele S0 BTN BT0s
15, BEREECHKEIN T B30, HBOAINE, «oUlbys: s LTHET 5




BRORET S bR A FESROMWEMEOBEL R T2, Thbb, HE=
oG PR B L Cus % DICHET T, BHEDHIBROBERITIIC BN —5E 5 0
HERafED = &M<, £ L TIso M RIRINC A DI B IIBE, HVERERE Lot
M —FL, FRohol 2L, SUTBrEROENCH 5 %, s
X BICHOEE DB B b DA I\ e Pl ZRURRIIBOBULI & AT,
BB B TP B MR R OISR B IS, AP IR TR TINC F 5 b
DENLINTh Do ZOfcd EORE: BEEOMER L N 2 AERTEH D Z LAY
Ba% e £LTE0L 5 ifECEBR R, RVIMAFHOORL, POt
HTHEERIC, »OXHORENR Il COFPIEHFN LR THBN S, &
DIFEIC X 2T, MCHIPER F 7k s2h Em» O, AFofiRlsFHshsc bk
%o (

= AR B IO, KA B DA T, & oIl
FEECIIER OSSN T, EHRILE & OB OfK S i 3iE R,
CHY O THIEE L, MR CHEEIC KB S W CTHEAE~, KTl e # LS Bl
%o MEMEZIPRTH B, & OBIMOLDCHHOAEUIRI TH %o HAF/NT
K DERRIR G 5T, < OREAANE, THRORIE IR X >CTHRSh
b DThH Do = OHENIBAERFILUE L RICIETEEL TR, SFERTEE:
MHIERE LTS, F 2B G O ML T SR TN ST IR
HiL, H25\WIhEER LD ONRELNT . RTINS L EYR O B
ORVBBY, THhEBBERTHD.  OWIEL, ARRBOHESTCREL s
DEERTRIEVDT, HRL TRV £OfOHMHHE&AMOBER TS Bo

R LI X BT O BEPE 0 Mg R D C REEICMR T L C btk & 7n %o FHPSYS:
FECUREEBLE D B 7 B AERE LI TR R o
%ﬁ%éﬁﬁﬁ%ﬁ®$ﬁﬁﬁﬁﬁﬁﬁﬁ?%%6<%Efm%ﬂtaﬂbh6ﬁ:'
BEIDICS DThH Do FTHHAEMOILINE, FEHEED & 5 /s R KT 2 2
2 i FEHIC T L C—EHURIC IS ST A b > CHICET Ls 2 ORITEC A <
BHRAGR OB 5 b Do FHIOURC T 2 B EYR OB T HoT, HS10%
m OpREE S b, OB LD & Bibh 5 35 %o
PEE=RnbRAINE, HERCRTRBIIORC L > THCHHET 20 = DL



RELTREEL, ChE2RBSPEINCiEE X #9200 m o ZPHEAMEY, Kiljoh v
77 ONEEOEHEFD, £ OPRC BT BRI OHER WA 55 5 Be et &
DTl bo & DIROAE, HESO{ABURCHEE , EER 10km DAL
D, RCHFHNKILZF RS O —Th o MHANLKINIRRIEDFH Nz
WER LT 7 e L, RRBACE OPERTTEZW 50 BT 50 KL Z DR
Wa AT 555, P lEIRC I L e fSmn it ebh, BIfTa i b 52
Tl bo RIFNEKILD 30 % P BHBNERC > Tl D, B O RIHA DA% 18
SFEm OEELITHlY, BEFEZHE>T, @5 bo

RBPICEE, ANCRBAILITO AL (BF )i SR o K L5 5 75,
BT — R % 1k T in o ‘

BUEO HE, b, KORPEROWME L <BHASh, kil HEEEAEUR
BRI CTh D0 L L7eh B IR OS2 525 5 i e — LA % & RBO %
BEINT %o & EWHINHER T, U T TERFTME2, 32EaEL, H
WENE & U3 i e R G oA TSNS B EL SO kb 5 1T T h
%o TRRAFL Z OHIJF X ERIEARGHB Gl d BB L - Jio—2 L b bo

IL 3 ¥ M o

ST L BB ) 4 24 B NRPCEET 5 Ok biE, AU
HERROT M EBEOBIRC X > TR S L 5o BBSHLLISE S ORIl K1l
EWO FIe 0k DT, —KIWCHVES R AEEC, HEEFHOB(bCE R, F1oi
M O S B TH A, FESRKIUBEEROAL, B RICER
el % B C AR ORI A Z 2 3 50T, RERSAET 2 FilBFx
5, R OTEBIREHESET 5 2 Lk, mich BllECH Bo H—RCHHIC L oTR
3 Lo OB 2 73 o

=R o e SRR L OB AR T 20

1) #eTFZI (KIELS)
2) ARG DATLATHS.



1 IWRERIER

HYHE B I R
a o PESROBMERF L Sh

# L /

| # T
5 AR Tw53DD 5%, Libd
m| # WKL E | FR kLA ' -~ . ) ’
TR BILAR 4 oM O e B T
o AMINRE | o | HESRES, TbD
g =8 5t =
wwﬁwwgﬁﬂ?ﬁ@ y BT HRTY & hic
* o | BEERTUBHSEAR
) \/W"“ BB LT\ 5o Tl
o s ahitse E%g B s ciith—o 0
=1 -
| B T| mEE2IE HERE A 33, AR
' ) S s s, andnr
oMy mamr gl osmem | TR, FURGOKEAE
%qbﬂfj;g\\\\ﬁ ) T PRI, b 2k
e = 5 .
L el 5 3 DD KIE DS
| TEUESR&ER |~ BEEREE ?
(2 i B HLUL, WA KL
B 5| mER AR o T fThhico
#| 1B s QLR Th o KIUPEEL D
o Pomw—LCLELE i FHAS x5 52 HELTF
IR =
o HE R E HEBCEE, R
BERIAR

S SN S BHHE s\ LA E G
AR, IYLTA M SHbhbe AREED L4

‘ : A 5 iy, kI
WEE MBI E T Hb0r, KEEELEL TS0 LOZRIIOHEHN, RS
FOBIRC £ EHIEFi 2 BUC L TR L T\ %o b XRAED b DX, BECT
HOWBEED & D & HHFEE LTHEE Lieibs b b 5o AREOR E#CS>T, T
OBRPEKILE DM % 185 b 5 Do
HUHRBOHERGS, SCAIEC X > TRl b h B EREREY, e
LOCRBBER BROMM T, —HBiA U o FIN, MBI
OT B B R 5 B EA B © OBBIO, b L&D LAERBCEAL



b DTHD, FroIIWBEE o OHEO 23 S REPEITER X Hico

EEPURIC ATk, BT Th B o B EE, SRR, AR
TR ORI A B B 37 ol 2 B 0" 5 I A E A O KR RO E ik
MO EFHEE, BROWERSOBES D S0 &0 ) bikh FH L\ OKIE
WTh Ho HERARE L CEEH LA 5 HSEES e B Ch %o

. f£HER
1. Yy v2ar+4F

AT ) v 25 1 INCH < MEBICERI Do © DANCAE B TEREH 5 4
BB e, T2 THEIRE B3 S His, Bieibagnia b, U< EiliL,
Dy — IR R S T\ Do BRI O TEHEN C IR R DU kAR
BegEL, i OBIREEEEMO BT & ik LBk, i
WHEDT, BELWFEEZDNS. V¥ arAlInFEEHCHTEEA L3 5
SRR % b OWHIE T OSSR BOMRRE A Th D0 MBI Bzt W
HpI-c T AR T A WRCE O EIR TE A LB o

AP 1075550 1 SBNERIEC AT 5 A & Figac, = oiFoPiE=x%
TFoIBO—H% B Ldbsd DTHD T, HENLAXT, JUEEPRINCE 57
F B REERICH LS N Do

IV. #E=
1. & % & 7t

RUMEREE LD O KB L, SO KIUPED DHER I Do KILMEERE S
imr’ﬁﬁbt%OG%of,mof%&E,EﬁﬁMﬁ%OkMﬁﬁm,kmw
BRI IIRO C b, T, EE, BEEEoKRE S RERERY Lo TED 4o
Twbo ANIETIX D DKIIEHD, TOWEHEIRECL T, hoiiiaHe



LR LEEFORNCTR) 2 & T %,

BEBED SRR 7 D fiERHLS Ok TR L T 210, BRI -H
& % Bk B\ B AR B B BB B0 ABENLEC, £03
LOKIBEONREC X 5T, FHOML TSRO, EHoRL ol
RO o s I KA S h o

FHEEEY 200 T ofRER Y R L, i CIBRO @iz 7o 50 THBE
& EIPE & o TR iR e 2 e <, FMlifEF AR o T HERR L -
B T ichbl o HEIMARO R R RN e iTh o, W iovd 5 Y
RS s b OARRIRC DA Lic\ DT, Zh & OEEOEHRIAHETIEL
BA3, & OHEBEENE R LIEEC A A AR L R bhs o B X
BDTHD Do HMHEED > b, b Ok, BPRBCR TAREL SR E S
BRI F M OTERIRERE Ch o ¢, Z ORI RIERIFC T\ 5 1R
P ORINDSREFRCED T, BFHREL £ OFlil X b LRLmPuEs DIC iR THEE T %0 B
< MR RTINS A diobC, B £ 5 2tk L
R ~ AIROVERHEIEN S Do -2 0 2 DOREER IR L T, ARES LIBARL
CEOUNTHILCE S EMIEL L 50 RIBRTERETFIMEEO Mg ) ZOSRTH
MOFHns & BN /> TIHREH b FRIF & REC TROBERRHNI 5%,
PHTEBOERREECEL, ChasBE BB cB e FRHR R LZRES
Er 2L, HPNRESEEOME ST 2D Th 5 HIEROBIHEXA—B2R)o

AERC R LB, P BE R oMt » 1 —RERERc cth 2 |
D, FR—EIERMEAREY b E5. £ L UHIE X b BoBE L LT ESRc
B3 % B2 bORBH s FSHENKILELOBED X 51, EFHoL o
bH D, FBURL TR EEARSKI LIS O HPGHTR X ShPR 2R & 58570 BItRA
Y, BOLESWC/T 5 L Bbh, > TR TOBEBOEBOEII%NT Li—
FETIER o

- A FHERE
AR FH, BESOKRERE, SheBD 6o WEEN RROSK

1D RED, tatE (BRI



= BURFARSE, —EUESA bR, BT LAKIUME oS 3%, £i
TR B © & 135\ o TRERENERUELD b DA< 7o < ¥ he— i IZ Sa &
e, WEPMUEL B LBUHE RS oM © b o N

RISV T, I HEMEIRERIC Z L\ 2, RO RRER S L b B 7
FEP ORI T 22 CXWTh Ao

RREBFOHMGTHPNE,  CHEBEEEICET & e X > T, BT BN
DIBENG o F IR IR R E N RIF TR L, FRCESE OES TR
GRS 70D, JEBEL BT E IR T 5 & L3 inl o

WBCRIIES < RS, —HEIE BIRE L, BORCES THEIELE 0T,
HEE—REC D, FRDREEC I OTHELITEHE TS bo Pl XN
BONSRD, FACHHEOL D, WO L {FEELLLD, fAiri->t 0,
EoC b E, B B, RREHEOSTEE 2 D D23k B o BRIC X2 THEE, Bt
HEIC X B G T B o BRI PREEAZRTESL VT T ¥
BREZFRA EFT CToIgn il b 23 DV ERE T %o —APIAREREE S < ik
EERWEATS %,

BCERO BRI IR A E N B A BT, At Likkfar 2L, ¥
b, B b o THEEEIh w50 EERBORINEED & 0 ofktadts 5237
dorik, ez k, ST HEUEC IO THBIINES 2 L2,

EAR PR o LEPEHOBOEE T 50 ERHBERKE CHREDD © § 5
D, COMEDHOEFELEHE LT+~ VEOEE LHIP .  BALT B HFIS
Do EAEWLTIG RS FEE BT o WIS  RHBEHE Th 50 BREIE
i, XD LA CELEEEE ChL Do AR CUR BRI o I CREE 5
o FUEE—RCHEFEE BT HZ L 2T, EREO L0 L RIIINS,

R & LT, FRIR 0 5K A L 1D ER L bR Do
COBWHCH BEE, BIRE UCHBIT AR R LIE LY Y 1 £ 4 MR Ch %o
WECEN B E A (B0 TR L7203 KRE D Efiichbh, Zofod
DS PRI S D25 BRI ORPAICBEEL T, £ OE B hcd MK
Bt B RIRLHERCE, RFi o TREEILERO S 028+ 20 LLE
D X 5 fe—fRBENL S 525, FAEEEBUFMCETRE(L B L, Pic ko



TS WD ERET o ZHURKILPVED HHEASBINC X0 T, Wglle bICHRE
M& D, Flos SR KR O ST B 1 B LGRS HER SRR T HY
ARSI SN b TH DD o BIHIBO FHEARAIEE IR ARE 4 2D AKX
i, EROBRAEREC X BB G0 ZOMOBHICE, KEAHRD <, X
AR O KIUFEBEA G LT T, NS L, E 70idJBA &SR Hisk¥E<,
1> CHYEIC IR D BB A,  TRECE, KIURERME ORI O ImE e £ 2
TR DD %H 7 L TE o

FAFEEHEX

C OHIROFEREL,  Thin bRkOBEAR, JOPEEEER, WHCE B
[t B o LS, 2 OSBFEMESRORS DD LidiF—HT 5. 2L LTHE
PRCIRERSET TSRS MG L, £ 0 PR SR ARMEBT IE v R e 7 3 s
FeoVeRl e Dl /NG S D o
(1) #eER

AR LA S RS R B T OB R R SRR = L, BRECECH,
BB A R OTCEEE B lro BRI 2 XY F 94 VHTH %o 53750 Hifllix
TRCAERT 5D bR 5 DT, ABFOIEIRITH %,
(2) TREERELRE

ANEFEE Ba BRI VR, 2EEKE T2 HACIHEEO O b
5o BEKEE—H~<y FF A PVEHCEEL T Do HFF 6 ~7 e Hilro FHENL—
B HHRECds o AJE D HIXFEPHLE D 2RE STV Bo

TRIDFROBRRE L 1%, PIERBEORTERS X 5ic, BREMCIYE, HE®
GLFEN T ZMCHERE LRI, ZofIEEL, BaHThb,
(3) s|#eE

FRAAHTT ORI T,  AFERREOBEIERT O TOERS & B3 %0 MENHE
BT oBEHIBE LN Ichofh, 2 OSEI0Em CHESEEN I IS IR 7o
TR B L, ¥ B/ MGl d 2 0 EI N T Do & IefkEaBER
HIFCE TR OWRCEFAE IRk, HESCEEINCL ONSL, T Ik

1D BARERMEMS4E 2 WEHFWmBE)  3OWHHK(HBM254)



BUEHRD S O L EECHEY S Do 1rds, WHRCRKE LD IS CRICRID B AT
f& & 83 BBHRC L Do BIEDZ 2 h b AT, WECaERkOE R EE RO TR E
FHEE LY 30 b 0T, chbOBSTEHABRCS 5 LS5, chb
DPLIS I AERIEER I T, AR, BEL LT bR
Th %o
EOEIERG R LSRR 1, BRI AR5 & O EEILIRTEmgH U 73k
MCREDE L TRAOEY 2T 50 L E b Do AELOEADOHRAHECLH D,
ZOEACEARA L LCORENARTH D2b 50 AITITHC SO S
b, LE USROS IEET Do HEEOE L W O CIREalkcE, HHRMAIL
B HRESOWRZ GACHEREA OB 2 b b %o
Bhih—A3E (B D S \0) o 2V A (BEARC X2 CROMEN S 5o 1201
B HZ LT b~ 2"y FREET 28, SHlilifak), e, %
BRACET 50 ik~ 279 vHle Bbhnhs, ssd Tild<, ok
St & R TR T 2 BSBO TR Wi Ie s L, Zhkgzic (010) iy
DT LI L 5 BICA i L, RHEHIERE H, WA B o\ Fg e
BENDEDHDDTHBo & OWFHKEM OBHRHRGMEE X v (XHLL, 7oK
AeH 52, CHRBPIL TG0 REFAXIRES & & KE Vo WE 1O, &
K LT Eod 52T, HllfgEsnis o KE L, -r A2y PR
G e b DG Do T B 3 FRLFE—EIARMICIAET 5 2 LX) B
TR (RSN T, FU LSBT 50 FRET ORI 2B L T
% D)
TR E O &, BREORS L2, AT EOIS & 2HikE £
THEEh B BRI, Bke U OREIMERS MEOBHERC #
Cwih, ZADBEHRCEE S TERTFEIED, IRRSBOMER LEEL, e
CEHESL O I L HEHRCEET 5 2 L3 Do MR DS TR IRIT Ot
IO Y ~ R ERRABEERGAO K » ) B, ¥En, TR % 0%
BB I Ehbho EleiNCHRTHMkOYET MBS D, LoRkx
WTFAE: < IR 2 520 T2 U e R B e, S O A3 O RHR S
DEAET B H O DT D, & REERC b OO TRk RKIB A B T



10

HBLT5 .

RIS —o =2 v, gkl

TRES——HEER ke, Skt WEkik
(4) BER

AT EENDRD , MRNEREGR G E RO Sy SR . BUEOEAY
% TR, —HIERCHIE D, MK R TR 20cm M oKL B B o RO WECH
Ho LEEECER S e b O BERIENCS <, BOTHROMECEIIRA LML, £
T O EEES, ZREERKIE, TEREES R PRIBET 2150 Th %o
BRI BCEE Th 5o WARBIKE, HEHIROERT & B mEEs
HBo 8

BEEEL S L DBEAHECAEROE L2 5D M2 IR B THGT 5o FEAHLN
ET,  SERmECE R AN, FORAERER AT o T LTHT ARE
Uy, Bk B LERBCARD DEN SR, BhUNBIC D, 0 TEYEE S SR
Tho FNLBOMARIE - & 5 CRICRIPE LR L EREF & 2EEL, L
b DRI PIZ EFREORCELND L 5 WA T %0

OB, HBCEOREHIC X o ORdncEic U iR R b S RO BB MR
S, WaRkoKELOHEOBRHEREMOXREmCREIN, SIKBELZT, Th
PNBREIRTELD D LEL bR Do Tich b XIUEHIC R 5 FPh e B
LAHKUBRETH DT, KHOMZER,  ERROHBEE R T2 b O Tikieh b
5o BB UK BEORBE B G, ZOMEBLETT
B, I8 KIURED R SR L TiThhicD Th bo IR REEEO TR, ¥
BCESHESOKERL T L, o TRIFETER~C X 518, HEtEsikaBica
PR EEE TR LIBT 5 & & AHiic k3 5 BABRO B thoT, £Iicik
YRR AR LI c\ D Th o

SR X ;

XSRS, T7ch bREIEDEEO = OHIR CiE, BEFHEERIESomELIULS 523
ZRE LTUEAT, d LB R EERT st 5. FREBEE, W
BRCES, hoAERKS BREEBEROES: L Tam L, »oRElE



11

ARG T 20T, SECHEETS D HIEPIHD ¥ v &7 4 )Ilici, RESKE
O ERRC, YOI P R ER TR R NI ST Do HRIEACls
B Th B0 DWW DR S XK A PG BEf o b
FHNHHERGECETE Y, AL FEBROWHEEK L ZFRFEOLDTHA
5o FFTFEMEED b DI E~T, LOMTETh S0 HBA(L, HERME, 5EE
BALE R T %o FIRIREE, ERLASA T 285030 5o HIKHEA>
T, BILSERShTatas- L, BkAGEET 2B o iiigcE, KIUREA
M%<, FRMTEMECE S P L, BIBELS I REVFL L 5,0
PREEAREEE b v R A FF GRS & BT AMECIE, RO Tt~ % SR ANLBT
RO 5 L AR REGUENEET 528, SHEHE ELHLATRGOT,
HEBICIERBI L Tlal o o

S, SRBI T

Z OHEROZEFHRAE T, #AH RO B KB S hCBRPRC 3 I T %o &
T2 L AR RS D, E I BEO R 5o

RTRCAET 5 b 0wk, RBILEESC O 2 RERIUER TEH 5o S0 L
CRERBAR T DA KRR S DL <P, BIREIERETH 50 ARED 5 BRBIL
LIRS 5 A B taoFEe, BEoRBALYS 112  BEdnc ZRL

" RAEEID, PR NS BT B b 0T, b AT — R

5HoHhs, —REWORIIFED LI ARIISHRE (REROEE) osHRET
MBRY, WP, 2 UCHIEME 23 %0 RFEILIHETED b Ok, R
MEB OO RIE TH DT, WIEIROMBER R OSROMETT L » K5 HikH,
BB DA o AR 24 ROTEBRIER OB Y ET 50 -

PRNT BRRERSB & DUk, HECERO REXIREEE, bR D , S, &
R, WEAHGESThHY, 2 OHIROFERE G O EE 5 5o WEEH -
KILFEEESR & ORAID BV I IZ W ERIRBIRFEHIUBE IR A CRitEH B, TL
73 0~ BRPEHN & 7ol RITERIIBHE TR B ENS <, BT X > TELVHEEL S
%o RURILIEH D A255.8 HloNR (RTEERILO [BPBERBALR) ©, AREE R
BILRI D a2 A% BT S BIREE I S Do ‘




12

AERHEARIRBIRFEHRILBE T, ZFRRAEM I OBRUE R 23 2 kS o g
ITRCEC Ao 5 DT,  BIAHIZE AR D SRS EUE IE D TRk Bt s e
DIPIICFRIICFEG T %o T D ~0 ) BRPGA F 7003 RTTERILBTSE Tl SR
BRCE Db OomE RS, EMTIBERE £ ol F)IRE cEEC A B, ok
TSR C U B K IR 2 2 U E 0 S 0 L 2R 0 GO kil v 03 4 < i
<o S RN EEIE L Qv Do D HICAEIC Lo TRl fiifa L,
BUR O EETE 5o MRFOR EOSHEAESETH 528, ShKIImE
DRMOFFMIIC L 5L 0T, LHROWHEDREGT 52 bR T, HHpynz%
LU Z R 5 DO Tikial o

ACHENC B 5 SR IR, F 23 fRR T, B BT 5 On%L s, FEE
b, BE, WSRO RE N Lo RIS 2 NEAC AR 7o U CIERE,
DR IIEROET 2D %o .

CL2s D 0 ) BUREORIMNFERCIIAE, 2HER OBBmmICEET 2 B Stk
BT Bo THITZOMROEFERFED > b, MBI I L3 D T H
Bo Z OUEUEIEFPIEBERGERC BT 505 2V BRI ERE, 00K
B o

P —A, FHRA (KURACEL, RS Ly, g3t 2nd

FOMIHEEFTHLEONRE B I ASA FEEMCHER AT 0L L
B)o MER (SEabh, FoA LB B~ TR0 FIUE (DR, $hE)

Fidi—— IR E 7 LR

RIS ——o v = v $:8k

TR — kB o HIRA

SARBO R S BER OB ASEID 5 B ORI T 523, TiFEORE
mENELEY, FIBEESD .

&R

ZOMK T, FEEY VA X4 b, EENGEE USSR, SRR
TOBBDY YA x4+, BERGLFY~ VEEALLERD, 8 rF - AMRkEEY
Z2LTRET Do ECH->T, REEWEETEL, FmBEaL, ENER



13

Ek\:? %o :
IR I C Fo R RS PESIE D b D, (RERIE AT TH 5735, FRChbE, B
AT H Do 5B, HiEhcZB{bnid Y, 2 EELAZT T 5o

B. w ¥ E

AL IR B ESER R O A, SUCHPE, DRSO KBEED b 1s b 2HH
I i EgE HEA IHER AR T o S ORI A Pt ZMAVRILEHETS
WIEREH TE S 2 2% RELHHEO 1 oThbo TROZFHEAR &3S X
BT TE Do BEOMET TS WL P LI CHEAR o &
Bed 5o Bres=RIUHID FIEC 546 L, HHHnDIERC 3G 5 W4 N8R o kil
PVBEA SR & 3 5D L AR T 0T, W RE A 2 S e KL O
HDDBEIR LT, £ DB I b0t B3 DYFEC N % i OHERNZ X % KK
FH%ZRET 5 O Th B0 £ L THRE O XIPHE, fICEBEBOHERS %75,
FHEIEERICS O Ch Do & LR #IE U CHIRE LIF 5 JFHcik, 2iieis
U TB LU KUIREIO Ficdh ot & & &0 3% LIS S o

* AKX

SHSIBEEF OB TS b, KOBEHABH, & OSFFEltRks 19
FEECh Ho MR TRIOFHIE 2 FEET, REL CHSRNC > CIRAH 5o
(1) THREESIE N _

KL, HEOEEN LR, HEXRERO OB Pdro IEILTk
e\ LSBT G 0, BEPEKI IS OB B oW bo EENKEREITE
RO EA TS D, il HREREE #5000 FRMC IBAREUL 7 ~ ~
FEOBBSAE EN Do BRI g T, “‘%Ni%ﬁ“ﬁﬁ bo ZDOIfaD
b ORE EREHHOANBRD, SOk B, HET BbC X oCEARE
B U B HEZREE, WRRCELIG b ONS <, B BT
ChHb 0, MIOKEELD U EEL TEEE LTEA LR S 0nib 555, R
RO TREICEGIES, FIRO b 0 b KBS O : F L < MIDHET 5 & 1%

1) SARERGEMS4E) - 2) WIEHR(MA254E)




14

Z BN Biftkisd DRREKAL G LBETH 52, £ RS PRE L CEkkE s
BT %o FFULL TIERBEOLDOLH Do & EMNEENR, —BE3Ekcs
bo ¥SHEDLI DL L Do FETCTRIEFHHIETH D2, S HESMIRE L
THREIEA & o> CHRIERIEA 29 5,

EFES—RHRA (S HERER SEROAM b H5) o WiEHIG. KRR

(i)
RIR S —— Pl Tio S8k
R —AAGRIRTE, i b L <20, MeH, FROxSRcE
T 5o MBAGERENRY 235 2 2 03h bo HEWRA, ZREFEEN LS

Wb B AEHIC Y B EUEE O TIChi &b, ABRIVHW BRI E L,
RAHERIR O BB IRFL T 2450 AESFHEFOMER 288 5 Bo ek, ©
OEE,  TiebbFRAR L R L OBIIARThL 523, T OBEEEEL -3
7 PIZEREORTE, AFEFRRAR 0TI ERAER 2B, LT
Wi e SIS, EEPDRY, Lk—E OHEThH Y, Lavd, BEET
IR EK IR ) B Ehbe L Liehih, FREECEHITECaEE
BIOYAFIILRET 5 b 0ThH Y, BEEEC OEERORICERE LR Ut
bDTHDHDT, ZHBNHH LB OHEHIO 20 FET 58, hb
AR 3 B NI e U C—RIDBRBEREIN LS 72 Y, ShC X0 THRRFO
RODHIREL 10 %o IR FRBRE OMWITIT, %ﬂﬁﬂﬁﬁ:#ofﬁﬁ L <EEE
KEAET oL, HRECE, HREOBEENSD, Wb BHEARE
FTThHENNEL D,

(2) HEE

AR FECEEPBRY, DU B MBI LR R 5 o
THWAEAER L 3BETHLOT, EFTHWAENE LI Delid Lz A%HT
(R EDir 3%, HAIVWL 2BHEEETH2T, Bl LEHEN G, HEL
IR D, Biffied OugREe LIBATH D2, FULT 5 & BB
LREtC ST %o JBRBBUIEEHESE, oiEete i, FoEiaing
Tro B CIRREICIRE I AR ) £ Do

FFFFEORC Lo THEST b, RIERIEOHSHE T ZhZED, i



15

W} HNEHICH LI Do
(3) LrIUMEREERE
Ft o R BRI TRROHLEL 2 7 b, oBERE L I TR T B b
%o ARIEKERELOERDOER Ch 2T, BRARO RS &lvo RN
IR % b PR EBIRE Ch o WA REIUIKBE, LURKE Th %o BEK
IR T, REARY &%, EBEZUER TS 50 HRE» AR, b AR
CH BB B BB b B KIS, AR DRIEFECE 5o RILEEX
AL, Bchy, FMEABERERITS S,
B ——RHR o WA
Tidi——pHRA, A, T RS DR Y, TR
RIS — WKk v =y
A E RGO EIEF TR I N B & DR OZEREA D KILTETINERY O JehR A
T KIUE OERRE T 1 Th Bo ¥ e S DMK T, JEPHCHEICES T,
TREOFHFNWL e b, RO THRENIEL 7Y, Thi & b kKHEE% L P,
AP RBHERIRC Fio Tk,  KIUE A 3L T 50 E D, K TROEARE
CHUCHET, —RYEEHERGAS 235 0, KIS ORI sk D 7 b 5
BLTW2EEbh5,
(4) EHLER
AR E LR L T 5 IR ORI BEHE - LITFE oA R,
AT, — B FAPIAR ORI e RIE TH Do £ CIER L ThiRLs, —#T
AN E S BRI EL, MRAAEIELE =T T 5o #30em T
L ONEH, ha ImA EORRLBOND, FERD EH®ARO, Floxy
BORGFOUBIC KPR TH 2 D Db G TN 2o Bk LTS, HAbH Do IR
PR ORI OBEIRE e\ LKIURPEII T %o SEILE ISR B Iav - L
BRERE, IR AR v DR Ha, B8R 50, Fc ik EE D
SIMET %o BEAMT\ LBV LEBLH OB & B Th 5o MEEERREL
S O THEIFORIKRO TG Wk 5 B0, (RIFEA I favo RIS
RO FAE, RO 0 TH %,
AR RS EEEE A B L, T OBRI RN Ch 2o RO RTIE T



I R R R R RS,

16

B LEECBYELONRABND, X DHEIEFTE, BMEARTHEIZXK
By TS & RRE RO D 27T o

A IR MEAECH T, Wb IR Fiicsi X i s,
AIFOEIREIZICE LR EED, R CERIIENIRC S e & /b
il ScUAE, ¥ o T ORI IEAEA E T, RO EE S5, AKIER
TR TR e 2L, 2 TR & 7o DT gl o

Z DX

JEROSHMFREATC b, TSI L, RIBFERRC £ o—#r8ibh s It
> TR BREEL R L, FRR O THREEAAR, AR, LEaE
FHEECHEED T X —HT %o

SEHINPGIIRHE 2 ~ & ~THBEIC S 305 AR Y U CIRBR T 50 T
B HEBCE IR K L o B SHRECE E B 5 \ ik SR L B o SR ) ©
BRSNS, ST R B R B HKRD R, IRk B R R 0N B F R
H, EEEAERUE, EASHORIEETh 50 LIEOR GEHF =)l Tk
AR OBYEH F R RF O B RECa 2 NG IZE T 500 b b Z OfEE
KO FERIRBREN O RLRIEE /R A0 S REYMEA 2 BT %o

TERIERLEIE (e, M-
Metasequoia japonica (Endo)
Acer cfr. subpictum Sap.

BRI R R AE I A4 T 2 B EIFE Lo SHHBR OBERIR & 115
RO R B U, BRI R R T b o ERROWSE, ERDT
FIDTHIRLE 72D, - BEXHbO TR A U TR M O EURENC A 3 235 IR A B
oo

SHNEMCE, FHNKIEOFic, BEOEERO S BENERT 50 &
HC XD THEOFFIE—E TR, /MNESEOHIUCELEN TS5 L

IR S O N FHBR L, BRI 2 CRE R RET 5 BFHER 0 L34 5
DT, MR D FHED BN MG T Do L LI BT, R RE R

REEL, il BEOBRIE LA HENEEC BT 5 BRI RO FIEKILRE



17

FEC Lo h, o TUKEAIEL, RO X 5 o/t e, F
R L ORS FHC A Thivic o , _

Z DX O KBEFIEE, FAIOBESE Th Ho IEIIERE T, ZICITH
HEE, XREHEEOWESL S FREBOEAL O EREYE T 5, BT
Wi EROMCH MEL, XEHEIICBUEERE AT 2 S D%\

RN £ O LR, ST oAy, Erac el 2% FIch
D ChR AR OBBIK & 7 b BERS A 2L, FRBROHECR L ECEY G, &
N E RO b 5o GREOHUL & v LRI T, AL D I
T LB EUR ) B IR 5 R A A HE~20~30° HIR L, £ O TR+ 56
BRSO T Bo (L Z DAL OB & HiCE AR & OBIRILAT L o
D BT el e ZAUC I BIROBER L, RTNPEIBIRC  Abhso &
T BRI R O IR KA AR, AR, SBCE hodiiisaese LT
BIET Do ThBDZ &0, HEMGET ORI K I HRCE S TILF T i
MER U750 5o MRIKIUE R OBRRRE DAL, FHMKCRCREGRL 7o d D &
FERETSH %o

C. T H®E

AT G, BREOEACH, 2, SRR, RIS ROPH
TR B, Ik ERROWEUE 2R E BEL CRITEE OB, KIUREEE % FEAE)
T B REE & 3 KILHER I Ch Do C DIICEDE, WARSEZD L Ph, it
O Lk A 2T LTSNS D, KIS RKE U CgRcibhics &
Do Bo KUELIL < #kEEEE 2T, KREETOCELL, EMTIRER
DEADLET bo

TREDOFHIIE L%, T ORESRIF 25 Proks R RBI S H 3, B
KA T S 2 TRET 2 CRitECa - & ZUa M & 0 & 2 <l 5
%o

AR & ok ASEAROBRC SO, HRE KA TS 5 DIekiL,
PN R RSO bR B2 E hote KT Z R T 5o SHEPEE=R
UBEO R IE < L, %4 OBGIARE & 3R R O OMIRC 0 THi



18

T B0 (HUZFHMIT T, RO BERbR FUA R > ORISR
BHBIEC 10D, ZIIERRL, BRSO TR RIERO S OEn )
Liho T L TIRERS EAR I RBNERIBRICERR L, £ OSRffET
&L ERIEEZHEO TV %0 TOBHEIUAL ShT5b O, RIS,
RUEEREEAE, BRAEESESORY, FREXBAOTRNMELC o963 5k
BHEOFFERE % = OVMICH > Bt b o, PR OIS, fkasK
B L HE ORI DA TRINE e o MLED Z &n, HFENERE O LR
ZaSoFETNRER O BIEEEERN T, @EFA—Ffchy, FomE
[EOEBERUSEREE X 50 £ LU THR, SUIEMXIEOESFHED &~ )l
HOEBNC R SHRICHT, WEENECEBALT 5 BRNEECRD b s FiEss
bbo Ik, —RCPE=ROHIO BN F5E4 5 30\ b BB AT Ofth
DIEKILPED bR DHIEL, TR LIBT3l s T, 2
CERDRIEROBACE, HENERO X5 cwbd s AEHiis - LERL bk
PO DN DT LTI 5,
HPNREROCERR & R 22 A EKIUAEE ARG b A%, X b a3
HEE AR ARG LTHET2 2 L3ERTH Y, AL E Ofinc 2
b B B RIEEOERE N THS 5o

BTl NRE of At TREl T 5,

(1) HBeEsRER

A A RE A R OB ARSE D DR D, BHRUEEOM i, BRE
i ad, MRS, WHEE DEHD. SRR IR, ErE
BRUIBEL TS Tl o AR GBI RE L Ch iR 2 5%, BV 284552
HE DD T E Do BERANOBERAREE b DRESIECE L, Bl
HEROBIOE L, ARG ThS 2 L, BEIROB LS Z LI O TER
RIS 53,  SRHEESE CREEBRMEa % 52 CREL 7o b O CIRRBIA N 8 » 7«
Do FAGTHERC X oTEH RN, ST oHRA{L, ke w5
DHEREBNS. ZHIC XD TR In% 2 BHEILE L RIRIC R LR o
AN EZRN BT, AR T 5 EE cRESh D, T O
GRIEEROHECRERS, ZUEREC Lo TR S v b o T, TFRICH



19

TR, B &b CRECHBCEE 2N T, FRBER ESOBERCEIET 50
(2) Z=HRILSE

Vet L LComRe R o RIE 23 L T5 5 THO T, Tihaixkkiasin
B, B ST o TR & R Lt PRI < FEEE LR B
L IHTCHEERDINDo EAITIREE MG o EAOEIE & B 5 IA T
HER R R R T B o

BRI S Ik B L, BfRoFEAOSERS TS 525, FLIE
BLicboudfdktarish, EHOBE- D OIRKKO TS50 INEEAIRNEO $ ©
TIHBEBRAOZ L b b 5o MBEH, HEDOL DD b %o FiT CERAERIRALA G
Thb, FLPEAOYWRANL, HOEYSORKBAIE,IEL <, FoUieks, Fiik
Fiy S ZRALEDERHFRD b bo FUE L TREIEED & 00 EEINT
b HH, ZAERC VHBZRARO b 0b b Y, —HcdmizEmb b s A
SIS L L, BRA E TR IR TR b DHEHS, N2 £ A 1 L OflfkiE
ADIBTERAG 2T D D23 %\ o K BRI LSRR D 5 BIFUE O HEE sk
fod D OFEHIE RIC2EF Do

BRI EHA882. 99t D iRe RIRBIRZL AL 1FHL, AR+

i 423 b5

P HER LS — 5 A615 . 56, /NRANEILIR R DR

BHER A —ARSRMIR T 326 FY

PSR —RIRBIP B <423 PE 5

TP —ARIRBIR s <685 JLpy

FREEE— TN LHA6T2. 8RO R, A28 L RIRAG26. TR O WRo Wi

A HREEA615 .5/ o I LHA882.90 ASRBIRIH <747 HiJ5

= DAL DIREHEATI0FR AT R DL A T o FURORIEOMEE L (3T
B LBEERTH D, —IRERTH, SR % - Bk T 5o B8R
WAL B X > CoRAER, B2 R L G kbR LB ECZ b L
o
(3) AR

SRR L T 58S THOC RURRE BRELIEC, ¥ oRRETCHK



20

o MHRHAT S L RO BB S Db o HEILENEEE 30 cm LI F oMz gl
DRODOEREIETC S E TN D 0T, FEEHRCEEL, ECiEBILNMT
T 5 BB CEHEET SO TR OBIAC LT 5o FROZHRILEOH
ik, EMENERCEL B LA B L O THE LD 5,

BARE  GHARIUEE T 505 IR EN R B A824 .4 LTIl
BEIETH S,

ABOBAET BINE, WHhZ LTS, MR EELED, HFNPRCE 0
B3 5B o ' '
(4) REELSER

AREHTNRED 5 HKREC X > THBS T b 583 T S 5o BT C 5
o TR IR L, B CREFFCTHEI N TR S
BATTHELEELLVLE 0, TEALLWHONSLY, ¥k > TERC
SIHENS D, FCAE OB 2HEERCRIE b5 Th bbb M3, RIE
BRI L D Efia s 2 2t k2T, — LTIk TR {o (bR F 2 HE
INTTE o Wb BEIIE L AR OFEUERELO HECHRTEL S HES &
%o UL ARIHERUEC AT 3o 5 BARHGIC st EEX vt b o O, iliEEfEF X )
ERLOMHCHELT B TS Do

PPN B RN PERC G 5 A, B HEROBEENDR D, MEBEH
DEIEEAERRCGT e EEOCRET, R HIRE R S %0 % < IEHIKLT
B 503, ERCEAE D S ORIk, RABYEH L 0D, HAIRHET, &
B2 RS 0, FREEBRTOMICHET DS 0nb o BERIERIET, BIE
B, BELOcmBI T b 035K, Bigld, R, Ztd, #edtks, TERE
A WHIE HiRESHE « 0Ba»bERD, ChuE TR L cfbois L EO T,
ESEEOREYHED, ok KBEIN T 5, AEX, THROAEREFELGLL
WATERLT  ZRe UCdbeligiL, THCEEE,SS .  EALIBIE TS
, Z OBFIEIE CiREE L, SRR R T,

RGBS g, HaoHE Bbi, RERkEHMRR CHBR O MR HA X
REOEEAPetro 2MIRCHHEL, DA TRS & FRIOHE £ (1—0Eis s,
— DRSS D L2Y, FREHEDIEDICE DT IR,



)

21

FIHOLBEC 36T % b Ok, WERUEAROER TS 5o WG HilkeEs
ZUBREOS OT, TROEMER, * 70k S hp gL s i kkGsca i
LEEPWHT S0 FAERERMIT, ORI 2 THORGS AR R
ST 5 EU L BB o (LB TLOIRITC 3SR SR YR EOK I LIRS

BB S o BT B & OUBEEFHEAR D & B i KB HENT 5 5355,

FTiebhbis LA B A RTOTH2T, £ORRCRT, HF/IIR
G S B SRR O B BRI AA L0 Th Bo fE2TE Cei it
% A O IR A O S FF O X H FIIHCE S L 2 b

RERFITHPUE CRZEFGRIES BN TSR & 700, T ORI BRS
TeRRER L B A, P e, FERRUEIRCE 2o USROS
HRA% <, TREAR & OXMEBEERE LT v -
(5) FHAh , -

BAEIEPERE O 7 RIUBBMCA T, RPEFUEHE 2B L C, /MBER % 2 THERK
%o T DIEEMELCIIH# G BURFEE R, BEE L CHbhicd 0TS
bo BMEIBELOWAIEE D, VYA XA FVEDL D, RO § O £ Th o
T SR EBEBECEE L%,

RT3 BA (B EEHMEL T 5)o Akl (BEERCE> T\ 5)

A TR ORAT (2 < TEAL) 2 HRY, Eo

HEHE BB TR PR S A DD TR BRIL T,
JES10EmORRCEET 20 ARG CHIRNE, S Ch b AROLE, FBh
HER A AT Bo . s

LLE 2 AR OFHCEH T RO & 0 2 GRS 7ev2s,  RIR A THl o EcE
DRRES NI DR Z DZFET TR D, 2 OflEDd OIS FHACRT 5
rEZBNSG.

20 FRMETUAN M
X P BT =R OB A T T AL BUE S IAPAE LR\ o AEDNRRE, . A 2EBUR
WESOTESEA G LS UEHEBEL, BVEEY PR B B acmL,
LB b DR B AL, T RIPHE R O KIUA RS sl T S e



22

Z, BULE RO L3 L E oo AR, RERTELNAEY T, %
B L WFINRFOLIRIIELE Ch %o FHEBEGDS < & b —HERAIERIR
A TR C i RE RIS B BRIk U<Ebh b BERMPIATECE &
Shich Dk, SHEHEHE L 2 AL IERABE Th Do Mo CHEXIEORE
PEEARHELPRE, b5 IXHFNRE SRR TobbRIRPRE=I0
KIS KFRTY LBoBE A e g3t WP RER EMOWE R LR
B BB TERATE R % Ik 555, WIS, HREDEEShE 0T,
O TEMEAERIR T L { & Sl s BEARH L3 BRI diliod o 3k
o TIREEA A <, FEOCEABBILSS L b RERLRTE aE e —FIh
b OEEMEE ABFRE B RO OB L THE L T %0 ZL T, HE
JERIRbE S DIEHRCFE b D AREITRHEE & MR T #BFnig (Concordant)
DGRE b 20 ZNHDZ LITH D OREIZI L EIHGEROR, oI LAz
DHEBAIIC AR > CHRAST O ITBEROAE W & L 2R L, HoTVbd 25
WHZEOEE B L 5o BEOL XL HHBTML, HBERME, HAb, Hekhc X
5 SRR E IS DBUK S B A G, P/ ML D SRR % IR T 5 o

BNOBEESES
FEWRESFRAZRIRT TR ~ 2REBEOHFDCEbN Do AT —RIID 2
ebd, BEEZT CPEE Thbo —KINTIL, BROPIER LM oA EEIG
AFEETH Y, DEBL ROk e 7o s & r b Btk 7, FEUGTE
RPIRREYE B0 AR RO TR, B2 RAKOHIE OISR OBIR e &
PUEREREEISES L /0 ho ARGBEECES, FEEDY V4 284 Pl
SEHET 2o FAfkERl, MERAILEEL DML 2T 55, BROFH T
REREMEIE L CHEL, HEBCREL, SO TES & o AL CHEY
S, FIBF A i/MEIRE BIET %o
VRSt

IR, - SRR, TERE RO

EERD—HRERA (kb Fite KHEN) . A (HRIRIEE) . ME. ¥a (b

) o FREER (lio ¥EA L EHIRNEES) o 74 2 ) B (Diho HTE & S CResiish)



23

EEVE—ER G ERGA, TBEEME, SRR AT T\ %o HEEMDO S b
AR GIEERAL, ARy 2 AT{ET 5%, SR ke, ki
BL T\ Do ETBIALEA S\

Ve ivsy

SERREL HEIR

BRI (R SR o FHEA (KWED). MER, AUA BHERE, bib)

Td—TdE (R 7 v EA (HRHR, (98, HER AL T 5)
R AR, T TR ) By B

IR —WEK G o0 2 vo Mgk

BRI —RIBEAL, $ERG1E, WEEME, REENAL, BRAESE 2~ FDE Ly
¥ oD SR 7o LGRS

TERPHEI S

BRI ORISR A CRE = O Hic 3 %o AT BEEER e L Ab R

%

BRI OB

AERCBUFERSRE S WRHRE BT 5B HliE GO TEHALEL DT,
HIFE DS B A TEHL L T ) OpKE o LiiEES N Do APTIRHMOR T
HENEFOBIRIEEZE L OnREIhD E1R),

- HRCE T DA s & LT, Eioh
——— O -7y Y L ROBRE S, B
ﬁ,’éﬁ%ﬂﬁ?jﬁx I’\ﬁﬁ(—x}(::: BaEED L ZATEE T %o AROFLE
i I H BB CRIEII R E R, PR
HERANALENRE TS, FibmD
ERAZ S, eRIERPREE Th % o7
PIDOFERCE & Bed % 53 Tk, Mk 7K,

w1 M
TR A R e DR o ST ”
s = s O etk O AR Bl PEIIOBTENC
Q AR X o THB N B SRk B E R SR

P a8 LE D R 2 320 TR

{tyiﬁf#&éki&fbbfk"a B BT DL ON Bho {HLI OB T



24

b, WECAHIEL O AR, FO—CIBERRO b O, ¥ 18 1 emkO FEIE
LR LHNENR B NG BEROILHMTE, B, Eafeiy, che
BT MBCEREMES h, WEO RS BASEC b AR RL L #HER
b, ¥R, Bb, SEREMEASG, MK CHYEShb,o

KERFIR EFED I b3

KERBNEFRC X, FERILHD $ © & (303 FE O BERFAPA A SRS »/INEIR
I UTHEE L, BFZES L B BTORC L <BEL W50 I OEA
I < BERSELAERA SR D, S 7ob b BRI B, 02 7, SUF TR
RO, #iEE L2, FEUMilioBRERELERCHliEL, £eK
wUED, AR fRHBA L L CHIRAEO TV Be Ficdh b b O TIRETHRE
EMROBFEREANA 2 22T, chpie hBEWE RN, S8 E> Tk
AED T B,

sds & ORBE—RHIM L  BoKER % AERGa X0 2 OB b OEfE, FIC
FEEMUEC X > Tl s L, MRETEHEEI R Tv %,

RERREE IR AP RSP S DEIR M D D o HEEIX RIS (it b i@
EBRPBECEB SN S L 5 R L ThH 50, HEORIEERIENE TS D,
AR TC, AORMER, AIR Uk EERMOHER T SR
Fob DOTHDT, WL S BEMEH%E T SROMLSEE AT S h 5o

BE—RHRA OPPERA) o Ad FPIE (RO CR BB LI h O2%)

HSE—SERE, BRI T, oA T v Y RA, BT 0

Th

HRD— =2 v BEakEE

SRR MR, BRI, MR

RIRBIR B L BB EBER O FRY S o BAGEKALXZEL, lomMEE
ARRCEOND X 5 RBUKERIEE L e, ¥ ehlkoffErEye. HEIROPE
PR SREHIBL O I STF R 2 FE 20 BB HL 2 % BB I3 Tl B o R\kE
IREFERA S D, FEEA R0, ASRIIE & & TR 1o Bo

Yekts, BOK, SIRE, —ICRIERR A BEURCSECEH T %o

O



25

BER T (BRORONIECH 5 © 2 55\ )o FHER (KWET)o MR (¥
U< RIREHE WERMEL T 5)

T 7 VR b 1% SR LIS, — TR o
"

IR — oL 3 o Rk

“RBA R, HRTo WETo Mo BT

G R — I T AR DT & b U

RITHUMBE DR ERIEE 5
BEREE, DULHIRE BT 5. SREOOMIEE L SRcHY, ioch el
U CTALEER S S & 7o 0 DO BER A S
TR (YRR 1ids, Afadkl (Ficblns Ly, fkieri D
CRBELTH5) e —HCTi¥n RHEALEERTIE 4 254 R
(PE€ N iy
IR — KA o =2 v, Whskeh
 RES— T T W WETo MR

V. 8 W &K

Lo 7w RE

ARG O i e b, 8 30~100ma e, AMEHICIET %0
SIS b DB 2 (HE KRy JEE X 3 ~10mThBo KBGO, BERLUH
ot bEbo HEEHEARHK TS %035, (K D REHFRIE O B RHERTE & Figko
b rFEx, BHtheT 5,

20 0% R

ARG O A T, BRI R, IO £100m2: 5,
et B TeAELE > CHBEREICET 2 BIRMBR B A1 E > TOT T %o FITTITR




26

Witz R 3 A PE=Ra SO DR YD, R OISHE R E Y ST 15EILHY
DRINCEET DI EE L HEE S,  ABYEE o OWTEHEERTTEC 22 U e BRI
HERIITH S 5o BIBEBIORNI ERCIIRIHTH 555 Thiedpe LTERS
iz e B 2 AR P SR KPR R JeA E 5 59 & R R CBAY,
KU TR 50T, b EHTHS 5o [HUBRBOBERE, —HTI3H
ELFTbhoobh %,

3. g Lok KRB

A EELEKUB RO KK bR S, FE R © e i 2978
L, ZhibEBRIROBRLIREC 3 T+ %0 MBRIECIEREEXILE B
b, AFXZCBERLDIDTHA 5o

4. a6 I R

B AN KIS E O I B EE D SEECIRIC I > T 5o IUHOE &
BA0m DA b RTGNFHNC FI-> TREETAR 7o B ERTBR L, BRI S %
mOEX{RE, PESROBEEFOMY, WROBENENOEY, FHINRKLD
WS R & E oo BT A TRENADR S AR IR U CAEO L >
eI S R R BRI & U<, e o hus BRI X o CKEE,
RSN T EREEE & U CHER S hicd O Th Bo HERUIEFHNCIAE Dlc e B bR
Bh%, vy P D EUFEMEDC IR S BIRHE OB ML T Do B 2
Ul e Tk LT %238, JEF O MRS OBE 545 L e\ T eI,
HE OB Lo TR I 5o b %o

5 gk SR I K L NE O 4

FHNKIBE S, KL T D BT MU ZE L Sfie 29, Lard
BB o THRS WK BE 2 B3 5 0T,  KIUMEHIEI S LT
bbo —HICHN T FHDPRICH T2 TUE, *DHENMNCEEAZ Ol L
TOBPINEAS, L LD AR R 2 S 2 HIEERD bhis o T
I, ZOMBEIKIUOIEERPCECRLDOTHLDT, Sr17 7% KUK E



27

U = [Vhedl & Se3%3 3B ACiE, C OWEEET L AHIRIER (cauldron subsidence)
CIRT Bo KIMREEIER 1o Ty 5755 COBMS HIFREEA BAT, Bb < E12
FEHOBC R ShicDTH S 5o v

BUE AV L KL O PRI TR EFE 720 3 063 B0 AR T % DU iig, K

RSO 2 b O LRI C S B0 AT ERBHCZ L, B ROMME
M L RUES IR T 50T,  KIKOREEERFETE 5o HAARAI,
PR BRERZEE Ch b, BUKEEAZ T T,

BEfE—RHRA (1.5~2mm) o FiEmEA (0.1~0.2mmafFEER) o FARIA (REERD
RLRFTH DDBUT D o A P A VR HT3)o SEHIN (FX0.5m
LITORMR) o A (F1mmD KT % 1348k)

BB TEOMTFIR A Ee RGIT, A, I, ek

6. 5 A0 ML H W

FAAILDWTTZRER LT FrivkIUmgss s b, st sFERIEoxR
FHERTCH N TOMET2b DD X 5 Thbo WEEIE L, S0 KILIEE%
5o KUHREFHNAIL L D ST I T T, FIEEZRA L1k Tl K
RGN IB KR B 2 A% « MIARBEARUE T %o

Hef R B, AIA (¥4 vi#kEET D)o AT

R Th o FRA, WA, ANALOHMTF»SES

R 53 B RBE S —Tskdiho B BEERL BN

% ok e

BN A 784.4 LUAAHER U, JLBRIGIC BT 5, ¥ < BITAE
PRI S B o R T OSESE D b5 RIBKILIC, BNMCaB LTt
R RERIEOEALE TH O T, BAYE - A ANARIIEC R T 50

iR o FA o SERRHIE o WTARE (Ba ZHA K<) o Tl

Fl—T8T BHEE, FIUE, WRMIRS SR ) TR LS

RIBE T SRR — PR HT o Wil RIS



8 I H B

SRRINBRERIC (LR D THERR L e, iM% 0 RTNEZIX LD, £OflD
TP O TR HERT U 1ok, 1, B3 5o MIPHIFRMCIIIPIED S S0

VL 2l 7T o Ik

ZUPERAIRCE, BAREE =0, I, A3 LA Tlel b D23
b, Thbe—fFL iRlT %,

FRRULMBE O BERILE a

A 229 A MR T, FRBERORER 2 E L 1EYRS 5o HRFOERIE &
BELBREET 50 LVEREET 50 BARCCRERER LT T %o
BES— PR, IR

T—iT, BHEA X D R D MR

ISEAE kIR L

BEEILt A OEEEARILE

BEBILIES OERRAREMEDC L, WA OEIAER O s B Sk S %o
FAVEELLCHT 3 U ESRE A # S,  IRREEZZEL, A Y EREEYZT Tl
Vo

BEdh—P PR o WIWEE o WAL (F)

¥R, W B b CrcikiBTin DK Do BHERME

IR RO Z R S — Wk Ao ko #RIBTT

t b EME0RERILE

XUERGHTE, DI 2 2 dbd5 o 4294 HH I SRR 2 5 Bk S Do
FvEe, SOROMERANTOAIZIE ChbHo SN L, #BAba =T
Who



Bedb—ER A, Fidee AN, MR
A%, MR, TAhVRA fRen TREW) 55D EEE
RIS O =R S — ke o Ao FIER e RESKER

VIL. g 3 7
L @

TRRCH, BRI, RSSO DR S HIES ST 50T, B -
HARD bR & AR, = OB A DUk, S8R x PREED GRS IRIE T % o
BUEE CRBBCBRIT IR L 23h 5 0RFEAT, KL, RMEHOHKTEHD, ¥
7RI Tl do B 23 L CRESILD S Do & Ol Fil S N BB S S\ o

SIBIERD AN, dped WDV, ok, PUEEEE, 28~ v o7 v ko 3 g oiil G
BB L, SAUCHERGES, BEHL, Wi~ v SR AR, BIREE & L%
T $BH, R, Ao TehH T, S B v VMEEL, M
BREOKRITOHERIEZNCIBT Ho 4 % HINCEH S M ciiie d,  Eido
RS R S0 L b ATV D RIRROLYIIME, WIS, HYSE T « )
LWBUREE 250}, ARXo@kY, Wh MR cld 508325808 E T % 0T,
Z OFREEARD R EREE AR BLIEE, U LARTH HATI KINWESEZ FE>
LHEgE SR, oI E TS L Eithgich S 5o ML, FETcgiRE, B
i AERKOEAE, &5\ koD OOMRCITEE L i O 2L, Rk
BRRSHERE LT bo TGRS EAGHIPCIoTEL, charbes
FEO R ) OKIEEEATC X S FEELND THDC, SRR KILITED)
(R ey s U SEriem)) CEERR T 5 0T iRy EAEIE BUHE R 01T
MEEOHBLC AL TEY, SRR X FREEE O TRl v @i 50T, $lkssH
BOREEEA B L T A REBIR s B E U D Th S 5 o & SICHEATCGRNR & 3
B x DBIRI, @REEE EEETREZ LD 1D Thbo BIZIEKRAMN EYET, B
PEE AR O/ NEERSER I B, SRS Lo R b s e 25
D1IDEFXBo £ LTI OMEETIE, BREEEMEUEE, BARRC X 284
Hofe, FHEEME, HEEEOMEE SRS OMOKEE XML <= Tk b, W



30

IR OF\YEEC B> TR IR BRE L T 50103 Bo

MR RO KTEILORML, #FEOW A RO/NERKE oD+ 5%, =2
VAL D SRR % SRS U 7= Bl A S~ Ts o MR ARBES: L 2 R R L, +
N ho BEEGIRE BRI ECh > T, RAREmCED, v Basiz 7
WL DT, ROHRTECiBROBIRCD 5o T2 TMighLoEEFAZEEE o i
IR SROBRIIEANR L IeD> T Bo AR DOHIRE, ZFE~v ¥ vikhE &
L, BALEA 23, $EiRO Tl cli s s sisib 50 RIT OGRSy
8K, 78N, HENGREOBALIINS <, ZE~ v ¥ vIRE RIMCITIETET 5o SRIRE
SEOWEGFEAR TN RE O EF RIS RO O TFROMEEKETH D, K
LTERTh b TFHT, WEIEESFRAROHREEEEH W28 5 Tbh
b, FilcEncEEENRGE b @b b REROZMEC RS iz SR TH D 7ahs
B, WKL CEREC S0 E O, WHOMRC X > Thh s X5, A
2D ORMEDOEECHKE NI bHP LIRS RTIDTHS 5,

SR RTFHEL R TG RIIR T, #5335 & Liklisikeidy ot b L
HEARICHA L, ERROSIRG S, SREOBICED b e 5 BicEibh s Ol
R, AR B, BASOKRARE T 2 Bifet 2 EiFH» s
%o

SFRIR L LTI BOBb= v YK LD, ZIUIHRE TR 2%
WahcEiah s,

JERBIIR L LTk, FREFOWBEEBKEN D ER SN e~y FF4 FER
& %o

FRAFIFHCRTRRBLIAE L, ARACEHFET 580035 °T, EBECHE
WENDo BALDOFEHFESCFI 8 kmA FET BFRAN U ¥ & A NIl S, FRA
[ DY A Rk B A E T SRR ER TR 33 Bo. & DHETURASE IR S i<,
FASE D 53A5 & /MEF ThH 2T, BHEEMEEIN = & PRI L O, Y
DFEZRINHIC AT, BC X O CHE T LA L EX bh AT IR THEE
5D THET o ARG DU €, TSR @Ebh i
VA%, IR G SFE SRR BT i S WU R & FIREERENC 8 3 % YECE s
T Bo PEDTZ O HIDOBYE TICHRARMIT & R E B S BULIEAET 208



3t
0, FEREOHWRDRIEZ RIS 5 & & R EORBE I D, -
2. & R

AAEML (91 H R

i@, el :

RGBT IR L, W AR RS 5o BIEARATIOTE 28
kmOEEMA BEE~,  EIEERBkm CaIIEEEInCET %o SR OWIILG
2B IS TISkmOFE, [V 5 EHHIRIC X %o

BE, BR

ARG RIS EC TR S NFLTEEEE €, SR LRI i, £ 0%,
WilEgh & U CORREA L LIEF 4 47, SBRhoREcE Y, REVEER oW &
LAy el

NRFn254E O IGEREHIRI X 15, 300RE G RI4EE DML &7 T 2ERE N 305 R | 2
U, HEFn264pE a4 v A FIgR2, S00RE A ZEH LT\ %o

WRERE Mns32526 L) -F,  IRIE60cm Bl EA R E UTRTHBIEE v ek h v o v v o
- v, BRREBYE BRERC RS EHL T %,

ARSI G R D 9526 % 1530 % 7 BERRHF OLGEIEREART 9, 800mic Jroy, =:3%
YUliHELL T 130m ol 5 ADRIYEE A BRI L TV 5 o RHBELLFHi% 120m
DRI 2 L CRIAMIEL T Do SINRBOPRETIER A3, 000m T b, B
Yo 5 EAYHIAR F44m e CIERE50m D SEIRC & T MR L Tl 5) /b F#5160m
DD E R A BRI L T %o BRAR IR O LEEITITR AL, 600m T i % 23 BIfEER
WAL T B, ' o -

SERGE BT O XY A 2 S EETEC SR, SIS ¥ TN X %o

SEHGEE. 1 B LG 100 2 AR U 15 % TERGRGEIER 2 IEF264F 4 HICiEliA If @ 7o
By (sl B 2 L ChskER143R (1 FAR23RD) 2 0, Z AT X o TMns3382:5
LoRA LTV B

BAN264EIC AT 5 (R B E28044 C, AEEEIHRI0FKWH TS %0
R ’
QLB SIE D SR DRk L TR RO & & 0 R T % IAT R, 2o



32

ThOME X T 2MEROAOEHINA  BARIIEY His 205 HIHEEHEK
& EFENA - BRI O HE, AR Zac Bk, 55 LA sk
DRERG %153 T B o ZEATRILA BT B 2R E i 2 Pl o St Hisk o7
BT RIS R DSBS A T Do BRI RIERCIRIET Do 2545
TR —BICTERRO TS 5 PRk skt L e b0 B EBRO b DT
IR T 2 ~ 3 mmOBA RO R OS2 TBD b 573, Fk, #RKEL Inoke
b OIXAIRCHERZTRD T,  SMERKEOEBCRER L 7 ) 4 mmEIFOZ% b o8&
bho FLTFCIMMRMIEEL T L, BFHOWA MBS, FROCHELLLEHS
M SRACERI N TR D, AINIEAEONRA, BA XY 750808 & R
Hux LT bo XFICHHEN0.5~ 1 mmADYRE# RO T 5o SRINIFHFRAIE,
AT 2N B BT ORI B E N, DI HRENFT L T
DIEED Bo WMBSROBRVIFRBNCE L L Sk L Te ko

WE L OSIRRER EEELCHEY, WRTX B AWETH o T BAAIL
CHRCIEE—FEIR (—HRGERINTOC. W) BB EEWIERE L, i bIRET BUE
B rEPaERTE 23 B o

b2 S

a) [RAFEARE

SRR ZEAT LR DT R TR S AT GEIR T 3 R oh TR L Q%o &
NELT T 2 TR, S3A T OBRS AT IREE & M % o BIERRC IR S 1 5 T RENRER RS
BAENOIERNC P —F B,  ARBUR & i % R EERS 5 4 [0 RENRE H
THh S FTT HHIIRIL O ARYIRE F e, ET 3 2 IR D7 5o TTER
ABLH O 500mic g % SERE OEEIRL, 2 (ROFTFMIRE AR, FCH—ER
PHIC ZECY, IR T BRIREE & 28X 3 5 M b % o BRTAA N L &SR O
F9500micz L AT L CHE D, Ui A gk 2 (6 Bl o/ D EHTIRZ B2 T B o
SRR & B & OB RO EE L A DM Y, F RO IR
NTC5Hh 5o LEECEEEAGILAFEE L Ao RER A BN Do &
DR EEAR, AR ~ iy 5 JbPE —FE R O A —PE AP M O S FBT R T
%o MIRFEOBTELMIL b ERIE A EWETIEIARE In LTI R~ S i 23,
—EiRt e L TiEN70~80° CEMRICFEA KT LT Do



33

HuiROFER, FiRh IRBZGIE 2ROEY Th %o

3 2 S
gk R — ] L ()|l
P " ) | g o
% N Fi | F1i S
: MEGHRa A o B &
| & B I [0~75W  N75 500 2500.3~3. 0;_;§§@fininn;gnan33
B R B R 75W S85 320/ 1201.0~2.0| FEMn292 =
R A 70W| N85 50 70F 0~2.5 i k
wF s o 75W  N80| 120 700.8~3.0 S
B R 85W| N80 220 2000.3~1.0| H/HMn25%:%
1 o/ EMn302 £
ﬁ AR 70E|  S85 320 160.0.3 1.2 s g
| 7 7 75E S80| 350 120@ .5~2.0| H/EMn352 +
¥ SEIR iR 70E N80 60 0.4 EMn252 +
% AMERELTIR 80E N80| 100 100‘0 5~1.5| §WEMn252 +
&z » 80E| N80 250 1000.5~2.5 I
ﬁ ] H IR 80E| N85 190| 900.3~1.0| /B Mn302
b 80E N85 210 800.3~0.6 MOk

FUNRE ST < OEMERFCIRIi e U CIMENS B & D 70 DA%, ANERECURAEReR
%?iﬁkt?%&ﬁ%@ﬁﬂﬁ%kﬁofb%o%@ﬁﬁﬁ@u%%ﬁriof%
TOEL S Bo TTRENREECIELFRBIC, FRCAGECHEIENS <, UED CULps(E
ST HIMT Bo DALY~ S  HOFIUAED T 543, APED
SR HEpI U TR S & ki BREAEIRENY, TEARERC Bk LS A RS L
%<, WEHMAIRCEET 5o SIURERET OGRS L7 R & BUR AT T o
i E 5, 0 1EMIAREEEERE L TESROMILEY 212> T % 25
F DAEOGNRE AN SR XS 30~40cm OHBAMRL RS B b b ) LF
RO IR OB LI 2 ST ED B %o

BRSO LB SRR L A REL <, 5 FFbh e BRI R &
SRS IR L R L, MRADOHMA(L: 2bhbo L Ot /el
DRI T Do SEIRCHEE Ui B SEm MRk SIIEE kiR 3
LT\ Do FHEOWH L EEKE O B IR SR, EERRE AL 7 LT



34 ¥

%o

b) @KH

BT KBS & 75 0 T, HRE, WIEHREDMN, Htain: L
THBONNCHTHIERL, ek, PUSSHSE, 7ok, MEEREKL O DRI SR
CHRBGE R G AT\ Do EMBENCIE 1 cm i § BoTan ki a it o, Bk
IREATED S D 5 Y, FEIRDFIBE KEEEMGME L VR Y, BIEBEREL
TR 25 23R A 7 U CREVE 2 815 &b 5 %o

S ORISR L O RS 5B T b B AR B OTIRISE b & % o FGEH]
PRSI L IO (X 2 mmhEE) AR LIS OThHDHLEEE
WS, FHIBH, BAbBE s, MR S b MPRMEE A 0 < b 2 ORf
PEAMRC R E 1o Do FARHEETEML L 7o R © FRla MR B8 S 28 (ks
BREUcd o &, MR RS EHZES IR A R BR L b DL b Bo ZOHD
&HDH LR E 7o o SRIMCIIZENENS, JHA, AZEnEMERi e BEL T
55 T DR OWISGIESR 2 S35 &0 %o

o) WH

BRI B U IR Sl 3R A SN SR A%, ST 1 REHSS0 LG Lo b Do IS,
SR BIRINC 10253, - $% 2 28BS 3 B SSRGS CEBI BT B
Bo BEHIETEMIEE G LS ST B2 — R0 3% Th Bo- EHRS DK
3RO TH Do

s 3 ®
g A mg.(:&, BUBHRIE T
AEEBFCOSEMREIE - | 44.41 . 2.44) HFREABIIRE =L
R 42.381-93.2) <o - EEMUEL

rﬁﬁ%@%ﬁ%@;@%@ﬁfgﬁ | 38.0316.24 i - EEHE
BEEERIL TR 081 28,38 14,00 # - BTHE

BAEEHEAL L LR IRE |45 1278 7 Hou

‘ g{%mﬁ%ﬁfﬁﬁﬂ“%k@m 21.38 20.27).. # x5




35

ASTHRIL (1 BISEAFE)

W, R __

AN AT RIS D, HEHEAR TL2 D~ BROJERE 4§ 5 kmic 2
5Qﬁmgmmﬁmmﬁyywu&wmm%01,?ﬁmoﬁﬁtﬁ%ﬁ&of;%
Tl OO+ 7 v 710X Bo EREUOM ST IFERBHLSH Y, D
= PIEE#ET %0

mE, TR

AGRIEIRZSFIC RIS Tk, REOHE CRARBMEMIEFRL, L LTa
PR & UTRRIT S ico £ DB OISRA I AIBFN254E 7 A RITHLERER ik
@ X b WAL & UCHB S ARG, B, 8 Mk A b EE LR ES
TV bo

FFRN26 RO (LR Tt kR4, 000REC [AI4E % © D4 FT EERIERI50, 000REL
L, FRI26 AR LR 1, SOORIA T Uico —5, WERIZ64E 6 FHan bk
B, BNILOHERNEA bARMI L, A6 » ARICH26,800g, f437,620kg, HipN42, 280
kekEH Lo

AR OLLERRIERFS, 000ma i, IFEALLAIHECRIERYL, 000mT, =S:ZEghikC
5 5T, 77RO FE ARG ABIRS TR, TokiZ LT T %0 B LR
FRGPROBURGGERREL] B >u - TEREE IR L Cls b,  HFRIHURC S B I8
% b OHT LT o SRIIFRE T & b BN Frb B 0 SRR o
RGP DO\ TS LR X > T b,

TEskDBAM & L CTHERSEHE (1 2EAM13~18RE) 735 0, T OHI0FEEMRCE
2T, ZHIC X 9Mn 2825 EOKiE H LT %o
| RS AN B RREISE TR Do Tak,  AGRUICHR. TR RO
PR D R Be ' ' '

b S

SR BESRIE, WHIE, G RrRLE, SRR LIET
OBHPIE - GRS X VRY . 05 bEESRERL L ST 5o

D KHEM= (3i44)



36

TSI & U C a0 oML TS B IR FO R B O BRI KO D |
ERCrBHR Y GG T 5 BOHEY B b AL OEE, BFSDTHULTER
JEEEOV W % FIfeHE (FEi) wsdboe Bbhhbe £o BEE—EC 7Y
BETH D0, Ky vh Y <9I ESHNCHY TR & I8 4 TEES 4 FOF R IT0 5 FRt o0
ERHEEDRRD b Do MWMBIEIHENCE Y ¥ V) R YJIFO R » 7| OYSENC F5E
L, WX D75 AFRRERRIESRE L2 HE Xy v 2 ) < )I|O L E®
H L, LTSt ARSI $ Bibh T bo AMBARRRE, WBSERE T, SE TR T
WEENR DS <, PHRENZICKRE, Haghe U CdFmmaiIa Lo RO
BDRLNSMBERAERRD bhiclo HRAR ¥ — ¥ 2 Ak L, HEgmhn ke
LT % 2 03B\ AR~ v FIIESHNC IR < 5153 5 S Rimc SR AR
FOBHAEPAL 2 AR SAE L, £ ORI RRETEE=H0E 2 HEEK 3 5 KR
HOHERTE W 2 FIFIIC IR T % 3 D L Bt ho AMRMRERK B TR HER % K <
b HHBKRBHIAYE, RAEROGEESHOMESEHT 5o § NCR Tz
IEBEREEE LR L, MR LORHRARD £, FU5EA, HRMERXOEEAIA
s ICKE, HARHO Tt Glse AEMMIORIHE MIRERE St
LT %o EEIEESNE CEELOHERONTEMET 5o AT RIRE
BN R LHRO G ST B0 —ROCEAKGEELIORE Th %05, FRc
&0 YA, BURFEE B BEE Y BT 5o NEL TERIIEILERE 520
T 505 FRCHTEHIER O AT T ORREEN—ICHE Lo BHRELZ S Tl
&, A XY F o 2REE R AT RSN & UCRE LARRAEA ORE BT
LD Thbo BHIGRIE X = 9% RHEERGE b FA~TIR h DL D % Lo CTHiE
SHE LI L AT A BIRIRCIEIET 5o AR REEE AIARAZRIIE &
DOFIREFENC HBR o AMRTSRIE K EBESORE T, S TR TSRt aE
Misrn T aidic i UORHRE, HRMER, AR R ST 5. aANAE
AR GHEROJPTR AL LA RER L, SR AHRERER 2 U CRiiedii =i
HRT b o SHBIBIREOBEBRE T, CHESTCHRTIERA* ) 7 v 78R

RS 2R AR g & U CRERA, AUUTERA,  BUARHEE, EEAPUA,

HIAET Do



S
a) BRIFIRRE (3 2 XZH)

37

SR AT A SR FRE L O BRI A o ZUk A e 3 s @ik <, Hifes
TSR Y 2H BN T B A%, £ OHE8E7n & DTG 17 IR 7Ti8IE w6k

\K:Fﬁﬁ

E/Jm

W2 W ok I §E W §E R 4 A

R, FERIGE, IR 0=
SR TH Do hbEL
ik DsER 1x—f%e N50°
WJGEES50°Wi E b ,70°
LI Eo@fEptz o34 o
MREF T Do AR
DERE T DARF SR
5T U R R o7
ZE~ v v GIRDO B EL
IET, @+&HL, A
PRI X HT % RO,

&, ERSRERMIAIRD o #R
IRk & U C ARk
OHARER L D&Y, FEW
CEL OWRE G L
RS T 5 o3, R
FEDBMNB I D D,

Z AT LS B O 2 ~
v I EREES D, B
EEE~ v VRS
fc G L ic b D% &

W% Th D, IR R bAci BB L 705 = & 3%
'ﬁm&ﬁ%a@ﬁﬁu—&K%MT,ﬁ%&ﬁ&@%mﬁﬁfﬁbﬁiﬁ%%ﬁﬁ
= & 13%  BERVCII IR 2 S35 U CRTCERIED b L B o

HERBEGNROFER], PMELHIES 4RO T

%o



% 4 %
; | HEREWERE o o - o
SEIIRA — R — R AT AHCR IRME (m) [ 1t f %
i i (m)| _(m)| i

N60,~ | 75~ 0.7~3 ERAEOmMEL L " E30mbL G
TrRENR 800 | 154 30 ST

70°W | 80°SW (K19)
0.3~1 7 AR IR, Bk

N60°~ (e}
TIRR “qqowy | 70°SW | 250 | 156 (5ihg5) 20 BATTCu.Pb. Zogik Hiili
Ome 0
FHUR No0ory | oqyy | 560 | 120 |0.5~L15 25 |7 ik

: N65°~ " v TRERE T B &
WNIR “70ovy | 75°SW | 2 P03~ 2 oy :

AHPROK IR LIRS 510, GPRERATOZLER & L Ti% N50°~80°WR L ON
50°E;R (E~WISEL 752 &b b D) D27RHEA L 0, RiEEFTHIRGERNIEE
MFEULEL, REHREAIACEIR (P ERRREIR) 473y, B LT
JRH RGP CH B DK LT, HEEFET S O TUHSEMER E <, KR
AT HOIGHEAE L L, RiEOOEIR WA EFEER) 27T X, RiET
IR A BT 2 L 23 HoZ~ v H R KL T AR L TEBCR TR
AL R 4R 5 AR 2K 2 LT~ v 7 v —IRC Mo S A BT BICRiEX
BRI 225 Ch D, BEX TR RIZSERCIN T 50 & b h
%o

BROEHET, BRCHEOI CHli~ RS, RO RO 5 B RILE O/
A3 T B HEHGRIREE 2 S b s A Tux, —HRC B IR o 3, EPRIERC IS
BEBIR B 5 & B B DEEHMLYER K O BERIRAL BRI C 32 THEEEHMU BRI R A
EERD HIIE o .

b) $KF :

ST I RIS RR RO~ v # v gh I Y 1sh, AR, AL, i
L@ & LT\ b D & PUEERGG, J5850k, SEekeh, WRE b b, DR O
ORISR R AR 5 o & D OFEEO S IR RESIC BT 2 8o b, Ho3:
PSRRI A5 BREFA M Ly R\ CH D OTHERE 18 5 IR~ > 7 v 8> B
HaEbiviz FvvH ywﬁﬁgﬁﬁﬁfﬁﬁé 0.1~0.5cmoiffifh & ied b oL, W
BEBAEOY 0L 2% D, STHCR TN W5 DAHCh bo MTTH



39

D~ v 7 VIEDFEIIIHEED b D Th>CTHRARAIUED & OICb L THHS
RS o Ky BB TEHBOEIEREOL k), —HEETCHREET 5505
%o

AGEI OFRFNCEBAHRE & U R, WOREEE, SRR, —PiiRRE
EremT bbb bo MLTmPREHEHRTOHNREE~ v 7 v o, WO EEZE~ v
VRO TBED TS 5 b OB, OB 2 %o
S T ORRRES Bk U e BEE SRS /it bekn e 18 5 IRAEO fapga bk L
CTERE AR BN R R A BRE L e d D Th Bo RlMNCIIZE~ v 77
vEh, K FFIRA, RSO s B AR D TR A T UL IR

T %o
c)

i

SRR & LTk 4% SRS IV b O Tl 5% Sk —ie 100g/t TR & &5
%o RIGRBHNC DV THRER O G AT 78 35 5 B0 Thbo

L& OTH O8I

G RIRIE R 3 D 5

i%
# W | oo g P B

(m) | Mo | Pb | 20 | cu] siox
ﬁ!‘@f’f{f—jgﬁgﬁ%x’jﬁﬁ TENRPE I | 0.45 29.76 nd.| nd. nd| nd.
ﬁybﬁ%ug%"'/ 7Y | PR E30mEL | 4.5 | 14.21 nd.| nd. |[nd|51.70
S I SO S+ - N L 4 — 129.38 n.d.| n.d. |n.d.|18.53
M~ v % vE|F ® R| — |36.45 nd.| nd. |nd| nd
PPt~ v 7 4k | R IROm b | 3.4 | 19.79) n.d.| nd.|nd.| nd.
BRIy oY% | TR IKOm L | 1.3|25.89 5.57 8.340.25 n.d.
$, &% HE &% B AR &K | T REARPY &KEH | 0.6 | 11.16] 8.58 11.950.30| n.d.
AR I B O A ” 1 |11.60 3.92 3.150.41] n.d.
(PR S HESNgR B |~ E30m BE | — | nd.| 22.49/17.493.91] n.d.
i, o, i g BRI gk 7 AR o BCHR| 0.6| 8.18 35.08) 8.540.20| n.d.

AT & L E A D, AL TR B o 4



40

RETBCE R OB AR OBE AR TH Do BITFEEELREIMRE T 2 2 EARE e
B A  RIETT R DRI B EL ok i o SEEBE AT LT, JEERIER S B R
TR DEPGELL DG % BT % o SRR BE U TR TR D 0Ekisid 5o

O A S

AGRUNRIEP R R L, SRR ETITE 5o HEIFREF TH 505 &
OHBELTIRBEECE, SRR OMnc b, EHESOKEEY, REBE LTI X
FEET Bo TPEMHRIE, IRELGOBEIRD 2bN 50 SR IITHZESTLPF
HFon, BEEKUET, BRIl EERETH D, SR 1 ki i aE
B H I,

LITHUARITHE DM LIFRRHC & o CRIRT Do RMOERID L < SPOsRik s
bhvcz 2%, SROgAT, BbUARkORIE EEORIEC BT 2R
O T, BE20m, JEX 6m, RHTH ST VRIS 8 HENET
T, OERERNE 2 2Tt E 5 o SEFNL34E11 A 7% bRy B4R Rl A ghsk 2k
CTHEER T ~ 8 HTHAS ico ¥ e MBRISEEBIER I L, DR FIEEH
T IERImOI ALGEAIME U Ao2s, HEPFCE 2 mcE Y DU L SiE &l #kn
PGS B DHEL NI D LT, BICEEgAHIEL, BECER,

I @RI BIF 5 feii i K THRIRD 2472 T %o

E I O L

ARGEHNESFEHAL_ O FNMHC AL T %0 S0 CRFBIERF & X0 TERAT &
., BHEEHREO RS CGEGIS AR, FERC X AUIIFI6~184 Y, BN
OEENRS D, BHEERITT, WREEEL, $SKABEET 5 Lixiisk
s\ )

B oAk e, SRKEEEE & RIEES & OBENELCAIE T 2808 T, Fi5E

(IR0.45m, F{{ECu0.72, Zn32), AHE (FLE650m, fE1.5~2.0m, FHHEZCu0.625)
Bk 2 BHROMRA S 0, FERINTOCEZ R Lico SRIRGEE R Cixlgsinie, KA
BAEPTRREL T TRAL D IR Th Dlco e RHBEEORME ORI, BT

1) AT (44, (BAL94 2) AT (B4, (RHL9E).



41

PICHTE (GEFIN60OW) 235ibh, FEE LT o3,

TR - I
SPRERIBRE RSP ANE T 5o BHSEOHVEI IR ER ORI I B R OB TS
bo MOEMb~ v ¥ vERE/NEBICIRIETC S %o

F A R K (GHEsER)

ik, 358

ASREGRIBFEPE I OBARTHFRC S v, B RO B oL HTEIERY
8FHCRid Do AABRE AUHE & DIHETHIC & 2 [HFSEIC BT 5> BB B
AEN, EIENTD DR AR CTGET 2 EREHS A FIR U TR % T~ A 2%0
Uy FEETEAATRAOSTET B LN TE Do BRI TH 5725, L)
EAER SR D B 3% { ASEHEBIE Uik LIRS %o

BE, Bk

ARSRREEEBL 3 ERAR D=0 A L 1-—HRIC Lo THRB S Moo HERRFOMKIE
HERT IS AR X 2 TREREDBAZE 7330 b e RIRDE DT DIz, &
MEOHEL —Rik & 7 b, PR 2 SEZEEE] & I HER a2~ Z L, Fe4 I
A4 = v ) HllRERF RO L2 5 LICHIERAC oo Lo LA
16T ERITE SRR I X b T~ S hice S O IS4 8 CIRF 5
SEFRHAR R SR OREE T DT & 7 ) BRI AKE L TR B Nl & =
M, WEFIISAC L AN = — 7 A &0l &0F  FRSMERLZER ARt 2Er &
B, %3 RBLABIMIL, RIL6FCHT Ui Fe e e I 0 SE ISkt + 21 4R RkENR % BY
BT BHeE, KIMEDOERGINZ R TEHORIMEORFEIAT RS = ~ 7 AFoRSE e
LCHEBEEh B E DT,

SN B2 RN 0 BB 3 FFOMICEE 1, 0004 Oft B R L,

H@lﬁmmﬂkmﬁbrvaoﬁﬁ%ﬁmxwaﬁmﬁﬁﬁmmoﬁofgao

A gu[1ﬁ.|2ﬁ 3A|4A |58 | 68| 7R |8A|9A 108

Hi s () 8,500/ 9,000/ 7,900/ 9, 400/ 9,000 9, 500| 9,100 9, 500/10, 000
E N 0N 1,025 1,032 1,009 1,024| 1,068/ 1,041| 1,038| 1,039 1,051

9,100
1,020




42

PN DR RHRYULE=RPIL, =R RO 3HiTE SERIBATE X,
N, = MEE, ARER XOAHER T 50 ARBOEIIEET S L)
IR X o CTRENR D itk FUC T 50T, SR L CQEREE 7 v 1 2J5k
iden Ui L BHRIRO=I & w3y, TRENERO L, RS L ) ARl
X OTHRRRE £ CRIREN S ZORI4IFThH %o TS EISE—R A%
BREVC Lo Cilif LRENC X BIERFTEASLCTH e, BaHin 72 labiitis s
S THIES R & FIC DTl Bo
# O

AR EBCRE X EDIR S X KL ORD BT 7545 UAZHEIESE 2 18T %o
AIF0sER, EANLEEIN B TNI8E, W40° AT.0ORICE\ Tk N54°E,
W24 ¥ RS UCRREEKEL v i), BKER XOHERES P

SETBFSIFENRD B X 0 DR B> THRCERE L, Ak e s &
BT 20 AR DER. RN  TERERN25°W, W35°, SRRl
BWTNSE, W35° +aindo AR, Wardiet s n#k:@if‘ﬁfd Bus,
Frinty LA VEEEEIET Bo 6~ 7 FOYMLIEHT Bo B

ISR, hREs Lo RN Rc B 50 AR L rm“%ﬁ
TR ZTE L, DMREERCR W CIEFEIOR L 3T 50 ARIECEEX v i,
WH, BUEER X OCIRELZIET 5o BRI AIEHES DRI AR O Hiks 52
Ll BUE, #ROBHRE R X OHE SR DAL L I 5B x BEKE YIS
SN DThH Do /MNROKFHN G Pecten sp. 7T %o

ENJeARE RS O LRI IRC 078 LK BT B KA DR K B B ©
Cyclaminna 7% BT %o A D FEME RHI/PMRICH T, N35° W, WI13°~35°,
FRINCE W TN26° W, W30°ETh AMRAFEDIRIC 0 TEN70°W, SW30,Th
%o

ANREBRG A RIBICIE S5 5, B X OBIEH DB T THREE

E&J:fﬁ'biﬁ(% ﬁ}%}%fﬁb, zfé%moﬁﬁqﬁmzﬁ@t LEET B eE Do BEK

(€D) *mo&&&&ﬁ#}# BB, HMBWEFREET L DR AR OREEIHE, R
©OBUREE, BREVEIC, R EMUREE, AR, SESFIRE, HEYE R REO TR A ST,
, RHE, ERBETCSILR, #MERC, ThERETHEY 50



sﬁﬁi\

\

+

, y . " § \ ®m R | BE A BoK[EEM
R | R AR |0 200 110 Rl5~10
K , m . il
i = :
H?; A b
E i Folagmeg B0 *
=?2\—Kilé’%/ #
Z “j/ ﬁ
= T e 50~
\ i EHIE ] 10
‘b; :j ﬂ, 7 A T
— et LA
# g Fh R IRt
B e
"\-.3;\_/ = = 100 ~
t - 1 ] = ENRER 200
-’/'—.ﬂ .
\ i EEBRER 200t
==
+ w PR KRBT -0
5 N FAKER 150~
R %R 500
5 4T FES Rt AR E

% 3 W F\IEREN
1. S=/RPH 2. ESW—HILA 3. F—hddhar
A 4. HEETHIFHE 5. ZHESREESTIMA
JUOBE 6. —HEFRE=1LA 7)) ZAEAEY
LA & ZHMEAEEILA g

34



44

Bk 2 LOISIEEE Th %o

WHRERE S B, AR X OBRKEDER Th 525, MRER LMD LITEK
B BELAVZIER L), BRUEBOLETICEL TS b0

IHEMARN AL O PR S L Ok RIC IR BT 5o AR RIE
DFEEE (EEES ~30L) X 0ich, WCWEAPETH L Z5b %o

HEDSNC ENRE, MRER S X OB OB KB & 5 h 2 BRI
PRESGEN (B55229.4m) 2 b s FMEIRRIE OB L 233 5,

B O®

RIS ICHIE T IR S M30cm Bl B0 & 0 6 ~ 7 i % %, BUESEICHRI
ShTWH O THE, =FHE, WHE, AHFESIOATE TS . KL, HED
AR RER 2 SR E o SR REIRTRIAC B L H B s\ TikIER,
FiTh B0 ALIFCHETC LD THifE R 2 85 U =K 500 O iR\ HifkEE 2T
CEDo RIBMMDEHRDBHHREFIIRD X 5 Th 5o

TR )

ZHURER | 5.27) 26.39| 31.74) 36.60| 5,171 fkikEERe T
—BE% | 0.44] 15.89] 30.92 52.75 7,480, apkikiamlyaE
=Bk | 0.50) 18.46 26.30}54.74ﬁ7,132]g§¥5§§;§m§y§

CHBREERNC X )

B DTS 31T B UL 3 ~ 7 THRL L BERINTIED, IEH224EOBEPEMAKE
D P CUIMEERRAT 63077 {l, HEMLAR395 T RE L 5T EX¥h T %o Ly Ll
RIS Fs\ TN DR HEA A L 7o B850 S ARSMR DR EiRo$ o X b Hjn
THLDEEZDBND,

RV bFFPEE  (FPMERERT)

rifE, 3R

FHERIFHER O IHDO RS X0 BRNERALORIC, ~v F>4 FEKR1S
bo HIEIREED EWRI 2.5 kmichiL, #EIREOJIHNISkmichid b, £hE
NHRELDWEFER LD E) UTHBEZET S 2 L3 T 525, WBEFINceeoR



45

iCh %o

BE AR

HHE Y b A - GRRE IEFILLE LRI RPN Lo Tl S h, IR 7300k

TRMEFLICZ L BT, BRI S RICET B L\ 5 o BIERIbEE N »
T A S ESERRSEIE X o TR S, HEERI0B A U ONMBGCERE L T v
Do 10~12[0 (24iRefi]) ALEERTREDRZIS 1 BR & BIFERT L B 50 AREL00RED
EEE HERE LT %o JEER LR ERIEL, WY 2, 500~3, 000 CHE St
B,

RKEDR~ v b4 FEREIBRL0AEE X b RN X > TR S huien T

% 6 #

& W

S | 4 2, S| & A | BEol | X W
CRIRRIAALT sicakan, gt RS2
| o mﬁmwﬁﬁgﬁg;%r%‘ﬁ%ﬁ rie, A SR
P8 o w2 B P o cuo.ese s g
Wi s i, o0 BEC %%é?rﬁ?[s
FEE100m
e A e eI 5 Bﬂ;- FHD s bR
mow | e ﬁaﬁm}mﬁﬁﬁkﬁmﬁf‘%ﬁ H/r‘ﬁ MR D 2
VEE AN S TAY [ L .
o %@ﬁm;&lmwmw Jisiste, PARESS G
F /!—El Eﬁgﬁ‘ ‘E%Eiﬁ%@llf& ﬁj ZL%TF@Q}}{@; I‘%, ﬁi‘gﬁzoﬁ%

ﬁ I{E%Eﬁ'\'ﬁ“ﬂ-T&@F St FF‘3 Ty, AR

/11 W ﬁ;};g;) Z,@;g

B MR e e e o, ﬁzﬁﬁeﬂ: |H"Tﬂ18*ﬁ‘%1t
# 7 M i’“f*fﬂ”gﬁ'”’iﬁ%@f%ozzwm&% D8 < 5L 1
‘n [Eﬁ)& ‘ ‘J—IEFP@%E[E] ) Jé ‘ 3‘6

|7c£[ﬁjc9ﬁi’lj AL 0 IR

H\% HE

reL®S Gidtrte vl L’ Eﬁ%ﬁfgﬂﬁg??fﬁaﬁ
Y e
Bibo ik WgsR0cm 3 ¥ 7 Y B AR
— Ugﬁﬁﬁgggi%% s ﬁ"?*%ﬁi
2 Eﬁﬂﬁt BGEE%‘ an:E( mu
s

K o




46

EEERRIEL T,

i AR R

HEORGIER L OKRTOREERE, HCRRE I 7s LT\ kB cE
TS s —HogK L EL bR 5o
ZIRORPRERE OB P ARBBYRC REE 2T 5. Sacxpfind oL
BRaod 0 L a3k ) EEIPCHENED Lvbitdo

F DAL DHLRE
LI Eoofl, RERCEIERCGR L L 5,  [BULE dFEP ok %%
bo TlsbDOHEEIHK (BIEH) iddo

(IFFI27 422 H  F4)

KEFHHS, VRSO EE T STAs, 6% (WBw)

EF- 2R, BN 0 7 F i To MBS, 45248 (KIELS)

Sk, BB WA, ST, %375 (W 5)

BFRr, fxfEih, JOHEPIRE ORI & BEOt, MRS, H40%
(W18 ), %4148 (TAF19)

HOKILTE, APHEIE, M. (FA7)

AT, AFOGRITE, 553%, AHOREAR. HALMRAEH, 1%
515, (FA9)

AT, AR BIRR, AINELEESTE, H510%, 105 (HAL)

FHRBK, T S s, MU A, %5148 %35
F125)

&



EXPLANATORY TEXT

OF THE
GEOLOGICAL MAP OF JAPAN

Scale, 1:50,000

Bt

KAYANUMA
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MasaTsugu Sarto, Fusio UEMURA
AND ATsusHr OZAWA

(Geological Survey of Japan)

Résumé
GEOLOGY

The area is located at the root of the Shakotan Peninsula pro-
jecting into the Japan Sea in the Southwestern Hokkaido. Geolo-
gically, the area is covered almost wholly with the younger tertiary
and the quaternary, both of them being rich in volcanic materials,
representing the characteristic feature in the Inner Side of the
Northeastern Japan. The geological classifications in the area and
their successions are summarized on Th. I; as to the composing
rocks in each geological unit the reader should refer to the expla-
nation columns attached on the sheet map.
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Riyamunai Formation

It is correlated from lithological point of view to the Pre-
Cretaceous widely known in the Central Hokkaido and reveals the
pre-tertiary basement of the area, though it is observed only in
the limited outcrops in the southern part.



Younger Tértiary

The younger tertiary comprises the Shakotan Group and the
Acidic Intrusive Rocks.

Shakotan Group )

The group in this map ranges probably from lower or middle
miocene to early pliocene in age as compared with the tertiary
known in the Southwestern Hokkaido and apparently shows a cycle
of sedimentation on rcck facies. It contains, however, rather in-
ferior amount of normal sedimentary rocks, but is rich in volcanic
rocks and pyroclastics, indicating the accumulation to have been
powerfully influenced by subaqueous eruptions. Consequently, the
lateral change of rock-facies. and the variation of thickness in
strata are conspicuous. Generally speaking, the volcanism com-
menced with acidic rocks, followed by basic to intermediate ones,
although there were some irregularities. Major parts of the vol-
canic materials have suffered the alterations such as propylitization,
silicification, impregnation of pyrite and, particularly, alteration to
the so-called “Green Tuff’’ prevalent in the lower part of the
younger tertiary in the Inner Side of the Northeastern Japan.

Kayanuma Formation. — It is designated in the group for the
lower half where the volcanic constituents are generally of rhyolitic
character and denotes the beginning stage of the Shakotan trans-
gression on the sedimentational facies including coal seams and
‘plant fossils. Rhyolites appear in the forms mostly of lava and
partly of dike or sheet, and are heterogeneous in texture and
variable in color. They are mostly biotite rhyolite or partly horn-
blende-biotite rhyolite. - Pyroclastics are rhyolitic, and light green
or white in color; tuff is occasionally bentonitic. Shale is ‘siliceous
or rhyolitic tufaceous and partly muddy, always having fine rhy-
thmical stratifications. Sandstone is- tufaceous and conglomerate
is almost wholly of rhyolitic material in its pebbles as well as ce-
menting matrix,



The following four Members can be classified in the environs
of the Kayanuma Coal-mine. The lowest part is the Green Tuff
of rhyolitic character, which is covered in transitional relation with
the Coal-bearing Sandstone & Shale, and these are cut and overs
laid by the Rhyolite, which is of subaqueous eruption contempora-
neous with the sedimentation and represents a violent eruption at
the close of the Kayanuma rhyolitic activities. The next member
is the Conglomerate. From the lava-dome of the Rhyolite abundant
debris were supplied, then somewhat water-worn and accumulated
as volcanic cdnglomerate directly upon the Rhyolite, extending
also over the surrounding sedimentational floor but not so far from
the lava-dome. Away beyond the area distarbed by this rhyolite
eruption and the subsequent conglomerate accumulation normal
sediments were steadily deposited from the Kayanuma to the upper
formation. The Conglomerate, therefore, does not mean any cru-
stal movements and time-hiatus, but is an abnormal product caused
by a local volcanic eruption.

These classifications established at the type-locality can not be
easily applied to the Kayanuma Formation in other parts of the
map due to the scarcity of availably thick sediments and abundance
of rhyolites and pyroclastics in a complicated manner of accumu-
lation. So, in these parts of the map roughly lithological ‘distri-
butions are only presented, depending upon the relative amounts
of rhyolites, pyroclastics and detrial sediments. The rhyolite with
large phenocrysts seen in the northeastern part is hornblende-biotite
rhyolite. with no potash-feldspar in phenocrysts and is of the latest
eruption in this part. The 'light colored andesite is meta-andesite
and greyish white in color resembling to rhyolite on the field
appearance, but with no quartz. It is covered with the main part
of the formation which is rhyolitic in nature. The rhyolite with
groundmass of trachytic texture is usually non-porphyritic and
appears in small dikes. :

Tomari Formation. — It occupies the upper half of the Shako-



tan Group and is conformable or locally unconformable to the
Kayanuma Formation. It is divided into the following Members
from lower to upper: Lower Sandstone & Shale, Shale, Upper
Sandstone & Shale and Agglomerate. Sedimentary rocks are do-
minant constituents except in the uppermost member and advanced
stages of the transgression, followed by a little regressive feature
in the upper horizon, are conceivable from the sedimentational
facies. The formation contains more or less amounts of volcanic
materials as lava, contemporaneous sheets or dikes, pyroclastic
layers, as well as tufaceous constituents of sedimentary: rocks.
They are, on the whole, doleritic in the lower members and ande-
sitic in the upper, these characters being one of the principal
means to discriminate the formation from the Kayanuma of rhyo-
litic character. The dolerite occurs: commonly in thin sheets or
lava in sedimentary strata, but in the southeastern part of the
map it attains to great-thickness, the lower part changing some-
what to diabasic and mutually intervening with rhyolite .bodies:
the dolerite,~in part, seems -to be extruded simultaneously with
rhyolitic volcanics of the Kayanuma Formation.

‘Where the Conglomerate-is absent, the Coal-bearing Sandstone
& Shale. of the Kayanuma Formation is continuous and -is largely
of the same character in the sediments to the Lower Sandstone
& Shale of the Tomari; the discrimination between them relies
whether the rhyolitic pyroclastics are practically present or not. In
some cases it also serves for the discrimination that shale.included
in the former formation is more siliceous.or cherty than that in
the latter. The Shale consists. predominantly of shale which is
hard in the lower horizon and softly muddy in the upper horizon.
It is black and turns greyish white on weathering, always
shows rhythmical stratifications, frequently contains cherty or
marly nodules, spong‘spines and occasionally diatoms. The Upper
Sandstone & Shale is wholly tufaceous. Near Tomari on the wes-
tern shore in the map the andesitic intercalations of this member



have a tendency to swell up northwestwards becoming the Propy-
lite body shown in the neighbouring ‘‘ Yobetsudake ’’ sheet Map

“(scale 1:100,000, published in 1942). The regressive feature mani-

fested in this member from the Shale is believed. to have been
caused by the increasing supply of the volcanic materials rather
than by regional upheaval movements. The Agglomerate is mostly
of andesitic agglomerate. In large parts the rocks are nearly fresh
without notable alterations.

At the basal part of the Tomari Formation distributed on the
slope to the west of the Yoichigawa River conglomerate is intet-
calated in sandstone and shale, local unconformity on the rhyolite
of the Kayanuma Formation being actually observed. This conglo-
merate-bearing horizon yields plant fossils as follows:

Metasequoia japonica (Endo)
Acer cfr. subpictum Sap.

" Fiirubira-gawa - Formation. — This formation has-andesitic
volcanics as its overwhelming constituent and the volcanism is
largely subaqueous, as sedimentary layers occasiona'ly intercalate
in volcanics. The formation directly covers the Kayanuma ﬁsually
on the opposit limbs to the Tomari distributions' and is simul-
taneous in time, but different in facies in relation with the Tomari.
The Furubira-gawa is a volcanic facies accumulated near the vol-
canic centers, while the Tomari represents a sedimentary facies
deposited in the area remote from the volcano. The volcanic
materials in the Tomari are much different in amounts, but similar
in characters to those in the Furubira-gawa.

The following Members are classified. The Green Tuff includes
fine grained and brecciated pyroclastics with subordinate volcanic
rocks, all of them being of-basic to intermediate character and
remarkably undergone the ‘green alterations. Where it covers the
pyroclastic.parts of the Kayénuma Formation such as seen near the
Oe Mine, andesitic and rhyolitic materials intermingle in each other
on the bordering horizon, indicating that these two kinds of ex-



plosions' are successive without a gap in time. In some parts,
this member is represented by the conglomerate with andesitic
boulders which gradually turns in the lower horizon to the rhyo-
litic Conglomerate of the Kayanuma. The Propylite is made
up of lava ‘which is intercalated, in a considerable amount,
with tuff beds in-the lower horizon and with agglomerate layers
in the upper horizon; The main part of the lava is obliterated in
textures and in mineral compositions, especially in ferromagnesian
constituents, due to the propylitization, but ‘the original rocks. are
inferable on relatively unaltered specimens to be partly basaltic
or dacitic, while chiefly andesitic ; among andesitic rocks pyroxene
andesites are likely predominating, the remainder being hornblende
andesite, The Agglomerate is generally andesitic and is incessant'y
interved with lava seams in ‘the lower horizon.  The propylitic
alteration is still remarkable in-the lower horizon, but it is so
weak in the upper horizon that the rocks are fresh, fairly resem-
bling to those in the Agglomerate of the Tomari Formation.

The propylite body near Tomari shown inthe neighbouring
sheet map, which is believed, as mentioned above, to be in the
same horizon to the Upper Sandstone & Shale of the Tomari
Formation, is identical to the Propylite of the Furubira-gawa in
the lithological characters as well as in the stratigraphical position.
So these two members of the different formations may be nearly
synchronous. - And, the same body of the Agglomerate on the
Upper Sandstone & Shale of the Tomari directly covers the pro-
pylite in the neighbouring map in similar relation to that widely
observable in the Furubira-gawa domain. Consequently, it is quite
possible that the Agglomerates in the both formations are of the
same time, indicating an omnipresence of violent explosive actions
all over the district at this time of the younger tertiary.

The Sandstone & Shale is, in this formation, a singular mem-
ber chiefly composed of sedimentary beds, whereas other members
are largely volcanic. It occurs in separated several localities, al-



ways covering the andesitic members. The relation of this mem-
ber to the underlying ones seems to be apparently conformable
in some places or unconformable in others and the constituting
rocks are slightly different in relative amounts by localities. The
field observations are, however, insufficient at present.

The Younger Rhyolite is detected only in two small occur-
rences. One is in the northwestern part of the map where the
rhyolite lava with subordinate pyroclastics covers the Sandstone
& Shale in an apparently conformable relation. Another occurrence
is in the central part where the rock appears in a thin sheet-like
body in the Propylite.

Structure of the Shakotan Group. — The prevailing structures
are displayed with gently wavy foldings. The time of the foldings
might be after the depositions of all members appearing in this
map, as no special differences are conceivable on the intensity of
the foldings between in lower and upper horizons of the group.
A prominent crustal movement before the upper pliocene sediments
has been informed in the Southwestern Hokkaido and to this
movement the foldings in the present map are assumed to be at-
tributed from a generalized geological standpoint, though the upper
pliocene is absent in the map. Accompanying to the foldings some
block-movements are also conceivable.

Acidic Intrusive Rocks

The typical rocks are quartz diorite, quartz diorite porphyrite
and quartz porphyry, of which ferromagnesian minerals are horn-
blende and biotite, in common. These rock types are frequently
in transitional relation, being heterogeneous even in a single body
from acidic to intermediate in character or plutonic to hypabyssal
in structure. They intrude into the Shakotan Group in the from
of stock or dike, accompanied with contact-metamorphic aureoles
in some parts arround the intrusive bodies, producing biotite and
actinolite disseminations in the Shakotan volcanics; they contain
abundant xenoliths mostly from the Shakotan rocks and bear basic



facies on the marginal parts, among which gabbro and amphibolite
are observed in extraordinary cases. The time of the intrusion
is, -as far as actually seen in the map, post-Propylite of the Furu-
bira-gawa. The intrusive bodies are commonly localized on anti-
clinal structures in the Shakotan Group and some large bodies are
more or less concordant in shape with that structure. So, it is
quite possible that the intrusion is post-movements or rather in
direct relation to the movements.

The rocks are heavily metasomatized with sericitization,
chloritization, pyrite impregnation etc. in large extent and carries
nurherous, but minute ore-veins.

Quaternary

During the quaternary period volcanic eruptions of acidic
andesites and block-movements probably in pleistocene are remar-
kable.

' Takinoma Sand & Gravel

It is to be found in small areas on thd flat top of the hill
along the southwestern shore and is supposed to be pleistocene in
age.

Haitari Gravel

The flat plain in the soutbwestern part of the map is probably
a reclaimed inlet of sea bounded by faults from the tertiary land.
The Hattari Gravel is an ancient fluvial fan deposits developed
in front of the faults. The faults are covered with the Gravel,
but are presumable from the topography. The Gravel is made up
chiefly of the tertiary rocks without appreciable amounts of the
quaternary volcanics and is covered by the Horoni Volcanic Ash,
for this reason the time of the fault movements together with the
major deposition of the Gravel is considered to be pleistocene.

Horoni Volcanic Ash '
This pumiceous bed is probably related to the volcanic actions
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of Iwaonupuri Volcano in the adjacent sheet map on the south.

Yoichi-gawa Gravel and Akaigawa Volcanics

In the eastern part of the area there appears a splendidly arc-
shaped valley with prominent fault scarps on its west side. Itis
a part of the circular subsided area about 10 km in diameter
which extends in the neibouring sheet map and within which
Akaigawa Volcano arises.

The Yoichi-gawa Gravel forms the river terrace fringing the
foot of the depression wall, the material being laid down originally
as- talus-heaps from the surrounding tertiary massifs in front of
the steep walls. It does not contain the Akaigawa Volcanics as
constituents. The times of the circular collapse and of the sub-
sequent deposition of the Gravel are probably pleistocene.

Akaigawa Volcano displays only its western slope in the pre-
sent area, its summit with a large caldera being situated in the
adjacent map. The rocks found in this area are lava, pyroclastics
and debris of quartz bearing hornblende-pyroxene andesite. They
cover the Yoichi-gawa Gravel and are never found in the area be-
yond the subsided colosseum, so the volcanic eruption is surely
after the collapse. Neverthless the original shape of the volcano
is still well preserved, dendritic valley-systems are already grown
on the slope and cliffs are formed at the edge of the slope by the
denudation of the Yoichi-gawa River, from this stage of erosion
the volcanism being believed to be also pleistocene.

Inakuraishi-yama Volcanics and Hiyamizu-yama Volcanics

Each of these Volcanics constitutes a strato-volcano, respec-
tively, which has been more dissected than Akaigawa Volcano.
The former is of quartz-bearing hornblende-augite andesite and
the latter is of quartz-bearing pyroxene-hornblende andesite.

As to the recent deposits the Flood-plain Deposits along rivers
and Sand-dune Deposits along the southwest shore are noticed.

The Andesitic Dike Rocks including augite andesite, horn-
blende andesite, and biotite-hornblende dacite, each of them being
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-obscure whether tertiary or quaternary in age, are found.

ECONOMIC GEOLOGY

The area is situated in the tertiary epithermal metallic mineral
belt of the Northeastern Japan.

Galena-Zincblende-Rhodochrosite Veins. — Among the ore de-
posits the epithermal veins in which the association of galena-
zincblende-rhodochrosite is characteristic are of the most econo-
mical importance. Besides these minerals they contain chalcopyrite,
pyritic, alabandite, etc. as ore-minerals and chlorite, calcite, seri-
cite, quartz, etc. as gangue-minerals. The veins in the Inakuraishi
Mine (one of the most productive manganese mines in Japan),
the Oe Mine and other majorities of the prospecting sites belong
to this type. The ore-deposits prospected for gold, silver, copper
or pyrite ores in the area also contain the above cited characteris-
tic three minerals in more or less amounts. Genetically, the veins
of this type are intimately related to the Acidic Intrusions, though
important veins are localized not in the intrusive rocks, but in
the rhyolitic or propylitic rocks.

Copper-Lead-Zinc-Pyrite Replacement Deposits. — They be-
long to the so-called ““Kuroko type’ which means the epithermal
replacement deposits of complex sulphide ores widely distributed
in the tertiary * Green Tuff” region in the Northeastern Japan.
The Yoichi Mine and the Kamoénai Mine produce this type of
ores, but they are closed at present.

Manganese Oxide Deposits. — They are in association with
the dolerite of the Tomari Formation.

Bentonite. — Bentonite are worked from the rhyolitic tuff of
the Kayanuma Formation in two places near the Kayanuma Coal-
mine.

Coal. — At the Kayanuma Coal-mine the Kayanuma Formation
includes 6 coal seams, out of them 4 seams having 70 &+ cm in
-average thickness are workable. The coal usually shows 6,000-7,500
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caloric value and, in the northern part of the mine, it increases in.
coking-characters.
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