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SRR A - BB - A AR, ZOOERIEK 10 Th 5,

. 2. 5 KEZILE (A

E TR, L 400 m DFLIRZ R 2 REIE, AEIC K > THIEN S, K
EOILTHARIZ AR 500 m OEEIZOMMZ E L TED, THUIREE 7o kODH &
EbNz, IMERELIRMENTED, BNOBENSEZ2LDDE5 THL,
ThEHWEZRT AMELEOT, ZRICHET SHEPDITNTNMITH 50T,
TN TCBNTELNERENRMICEZ IS E NS BEL TR > HEEE
D, WWmOBDDIEWVEADFHFEN, LI > TEEL T LD, IXTHAZL
g (Vo) Thb, GEREAEXIVDIENCTENTV S,

EaZLE (Vo

P RHRA - SRERELG - @RS

PEAOKE SETNT 1.3 mm IR T, SRR & B R OR D 5 73 2 PRV BSOS iR

2Hd %, BEEBANERSZEL, TORLDRICHE A DS 2L L ISIiD 2 s
| e N R Y S

kR RO - BURRG - 8REE - TV AU RA - S

FednE T, B0.1~0.3mm DMK SN KEICAHIEL, T DM 2 B 7 Hl & A B
&, EEEADKERCRZ B U THUET %0 O @iER 30 ~ 35,
BRAERIVEHMERKZZL, FHRKBEAESHEOKOLMICHNL TVS, &
FRENEOBETE, FHICROBHOAEXIVEET BH, KD IEBRORBH
DOFIE (?) &L THY, MEORMEEARZHEZY, RERBEAPICHET S,
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1. 2. 6 SiEFEZLE (A)

MR D L 600 m DFHER, SR EZD< %, TOIHICIHZEE N
KEOWSH Y, MEEICHIIT %, BEFTOAOEFLE LT, HAICH 20° DR T
WNF->THD, METE 1ROBED, BHEOMKRO—-H2EsLrbH5N0
%o KILFEEME LI URTAEL, FICHEBME ORI OB SIH rmm iR i
JELSIEET B, KSHUE LT, Mk, BeRRREAOKUKENETH T, KLIKE
DIFFICEAREEZMHE 5, BEEGIEFEEEONERRVWICE AL,
ZO—IIBICEAEHRZZL, WEZHATO S, KILIKEIEHEETEE S KF
ICHEREL TV 20, MR TIE 20 ~ 30° ORI Z & 5 TV 5, WA IE— RIS HCIRET
HICE R, TOXEBREERIRZET DI, COF M E@EFEREL TRt Z> T
%o WEDHBIZRELZINEICUT, MAGHMCETHERE, MELTSOTH 5,
DR ETR@REATERE 2 mm PN, S LEYTE 1.5 mmURT, #£0.1~
0.3 mm OMBEFHDOENE L 2V, ¥, MBI EAIEEIRZ 29 2 AR
Ths, AFITRED LV TSRV, MEAEGZ1E (Vb—c Vo) Db
AL, Al (Vd—ce) 8ERENTRDZ0MFET B,

BEAEARILE (Wb—0
P& MRA - WE G - REE G

G- BEAEAR~EEREZREL, BHMEIcZLL, 2LEBMmEH, T
AT TS, S LHYEMSEEICHBEARND S X5 KoHKICEEN, TOIR
MBI RIS TR IS L, KA 3B G & L B IS AR EDL BN, TR
BO%wv, MBEOORBBECI>TELIALS,

GEIBMEA-MBEA EVF UG S8 VU R MNIVA (F2EBOHT

2)

BRI WS E LTHFEL, ¥ VlARICUENS, RO I A VA
RARGEZZL, ZTD2V=0"ThHb, AREOOHERIE30~35ThHs,

BEagEaRLE (Vo

AR Vb = c RIS LTV 2 2, BEMIC3EMIEA D, ARICE7 VA EAaHZ L,
WIRBE 30 iR TH D, MEAIAHALNZL,



14

BaZzLE (Vd-0

AR Z IS BTV 2P, MBA&SZRE, GREET7 VAV EAL - HEBEIRYIC
BH, TOOBBIIHK 30 TH S, b AAICIE, WSRO SRR 2 R X
STHIETSHH, TNRBICHMEAICUINTHET S,

. 2. 7 WEZLE (As o)

FEEALORIC I L, FEEAZIIEMREENTRIC, TOMOKMzZIEHE
DTH>T, WEDITMIFZBAEDOHIEZIE S TP L TV, SR ILEHICE DN,
Whbw3 VIR RAT I EDNS,

CORIERE LR 28 ICa 5N, COmREOEHHOMICIE, b 5REOES)
RIEHEAEZ 515, FHORLER (A) 135N ICm b ICERN T 5 5z
ED, ZOnmOltaid e 60 mLUNDE L E> TV, ORI IC M2 [
FB5RZRL, ZONMICIZBLOIRIENIC X2 ZEHADH LN, ok <l
UTHEEDN I m QIR E THRIFEL TV 5, GBRAMOEERZANOE DR E 700 m D/l
FRICEFEDN TV D, EEOZIE (A & NEOZIIERZE > T, Z0IL5ic
oL, 400 m @, K BrE Ntz s, ZOITEE RO EICE DN
TWBTDICAHETH M, B2 5 INHDGOME KT TH A 5,

BB ZIE O NI, ATz R 2 UKE - SRENECTEEL, &<l
LTW5%, COMICHENZHEICE, Whds AR a2, fEREEED
TV aREa s (VA T, MllaRsICE R, RELZIEICL 8z R
%o EMEBADOHTHKEN, KIUFBEYIIAFE LRV BEIIEETRIRERE <
FEEL TS D, ZOHULERIEEE CTHARETZ 29 2, ZOEEE FOBE &5~
%0, BICZLWRIR ORiAZ11E (Vo) Thd, &, LEOREPIcEitz
295 A/RZY 2L YRICER, KTIRERICESR, WHW BIERIEIAIC
REBDPVHWIEAL, AT AHTRMOZFLVEALENDH D, wiE i LHOBED
i, BEE 25D 5. TOHEFOEEIZIE SFEETH .

BRZLE VD

PEh o RHRAO - Wl - SRR G

REAREZ2 mm U FORRKRZRZL, TOKRLBERZEAIA{LLTWS,
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BAEROTMMU TOHE~YHEZREL, H@laic@dENC2mmOAEZREY
BREMMALND,

A REA VAV RA . SR RER A - BREE - BRER - 27U ARV
11

MK THZNEHET, ROV VAV RAZEAL, OREEE250%ETH .
ZJUAMNIVAERDRT, BERBELEBICHNZES,

BaRZRLE (VW

w2 lE (Vd) KO BEHE (BER 16 §11%R) T, A& Eamma sz <,
FREHERMODOBRE DRV, 7V A EAEREROREZ VW, BER IR A K
e TNV BAEDET BMOICHEIE L, KB a5 m O A0, SR AR
LIRSk ETR D THEIET b,

. 3. 1 ZEEFFLlEH (K

F RN DOTEIUREZ R L, & 7z XIIE SRR O - /NI B IEMNICED NS,
M HU P S T, B RS 2 A R IR OE 2D < D, Z O ki D 2
B MILICIEC T B HEROMEZ 2L, WK 1,094 m DEE %2 D, T DRPEH,
=“AROPFEINCIE, BLIREENTWEDKALEEZSNLENADRDH D, HITIC
BITL TV 2, K7z e 80 SiE 72 O It O ¥ Do & S 2 LD 5 7%
D, ZOWHICIB R KD IERE N 1.5 km OKOAND %, T NUIFEI T ICH
ALTHYD, ZOWIOEARREKIEMNIC K >THEM L TWVS,

FLIPAHIE L Zlcilind 2 VWi3ANGZER T 2EOZIIEN 5D, HEIR
Kz L7ze DT, W - B FELZIEZEY, Wbwd U IR IED
N%. KIIBEMIE A EEERT, EMCHEIFED, HiEk 800 ~ 900 m [ix
12, PEIEX DRI - TREBICEWILEZ HD T, fatBbNTV3IcT &k
Vo TDRE XWVEHEHIENEFEHEOIHNOM TH 2, T > TEZO MK 5 m
DIEET, BAZEHT HREIAMED, 10 cm OJEE OHIKIDEZHKATHASN
%o

B EE DI LT, JeiitfR RN H %, ZBIEIE N65° E, 10° N D
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EM - R Z & D, EIKIRMORE RO VDD 3 F BB T, 5 ORICH
FoTHEM TEHZ2VIEEED, BEmUFTOEEITLELEASNS, EHEL
BIRIC K CFBELTOT, RIDITFROEE (Rigiss) 7z iz olfflns s
N3, ASLEAONNRGER T, AEZIEEEDRICA S NS &K < pE Lz kil
IKEWES, £T0—HTH5,

AT RTIEE 20 m i TH B, THICHORETEO X < 3 L @iz e o
&, FHUEEHOFRES 207 AUOMMEE D DD B, WiHDORBEBIEEET
HBHH, BETEKIACER, BAEKERET S, —IBILLTHD, &EicEmiIR
ZRT D, ~MRIJALLTED, EJICEWIRZETZ2ETICE>TWEH, EIII
DX BRHFEORIEICE, HtEBELHAONS, WA IHEASAEEOZILE - Ba
Zilig - ANGEAZINERETH S, MEOSEEAOZIIE (KD EAHNCEL L
e DT, ILKE, ACEEMERKLZDL 5726 DTH B, ZO FiBiE Vd B, |-
FVeTHy, FNCAXEBIUTANAOMENRRZAT 2 EDMNEIL)IIDVICEE
BNTWVD, 75¥, RIEHEEEHO/NMUCEDN S LD Ve /ITHD, HICHS
N5L0RAMNGOMERGEEZET 2 VIHMOLDTH %, MOZils (K 355
2R L, RISRRIZEIRAESE O Bz 55, ARG LLE K 350
HEZMR L, XTEARLORBICE DM %, BORETKONEDHEND T &b
5, TNREAZILGICRCTHEB LI EDEEZBNS,

wEaEEBARLE (VD
DEah o RIRA - EEREA - o - MU A

BEAOBEAMM L TORR~EHIRZZ L, BREMENE L, KEHEAIZRER
2mmY FOHBEZRL, ZRICHET S, H@MARELSmMMELT, TOo&ED%

Ve FhicHE ANOZAIERRELTEAT %, REIBMEAL . HEFOLEVR
DRER - HERBEY THESNKSHRICLENTLS

R REATIVAYEG RO - KA - B85 BER - 27U X RV
G (b2dVWIEHTR)

BHETORERR200EBTH 2. &b, TNCABKELSYHD, ThEREAL-
SRR - A - KA S0, BORMEE 2T 5.
BEaaEEaRLE (Vo)

AR DZLEEEEALHETH 2D, AREEHICERE (B 15Hi%) T
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WEFAERE, BEMEAOREDREET %,

BazluEs V)

WA ZEMOaZILAE (VD) I TED, MEASZEZRhMOANRTS,
ARNAERRLE

WA ERAaZLE Vo) Il TED, fMBaMEORDOICHNARSZHET
260 THZH, AHEISICEAE (BEH10FK) THs, ABHEE NI RIC
WRH, WEBEOERLSD, GHOMBEOSmONE DICIE, HEE L KRG & DE
ET52LeH%,

1. 3. 2 ARLLEE (L

B U D I A < A L, & & A BT E DR 5 7% AR IR LA 72 Ak
Y % WEFLZIIEEZEY, ZOMICIEEMD 2 WIS MR & RE LS 21HE
cBED LI LITEET B,

HSZIPEBIE ST m2 EE LRk, TociiEaEazilE (L) »5
BRIk ZRKL, 2o Ricalig e amazls (L) ehb%s
IR R E 2 LT, SRSk 1,306 m 2R L, Z DR EICIERER
600 M DRAE NI KOAMREN TS, Wi 15 38 EE ORMANS, 1,428 m D
ErLOTEUVATVED, AR ECBHEEN, TOHAM, FHTPRBIC I mUOIRAT
TEHDOITONIEMN D D, SAVHEM TIELTw2 LA HLNS, TIHHH
eI L/ N2 9o, IR E Credr o RiE it o L&
A6N%H, “OAKIOEEYICEDNZ DILERIEBEAHRTH %,

KB EICH R > T, FNUSHHEET 2. Iabb, KL O fUas
(LA D REIC X, WEDOMICK 10 m DEEDXINKEDH ., F Tz SRR
IS, BEOMIJEEE m OXIKENH D, THILEEOHEFEM EEZ 5N S,
KSMBENTH 30 cm OfEZSHE L, 0> [ LaWEME (241 m) Z0
Bo TS, IO R UL, RE5 & EIOH S A ERE I
HEHNTROGEMYIENCE DN, FEOEDMNE SITHEOILHITICE AL 1
T %, IR IR O @ FIETIE < IS, K SUE U ie B & LR & D HJE D,
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10 MY EDRETILSAML, MaZlGDBaIcEbdN, £k "I X7 IcEb
NTVad (KM 1D, B2 5L, MMLFHBEICFEE Llc AR ZILE R o F 4 kil
DIFFHDFEERE LTECTEDTH A5,
HEZILEHOSEIZ R 2 IEBIC 5 1B 20D, —RICEILORE DT
&, WIRIICIERBBERHIC® > Z U<, MR ORDPZNT &, B L HRYHEs,
WKRIRHEDEDNR>ZRTHSH L, FTHMNENS, BE TR THIREEICE
BEOWEL, ATRACEANHAGHEEZEDEDEFET D, TORIE DR
W, e UTHBOEAZILE (Vd) BHbhn, lazls (Vd) 2455, miE
FREE BERIC, BBRPEICHMT S, FETEZ DI LA H BN 2 HE A i
LG > FEMET, MEaSICEATED, REBE SN 7K ST, ZTD7n
MFGETH %, MR EEFBOMBE AT Z LG X, KM ZZERTDICZD
N E A 50, HFHFTRMERUEEZRY, Bacliagid o A87T, Mh»
BRIAICE R, TOENMTHOZETSLDEFRAICK LTSN, BEVILROE
e LTHEL TS, AILFEEICIE, COMOEDHNEZLINHLTVEN, T
ITREHEOAZEELTVS,

EEAEARILE (Vd

B RHEA - MU A - RS - EdE A

BEAGEERZEL, FACER2MOEONH5M, ZLB/NETH S, Al
BEAHERISMMU FOHEEZRZL, TORIEAICI2TRES, BAEER2mMm
UFOREZEZRT %,

O REA - SEG- RARE G SR TV EA - BRER U XA
f

BBWMEANFI MM FOMMEIREL L CHEETZ T ENH D, HIC il
GRIMBRZRIEHRICEENT WS, BB AEO OGN 20 TH S,

EERLE (Vd

BEA C RHR A - SR - S m

MEAREAKRZEL, B2mmlTF, HBAEE2MMUTOHEZRET %, &5
FNC, MBOO/NUBEREENZ LD, TRRBEICEHEEAGNSRZEN
RIckazH9 %,

ks LR - WG - Rl - AT X
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EDLHTHITIRALEH, BEOZTOMDRSIEHMMTH 2, 7 AEHOITIEM
Miagkiiz e L CBtzRdsd, AHOOIBRI 15 mMBeHEINS,

Il. 3.3 ® H #

NET M

HRERE OIS, 28 500 m OKIDFIET %, KIIREDF HERICHEK 1,300 m
DIRFERDHBH, T OMIEMEHK 1,210 m aitEDd 20 mIZE b Lt DK I8E & 785
T3, Dbk 1,050 m FETICEAR & 7% 5 SBlIEEENH D, ChzlE->T
F130 mDEEDEEEENAEND, TIPS AL TV AN ERAZZL, g
TREHBEMORNH %, TNKD LICEERDOBEDFET 2D, WINLaRE
WA TEFELACEEDEDTH S,

Eagls Vd

By 0 R AT - MR LT - SR AR O

MEGREM25mMUTORSREZRL, Bl LIBaNHRE R L THEET 3,
B 1.2 mmE FOMBERL, REMGIRE SICIEERGOMKE LTHEET 2
W, RREEMGEAETZEC L0 H 5. HBEREG LS LD 5% B HE ARG
MUBLEEEL, FNICEMBASMBERRERL, BELTVIILEH 5,
Fidk D RHEAT « MBBRLT - SR - BREE - AT R

HEOOHS A EH, OIREE15M%LEHEEND, SB NI, EHEGOR
MiZ EEH G (D) PHGELTV2TENH D,

K R st (ko

KIRMIZ 4 500 m DR~ —THONKUT, ZOTEH RICEREMEZ 2T 21EE
1 km QKNS %o KB ELER 170 m BT, 20 LEF 100 m (dHoRE &
B0, FNLITREMICHD 5N E 5> T 5, KOBEC I3, LA L
HFEOFE LWEEDN 2 KA S NZ D, [LEFICIE B~ 10 m OJEE DR E
Kz R T2 RBEMIRERELTED, ZORMOFGIELTIE, ZITL
AENEHRMORE L7t 0O XS B EEZ RT3 (KK 1),
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BR 1 LRI 72 O RO B R Y A RIS (i D )

INHOBEFVITNEHAOZIIE (M) THZH, WIHICHEH L BbnsH
BaazILE (M) B, #i5 CRIEET ) OFRGBXTIEHICBNTEARLS
DFCHBELTW3, HAFOEDEAMERTHHINCHENAD, BEMEMEOE s
FPREZRNTD, WEBOWZRT, THICFHICBWT 2IRICOELEDNS, EE
K4 kmISELTWVB, WEEHIREIEIA & FE U, B B 5 IS & & S e e
DLIET, ZTORGEPICIED > B LA EREZzEL > TWwb, &8, Th
FHAEDHOPE T, BHEGE LTV 3 HSILO I FEMIC A ks HE L T
%o

BEAEARLE (V)

PEah R RA - RRREA - MR A - MSia

REGIEZ 2 MmUY FO s K~EERKZZ2 L, MAEHRECGS X TERMEZ
WHT %, BHEICZ L0, MOMBERIC3~5mmOKRKEELTHETZH, £

KEFLEmMMILFONEETH B, BHEMIEHKIHMBEAZTDT, WINKEFEL
AN

A RO - MEG - KRG - SR8 - J U ARV - TT R
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HIACEHR, HElEEDLDLTHMTH2H, EEHODOARAII® > KMUTH 5,
EaRLE (Vd

B RREA - WG - SaEn

MEAREZE 2. mmUTOHKRZEL, AR 1~2mMmOEBZRT,

A RRA . W@ A RS SRIL AT X Al A. BER ZU XA

25t
MORMEOKBICE R, TOMZEROBKIICESHWOTT AN, MEHKREZRL
THDH T2, MMmEEbDdTHMMTH 2D, RER ARNABIXTZ U XNV A

Ee > KETEEAREZDLSD, BECRICHEL TV,

Tk, KREMIEADEAERDINICHIEL, &I DEUMI, WMEia kG
ERDNB BRI LMD ZHES DD S,

g2 B & M,

BENLDEEZETH 2D, HEHED 600 m DAY —7HOALT, THEICERE 900
mORKTZ2H9 % (Khk6)o KMABEIKI 300 mDmEzE 5, 0 LK 200 m
FHEEE L 72 DTV B, BHBMIICIENIKICIKD LD LWV D, T 7w E O L
EEVUIE I IRHNOADAET 20, TS DV TRERICHENS,

X 2 SENE R OB B A D NS A
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KEIBED FEGH) 100 m DN, KILFHEYZ 2 < E RoBeEais ek -+
ROHEIND 2) DEAENZEDHTHZH (KK 2), ILHICIFHERBASIEEN
T, ME57a® > MBS NMORZ 29 5 %in L, TOMzH) 5 KLIKE
DET E M2 HEEIRZ R WA ML, REMWGEEZE 2TV 5, KE
DEXF 10~30 m T, fafkze 29 2HMMELEZ R HADNZ W, MEEKEICETH
T AEDED &, WRRICERFFEOBWE T EN S0, Wi IFEMICADEL
N3, cnbBEREaLLAE Va—>d?) ©, HERNETM ELEEDOTH
%o

BEETORBMEF UL, TOFEHOWDICHRIMEDEmWEAZILE (V) OF
EERIBLTWS, HEK ETM; L Led DT, BEINBWICHELS 2T %, C
USRI O B T RIBM O B A A IRZ R T 5 a2y, @EEORHOR
FICEDNG, TOREIE® > EEETH P, NREHEZKEGZ R T 565
T, FHAGHERERZE>TWV5,

BRZLE (Vd

PEah T RHRA - M - SRR

BEARER25MMUTORRKRZRL, HHELEZLED, H50VEHTIALEE
OMNZV, FOIF0TMMU FOHEERT 2/ T, TORELZ V. BIMEA
DEELEEDOERbNS, SiizLRICUE T 2EMEOR DD %2 ES RN DR
FIET %o

FE O RIRA - WA A - KRS - BB - HT A - RER - ZJUXRANLA

BEROBRIZ L RICAETZH T ANE L, MHMIEZOBICHANT 3 EZERT,
BABOKBIREN XS HEELTED, T>EKEOZ YR MNVANERERZ Mk
DCIIET B,

B, AEICBERRESEILBLETEINTEDY, ThREMEN - SEiEa -
PIAN DR, PEOEEMAEMNEE S E DT, T OHDEICHEE @GS AR
BIETEFELTVWE DD 5,

BRZLE VM—>d?)

HEE RIS UT VS, oS L, BREOHVESOAEIZIE0.1~05
mm OHEFEDR > LRICHFAL, TNREFEA - MG - SEE o - Eiiah 5
%%, TOMBHMIMrZHMALZEON I AICHDHENT VS,
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TLE 2

B = O

HENEOILEICE Z 21k 1,301 m D a=—FRUKILTH M, ZOTH LICIFERE
500 m DIRNKAZE > TWE (KA 3). Z DI S HREICH T TEHZ W LA
IMREE DA S FEEL, BIfre-e>iEdh, et 2Pkl Tns, LAL, TD5E
HIZBBELDOEDICETED, %5 SH#HERHICHBOTIE, B A > THIHTONE
eiiofcbDEEABND,

K3 W & & & # i

UEE T OIEFOYIDIC G2 I LT, JbiusicE R EE, SimtEfiloso
FRATEHNI0MDIEEZRL TV, LML, ZO0MMIEHES, DO EME
FHETE, EMIEE 40 em BXT 20 cm DA E LT, KLKEHICHIET 50D
FHLiE->TVD, TOBFERINCHO THIE OO 2 s DB a2 8mRt Uiz, £
DYIADIEE ZHRIMEICE B, LT ICIROHEE 2o 72, R z2 X L, %
I REROINTEE 2 D<K S T DR E BB E 2T Uiz, &b, BERBNOL
DIEFEENTRHENHMNLEE>TVD, TIKATRERKEANMTONIEL S T,
MHEDEAIER > ZEH LTV 5,
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B HUEICR R 900 m BBTIC B 5 2L (L), SiESEE (05s)
BRUHTERA (0D OBfR

HEaBEaRLE (V)

PEfh R R A - OB - SRR - WU A - BREE

BEABE2 MU TOERZ RS 2, MOARBREILSMMEiEOHEZ 27
%, WBEARKIZ3 MM KOEDEHEH, 2L 2.5 mmUTOHEMKHTH S,

ik PR - R - EEEG - MG - BB - TS X

AT ACETN, CIEEIE20~25 LHEES NS, MMRNZ S, BRGNS
ELTOHFET B, EREOIHMERE LTASANCZRIZHET %,

B’ ®E L O

g s D ILvh I B 2 B iR 846 m O J = —F R, TH LI Rk
FIDEES %, BEALHTENTES S, JLEX D ILTEREIC A TIA KBS 2 &
MLTW%, BEDHMNEEDZKNTH>T, FOICTIEN > BEHEOKR 2211 (i
P2 £, HEOREREE DEV) BALN, AT > ERMEOMUE A&
fEazlE (o> U, Miassts i3 HIcFEd 2) DEET 5. WINEHEET,
FRICHOHROZEL, FARE2ZETSBAREOEHERTLELALRLLLTY
TV, —RICKTUICE ATV S, &, BEE 6 mm O @G s L ORHEATE & Z
NI 2REDND 5.

WEaSEBEARLE V)

P& R AT - Tl - SRR - BB

MEABEERE 15mmOERZREL, ZOKLMEBBELTVE I ENRZL,
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A RELTmm L FORERERL, HICEARBEL LT 5, EEHHH
BE XS EEMADKE LTHEL, MBEALE LS ERADOKELT, H250IE
SRR AR OEA RIS B,

G RHEG - WIS A - B - SR - 2 R R SVE - TR

AROBIEHIIN 25 TH B, BEOHEICTNTH I A RN DIV, Kk G
F e ZICHIDAEMMARICUENT VS, WA REICHEARND SR 5EVK
JERICHENT VS, A%, HIARICEMARHFAR > LRICHFET 5,

B £ it O

HEE DAL T FURIL O HIZIC 5 57 200 m D E DD TRV TH B, DI
HEMEHIC & > THEMTEB LTV 5, T Ot 5 HA LIS ORI S SRS
WMHLTHED, BRILIBWICE 2D FRICETELTWS, EEOBFREASNEN
W, ZONMNEAT, RELOBELXOHLVEDLEEZSNS, HaDIEIZAR
BLOEDICE LTV EN, JRFEMICREARMZR > ZREICTHT 5 0N Rk
%o BBRITITROMARGM T, WaAREOEERSZ, HBEIZEDHEEXK
L E N —FRcE D TV

BaZRLE (Vd

B RRAA - s - SRR

MEARRET 25 MM FOMFAIRZRL, RFEMEFLL, FNIKBEL K2
O, MARLS~2mmMOKEETOABMETHEN, HBEHAOEEGKkEDST
ERZ,

ik MR - BEEE - KR - WA - BB - TS X

AHOBIFRRIN2 TH D, MBAREHHRE LTORELEL, HicHahinb
TARRIGRICAENTWVWD, BEHITADREGEZ L,

8t O

TR & R & 01 s I & B A 160 m OWIT (KR 3), HYDKGEEE

S TWV5%, PO 2L L < H—OM - AEOKEZILF ML, iE
DR - B L UMEZE> TV, BTHL, AKEIEEA LR TR L
LDTHA 5. TEMMEICENT, & <HE UK L g5 g s L O R
G, CorEERES TRSEEL TV, i, Atk it (pH 2.2)
T, KIRER > E@L (2170,



26

BO& L O
RE O HEZ 8 RIS T, i 50 mIc R, 7 ORI R Bt O )
w5, WEILOE YO FEE, FKIERIC & > T > 298 U 7R 7 R s e
WMoY, LBEIEER, B 10 mISET B8 LHO RN 575557, T
DKL EDDTHIAATHBH, FHMOBAIMU G LIS TH B, E
FEILONAMICIE, WEEBHRAILMERCEBN L TR0, KOEEBOEGIEEL
{ABELT, HAIRE TR TV, EiiislomtEcd, KEOWIIEmKIER
ML bt DT, BHER R RIE LD, FEEOEAIC @M HENE L,
BEERAO (0
SEEEOTEICIE, K 500 m O EH BREAIDH D (KK 4), JtrEsic
ML T3, ZORHMEZROMBEEH, REAOKAZEDEDT, HIEGIL

i 4 SRR & R SR LBk

PO LS 0 L, fessIL oy e > T3, Ik IodtEcid, krEmic
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TWa,

FZEXLDOIEINIZ DN D H B L, AHZEHNTZ20RT, BEzit Lk
BIIIZFEALHTZNEDDEXS TH B, WEHHNTHWZERWMULL, T88FICIFEBEHE
2 REABTHERTL TV B D, ZNLBT DK S 2PlIEH S NIRRT DIEHILL
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W BEIEW S MEET, TR L @20 I o H A i
&, MBSz vbRTWVWS, L L, 8374, 843
4, 857 4E, 858 IEICIX MM OMUEA Lo THD, Thid
NGB RT EBEZDBNDS, TR 945 FEDTEHEIC
K0, WrHIESKEE (STHRAETHA ) KBEINA
HHEBLEFRE Nz, 12 A DOVEENC G OPER B R 5
NBH, 1235 FFICIEANEHEBRARER L, Z D% 15 itk K
FCHEESNEL >, CORBOEIHZHSTHSS &
WbhNB Y, 16~ 17 HLICIZM L WIEEIN D D, 1566 4
10 A 31 HIZREEENZH-B - Vb 3h, Z0H
DB IEEHHE T, HFLWIRHEAHTH %,

17 MR OIEENII Mk EEZ NS, HIHAAGDOER
(ot P (1692 4) 12 KA, LEHESAIZ A T &
BATWi, ZOREBRFTOIS TN TV,

LR, AOER 2 CUEARRE, HELE L, AMAH

H, GERATH, oK, WhEazMarhiE s, )

¥ 1706 EiCld, SHHERDNSE S O LTV 5,

1716 IR N EE 2 b b Tz, 2B 3 A 11 H
(HE 2 A 18 H), E#Eodt, SHIFARES It ,
R 7wkt % ) £H 0, 11 H 9 HICIZ B AES &
X0, PRk ipEd L, WP RER UML) TIERESET
NEBHDEERN L, HWTITIT4H2A TH, 2
H13HIZBEHWMLUWIEEIND D, T OROTEEIT, 54 1,
B 30, 72T 8 420 5 & A 6,000 A N7 I HE 5
Holze FEEOKNE, ZTOBSTESTUKTHINZD
k>5Th3,

THICRNT, Siz> CHEHSSIET L, 18 HidR D%
BEOHBLEZ VI, ZOEERNEZLLTVS,

1822 /1 H 20 HICHBREN GBI U, FZEEII CYHRFR K
JID CHidg BKkTHA9) ZHHL, TR KEREHE
EHZTW5,

1880 4 (B 13 4) ICTHSAMNVEFEL, LI L < &
L, ZEOMBEZHREL, —RlXIhEZERIL 7z, 1888
FEOBFICEORUL T LES WS, &, TOEH
LIRS I3 81 Z DD THIET, KITEICEBAEE> T
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WizkWo, 5k, TOBHLEEKIESIZHNY, 18451 10 A 16 HICIE, Fho#
DIHAFHMETL, F72 1896 4 3 H 15 HIIFEILHDILEANALL, RNED
FECT B VS HiRZR LTWa, HEOINHE 1914 4F 1 H 8 HDBEFRTHD,
BHERKAEN ST NCEE ST H5DH LT > TS, G, EOEFRET, mMAE
DD T RETEICHEDOIERDOEAD D - Iz,

.4 faRAL#BEAH (AW, AP)

B O B 3 K OGRS i 9 A R, IR (DL T ) ot Lz
LOTHB, HHNIEHIETHRS &, KKHERYZ BICHA THEIOBROHAAR 5N
%h, TOREHIKICIZZDOREDEDNIIT S, LA L, FHICENIE Y, #E
KINIEPEEE O I AR, WRJEICHKE 0 [HOBRGHMMAET 5D LT, W
IR O PUSHIC 13 Z D —TAAAET 2 I REMED D B0 T DIHBI DR AFIE Bk Lo
BRAMIC, PR Z2 LS & R 22 LS B 5 75 5 (L O MOz o b < 2T, A
R A>Tt DL Bbhs,

RIS FEEBIC 0T 9 2 BROIRO K H &S 2 A5 &, T USRS P65 C i
5 280 m, SSIHFIEOILE T 400 m, & THUEEEPEETIE 460 mICA>THD, BA
WABENLHEOLHIE WV Eo b D EEX b5, KigHIBHEOBR R
EREIIHIND 2, 3DIKEETATEDD TALLEDE-DbN, > kS NBEN
BB, Thbb, @EIFHIO 20 MY LOFEEELOBAHEASZ L, THICEE
NHZBAPMFZEA LA MU FONEDOEDDORT, EHOBELFICADNS
10 cm DEREBLE, Z O FIEHE m ORI AV ENBICT Ehw,

BORE RSS2z S TE-> TE 0, AERLAERHE ®ERITOE T THE S
(KR 11, FFHEOEEA S ©BAMOELIERTICE L E D TH 5, BAFMN R
OB EICEDNS LA, KIS TR <A 5N, Klom THRIBDEEIC
3, X0 R o O 5 RIS R TED N TV B,

BOREVDOS “U T A7 LMEENZBAOEKARS AP) &, “KA7 &
MHEN B IERSEDCE (AW) LD 280570, BEEHICFZ HDZH, WH
DEEWH LT, ELDTAIKTH S, VI AR RCHOEET A, FhcE
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B 11 MR E 2 2R KB FUSRLEROSEEZEH
CEJsiBRIErG /5 1.5 km)

Oz 5 ND N EEDE T RFEHMT EEA NS, BAEZ
ICEH, WIKOEY, MMZRIKABAT, Kilrs - bE - HAG EOMgz b h
9%, TOREHEBAWNSE 5, ESEEGYE « PRV EELLET, iE
UHEWDS, JKORENTH L TEE L <5<, Kedddmid s MEzmrd,

AT REE RS, BICREBZRT S, BERAT I AEDOEAT, 15 cm
DURO#A8E - BEEABLUCES, TDZ W TFLE> TVd, BHIEIKEICRAD
B E7eE 2R L TW05, &d, NUDHKER ZEATVS, Kk, BEMHE
MHEds 2\ &2 D HHE)IDJIRICIE, BARD 2 WVIERIEAICZ LLWEHBOIKA
NHEND, T OMMFHIKD KA TN THNAEMEOATEZIE, 50V
BOZIEATH %o T AL, ARAVCHIREEZ & > Twa, efikic
BN TS EHZE T RN D5, LAL, BEOZNEICERRTIEEL I
BT, AMELTHAEN TS,
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. 5. 1 mEWEE (9)

IEBEERENIC BV T, ARZIIEEHB X OCRARICEDNTILS 0T %, &<
MESNTRVED, WROEWZIIEHOMZ &H, TOHREIKIKEATSH %,
RERELTHED, TOREIEFTMLUEDOEDDES TH %, Gk, /IMMEHET DS
BSHGEZ OMTIE, BIKEEZFEE> TS, TnelE > FARFOLDEEXDS
N2 LD, KiEGGIC L AR FICHFEL, &2ICBIRBEZMER> T0a,.
FRBREEOMEBICIAS DT 5, T FMid s, HEaElBHazRd 5k
JE, WERERE, > B LB SRS MEEREL, TOREIE 20 mIiliE
ERCD

F3 X FEEFEIRRPGAL, MRGTIEICH D NS B IER (K,
FRERE (90 SRS S (Ap) L OBIfR
g:c: iR, gis:WHE, 9.9 BE

I 5. 2 AESWEE (92

HEZILEEN S 25 Ik Bic, NMNIBICECEHREE E250%, 20 1Dk
HSILIOmEFERE, R 1,150 mBhEic@Eb Nz Mk Lizkilke, o Ebhod Tl
WEHET, ESKHCHBELTED, 6 MU EDEEIZEDEDTHS, TN
KIEETZ>TVBTHIC, TOHEBDTEDLN TV BFNICIE/NINELEL, ZTN&DEE
NTE, KEIRTRF L x> TV B, ETABEMO I J5HEE 1,020 m Tz &
EEE LT, #1156 m DEEOXLKEARE L, EIH 25 m ORKEGOEEDFEL,
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ANEEMOEHBICHEDN TN S, &, BEEN65°W, 15°S DM « WA 2R
T, T OILDHEK 900 m BHTICIEE CREOHIET 2 ki 18 &, WIRKERE DM
MxZBICHET B RIKABS E DK 300 mDEE &2 E B, N-S, 20° E OjEff -
BAERLTWVS, FCOILFONEITE, & <KE LA LIREE ORE & s
DHREDN, BPIREZHNT, ST 156m, ES50mOTFHEE>TEDN TV S,
CHEEICZ UL, FNCATAEZINEDMBRWLHEABZZEDOATH 5, C
NOMMBICHHT 5L D, LIREOKITHOHRNITH A 5,

CNELFEKHHEZ Z 5N EED, Ko KE LAt b N5, T
NUFMEHKR 1,200 m FhEC o fm L, & & A EBEHRONLMEEN 5% %, TNUEHE
SNEHICETH, TULAEHOXSTE DT, TOFBIEEENNE L, LifiE R
O (20 cm) ZEA TS, JEEH 10 m OpUE L7z LpdE 7zl LT, KigL
DEFICEDN TV S,

I 5. 3 BOEREE (9

BEARO D HIIC LIELIEAR SN D, 7O AR S O Xl s s o h
BICRONTWVE, Wbd “vF X7 O2XHERYT, @HEMIREEELE B,
EEITIBERERT, BEIE3mENT, LJCEZDONBIC, ZUaM»54%%
MEMET 5T DB B,

INRTEBGE O W 200 m OB XIS LKEICEDNTHEEL, ERilizD<
26DEEZBND, T ORI ESBIMEEFHRERIC & > KHBICHEL TO
%, CORIEHANTIX, COTOBREBEHIMREEZ %,

.6 KB X TEAE

A EHEXICIE AR L TH B A, KEHIK 2RI oM L, FHCHERBMLIORHNS
EL, 1smllEcET2ebHB GB 4D, ABREARZMICKATED, B
Z 5L ZOMHOL DIZARZNEFHOEIHINICHEZ TH 25, KilipkiZafL L T
HWEZEL, WO O—LEE>TVS, FNCRFREZRETZHIEHALNS
D, TNBHTDILLBAMLENES THB, AiELLIVIBEAL LI LIEEE
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T, HBELIEREANZHAEL, BEAEEMZREEV. BmEOEEZED
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B 12 Al & R AR LE V)5

2Lt HB, DML S EEITICOT T, BAROE MCREOH 2B A)E
NHEND, THUE10~30 cmDEEZE S, K AUE L7k MifOE T, BT ED
BEBEZE > TV b, BREAUELCILS ML, EHLbHTHBOHZ L DI “
DIRA—L" BB, TR RO/ [REHVERHLICE CHEEL TV 2
DT, HEEPKRM, E5ICE THEOKRAZEY, HEEPHROBEIcED
N, #ENUOKILKE LTEKRMOEDD 1 DTHS, TR LEF2HH54ED,
FERREOBEAWET, TEEROIVIETHS, BHICBRES 1 om LD
EMOXS TR ZZRICETALTWS, B85 @ TR, 7o kb
DIEFFNCEELTHELCTEEDTHA SN, FHMEAHTH %,
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HiclE, BEEEMRTHD, B—LELELRHERLTV2,

BT KT EOBNFIC A BN B nRE
g0 3cemKDOKL BT NIMERE, > EHT S
g, WRES R
st WHE, WwEERINTVS

m: @Rk
a:r  kilix
1 DO T i A

ARG ALK T D, M FEIFICZ LD, RETER R0 UIBRSER AL
IFbNTWa i, TR EBM U TREIL - LI - b 204y V3
Mt EWNNETCRH20MECTED, T kRO—RIE R —F 51 ER L
LiEo TV 5, MRBEBETH->T, H<hSHHTH S, G, BARO—ES, &
fikthoa k) A LTHHEN TV S,

1. 1 # & 8

X MR IS PG B O BEEF IR SR O TE G I EIC A BN 5, RN STRE LTz6 DT, EEiE
CHBLADERAZSH LTS, £EE 200 m, 1E30 m ORBEMICEIEL, 0.7~
3MOFETEEDN, WMMOZENE L, ZOREMIE Fe.0; 40 ~45 % TH D,
WA 20 4E00 5 22 4E % TIC 450 t DA FE LT 17,
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. 2 #i 1 & 8

KIE LR PERE D FHRIRRIREIC I, NRBRRESIIADBIE L T b, »wIhe
WAL ZEAAAE L, WDKK Z T A WA E LTz D, H50IEZOMliE» 5
A Z W OIRFICHER LI DT, BIELABZORENALNS, Tkt
H O BHEROM, FHRIERILTTO)INEWIC L BENFEET 50, BIrEnTnd e
D FWIRRIE S D E DT, VRN ETFEN TV S,

BRI 5 RSN 7 Fic D, WHA126 4 7 AD SlE(Z2 D EDTH
%o HERIETULESILE T D 974 m =iz GG RROILH e, Hle D 2 #ATcDH
%o WIBFFUKINGUR, #%E 3G 2R ETEN, WIht &aiiokzzic 2 i
Lo TV D, MR T Eote Tofe D 2 AN TV %, bk
FLFBE L A BMEICHER L TV AW, TOmMAMMIEER L x5 EE RICHER L
WHHE, H5VIREHENZNENTHELET TH > T, HiCH TR LRI
ERZRLT, HEO~RBOORIELE LTHET S,

1. 3 i T

EE OIS IO A EFR I H NS AR TH > T, BUEDL BRI (IR
PHER IR AT NTHEN) & U CTREAICERINE N TV S, BB LD KIS % i
A AZZMHEN GERE 100 m) (DG E, FEEMIC DD b NI H 21115 DS RN iR 8
ZWEE R TERING %, COBEFEMAIIE S 40 ~ 50 % T, TORHNE E SISHFELICH
28 (KR4 THREINL, FREIEA 100 ~ 150 tEH SN TV 2,

i TREGEPE R DA INICIE, BREDITPEICIERARENH O, BIEhize
S, ZOBRDBFHDO®IC, BHEREFELEV. ZBTRROIHTT, 11K
DAL, WKEOIREDPHR L TED, HBOFEL L TRINEN TV 5,

. 4 FEKL (hA4V o EE) Y

BSWERIC K > TEB LEHEOR 1T, FEMAMBOZMCEL, HN5
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CEDERET OIFRE LTHHEN TV S, itk SK 29 ~ 36.5 T, Mif k5K & L
THEMLTHIETH BH, WEORIAHOOMD N ELS, KIeF Ot LREd
2T ENZVDT, ABEMESRERE L TRAEETH D, TOHEIE 10 T toLE
2R &

. 5 JiflEkE+ CR—F4o FER ) W

BT L, T OB T 400 mIckis & < FEEL, WHTIC X
BHUEOWE H B, VWhWBO—LETICFEEL, BB~FBarEL, 20 R
FEtkE R Z TS, JEE1E 0.9~ 3.5m, ZOMNiE Al,Os 25 ~ 38 % T, SiO.
36~ 49 % BT B, BB LL LTHAE N, BELHC i B Ok
LR S C WICHT 5508 Bbh %,

. 6 # )

IS BRI AR DO —HT, R EMEN BB IR RIE T, BAicYitid T e
MTEZDT, AMELTASHAHENTWS, LML, KA TIEZDOZ<IE
NEICEEDN, RaRICAERSHIC, XiER a0 mEHIGET, RN R
ENTVEDHTH S,

R A E T OBCRETHIC FOHEE, ERHONZ AL LTHMEN, %
B L EEH O P O NHRNIGE, &2 WIRMEEFILIOIEE R ETRAE AT
%o WINLZOREETHHENEDATH S,

M. 7 HEEEB L O DY

R I 2T T B HAUE, SEFEHEERICHIAT S 2 EMEX 5N, KR
TERMOGZE, &3 VEFRLEOHEER T E TRRMEMIbhTws VY,
YK 32 BOMBN D BH, TODZRBHEREMBRDOHZELDTHE, J45D



54

BiSRO KB E, R I & 7 B & OB L <3G LT 2 W S I 5
FLTWVWD, £/, ZOMOHIBICTFET 2R TE, TEIHEIRR - BESRRIEHEK
I H D, KIBRREERCNICHTZ2EDLEEZ LN,

B 5 PG 5 O E WIS ORISR L, A ICHEES BiIch > 5d, —fic CI
IKHATWVS, TOREFELVEDIEMEILONEICHER T 2IRRT, RESP > K
W (50 C) A, pH 1.6 DEEPEIESREER T, CI' 729 gr/l, SO." 2,030 gr/l, Al" 289
gNEZEHLTWS, LAL, —MIciZ Cl 30~ 190 gl 254 L, pH#I2 TH B,
e U, M 28 ~ 72,5 COILHEIHZ HDT WS, &I, WHEW OB DMz’
WCEH T 2ERIE TR T, pH 6.2~ 6.6, HCO; ZZ & (832 ppM & 15 il & H
%) IC&H, 50~ 90 COIEEL>TWVS Y,

TR R O F BH BT I R 2 BOMRNDH 5D, THIFETDOE DI
AT Cl GRAMDEV, ZTORICDEVED, ThbEM FKTOGHRE E S
BO6UNENLIEZNUFLYCl ZEEht 03, #Hi5 - KEE - &5 - Wikis
BRUHE - Fit, H20ENBRRO—HEGITICHOND, ThHDEZEHE
MEMILKERTH 2, TOMMEDREBOEIRIEFERICFEEL, THidpH 2.2
T, SO," 888 gr/l Z4L, CI'idfEmic 2.3 gr/l TH 5.

ClicETIRE, WL T LADEROEMICH 5, THFHIEMICEE RN RE
D, TUHHET 18 ~ 32 gr/l, RO - BT 39 ~ 52 gr/l, JURFEET 35 ~
511 grl TH-> T, MAICHET 2 EDEETHENSZ VY, BREOZ I HHMH L
IKFEIRD 2 VIR EETAKFRIRTH D, L EITFHRER - WA L 87T
%o BEEPIEPEIICTE S 2 P IR, RO SRS COMOBHERTH
%, WEENGOM, Ko m R MO RKIERRIGIRE 27 CORMBRTH 2, 5B, 11
SRR O 1.5 km O/NI&ICIE, TRE 30 COHMURMEL LT3,

FENLDRE I RTRRMNH SN D, KIEHIE R P55 OE ORI S - BT 5
ald, BHEICETROHINENSEL T 528D T, A& EiRE 60 CORERERT,
%G 37T CORMRTH 2, BIHURFT RGO 2 e, SR b S
TEH5EDT, E 40 CHiRDKMBRTH S, 75386, TOREE—RICHIENE <,
FIR AR > TRADILS AT 2D EBbN 5, &, KiEiEisoh
AN IE, WREE 19.5 COY 7 FHURMNFAE L, BrkiE s 0% 51 LIRES,
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HBVR THOBENFE —FEAIT T, REEND 2 OIS ZILIRT 2 1m R
ZrRIKEHLTWVWS,

n. 8 1 m n

i s i SRS D Fp A g LS DBEEL O L & 2 A IiE, MBI LI
LI T > TV a W, FEHEME OBRIC K 2 28 HiiciE, > IO K&l
BN D, KEFZECTWD, FIAIQEFICISIEERR O MBI 2 1, #risik
RICTEEC > T,

&b, BRI174 8 M 23 Hicidm TREMREEED, HRRI 24 4 8 J] 16 HICIZFH S
FREESES, BHR1 29 4F 8 J1 18 FIC MG iRkEMba NN, IREEZIHIZ L TWV5, V]
NEENND > THRITHEL, MKRLEFIC LI LEARASNSLNICET 5BXD
EDTH%,
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a4k BRI XU

S0, | TiO, | ALO, | FeO, | FeO | Mn0 | MeO
1| 5048 | o088 | 17.50 | 3.80 264 | 0.10 2.61
2 | 53.60 | 1.25 | 18.82 | 2.12 6.26 | 0.13 5.27
3 | s53.40 | 1.27 | 1856 | 2.36 6.21 0.12 5.52
4| 5862 | 1.05 | 1884 | 200 330 | 0.10 3.42
5 | 5659 | 1.00 | 18.84 | 264 | 437 | o011 4.46
6 | 61.61 | 0.94 | 16.54 | 2.60 | 3.30 0.0 2.98
7 | 5752 | 092 | 1690 | 394 | 378 | o1 4.96
8 | s6.66 | 094 | 17.15 | 3.08 472 | 012 444
9 57.88 1.00 17.58 2.48 3.86 0.09 3.02
10 | 2964 | 1.41 | 1886 | 5.80 415 0.13 4.66
11 | 58.26 | 1.08 | 17.85 | 3.30 3.90 | o0.11 2.64
12 | 50.88 | 1.3¢ | 18.92 | 4.42 5.39 0.14 5.81
13 | 5712 | 118 | 16.92 | 3.47 434 | 010 4.03
14 60.02 1.06 17.06 2.40 3.93 0.12 3.12
15 | 53.30 | o088 | 18.04 | 3.60 5.68 0.15 3.75
16 | 66.80 | 062 | 1438 | 232 | 2.43 0.09 1.02
17 | 59.32 | 1.13 | 17.76 | 2.46 4.61 0.12 2.93
18 | 56.80 | 1.13 | 17.00 | 3.55 6.01 0.10 3.08

. Olivine-augite-hypersthene andesite (Vd)

PRl Zls (A EEFNLOR, [IH%

. Olivine-hypersthene-augite andesite (Vb—c)

BEFEZILE (A BEIIE 2 FEET

. Augite-hypersthen andesite (Vc)

SIRFEZILE (A HBEINGE 1 FE®Er, 50 2 FEEA
. Olivine bearing augite-hypersthene andesite (Vd)

TR ER (KD BILIRARER 700 m
. Olivine-augite-hypersthene andesite (Vd)

Bl lEE (L) AR O R

. Augite-hypersthene andesite (Vd)

[ (Lo)  MREFERE, JOGHMN
. Olivine-augite-hypersthene andesite (Vd)

RIRMEE R A S (M2) PR AR S B 5

. Augite-hypersthene andesite (Va—d)

WEEEE (Ms) S E SR PR

. Augite-hypersthene andesite (Vc?)

AR S (N2 AR eV
. Olivine basalt (lllc)

FrEEE (Ns)  RFEALE
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22 | 115 F DB 22 i oy
CaO Na;O K0 H,O* H,O- P:0s Total
6.41 2.91 1.81 1.72 0.18 0.17 100.21
8.95 2.45 0.96 0.55 0.21 0.25 100.82
9.27 2.44 0.94 0.48 0.18 0.24 100.99
6.87 3.25 1.64 0.49 0.22 0.20 100.70
7.33 3.01 1.73 0.55 0.24 0.15 101.02
5.34 2.99 2.62 1.47 0.18 0.17 100.83
7.51 3.13 2.07 0.09 0.18 0.22 100.63
7.66 3.07 2.17 0.30 0.12 0.18 100.61
7.90 2.60 1.90 0.50 0.31 0.18 99.30
10.28 2.45 1.15 0.52 0.24 0.17 99.86
7.22 3.11 1.88 0.72 0.50 0.19 100.76
9.90 2.26 0.53 0.69 0.42 0.24 100.89
7.49 3.08 1.88 0.27 0.14 0.20 100.22
6.06 2.71 1.83 1.22 0.20 0.23 99.96
9.01 3.23 1.20 0.21 0.22 0.22 100.39
3.31 3.52 2.14 1.66 0.82 0.17 99.47
6.57 3.02 1.73 1.01 0.23 0.15 101.04
7.80 3.00 1.15 0.47 0.21 0.20 100.50
11. Olivine-hypersthene andesite (llc)
TOfkEE (Ne) s TREmEE, 582 m =ff sini vy
12. Olivine-augite andesite (1Vc)
=t (No)  Ekr Kk 680 m
13. Augite-hypersthene andesite (Vd)
Pk (0 RITIINRA R 840 m
14. Augite-hypersthene andesite (Vd)
PR RAC S (P ERE
15. Augite-hypersthene andesite (Vc)
E TR b (PO m TREETE L
16. Hornblende bearing augite-hypersthene andesite
s (Po)  flith i SRURERS 1
17. Augite-hypersthene andesite (Vd)
RS (P WA AR
18. Augite-hypersthene andesite (Vc)

esrRE (Ps)  EPAILEE
Orbirds « HIERE23 & k8 6
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(Abstract)

GEOLOGY

The mapped area is located at the southern Kytsht and it
covers the area of the Kirishima volcano. As the basements of
the volcano, the Shimanto group (M) and the Pliocene andesites
(A) constructing the low mountainlands or hills around the volcano
crop out.

The Shimanto group is considered that it has deposited in the
age of Jura to Cretaceous and covers vast area along the Pacific
coast of Southwest Japan. In this area, it is composed of thick
alternations of sandstone and shale accompanied with subordinate
amount of chert, and yields no fossils. It is somewhat sheared and
faulted.



The Pliocene andesites are grouped into three. Hornblende
rhyolite (A;) seems to be the remain of a dike which occurred at
the first stage of the Pliocene volcanism. At the second stage,
porphylitic pyroxene andesite (A,-,) and hornblende andesite (As)
were formed. The latter occurred as dome or lava flow in the
final of the second stage. After a period of denudation, andesites
of the third stage (Ag-) constructed volcanic cones here and there.
The forms of them have been destroyed, but the situations of cra-
ters are now discernible. Most of the cone are composed of basic
andesites, which are easily distinguished megascopically by the
abundance of minute phenocrysts. In the final stage, however,
acidic andesite (Ay) occurred perhapes as central cone of andesite
(As), which intercalates abundant amounts of scoria between lava
flows. The Pliocene andesites, except the Ag, almost wholly con-
sist of lava flows and no-pyroclastics. The andesites of east area,
namely A,, As, Ag, and A, belong to the pigeonitic rock series, but
the others belong to the hypersthenic rock series.

The rocks of the pigeonitic rock series contain as groundnass
pyroxene, only monoclinic pyroxene, while those of the hypersthe-
nic rock series contains orthorhombic pyroxene with or without
monoclinic pyroxene.

The activity of the Kirishima volcano seems to have succe-
eded from the Pliocene volcanism and continud until Recent. A
number of active fumaroles are present on the summit and the
southwestern foot of the volcano, and many records of explosions
happned in the time from the middle of 8 th century. The Kiri-
shima volcano is a composite volcano consisting of many cones.
These cones are mostly shield volcanoes of andesite, but there are
no aspite. Generally speaking, their forms are homate or conide.
Homates which are rather rare among the volcanoes in Japan predo-
minate over the volcano. Among these cones only two are double



volcano, and one of these two is the basaltic pyroclastic cone which
is also rare in Kirishima. Many maars or craters which have ex-
pelled lava only once are created in the later stage of the activity.
The rocks of the Kirishima are olivine-pyroxene andesite or pyro-
xene andesite. It is the characteristic of the volcano that olivine
is often found as minor phenocrysts even in the acidic andesite.
Most of the rocks belong to the hypersthenic rock series, except
the rock developd in the eastern end of the volcano.

The activity of the Kirishima is divided into three stages, na-
mely the stage of Kurino andesite (K), that of Shiratori andesite
(L), and that of Karakuni group (M and O) and Takachiho group
(N and P).

At the first stage, were formed a broad shield volcano (K,)
composed of lavas of olivine-bearing pyroxene andesite, and on
its slope, paracitic cones of pyroxene andesite (K;) and hornblende-
pyroxene andesite (Ks) were found. The cones also belong to shi-
eld volcano. At the end of the activity, the eastern half of the
volcano seems to have subsided deeply.

At the second stage, after the deposition of Takaharu sand
and gravel bed (g,) on and around the Kurino andesites, volcanic
activity repeated the course of the first stage, and constructed
main bodies of shield volcano consisting of olivine-pyroxene ande-
site (L,) and parasitic schield volcanoes of acidic pyroxene ande-
site and olivine-pyroxene andesite (L;). Some of the andesite are
so glassy that they look like pumice. The summit areas of the
volcanoes seem to have subsided later, but they are wholly covered
by the later lavas and show no volcanic features geomorphologically
at present.

At the third stage, the centers of the activity migrated here
and there, and many small cones and maars were formed. They
are grouped as Karakuni group in the western half of the sheet
and Takachiho group in the east. In both groups, rather acidic



andesite gave rise in the earlier stage of activity and basic ande-
site in later stage. Nearly between these stages, pumice flow of
Aira volcano which will be mentioned later extruded in this area.

The activity of the Karakuni group, which was weaker than
that of the Takachiho group, gave rise Rokukannon-ike (M,), than
Onami-ike (M, 3) and Karakuni-dake (M, 5) in its earlier stage.
The Rokukannon-ike poured out scoria flow on the lake deposits
of Rokukannon sand and gravel bed (g,) at first, and then massive
flows of pyroxene andesite. The Onami-ike and Karakuni-dake,
both are being beautiful homate with the craters of about 1 km in
diameter, flowed out at first very fluidal lava of olivine-pyroxene
andesite along the valley on the southern foot, and then poured
out many flows of autobrecciated lava of pyroxene andesite or
olivine-pyroxene andesite which are soft and resemble tuff-breccia.
The activity of Holocene has constructed conide of Koshiki-dake
(O,) and limori-dake (O,) composed of basic to intermediate olivine-
pyroxene andesite. The former scattered scoria at the beginning
of the activity. Following the construction of these cones, the
activity became very weak and flowed out lava of olivine-pyro-
xene andesite only once from the craters of Byakushi-ike (Oj)
and Hudo-ike (O,), or scatterd pre-existing rocks with subordinate
amounts of juvenile pyroxene andesite blocks (Iwo-yama O;) or
without juvenile blocks (Og) .

The Takachiho group is rather complicated in its history and
the relations between each cone are not strictly discenible. For
the first, massive lavas of pyroxene andesite composed Ohata-ike
(N;). The eastern half of the cone seems to have been destroyed
by a great explosion at the final stage of the activity. The lake
Ohata-ike itself is a explosion crater which scattered only pre-
existing rocks in later time, namely perhaps at the same time of
the activity of the maars of the Karakuni group. Following the
andesite of Ohata-ike, a glassy acidic pyroxene andesite con-



structed Maruoka-yama (N.), and then double pyroclastic cones of
Ohata-yama (N3, 4). At the base of Ohata-yama, exists massive
lava of pyroxene andesite, and it covers gravel bed which would
be correlated to the Rokukannon sand and gravel bed (g,;). Fo-
llowing the activity of these andesites, basalt and basic andesite
constructed Hinamori-dake (N5) and Hutatsuishi (Ng). The appea-
rance of the rocks of both volcanoes resembles well each
other.

Hinamori-dake is a pyroclastic cone with a few lavas of olivine
basalt or olivine-pyroxene basaltic andesite. Hutatsuishi is com-
posed only of lavas of olivine-pyroxene andesite or pyroxene
andesite. The basal lava of the Hinamori-dake is covered by the
pumice bed which has fallen just before the out-pouring of the
last pumice flow of the Aira volcano, and so the activity of the
Hinamori-dake seems to be the last one of Pleistocene age. Fo-
llowing these, it seems that Naka-dake (P, ;) was constructed. It
is a double cone consisting of somma of olivine-pyroxene andesite
and a central cone of pyroxene andesite. Then Takachihono-
mine (P, 4), Shinmoe-dake (P;) and Ohachi (Ps) came to active one
by one. These cones consist of olivine-pyroxene andesite or
pyroxene andesite. They flowed out fluidal lava in the early
stage, and more viscous lava in the later stage. The extreme
case is the Takachihono-mine, which has broad lava plauteau on
its southern foot and trigonal summit on its top, which was
formed by the filling up of older crater by massive lava and
scoria. And so, the Takachihono-mine has no crater on the sum-
mit. The maars of Ohata-ike (P;) and Miike (Ps) seem to have
been active between the ages of activities of these cones. Among
them, the Miike has scattered abundant amounts of hornblende-
bearing pyroxene andesite pumice.

The rocks of the Kirishima volcano belong almost to the
hypersthnic rock series as mentioned before. Only the rocks of
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Maruoka-yama (N,), Hinamori-dake (N;), Hutatsu-ishi (Ng), Taka-
chihono-mine (P, ,) and Ohachi (Ps) belong to the pigeonitic rock
series.

Among the many fumaroles in the Kirishima volcano, the
most active ones cluster at the west summit of the volcano,
namely on the lwo-yama and in the Ebino plain. In former days,
the activity was severe near lwo-yama, but it migrated from east
to west gradually except the crater of Iwo-yama. At present,
new fumaroles become active at the side of Shiratori-yama, where
only water vapour rises from the depth along the roots of tree.
The fumaroles cluster also in many places of the southwestern
foot of the Kirishima volcano. The migration of activity is also
seen in this area and the direction is from south to north.

Some fumaroles entered in their active state before the erup-
tion of the Shiratori andesites and remain active still at present.
There are also fumaroles at the west side of the Kurino-dake, and
the north side of the Shiratori-yama.

The records of the eruption of the Kirishima volcano begin
with that of 742 A.D. The activities of 1566 and 1716 were in
large scale and resulted in the death of many persons, but there
is no record suggesting the outpouring of lava flow. It is known
the explosions the end of 17 th century to have took place at two
centers, namely Shinmoe-dake and Ohachi.

The pumice flow (Ap and Aw) distributed around the Kiri-
shima volcano is poured out from the Aira volcano (caldera),
which is the somma of the Sakura-jima volcano. It is a loose
pumice tuff-breccia with some welded part in its lower part. The
flow covers the Kurino and the Shiratori andesites, and is
covered by lavas of limori-dake, Takachihono-mine and Ohachi.
The pumice flow in the northeastern part is covered directly by
a thin bed of pumiceous sand and gravel (gs), which is the
secondary deposit derivied from the pumice flow.



There are many ash beds erupted in many stages on and
around the Kirishima volcano, but they are omitted in the geolo-
gical map as their total thickness is less than 15 m or so.

Alluvial sand and gravel bed (a) developes well in the north-
eastern part of the sheet, but its thickness seems to be less
than 3 m.

ECONOMIC GEOLOGY

The mineral resources in this area are rather scarting except
iron sulphide, sulphur and kaoline clay which have intimate rela-
tion to the activity of fumarole. Mines under operation are the
Makizono and Shiratori mines. The former digs iron sulphide at
the bottoms of small lakes, west of the Onami-ike. The lakes are
filled with hot water, and the sulphide is being deposited also at
present. The Shiratori mine collects sulphur from the fumarolic
gas of lwo-yama, west of Karakuni-dake.

Kaolin clay is the alteration product of the fumarolic activity
and exists in the field of fumarole in this area.

There is also bauxitic clay which is intercalated in the older
ash bed in the southwestern foot of the volcano, but the quality
is rather bad.

Hot spring are abundant in this area. Most of them exist in
the fumarolic field. There are also hot springs and mineral
springs destributed around the volcano, but they are small in
scale.
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