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WOEE - A - BER - QRN B 2 REWES - BRE - Vv
ARELENELEOERBMPAEBL, RKEWVWAEOEANLRD LY RO R
yFREND, FEBEOWIL 0.1 mm UL FOMM AR KR EEE L, I
WICESN T2 RERFOMA N EOLNICEBREINTWS, EREOEHSIL,
0.2mmArdORER (y =1.643%£0.002) & 0.3~1 mmOHAERE 2 LT
B, Ny FEAEDAHEITRE 05~1mm L TEF A 7 RICEST S,

EEEEAEBEORNL T =V A TR, BETH D, APCEILEEILTH 1 km O
BB ELHEHTE T LI, ES2~3mOLrXE LTHETS, Af, HaET, &1
~2 mm ORI DA DEENS T2 D,

HERBEOKINEZFSE L T2 b0IE, BRKEHEEEbnsbol, BERE b
NH5LOLRD D, BIRAEIREBbs b oL, Mk BEkE, SRREZIE0S R
THEMEIRATH D, LT LITRHRIZCASERICE 2, H2WVIERRED Ny T
EEAET D, BWAEFEO OISR TH - T, Wk, i, EERRo XS L Bbind
HLOBE, FZDICHERG, BEEOA LTI 1~2 mm OMREARES % SIET 5 b
DHH D,

kil (LRAEEEIKSE ?) (Z—384T)
PEML - B HOBT H JSHEE SR 0.5 km DR A
RO R - fRRE - WRA
JRAEORIE I RDRLTWD A, BIKEPL OO L Bbhd, Mk oA
LREEA T E s, 0.5 mm B LD AN AREEIC AT
b, BEAOKFIEIZIROBY THDH, X: #HikdE Y: #HHEBRE Z
CEBE BEEG X<Z<Y y =1.661£0.002 2V=—76" disp.:r>v

EZiA (2—425)
PEME S EFRTH LA T 2 km
A B - WEA - Sk
U THOBI B Z R L B b s, B E 0.5 mm AL o AR o 1 R 28 4
EFAICEIRICHE Y, TOMMEERA LEROBER L1 SR HEEAR
WK, MECREEZEL TV, BEAORRAFIEY Lo bo L[
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LTCThd, vy=1.665+0,002 2V=—75 disp.:r>v (BFIOKRD 3)

BIWERO RN 7 2V ARARICKTFICET S, ZHTRERRLY 7 LA
FoEREEbND,

R (Z—378A)
FE M o w0 MY AR 3R
R - BER - WER - RER - R - MER - F X R - Bk
PR CITHLEIKBE T, MEREILIC 1~1.5 mm O EHEH S %2 AT
5, BEFTIH, PEOPEAMMIERS - HER - AR LEICEBRL ST
W5, A, FEHERELZEIAROEER - BEFL, ZhAbiEO LA
Fmbly, A -V —FLHBEHRL VD, BERIRCQOLOT
bhH (X: W Y=Z: k@6 y=1.63220.002),

i

SEAD KT LD X < FiE L2 s BB O ER T H T, 0.5~5mm DR - #
HEOERBNEET D, BEFOMWELPEHICET S L0 ELTWE, KEHRG TILE
AN A R ENER T EICEER S,

BEREEAMANAGFE: (Z—308A)

FE M AR 0.7 km

WA T AN - MRS - BHA - BER. FXUn - BIKE
ANARHETRRET, BES ImmUTORREREET 5. HEAEKYE
FIRT 5, BRAESCS RRUAAEEZ b, RAF VT A v 7 ICadn
rratts, BERESRSEN, KBETH D,

Im 2. 2 & A& H

of

ERE AR

SIS AR A BT, REUE & A TS L O/NENRD B D, T D DR RITER
DOIEREFOENIZES OB M eng, B o203 722BRIZHD1 - TV,

TGS ORI H P ALAE PR 2.5km DEEETH B D, HIRO ERMIT N30 W,
BURHT 40°NE, ESFK 1.5m Th Y, HIMEREROEZRAELZEH N TWD, H
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&

fh, MUK, BEOHEATHY, FETTITMRERSEOALKLTIC, miiak . (HER
A MBERMELE) BEA - GREalkL) BER - R4 OBGERRO LD,
TP O 5 IRV IR B 0.7 km OHSIcH 5, ENROAEMIZT NSO E,
SLTERY, EIFEE6<HEmTdHs, KAM, Mk, EECHATHY, 2
~3 mm O EREROEHCR O, 1% S PATICTES L THREEZ S < 2 T D,

ARRKRE - RS

FRIFATIT & AR - MRE AT, 3724 B S s FH o P o AL BUR) & mE PR & 125y
i %, M~k EREADOAEMNGE - KA 12 <, ZOENITHKLO Pfks ~
ARABE OH S b H Y, SHIIAYETH D, MBALESICE»NDH, Waf
DT DA T, B & 2 OEHE L OB OEFN AR FE 1T ABANC A 88
%o R EIZIFENZENORERGHAOERDRLTHD, 2D XDy
AR E L ORBRARAGENIRETILT 774 MIRVEL, EOEKTIE, MHEHIHE
MWETOERICIH> T, WHEREEOANER LIZLIEE, U 2RICBF ST
Ho ZOEH LI AT, M~HALOMAPIE & A TEBE ~BERE & 25, B~% 10
M DESTHET L2 LD D, ZHHOERAEORT ERIE ENE-WSW £72
IZTEW Th-oT, JHUOMMEREHEOMELHIM LTS, UEOFEENS, 2
NoOBERITHIMEREEE BE, WRf - MBLEEICEIPN TR0 EELD
nn (hRAAERA & ORBIRIZ 19 H 55 4.5 NS,

Mk P BRERA RN RS (2—432)

FE M o B HEJRET KRR 0 B

TR BER - BER - MOaMANE - HEER

R 8L - BROE - BEIKA - GRER) - (RIEA)

BER (HKEAG~PHER) 1T, PEO 5mm ICETHIHBRO LD
L, KEHO 04~15mmiiobDedh s, MERELTEROBEE
FEEBERT S, MPAVERRBEE LTI HLONREL, Mk RHiEns
NHD, 0.5 mmALDOHE R EDERNT, ZFLALDLEDDONENHBEER
fkLTwsd, BEFLANAT LI 0.3~1mm T, PHEBEZEEY A 7R
EETLH, REFIRBEO~FBOOZ AL RT ., MDA 386G~k
BC, LIELEERARBEL TS, F@EEAIE A AHNNEE S > T, R
SKEOHANAOFHKICE > TS, AREIALOLODOMBEEED S,
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o R ERAN G NS (Z—374)

FE M c H) AT A

LRSIy - B EA - BEA A

RIS SEM - BER - $90 - 3k - FH U0 - BIKA - REEWEEY) - (BE
RE) - (RkiEA)
I~5mmoOBEREBOANTENL RS EEBSERRMAKEZ Lo, AR
FEHKEAONBELE FHERAOAERENO R IEHRBENH D, NI
LIFLIEMERILL WD, ANAIZREB~HRBAOSLOMEE RT,

IINIEF « FEA « /NFAHIT O/ VE I

BRI, fRAFER A RO« FEA « NFA TS R ~ B 28 S
o ANAEREALZERSE L, B EROAENRE - PIfE D Oh~H
RIPIRE ~BES & K <KEIT0 20 TR LTIRLTH D, TOFMETIE, Zhb
O UIE LI RAFE S PICRE O/ NEA A ST D

BEHEE - HHs
AL G O FREPFEE FICH D a— TV MED 1AERE, RBIR - JRiEfhronz
FHERMATHICH 28R 2 L T2 25K L D D,

FEFIFH DEE

RGBSR T, RBRA, P~HRIO SIS, 1 ~1.5 cm OBEEO A
PARRA XV T 4 7 ITHET D, SERPEZIE 10 cm~ I mOARERT~vZ A b
IRASEE < .

a— k7> K& (Z2—350)

FE M : ) AT dE SF oo b

TR - ANA - MR - REES

BB 8EY « R ER - BER - 885 - AR - (FRIER)
ARNAIE b2 b2 EICHY, MEMERAXY T4 v 7 ICERET DHKIEO
Wi E, RSATE - EHABTHMVICELREALTHEETI OO EH B, K
BOkEd O PZIIB\BEAMNATHY, s RAEA - R B 2RE TH OBk
GOFFIWBET L, MEORBIZREOOLDTH D, WIEAIE 0.3~
L5mm CABZ#HY, ANAELREERAPRCEFIR TS, WilE
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FIEEARE LT E o 2 RBAIZ RV RO ERE b > TH A T ICFE
T2, REAIF 0.2~0.4mmo/NE, BE, HE, HERESLETHY, A
PaficgdEnsds, BEFEFSERECT, BO~RKBOOFH L AMENH

5, ARV FEEGAT, REAARAEE S S/ ERBAOREEND (F
MEED 1),

JRJR - R AhI o i
TETRE R TH - T, fBE - HMOANEEZELT 5 (ANEHITN

BEAGE), wRAE - kL - BUR R (ANEE), SEL AR LONT VROHS
(AASENGS) 2L, SESEREMEAT L, BFICEATE ORIV, #@
WEEREATT, RIEFE OB RORKIE, WiE TR RAERS EBE LTV DR, ok

RS ICE DN TVWA LD EEZ LN S,

AR S mE A S A AN A BEES (Z—T760F)
PE Mt c B R AT R A
BB APE - WS - ARR - A - GRIER) - GEER) - (RERK

S54)

WIRTiE, BE 3em ICET 2 ARBARANBOANAOEM, L, Thb &l
OLHKFEODOIEME PD D, EEFTEANAR b LB EZRIZH D, K
%, BEOME T, PEBIZBA, ARBITREAaTH L, HEEAIT 0.2
~0.4 mm{L T, MER, ARORKHLORD, BHEA - AT, ANA -
HMAOMBREZED CTHEET I, REATHERZTOMD 2 KEWIZEE LT
WhHZENBREWN,

MEMEES
LHR) 1 00 P HANC AL - P P ISR < A3 Do A5 R 0 B SN T M AR s S & B

&, AvvE A L FE e P kE & HEE W TR S, HIRDRERFERE Ch - T, &
05~1ecmdDAHE - A (MHETIZ2em LDBOBRERENLRD,

FTE S ERAER 2520 TR Y, ERbidblEficm<, Ba—m/hF—oaa %

il SHUK TIEREA & oo TV D, 2O D BRI Ry 130 72 <, B
D—EE RN TZBERIREAM L, —ETIZRRMICITEAEDITRO b <
o TWD, &FEE U Te S REAREEAAE T, BIESOBH 21280 ROER
BEETHIENEL, V" BUE5 25, BRI CIELKRMEE TH

bt b bt hb b AbAE B b
[ —
Gr Qv 144 Sch

[t '

c: 8y m:shly f:8% apc: 7SV 742 bt: BES hb: ARR
Gr:EME Qd: AEFFKE Ap: 7754+ Sch: & Qv : AHEIK

w4 ® FEEILE0. SkmDEBEHIC I A R IERE L SHEREAR L OB

|
|

x wSEEE AL
— AN BB TS
X
- - rWiEE
, S 1
@rEes - WL
TR
a L ANT R RS

85 FIPIFRRE Lkn (REASERE) s d 3HRIFER
L IR AR & OB
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DM, LIRS TEREOH N H Y, MERERARNNE L RD, —KIC
ZOFR IR O TF L b HRETH D, BAEHUIEORER O ML 7 (1T RIS s
HRT 2B E VAR 2HEHICAHALND, B/ U RIEREALIER 251 T
WD, IRBH LR IS EZTE L CRY, B OMMERCEE O —BER L3
LS E22D N4 W DEME S > TWD, FEEO/NE « /NIEFAETER S R
BTohY, LIXUTHEREOSAMEEREL, 2 OARINIREIZT~HZ 1 MK -
T7TA MRCE»N, EREE~AIEEONE ) ) AEEALTND,

B IR B SN T, FEIEMITE ST SHRL, A% - RATAR LN
THIKEHY, OHMRZRIKOESI%Z L TW\WD,

JERE T ABRGIC L SFET D, WBIKE - WHIRAZREE2 2L, FHAIZRRIZ
FEAH Y, —MITITATRIGEVRIER S 5, — R, P ~HIBLOR & ~EEHKE D L 9
Tho, HROAFEIKIZEI»ND,

T RAFAE e O B IT N 407 E F I OIE S EARA 2255 R Tl ZEsos il (B &
CHEERRS) ZBNTW5, BEAEMOBIIIFRILEOERRNMZADND, K
It X £ [ g M4 VG 5k D SR D IR & AT R B DR & T, W& 1T TR ST 528,
FEOEMBOBRIL EFROFFEIE CH LD D & L EITWD, Thbb iR
T, WEMTERED, s EQERRORENTRE L, BERERAEEOPH
(2, M~ AR B R B RE AN - PIREAIEK S mICEY AEL TV D
(B4 X), MHORTIE, MEBHEREOERSNIDHEERTERSE, BERN
R & ORI, Mi~Fhio A 5Pk, MAIERATER SR ENKE L THELT 5,
ENF RO T, LR S U7 UL R ATHE [ & B S AN 65 E Dllifg
THL, AT DS OPITIZIREEEZ & o T, Ry MMRICBEERA RN
E~T T T A NEMRAE RS PFEET S (B, INALOEAMNEICALNDL A
FPIRE 72 & ORI~FRrE I, MEMIOAFENRE &, WIRMICHE FIZBWTY
E<BITHY, MRS XY CARNCHMZ R SEHICEA L D L Bbild,

BERIEMSE (Z2—757)

BE M ¢ W HART /I B

FEREY Ak - BRA AV ER - BRER

Bl 88 kA - BEIK A - vy - 8RB - BB A
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CORAIHEFIERETTE Lo LOEROEBOLRNLOORETH
D, AR -FEA -HAIYRACE Iem U EO Db H D, FHIITHLWVE
Bk EZ R L, BERICHAGY, Rk Sh /MR BRAORMEZTRY
BNT, BAYAMERHE L2 T0D, BREAIKERA, 7Y RAE
MARA T, & bICHSEZ LT D, BRI G 0O R SRR IS
Bl LR ERT S —EREACEELTWDS GENKRO 3),

EWeA (Z2—753)

PEM : BF R A, KSR B BUREE

AT e - RERA - ER - REBIEEY - X U0 - REHEY
FAREDVDEOREREPORDIERNOWEI N L AR EEIHRIRICH O,
TOMEMBLO A - FHER - REBELY - FHYUAREBBEO TS,
SRKRERBATZORRES S ITHARONESI I, AHRITELVIES
MhERL, RBEAFHEIBLTBY, 2K LTHMLVWEGEDHOITRbN
T2 eERLTWD (FBIUHKD 4),

REEEE

o AL )7 T NNE-SSW IZHE QN e RBLRIZR AT 4340 L C, WM ZE pls s &
OHEERIRS - PiEa A BT 5, BIIEE LEYL L TY 79 OHBi Ok
ERLTNDIZENZ, ERITHOBERERE THLY, LS FRHETH-
T, BLE - S ORI E OB K0 AIRDIRE & D W ITHRLE 1B AE RE T £1C
B3 %, HBLO MR 22548 TS 1 cm ORLIRO A, 0.5~ 2 cm D¥:HIEE
fEFELL, ZNOOME DI D 2mmUTORERE, £k F oL ED 3mm
UTFDARGAENLR>TWD, HEEHOTEREDOE ) U R EEH, i
W <IZE LY, AR - 77 T4 MR- X7~ Z A MR7R EICHE N D,

AN O BERA MRS (Z—373)

PE M ) BT

FEROEY BEA - A - DIV RA - BEN - AR

BIRLAS6E : MR - Yoy - BIRA - GEIREA)

BEA (RKEEA) CREN - ANA L ZAEBERRS, AREATIRER
(ERA) &R ZNL0MKREZED S, REACEMIPOVKEREHEL b
DHLONRHDH, RERFIBE, ANATEROOLDOTH D,
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DL & IR ITICEEN T, $BEOR &R & ICIERE O/NEERRI S 5, AR
HIERE EBTWAD T, Z s ic—F Lz,

ST R T DA IR

Hb D BERIERMAE TH D, BE2om (L XIT4emiCiET5) DOIF S FATICH
FILIRAORMEE Lom OAFELIBER LMD, BERITR S KIEO BB
fEENEVPBET Iy MROEEEEDI LD LB D, AEOPEITIEEE YT
TUEWF e, WA A B < BEITHERALTE O/NR TEESh, £ TR
WA LB AR OB R BER 2 b o TH L TV B, ST < OIS 150 > Atk C
BEOERERT I END D, PHEREBEORERR L 7 =V ZTHMFHE T
KSRk L, TTIA NEWESE - T TA N - XU F A M EORIRKICEN
T3,

BRI RIHRECH DA%, FIHRM O BBLEIN AT IS IERRE AL AT 22T
5o
AN A REREEN S (Z—412)

PE M KT R IR 0 b

TR F - RER VWV ERR - BER

BlE oy - A E - BfFEA - HIXKA - orary - (FBER) - BiEA) - (7
Ko F)

A -RBER KEEA) - BV EA (HARA) 1T 0.5~5 mm O} A%
PR EZ 2L T WD, ARIIBMAKRBHEYE RT, BERITR 0.3~
2mm L ORI T, BEBR~BOOZEMEE SO0 DA RGO R RS
T, AEERERICEVEIND, RAO—HITMERIC, BEHO—HIZ
FRRAICEZEL, FRRRICT Ry Rz Ete,

AT I W OF SEUN

AEIFERROBLDIZEL BT S, 77 F4 NEWEAENR - 7774 Mk X7~
A A MR EICEPN TV D, BREOE )V 23 FICEL R AR D D, L)
OEHEMRRE - WFEa B L OBERITERA TR L0, WAL Oy & Pk
DEBI DR HNZ BN E R % & o THEL TWD, BRI XIIE A o & B 45
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(2, ZOERPLENRRS - A2 ECREID D,

W fEmRmBRE

LW ILTERIZ oA L, BAERKIEEICED N TRR W ORMICEH T 5, &
RO RN LA B AFAE e & HEEWTE CHed 2 0%, oo SR RAE T8 & o BIFRIZR
Thd, BHITELL TWD Z &NE L, Bl BuliTiKR - FERVLobIElR &I
oD, T~HBLO AP A RERBMNGE £ /23 a=MiE Th 2, HoriiE
AL L THDR, BRICIIEEN DL, FifECh D, BT LI2EDOEMRD
I DN, —BIMOHMTIZIESHWETHLD, HDHVIOSEREOHS L E
REOEGSIN S D & VI BREICAYEATH D, EHREABORER LSS KOFIE -
BROMMNA & 2R BET D, —RICBRERPARIAE LD 20V, AN X - TUIATH
PEEA LR, BEORITZ o TANGARRNEEDEMEZ 27 2, ERE
BOMREH N/ U A& REE T, LHHEROE L TIE, BEEHICRSTe s
Mk, ERECTH- T, HAFHOBFEITCS D,

i RAFAL A & OO BER Z R T BT R S had o7, RIRHUE GG 0 RE
1 199 mKHESAHECIE, BIEOR BN IZER S, Bk U7 BB A, &
T BTN 30 S R S ARIE AL L7 i AL PIREE 238 L, 2 ORI e 234
EEIND, TS OIHREHPIRRE L, Bl SIhLiRb U7z s &/ aiT & R
SN T RACHEBEW S OBA R L, [ER: - FERESER OB 6 R Ha h o
JEREE & 13AMEL - ST OME L b RArD, Fiomr BAE RS TSR  SERER D B
HILDHY, WP TERPIE  CIER OB HILD DIXZ OBIHDHTHY, Z S TH
BT DWEIC R S BIMARERE R T b0 L b,

ARARERIEENSE (2—682)

PE M B SR (L A Ak

FEREY  BRA - Ak )RR - BEN - ANA

BRIy 8aM - Bk8E - BEIR A - P ay - FEUA - (FBER) - (BRIEFA)
REAKERA~FHER) - BER - ANAEART, ThoolREH
B WIVRA (ERA) PEDD, REACEEHTHEERH D, BERET—
BAZ TR W BUIR E 7 TR T, BB~ (R BAoL AL S > TV DR,
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Zoftiic, MBRARRKRCNEORORERIOEAGNH D, ANATERT,
X=Hmft, Y=9H\kt, Z=HFfkaoLatzr 2y GENREO 2),

%o ZOEEITE O /MR O AR E B b, BRE, MRoAKIca%E - B
EROBBHMDBRD N5,

A BERN AR (Z—683)

FE M : B HEJRET (L ok 3R

BEgh c REA - e - BERN - A - B0 - BIK A - GRREBER) - (RRIER)
ﬂ&ﬁia&dmm@¢iiﬁf,ﬁ%%mébocﬁ%iﬂ%%éb
STHAFBOBEBARTHD, BERBIIMLCHFETLI OL, HEA - AN
A BRIE R L LB ICEREE S DbDEHD, MY HDHDOERS K
ECTRBOTHY, EREFICHDILOE, TOLIRKE - RBOEOL O
L, METREDOLOLAH D, ANTEBHEA~ROOZAMILEND D,

¥ mE - TAIIVRA - MRA - BRER
BHIE002mMmALDO~A 27 07T 7 v 7 MEO/NES (GRETNVD
VEAPLRDLZEEDNLD) O£V L, TOFITHEET D 0.01~0.02 mm
MOEEREROMA LG RY, ZoMIZ, FMEORREL?, FiiEes X
TnAE-RBRAEZEALATVD,

m 2.3 2 % %

RIS R B 0 3 o BT 2728, Win b I</ERZ 0 5 Il E e,
ZOIHLHAPOITERS LOVED 2 » i, KEF Lo LEERICALE Ul s 38
WL, FrAERICEDNLTRY, tho 1 » FiEMiEmE&Icd > T, FirafkilEmhic
BIRICEMT 5, BES - 4 - BAEHD O 5 KEMEREHE Th o T, HEBEREX
MEHIIRIZ IS < 733 5 B A ER KEIEHO —ETH D,

I RS L O BRIT A AL CGEEALE) TIEBEREARTONATARTH D
2, BPE (BFEAE) T2 2T CEOREBRRALBND, D5 HO 1 DIEEH
30 cm OWIE A AL/ 5 N40T E, BENLOWIETH Y, ftho 1 21FZ D 300 m
FIPEICH - C, UL L TR WIS EE HE & AR 2R 5250 C LBz A BRI 3 BE L
TV, ZOBREFHTAEALEZOND, KREFIERHCET D 2 ETOMBIZL D
L, TOBEOERIFABHOEELZ T LOL SN, WAOBRELLDED L, T
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OB TS A S & W & P2 D ARG BIRIC B D LK S D,

HPITICoMA T 2 b 01, FEARHEERREL 2T 2 BEMOBE Th 5, B
TR AR R T, ZB30emBT, —IZIZ10em T THY, HE LY bEEOFTNZ N
ZEbbb, MgrFL LEMAEELE XD, BORBBEIIDSE - Fx— b - LS -
BEMIAS 72 & T D, BRI PIIE R AE R IS N B En D, b D
IR R L TN R B BEAGENOHR LI b0 LBbi s,

g sk ff D & O1F, FEEEEE LD B BOE A & A2 RTRRRE D2, N
40" E- 40" SE d & - iRt A2 R, HURIRD A & MRS L3R BEA T s BRI
B S Tnd

0. 3. 1 KEKULEES

[ R B, 850 R & AL 7 B KB LM 25 < B, Wik - Rl &
DEOUERE LD 572 5 RIEE KT KILEES Lo, BEREEE T s Asl
WACH™Y  REEIZ L - S LSO - B A2 LR & 26 R D
R L 2T D (556 ™). = ORISR 5 HEREE BT YK ME o 1 Hi
T, TRBIET AT L KILEEOWERT & Ay, TSI B O fER
I E B\ b 25— W ORI & STV D, KL TS O i

- RREERICH, D ROBIE 67 O RILEE, S8 O WSO RS & OIS
TEBL, R\ OB R 2L DN IR E N, 2R U CHEER b o L b2 B
T, RIAENZCKE, EHEE XD TORN, EEEMO Ehbi, Asl
WRCH O—# & ZHBILTCS LY =F ¢ v 0BRSS G END 2 &, KHEEE
U CABABER DR HRRN T & BRI TH 5.,

FE3)  AAARME—IZ K B KEFRILNE DN L1E S LU,

F4,5,6)  FUAILTECH & SRIIFRUSIFRAE I Lo T—IE LT “SrEaa” LIEEh, REHILKE
IO TR Y 725 & SRTWER, %k 2 L5 1B b E A bIECE T 2 & n 5, 2 L
THECEY HE M L TO 2T ERINLIE £V B S 725 O T, RELZBET 5 72 Hiihes
*‘HVJ 2 WBRE & BT L < g Uiz, 7R ISIAARIRREY 08577 il O 5 69— S I s Lt ses o —i, 4
2 SRS = IRRCE O BEAM, BEIUIEEIEREEO AEMIcENER Y2 b DL EZ LD,
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= 2 g # p %
£ w2 E x b i THR
i 20 i E o E x R

[RGEEAIE ]

BE6H XBAUEBEOHERAR

A& RS

COHIBROETH RO FEOHIE Th 5, WREUS DER DG - IREEEICE % &
Ke L, DPEORIKABS - BEIKEWEZ 25, REHIEAN T3 3 & LTRE L
FE O AR & A LT EITafT 508, B e ol TWTERZERORTR
IEHIS TRV (6 X)), AA TILTHCE ORI VBT A Y b - TR
DAL FIZD > TWAH0, MOFT TIEA LN DLIRY EENEELELZE-> T 5D,
ZOBBEO KM ILIE S EHTEL LTE S 500~600 m I 543, A% LAHE T
ANHTHIR 22 72 LT 300~400 m DR S IH D, AAFTIED b O IEMiEEE)IC K- T
A L7z b D EEZ BN D,

- WERERE IS W TR ERIRACS - FATACE (BERZEDLOLHD) D2

e 2. BERFACET/NITFOR « HEOAL L FEE - SEE oAb - B45 (IHE 7
LI, EEAMBCE VRO - A6 - HRRR S, TRENET D, HARD
L, FREMILIZZDVOBMOETIH LN, HELEEEZ LS, o =2
ROE LIEHIRICKRI S NS DT, § 2 RICENENORMER T LT,

BEFRKA (Z2—755)

FEML R AT NI B R P 1 km
L3R4y £ SI0p: T1.183% (7 % 1)

BEgh c RHEA -
BERA - V=T - REIWTKROLOREL,
ERIBET,

F=F o G BEM -

£ 0.3~1 mm @ WHCR &

E73N

243,
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WFhbifETH L, B

Tl RABE T, WEENE TR0 BEREEME» D25, WEROFET

HIEN D DA,
MDA EN DM RV, FATHEITHY,

BREEIKEOMBTHIRIEL LI br s I 27 0 v 71l
Lo R~ SRR A s e L

s 2 =
T EEl s T
s % |~ en -
E « TR - IR FAREREIR
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EEaRnHY, TO—FHOLOINEBICERN S > THERNREL TV
Do X OO IEI Y T A THRITE R,

SRERIE A AA  (Z—684)
BEHL B AT A
Bifh : RIEA - REEMER - A5 - 8K
BEA (PHER) IHERAFOLO WA RO LD EH D, REHEITH
LAV, ¥BEARES 05~2mm OoERAKLZET 5, PEO &R

fsE &L,
FR  BOAOT T ANLRY, MK T ORI LD EIKEENEHE TH
a8

KREFWLBRILET

B M DR, “EINOREICHAT Do JESH 100 m DL USRS T, KK
JEE 10 mALOKILRES 2 (72 50 S3AT ORI PEHES, PR C iR o ST ks
HaBEZICE, ZORY A ILHE TS IS 28 L T\ o,

LA IS EZE U THWE TH- T, BE, BN T AEAFEIE 2 mm LT O
1518 LT BRA MR 2 BT 5, BOK - BLIR S 2 VIR RN 207 RO s o Je -+
DI TR T LD, AT ORHITIT T /NS ITBRES, K[ILDFEET D
WAREDRDH D,

Wr 0B A1 45 BB 22 1L (Z—340D)

FEHL B HIRT AR B ORI PE 0.6 km

L3R4y : Si0r : 59.20% (% 7 % 2)

BEAL : RER A - SRERME A - Wl
BDEADIBLRBEOL DT, BRRICAESTTALEBRE AT S, W
FIEPET, £HGEE S DHONZ W,

BT A RRER - BAE S - BRIE - R R
EHEROMESR - HAFEA L WO RO GHA R EN L ROBOT 7 ZAHIC
b5,

FET) AL AR TSR R HI NS 5 D 2%, ZOMITIZ AT D b O L ARKIERINO b O & IE, JE
RN b AAFMCBR—THDOT, FEROLIY WO LNEAHEZOE S LTz,
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FAED BT & 7z 1L s 2 B S A B 7 B
TIZIR 3 DTEIF U, #hf Al

BAE 2 =F LS O ER O L

=ELFRE

ZOXEMEITE S 600~860 m O KEFILHOTEH ZIEH T 5 /E S 150~250 m D ikl
BRI OBETH D, B 1~2mOEREEN L REEL, TODREICH
Enzg RO LA, HDVIT RV ZEROIEA AT ZDZNEIL L LT
EEED, BAEDOSAAOITE M TIXREAEOLHHE =% (FIHEREEE BEAEH) £
T EA LTERCE %, BRI A F 3R =L RIE 2B o 0D, e T
TG L ORICHWHERIES 2 T 2 L B H DN, ZOoMITRMANZR LD L Bbi
%o VEREREIRE Ofc FHENTEHICE DN T FAJE & OoFEMI R o n 2 ERZ 0
B, ZOXIREIAIIHIEERH 7L LTHEBD THNLEDOTHY, Z<DL
S TITEHEEHEEIE N T LELTWD D THA I,

ZDBRDERITITI A TIIROVERREIE A RE L, KIS E T Ao L xR
REITZERNTBICH DAL, FIAREBAEMR L EENTND, T TIHRFEL
SN bu s 27 4 v ZHEPPRTH S, LD &b I OBEKROEADDE
RS Ch D ZEIEMAONTH D, HHITHRETI2BEAHE AL D2 ERH D
ZLEROWTIAEREZBLETEDLD TEILE TV D, REMITEEOILER T E
HINCFEE LTV D2, ZRLSMIERR DL A \ZAHET 2 b DIZDOWTUEE DA D
FHAIEIZHA LN TRV, ZOMOMEIZONTY, AERTORANMZ2ERE LN D
MEIDERLNCT DI ENTE ehole, EIAET TIIPABRZRE T K ILE Y
ERRHERI & 1E3RD BT W, AEHRIZ R BB KR R OHRM L 5 2 5
noN, LIGERAREARRAES 07202, TN —EOREZRIEIHICHEKT 5500,
{IEPOIFB DM K Z LIZ LD S DROPIZH LM TR,
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KRB REIR S DUAARICIZ T L RN T 2 RICT % 27, T2bbEATF AEOR
W LR B~ PEBAOTSCE ™ L b 5, BFIIAIHE ORI LI LD TH DR,
EEMICZNZNE RO - GEMAE LTI TR B, S RO IR
EHTH LA, TORSFTBEER MU T TH D, ZOMOEIYITE S ICRBANICEA
MEELEGMATHLLA, BITITEGHESEENICISZ, Z OFFIZKEGO TR
AR 2 R TS T 2 OASMETd 578, Fif B 500 m O AFLEH TIE, B
TSR~ % X9 IC& b TR BROEMZ 21 5,

M SF R T OBIAICIS T D R & B & ORItk

COBEEFEE 0mU LRGSO IS EELLETHD (KK 3)., %
NEY FoOHEMTEMMICEDLDRL TR ARV, BHFOBAZ OM» S W LT
RENTWAE2IE 10m 28 2780 Bbi, Zi Ll F ik o s 28 pkos 86
Thbd, BEUBEHLTWLIHDOEENSH 1.5m EOFTICH 0.5~1 m O
RO, ThAnrdb FIREOH, Thr2rb FERBOOoAGHTLL, TORK
MIZIE®E 5 ecm WAAO AEaEOBRREREEh, A EHces ks LRz
HWLBBHE CRAMCEEZE L TR S~10cm OFRAENELEL, BREFHKE DM
MICEROHZETORERY, SHICEFICHD? I ICH > THBROBROHENSE -
L MHEALCHAMICBRT S (B 7K, ZoWBH ER(bE CIXEET 5K
WEO DI FRaEi#mz2 b T MM E2RLT, BT 5 EEORIT
WA EARA—HZ2EL THLPICRD LN D, RO ORI 55O 8 G
CHIEOBHZ RETREY, ToF sHREZTEZRY BT R TE 5, KK
FOLIITELTARERPEE L THAESRT NS, KON EE 2+ A6GHIIX
FHIZAT TRV 220 (BRED/DE2RD), DWICEAREFBERICEER
FTHMCBBEPICHELET D EOERD, TROL T2 L ~BAMER 0N
KAaROBEBIZAGBHENEZMLT, 2285 ETLLT 5,
ETICEBWTUHEORRE E ZDEIA (Z—401) K2V THET S L, BIC
AR Tmm OEREAE (BEA - NEANS6R2) By, TOFEEICES
lem OABHONAE RS> CTHREEZ 2L TS, BRREITET CRKBO
Ao B AHITEO~BKRBOE T, TOEREOSMMNEH 523 W BM CITR
<, HIBICKEM SR, LA LB  REOHEIHE - Z<AKETH- T,
BB TRAT 4y VMRS DA T AR ORI ICHEE LT WD, HT AR
Fix, BOMP CEMBBOTEoL AT AEATH LA, AGHOKKR T
B O ZITHBEE, NEHIZREROATHY, HxORF %2 &> THBR~K
Rk L, MEFMICH L TAOEBRERTARD LN D,

F8)  MAME—Y DT L BT T OB AT,
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UEOBENOEOARBAEMEZRVT, RROAAMITEREAHEIZTE -

FEORBETH o7 EIFHLNTH - T, Z Ok IRAEREY OHEFRHE %I
AT AP EN S BREERIBARDEDOFABICER L (HDWIEZED
EBTHRENRE S ICAT b)) 7o, ORI T & HEENE T L TR S
EnfinbhizboeEZRLHY,

[ SR SR = B LTS SR TN S

FE9)  FET-HEM - IUARBUIEEVLE - REARBMNIICHWT, AREAY TRV RIRO M ERE & e LA & %6 i
LC, EERZIE & LTRRO ISR L, ZORRRIC W THRIEDREFENIC 1) 2R IER S D5
EEZTND,

Taneda, S.: Two “Ball Andesites” from Japan, Mem. Fac. Sci. Kyisha Univ., Ser. D
(Geol.), Vol. 3, No. 3, (1952)

Yamamoto, T.: On the ball-andesite from Kugino, in the vicinity of Minamata City,
Kumamoto Prefecture, Bull. Kyushu Inst. Technology (Mathem., Nat. Sci.) No. 2, (1956)
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BEREEEABEARCE (B KSE) (BaE) (Z—749)

FE M R T R

L3R4y : Si0r 1 70.46% (% 7 % 3)

g RIRA -V =T v - Ak MR - RGER - HAES - BRER - 8
%zﬁ;lo)
I~3mmULEOFR - RAOHSEEZRICEL, RREAOL LB RIK
WEAT, REMELHEETER2VE, AREHEAOBE2LSL0LH
L, =T 4 IR, A, HET, P—AARYy FREEZLTVWDIHO
b, ARERMIEEZ b o m@EIRA K TH D, WHER LB K LImIc
BELIZRERZL, —HMObORNBEICHEBERERNRFELTND, A
1% 0.2~0.5 mm A DIFERFEHTH 5,

KE BT 2ET, BRI/ LEZE s T 27 v 7 MLk B IR
ICRDEND (F IV KEREO 1 ZH]),

WACE (EHEIKE) (AEME) (2—332)

PEM AW AREAL 1 km & ¥ £
B RIRA Y =T v - AN (A7)
RA -AROHBIIBRAHO LD LFAETH D, S LEHITE T EH
LT zkd onT, REWEHETE R,
HE: V=71 Ak
MR OEREAEEMEKETHLN, B s I3 27 4 v 7R 0 RN ARIHE
RLROLND,

WEERILE
ZFILHER O R S 500m T, MlE AR LA D 1ARY =B ILRECE 2 BT
%, ANRIEN60" W, 70° NE OF AT, EF 10m THD, BHIRICEET 5 iiEeE 1%

BeomICE Y B S AL, BRSO TR I ITBE R (AT U O BCRER B AY, PRI IR
B LB ET D, WIRTIRIKSE, B, EERRT, — R AR AR o 7
TEET 5,

e G 2 L VAT (Z2—342)

FEL0) MAAHRERSVIC K B &, MER - AL - BN X Z h ferrohortonolite, ferrohypersthene,
ferroaugite T %,
FELD) ABPA kIR OUKIEE (1954) 205 HIZ KL D, BLTREL,
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BEHL R HIRT =2 L = A U 1 km O AR GE £
L3R4y : Si0r 1 52.09% (% 7 % 4)
BEgh c HUMER - HWES - AERA

HEATL-oLEREICHD, 0.8 mMMOLONL/NEOMESEE THY
IMEOLOBRE W, ¥adf ho/lkizafm T 5, RAEBEARIEHEZE O,
TR ERIRAIZNETORTH D,
AR HER & ER - HAERS - T D) ER - BREIE - T UL - &
ERERER - GER O L)

RER - BA2D 25 FREBRMAE T, HHEBRICETALDI REAER D
D, RSNMBABEORyTFRHY, REAR-TAVIER - NFHEAR - BER:
BRENRENOARD, HRAOM LEW TSRS o a2, £
TR RAEEY, LCITEAE Sy FITEZ N,

5
N

&3

o

=
w
\C]
i

J&

2

7

I3t el B ST 00 R LA TN S0 A 2 HERUS R & A LA S - A D Ls it
ARz G L CHEFIE & T2, BE L BHREHEOEMN S R 2 b L, Mok
s - ARAZIEEEZ RS 2 LTRSS, MEBFMETHEL TS LD LEEZD
o,

BE - BRIKE

WO E T IIRR~BADIES, WBOCOEIKEWE, BARNKE, BaHE Kk LB
KA EDEBN G5, BEIREWEITRERR - RILEEEAE 5T, BAHE KL
PEEIITRER - A ORI EEND,

BREICLS HATRS @ BRES ATV D, BFITIESKETH L2, NE-SW B
FOYNW-SE o /NEifg 232 <, EREFHTI—E L7V,

EARRILE

EEBANTO b0 (AT ?) & 20K 0.3 km F 5 OHEREE PICHRkEL D 2
BOBERE N oD, & HITROT T AERZIETH L 0EMT0 s Bind, #EEE
Db OIFTIRAIZHE LT 3~6 mm OKBORRABESEZ ST, MIObLOE, H
UV ATD R 2 A T2 2 BOBLIMASS C©, JESE 2B THEM THD, K1~
2mm OREA - WA OB A STy (R 6),
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A RICERA P BARIKE St HEA L ME
B 6 EIUE oA L2 (B 0.5 km OFF) I E)

3 4R R A 22 (L2s Vd (Z—601L)

PEML : FENATE R, EIEAE T

BEgh c RERA - RERERA - TS - BB - (UBER)
BEAIEIKRE - BET, BERIZH T R &8 ﬁTé%wkﬁhﬁE B GLRL %
BLLONEL, HERLO I RV, MBERII<ARTHY, Ak
Fhizcbo s, MAMMATICUR SNHAREH /IR EH D, &biThHkao
B BRI TV D,

LR CBER - RBIEE - BAEL - SL- BT A

ARARILE

RS D 440 m A AR T 251K T, FICHER 2/ NEE R H 5, dboFE AL
BRI TR BT S, BIO/NEIROFERIE 577.5 m = A sk o /NRCEIFE O
HERRE IS RIICIEA LTV D (R 7)., #EfilimiT < o - e i3 s ik LT
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S: UV ME - - RRECEORERE H: ANARIE C:H RGN T AEamk
XA 7 HEREA TRICEA L7 A P e 1L DA R

WHHR, EEEMIITZ LA EZITTOWARY, LOERITFEOEROHEWE - X 2
DIz LEZEZBND, WL OBEMIZMIEILZ BT AR O/NRTH HILD,
BEO, TIEREAREE 2 GAORRERTBCE EEARIKS & N80 E - HEH
OWETHEL, FIED A T IXWTR T IE S AT BT E L, TR 20 O Hemi i
PrS B OB % S E A RS L 725> T D,

BRI HF IR A O~IKBA, BEREATHL0, LIZLIERSEEL, B8k
B L TRBOZHEV D, MRLOAIEIZ, 5~ 7 mm UL TFOHROANA L 2 ~
3mm OFER LDBOME L ORREET D,

R AR A AL s Vie (Z—613)
PEML ;. BRRIETSRAS O T, AR~ O lRIE
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Pgh: RIRA - kg @mpn - SRERE A - Wl - SR
BEATEROBKEA~PHEER T, HERLOEIL R, BRRICT T
WEHELTVWDELONRZ W, A - HEREEMBEZELI LORS

|2

A RRA RS - BRIE - T AR )RR ?

REAT 0.1~0.2mm THEOMBES RO b O &, Mk, HkoboEbby,
RO LE S0 2mm O EHIROMBES & MK, RO EH D, 2D
OO RIBRIT G - RENTEORREY (TA BV ER?) OFRKROES
NHDHTWD,

o. 3.3 & g™

BRI AE SRR S o0 A L, BIRF « KA« ROy BEEIR N IS8 T 5, b0 B
(TR B L, BURFEIRHIN O AT 7 B ARIEHIN 00 4 87 & C OB T 48R
$20mTHD (SN, ARIFEHINIZIL, ZD5 5, EMZOK 100 m B3FEH LT
BY, IhE T bl EaEKe « iEEaiE - L RERESY o 3 By
Fd, ZORBTEHEY 2L, 13 FEHEEOME S £ 5TV D,

BEERRIE

VR« RSy BRI o34 L, AKIERIN 13RI << Mm%
Th D, HEARESIIREE~REREEZEL, MEHTHY, RERTLCHED
OB A % [FE OB A AR - A RIS T, BaAMAERY L Mbhd, ZIlE
DEREEREG T, AMIEHNICH D b DI, LEOFERBZREMOIENS, Bk
FefEin & Bbn %0 > g LIcBAEEKE b b D, Z OHUEOFAIITER N8O' E
- BRNE S EREOWE T, EREOANAZILES LET S,

WEgERE

TG, BAEDE - KAGI L ME - BIKEDS - BES0hEE 25m), HBi
DY A B EEKE ~ B A TS (10 m), JREEEKE & Hide A A EHiba B X
m) 7

WV MEDEE (35 WD, KIEWE, LICAROBAES G,

FEI2,13,14) T ORI EHER B O ATUBIC, 7 1R RIS R R, D R I R
BB VSRR, ZREE SRS LTS,
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B OBITHMBENDE30em U LD B D ETHY, —RICESHESH, WKL LW
ERZV, B IRECE (AEMEE - B, BEERAHOZIGE, R

TR, B R T 2 VAR EOEREAR NS5,

LthEERE

& UCHRERIEA AN A A2 S EORAFRAE - INRSEERKE D D7 5, XIEHE
ok, HEOES TR FMLICANARIERAE (1m) RbHY, 20 LK
WA A DA A AR (5 m) - [RIEEREERCE (7 m) RV ERK A s
(5m) B0V, T FE(LHIZE LI T ERIIRIITH S,

ORI T, IKRAGIEER T, BAT ON T A0 R EETICEL - ARG
- SRERIE AT DB 2 5 T,

FEREEERE 1, FESCIEIM R, EEiTaf, BbE CIIsiar 215, %
LETHD2, b L<EH S, B9 15 moEREHEELET S, B2mm Ok
A, BEX2mm U ToOMNAE - SREEA O BB 2 T, VPEOBANEZEATH
L0, WHEOBME (KWIRMIZIE) FhThd,

. 3. 4 JERKkIESE

I Hb P 0D P 25 8 AL B 20 TR AT 5. KILE OB Ch-C, 14
I L BERGSCE L L, DROANARLIEZ T, T sOEA%IL
. QIR - @FELEANGRILE - OREHHACE - OFFLRILE - ORER
IFEACH - QI MG - @AIRIE - @ LI 9 BII28 T 5, %D 38
JB% 1 LTRSS 75, 2O OMEEON I, Ei2A T kLR
FAN LT, @&E, QBB TS, LrLOO—E, BEHFOHAMT
AT HLDO LD ® » @LIFATTKILFYES & OBUEAH 5 TR, FK L
BifL D b T ThD kL H LT (9),

FERKILEE O W %, BAE OBTERE A ORISR - LMD BERICIE Y — 5T 5
MBIk 0, ORI L, KILHESHEORREIZ R L, 7 ORI E

FE1) L LIMLAAHAKUREREL Y b T THIE, FAARFEOO®ROK, OR@IEthEhxttah X
Jo
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[mea b Jmaa}
2E0®m EFomm EEWoE REE I e
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A RZALE H: AREZLE R:HEE P kW@
B|I9 R HEARKUER - STKIUREROBGREAR

WHEFE L, BRI L7z,

BERERIUE

RERPEABESZ b S IR A Z I OREZE TRE L, T<AOBDEIK
HEPRICHTDAEE Ch 5, MigHAnEs, & ICPEREIR ISR AT 5 1%
7y, PR E O ALHEBIC I LA OB SO TALICA A I E D@ H Y, JeRIEN7R
DI LTV Eb o Bbind, 1FEALKETH DD, F7213w5 < BT
&, BEARZ CIZE S 300 m A EICHET 5 4%, MBREOAE - AT ClE 100 m £
EThod, Migidbi iz o WNW J5 i & #8130 o NW 5 1R & o b7 e i
WX o TIEBREW 720, ZREVIAEFITHER LV, ZORBOKREL, #E
T, WIEAREL, BRRRBTE Lo TH B, IR E ke 2 b,
WAEDORKIMETI TEEZ RS H T AHAOHS /23K EL# s % L ot
Z &, BEERROME (55 10 IS 72805, JEE 20~50 m UL EOFHEL oA
MHRDLHDEZZBND,

ETIX, ZOBREICEEICHEEARHEARETS B 10K), MmEIX L p A
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=25

B mmeaomn (K20
/5 N A B2E
O KT iEEE BEeRy (BERUE)

- UN FINFEOBZEON— bV T

IZBWT, 1 ~3 FRAOEEIEWVAERIO b0 (—HAREHEO L 5 R RENT 2 b
D) &, KETEWVHCRETE L 35 0, 2D OHEIC Lo CEHEITKAEEZ <Y,
FF IR REERRE R TH 2 ENZ N, ZNHDH B, KFEITITWHCIRETERIE,
TR AT LfiBE & b 228, WEISEWVEEIL NW B XU NE FHDb
DIR%L, BE L HEEB I R > TERSNTZD, HDOVITHFASNFHER T
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HAHH, TNHOHIIT/NHICE X< FEbi, EBEAKHREORERE) K T,
FERZZ AN NW J7 SRR S, DT ISR L2 LA OB MR E AL TV D,

WA ITRA - HIKE - JKAOR EOMRL, R AR, BHE L TREORER
DEEEWMALEGATVD, REATHRICEBERDOZDIZHEHL, KREVHODIT
Zloml LICETHROBBE A 2L, WAEICPATICRIIT D 2 ENZW, A
SR A%<, BRI 5mm U LoABRG®EZ LIZLIEET, PEOKAGBDS}
KEFEARET LN S D,

BERE LA O, AR ORERE )RR ETROND, BEOMKLEER
H, RHRA A O RR RS E SRR, E IR AN 28 & o HIE H
R0, | OESIRKI0mEELEBEbd, EMOBEICEDIHS ITERL
LCHERREOERT D,

W 30 B 7 45 BB 2 1L Vd (Z—598)
PE M [N BT AR R T AL
BEAL : RERA - SRERE A - MR - BEBRR
BEAOZLIE, ABRICHAMEY LS AKEOHENHEL LD FNTW
5, REOBBICITRHEMHE LS 2 23F S IHEBR2 L O, BAOM WL Z A
HT2b0, AHEMWIRLOBESORRDZMEAD BB VRICHE S b0,
BRRICH T AZ20ET 260, HEICH> THIRICT 7 AE R IXERY %
WETDLORESESERLOND S,
R CRRA - RLHER - HAER - 8 - TABIREA
PRSEME T, RSEREOVYe X VT 4 v s Mk ERT,

ERZRWLSA

BRI DAL 2> & U T THAi T 5, LB Z RN TS, T TOHIRT
JERAZILED AL B, JESIZALHG TR 200 m $H 508, EOMOBHT ClT—
BRI 100 MU FCTh D, 1~ 3 MBREDEARILEDREEREDEDKILKE DD
0%, MAERECKILK A S1ZEYLIC X o> Thib L, B TIIIES OO A Lo HL
BN E DL,

BERAZILEEKET ZHEHITIETCH D, RO EORERVTE, BA
A OEARFE I OWIH 2B, ML, O RCREEROY, TR+
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O LEERBBIEL TS, EREFRORENS F)IZ LA~THERTE, BEZIL
HOLHORER AR EZLRICEDEAAOR TRABEE > TV 5,

A ZE AL, IKBA~IKE, Mk, R ak, 0.5 mm L FOESEOR
BEAOHBEEEICHD, 1 ~2mmll LoEE LEREAZ VRS, WMAITEE 1
~3mmLl Lo BIERROMERR N ZREEND, M2 BEELI LD
D, &EITARDARSMER, KA ROEMERT 5, B8 LHEWOMEEIX
Ve 7213 Vd Th b, BETTIE, READ 0.2~0.5X0.1 mm {L D& 50/
WmMESEICHEL, TROLOHRTIE, TANRAL FREHELY 7V UL EREAE > TR
OB R PENIERCIR OB THET DML RS EZ LTWD 2 ERFHTH D, DEE
EFNDEND LY KEOREAIL, SAMRZIHEL TS,

SR B OB 22 1L Vd (0 bZ—657U)
PE M : [EN BTN
BEAL  RHRA - WA - BERER - BEBRR
BEHDID, S2RICHDINEOLOD —HLLVEEEENDIRFEO L O,
HT A WA B A BRRRICABAET S, A ITmm L EoRED
HLOL 05 mmMUTONEDOLONH D, BEEFIIMBSEKRO b OB &S
EF RN
A RRA - BAES - R R - AR - RENEREERN
PR, SEAET, RICHROMER - A LB E DR D,

BILURARERUE

L AL 0 760 migZz > < B A NG RICE OWE T, ERlLiLEo Ricob, MIE
Eazol{oTWicbo Lilbnd, REQRIFROMHHAH Y, FBEEEHWET, i
HUZHE D BOROFIELS 5 5, MR IIFIKE, > ZILEAOMMITAR, BRLS
AIER AR O E 2T 5, HIROHD 5 mm UL FOANABESEAHZ S, 3 mm L
TOREAEZZBIIAET D,

SRR A AP A LA Vie (9b Z—342)

PE M : PN T R (LR
BEfh c RIRA - wBOSEA NG - B S - BEEIL
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FRNEA TKIUFEE T L FKINREE & 22 D700 B ORNHHD
R 8 FRAEEFITHCE Do < 2 HUROHIE

BRR 9 EEHIRAPIA LI (H) O RICo 2R EEECE (R), @il (£ EOTE 1) o

45

REFCRAEDEID RN, BOFRICAHERMS VMG S bORE
W, AR R AT B E Ly, WA A S A Mg E B o, $
A TAHETH D,

A RRA - BREER - RIS - ERE? - BEERIE - X 8RR
ERECTEbO TMEoYr 22X 7 4 v 7 kT, $HROBER EELE
DM LBy, TLAORORORGESL - ERERED R EE ST,
BEAE ANy FEOLY, ELHAORAMICELSE 5L D,

MBS RBE

EBAHT - FEL—TRAE BT - KELUMED 3 5 TS it TW A2, Jeskidtfi
LTWebDTHA D, B 150 m DBEHIROB SR TH D (KK8) ., THiLE
W& 2 WIZIRBEDO A T ZAEED 2 EREL, MITFRE - JRA QR E DR E
BCETH D, METFILH 0.5km O/NRTlE, BARILE EEOK TRARE - BKE
LERBY, BB TIIEEZEO M H Y, el S I LR A P s
EWEL TS (KR 9),
FEFOMEII%IE 54H) O LIRRECE & o7 <Ak TH D,

REB LIRSS
REREILZS< D, JEE 100 mEl Ed 5, RO —MTHRE L Bbh b,
PRI BRERHCE TH - T, WIRMICH, ETFOMEYS, LRREIGE & & <ETw

Z

o

B LLR LA

Rk 25 2 b D AL HUR) - RIS - BRSO3 5. A A O BT 25 721 TIRERIR
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AHAZE L ROIFE L0670 %, BRITL SITImIZEL, @FIZ30em T
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TRDIENEEL W E N DR DT L A EREFREOBIE CTH D, BITE b I B~
BET, 20mUTOHLONREL, LXTFI~2moObObETe, BEIZSHA®U
TEBMBER b o &b Z W, FIHMIALEO b OIEEICR ZF L LA &
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25m T, MARZLAEETHY, TEHITMEOXLK THD, ZOEIHITH DD

OZEAGIZHINCIZ =B IRACE LEo B MR HIEI S, BT T O BafE L
LA ZZ T ORI -T2 L E2RTHDTHA H, BARBORFEITI ST
ROD, FERNKILEZEEEDO—ETH S 5,

. 3. 6 A kLEFEHR

BB B TR < A 5, & UTRIEBRIR S B 72 % K LB Rt ©
bb, ZOBRIBBTLENKURERE & b2, THET FIRES" LT
02 7p L IR KLUAMRIL OWE A & SR T Wb O Th D, L L 2 0RIgEHA
O TIEIPTER D VT 7 E THEOMERT 5 2 & 2HRT 52 LB TET, FERN
KIPHF OB G L 72 & 9 ICRKLEEEORICHENR TWB DT, 4 ik ILRE T



56

RO = RG22 5 72 2 KEF L
BARK 12 AR & 2 7= LU TR O 4 T K IR 0 15 1l

VERTREK LI 4 TRV EERS IRV 2 i O FTEIZH B 7208, s TR
MSLOHALE L TH - TEL,

ZOBRRITKILPER & LT, WEH SO MIERIERTE O THRE L= b0 T,
W iz K<RAFEL, AT ERE IR ROMEEZ 235, FIIEHoIbE
WHR LY, FIIOMEMCE > L bK< oL, EORMRILKE LT b/ 5
DORKIP)IHEHAFE T LTS, KEPIHEHE T HI 2 CF ) K ILIRYE i O TALIC
THL, FKLURBRO FIZIES oML TnDd b0 eExXbND, Fldbl b~
JIEHO K < TIPS B O LR OEH#IZ A Y, Bl 0f TIZBE RO HIE
o< % (KW 12),

HERE O L1 O 8 7R g HIN CrER X < 5 & F) A HIBT IS 04 600 mas &4k
BB 300~400 m IR 2 1K< 225, L LEDO EEITFHTIEH 5 809 L bk
LR <, HER ORI IRIR i O W HE > CRFTICE THElifE L T LT
LZEBBDH, TOHELWHIIENILBOFEFICHY, 2> TEHFIFHEOE S
400 m H> 5 EEFE M OK) 680 m E THAM AN TN D,

SO REST 2 ED D b O RIERERIE TH Y, 20 LIRS EE 2355 <
7Y, REWOEFCHEBT 5, ESZT5~40m £1ZZNLL ETH B, REHIT
BT, X BIZTEWKLRIZE DT, BHARES B DI IEMER)E S XY
Ho, ZOBEEROTES GEE 15 mAn) (ITHAA 2 ARETEAEEL, TOR0HR

FELT) ARRIEFRA DK T, AR RS BHIBRBGICR L, 13Y) L Tnb 28, BEY
[Tfik 7 /L7 F HOBEC @ T DETRERILDEIR D 3 DO KIIFF T TR S IERB LTV 5 Z LAV L
o A TR BT ILEIR TR 2 v o Th 5 5,

57

I FNEREOS T KIUFEETE S ) KILE T
N ¢ IR AR, IR I Y RE I Rl K
[ 13 R S5 7 6 M HT O TR B & A%

TED 53 A HL 0D JE SR I A ST 1811 HEETHRETHEN, BEETLHLMMCRD LN
2ZENEN, TDOHL oL BEHERLOIIFNOEKEETH- T, BHEEENDS Tt
(Z10kmEL BICH Y, IEREEEDCE O s 35 (KRR 13),
ATKIIRE TSR E =R - B = ROKHEDEREZ L HE L T\ D, T
FHRBIR - SRR, BRERET R a5 7 & CIIdbRms - BRCaEAEER Y, o oabi
FIZES 05~1.5m OB TEAEITKUKEZBNT, 20 LIZZORKDILE
WD 5, ZOXKURBRIZENKIEEEOEB OMICRL Lz 0T, mWEOREK
WEFEAIEEOEICHEBE L THD (F I, BARIE - KRR AT AL
FUBOEITC, EMEHTICHIREH OB T, TNETNIOKILFBIRICEDL
%o WEILZIEITE FOM L RERILORM & T, AEBEWET D, FTRRE 2 Hpe P65
DRFIIZZ I B X ORGIBCEHE & 4 K ILREE I & O BIRITHERE T,
ERITIRE O TR  IEHE LTSRS EIK A 2 D, Bl OB E CREICE L ZbT
D, FIAFEHFMICHE LT, HREOHOFT TIIIEHORE LT, EHE DL
ZAbDH & LT EARGERE T OB BNV OMRKEE S 13 RISRT,

A B, ZILE ORI AR TV, (GLEEIZI S TEBEHL LRV,
COEMEIREICICEVESTH D)

B WFARfa, °SHBEICRY, Bl Lo REENAEL, BEMECTES 1 ~5
mm-EX 1 ~5cmOBRALY X2 ETe,

C RO5~1mOoOHFREHERSHY, BHRE, BET, BHFCBERAL X (K
1 ~10mm- & 2~5cm) %&te,

D f&2m OBAMRBREBESEET S, B, B, BET, REAHADN
KGNS EATESI L, AR EEDO S 2RI EEEO R T 2 2T
%,



58

%13 X

&
a | =

30— 2

/S—l= || £

/70— —=—

¥
U

I
T

f

8
A

p
ol
o !

0 —

DN Rty e s RN
ELABT IR O T8 B TR

E

(D & o B F Az i v Bk i BE oo 38 2
L andbn) B, @, BETDH
20, I RE BN AR A
b, BREH D W iZ Ly XKoo EIRE O
WaERLITEREZLSER, ThbN
JEAL TR SETE O M A & 7R D D
M Th s,
EL DV b8k ic2 Y, ALk
WOL, MBFMICHMELEEREZ S
K E&GH, ZILEBEHEORB T &2 2T
5, BEICEMEHV, %%EA@@
gLy e, ZEREEGLES 0.5
mm@*ﬁ~ﬁﬂM®%%Eﬁ@4”
LN, ZEROEEIL S —TAH
CEER-BERARCORBIRALEYICE
biLd,
BT D ~ ECEI72R > B8 2
N, 1~ 2m DS TKETmICHEIR
WCEKET D,
A, > ZIE CHEZEREE IS,
JEE 2~10mm-+ B 1 ~ 5cm DK
ALy X aEte,
W\, BIKEEO, ZHLE TV ikE
W2, 210 cm WA O BEER A 0 kol AR
DEFEEEDL, HEEIAGCOME G
LA AT DDORTH D0, KEITIE
ﬁ%@lchh@%%%H e
GhALTWD,

BRBIICHIT D 2D & 5 BB ERRIET

LERDEDTHD, FHEH (RS I mLLTF)

FR S T AEEIKE T D, T &Y
E, EEoHREE TIIE < ERS L, Ba, fE T
— RICIREIE DI L T2 T T AL S D
L ORI & b, BEICHT 2 fHE Tk
RDH D E
JEE B T

BRI T2ZEnbY, F7i
< T, WEREEPICEEBEAO L

59

ﬁ’a_; 3 =
GO OK W W B FKR L w8 o

8B A |PEbhE EXQEAN
g W 4| KRR >LEHER . (RIRTR) MRE>HE
s gy | 20 3mmETT, LiFLIEREZ ﬁWTm&anmluT®Eﬂ

at ﬂﬁm, BRAREIZBBTEEN
B oM M| E~ERO e~ 2R, (it A5 A )
Ry | (RBEHREARE) fRTR O R RS HERE
; e a PARSBRIK S D> & JR B RE OIEGHERR
B | &KRES T by

O i WE TECERETRET 2 C &b
B B | BEOBERI SR P 5 L< e

5
B - BELERE, IR, M, KaofHcEfiagryx
b g5 o | BAEETE LY OROME, Lix | 24
B L @R~ RE R (R | SRR
), BREBRL RS0

LT L iR IKE A (AT
B ~BE | BE~ERBOREN % & RER) OB ~ER, 20cm
UEoRSEE LK LEED

REeEFLlERHD

FE A LI EER M OMM OES LI RER L o DROESy (RS 2em, B &
H~10 cm LD b DRZY) NIRELT RIS ATICESNT 5 2 LR£ <, DN IE%E
B3 % < T 72912, BT CTIE L XTBOMEE>< 5, B, iETmIc
7R 8 SFmmIEE O RAIC T A, T OABEIAAOEREDICEDNL, LIZLIE
ZDOHRNHERR O A— T A EHROSERERERNZEH L CTRIREBRT 5. E
W < TR BREEOEME R L, BULL TS Z 03 %, KEHICITRBE
DKL SR E AT, 2FZEBUTHAIRRAOZ L L H 50, Bl THREa
EHOLZ L, HOHWVIREERT L ENRL, &I EHBOMA - [RILICETH
FRIC IR AN TR B R DO b DR Z W, F)ILKIUREBEE & O RIRIRO ik 2 55 3 %
\ZRT,

BT R 2 IE oML
FLEEOEAR (Z—700, pEH, FPEJFERT FEE, BIVRKO 2) TiX, RB6, &



60

720 Z A L2 b ORMIREIRD 5 BEER O LD, ERX=a/LFT
IR TT &b —HRICE TN T D, BEON T ZAAIEE L REEL T, B s
EBICHEE I EATICES T 5, BELDRS EHORBAL L X0b 5y (514
BC, HEVHRD 1) TiE, LLIFSREETHD2BEIRES ERENRE LD
BRB0 S AU 0, HOlZREIRIL &S LT s KIBIZR D, BER=2/VF
VL0 T AN 22/ R T BFEEL TV D ORRD B D, BHEROHEHOFAT
FBEDHT T ZNGR DM, WEOFRERRICE T, RELLIeE ey 727 ¢
v 7RSS, HDVIIARHKARN S, BHHI LN TED, HL=a/LFT
RSN DHELE D OPIC, BEHEOHOPTERICHKE L TW 20889 5
N5, WIRTRONLD Lo ZROWMHEMES OF oy (BB14KE) 13, RIEdrgedy (7
NIV EAD) ORI 02 mmAORRIKL, ZAbEZHED LEROMELND
T2 b il 55 (5 13 KF, Z2—334, FEM, BEARTHER, HVREO 2
Y Tk, HHORIR TR EOBSICEIEBETRILLIEE h RS FRT 4 v
MR O O, ER=a/V FTEHERETH L, MFOFRMITH®REAT, &<, £k
HFEAEE BT TRAT 4 v 7 ERS T, X SHFOREWIEREE MR < ik
DHERSEMGETH 5, HIREICIIRY OBEER &L <—H 260 « ST L R4
T 5, RIFBHMOEE (FL4K 1) TEEZHEORME~L o ABOKIAD b H a0
ADB7 Y, WY EORMEAOHIRFEREEAL TS,

W 0B 7 AR BB 2 I (IS RS RIS ) (Z—3610)

PE M - 5 AT 5B 1L e oD B

L4y : Si0: : 63.70% (% 7 % 8)

BEAL : RHR A - SRERE L - TR - BEBRR
MEFEIES 0.5 mm OEROFERPEE A L, ARFEMREEbh 2 RE
B~ RO DL H D, FFHMEAITHERBFOMBE Z VA, EiEER X
(R INOR YN AN

HE BT TR
RBODOHN T AR OEEGNL D, FHTABRRFEI=ZAAE - 7+ —7
Wil RLTEBHRKBOOT T ATHY, ZTALOMITERD DLW B

FE18)  KMEFIZRY, ZOEHOGIRADH HEAIC OV TR R ShTna,
19 KHREICE DL, Zo/BNA (S—FRA) OXFE CEHME) 1T a=1.636 B=1.648
y=1.658 (+)2V=83", &ERHI =y =1566 Thb,

61

~_*_,>

L

e rEpRERE L an) BT
Ef]ezns

s

RilsesE EaRUE

0 50m

W14 FEALIE & A & OBIR, ENETRRE AT

BDOHTANGRD, VYRBERLEIAERORS S KERT T AR 28T,
CHEBARTREBRAL XL LTRODLNIE S TH D,
AROHEY MY REOEREZEDL, TRTEARISET, V72AHEOLDOLR
REHEDO LD EH D,

o. 3. 7 MAGJIEEAN

AL BB I H PN O FF HEEBIZ IR < 34T L, & ACHEAR -+ /N R e (A2 =R
FHIET HEET, RRIEHPN TIEACEI < OFERE)I - F)IOREIZ DT IS oHh
%, FREMIESH m OpUE LB ATE - AR AR R ENR DY, o ki
FiR % 2 G OB AVRHER N D 5, ) IAE TIEBATRHER) O T I L
TWn5,

FEAIEOMBRE IR E TIE, BALIEO LICRECRAWEROY (58 14 1K),
ZORDOERER TIHERAWD MR RZIE T 2, T 7b 5 mAm) 8 L ERN
ZIE ORI & OSRHEIZT Sy L TW5, EREMATOF)IRETIE, EHEEOR
LZE BICARJE OBARD R & SAEEIK A & 3D 0, LK LR T O IE RS BRI S IS D
N5,

PEREEEROS 1 HIK (8, ACEGT I RIBE R L, IKBARFEON Z7 AE L X (TEE
Wi CTES 1 ~5mm, B 1~5cmfEE) L% 1~ 2mmoOBRERELE & 23 B



62

HIZEATES A2 LT D, £ 5~10 mmDAKE &7/ ) L BICEA TN D,

ANAER BERRCE (BREEIKE) (Z—628)

FEHL - B RE 0 M PN R AR, TR NI o W, I o 1R

B RIEA - BER>HROLEANA
REATFEEAT, BHSHL TAHARAEELE b ORN R H D, W
KEROTEZ L, kR EEbhsbonbs, BER - ROANR
XEHICHET, o404 MeEZITFT TR,

HE RV LI BOERON T AR nbRdEMIC, B+ &T, B
FhbmPEL, BO~KBOON T AP ICERY E 72 13281 23 Fi AR I i
B9 %, BEAHICE, EHICES CTBRRIED o Rma3D g,

SARER R RZLE - ARNARINE - T AEEREKLIERE,

HROR - EEOBRE LW, BAs L RIEOBAR & D Mg
HEWTHD, BAITAA, BEEIcmUTTIIEEL, YEORENEMHEZE
e,

. 3. 8 ANILANAZLE

Mgk Abg, NodbE el sz 2 MOMTERD & 5 R THRHT 5, HsED
T S AT R VEE RO b En vy, RPN 055 (K &R 1LZ2 1L & o BRIk
IIRHTH DA, NILOALHK 3 km OB, K < B fARA 2 ILE R S
S TRIIZIEED LALIZH 20T, ZOMEOS O bFEEROERIZH D & Hbihd,

AW ZREAE TG, MERIOAEIL, ZRONEALANGEOHRERL, A
LM EDOHMIELVREDCHERH 2, BEAIZLI~3mmOAET, HHLT
WL HDBREN, ANAITREDNRGLEMEELZ D, 5 mm U TOERO S D
2L, 1emZET 2 EER O b0 b EET,

e A AN AR IS (Z2—172)
FEML T PNET N L
BEGh : RIER - R m il n - BREkOL - KB - BIK T
BEAIGBERICHIAEZEAETL2HONRE N L&, BRGNS MK L,

63

HDHIFHOAVEBVIROB ADOBBICHENL TN HDODE NI & BN EH
MThsd, mOTEANAICIERER - VT A5V ITERY R & &BEMR
CARTLHLORHY, EXTREOLDIZEZ W, VA MgidlF LA L
FFEoL RV, EHEAITNEObORbEREEND,

X RRAOHRER L BO~RBOLETIBREORE LN LD,

M. 3. 9 AERILKILE

HEPN K LA DR B I Bavh L C AR AR L 7 BTAREF K LA i A o> P ISR H L 72 221
HECTH D, T b OHEBEE, @QERILILIES, @F "1 Es, @FE EEH,
®HFEFUCKE DT D, O QIZOWTEHALN TRV, @+ @ » @IEBUEDCON A
LML CHREAKILEE-S T b EBbild, Zh b O HI% NE-SW Jih
DOWIERICE Y, IHEPIEAMRE T 5EE 2% 1T T\ 5,

O toAalRaEA L LA (VId £721F Vd), Qs HERE O A% LA
(Vd), @@ @I sEREOHAANAZILE (VID »bR5, 8 FTHEG
@-@OxBELT, ARABERDOA YA MERELIZLAERBER->TVD Z
&, WEBMERETHLICHLIO T, ALORBENEL THRVIATHDL Z L7
LR H D,

+EHRE

FEH oL & mEE O &MY 5, IRDEWEET, MEIIAHTH
5o
EEEIRALTE o b o 13 Ab R 2 NE-SW J5 [ O WiE Tz C, B IEE & 8
T 5, Z OWiEOBTIITMERE SRV, A DI & ZEhGEICE DI HIE &
b, TOHFETHALNTH D,

KB, S ZABEORET, BILL UREA~EBEE RT D2 L0 %0, 3~
7mm L EOBRR EREREROMNL A EES, CALIEIREAEZEE LT
D, HOEVIIRER L OHEHEEED, REAIZ0E5~15mmDbEDREL, Kb
REVWHLDOHH D, BHAMOBIIHATICEY —ELTHARY, 5mmioAia - fHE
FkHOBERPIFCE R DIRAEMEE L 2 LR B D,

HORE 0 £ DY 0 56 i 0 I R R 42 s VId (Z—130)



64

FEHL - FEPNRTOK AL TE A9 1 km

Pgh o RIRA - WA - SRS - BMb AP - B - BAEKEE
RKIEOREAER IR AHE TCHENTZE L O DORE W, ANAIEEGAA S
A bz bo R BEAOBRILANA D, HDHVIEA YA MMe L7 g L
RoTWVWDH, MBAIXHKZEY, 5 VIMEIKEZ L5, A& S8
Erb0bd b, BMAKIEKICHER, L FAT o7 2ALLLTY
%,

i RRER - AR - AR - T AN Y B - B - 8k
FRGERE T, HROMER - HWAELEZNLE2MDET7 ALY ER - hEER
Lo b, BEOEDITERRELL, TAHYEA - BEALZ N,

TE2LLEBE

ERILIAHED S B - BT T LA CTH D, PHALEDO S O PEEIZ 1L 2
Boandy, SETHEKEBbid,

JREVE T TR B, BEERIEET, 2RO 0.5 mm U TORER EDROEA &%
F45, BRILILUEHO DT 1 ~2mmOBELGEN RV ZRIZEATHEN, T
ROHEERAEIT LY ZAET, BEA - ARG - HAOKRE RHRE O LICX
v, AHNCKBIEND, HlEA - AR EELLORH D,

B & B Sl A SRR A 2 LS Vd (Z—136)

PEME : FEPNRTAEARALILTE |

BEfh - AR - SRERIEG - WIS - U - BEEREL
REAFIREObORLREL, MEOLORLRIZHD, KEO L OEEIR
~HBELFEBER LA RI L L, DEODLOITHR THENTEECH
Do BEAIZ K OBEMIED 72 <, iR 2 AU SEAT 5 9 D OB S IR o
EREA NS,

Fk RRA - HERL - B - S - T AR YRR - S - BOKE
PG

FRISERVE T, RS EHEOR IS TH D,

FABEE

ERALKIEF O ORI 3 b 1B T 5. SIEC 177D 0 72 < —RICBE L
THFIFTHNB 2L b LIELIED D, F RO - Biti7e X & R CIB A &
<AV FABICBO TR BB E 72 RO b B HETH S 4, Pl

65

R DOR CIIAEHFEN LB ONDHNH Y, TOHERE ZAHTIERNRBHIZ
AHMRVE ORIRDIEE I E > T D,

—MICZ LB R0 S ER T, EORPOBE ISR E IR G, EROZWE
MMIRAATHY, FloUXUERIEL CTREAEET D, REA - 4301 ML
TAPA - SRR - RO TG L, L X ICHES LA BE L, BB LA — b
UR%&Etr, 2 60 ENE-WSW DOWiEIZkE Tz, T4 Lo s & @Al
EOBRDELITHAAT D50 I3EERANAEZS S ZEATHND,

R & A 56 BRI A S MEA PR 2L VId (Z2—97)

PEML  FEPIET N b i

PEfh  BRA - AN A MEANE - SR - KRR - BEEkEL - A
BEAIRET, GFWEL RN, R0 060N ARICHEE IR
BERbORNR0 D, AAAEIEEA ST R TMELOEA A/ SV 4 &
o TW2, HTEEAIE 0.1~0.2 mm OEERDOMBESAIRD & DARNRY
ZRICHY, T E KGN TR 2 > WA 2 S S /NI 5 153
NTWVDH, HEIWVIIWRKHMELZ RS I LRARMNTHL D,

TR CRRAR-RALER - BAESE - T ANV RA - WL - F X 88 B
HA

BLEE

IWTE 2 R 2 b O T, fB<AMUNHNT 2 L 5 1ch 2D, SBEFALILE RO
FHNUIE TIT A O E P2 b D, REE L CEER L 20z, KILiE
HE DD DN NONTRHATH B,

AT AGR~FRKAG, °SEET, 2~5mmOREAE Ao MLzt
ROAOANAHMBEND D, HkEOOWEEA, BEOOHBAZELLOLH D,
F—=r U RELIXLIEE T,

TS A 5 A M A SRR A A S MEADNE R LE VId (Z—144)
PEML : EARTA I PE 1 km £2% 800 m o M4
BEAL  RERA - A A Me AR - SRR S W - BERREN - MR
FBEAEINBRAHEBERLOL, AR EOEICHT I AL ZIFEROBEYN D



66

HOobDbOL, NEREISMPVWEERICTIAZAFTT250L08H D
B, TOVWTRHENIBED LS AREOHE WM ZKICE Y E0hd, ANA
BT _RTHEBETH>T, Eol<HAF YA MELTWD D, 5V IEHE
e RER - BRIEONEROEED Lo TWD, A IZADAR W, A IC
LSRRI A SR RY d D
L BEG B HEE - HARG - TANYER - G - BEEREL - F X
[73A
HAEREORET, REAERARTRS 0.1~0.2mm & 5.

o]

wm g
FHFRALTEOR OB T 5, JALOERE OBEMBRIE LRV, HE -
S3A - BADOHWE R ENDIRILKIEEDOKEE T LIEHEZEA LN D, FIXL
LI-HiBE R & 5,
KA, BEREA T, BEHE0 B0, 1~2 mm L T ok o R
BaL 2mmUTOMAKAD/NERERHD.

T3 A S AV PO A SRR A 22 1L %S VId (Z—190)

PEME P RT & R AL T 2.5 km o4/ 0 B

PEgh  RIRA - KB A - Wl D - Ao MeANA - B
FEAIAEDPHEKEZH R T2 L0822 0H0, Ehkobob b b,
KEBREMENELL, BABREZZOAMED B sHIKBETHDL 0%
Vo, BAEMEDLOLOEREN Dy, AT 0.2 mm LT OMBER NS
<, PIEAOMBME E L HIT/NEOLORFEICEBT S, AMAIEE-T-
KBEEBROBAA YA MR- TWDH LD, WEICEG AN G N L&
BoTWarboOnE<, TOMICMBBREORS - L - HEROESLL
RoTVWDIRERSH D,

FXCRRR-AE - TAB VRS - B - WA - BREE - BT
H~HkL, ERETH o T, AR~HROMRER - ROoBFREZNEOMH
RICHDT A H ) ERENTEREZ L TR RMEEZ LS,

M. 3. 10 [ & % =

BT SR F A M D BB A3 2o BTAR B K ILARE 20 M NS HER L 72 iR ©, B
teem el LTHSE i, RONDIRY TRARDESIZE0mb LA, FIIK

67

PR 14 ERSEEECEPICHKEN S BUE G TOR)

WIRYE T - ST THIRONAMIIRS, £ FEIR LR, FIEREF)IH X
VWL B i B 2 O 3GRIC I 5 R O 2 BE T2 O T, TERILAILEE & ORI%
EB 52 TRV EREE o R N D AT I, MR SR A LIS T
boTANERIEE L EEALTHRONR, ZORENERILKILERIZH S D, L
FRILD I OWE A T D OHRBITH %,

AHBIRIT Y 72 B8 T OALH e & ORI RO T, 1EE AL KERE TS
o HTOLKTHESKAS mEBHT 5, FHIZI bITKAT L MEP G 7R 5 0
FEBEOL Y RROBIB & P, LI LIRS R OB b5, BITRER
Wit &, BEILRILH & BN DA% IS L D5, B B E~ i a

iE20) SO OFLHEs £ OV O MU RIS R S T TAREFIE O FE dh 2 5 13, AR TERALAKIIEE L D b B
fLChH 2 X ocfansg,



68

e WOHRELEEA PO 5, THIXEEALKRETHLA, EJidERm N
50"E T 20 NW 2R T 5. AF LA ZED, EE Sl Zikic
=,

Acer pictum ? THUNB

Fagus crenata BLUME

Lindera ? sp.

Quercus cfr. myrsinaefolia BLuME

Q. sp.

Vaccinium sp.

Zelcova serrata MAKINO

Phyllites ? sp.

(ENLREIARE i R oE 8 E)

ATERICENTYH, FTHOERIEEAPICEE N END (KR 14, BT
30ecm U F DA (~HiMHEE) THHM, LR IMCETLIHOLET, BHIC
el 22 (LG & b S s A Z IS 67 5,

FFET - Wile ETIREOEIRED i - BaTE 2 MO ERT AN 625, Bt

HTEAGD D BB EER L, WKL BWETAKEICISKRET S,

Ih b OHEREHRIIAHT TRIES TV,

M. 3. 11 FhrEmapiaZ LaE

BE I DAL VE ISR L, BRI IR S IERT 5, JEVIEAETR, HDHWV
FHEERFE L OB SN b0 L Bbh s, FERILKIIERICS X TRBEORE
FHLA N A MEDELL WA A L OB E O & TRESIT oD,

KA, S EREAT, 3~5mmUTOREREANALEED, PEOA
FAKAE L, L EICE mm L EOWEAOEE LB A e AT 5, A— U X
ZLIZLIXE T,

MO R E RS A R SR AR T A PG 2 uE X VId (Z—84T)
PEML - JU BT TR M AL O fEm

69

BEdL : RHR A - BT mANa - REE A - FEEA - BEEIE - BERN - A
e
BEAIGERRICH I ZAZEETIOONREFRICE N, HI2A2EETDE
BERAONEGEBBROT T A LNORLEMHGH D, B0 E@mNa &
IO mEENDIBRER LISV A MgEaa LRy, ANAICITARG A
RKEOBENPL/NEO LD ETH DA, HADBRIE 0.1~0.5 mm D /NE
DHLDODHTHD, WBAITIRKEOLONRDEE E, A O/NEML L EE
KoL i ENLT VD,

LR HER /MR - BAER - T BRI - BEEREL - AT T A
MRLDONAT )T 4y 7HETHY, MEDOH T A EXEEEO L
W, RIEA -MFER O BRORBMS - T X UKL - BEIL AR EDRD 6
ns,

m. 4. 1 Ju &= k& 1L

LR K ILNZA G & Pa B JRUXE & O TSI £ 72285 KL TH - T, ZOKIE
WIXFDOHRELR AT 5, ZOMIEHFHEDOHRTIX, #OHE - IETHLIZ OV TR
DENREIRENTNDA, HDNITI - 1285 % T L TH 4 KITRT,
IEBRATRIIERORE 2K T2 b0 TH-> T, HEEORERAMNG AL
Hinb2eD, FISHO M TELEE L O ERRBRIIAATH L8, TROIETT SR
KB IR IR DFEM L B 2 DL D, T D%, KILDOHPREDKESHD KGN O IE
BT LTz ZORESIZAPIALZIET, HIERKE L, EVEBEROBEETTC
BaMAELREZ 2< o7, EHORMITERKIEMANO KO0 6, EHFICRERMN
FAELZEORAT BHEAT) Z20H Lz, RIgHNICIEBZ 5 < 2 & R
o Sz L Bbn 2B O FEAE “P” (99 HE 19 K) BofM+ 5, £
o MTE AT IR N 38 D, KIUBEDHEO KM « SFIREHT CiE, M54
FLENE I e > CESE O AZ IS - ZREZEE L, T740bb, Milo%ih
W - BRE R L L, BIORERS  FIRERE R ETh D, KiviokEk D
, FREOWTRAN O Lz L B2 ONDEERE S ITnioRaE “P
EBoTWD (19K,



70
g/ 4
Y:ig
will A B K W (A EERRA)
(e g sk) . STEREV
WHBE /7P BLE N+ &7 A8 XY
Pyl
KEBL | XWle
# 0 OE L Vd-hBEEvg
i d .
7l SIWL  AEWD  ZEWD 4 [EE T LI e
Kl V4 d Vig €D V4 RS0 g,
~,
ELYVd
— A5 hE
e ,_}‘msss&
- = £
L ®B%3
D BEE

BAEZ OKINZITEB R ok 22 vay, AELAES (FIRKIEHA) CIEiEEe
RALIGEY M T e oy, JEEMB ORI TRbiLTWd, ZOXIEMANTIE, kg
Bere & DR &, KA IR D REES LR EICTEBID R T 2O TNWDHDHTH D,
FLHE K I OTEENRLERIT 17384F (T 3 4F), 17429 (FLfR 24F) @ 2 B LR TV
%72, FEASEF RO TIZARV, MEAILUEBNRIIRRIC R, HDH N
TNHBED T A (FII3KAER) BEREEZ LZbo L Bbbivd, AMELMTELO
T EOBZEK D5 H0 1 Dl 1742 FEOTFB OB K b O hvh F e 2D
DEINMTE O AR - ZARILE 7 E1%, BTERHID, B - EARRREEOREA Lo
2, TAUIE 1900~1905 £ (B1f 33~38 4F) WHICHIEIC L T, HlFd o 7 HAMD
ML TLE ST Th- T, WKLY AHICHAbAR R E TR ERE L L
DRFERTH D L b T,

ZOKIERKT 25 AT, ANARBEAETLI0ENIL-T, ANARILE
FREa & Ele) EHARIE (XREEXED) SIKNTHILRTED, 47
Franismrm (7% 11~19) © SO, OfiPHIX 51.68% » 5 63.14% 272> T
WD, —RICHEAZZ LA AP A R IS TS CREERFE CTh 5, MiH OEHERME 2 5

RE21)  3CiEk20) o 134 HIZ K B,
7E22)  3Cik20) o 139 HIZ L B,

71

B 5 %

BOEOE W & B E % WS
o BEIR - B RET+ Ik« (BSIK + B)
wl B N T B
i) [y e PSR KEVLOEEL
Hlalams| suw KEVbOREED
2 PET - BEES - REWE | MIEE - BBANG - REEE
2w g | . (RET) - BE S - (B2 ) - (R
) F) - Bk - CA%)

8i0; (F#7%)
& B OB

51.68~56.65 (3)
34.0 ~25.2

58.44~63.14 (6)
27.2 ~14. 4

KRR A ITEROBRIEERS P 6 20T s FIl

5 RITFT,

£ PO 22 A IS LEEM AR OBES & LC, WA - WoEin - SREREG -
ElANa - REROTRTEEFLLORD 5, ANALRLETTIE, —KICREA
EAPIA L OBERIE, AR THEICRD b5 KO L O L/ E ThH v, SRR
A+ WEHEATE 0.3 mm LA NRREE OMBERIR D b DT EAETH D, BAZL LR -
ANELIEEZBU T, AREICITER - RFOWMBEOEANE E15, HEiHE LTH
RAFFICRLZRIIHLID, HERRRAOR 26T 28013700, Gfw (BiR
DLD, HIF R, HiA - G EOFRD) EETeRERAIETICE L, Elo iR
EDOH O, HFEFRN TERRDHEFRICR R D0 OMEARAVHATHDSEDE L
ELIEH 5,

AA TR - BB - B oA A LA AL THY, REaAala
RSB DL L Db DR OREFECA S oA MUERZ 2T T 5, Sk
ABAEITRA - T AEE RIS 72 &) PIUIZFET D, A3 A4 MuEEiFTn
RO, ERFITKENRAT ST A MERERTORE TH D, £ OMOKEEN - M
THIL7p EIZHET 2 b OB smalan£<, @eaoboLiballas i3k
W, A - BRIEOMARRIN D e DM A AP A MZaER, HDOWIERIRZRINT
LESTWDHDONE, TOIENIESL - $85 - RRAO/NEROEST, ANNA



72

OB EIHRL TWDEbDORH 5, WIRTIE, A3 A Mb L TWARWRERITREAT,
WONEIROH D EERRE N B Y, A/ MEDEIT L7z b DI ERRME<, BERN
RHRRIC A2 D, BTN E T 7o RE ORISR 5, BRERIIZ 0OAKRAR
WEICADEEEN, —#HOb0, LLCAEZIAEED b OILIFEEMMEM L LT
BEND, PEEEND D HO—EHITAREER LB OND, HUEA IR LIS
%<, ZRETEBETFIMPTHLo L BZRICH DN, ANAZIEETRICH LITL
EEEND, ARITZL OEAIIIVEDONKERE LT, BEREOEHAGD TIX
FEB RIS LTEENRD,

AEERR

NEKIIFEE DL K REHE2BHICNTEE I3 >TnEbDOTH D, — AIEMHEAR
(#93") OMEEMEZ L<ELTWVDLEIICHLNLIN, BNAICRHEN, T
DORD EFITITMTA LA b ORI U, F 5 1R R A L) K I8 b 23T
ZHDTWD, BEMOBHA 20, TALOME L OBRIZALhZRN, Eioh
FAILOMTE L & OFMBIR BB SRV, RO 250D Z &b ORBEOHEE
XY, MERFERUOERMEEZ NS, TROLOMERFO LS 2T
CEHZHIZEOEICS) ZOHBMN R ORI & &, QMIELTREEZE > fiHEE
A TR L K LB 2 B, LK LR WA A SR BIAT S h
To AR 2 LD THERE L T 2—— BRI & AERATE & ORITIZ 72 » o ReR
Wandh ot —z L Th b,

HERE I3 A PO A BER IS & Do X IR oA &, [ABEORT D2 MM
FHOHRY TH D5, —MRICREFETH 523, —#HICIETe s B L, 8K 2miio
REDRILREBORET DN b5, BAIZAGHT 7 ADIES ZAEO AT
Bmom T (E&iZiEiemblh) oG LRREALOHBEZ <GS, MICERE
A b ET, LIXUITESEIMOMBROES LTz, em L FTOA—F U 2
KOWEDOHBEEZEH ATV, BAIT—MRIZ5~20 cm L FOHMEETH 273, /Mg
DHDZEHLHY, LXITE0em EOXRIMEET (AEITSHORES) ZLbb

FE23)  EIR - AREEHUENIC AT D,
FE24) b B AAZIUIHTEEREAAMERATE LV bl AT A BRI EE T DAL TR, B R
DHEIZE > T, ZOFHBREPHLNIZSNDTHS D,

73

%, WBEZLDOAEERERLZTNDN, TRARNPRYOEEZEDDHI L LH D,
DERTIEE TIE, > MAEE LI-ANA RIS D), REERF LEbh2ANa
BEROBERIKON T AELZNEOHARELLREICEATND, AELELE ORI
WNc kv —E Len, ARMETE, ZOHEWITY 797 Li- BtaomRiza b

, —RPIREEA RO IEREEEIE O BULIBICEL T D, L LERE A ATEmOED
DINZ L L DR TITRERD LB 5 EIE IZZWZ L L TRBIEND,

WSS, £BILEIMOWESK 700 m AT TIE, 2 OHEREDIZe > B LT
%, O THA 10 m T 2 ~ 3 m ORHB AN H VY, F o EHEmidtk 1
MALOR > P RARRE BN ST 5, WT &b, KABORART ORI, %
LV L EOEIam (FNZs5em) UFOBRAZEZEATND, TOENIILD
BOANGLICEORE SR L, A — Y RROBAOMBLEZ &Tr, ZOmMEOMIT
BHRR T TWD 0, R—OEEFORNTOENTHLD0, 2 DOHERY N E
RO TWDDONRHTH L, AEHEFEMETHROSEHLTHY, B2~3mokE:
RETEFEET D,

Wl O S AR RERA NG TR LE (2—2356) (AEELHRT O
)

PE M s B IR M PN R AR BT Bk oD il

LR %y : Si0: 1 60.96% (% 7 % 11)

BEdL : RHRA - RS @ANA - BERN - REEN - BT - a2k - TalEn
BEA (PHEEA~KEWER) X, 0.3~1.5mm OHEE L EMA KT,
WHEWIILLBA DRV, OB ARE —-ThoTlo b, BHAKERAEEE -
HREMEEZ L OLONRZ N, ANA - BENEE -2 AP 1 MUEH
EZT TN, AREFIMAREZHEOZLORPEEEND,

Lk AT T A
I EBLEEAON S X (n=1.493+0.003) A b7AR 5, 2 O0H &M
T, EAEBIRTREELTVNDZ b D,

Btz A
FEMEEOFEE G, BES 50m O EARBEME DL > THMAT 5, At ik
BEDT TREEEREL TWDEDNSH D, ZOHEEGRES & OBRTORRITH
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WV, GEHR E MR D, — RIS OER N E DBNE T DN, AEADH
2 L, WHREORFESNTVDZ L, ERILKIIEEDOZ T T D MG ES) &
ELZF TV RNZ & lns, LEXLFOMBOEIEmEE 2 bnd,
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T RO WEEEA D REATH Y, HYED 3~5mmLlL T (%< 1.6 mm
LT oftER, DEO 3 mm oA % &, B em LTOSSRE %2 LIXL
BET D, INOOARMIIBEREZT, B L T2,

A DX 1 BHURE 1 55 SR R A B A 42 1L VId (Z—110T)

FEML - SEIREAC, TENETE HEE o A

BEgh - RIRA - B - SRR - BB - A0 - Bk
BRERIHAIA -HARLEZ2AHL, BHELRRHERELZ L2 b 0N Z WV, ¥
AL mmZET S KK - EAR - BIBEORSE ENBOLD L RH D,
KEOL O, DPEOSH - HERLLEEZEAAL, BULREHEESH D, W
BRI ARSI EE L ENR TRBAIZAEEZ LSO L, Hlich >
T, HIE THARKERICHENRIZ OO R H D, ANAITHBA T, B4
YA M~BEAA YA M ER, FlZFESTIEALA - HERREDES
Lo THBOAREHRLTVDIEDLEH D,

i RRA - HAER - AR - S - T AR RA - BT T A
FRITARL T, HEROBMER - HA ERROBKIL L, ThOLOMEED D T
NAVER - AIFZARENLRD,

afm (z—107)

EEHL - M) B, K4y - BAERERSE R AT

R EHR - BRA - BB - MREA - SRRIES - RESREL - T 8k
ﬁ-yw:y-ﬁﬁﬁix
BuEahicagIns & 3em, ES Lem OBKROE T T, WIR TR
HFo - AAOEEREE LTS, B 1mmORGAOMBAZEET 5, 8
FCREHFRZ Lo ELERICHY, 1.5~3 mm ORK T, AN E
b, EMAEERofS T, Z2<EEFAOLEIC, PEEIMNEAP
W, TNENEELTCHET 5, FMEAIIBLRH Y, REB~REOD
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Ztattx o,
WAHEYHRICIEZOE»IC, RIEA - B0 - SEEA - 800006 7222 ik
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R B A

ZRIUEB LOEEEOIFITEWEROMEEZ S 5, BTIIOER, Thbb=
RILoILFHTIE, mS 1,100~1,200m % Efi& 32 FBE, 1,300 m% L3
D EBE @2 By, EREIURE S 3 200 m & 100 m DJEVVEETE & b
D, WTIERE, FEEOLFIZHNTS, mSM 1,100 m 5812 LT ET 2 BEiR
DOND, WRICHMA LTS DRZENEIVMILDOKENGIRE LIZb DN, HDHWN
IFERE L TV AIEERONEHA S TROR, FEREEADIIBTHWSZ ENnD D
noE—FELi,

AAIFRBO~KEDOARARILAETHD, RIRMIZHEE FOME S Tt =&
Ec k< BETns,

ZHRWAER

B s PE R AT L, OB O AR ARKIENIZH 5, Hif 400 m O
MELTH-T, i (HEMEHN) (2, FEMNERRLRS S, ZRILoK
KT EOREL LD, 1,745 m AE0H5 P RMIERSE, & - 550 - Llck
R 72 8 ik 2 b O AL & D 2 # b7 D, PRMNTERIZE, RMoOE L%
LV ELFELIRIE, ZOWEANIC ZHEOWROHIENH 5, ALMISEG L & F R TE
EROBITITRA - /N 2 SOIBZK O RFAET D (55 15 1)), Mgl - oI TE
DWGERGY LT D58 AT E ST AR TH D, ZD 2 MR EROR % RIZT 5
509 OERDSMEIL— P RHTELOBMRICH 2 & B2 DLEITRV, TD XD Rl
L, HWaOMmETH 2 WIXERICBNT, KENOEAREN — B TR L2 %57
FOERTHZ LIS TTE D THA ™ 0BRSS, K- Iz
Koz WA (ETITRER) BROBEDOT A KER) OBPEIZRo72EZXDLD
REARTIERNTHA I,

AATHRE R JIFRAETRL, HEELIIOSZHETH D, BHESmm LT,

7E25) AR TR HIER, BPES =LK o TRRiEh TWn 5,
Tanakadate, H. : Hutagoyama twin dome on the Hakone volcano, k[, Vol. 1, No. 3, (1933)
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FEA - HAORER~ERME R ESFIEOME, ThOZmEDL27 40 ) R
A EEE 72 E O tEmOR AN S5 GENRKRD 4),
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BEAL : RHRA - APA - SRR - WS - BEEREL - BER - A - MR
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- BEFH O & 800m {3 O KM LRGSO B TICIE, HESHRE OINL L 72/
BHERHD (KR 18), ZNHOHEEND, ZOREIFBABHL TS L0 L0k
DIRWEEFAIZ A L TWZ En3F b b,

AAIXINOLDEDHLTH KBTS, KK EA~RIKG, B0 E2030 - 2140
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KO ITER Z >V, EWEEKE LTH - HRAOIWEE TR FL TS
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H, KBREEELE LV, ANALBRERLIIHBETH LN, Mo



90

K:kgss N:XMuEE F:kRE
HURA KREKAEEL» SHERAZ

FaE S

Pk

L, M:kass U: AplEss
HEURB B B g HE

IEHEWHE A A YA BRSO, FN A MEBBEE o TWD, 1 HIE R
EHOLHEORBAHZETHLIN, AEABEFELLBALTVDI DO LH 5,
i MEHT A - HRESHEN - RAANG - R A - HAEA
MADON T ALHBELRNKB A E LD, REIFIEEA RS THER I
WBEEET 5, PEORAREROEY (FAH) EA ) O IRES D
50, LEOMNA ? AR, FoENMNIEBAIEORESR - ANE - M
TR ENWETST B,

SR AR A BRERANAZILE XVId (Z—417) (BAORREED
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7Y, AEOESEHONCABHOTN IV ERETH- T,
FRR OISO~ I BEAEL TN b D LEBEZHND,

Z OYEE OWE AT

KREEAK O REE BRI, 17T ISR T IO TRL LM - U3 KROBE»EE
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HEIFLAEEEL WD bH D, BHREDORHEEE 6 RIIRT, L-UTTh
ZHHINRICKRER S - KIBIUFESO—BTH D08, MIZRICHABND L), KE
KT R IR A O BEG 2 b o 72 X D e &2 7R L TN, BiED DHBRE~DE
BHEEZLND,

T A E

T (~ZREEZIE) PoRD/MNEKITHD, HHED LML
KThHy, THECHMICHWZKAZHT 5, BEIFUTE - SROMIKRZ I8
L, R CIEEETREE OB R bIRFE SN T WD, WY OHERTE TR L T
RO, RFRR LIS B D, IHTEA B ALIZIE D D JRIR T, ik 1,400
m AT E TANAZILE GRES) PEHL TW0T, FEEEHDORES TS
EERZTNHD TR,

fEm T RA~BIKE, #E T, ZROMEA SMBEA, T~DBOEA O/ E
e, REALHIER & OB TmMMAALOERMADBEL TWIRELH D,

SR BRI A 0 AR A Xk Va—d (Z—518)

PEML : IR EALTE 1.5 km O T )1 5

LRk %y : Si0 : 51.68% (% 7 % 19)

Pgh o RIRA - WU - Wil n - SRERIE A - SkR
HFEAZ 03~ ImmMOER~EROEDONSRICH D, HETHREEZKER
WTRHMEMZ LA RV DL, BIRY - W7 AR EEZDAL, RYE
RLOLERDDH, MBEAIL 0.5 mm L F TS LR TR D RNIZ L,
WA ORI E RE LV ENPND,

i RRA - HAER - AR - HUER - SkEE - T AR ) B - BT T
A
ok, BMIRCRMEHETH D, MO VR THEAORIGRICE VD ZEND, M
BRLRIE T AR Y BR LB T2 (MMRERDEOES) LR EDTH
5, (BVIK® 2 )

BFIEGRE
XfE Ik DAL TEE, SRS & TRIMEE & ORI T 5, T84 HE oK)
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N R CICTEAE L, FIKILEREZE> Tnd, EHLDHATYH, BAMUERY
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BRI O MR CHHERT L7 b om b Eniien,

O. 4. 2 B fik k(L
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s HREH U7 ALK IR R & KR - B A7 & OB TR ILIE S & 3015,
Pk B A B U7z T KU B IR L TunZany,
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DTHDHN, RETHTMILL THR->TH D, RKILFETE L FIKILEFE T & o

2% PG HEREY L - ORI T D,

PN =95

R e < (L g LU BRI D KL B IR T D, Z DI HIPN TIERT4k - JLE K L DR
TRILREY &R - R & OB OHERI & R ik LALosE Th > T, L
TOERROBEEET CTE-TVD (KK 20), AEMIEDSILRD TRV & F
B DR &2 DAL, FOIEDEFT OB GAAR D5, @ EITAE
TR 600m Th o & b <, EIEHIE I BRI CIEK 500m Tho T, =
DEFARFEORRNER T D, LB O3 K O-EH) 1 DA # i s B}
ZFELT, HIEHITAL S TIIE S 200m LT & 7225, BIEBIRHIO $ 013 P65 C Iy
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W, 20 LEACHCEW I 2B T 5, L LR OB TIZTRe s 0@
EREL DI END D, Flcthib T2 & O ICERBEDOIKFTOR LD 57217 Ti <,
AT b M LT, BEOERED ZBERTFT 256D D,
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B 22 ARILRERG R TRIOE) (20 %) K LR i
il B OB HE B AR, FE 72 A T K LRYE i 2 BT
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AT RILFEB T & OBRIIKRE L 25 &, MEHTIEEO Licoy, sz
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A HALRTIE, E& L TATKILFE L2 BIAT L 72 2 - T, R0
WA U, BEAREOFBEHE TIEZ OBRAK 10 kmiEgi+ 5, L LEHmE
FiZnfiTrb0bd T, BEIINAICHMT SO LM EZHDE DL,
FHEOASTAILRBROE TR TOATEY, o0z TR ETFD
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Ti7s E OB clE, ATKILFBT LY b 40~200 m{RW B ERICHFET 5,

AT RIEA L R G Bl IR LToRERKE 20 D, K< RIA LeBan b7
DEETEE RS T, PREIAARERZ R TS 5, A ik ILEE T L o WIREHE
BT 59 B 3 RICH D, BEHFMOBEXNERE(LEZLTICRETS (518
)

A JREB~IKAGEE IS PAT R E D, FER L, oI 2mR~ i
DES, EH~BICBMT S,

B KAf~RG, HERERT T AERERO R & bon@n, Bk - ik E
72IEe s AHANC B L7-EHB s H 5,

C [JREAf~KE, B Cl B L, TEMNHOE S 2~10 cm, & E 5~60 cm D
BIEA L REBEE G, REEAET S, ML EETh o0, £
IEHE D O B L RE A M T e,
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ZOFEICIE, &S 640 M HTICHEEZ OO RRMARE R H Y, ZHIERRD
FEE I AIE & — 6 L7z,

HIRAET « AR 7 SN IEARIREAZE « PR E 2 8 > OA 2215 - ihsa 7 &
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DO ORIIEHEL, FIERE 2 HoOFE 2 (R 2 W8 I2 L - CTBUEIXIHR L TWD R, 8%
O < B[R R AR HUNIT & o T2 B2 IS 0 B 72 2 K I D, JRACE BHIC B DIV TV ZRWES
SNHREIZ I s THIY S b o & Bbhd, HWEEALE D 679m = 86T
b I e LB BEE B FET D,

LLEDE7, A Ftocuptimn o S5 EHHERM A H 5, TNE DS BT, ERD)
b RO K ILERIRMEERE & AfEICIXB 0D b nb Db D,

m. j& A H# F

m. 1 4& B K

Tiif FEAFAE [ oD AR (13K SRBRIR A3, 3 RAE R & S M ZS s d & D by i
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SENTVDHDER,

K iR

PP JE T I ORGP & R A A O S IR H 5, BT = FH00 & LTSk
7)) IKEEEN TS HOTHY, CHk12) 1A TAKRIELE L CRfishTnd
HLoX, BREOLZHET O, MEBEREZETLONPRHTHL, LHHH 1930
~40 FRITHREE - IR SN2 b DO THH D, FEHEITIISAAEThoTEH LU,
FRITES P O G IR A RN~ TR TH D, AGDIRGUTHRIEAKE L TWD
2, LA DAV, BEE O ERE D B OIRT DIt 25380 Hiv 5,
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I HURT 2 SRR PE O AL A O JARRIE < S H D, FEIFSLILE LT 1940 FHEBAT S
Netnwbns, JEEHELTWSR, RV OBEIZLD & A ITERCOLERMN
FATH Y, SEYRICHIRLERSE & D> BOPITEENSE - SEHASE - REAREREE - BEEREE - F78h
Jr7p EOBEEBRO NS,

M. 2 3E&BEIUR

B OE %

FTfgls g P TR LA DV, BEDH LA CEIAE L ITHE IR S T
Bo ZOMBDOBRITITINI - BT O 2 T TBATS LTz, & HICHEREE 10 4L
T, HEE30~60t EDBMTH 2, RIAIIN 60 %DAKEEG R, Zitk 10 %L
T/ ETRAE LT L TWaD, LI TR - fRIEHM - WiEb7e i
ERshTW5,

FEA USROS O —#ITEE L CHERM L L T D, FRE Y R MBT s do v

T, 7— MEOEEH &L LTHAT 22D ICERIBICEF ST,

m 3 A #

G E L THFEFEREICEEIN T D OV D, UTICETLIHORD 5,
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MRS, KA, RPN LiedbfEk 900m

sthene-greenish brown hornblende andesite

w7 %k kol B o b ¥ /K 4 (Chemical composition of volcanic rocks)
DWHE BT : B8 18 (Analyst : K. Takahashi)
)
Kok A B ERAkl &E %m% FENUK L #eFE ot Ju ® NS 1l
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
DL Xur  vd XV 1vd vd XVI XVIII A\ Vi VI XVI VId VId VId Vd XVId XVI Vd Vasd
t# 2 ¥ 5.0 20.7 6.0 26.9 30.1 9.0 5.3 10.5 11.2 8.7 14.4 17.4 19.8 19.9 28.6 27.2 18.2 25.2 34.0
SiO, 71.13 59.20 70.46 52.09 | 53.37 65.20 67.70 | 63.70| 65.56 68.89 60.96 60.11 58.66 58.47 52.43 58.44 63.14 56.65 51.68
Ti0, 0.35 0.92 0.24 0.70 1.14 0.63 0.48 0.82 0.65 0.51 0.74 1.02 1.21 0.98 1.76 0.83 0.61 0.8 0.72
Al,O4 14.36 16.69 14.52 18.09 16.61 16.68 15.90 16. 43 15.77 14.71 16.61 16.71 17.00 17.13 18.15 14.98 14.92 16.50 17.17
Fey,Oy 1.88 2.49 1.31 4.92 3.66 2.16 0.92 2.75 1.29  0.60 2.99 3.33 2.83 3.08 3.47 4.32 299 3.31 3.80
FeO 0.61 4.50 1.38 5.45 5.97 1.05 0.67 2.06 2.08 1.82 2.10 2.77 3.52 38.07 6.57 3.80 3.11 580 7.01
MnO 0.05 0.14 0.06 0.19 0.21 0.08 0.05 0.10 0.10 0.07 0.12 0.12 0.16 0.17 0.21 0.15 0.13 0.17 0.19
MgO 0.68 3.02 0.87 4.32 4.00 1.50 1.14 1.66 1.51 0.97 2.34 3.29 3.26 3.17 3.8 351 2.29 287 4.47
CaO 1.25 6.00 1.35 7.99 8.40 3.95 2.63 3.01 2.97 1.58 538 588 6.24 6.66 845 7.83 590 7.58 9.30
NazO 3.86 3.07 3.60 2.63 3.26 4.40 4.60 4.07 5.11 5.34 3.89 3.19 3.60 3.8 291 3.5 3.50 318 3.05
K,0 4.37 3.05 4.94 1.38 1.37 3.17 3.35 3.64 3.85 4.70 2.44 2,02 2.07 1.93 1.44 211 2.29 1.64 1.36
P04 0.16 0.18 0.13 0.12 0.18 0.10 0.12 0.19 0.09 0.12 0.21 0.13 0.19 0.15 0.14 0.20 0.18 0.19 0.07
H,O(+) 0.87 0.43 0.92 2.02 1.37 0.98 1.58 0.77 0.45 0.48 0.66 0.82 0.95 1.02 0.41 0.22 0.44 0.51 0.89
HO(-) 0.44 0.51 0.28 0.39 0.29 0.45 0.57 0.58 0.56 0.42 0.98 0.60 0.32 059 055 032 0.4 0.29 0.18
Total 100. 01 100.20 100.06 100.29 | 99.83 100.35 99.71 | 99.78 | 99.99 100.21 99.42 99.99 100.01 100.28 100.33 100.27 99.91 99.57 99.89
*g A THHARIE T b 505, IBADIERER D ST LIz § Do THRO MBI TR IV,
el (1 449 (Ono volcanic rocks) 47K Fkia (Imaichi pyroclastic flow) (Z-61), ARLETUTE, AAILDER, J6T
1. Biotite rhyolite (Z-755), FEI&lIMBIE, HE; 8. Augite-hypersthene andesite (Z-361C), & H R
BRI, SR HBINY N1 E SRR, HHIEE LR 0.5km o REH 14. Quartz-biotite-bearing opacitized hornblende-
2. Augite hypersthene andesite (Z-340 D), 4% ENK LG (Serikawa pyroclastic flow) hypersthene augite andesite (Z-56), &M
ST TR, S, AT A O TS 0.6km 9. Green hornblende-bearing augite-hypersthene VTR, AENEERME 1,566mik) JHI
3. Biotite-bearing pyroxene-olivine rhyolite (Z- andesite (Z-764), MEFSERIKE, TEANZHIH 15. Augite-hypersthene andesite (Z-793), Jift
749), ZsmLwReE (BEHE), BEERIKE, Jim R L3 BUR S, AT B
5P e JELIY R A 10. Green hornblende-bearing augite-hypersthene 16. Quartz-biotite-bearing oxyhornblende-hyper-
4. Augite-olivine andesite (Z-342), Bl andesite (Z-764 B), IS&5EEIKE (Z-764) D sthene-augite andesite (Z-211), KMl &S
S BIR, WM = =R S Lkm o MEA LY X, Ef No.9 tHU PR, AENTHREITEHETE 0.7 km
# JLE XL (Kujt volcano) 17. Augite-hypersthene-bearing biotite-green
HEP9K L4 (Shonai voleanic rocks) 11. Augite-quartz-bearing hypersthene-biotite- hornblende dacite (Z-41), KM IRIEEEFRD
5. Olivine-bearing hypersthene-augite andesite green hornblende dacite (Z-235), A fEIFF 5t o DRI, AT 1 SR U
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(Abstract)

GEOLOGY

The mapped area lies in the southeastern part of a Cenozoic volcanic
field, which covers a large part of central Kyasha Island. Pre-Tertiary
rocks are exposed in a narrow area. The rocks in the area can be
divided into four geologic units; pre-Tertiary rocks, upper Miocene or
lower Pliocene volcanic rocks, upper Pliocene or lower Pleistocene



volcanic rocks, and Quaternary volcanic rocks. A summary of the

stratigraphic sequence is shown in Table 1.

Table 1
Recent Volcanic ash, volcanic fan gravel, talus, and alluvium
Quaternary . . .
Pleistocene Kuja volcano Serikawa pyroclastic flow
Asono formation Yufugawa pumice flow
Hanamure volcanic Senchomuta hornblende
rocks andesite
Pliocene Uchiyama hornblende andesite
Neogene Shonai voleanic rocks | Imaichi pyroclastic flow
Tertiary | Tanaka gravel bed
Tani formation
Tatsuharu formation
Miocene- .
Pliocene Ono volcanic rocks
Cretaceous system
Mesozoic
Intrusive rocks
Paleozoic Asaji metamorphic rocks

The general strike of the pre-Tertiary rocks, ENE-WSW, deter-
mines major physiographic features as well as the distribution of
geologic units in the region. The southeastern mountain range
consists of pre-Tertiary rocks overlain by Mio-Pliocene volcanic
rocks. The northern mountainland is underlain by Plio-Pleistocene
volcanic rocks, and is not yet highly dissected, although a few deep,
youthful valleys cut through it. The central plateau and southeastern
lowland are mainly covered by pyroclastic flow deposits of Aso volcano
Kuju volcano is situated at the western border of the mapped area,
and rests on the central plateau and northern mountains. High
peaks of the volcano exceed 1,700 m in elevation, and form the highest
part of Kyasha Island.

PRE-TERTIARY ROCKS

Pre-Tertiary rocks of the area comprise the Asaji metamorphic
rocks of Paleozoic age, intrusive rocks intruding these metamorphic
rocks, and rocks of the Cretaceous system. They crop out only in
the southeastern mountain range, although they probably form the
basement extending beneath the Cenozoic volcanic rocks in this region.

Asaji metamor phic rocks

The Asaji metamorphic rocks consist of metamorphosed argillaceous
or siliceous sediments, mafic volcanic rocks, and a few lenses of
crystalline limestone. Although no fossils have been found in these
strata, they are considered to be metamorphosed Paleozoic rocks because
of their similarity to Paleozoic rocks in nearby areas.

These metamorphic rocks are rather isolated from known Paleozoic
rocks or their metamorphic equivalents in the surrounding area.
Granitic rocks of the Ryoke metamorphic belt are exposed about 20 km
north, beyond a wide graben filled with Cenozoic volcanic rocks.
Paleozoic rocks in the Outer Zone of Southwest Japan are distributed
about 12 km south, and crystalline schists of the Sambagawa meta-
morphic belt are 20 km to the northeast. Considering the features
of the metamorphic rocks and the abundance of accompanying gran-
itic rocks, the Asaji metamorphic rocks are probably the western
extension of the Ryoke metamorphic belt.

The general strike of these rocks is ENE or NE, but at some
places E or even NW strikes occur. In the mapped area the Asaji
metamorphic rocks are divided into two zones ; the north zone and
the south zone, the former is more metamorphosed than the latter.

In the north zone, argillaceous rocks are mica schists, composed
of biotite, quartz with or without muscovite, potash feldspar, and pla-
gioclase. In the eastern district some mica schists contain either
andalusite or cordierite or both. Mafic volcanic rocks of the north
zone are mainly hornblende schists, composed of green hornblende,
plagioclase (andesine or oligoclase) and accessory minerals. Diopside,



biotite and colorless amphibole with rather low refractive indices are
found in some rocks.

In the south zone, argillaceous rocks are biotite hornfels and
phyllitic or somewhat massive biotite slates. Coarse-grained biotite
hornfels near the eastern bodies of the Watada granite seems to have
been formed by contact metamorphism. Mafic volcanic rocks in the
south zone are composed mainly of actinolite, albite with or without
chlorite, quartz, epidote, biotite, sphene, iron ores, and carbonates. A
common variety is massive, nearly aphyric basalt having a relic sub-
ophitic texture; less common are plagioclase-porphyritic basalt and
basaltic tuff. A small body of andesite occurs. Intercalated thin
lenses of limestone have been recrystallized to aggregates of coarse
calcite crystals.

Intrusive rocks

Intrusive rocks intruding the Asaji metamorphic rocks are divided
as follows :

(1) quartz diorite and diorite, (2) gabbro and ultramafic rocks, (3)
Nioki granite, (4) Watada granite, (5) Yamanaka granodiorite, (6)
felsic dikes.

Quartz diorite and diorite form a highly heterogeneous mass, in
which fine- to medium-grained biotite-hornblende quartz diorite and
diorite are the most common rocks, although locally coarse-grained
diorite and hornblende gabbro occur. Strikes of amphibolite xenoliths
of the Asaji metamorphic rocks are concordant with the structure of
these metamorphic rocks surrounding the plutonic mass. Gabbro
and ultramafic rocks are exposed at a few localities; a mass of cort-
landite lying in the quartz diorite and gabbroic bodies in the Nioki
granite. The gabbroic bodies are heterogeneous, ranging from
hornblendite to hornblende gabbro. These bodies seem to be intruded
by the surrounding quartz diorite and granites.

The Nioki granite is coarse-grained biotite granite, and intrudes
the Asaji metamorphic rocks along their northern margin. In all
outcrops the granite shows evidences of crushing; outcrops are stained
red and cataclastic textures are conspicuous in thin section. Shearing

is more conspicuous in the northwest, and near the northern border
the granite has been converted to mylonite. The main constituents
are quartz, oligoclase, microcline and minor amounts of biotite mostly
replaced by chlorite.

The Watada granite was intruded as three small bodies into the
south zone of the Asaji metamorphic rocks. It is a massive, medium-
to coarse-grained hornblende-biotite granodiorite, composed of quartz,
plagioclase, orthoclase, biotite, hornblende and accessory minerals.

The Yamanaka granodiorite is distributed along the north side of
the Nioki granite, bordered from it by a fault. It is a body of massive,
medium-grained biotite-hornblende granodiorite and quartz diorite, com-
posed of euhedral plagioclase, green hornblende, biotite, accessory
minerals, and interstitial quartz and orthoclase.

Felsic dikes, two dikes of rhyolite and one of quartz porphyry, are
intruded in the south zone of the Asaji metamorphic rocks.

Cretaceous system

The Cretaceous system is exposed in very small areas near the
southeast corner of the mapped area. It overlies unconformably the
Asaji metamorphic rocks and is made up of dark-red conglomerate,
and black mudstone, correlating with the lowest member of the upper
Cretaceous Onogawa group in neighbouring areas to the east.

UPPER MIOCENE-LOWER PLIOCENE VOLCANIC
ROCKS

Ono volcanic rocks

After a long period of erosion, late Miocene or early pliocene
volcanism erupted the Ono volcanic rocks upon the pre-Tertiary base-
ment. The Ono volcanic rocks comprise the Shiraiwayama rhyolite,
the Daisangoyama andesite, the Miyakeyama rhyolite, intercalated
non-marine sediments, and an olivine andesite dike.

The Shiraiwayama-rhyolite consists of at least four lava flows of
biotite rhyolite and pyroxene rhyolite, carrying phenocrysts of quartz



and plagioclase with or without sanidine. The Daisangoyama andesite
is a thick lava flow of glassy pyroxene andesite. The Miyakeyama
rhyolite is a welded tuff sheet 250 m thick. The main part of the
sheet is light-brownish-gray, massive, hypocrystalline or crystalline
rhyolite, but the thin basal part is obsidian. It contains abundant
phenocrysts of quartz, oligoclase, sanidine, and a few iron-rich pyroxene
and iron-rich olivine.

UPPER PLIOCENE-LOWER PLEISTOCENE
VOLCANIC ROCKS

After the deposition of the Ono volcanic rocks, the north side of
the southern mountain range was down faulted along the ENE trend-
ing tectonic lines, forming a wide graben. The site of sedimentation
and volcanic activity then shifted northward into the graben and
continued through upper Pliocene and lower Pleistocene time.

Sedimentary rocks

The Tatsuharu formation and the Tani formation are distributed
neat the northeastern corner of the mapped area. The Tatsuharu
formation consists of yellowish-brown tuffaceous sandstone, mudstone,
pumice tuff and pumice lapilli-tuff. Two thin glassy pyroxene
andesite lava flows and a laccolithic intrusive body of pyroxene-
hornblende andesite are contained in the sequence. Only the upper
part of the Tani formation is exposed in the mapped area ; the for-
mation is considered to be somewhat younger than the Tatsuharu
formation. The Tani formation is composed of biotite rhyolite pumice
tuff-breccia, alternations of pumiceous or tuffaceous sandstone and
conglomerate, and pyroxene-hornblende dacite pumice tuff and welded
tuff.

Shanai volcanic rocks

The eruption of the Shonai volcanic rocks then followed, and wide
areas were covered by piles of pyroxene andesite lava flows, hornblende-
biotite rhyolite pyroclastic flows and lava flows, and by lesser amounts

of hornblende andesite lava. In general, the pyroxene andesite member
(the Kakura andesite, the Shoji andesite, and the Tokiyama andesite)
underlie the rhyolitic members (the Hiryano rhyolite, the Kumamure-
yama rhyolite, the Nakatoge pumice flow, the Hontoge nuée ardente,
and the Kamitoge rhyolite). The Kammuriyama-east hornblende
andesite is situated between pyroxene andesite and rhyolite.

Most pyroxene andesites are highly porphyritic and carry phe-
nocrysts of plagioclase, hypersthene, augite, magnetite, and in some
rocks, olivine. Groundmass constituents are plagioclase, pyroxene
(both orthorhombic and monoclinic or the former only), and iron ores.
Silica minerals, alkali feldspar, and glass are either present or not.
Biotite rhyolites are also porphyritic, Carrying phenocrysts of plagioclase,
quartz, biotite, and lesser amounts of green hornblende, In addition
the Nakatoge pumice flow carries hypersthene and lesser amounts of
augite. Groundmass textures are highly variable, and include fine-
grained crystalline, cryptocrystalline, glassy, spherulitic in lavas and
collapsed vitroclastic in welded tuffs.

Hanamure volcanic rocks, Asono formation and other members

After the extrusion of Shonai volcanic rocks, a rhombic area
bounded by faults trending ENE and NW, was depressed forming
a volcano-tectonic basin, western part of which is now occupied by the
Hanamure volcanic rocks.

The Hanamure volcanic rocks consist of members of pyroxene-
hornblende andesite and pyroxene andesite. They are remnants of
a low stratovolcano which is now highly dissected. These rocks are
more felsic in composition than the Shonai volcanic rocks and carry
hornblende phenocrysts which are commonly opacitized.

The eastern corner of the depression is occupied by the Asono
formation, which is overlain by welded tuff of Aso volcano. The
Asono formation is composed of alternations of diatomaceous shale
containing plant fossils, sandstone, and thin conglomerate. They were
deposited in a lake which formerly filled this part of the depression.

In the northern part of the mapped area, three volcanic members,
the Yufugawa pumice flow, the Uchiyama hornblende andesite, and



the Senchomuta hornblende andesite, were emplaced at nearly the same
time as were the Hanamure volcanic rocks. The Yufugawa pumice flow
unconformably overlies the Kakura pyroxene andesite and is mainly
distributed in the adjacent area to the north. It is a pumice flow
deposit of biotite rhyolite and its lower part is moderately welded.
The Uchiyama hornblende andesite is probably the remnant of a small
lava dome. The Senchomuta hornblende andesite consists of lava
flows of hornblende andesite.

QUATERNARY VOLCANIC ROCKS

Kuja volcano

Kuja volcano is a multiple volcano which is situated near the
western border of the mapped area. Its eastern half lies within the
area. Steep-sided lava domes and a stratovolcano are clustered at
the center of the volcano, from which a gently sloping skirt extends
mainly to the south. The main part of the skirt consists of the Kuja
pumice flow, which was extruded from the volcano probably before
the formation of the central dome group.

Most rocks of the volcano are hornblende andesite (~dacite), but
lesser amount of pyroxene andesite (~basalt) were extruded from
vents located in the eastern part of the volcano. Hornblende andesites
(~dacites), which generally form lava domes or thick lava flows, are
grayish in color, carry large phenocrysts of plagioclase and hornblende
frequently with biotite and quartz, and are rather felsic in chemical
composition (SiO;=58.44—63.14). Pyroxene andesites (~basalts),
forming cones of thin lava flows and pyroclastic beds, are darker in
color, porphyritic with abundant small phenocrysts of plagioclase, and
chemically are rather mafic (SiO;=51.68—56.65).

The Kuju pumice flow is a weakly indurated deposit composed of
unsorted pumice blocks and their fragments. The rock is highly
porphyritic pyroxene-biotite-green-hornblende-quartz dacite (SiO.=
60.96) .

The Yuzawa lava, forming a tableland 150 m thick, the Mimata-

yama dome, the Kujisan composite dome, and the Kurodake dome all
consist of pyroxene-hornblende andesite which are similar in appear-
ance, microscopic character, and chemical composition (SiO;=58.47
—60.11). The Kujisan composite dome consists of several lava
domes aligned in an E-W direction. Powerful solfataras are still
active on the northern flank about 700 m west of the western border
of the mapped area. Several explosion craters lie on and near the
top of the Kujasan composite dome and the Mimatayama dome.

Daisen-zan is a small composite volcano. At the southern foot
the Tonoharu lava, a mafic pyroxene andesite lava (SiO.=52.43) was
extruded at an early stage of the volcano. The somma dome and
the Gakurokuji lava consist of pyroxene-hornblende andesite. The
shallow basin at the top of the somma dome is occupied by a large
crater, Komekubo, which is rimmed with pyroxene andesite lava (SiO.
=56.65) erupted from the crater. Thin lava tongues of pyroxene
andesite flowed down the flank of the dome. The pyroxene andesite
is in turn overlain by thick lava flows of biotite-hornblende-quartz
andesite and dacite (SiO:=63.14). These are the Daisenzan-south
lavas which form the highest peak of the volcano standing at the south
margin of the Komekubo crater and flow down toward east and south.
Thus, pyroxene andesites and hornblende andesites are alternately
extruded from this volcano, though the former is far less abundant.

The Otokoike lava, olivine-pyroxene andesite with or without
sporadic phenocrysts of hornblende, is probably an early lava of the
volcano, but the vent which erupted the lava has not been located.

Heiji-dake is a stratovolcano with dissected crater at its top, and
is composed of pyroxene-olivine basalt (SiO.=51.68) and mafic
pyroxene andesite.

Aso volcano and Imaichi pyroclastic flow

The deposits of the Imaichi pyroclastic flow and the Serikawa
pyroclastic flow underlie the extensive central plateau and the southern
lowland and in other valleys and depressions in the mapped area.
The Serikawa pyroclastic flow was extruded from Aso volcano about
20 km southwest of the southwest corner of this sheet, however the
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origin of the Imaichi pyroclastic flow is not located.

The Imaichi pyroclastic flow, which is the older, is a scoria flow
deposit of pyroxene andesite (SiO,=63.70). The average thickness
of the deposit is 30 m. In many places it has a reddish tint due to
oxidation. Most parts of the deposit are densely welded, although
the upper part is less compact than the lower. Vesiculated scoriaceous
bombs embedded in tuffaceous matrix are found only near its top.
Vesicular lenticles and druses are commonly found in the middle or
upper part of the unit.

The Serikawa pyroclastic flow overlies the Imaichi pyroclastic
flow in the southwestern area, but in the northeastern area it forms
a terrace on the sides of valleys cut in the plateau of the Imaichi
pyroclastic flow. The deposit is hornblende-bearing pyroxene andesite
(Si0;=65.56 and 68.89), and ranges from 10 to 100 m thick. In
thick columns (and even in thinner ones) lithologic changes from
base to top form distinctive rock-units as follows; dense welded tuff
with obsidian lenses or streaks in the lower part, less compact welded
tuff with half-collapsed pumice in the middle part, and unsorted pumice
tuff-breccia composed of highly vesiculated pumice blocks and their
fragments in the upper part.

Volcanic ash and other Quaternary deposits

Volcanic ash covers the southwestern and the central part of the
area, locally reaching a thickness of a few meters or more at some
places. The bulk of this material is composed of reddish-brown fine
ash perhaps erupted from Aso and Kuja volcanoes. A layer of
reddish scoriaceous lapilli of pyroxene andesite and a bed of yellowish-
white pumice of biotite-hornblende-quartz dacite are intercalated in
the upper part of the ash. The former probably was erupted from
Heiji-dake or the Komekubo crater of Daisen-zan and the latter from
a crater in the western part of the Kujisan composite dome.

A volcanic fan deposit lies at the southern foot of the Kujasan
composite dome. Talus and alluvial deposits cover narrow areas.

ECONOMIC GEOLOGY
Metallic ores

Cinnabar is disseminated in mylonite or mylonitized part of the
Nioki granite at a few localities. These deposits have been explored
but not worked. Metallic ores occur at or near the contact between
the Watada granite and the Asaji metamorphic rocks. Copper, lead,
Zinc, and arsenic are found in the western body of the granite and
molybdenum in the eastern body. None of these deposits are worked

at present.
Diatomaceous earth

Diatomaceous earth contained in the Asono formation is quarried

at a few exposures. Total production is about 100 tons a month.
Hot springs

Three hot springs are located in and near Kuji volcano. Hokkein
is a hydrogen sulphide-rich spring located between the Mimata-
yama dome and the Kujasan composite dome, lying about 1.5 km east
of the active solfataras. Nagayu and Shichirida hot springs are both
at the southeastern foot of Daisen-zan. They are rather low tem-
perature (less than 40°C) carbonate-rich springs containing large
quantities of free carbon dioxide.
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