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HBENZ, ZOMRBIRSIE E LTEEE - vy IR - FRUARERD B,
HRNE, TT2AEDLDVVERMBAEET, LIZLIZREROEEZ RTHER DY, £
AR 72 CEREAEE  (spherulitic texture) 2SREIICEE - 72583 A3 %= L T
D, BBAETICEBHAESODERBHESRTHNE R3S 5,
AEITTAERFAEEO D LOESHMPENESICRT HHEME LB L TR ELZ
FTWa, ZLICHAMAETIIZORBELZRRICRLTWS, Thbb, MEMET
AT DT, ARARENRLY 72V AZELEY, A% AER -
AP ORDMRICEINTZY, HEIVEEENEEL TV, WANWLRGA
WO HILD, BT =V A, FKCE DBERAEE 2 5% L C AR O o 2 H ikt
DM BERZEHICAETTVD BRRRI), £72, LSICFRERNLZH
FSEMOFEBE R L TEELTVWDILORHY, ZOEHEITIIZ 0TV ERR© AP
FAERELTZY, HOIWVIIEFREANARICEE STV D,
T 2NV A BT HMIMOWECET, A% - AER - WAL R D HIRICE 2N TY
DHENLZ V., INbOAK—AZER—HWRAIROFEENERIRD L, ETHME
BRENYEAEREAIHEBL, LENCEBHAELRLRY, 2R -AE
B—taE LD, RV 72V ARINLOMIRICE AN 2 HEIC1E, Hikaf
RADFEEFRDONRLZY, LEWCE EROGALF UL 2RKP AR - AER
—HRAAEICET 2, TNbOEEILREFACHRVEZ 2 72B R LMEND,
WAZFTR L —217. 6m—#H OB KIC OV TRET 2, TXCTHG, &E, BHEOS
[T, AIRTHE F THIRIEMITE - 7 < FEET, MlSEWITn KR X OCHER
DHMBMD, ZHIEBZE L EBHAEOWRECS, Thbb ) VA XA NEHRBCED,
QWM EEERZZ I TR ENTZ LD EEZONEN, FURIGIWEEDO L D%
B"BONRPSTEDT, FREBRWNRDEHEZAT DD TH D NXIEMIITZ N
W,

—J, ZOLI BN

BIREREES L VRIS (BFE)
AT A & A T G TR 2 D AR A o0 SR A 0 E B iR S, BEARR
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20MBBE DR THOTNICHEH L TV A, MECH L IX T W E THET 21E,iEL
W2 EE gLy, BKERESLICEKEOHELZbDE CAER LA ST TEH
<o

A IEAEMRN2S E, BA35° SET, FTEICIEl biclesn, Bicid 2ok
BEBELEZAEHZRL, 2L LTOESHMMRTH D, A I T O~IK
&CHE, RS BRKETH D, BT CIRREMBR T IcART B LORA A H
ETDORED LI, REHIIT2ROBERNZRICER SN TND, BRKEIFIK
He, BECTHR~HETH D,

KEEDT S TS, ol ERE T, ERRBCEHEEOBEBRLAHETH L
WIZ, TOAERBREZRET D Z LT TEROVD, KB ONAm I U B A Hlgk N
DZDOHFIZDHRHENTND Z L, BKEIRABIORKAEN L bICHBIETHD Z
&, HDHVIIEERER AN E X T, T OHURO FECE LR & AR U
KTLHbDTHHAIEBZEZDILENTED

o. 4 PAEREAEH

AREFI, BEE~PEEEO b oD, TMEH DI VIET 774 METRAEIC
IRV OB & B, BEE S D VIR BEEE R EOBIRACEE OB R E b E
ATWND, ZOXEITWANSRE TIKHMICE DA 2 ARG AEHL LT~
LT ThEA, MEMHOE THRR Lz &) 1c, KRIEHEL FI7L TiTRb
Nz, MET 2 HERFHIKOREGE LRE L Ul &, AREEITEARY O
IR~ T, HHOLDNHH 1 H~8 3O 3RO KEIEB OEY L L TXSy
THZEMWTED,

INOAHOFNEED S B, B 1HICET 2 8EME ~ ks - BEE - XRME
MENL, oA, ERHDVITEEREND AT, BE TR LR AERKILEE B
BERBEBEEALTNT, ERROEBEEANLRDE 2B LOE 3 M AEEL
T, WAWARBTHIELTEY, HEARGOS 2 THLH 2 M AEEE OMIZH 5

KR BHHLDOEEZLND, ZHICK LT, F2WEHEIWMIAGEL T
HNAHRET, MELTVWDLIALHDLR, FLEALLTVWIALH - T, KEMIC
ol KIRIEBIDEY L 135 2 D, LasL, XU o i s oo [ RS R e
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BT D& 91T, ULNICWEDOMICHEAROMEND D, S HICHE EOEEE
EEETNE, WEEEAOBTB LU EZRICT S, 1T —HOKBIEBIC L -
TERISNIZHDOLTZ2OREL TH D, MEOTRITILR-—MEERL, RERIE
HIEANIZB W TH ZOIERITEBHR I TN D,

INOHE 1YL HESWNT O PARFEANSEL LUEIRONEL, HF2RICE
EOTRLTHD, ok, FEEOMZESITHELE LTI, 528k 0% 38 AS
DREMZBOEBIT TH L2, HETEILOSZ W RERIFHIEN O 1 #HHB LO0H
2HIFENEHOGHE S BRL THE 723D,

ok PAEMRGEASE KX

BN ~ POk

BRI R

ERER I HIRL 5 2 R AE e Pk

XERBH - T T T4 NEAERA % - TE
16 POk ER a5 - A e POk B A

iz 53 22 R AE i PO ok e

rhohz A B B SR REAE e POk

% 2 Wk AR FoL~ AR PO A R SR R A R

R B ERAER A

14 096 & A BRIk R E R R

AR~ R BERAC R (AR E &)
7774 NEREREMS

R BAL - TTFF4 b

kL PO AT B R PO - ADRZBEAR BE R AE
PRk - A A BRERIERBEA (lERE )
= IR | ke

* OV 2 BB M O B ST B b D &R

=
i

0 3 WA S
CINBAE R )

O.4.1 1 ASHE
AT AR LI fE e > T, B U e G O AR R HUE IS 0 A T D, 70 s,
FAMRKILEBEIZASTELFICL ML TWD 2, 2 oMl CIt Rk BBtk
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S THEEICH L MFEASELEBEbNS b OIFFELRY, LAL, WERKICRT LS
2, AE»OMEICHT TOMIBITIE, 53R AEESIRANIC, FEBELY b
B O KBS ESRICHBAE L TWT, TH 6 1A ST Y % ThE
HERFEFICEZDND, LL, THIEOWTIEE 3SHEAESBHOH TRk T D Z &
2L, 261 Bk NS ORI HE I B O b DR D Z LT 5,

ACE T BNESS ~ POk - SCBEBLE - B - fE R PO S ~ A e POk - A
RAOAAEBE R ENS R D, BEAA ~BIRCE 1T, ARIEHE N T ARk s L
DOBIEALT L BB TRV A, mHEd 2 B R MR 52 0 5 B R 355 B 8 ik
T, MHEBHODICHER > THMLTWD, XREAUTOMESEIE, SEE
MOIFHE L B TE DA, MAEICHAER > THFE LD DS AE N HEER DT, &
BILIEMNOERE LTERET LI LIETE RN,

AREFO—HMP P AMRKIEREZBE N TSI HEEDR, BEPLEFITIERDLRO
METBEIN LD T, AREENPARKIEE X VITARE A0 L2 &3
Thd, LOLABEEOBEEO DL, KIEEHO -HObL DL TEbOTEIHE
BEABEIL TWT, ZACHM EOEERBEFRLEZGDED &, AEF L PAEMRK
B &, FHREES 2 VRO H S & LThH, e LTE 3o KRG
LV AERESNTEbDOTHAS D LT LN TED,

BIEE ~BIfRA

A, REEF THIWEASEO LM, THEXES, @ERST \HE»H
FUTHE DD RO FFEHE) 3 L OFHF 8T TIEE 2 i AEBEO 2008, i
HBRICED ZFENRTWT, WO bObEb Y OEREHEICE 2 EELZ T T
HIEBNBETCROOND, LL, FATBOBOLZVRLE > TIN5,
EXHAIBLORTRITOHO1L, BIESE T, ST THNEA - BAEA - BaA
ezt L, P EORIKA - FX 4 - SRR EBRBO LN D, FHEAITEIR
DHLORETHDLN, RHEROLORAHANHAE > TV IHTLH L. HERL
ERB L OREAEIER 2210 T\ d, BANEAITHEE T, BMCEET 200 L,
BWEANATICERERE LTE-> T2 50 L 13 H 5, BaANao—HrRkiEat
L7z, RERZREOHBREED DRBA T 20722 MoIix, #HikdH 50
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MR O FRAARABELTWD, ZRIEED Y OIEREIC X 2Bk E A o R
REThHbHH, BRBAEOHEILLY, AAEREEHRTCND,

K O 3 W NEENOBMIL, 81T CERESIEMLSMNCD RO U ELH
Mby, HEFRSHFRAETHD, L LEEIE > fAEET, Boeala
OERLMATFTREFOLOLHERZRV, REAIIRFEA LB LOHEERLL T, Z
D2WNEERZ T RMEAEZNZLE LT, ZORALMEN I RADPKBE>TND,
BV EAZITF¥ATRSH 2 WIEHBREERICEET 200 b H 2, RIEa O —HICiTik
HEROHERAANEDRDTNIZELTWEZERH B, HEANRDLZNDT, 2kL
LTHAEKKETH D,

BRSO b OB T, RHEANCHEAZE S EibRA R & Aa % Rl aIm &

D, BAIIFE LRV, ANAITHEBRAT, MEROERKLLESTNDHON
£<, FEREALEZITTWS, RIEAICIEANALGEHELE L LODIENIT
ARHAZR TEEERICDOTZDVEELTWVDHORH D0, 2 ORIEA TSI
SHRRBRMEIR D ik o PO A IS AE U QW C, TERIS IS & 2 BEAR S sl VR F o el SR
ZRLTWD

DB R7ZE51, BEEIVWTRLIEREICE2EEERNEZZT TV EDITTH
L0, BEMICHRDE, FBIWHHABICL > TERBLICEKER LY, 28 2 MaEA
AICEDEGAEX WMz TAEBEZ T L 2B ET MRS D, 2
EREZTHRAOAEOMHEICLD W) LVIE, ZhrxufAT5#AEBEROME
BlIZREONL2ERRNEBZOND,

B, BHEAE SO DERCEMEIRZ M Z TR Y, EIRT T M T IR B
HLIEELTNT, 2R LTENCBT DEREMIFERKBRLTHDDOTIERNS D
LHEREEIND,

NEREHE - BEESLUVEERE

INBEOFHEED DB, SRR TIICRIEED, EREENLRFITERDR
O L CTIIERBEE N TR E 2o TV DR, MOHIKIZIZT X TOHLORREL T
SMLTWD, Fi, AKOBE AR OBLRITAREIOFE TIFHKE L TRV,
AENTRZ B BT 5 PAERKIZEEOMIICE T, Kikzh s [—
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MBS, HRWTEBIMO S BICTBEALZLDOTHAS S,

AEFERRIHEE LEBME, WThobobERET, MRS EOEME
Lo ThD, TOZEEFAEESTAERKICEEE BRI L, 1O
ZOKRUCEBICAERZINCEE 2 EDQLBNBIEOEEDO DL NI L EEXADYE
DL, AR PARKIIEE L ITRIERCEERBRE B o TWT, RIS
HMZ, EEREETZOERFTEAHEZLODTEDEBZEZ LI LENTE D,

B, KEFDOMANT OV TUIIRD L 5 R IEHEZE D T/ o 7223, FEBEITIE Ay
BMEERTEADDRY AT O, T2bb, AEICAREDIREANLRD
NBHEORDO LN O LLHMAT L L, BAETIE, HEICREAZ L HAEN
MEALATENLRDbOEREAAEGS, MEBIOAKIII Y EARMDb T
LaciE, TR I IERNRE S~ ATENRE S L Lz, EB&ED Y EAR

ZLAEDPEMBADOLEIIIEMBE L LTRI L, bol b, HENIZIZZIND
DEEFZKM L TRIELFBLVOT, —FHLTHIMEASHLLTELD THD
UTICRASEHOETICHIT 5882 i L CTRIEOBIR it 9 2%

XEBERICIE, MR A DOWCGHSE & bW ) _E oL, Wk, K0S
HEDO2ERHY, MBESBERICEA S TV DRENHILEEIL S Thigsh
Do TOXIITAEREO I Z TIIHERRD N0, SEMICIIARERN R ZERIT
2L, BEOLLATEIIBEDORERE LTS HTL-TEALLELDOTHA I,

WXRBEL, BERIEHOREN L <, HAA - M a - AN - BER - 1

cHVERABLIOREARRDOND, AL, HHERMEALEZINEFLELT
FHETLHMIREEE T H ) BEABIOCARL LRI, MICSIENBET 5,

YO 5 LHAIEY ORIV, 2 EICak L OAmMEa ks RicEhic
BOLNARETHDL, ZNOLOLDIFIFEALETRTREALERZZIT TV,
BOED THDABBEICE D ZFENT, TOBEEEREZZIT 0D HOTIX
EAROBERNBELZY, HDLWVIIEAKRE S SV LTEY, FREAH
D WIEREBEA D2 AE T TV D RGFRE O A MA ORI ® 2 WITHRHER 4 b [F4E
BEEACLL2b0LEZBND, 7B, ENM G OH 2 HIHERE TN L2 a kT
bRBEOBANEDOND, BEREAITVW O EET > TREREZZLTNDHD
B, WTWREARILIER 220 T\ 5, AROWCCRMEEILIEF MM b o
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T, FIREAEZPLE L THAERICHEET 2RENEATERD &, L EITITEREME

(spherulitic texture) &\ 9 RXREZFRTHLORH D,

XEBEIL, MOCRBE LD BREN ERY, EEET, MEEAHEEORFNDE
DHIMIERL 2D, Thbb, RS KEOAESLEADHMIRICHEELTNT, A
FmE L TERIEAML LD EOANABLIOBERDBHL2OHLTH D, AHITHNY
T ORI R LBELTER T DAk E, DYV RALNBERL CERIKRI,
A BRI L BWAET D, MCHBAE LR L LS, BMAEAKRANSLE CRERH
B WITRHHAAOFRA TIFEMRORERAANAERECTWD, £z, RO
BD—RIZZ VD, ZHICERRA LY 2RMICECTZ LD L, MR OMRE TR L
TARBRAIZRERREZRT DO LBHY, LIICHEADROOND, B, 2REDL
LCTFZ U anZEAONLZ LD D,

FICRE L 72 X9 e AR WS O FFEIT, 38 1 M AEBUICH- REHO—>Th 5,

WIS, BEBIIRE A AERE L EMNRS S ~ AR S LT 5D,

REABEERE KA, BEOEAT, BRTEL2VHHITDV RV, HEFT, B
MmELTHREABICARNRBD LD CBEREIRIV), AKTEAROME AR —
EOHMEEZRSTLEIHFEL, ZNLOMROT X TEAENIED, Hl-nba
FDT =NV DRNCEHORELAPFVTNLIE L TH D, ZDOARIT, EEROH
BCTHEL, PN ERICT 22 OFIHIICHINTND, ZOAEORKEED
B 1R AEHEICIIR B RO TH D,

EEPAKRNE~BRMKZHEIL, KE, BEOEAT, EROMREAARESICEK
WD &, AEOREN ENYEEOHIRETHD, bobd, BENMZLALRY
MRCER S LIZLITBO LN, HAITHREABICOENL RN, HEADHE
B E > TREERE Z O MBI, BEEBIE L A ERVIEHDO AT,
FROBMEAAFEBEDOAKOME LB TVDA, REAOREN XY, HREZHE
DDLABEDMITDEOD Y RADPMDY, FPEOANABIVCBRERNRD LN
D, INEFRAEKE L TARMRBEE CODEVWR LS, —F, HmE AT 25MHD
FHNE, BRI OREBEIT LD DL RRLRWA, DIRAOEBHEL, oW
A -BEA - AEOIEMIYFRITIELS 25, LAL, REAOHRKBBEIRR
e TnWo, ZoAEMIETeks L TERNEEBEE & WA D,
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EEBE IR AORHERRSE T, 81T Tk LR ORI A OMRES T O
UEAOBMAH LT, HEICHLAEICHLI Y EAREBEICRD N REICR-72
DELTELDbBDOEFRBITES, T7hbLLH, AEOMEAOHRABHENMRTZNT
WHHLORE, LHL, 2 I0BERBEREALT, BIER - REARBLOHA
KO IFNFERRROb Db H D, T, 2D 3FOEMEAKRIE, &KL LTHY
RA>RRA=FAETH D, BB, W) EALARCLD UGHES BEHICLITL
IEFEELTWVD,

LR AR X512, 0D OE A IR O FEOM I 70 LA B DI IR
M HEB L OIERBEA DO 3SHEICK S SN DN, ZORSIFEKRELEZLOTR
<, BEMEMICHKBET HDMBEELHICH - TV, B 5L —HOLIEEEEY
ThodEVWSHED

O.4.2 Z2MAPEASEH

ASE TR R HU P A oy i 5 RO IER X, BT D B Ml
TIEEWSAiZ LTWT, e LTE3SHREASEHE R U XS ICERROBRMEZ =
LTW5,

ARSI, MBI TE, OIS E A A RESIER RS 2 O IEF I EE
DIEREICE D RGOS HEICE ATV D, KRIEHIK CIXaM b/ Th by,
SEFZEAL b B RS C L AR B R SRV 2 R, A AR~ MR R E R
BT, ARARMDLZERLIELIESH Y, BEMICIIIERAREEO O LR
N5, F—MCAXBLONEAZELL, VEOVY) RABIOEEREZSTE
R P DN ET D,

AEH L E SHIREA S & OBRIC oW TR, WFiH D WIE T AEREASEOE T
L7z koI, ISHUIRIIC AT GAIS, WEIERZIE SRS 75 —HEoEY L
Bbn2n, AEENEMOFZEHIIC, H3IHMOLOIRSEITLTHEALLLES
ZBDIHERERZNH D, ZORICONTITREBEKETALELZ B L Tl E 20,
7pd, W OB 72 PR IL R SN TR S R TR SN D, Zho
HTIEBEARFMOFHAZRET HAICZ LV, 5 1 AEE L OBRIZOWT
%, TCICAEHEOEZOMTRIEL TH D,
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R~ (AR EEEERE (PHESBEREEED)

AEITE 2 W ANEHEOERMHE L TEHEDIZE A EREE D THMT 5, AN
FFEENTVLIEGEEENRIGAELERHY, EENTVLIHETH —RICEND
L, ONERDOT, RIRTZEDHFEERRT DI ENTERNI EHE N, HE
i, RLE, FaghoR, 1Y RAOEOHERBREICE T, AIRMICITREY DL
ERTR, REMREHE L IZEZ bR,

SEROFME LTE, ARy (KESIZRER) OBNNESL, »oray Mk

WCEATIHEARENZ L, BREDIVITZZNUTOVDbOSKEEEFEYNN, BED0%
DI LIBREEBHNCEENTVWDZ L, AAEHOI 2y B LOKAREH O
FFICASVHDOIHEBMT H1Iem KL FO L R, &5 WIEARHRAIRET, A
LB L ORAD G225 &b THKL 2 , BERCIRICEEMICRD b 2 &,
TTIF7A RSDNNINT~FZAMRENTHLHI LR ETHD, T DI DK
1%, MU R~ B ERAERE Z FEME T8 3HEANSHITIEHEVRD S
NPz ELEThD

AETIKEO~IKAGTHRED D Y EANBERICHEEL WD, UFICE FOBZED
26, BbLRbOoRET CBREWV), ERSEMITAE - DYV EA -/REAQ - B
ERT, ZhICARAaR®MbL Zex3by, iichEovrary - BiEa - F2 A
Rl ERET, ARIRRPEBTHLIN, LXWCEFAVIVRAZED DX HITALH
ELTWLZenbs, #UEAITEERS D WIXMRAER T, K&E2f&Hicix
Mg RA XV T 4 v 7 IZBET D, S—H A MEGITEETH D2 EOBEIER
RAMWMO BRIV, ERERICHRABNEL 5546 THZ OEIZ—BICH#,
MEAHEIEZLALERBD AR, BEATHERLLIZAERHZ SO0 —fK
T, WVRALOBIZIZEINVADA b2 LELEIERT 5, BERII/NMMET, BIET
LERFFICZvmy FRICOUEE D, ods, Fohi~HK OELMFIZRB O &5 SR
W OMPIRIE, sRBEGTARBE LD, ZhicasE - BEFRLEMND-> TVT,
Sy E IR EPRCEBICH S T 5, SO X D ARk, EET S LMY TE

WFELTWD,

BHERDSEHOI S, BWVEL - BEADIEFSERTHL- L LEMICEL, AED
INBIKEARD RSP RVEEDOLORERE R L CTAWEEEZ EO 58, 2L %
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IS A OERGICREBIICE LN D K5I, AKRARARIRTHPRICHE T&
T, REARIIRALD BZWERNGEEOMO LT 2. —FH, KENEET
THARKIZEESH 1 MEASH L ET 20 TIE, AEE, AL 0N ) B,
CHRBFVBEFICEEZML, B L TTROKEROBONEHRERT L2 L2
o BETTIE, AEND YRR L OREATITEARITA D IAA TV S IRED R
IR BN D,
ks, AR HRA NG BRERERSEOSIEIIFE I EOLEBY TH S,

3% (O)HD
sio, Tio, Al,0, Fe,O, FeO MnO MgO
73. 56 0.24 13. 65 1.31 1.01 0. 06 0.64
Ca0o Na,0 K,O P,O. H,0+ H,0— Total
1.72 3.54 3.51 0.10 0.22 0. 36 99. 92

PEH - 5 U AR B = 10T S
HTE  RARIDWEE  (MUE R A7)

AEFITE, BOMBOEORN R ENANASDHERH > T—ERTIER VR, £
B VDY IEOAMAEENTND, ZALOAFWITHERERICEY ZFh
THix OREDCEZ 22T TV DHA, HEFOBEICKNE, ZOEITTTH—D
HEThHDHEEZLN, BXOLIIEREEEATHA D LHENEND, HbEVEHE

ZHTWARVWHRERCOUEYEZSE T CTRS &, BERSEMIIRES - A%k - R
AR - BRERTHD, REATERb-L L, AftRO bR KRES T, Fn
e < HMAE, TORBREZLVEOARBED 5, RHEAICE, BORICKE I BET
LEROEONDBELET D, WTNOHEICH, REAEBRMAHENCIER %%
FTnd, EAMALREMIZSSERCEREBNICHEL TWVD, ZOX>EYE
BREOCLOND S DICEENET L, RENENY, GRLERENSBLE TERS, 2
DES AL THAREAIIHEMLLZAKE, TOE DY ICHET HIHERIEL
EMBIRY, AEITROVERO RIS LR L, EE L EMKRS LR s BRI
KB, BHITESH L THEWEZRA XY T 4 v ZITHLES b BEAICA LTk

iE4) O FHERICR LREHRB R 27T, UTFOFSITRICOVWTHRKETH D,
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5, BV REAFEREICHET 2EAWONAGRICA LN D723 T, WIZIZZE AL
FIELZR W, FAEMTIE, BRERPREAANA LD bENMNIZRIZR->TL 2,

ZOEII, MEAUEMITIALEREICLIRELZ TSI, AEITERER -7
B—REAHICEL TP, KIERANICIE, RAOAYOIEIC, RER - Ak -
READD I 2 MR A ERAICEET D 2 SIXEICRIR Licnd, Z oMkiEsix, 1
A KDL Z T EHAAENOBYITHET D HO0 & D AR 47T
Exabhd, ThaRERLTE, AEREDT, BEUAFHTRESND IS 2LY
WHEMEDOEAIZ L DTEYEM (contamination) %% F72fEfZ L CTW\WDH Z LTk
Do B, WICHIBRT 2 ARFEESADOERD 2N D ORBICEEERH DL O
LEZLND,

MuREREERNRE

AEE, EEEO (AR BERARME DI, BHMAICH 50T gk L7
SATRIETHREL TV D, HERICRTUSMC S, EHFITFHT T IR A
BHDOZNE ZARROLND,

MREACDEAT, TV TVOLERIRREETZ0T, —A525L7774 b
RO XS ICHZ 5, b oftifa s oRlx, 2T 28546, WL
HEEZHEMICET 525G LR’ b 5, BIMICBILT 254 TY, MELZRCTLImME
ORI REICHAE > THL, 2L LTEY —RE2ET25ERATHRD LN
B, ZOZ L, KENPDR EBERMBEEEZOMART 2GR TIIRNI LE2RL
TWHHLDTHAHI,

BIFTOBMBICED L, AEITRAE-BEREZELL, ZAIADEDON ) EREMZ,
Fafgme L CRERZATAHATH D, AR LPRAITIE Y SR CTHREY OIF
EANERBEED D CERKRVD, AIITRRTLIELIZEF A 7 IRICHAEG > T
W5, REAFEROLONRL L, HitkE 232 b 0IHBHD R, FREL
BRZELTW2508d5, RIEAICE, NERPERIBERLahZbo, HE
FALORENBRM A O, HEHWVITIEL A EHIEZLORENRRIELTWD, &
W2 L bREMMEINTZH D E BT H2HORZVOREBETH D, WTHLOHE
26, BB ZEZEN L LS hBEEL L, EHORSEbER~T
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e, LA LABHAIRZEZRT bObERTIERY, IV EAIFARSHE
FOBBREED THEEL, REAEIIINVAIA M 22 50N EBEBTH D,

ZOXSIT, AETIEEBICH, MRS HDLWVIEMELETY, Y OBRER
fE & ZRL-TeREFL TV D, BEHOARPLWZIFTEMNRE & LTRET S
TEMNTEL D, METHREMEHINICIE, F1HEABEO RN, Zhe &
POTEISEPIEEEZAT 2EKD, PRVIESHAL TSI L, B L URKINEH
BAOAHILHET, B3EEASEHPOMBERERL Lz b0, REFY 2
NWEHEU LB AT 2/MNahrmBoonsd Z R EEzsl<,

O.4.3 FE3HFEAEE CNEIERE)

AT RIEHIZAN O P AERFEAEEDO ) HTHo L bIRWVHEEE HHTND, K
HTIEHFE =ZROKERICBEBDLONTNDN, HLICEELE L TEHEZHLTEY, B
BTN & ERF I oMk T, Kbk s+ 2 SR ARA OB I B s h
L3, F DB TIE S22 Oml - KRBEAMAEICEEE S LT TV D, T,
KIZEEOEBITIIARBEEPIAS SHLTWAZ &2 R LTEY, EMFEO GO
KBEOBEE LM 5 &, RABHITEENOMREAT b0 THD LV LD,

REBEDIF L L ERMI % H D EMIT PR~ AL O BEFLFHE TH DY, MR
HIITHERICRT KR D REQRBERELTT 774 NEOHAS b E £, F
7o 2T 255 H 2 W ITRLE A S FE LIS TR B, e U TERFTEAD AR
FHERBL TV bDLEZOND, B, LIF—AF-—BEE&CH»FTE, b
DHEMPEBL THNT, VoD ERMHEREL TR, EREEOIEANCELT
Z OHIEIT AL R — B T A RS OB & R HEICER D K 5 e fkElE L Tnie D
LERLTWD,

AR L R RORFEAE RS - TARKIIEEBLOE 18, 2 HohAREEAEE
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Pterocarya nipponica TANAI et ONOE
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EXPLANATORY TEXT
OF THE
GEOLOGICAL MAP OF JAPAN

Scale 1 : 50,000

AOYA & KURAYOSHI

Okayama, Nos. 10 & 20

By

MAasars MURAYAMA & ATsusHl Ozawa

(Written in 1960)

(Abstract)

GEOLOGY

The area of the Aoya and Kurayoshi sheet-maps is located nearly
in the central part of the Tottori prefecture, the northeastern part of

Chagoku district.

In this abstract, igneous and sedimentary rocks are classified, from
the historical point of view, into (1) Late Mesozoic volcanic rocks, (2)
Late Mesozoic intrusive rocks, (3) Neogene Tertiary volcanic rocks,

and (4) Quaternary rocks. Geological sequences of these rocks are

schematically summarized as Table 1.
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Table 1

Geologic age Formation and igneous rocks

Recent Alluvium, talus deposits and sand dune

Pyroclastic rocks of Daisen volcano (andesitic tiff-breccia,

Pleistocene . . .
pumice, and tuff) and river terrace deposits

“Pliocene” volcanic rocks (basalt, andesite, and dacite)
Tertiary “Late Miocene” volcanic rocks (andesitic or rhyolitic
pyroclastic rocks)

diabase dykes
third stage (biotite granite, etc.

so-called Ogamo granite)
second stage (granodiorite, granite, etc.)
first stage (gabbro, granophyre, etc.)

Mesozoic andesite, dacite, rhyolite, tuff, tuff-
volcanic rocks | breccia, etc.

Yokawa granodiorite porphyrite (unknown age)

Mesozoic

intrusive rocks
Late Mesozoic

Late Mesozoic volcanic rocks are distributed chiefly in the south-
eastern part of the area mapped, on the Chugoku ridge and partly
around Kurayoshi city. The main rocks are rhyolite, dacite, andesite
and their pyroclastic rocks which are thermally metamorphosed along
the boundary between the intrusive rocks of later age. These rocks
continue to the “volcanic rocks of late Mesozoic” in the area of Kuze
sheet-map (1:75,000) which is the southern neighbour of this map.
Therefore, they seem to be the equivalents of “volcanic rocks of the
late Mesozoic”

According to the description of previous works, the similar volcanic
rocks widely occur in the Chagoku district, and are intruded by the
so—called Chagoku granite batholith.

Late Mesozoic intrusive rocks are members of the Chugoku batholith
of late Cretaceous age. In this area, the time of their intrusions are
divided into three stages as indicated in Table 2.

1) First intrusive rocks, which consist of gabbro~diorite, grano-



Table 2

Stage of Rock types Occurrences
intrusion
Gabbro~ diorite Isolated small bodies closely

° Plagioclase-quartz associated with the Mesozoic

g porphyrite volcanic rocks

n Quartz diorite porpbyrite Rather shallow intrusion

2 Granodiorite porphyrite (hypabyssal)

w Granophyre Contact metamorphosed by the
Granite porphyry second and third intrusions
Fine-graind biotite
granodiorite Batholithic dimensions fron

3 (dyke-formed small bodies) ;

2 Y ' the Chagoku ridge to the

g Meqlur'nfgralned.ho.rnblendef south

S biotite granodiorite Rather deep intrusion

] Medium~ coarse-grained

0 hornblende-biotite granite
Medium-grained biotite granite
Medium~ coarse-grained

biotite granite

R Aplitic biotite granite

() . .
o E Pegmatite and aplite
% @ Fine-grained hornblende-biotite | Batholithic dimensions from
3 2’ granodiorite, porphyritic the Chigoku ridge to the
= £ fine-grained biotite grano- north
= S diorite, and hornblende-

biotite granite porphyry
(xenolithic small bodies
in the granite)

phyric rocks, porphyrites, and granite porphyry, are probably

intruded successively soon after the above-mentioned older

volcanic rocks,

relationships in distribution.

2) Second intrusive rocks crop out in the southern area,

because of their hypabyssal texture and close

and

contain several rock facies of perfectly plutonic character.




3) Third intrusive rocks are comparatively homogeneous in ap-

pearance, partly including aplitic granite as marginal rock facies,

and carry several kinds of ore veins.

These occurrences sug-

gest that their consolidation finished at the relatively shallow

zone in the last stage of granitic intrusion.

Late Miacene

Table 3
Arca
. E Northern-half area Southeastern area
Geolegic
age
Tawara platy andesites (110m =)
(Aphyric andesite and
augitehypersthene andesite)
Mitokusan andesites (130~300 m)
(Augite-hypersthene-bearing horn-
Mikammuriyama | blende-biotite rhyolitic hornblende
andesites dacite, hypersthene-hornblende
0
’§ (180m +) andesite, augite-hypersthene-horn-
: blende andesite, hornblende-hyper~
g (Hypersthene-hora-| gopons andesite and hornblende-
2 -?,’ blende andesite and augite-bearing hypersthene andesite)
g - . o -
§ *E hornblende-hyper
= o sthene andesite)
2 L~ LA DAL A A~ LA
&

Hachibuseyama platy andesites
(170~250 m)

{Aphyric andesite, augite-hypersthene andesite
and hypersthene andesite)

Kamejiri basalts

(160m %)

(Augite-olivine dolerite

and augite-olivine
basalt)

Sakamoto zndesites
(30~180 m)
(Olivine trachy-andesite and

olivine andesite)

[ Daky6ji gravel bed (15m +)

"Late Miocene” volcanic rocks

Nageiredd tuff-breccia (350 m +)

Qjika tuff-breceia
(160m +)

(Rhyolitic)

Takashimizu basalts

Nakatsugd andesites (100~150 m)

(Aphyric andesite and augite-
hypersthene andesite)

Tando tuff-breccia (130~220 m)
(Andesitic)

(30m =)
(Augite-olivine basalt)




The interval between the second intrusion and the third
is not larger than that of the first and the second.

Neogene Tertiary volcanic rocks are lavas and pyroclastic rocks, the
lower member of which is chiefly of rhyolitic and andesitic pyroclastic
rocks, and the upper, andesite basalt lavas.

Their rock facies and stratlgraphic relations are shown in Table 3.

Quaternary rocks comprise the andesitic ejecta, pumice and ash of
Daisen volcano to the west, besides deposits of alluvial plain, sand

dune and river terrace.

ECONOMIC GEOLOGY

Ore veins which have minerals containing Fe-, Mo—-, As— and U-
elements are found in the intrusive rocks of the third stage. They are
mostly of small scale, and are not worked now. In several localities,
however, Tertiary strata enriched in secondary U-minerals (autunite,
etc. ) are now under prospectlng.

There are many hot springsin granite of the third stage, Among
them the Misasa hot spring is very famous for its strong radioactive

contents.
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