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%10 FEEE (Tr) OWREBINEHIEOFFIHTEL TN AR L

FILK FEE (Tr) OBUKEYEEOFEIG I AL iikirishy w5



B2 EE (Tr) 1CRGE 2R (RIGFIRGCEYD) W@ N AL

PATT 2 EMFLL, ARRIEHIHO P 3EICIZIEH YT 5.
b AEN» 53, %l 2 &5 aRUMILARICHL S N2 MY bAaRG SN TWwa (i,
1961).

. 4 pEHbfn EHEAEA

HEREHNDIE, SO LAY REENTWS. LU, AKIEMBLNNE 50, HEHE
BEK D IEHT BRI DV TN S.

Rita

R (1961) (EH@ESOANHHTTHOTE CIEskE TG Kigtisd) OFFatE X2 L, I
B2 TIE D 1 E -5 5 EICX Iy Uiz, £ U T MBOH 1 BOWEEMNS, ROXK S & bAD
FEHZ S U, [AEREAME R O/ IR FE RIS EL & N B mTReME 2 fedi U 7z.

Crassatellites yabei Nagao

Glycymeris cisshuensis Makiyama

Callista sp.

Pitar sp.

Bl (1961,1974) &, “FEOLEREER FOWEREND, RO XS afefqazld L.

Echinodiscus chikuzensis Nagao (£%)



Glycymeris cisshuensis Makiyama

Crassatellites yabei Nagao

Callista sp.

Ostrea sp.

o DA, e OE R MBOMMEORER (£ 3 2 ) (LAWICERBICER T 2 TH 2.

B (1961) 13 %72, VRO R LIOBEIKERE D &, ROBEDO¥KAE BLH 2 W L7

Bellamya kosasana (Ueji)

Lamprotula nojimensis Ueji

Zno i, FfERO LICHEZ 2B EER Mo, KREBICEEICE 2 5K E HILaREO R
MECH 27, FMGIEEE - BREIAYED, PRI TOMLTWwE 2 L HIL 7,

Z O, Kt (1965) 13, RO 4 #igid 5 KERICIHET 2 gk BAAREZ S L 7. 2 OfER
Reife /KB (1965) 13, 275 & b RIBEHERTINICIZAER 100km B EI2 b S SHAKIAE L 72 EHEE L
COFEEERPOKHOHER A THE - WELRERF ) LA,

1L a

AR O B3R R OEFI > O TR ORI C 1L, BEE O HIRDFEIE T O IR 1 m oy
fbazEatlasER D, HiCZolsiFEuMEHIRIKERE (E3 3m ML) cEbhtws, fEiH
(1961) ¥, ZOMNELHRD &) Ltz Wi L7 (B HERE).

Juglans cf. shanwangensis Hu et Chaney

Castanea cf. ungeri Heer

Castanea cf. kanekoi Tanai

Celtis miobungeana Hu et Chaney

Ulmus cf. protoparvifolia Hu et Chaney

Rhus cf. miosuccedanea Hu et Chaney
REF (1961) 13 2o OIPHELAHE BIHYMLARRCHYS 2 & U, TLEEREZ (e ORI i & 17 5
R L, MR s i) - il & & 2 7

IV, B Ao Ka

(I % 1)

B =AC SR AR T & U THRVIABCE R - TURAERE T - BIREIRBCEHET - HER I LE B 5 7 D
N5 ZRNDENRESE T 5, TG & OBIRPREERME (Bid) 2 5HL <, wind



H2& L) RO IREIADOLAHTL

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
SiO: 71.06 75.24 73.51 73.88 74.26 49.21 62.16 49.34 48.66 49.83 47.96 47.56 45.46 47.92 48.04 47.50 51.98
TiO: 0.40 0.20 0.32 0.29 0.25 1.08 0.57 1.67 1.91 1.67 1.54 1.84 2.02 1.81 1.88 1.82 1.70
AlOs 13.31 12.62 13.21 12.76 12.21 17.08 14.87 17.19 16.96 16.95 17.86 18.34 18.86 18.02 18.07 17.88 17.87
Fez0s 3.64 0.83 1.39 1.98 1.08 1.63 2.69 2.64 5.46 3.39 3.21 4.38 5.80 4.86 4.46 3.37 2.66
FeO 0.99 1.72 0.88 1.51 1.76 8.40 2.59 6.98 5.72 7.47 7.82 6.97 6.69 5.49 6.48 6.06 5.21
MnO 0.12 0.11 0.02 0.10 0.13 0.25 0.11 0.17 0.18 0.17 0.23 0.28 0.18 0.21 0.25 0.13 0.17
MgO 0.63 0.13 0.54 0.40 0.65 7.58 2.39 5.81 5.80 5.61 5.03 5.24 5.59 5.19 4.60 6.39 4.63
Ca0 2.29 1.54 2.36 1.98 1.71 10.69 4.85 7.60 7.65 8.05 7.89 7.37 8.54 8.02 7.78 7.61 6.63
Na:0 3.42 4.32 3.84 3.85 4.11 1.56 3.00 4.16 3.29 3.81 3.92 3.73 3.23 4.10 3.75 3.97 4.41
K20 2.24 2.45 2.62 2.40 2.06 0.49 2.46 1.97 1.78 1.51 1.99 1.85 1.62 2.13 2.02 2.18 2.76
P:0s 0.07 0.02 0.05 0.03 0.04 0.15 0.08 0.55 0.49 0.44 0.72 0.66 0.55 0.58 0.69 0.52 0.45
H:0(+) 2.48 0.34 0.74 0.50 1.31 2.40 3.56 1.77 3.78 1.18 0.85 0.79 0.56 0.60 0.72 1.21 1.02
H.0(—) 0.63 1.1 0.42 0.74 1.06 1.00 0.43
Total 100.65 99.52 99.48 99.68 99.57  100.52 99.33 99.85 101.68 100.08 99.65 100.12 99.52 99.67 99.80 99.64 99.92

Si0:P20s % TOL0BS R EL XK £ B4 7 AFRETRD L MHICIg. lossOETHIEL TRD 2. 20D 5 bFe0sDER B XARMHTIC & 2 2B (Fea0:) 2> 5FeODERIE CHIEL TR 72,
A D 1-10i3H: < AT, 11-17i3 &R - SiE (1962)

1 : FBUERFSEIRE (GST R61437)  RILHFIKETEE Yt s 10: »ASARXRE (GS) R61417) @Ik L

2 IARATAY A b (GS] R61436)  FHIATHERIRTEETH / /1 I1#hE I pAARKRE  FENTEIEEETEEIEE

3 ERRANTEREOERIGREE (GS] R61442)  RILHERATEM 12 AL ARZTRE ” 53]

4 | RRCEIEREEICE (GS] R61443)  HIMAEEDEZ FETEX LA/ IR 131 A LARZRE ” BB

5 BENANGIERNAE (GS] R61444)  HRIIHMAEBEE ARG 14 AL ARERE ” i

6 1 FL 4 MEMR (GS] R61428)  FEMMHEBGITERT M 2 HAA K IR 15 pALARXRE " CEplditedg

T IEBREOEEEG T4 4 b (GS] R61445)  BILTHAFEEETY 75 BFNEE 16 A BARXRE ” &/

8 1A SARTRAE (GSJ R61420)  FEIAMEBEEETHEEZH) 2 17 pASATERE HBITRFIRFRER

9 1 EEEOLASAEXRS (GS] R61422)  EHLMHAREERT F AR (Nol4,160 [EZ¥E] @MUK, ZhIIAOHSBHERICTT)



it NCEB L e b o e E NS,
5 2 RICRILIMBCAE & IEM Ao aiiEz R d. MERICENS DHHED 5 B, ST
a7zt -> 72 6 3 (58 2 ROMIAFES 1-3, 5-7) DI ZRY.

V.1 #WLRECGE

V.1.1 HEERCEE

LRI DFAERAHE (1913) IZ K> THIB TRIRENIZA, Z T TRUOAA KT ATHHIS
BB EKRE LTibn, RRIGHERCRD SIS Sz, fiH (1961) EHEFIBD XS
D55, fEaFzZRVce D% THEXIER) bt L, R LR L RRHAOE Y &%
ATe. AREOFED 1 NTHAHHMI, LIEINIEFNAREICG 238 LZ2ER LT, The I1E
LA RIoE ) et Uie GBkA - 9834, 1967). T LT, [AVARSERICE OIEIR M UM IR 2 E5 L,
R - mff (1968) [RIRRIC, Tz ru@SoE DB ARt SO Bk RIGEICHEEL, TnsZE0
i HE U 7e o o KIS B D EEY) & Ha U, FHEHEE K OB LWHIESRE & X /e (G - 83,
1969).

ARE T, FILETEE O I YN BICHRAED» 5755 T L ZEHR L, TNz - WH
(1986) FRKICHILIMACEIE LS. ZOMEE, 1) RMEON LI NERTRINE 720 Ta <, JRE
FEREPCAPIAA, HICAIRE EZ2BFATORLLE, WILIBHEIE &0 5 PfRdEY) Ty, 2) e
HEEF &V S BRI EBPIRIC T L7 RiUE I ERRI E W 0.

RILIBCEIRE, THORBCEERPCE N OERIAIEE L, T O ENON T VERBGETAR R G 2
ke l, 7491 bOERKCIEEZHS . RRIEMOGELRGERIE REAROICETICHE L, 2
DIERERE T 20 5 " ARSI & TOR) 9km, FAHE 3km TH 5.

LEJERE &R < HT 25U CIE, ECEH & ISR & BIERND DOERNE TH I 2 5 80%
V. IS OZBFHINTIZWIEIRE MBS E NS, £, WER L ABRE L O, LidL
XGPS - HEAFEOAGDERPEALTVS. INHOENRE £z, WEICK 22T 5
BoTWD. TNHOHERE, FVLEPEIEO MRS O RD LR RHERRICITD N Z L 2R
5. TORICHA, FLRACEHMCIETIERID Sk Uic L b N2 a N TIPS DIRE e
BOAGENTVS. UEOT e D, AMETIE, WA - @i (1968), #iH - J60 (1969) MHIC, f&
TLIRCAH72 TR RE L D 8 LW ISR A E DT /2.

V.1.2 FRERKRERUCRKRARE RO

AEFELIRRCA O TEZ R L, fRILSORAEITH ./ ) IED 5 Pl 2 EIc 2 Ty %.
RE RIS N CERIKAEEDN 55D, —HICBRINE AN EENS.

LRI AT D ZAERIE R CTERERIRCA IS DN, T YA S ROHBEREHO XRIES 7% E D ER
IEE>THM TV S.

REIHEI TR Z 2L, BTG 2R > T05. BHEE 2-3em IT3ET B kR0



ORGIAEENS. COMICIEE LT RO E 37 ORI ARS 5N 5. BIE IR
BRI L EXBNBINE EEEORE, BEETAE L, KEKEOTIEER 30m ICET 360
MROWZENS. I 10em L FTE I em BETHS. WIEINEE T, fAk-72000820.
BREBLOE DT, WIS R SN2 EREAULEORE can WIORE A LIELIET EN 3.
. BREIC I - 723/ e FE O IR G BB O BT ClE, DA REA I SR D BRI S 5N %
LT ANBS. COBFTIE, TENFR SRR UIBERTIREOM 10cm MIMOTIEANEIE 10° P99k
DIEERI TR LT 3.

ST/ BRI ORI TS, BT B RERETIC JEEE 60-70cm MBIV ENS. ©
OWERE, B O 4 & 21EF47C N3OE, SE50° OBRZRL TV 3.

REE IR E 2 OB, BETHELTEY, RREABSA TR, Likhio> TIERARE I3
THTH D, 200m EEL#EEEINS.

aa5H
TRBCETREICS (GSTR61441)  BRHUM @ IsgrglTi ./ J1I#5E.

fhm LA - REAL
AFE IS 0.3-1mm ORFIRFME LTaENS. AV EARESZ 1-1.5mm, FAF X
I T AA Y bz T 5 O HFERITENTVS. N—Y A MEEDED LN EDHE
Fhd. BEAFEZ07-1.5mm, FHET, —RICEZHZISTDHHELTWS. AL
LTREE Imm BEOMBIADKRS L ADNSH&ENMD TOREENDD, WG ORs 195
McRRENTED, FAEFFETHS.

G BEBLDOH T ANSRED, BAHTAMbEZ S BOREMEE L T->Twa. TTIRE My
N AR ENZH, BT 2ETICEE->TVRV. R E LTRAGZET,
—HTIRENALOHIRVP RSN S.

BEER AR EADEREN S EEVAE - WIS - XRIEETR EOKBEFHOIE MY E X7
RIKBW AN EGENS.

BAR EE 3-4mm, RRfFEHEL, BEHE@Or TIYEE T TV,

V. 1.3 HIRERMERERKE (—BIRIEFERKE) Rw)

ARKMEHIHC A6 2 FTIRBCGEHN T, RED NS S MRS KE . REL AR
B Z DILRAICIL S B a1k & Z DI OIEN RIS MS B/ INaR I 6%, Flflio
EH L, MBOREWERE ARG E T UALERO/INE AR Z IS5 RS R L5, ARG DR I35
OERD S 200m L EHEEENS.

JAE: P NITE= 73

CHARGAER S ORI (4189m) &2 ORELANM, /)1 BRI U— / RRETOIC B
BHDBIREND.

AEGEROORE S AARAZ S, HEAANICED. AEPITERR e LTH%E, BOED
TENDD, TOREFEEL, —RSHRICZ LY. BRORNAE IS 1-2mm TH2. HIREHE
HHPICIFEE 1-2cm OBSMEEOBAFDREDEND T WD 5. HEAER B KETDHEREHD S H



KULILEEZLNZWE, ADH T, NEEZRL, —RICKEEE 1-2cm THS. HEERFLINT
, TPIREIED & 2 WACE R EHRENMNNEHOER MLELEEENS. WINL Mo 2l e
TREIWE 1-2cm TH 5.

AR L7z K ICAEIEI AT AE T, #RmicZ U BEEENICEATVS. AEERIEE £ /zld 5
PEAICHATNTED, INSOEAGHOBIR TEBEREMICK ORIV T 2 VA LZ> TS
F/e, FRlOEAGHOBRL LnWIE T E AT REERPCEHPICRZERERIC X 5 &b N 5 Fifs LA
MRS END. DX S FHBIIIIER S HOEIAN IR HEE TN B

RERFAK, FERRICBIFASRICETH D, WIRTHENEZRAD S L 3REETH 2.

JUARARIIDITHARIC 2 2 BNV ORI T, AErhoiA) ORI EAEEIE NSO°E T, NW IC 60°
ERZZRL TS

I TR RERE A&

AERISIETE D 5 g7z R T 7249 1km OHT I &R0 5. O HEEEE L EWTET
L, TAYA PR AERBEREFEOSHESFOERICK > THEHMM TS

—fRACIE IR LD H T I E B TARCERINE T8 TIREVIAREIEENRD 5N 5. FHCIARhE D
LW DR EHAD LRI O R Z R R ORIV OBRETH 5. ORI TIEE U < WL L ik
BOOAE L > XO7R T HEMAIE N30-40°E, NWIZ 80° OfEF#RLTW5. £z, — i TEN70°E T,

BUCE AR R BN, T2 FADE ORI E LRI 2 T 580, AL
VT2V ALESTWS GE13RD. HiSHIEADELVICEADD ST, RHELIAREL » X0
DRBIC K D IBHSRINE TH 2D T LIFABICTHITE 5.

MEBHE (360m) JLPERHIIAD SRV OEIRICHER T 248518, HCREBIAEEL G5 14 XD, FEE
P&, ARG L ZOEH EORADELIL TW5. BESF ORI HLEBEED HHR LTz
EEZLNBWENTCIRED/ M T RICEE 1-2em THB. Fiz, TOMITIKETCOHEEEN KA
DN RIEHRB O RIS O/INER B EEND. IO R ASEFIENHRO /AR LA KH D
HSAHARRACEEND LD LR AETHB. TOMONRAFOMEIIC B 5 BHEIIHRS N
TR,

E=r =t
HE AR ICETIACERINE (GSTR61440)  £REUH @ /UAAKIL

Ridh o g - AV RA - BEA - RERL
ATHUIEE 0.5-1mm, WK TOTHICEDEINNDERT 20N, BHATEOE DT 0.2-
3mm ENRIDEDH L. Y EAREE 05-1mm, FHEXZIEMET, A4V bz 5T

, KBRS, MR A=Y MEENRED5NS. BREAOGES 05-1mm, FHEEE

Liﬂﬁ PR e LTEENS. BERNIEE 0.3mm NADERIRE LTHET B0, TNSIEEERK
TERNC & 0 FfS& LT REEROEARIC X O ZRENTZE DML,

BE BERIEMIC K D AR L TED, MllEERESMOEGA L H>TWa. WiikEZ 5
DEB &S EMERRSNT, JHEREICE EEABNS.

RSS9 D aOBIRES S E ENS.



B3 RV ANIVAIE LT IRECGEIRD A T AHRRCATARRECE (Rw) OFRTHE R FEILTE R/
Ll (P) 22 RICEH, EMEERENZZEL TS,

HEAR  RBEBENDZ LD, HEBEEEXOHRLIEARTTIAT, "IV T oV AEET S
O, HHEHUBERZECTOVS. KETRE, CASEREREVCASOWEAGENTY
%. OAEREE 03mm WAAOMEIFRBEAZ T L L, REICMEAIREEREZZRICED
THOFIVY T IV ALES> TS, TOFMTERBURNGE Z /R 3 A0S £ Iz IdEERE IS D
s RniE iz,

AR BE 35mm, LU THIESMUTTED, wtatomilzil i REROELGKRE K> T
%.

ERIRBCATARGRICS (GSTR61439)  $RHUM © ingfs T .2 i rd /7 500m DX

i REA - A - WY EA - BERL
FEARES 1-1.5mm, PFEHPHIRT, BHEEEELI GV, BEFEOAL) bk 58-5T
WBN—RICH I TH S, AKRIGET Imm NHOVEHE L 2k IRT, Ml aamzads
AV EAREE 0.5mm AN TEAEEIEMET, —Richt ) bz 540, RBalch
FoTW3. N—=YA MEEORDENZEDONH S, BERHIE T 0.3mm WA OEFIRT, —
RICFRIEAIEZ T S B> TW05. BERIEHZ 5> THE UK EBDNBREE OB IRE
EROESRDFET .

BE A ZMUER & F OB OB AR X 2 BERIEAIC K O FiEREL WA Tz8, 15 AR
HENTMMEEME L RoTWVa. LML, BRSSO D ICEhDTOHN T A EHEIC X
DG EMEENIIEEEDO DR Z L EH TN 5.

HEAR RIKENE - AR EDMEFDEENS. WINE SRR X B EHAIREEREED
TW5.



B 14X LGOS VHBBCETEREICS Rw) ISFEET 2 HolKEiH
I Y A S AR g D

BT DR R E L 2B AT DN B K LI QRS FREAERIC KD, P IRREROE
BIRICHD S TOBDONEDENS.

AERIR VAR LT BIRED RV T 2 )V A2 T 55578 DTH 5.

F=Yatnt

B RHRSCSTARSEIR 5 GSJ R61438)  HREUHN © IR i 2 Jii o 5

i REG - AV Ef - - BERL
MEAEEZ 1.52mm, AFRFRTRICEEALZCSTD, T4 IVLAKRICEEAGICRIREN
TV3EONEDENS. BEORHFLEZRT. HVEARET 05 1mm, FHET, —Kic
AFV N2 S BDHEGEITTER LTS, ARIEEE 0.5-1mm, FHEXREMAIKRTH 5.
HERIIET 0.5-1mm O/IMRIIKT, fRiEAlEZZ 2T ->T05.

HE P A EZTS5Bo TV 2D, EERNEZHIRICRD 2 T N TE S, KA E MMk



KEEROEAUZLELCTED, BEOHMERIEMNZI 5Tt DEEALNS.
WEGER WS - XEENTOAGED/INER DRSNS,
BAh T RE 3-4mm, fIR5IEMEEN, BRREOOEBTREROESKCIDZRENTVS.

TRCETARSEPCE (GSTR61437)  £REGH © fEILiBlE T (F2&D No. 1)

fidw - RHEA - AV EA - AR
FERAREE 1-2mm, PHERZEMETHAY ML DBENTVS. A EARBES 0.5mm
FEDOFHE XML THA Y VMU XKD BBRICHEN TS, N—=0 A MEEORD 5N S
LEONH 5. AEEKE Imm X2 TAUTORIRE LTEENS. HREAORSRE DN
% EE 1.5mm OFEFLRMESNEENS D, MIEAPRNAAICEDZRENTV B IDRENK
WThHad. HELYALEABNZEE 5mm-lecm OME U7 HRASSTNE T NS, kit
02mm BEDT VAV EA, RREANMTAEOEENSED, ftefqLinAaZETTVS.

T L 772 ABIRA S ZMEDHEA TV A D, TBRIHHEREITSH D, MBI LTV 5.

SEER D - WHEEIE N O ZIED T ENS.

AEPlCRNAAZZRICECTNS.

V.1.4 FA4%1F (Dh)

A, Wi T DR/ INS O LR E L CRER A S K O A5 ZRERIRE K T2 FVARS RS Fie
FA « W U7 BB Sk e LCTHIRS %, R 720l/)11TE, & IEN-S AIICER 1km, 1E# 500m O
INRR Y — FIRERE LTEINT 5. W hid, BRAEEEN 5 VERIED MU #Nd 5.

AEBEIROETZBRHEOON T AHOEA TREHETH S, Jie L TOROATEKRTREADN
FEND. FHLUOGRBNGEZ R, fild N60°E, NW IZ 60° DR}, F7zid N6O-70°E THEDHRZ /<
ER

BVNEIERTT TR, ARRRE0Z R 20, ELH TR Ttz d 5. ARG ELTX
{HRBHEND.

MEBEHUT CEBERDZ LW T AE D EA TGN E L HEL ThAVNE SR Z# 0 L
TWa. PG N6O°E T, NW40° Ot N6O°W T NE I 40° DRz d 2 & DMRED 5N5.

WIS BT 2 ARG T ORMMGE IR Z < DL CRAMOEMNZRLTVS. KEL, RO 5
HTRE T ENRKICEHA LT, —8idsa e LT LIcE D LHEEE NS,

aa5RH
APIET AV b (GSTR61436)  FREUM © IfeMTid /)b (55 2 22D No. 2)

P BRI
FEAZEFES 1-2mm, ABRTHS. REKUOELOTIIES 3.5mm <Y 5. Hifif Tl
HRRENGE RS, HERETERATH S, HEARORPRFENES 1.5mm, FHETDH
20, febic kD, REZ-HZDLONZV. KNI NRLRBEAT OB SN Z 58
LONH%.

Ik AT REWA T AL, BcHEREEIMOEEN 555, RHMESHRICED 5N, WHIC
o THBLR RO & MRLRES SO DHID ERHRZ BN 5. £7e—H TR Imm <
ZEEREDORDEND LDNDH 5.



ERRNL S

HERTAY A (GSJR61435)  FREu © fyTiiNgm

B - RHRA - 0 - BHERE
BEAGEY, EX23mmOEEMRE L TEENS. BIEORTELELRT. —Rich4V v
RIS K OIEE LTS, 9930 0.2mm NSO MIEREE T, Mo TORTH S, BERNIGHAL
OO IKREROESKE UTHET 5. BAEBIERAIC X 2HEMmLIERERTHS. R
B E UCTAEHSELE V)V a v hhEENnS.

Gk AT ADORA T X KD, WHIEEERBEIYOESGER K-> T,

HIRD K SRS IR BRENZECTED, BEOHERIEHZZ ST -bDEEALNS.

V.2 FERS (PD

AREIIEE m- £ 10m OFEIRE UTC, SILHREEE->— /i NV O TS EEFRICHAT 5. K
OO GHREARZROAAT, WIRTEE 2mm fiBOREAORME, EE Imm OFERIREER
RO HSND. HHBEHETEXRIE X3 ATEEOAIRICEHA SN, BERIEHZZ S B> T 5.

WBREANE TR, RHRIES &GS & ORI R 5 a0dy, mi#d 10 £im Oz B 0TI
BMcEALTEY, RREARAZRENZZS2TY, RV T 2)VALE>TW0S. L EDOHED
5, REMAIISHAL O HOARRTHS. TOXSMEIHEBEHERORANZNRETIEHA
EHEEZONZ LD, AGRAEREEE O HEICEA LR SV, Le > T, Al
TRAFELRACAFE DT L < LR ERAEE D EOEANS EEXTHL.

BREH
FHEBES GSJR61434) U © fay LRyl

B R - BERL
BEAFZRICEE 1-22mm, KEVWEDTIREZ 3-4mmIcEd 5. HEMHRTREEO A1) V1t
L hRBLIZHEN TS, BRERZEE 03mm BEOENIRE LTEENED, EEMIERIC
X O BHAB OO/ IRBEEROESKIC LIE LR EN TV 3.

Gk TIVAY B - ARERUREAOMMGESHEN S R0 EMETH S, LIXLIEE 0.5-1mm DR
TR RO 5N,

AEHC I TALEERBENOESERDRENS A5, BEARBIC K2 ERIFHICK > T,
TV TV ZELIcbDEEZENS.

V.3 hEfekak

LB S 2 B EH AR (hds @ A, 1961) &, AbvZ7IK, F—LRFREERKROEAS
& UTHBBEBRORITIRCA AT L, SRR Z Mg L, & LWEERZIER L T
%. AEBISEH EOREN 5 1) TERBIRE, 2) TERPIRIEE & T 3) XEHED 3 DICHIENS.

{ERBR S LAEMBIRBES L, WINEXRMEIC I > THASNTWE DT, XRIEEDRAMD
HAGETHB LN THS. ek LIRSS & ORICIE, Bigo T=H5E) XN
IR S5N S XS ITHERPIRRBES DA RO T, FRKMRMNZEA LR SN, SHIITERPIRES



ICHIBT 5. LA, W EARIICE LWEEAL, I RIEEENEEAONS. SSHHE,
A by 2RISR/ INEIR & LT SRR AL T 5.

IvV.3.1 fckBifEE (GD)

REBNEBCOH ML, F& UTAEBOICERZ N THEREHTICHAL TV, BT
OMBAER IR EDN 5750, FLWEHDOZALIZRED S NEWD, SRR OSSR I E
OYEPFREDUEENS. TNEDOUAEYMOREZFEBEcm N5 10 cm I KT FE LTINETH 2.
LU, Hiid$m OB REMIAICETHMBO AEMRENERE LTEENS.

FEHOTERPIRA IS RERAIOIERBIRA T, £ 1-2mm ORERE 2mm £72E TN EOREIRE
rFEHRARANFENS.

EaaH
BB PIATERDIRS (GSIR61444) HRRHE © T THAIEH G 2 20 No.5)
BE&:  EEARNG - BER - RIES - A% - W) ERS
EEANAGIIES Imm £2EZFNLUTOBEKE - FAET, & LU THO - BhoZmttznd i
MG THS. LHL, TOENMTHEVERD - HOOOZENERT 7 IVA VICE TS EA G
RHHEND. BERIIEX 0.5-1mm, IMUROREMEERTHS. —RICKIEAEZ S P TV
%. BEAERATES 35mm, —HHC 2mm F 7213 TN FOY E i G\ S S A 5
N%. ZEICEOBEEL TV, AIBEWHE Imm, KEWEOT 2mm OMERLR CRIBRZ 78
W%, A EAE—RICE 2mm LU FOME CRIRZFRIEL TWa. A4 AMick D iGE LT
W3, AEEDETINANA M EECTWAS.
Ak ekl UTHAER AR ZRL, 8 ICIIVANA S RUOMXSHEDR AN S.

AERANAAUERRRE (GSIJR61432)  FREGH @ fVLiiM AR

PG EEA R - SRR - RRA - A ) R
EAPAIRATEE 38mm, —ICEE Imm £72d 2N RO EAARRT, Ykt -
pratioZ Ot 2 R HEAalaTH 5. BRENIEE 03-0.5mm, IMURT723ERKRTES
s 5 e, LEL@EHEmMA L EdTS. —RICRBEALZCSTB->T0S. RIE
AIREE 0.5mm, PREIMUTAHRT, RGN H 5N 5. AR 0.3-0.5mm OMEK
KCHBTEHIE TH 5. MR TR Imm IS 5. A1) BARMSTHET, % 03mm, i
ECHBRZAREL TS, BEOAF) b2l 58> T3, AREOBRTIELIELIEI LA
A4 EDRDENS.

i MR DFRARAHPIRE D 5752 %

IV.3.2 1eEREHE (GDp)

ARER, AEBMAEBORLTAERI UM/ BRI S /e Oz 5T TRTLIS O BIHIC
e < BRDIRERZ V. I X D DR TE RV, & Ll L T0iid NNE-SSW Falc g
U, EEE 10km T3S 5. IRIEERA 1.5km THS. AREGTOED, ARKIIEHIKE PO KSRIR T
5 TSI 0T TH/AINEBIC i LT %,

REFATL w7 FRE F—LIROBEAG L LTHBRITICHALTWS. FCLBINIELTE,
LEERFOWE « e ORI EAETEAL, VKEZHICLSELWVS S AIAZIERL T 5.



AEFRIKOE RO COMB ARG TH 5. GEMRIEE 22U 2T VWb 2B ZRY
LEONZVD, FNCEE lem WY, HIEOEA#ZRTEOMEDHENS. RIRARIEES lem N
HOETEZRY. AEISyEURERA, Saslak CRENZTARETS. LrL, ZHMELVE
HZNS5DZ I LARDHIEZ K> TV 5.

{ERAPIRRBEAHICIZDRDT 7T A S AVEIRE 7ld R v MRICHES 5.

F=Yatt
{ERGPIREBES (GSJR61431)  EREUHE © Iz lT /AR ILFE /57
DAL RHEG - e - RS () - BRERL
BEARGESRATS57mm, —fRICET 2mm ANOEHEFIRTH . BuEnions. 2k
WG R, 1A D) AL UIEEICHEE L T3 2 M2V, AHEIE—RICEE 2-3mm, FH
B RL, MlAuUaECED. BROG L EZ 5N EMIEEBRNICEERZC S0, BET
B77F /A ERREREA LTS T0d. —RICEE 1.5-1mm, FHPEMIRZEL, BEK
FIERT 5T ENZV. BEROBRIIMD CTENT, EE 0.3mm WHORIEGIE L T/IMIRE
T EERIRER DB END. 7 OF /A RIHRO XS K2 THMEA N SAEICK D ELES
DTHB. BN LTY NNy RORBHSIEN G ENS.
Ak RHEG - AENUTAHY EAOEEHBRD, SEME TS EHME 2T 5.
AREFIIZDEOEHMUEMN G E N5, EREMEAEYNIERREAOARIARIRE T—i%Ic 2-3cm
YWEIRTH S, Fiz, WMERIRESESAOWUAEMERDONS. WEMIZEET 0.3mm WHDYHIEM
PIa e, REA, PEODAGIENSZD, Mk ANARRS TH 5.
AR K HIIE D AE R BIRR S D R 13 2B 2 32, FRCHEILILELD A 5 IR it cidm
FPNIZE SR X v EER Lic <
FETL) KEHs O HER ARG AT ICEE T 2ERMPIRRBE S I iE, B e UTRER, WA a &
CE B ZIEFEDIRE TR EN TV S
AR OERGPIRRBE A I GBS & LTHY EAlEEENE0n

IV. 3.3 X&BE (Gm)

ARG TXRBE LITATREAICIE, XREEDENCHIREMERUHREERENGENS. C
NS DOMIENEIIZA by 7 X3 Elke UTHBREECRITRGEEZ H< L e B, ERPIRS
SIS 2 L HOWTW A, O S ICARGRARRIE I 1) 2 LR RSO Rk 2 &K
LZHAATHS.

SCEBEE M OB ER S — ISR B F 7RI EOMIRLIRE A C, SCRPEEHICI3AE 1-2mm O
AEKRCEADRRNMIEREENS. AOHYE L TUIDROEERO/IMCRMHDRDEND. X5
BEE LIRS & DN B 20N TH D, F—AkfTOEMHOZE(LEEZ5NS.

A, AERIPIRRE K ORI PIRRIE S O /A s b U TR %, RIS IS T M@ E S ABLS O
LA T, TERPIRIES & EABEASAZIER L, fEEpIRsac Ry v MRE SRR
IKHALTWA. MSHEEE R UOHEESFERROEA S L LT, Ld UIRHBER & ELRECEH
EOBICHAT B, XRIE, WXL E N CHEARELETREERZEL, EA2VIRDER



LD WMEDRUL L2 D L OFRHINRHETH 5.

=P EERE
NEBEE (GSTR61430)  FREUM © AL BTk

o BEA - AV EA - BERL
FHRABATRES 4mm, —RICEE 2mm NADHIPARTLEZZ I HE L TWD. iR
MoOMEZECTELEONED NS, AV EARRICEE 1.5mm, HEERZRT. Mz
NR—=YA MEENHEND. HAVNEIST-E DT, KELZETS. BREREIEE
0.5-1mm, /MRS E UTHET B0, fkleabhi# L.

ik REA - AV RAONCOENS R D ERFEATH 2. BRAOBEIEZRTEONZV. HOCSH
HEHRDEND.

V.4 SEREREE Ry)

ARENTAELAR TR 4Km Ol FISEh SERIREICE T2 GF 15 X)), AR ERBEAOMMICER, G
g e U CRIGaNEENS. R E LT 7 VY EADREENERWL. IRETOE IZIRIRIK T
DOFRLOBEIRE T, ARENOREAORGHIFES 5-Tmm IET 5. HGRIFEETHEEIEMN 5755,

AR EULT CRFEMEDEE TH 2D, W THAITH 572081 F T Lic <.

LS TIEARSICHL L A A EIdidts o/ bt HBE Rz B fista gk e UTHIRT 5.
T OFENRIEIRKAGOMKBERO AT, e REAOMSICET. £z, £ 1lem NAOEREEIRD L%z
ZRIETC TV, BIEERECE I Uz EO/NBICEH L TWa 0, ZFOEMSBE BRI
WTAHDEMNZ W, L L, —RICEENELL, SLERPAEBICHT SEMISI S & 2= D

515 ERER ESTRECE D B 75 % IR



FEMEITEY, BT VAV EAZRSTEBIELTVS. £, oLty o/NmEM ik
TRELOWRBAENALEBEFPICEAL TS, INSDOHENDS, AREFIERIIRHES OB EHE
LTHIRISHH LR DEEZ BN S.

EREH
UiACA (GSIR61429)  PREUHMY © BUR LS

BEaR s - RO
LRI, BE 2-3mm, KEOELOTREE 5-7Tmm, FHETHNEICEA, MlEsuaEYz
6. FEAXNIOEDTES 2-3mm, KEWVWEDTE 5-Tmm T 5. —MRITHIIETHET
HBM, HNEMNREET L. FLVEFEMEZRLTED, fARERKERS - PRGN T 5.
REHE LT VAV EAREENZV. #REDSRITHAG DN LGN EFENS. BE 1-
3mm T, JAKIC K OZEE L THfEL, fosHsicator iz ECT0sL0ONH 5. §l
BOTEY & U CAREISIE T £ N 5.

kD TIVAVEA - REANMTAEDSZ D EMMETH 2D, M0 RIE OO A FEE
T5. AREFOT V) EATTERPMEANAAD ALZTSTH, ke LTHRBRIENT
V3.

V.5 ‘AfRdE (B, An, Da)

AR FERE SO0 5 RE A AICE S SO EIRN I 5. HRESIRIETOREIN
HEAEREHICIES D THD, TOXNRE LTHBIT 2D TIEMAHEPICED 2. Lichi> TAIAT
13, DEEREE K DRICEA Ltz LRI O SIREZ#5 .

FLZA4 - (B)

AREIE LSBT A ZIfE 7, 37ab b RKERESR/ FOIFhHT (B 20m) IC#%
9 2% 5m D F L1 MEIRTH D, LEFEHKRAHOMECEATS. AMOERE, =1L -
M2 MBSO ASEEICEA LTV, WIRMICIE, BIKOEERSEATH5.

REFTSERMEEOEAIC K D, BERIEMZZ T3,

ahaiH
RLS4 b GSJR61428) £RHUH © I1ENT FHR 2 s (45 2 £ No.6)

Bhdh L RHRA - HURHERG
HRPEEAIEPE 0.3-0.5mm T, ZEMEMAZZ, —RICHIEAEL TAROMIZ & Eokuv. #
RS IE, RO OB IRRERNZ S/EU TV D, MERIRI/NEEIR. A7 1 7 ¢ v 7Rk

Uhs (An)

AREDZ 3 HBER R TZERMLRBCEETICEALERE LTHIIT %, L L, —EI{ERE
MPICEEATS GF 16 XD, AR 1-2m D B m L/NEIROE DML, Hiftksd O TG
F I EHERER O TR AOMBEEREGTHEH, £ IFALIC X O RRHICEE LB RO



16 X HREREHOERMMIRIES (GDp) ICHALUAAANR (An)
YN T s

TEALESTVS.

FHEHT = BRI OIERRIR O OEZIHTIE, AEIEIER 5m OIFIFE L7ZEIRE LT N-S A ILBER
OIPETICEALTED, MFRICm»> TH 10mBIFT&E 5. BEE e LT, BEREAIEEWED
MBI EENS.

EEEH
U/ (CSJR61427)  HRERHE : VLT TIN50
HEG | RHEE - HAMIE
BEAIZ—RCES 1-22mm, KEWVWEDOT35mmEEOHIETHS. ZEICKOHELIZEDON
Lo, WAMEFIE, BX Imm 7232 UL FOBF-FABT, BERERT. HREOMRIH-
RO MEA G TN, B E LT UL a Y RO RBHA G E NG, —
G L TR A G RG24 LTV 5.
GI EIHRRES - 7Uh Y B - EIHREAEG S SR 5D, S B CIIBIC D ROGIEEE L
TW35.



UAs (GSJR61427)  FRHEXHE © 4871 G HMA:

BEsy B ().
HRG LHEE SN2 B E Imm §iEOEKEIN ORENEENS D, ZHNE L okt
T L DZRENTVS

PeE- ‘”rHﬂb\HH(@fﬁLtHiﬂﬁE}:E‘bhé‘fuuu FERRHR O N OB 5750, [BRZ 158
DTN S.

AEREILIC & 2 ZEDNE LTes, EEHY ORI IEAROIYHER 2 R, AELEIC L D 52
RENTVS. KIcAEOENCHIEO K TIIRHE O OMAIZZRRIY 2 2 2ICE T TH Y, BED
BRI 220 b D L HEEENS.

il (An)

LEEROME R TIRETICEAT 2 KIEEROZ BOAETHD, ZINEIHANTRRMRT
H%. LA ANRIE LIS O r T ORHS BRI O R E T HLBMEFOT & UTHRPCATIS, (&
I, N-S/7HICHE 2-3m OFEARE LTHIERT 5. COHIE HEEREOMTE, RRCL LS ERA 7~ T
LT BIIEEDHEBT MK TH D, A EIROET T ZHEAD R S5ND. REEIEROOREFETA
B2fb, NIRTHEORUEONEDS5NS.

EREH

SO a2 (GSJR61425)  FRHUM © AR a5 s

BEGh C BHRA - @A - SRR
?JrEEbiﬁé 1-1.5mm, HIEAS&E & Lfﬁim% LI LISk MIcaEEE T, BHEICh- T
ORI A BZRROM LI 24 C T a. Sl RS Imm iiEORFRRGE T, SRkl
FIFEE 0.5mm LU ORI & LT’“S@?’“%

A ERRIESA, HREA RO RORTIEG L BEERILN 575 5. 2Rz EERESLY N Ol VLS
TW5.

TAYA b (Da)

A FESRLERA X D 2 5 AFIEBE T IC B W T R B2 B HERPIRIES & TUBEREE O
etz Yo TEIRE LTHIBIYT 4. ARISIES m-10 m T, HAAMIZIZENIS ETH5.

AT ACEEEHAT, FiEEORERAOAT AHAHZE D, e UTHE 2-3mm DAY, FHE
FRTT VAV EADNEGENS. AL LDk ERD, £5 TIN5, TERMIRIES D
JEUE L7z D &k L.

E=YSEE
AL EERTAY A~ (GSJR61424)  HREUM - f&7 L ALESA L
Bbh  BHEA - V=T o > - o - BERE - MBI
REARES 1-2mm, BETHEETHS. RifEz R, MREKEES - PHEEGTHS. ¥
ZT7 ¢ VIFEE 12mm OHE - LHEAR E LTEENS. HIIRIE 1-2mm OLHIET, Whid
ZMBIEERTEONHD. RICUEMCZLEBTHS. BERIEX Imm FigOBIREE
HELTEEN, X =F%HM, Y, Z=WH50EB0aTH5. HIKOOMBPRENSIYZHaT %



LEONH A, HEANIIFES 1.5mm OHBAHRT, BRECOEEANATHS. RIRITIEY
ELTEE 03mm OEhAADHERERD T END.

ARk RS EPRRIR A, ZUTTIVAYRA LN T ANEED. AT ZLEBHL<, I ADRE
FRHTHS.

V.6 HEEJAQLEE (Kd)

HEFERCTFA B, PRI RHOED &% 2 5 N2 LEEN A LTS, i
5L JEAO/NS RN ILEEE &N S it o LE N 575 .

REEIAILE R AIRAIC IR - B IR 72 B9 B B DT A A FTh 2. HEDHATDY TS
5 MRS 7R ECIARIRETEAE LT 0, KM LIRIKGETHS (B 17D, £z, HUEARZE
TEREFRHEO S DA 51, HWIKETE lem M OMERMEAOBEREN A RIRICEH L T0S. S
RO B2V BABETEARA, WA EDRRIEMAZ L, MG - <O ARABTREE
1.5cm OF G DREEMMRES NS,

ERBICE S ERE IS TIEZROBEEN M LTV ED, HETIREEDHN5RD,
KIPEE2 R EZDIEEIFH 300m TH 5. HENLIEHIE, P km OEEMTATIC Y72 2 ATHEEDD 573,
HHEEH S TR,

BN IR O OIS DRETHBD, HEXORNDY 7S5/ KEXREQHDEERNZL.

BT HEEBXLEE KD OF YA MCFEGES ZENROMREER Y75 Bk



E=r =t
SRR A S BTG T b (GSJR61423)  FREGH © fRvLriAZEnT

Bhih R - ke - 0, D ROEEREEA.
FHEAIERM (0.5mm-1.5cm) OFERTHEIRKEAICIE LRTFMIEZET 2 E0NZ L, HULERIC
FHHIZZ BRI E TN TV S, T3 0.5 - 1.5mm T, #EaDREFAEIN, L
IR ATEME L. 43035 0.5-1.5mm T, WICHBEZEL TV,

AEk D BRG - AR - TG - SN OV ROERIREES - BOEASRD, haRUMEAZETT
V5.

SRARIEAEE S 7 Y b (GSTR61445)  FRIGH @ #&ILHiY 75K (5 2 %0 No.7)

Bhih R - Emi - SRR - 2
FHEAIE 0.5m-1.5cm T, SRiihdzR2 L, MAERREG - RUTRGZ 58, 53 0.7mm A7
TEZV. M@k - SRR & SISk L L.

Ak RRA - AR - TERG - BRI, RRea - RER - Wb - G - JTiRG.

V.7 AR

508 NEDO(1990) (&, WA 5 15.5Ma @, AEERSEEN 5K 15Ma & 12Ma D, WIh
& HTit i 2R 9 s K-Ar TR R 2 s Lz, A CTE, stk EHES LS 3 ilklo 2% K-
Ar EREZTTo 72D T, UFICHET 2 (B3R,

D) SR O HIE AR

ORLRBCETADO T A YA b (B 3&KD No.2)  MiEERHE AN/ )1 Lo Ha@ A a7 v
FTH%. COEARETETHRBICZLWHIAETAYA MSRD, Fififal o AMMEEN, 1
EIERARIC X 28 LS SN, WTLIRBCE O TR & T IBUETARSRICE & T ORISR,
HEENICER, POLBEREHIC X SZEREN 223 Tw50T, FAIEHORR L Lixh-o
Tz.

QLEBALHEHDIEHPIRIEE (35 3KD No.1)  IEHNLIFEDIER IR G RDIZIEH IR 5 $REL
U 7 AERa BRI S 72 I Rl & U7z,

OHEBXIEHDTA YA b (E3XRDNo.3) FARHIHEEARBOIEAH 1km O/ KEICHEIT 5
ARG EERG T A YA MAETH 5. M/ RBRRURNIOT YA MEEN 5D, BN
BUFCHf A0 ER2 LN TEROT, HWlEadke Lk,

2) WERRKRUES

OFLRBCETRO T A YA b LR IEOTARSRPSE 2 HRIC Y] > TEIRIKICEA T 5 2071
YA b, WLRSCEHO— R E UTHO o7z, EkaRIE it hifz Rd 12.4+0.6Ma TH D,
C OEIFFAAEZBRIIE, SRAE U KB EREEPHE LA I D b I . A5, HEBAE
AN DEEN T/ L TWVAEDT, MiEDOHAMRIEIAITSHS. LoL, HllFad I AN RES N,
ke LTHEIET 5T e 5, MILIRACEHOTEEIRBIOBAMTH D, LEIEREH & —EHO NS
MoEheExTHL.



B3R THRIL MRk ORI O N REE DS

No. & i whs  wERs wesw G (Armad, UArred o K
1 IBFEE] 4 hE AEEREEDD K-Ar 13.2+1.0 111 33.0  2.16
(=33 HIE)  REpRsEs 113 300 2.19
2 BRI JIMGE RILHACEET O K-Ar 12.4+0.6 92 53.0  1.93
FAHA b 9 43.9 1.9
3 RIS KBERE MEXKILEEFO K-Ar 12.6+0.6 112 489  2.27
FREOL RS 112 56.0  2.27
FAHA b
4 IEETEE HEEREEHO K-Ar 12.1£0.4 107.7+2.5 47.3  2.29
(=2 g  {EREEs 12.0+0.4 107.1+2.5 47.6
5 EZm@Erawildts AEREETO K-Ar 14.9+0.4 133.4+1.7 74.1  2.30
((E&w] Kig) TEras s 74.8
6 TZmETSAL HERAANR K-Ar 7.1440.19 61.3+1.1 56.3  2.21
Xz Kig) 7.1940.20 61.8+1.1 56.6
7 EZHETHRA BILTRAEET O K-Ar 15.4%+0.3 111.9+1.2 84.4  1.87
(TEZw] KR  SRECAEEREKE 15.5+0.4 113.2%1.2 84.5
8 IRTERTIMLEERM) EEETODA K-Ar 0.73+0.04 3.76+0.18 26.6  1.32
(T=H2 ] XiE) 5 ARLERE 0.75+0.04 3.85+0.17 27.8

No.1-3i3 A& (HIE ik Teledyne Isotopes), No.4-8i3 NEDO(1990) .

@HBAEHEHOERPIRITE 155 N7l itiiio 13.2+1.0Ma 2R,

OMEEKILEFADT A Y1 b

B IICE Y % 12.620.6Ma Dz /R~d .

PULED & SIE, A# NG NEDO (1990) 12 X B RLIHCAR « TUSTERAI « HEEAILEA IO
R, HETIERENCAE D 5% 12-15.5Ma OfiilZRd. D D SEROEZAIICIE, FLW
RFEIBIBRIE RV E B A . TORRUE, AN, WILBicsWw Tkl - REE S SN —E DX
BIEENC K-> TIBE N &, #ILEDND FRE (Fulk « FHIRE) OIRWHEIFEIC RGNS > 7z
LT LEBRLTVS.

s, E (1988) BHILEDWHILISCEIE LEBERMEED T v a v F 5w ZERZ RS L.
NSO, WILRECEEA T THZ 79 20.024+1.9Ma KT 19.8+2.5Ma, FHEER S HHT
Hrhf172 R 14.4 £ 1.5Ma, 14.6 £ 1.6Ma U 154+20Ma ThH 5. L L, HIEGENCDOWTOHE
DLW TS, RIEMETEL R A > TWADT, TNEDEEAMRENT NEDO (1990) Ofid
IE DV T DHEMEHI TR,



PR - BRHZEZ)

CHENT) RIEHEBC 59 5 PRI, IR, R OWRE TB 5. TS B
PR LERE, KIRETES R 575 5.

KBS 23 T LS O LB ilE, 5 3BICR LTk 312, 6 - =HE% - fiT - BT
D AKICHIN TS, TNEOKIFEENINT N E EHH - seiitt EHEE SN, I K DA EAHEIR
KRG U WG 2 R L T0 % (5 15 ).

ARG O LIS, 7 OB LG RAE [= 1) RIEN SR SN, T
SR TEL IO - TR OA B E A 5O TH . CNDORHIIE, WIh
£ 7V BB 205 A KIKREOW PRI L ISEHTHS (F 18 KU 19[R). IEEHKTIA,
IR B DRI T B, ETHIK T, R 5 RIS, BB (RESE G - WA
), HEAUNTHY ORI - RN - SRR FARERY - EWED, A EA L
B - K TS - BTRE) RSN, CNBO5 5, SIEETHERYI LA B
&, TS Rt 4i$ 2 G 20 X).

BEMLR OIS EAIEONTIE, 8 TR R (GHHED, 1977) T TIcithLieny, S
DI 5K EXIEHIIO_EA1IC R FERIIO AT DR T 2 i o 70T, A/ EAILIH!
W REAILIEHIIO AL £, MR GBS 20 R TH 1 05D AT LT

BRI - A BAILOIRE « BT « ) BAEEPPMIL Ui IR E S TH 50, BEAILO
Kt - RERHE SN <, REGOISET (12cm) ZERICEEL TN T EHRHETH .
e, WERSICIOEIY & UTEERDPEAIN TV SD, REAREEEEN TV,

A (1989) 1§, ST - AEAIO A I OZE HE RGO HBRIC 5
fHHz L LT3,

KRB O O DU KR DL I DV T, 3R - BikE (1962), 3R - k)
(1964) KUHHED (1977) DU B S, A TIE 3 M (552 ZOHTES 8-10) HBHICR
L7 B 2170, B ADBINE Lz,
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EFBL

X & xS K ERE
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' 2] R &M T AB3iETRY)

H20K SR« K/ EXLOHEX

& L<
V.2 iEiEs (Kb)

AP LD RONREED 5755, TEMILIRE T3 BRSO KA B L,
T B USR5 ) s AR DRI % & 5 i d % L L Bic, I
-k B I 5 KRS B L, HARIEETR LTS GE 21 ). C o7l
SR Ik A HEEIAVE U, TR ML e & PEE 3 MR AR U T, Tl
<, HEBER GO HSE CIH) 30-60m OF X 567 5.

T ROV S A ISR (05 9 3 ML S Th 3%, B X 055mm OREA, &%
1-2mm DAL AN T Smm M OEEHODHE E L TVBEEINS. iz, FHUSEE 1-2mm O 5
DI AT 5. EFe, RO LTI - Wkt ORI £33 IR T 5 B,
HRC KL A MEADEC A 655, WHOREBZRLIEE S FIREREL, TR &
o TWA., Fal - RAEHEICIEARBOOZILERAT) 7 HFECDBOM LTS, THIIER
A DIEEMN N « KAEMHAMDITITbNIzC L7239 EHEE SN A DEMINEIHS N T, I&E
LREOTEHIL MK & 5875 > TIMIOBNERAT, 23 7 REFKT 2BOKREOES)
BhaholeEZAONS. £z, KEOIEHIRHAE, K-Ar FGERR (0.7410.04Ma) 5T
R 2 TIIOBIR N7 D CHB (532, HEIRMERERN AT 2RSS 5 L, SIEE
EHE NN B RO E SN S Te. BBVIE, AREEZIE L A S DAV EORINEIOR T



#2l SFIHAHE 2T L TO A IAETA S (Kb) ISz LiH & b 244

HoTENBHNGEV. BERINTTNVAVLKRETHS. AL 3EETRO EICAa) 7 E
DRSO L, TDOAIY 7 EOREE 2tz 29 R FREL Twa. C ORiHHiY
&, XHREWERM S AHREEEYVAS A FTHBH T EMHIHL 7.

E=Y aEE
A AS AGERES (GSJR61421)  BREGH © IREMHT7K /1
BEeh C BHEA - DAD AL - EEki.
FMEAFET 05-1.5mm OEFIRT, —IcHaLERUGMEGTH, —RICEETHS. H
AB AR 0.3-0.7mm T, FEEHTIE & A EDNEBIRIZEBEICAE LA ZRICEEN
T3, @137 0.5-1.5m CREADMBRZFHL TV 5.
A RES - DAD A - EEREG - BKE - DROTIVA) EA, AT 0 7 J K.

MAS AL (81102719)  FREGH < Iy 4 EAE

By RHEA - DABAA.
FEARE0.7-1.5mm T, 7ILSA Mg - EAERZEL, —RICEBTHS. HhAL AR
A (0.3-04mm) T, MHEEFHULRICETENS.

i RESG - DAL AL - EEG - ROV - 7V B, BRICHGEEET . BRCKHEE



V.3 HEHESE (Mb)

AEERTE - N EXLDOWEITICH D, HRER X & OMICTEK E N T 20E 1.5-2km DI
IS %, ARIEHE TSRO IIAS I35 L U, ZOEHICENS. TOr
MERFHE TEVL) KOS EICEHT 5. AR OEHASIZIEE K 20m, AARILOIKIEA 2y
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(Abstract)

GENERAL REMARKS

The Fukue district, west of Kyushu in Southwest Japan, occupies the southern part
of the Gotd Islands, which lie on the eastern extension of the Asian continental margin.
The mapped district includes Early to early Middle Miocene sedimentary rocks (the
Gotd Group) , Middle Miocene volcanic and intrusive rocks (the Fukue Rhyolites, the
Gotd Granites, the Sazaejima Rhyolite, the Kabashima Volcanic Rocks and related
dikes), Pleistocene-Holocene basaltic rocks and Holocene deposits (talus and
alluvium) .

A geologic succession of the mapped district is summarized in Table 1.
GOTO GROUP

The Goto Group is largely exposed in the northeastern part of Fukue Jima, the
western coast of Hisaka Jima and the southern part of Naru Shima and is divided into



Table 1

A summary of the geology of the Fukue district

Geologic Age Stratigraphy {(Geologic system) Lithology Remarks
. leach grave! deposits >
Alluvium <va|ley bottom plain deposits Sand, gravel and clay
Talus deposits Gravel and sand
% Nagate Lava - Hinodake Volcano | Olivine basalt
(8]
°
& o Ondake Lava Olivine basalt
<Z( | Ondake Pyroclastic Fall | gpdake Scoria, bomb, lapilli and Basaltic
2 Deposits volcanic sand of olivine basalt
';_J 2 P Volcano volcanism
< 3 Ohama Lava Augite-olivine basalt .
) o (fenestrial)
(o4 @
© Shirotake Lava - Shirotake Volcano | glivine basalt
o
Masuda Lava (0.74+0.4Ma) Augite-olivine basalt
Kishiku Lava Augite-olivine basalt
Kabashima Volcanic Rocks Hypersthene-augite dacite
(12.6+0.6Ma)
Dacite Biotite-hornblende dacite
. Andesite Hypersthene-augite andesite
Dikes ) )
Porphyrite Augite porphyrite
Dolerite Olivine dolerite Pultonic and .
hyperbyssal ‘;
Sazaejima Rhyolite Orthopyroxene rhyolite intrusives -:;;
L
Granophyre Granophyre and micrographic z
% S i Granodiorite porphyry _grgmte . g
w © Gotd Granites (13.2+ 1.0Ma) Biotite - hornblende - augite =
=z f:’ = = granodiorite porphyly \
5 b Granodiorite Biotite hornblende grano- e
o e diorite s
% = Plagiophyre Biotite plagiophyre E
Hornblende dacite and biotite | , . .
Dacite (12.4+0.6Ma) dacite Aculjlc _
volcanism
F;:“el.t Rhyolite welded tuff | Biotite rhyolite )
olites . . trial
y Rhyolite tuff and tuff Biotite rhyolite (fenestria
breccia
Lo Toraku Formation Sandstone and mudstone with| Nonmarine,
>3} Goto Group tuft partly brackish
S5 Okuura Formation Interbedded sandstone and | sedimentation
u mudstone

the Okuura and Toraku Formation in ascending order.

The Okuura Formation, 1,200 meters thick or more, consists mainly of interbedded

sandstone and mudstone.

The lower part of this formation around the Goto Granites
has partly suffered low-grade thermal metamorphism. The Toraku Formation, more
than 400m thick, is made up of thick-bedded sandstone and thin-bedded




mudstone with some thin intercalated tuffaceous and conglomeratic beds. This
formation yields a plant flora indicative of Early to early Middle Miocene age.

MIOCENE VOLCANIC AND INTRUSIVE ROCKS

Fukue Rhyolites

The Fukue Rhyolites, trending NE-SW and covering an area of 20km long and 3km
wide in the backbone portion of Fukue Jima, are a volcanic pile of felsic pyroclastic
flow deposits. The mapped district includes the northern half of the whole mass. This
pile is made up of non-welded (but partly welded) rhyolite tuff and rhyolite tuff
breccia in the lowest part, and consists of rhyolite welded tuff, dacite lava and dacite
dike in the main part. The tuff contains accidental fragments of sandstone and
mudstone derived from the Goto Group, and also contains felsic volcanic rocks. The
dacite lava and dike are characterized by flow structure.

The rhyolites and tuff around the Gotd Granites have been subject to low-grade
thermal metamorphism, where recrystallized felsic matrix and an aggregate of reddish
brown scaly biotite can be observed.

Plagiophyre

The small plagiophyre dikes, which are exposed along the middle reach of the
Ichinokawa River, occur near the boundary between the Goté Group and the Fukue
Rhyolites. These rocks are light gray in color and contain plagioclase phenocryst as
main costituent minerals.

Goto Granites and Sazaejima Rhyolite

The Goto Granites consist of fine-grained hornblende granodiorite, biotite-
hornblende-augite granodiorite porphyry, and granophyre and micrographic granite. The
granodiorite occurs as stocks in the northern part of Hisaka Jima. The
granodiorite porphyry crops out as lacoliths, stocks or dikes with porphyritic texture.
The phenocrysts of these rocks are largely comprized of quartz, plagioclase, augite,
biotite and hornblende. The groundmass is composed of a microcrystalline aggregate
of quartz and feldspar.

The Sazaejima Rhyolite only exposed in Sazae Jima is probably the effusive rock of
the granodiorite porphyry. The phenocrysts of this rock consist of rich quartz and
plagioclase with less amounts of orthpyroxene. The granophyre and micrographic
granite occur as stocks or dikes with graphic or micrographic structure. The
phenocrysts of these roks are rich in quartz, alkali feldspar, plagioclase and biotite.

Dikes

Dikes in the mapped district were sparsely intruded into the older rocks, such as the
Gotd Group and the Fukue Rhyolites. The dikes consist mostly of porphyrite and
andesite with porphyritic texture. The phenocrysts of these rocks are plagioclase and
clinopryroxene. A tiny dark gray dacite dike with porphyritic texture is present near



the Goto Mine, whose phenocrysts are quartz, plagioclase, sanidine, biotite and
hornblende, and the groundmass is glass.

Kabashima Volcanic Rocks

The Kabashima Volcanic Rocks crop out in and around Kaba Shima as a dome and
are composed of dark to pale brownish gray, dacite lava with porphyritic texture. The
phenocrysts of these rocks are plagioclase, quartz, augite and hypersthene.

PLEISTOCENE-HOLOCENE BASALT

The basaltic lavas and pyroclastic rocks deposited in Kishiku and southern Fukue is
a part of the volcanic products erupted in the Circum-Japan Sea Alkali Rock Province
(Tomita, 1935). Southern Fukue includes the northern half of the basaltic sediments
derived from the Jodake, Ondake and Hino-dake Volcanos. These sediments are
mainly composed of augite-olivine basalt with lesser amounts of olivine basalt and are
divided into, in ascending order, the Masuda, Jodake and Ohama Lavas, the
Ondake Pyroclastic Fall Deposits, and the Ondake and Nagate Lavas.

In Kishiku, only the Kishiku Lava was deposited.

HOLOCENE DEPOSITS

The talus deposits accumulated on the eastern flank of Happongi Yama. The
alluvium consists of valley bottom plain deposits and beach gravel deposits. All the
sediments are composed of gravel, sand and clay.

ECONOMIC GEOLOGY

Mineral deposits

The Goto Mine at the southwestern corner was once the largest mine of diaspore in
Japan, which formed near the boundary between the Gotd Group and the Goto
Granites.

The mineral deposits of this mine occur as massive, veinlet and lenticular deposits,
or as the replaced layers of the Gotd Group. The main minerals are pyrophyllite and
diaspore.

Crushed stone

The crushed stone for construction is mined from the basalt lava, sandstone of the
Goto Group and rhyolite tuff of the Fukue Rhyolites. Most of the quarries are located
along the Wani Gawa (river), where the crushed stone has been mined from the augite-
olivine basalt.
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