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BE

[k

RS - DAD AR - TS

MEAIHKEAICEL, K& 30.4-0.9mm, & &i21.2mm, /B, D ThoT, BHEF
FEE R O EREE 2R T, DAL ARITARE $0.2-0.5mm, /pE, D8, SEEICKRIEA R
e S, B ZHEAEANRYEATHD., TEEAIEKE S0.2-0. 4mm, #EES T
N T AR

FEG - HAEG - 805 - TR

WK — AR MR 2z~ L, — 8RR ICEBRS A TS,



F1A R OANEDIEEL A R IVRAE @B RIAE ), ALBE) 5CTRIE i)

F5I O EE S OV « BRVERECE FE (DRI HOGR iiA )

TAIREEE (Brdnd « MBRIZDy (1971) 12X » THRJIIRAAE & FHEn )

VA5 B OB 1, AR B PR R BRI LSRR A ZRATYAN BV Ch 5. JEIR1350-450mT
B 7% . ARG AP AL — I o0 F AR B o RITFRA A B BREE 28 CRKH B\ FRIT— 7 R —
WA AR | EFRI O HIX TIEE <, 200-450mTdh > C, Z OHIK O FIER T CIERIc T < IR
EITHEL 220, mBERERERERN TIROME 72 % . 7= AR RIS Hhsg S e BRI ) 1 #07 TI350-300m
ThoHA, FEBELZNEHE SN DR CIE< 20, 150m T ThD.



I TR A e L GB14R), BRMEEERE, & EITHAE - DI KIS 23 A TS, A IIHEIR
t— K, Sk, & xICHEH, METhHDL. BIEEKE L AEEY R L (B15K), WAMAEEE R
WA, AIRMICATLIBO L O L XKFIBNREETH 5. BRI EROLOLFALTHS.

BUBER THNORAGRELIIEETHD. BEAIEEZEERE LIZUOIFMNLARE L L.

B REhroE A AR OEERLA 2 ET 5. REO P S EEICHRRE 2 R34
LB EZET Y. KErOOIAEHE 6K - HTHR - H8XR - FIRKVCEIORIRT. 2B
= (1959) 12 & o TARIXIME HIg AL B\ 05 4 {7 1 e 3O 1. 3kmO HiE i oD K132 C Aphrocallistes 735
RInTnsg.

geox BONEECRBEEWILERE O

Metasequoia occidentalis (NEws.) CHANEY
Castanea miomollissima Hu et CHANEY
Quercus miovariabilis Hu et CHANEY
Zelkova ungeri (Ett.) KovaTts

Machilus ugoana Huzioka

Parrotia fagifolia (Goepp.) HEER

EEH ¢ MBI A RESEH
BE - AT

®7R BO)IBECREBEEYILER @

Comptonia naumanni (NaTHORST) HUzIoKA
Fagus antipofi HEER
Glyptostrobus europacus (BRONGNIART) HEER
Metasequoia occidentalis (NEWBERRY) CHANEY
Zelkova ungeri (ETTiNgsHAUSEN) KovaTs

Bt 1 ABRET R OWIR (Ei52, 1950)

Comptonia naumanni (NATHORST) Huzioka
Cyclobalanopsis sp.
Metasequoia occidenialis (NEWBERRY) CHANEY
B ¢ TR AR AHE %7 L e B o 81% Y
B BER— 5 (EMEEh, 1973)
Metasequoia occidentalis (NEWBERRY) CHANEY
Ulmus sp.
Comptonia naumanni (NaTraorsT) Huzioka
Liquidamber miosinea Hu et CHANEY
B IENTFERES (PR, 1959, MS)

1) KRAED (1972) 12X 2 5 A A H RO A FLE - OB 7ER & 5.,



®ek BO)EEOELERLE

Anadara cf. makiyamai Hatar and Nisarvama
Anadara sp.
Ctena sp.
Dosinia sp.
Siratoria siratoriensis (Orrka)
Pitar itor (MAKIVYAMA)
Vicaryella sp.
M AFRITERIRM= / R ERER (BRE, 1971)

Glycymeris cf. cisshuensis Makivama 3

G. sp. 1
Placopecten nomurai Masupa 1

Modiolus yasuheroi K amapa 2

Monia macrochisma (DESHAYES) 9Pl k
Venericardia siogamensis NOMURA FEHEIC L
Clementia nakamurai OTURA 1
Dentalium yokoyamai MaKIY AMA. 2

Eh L ERFHENER (HEE», 1975

B9k BRNEECHLRILE M

kS
Martinottiella communis (d’ORBIGNY) 6
Melonis?? sp.
Nodosaria? sp. 12
Gen. sp. indet. 2

BEHS ¢ \BRET— / SGRIF (IR)IVRA#0E, NK81110)
R  B9AIRE

fE%
Martinottiella communis 1
““Haplophragmoides™ spp.
Gen. sp. indet. 6

Bt TR SR REN & ORIEC © # R
(RJIEAESE, NK 81101)

& I WERE
fE%K
Spirosigmoilinella compressa MATSUNAGA 2
Martinotiiella communis (d’ORBIGNY) 25
Cyclammina spp. 2
Cassidulina? sp. 1
Epistominella? sp. 1
Melonis? sp. 1
Gen. sp. indet. 9

PEH | BRELAT AR 11 B WRAGRSE L 75 0 BARE < of
A (EH, NK81207)
BE  BRE




#log RRJIBEORILMIILE @

Globigerina sp.

Globigerinoides sp.

Ammonia takanadensis (IsH1ZAKI)
Ammonia sp.

Cibicides sp.

Lagenonodosaria fukushimaensis AsaNo
Lagenonodosaria sp.

Lenticulina lucidus (CUSHMAN)
Lenticuling sp.

Martinottiella sp.

M FE BARAR (AR 8845 m, BmidbibEs
# 1.3 km 0 RARIE < ORI

Dentarina sefanaensis ASANO
FER B RTIE I GRE e RR
CEEEREER XV —T, 1982)

V. 4 Bl tofEazE< RL74 FROERA

BB FORBEELS FLIA FROLRE ARG D& HIC57 L T, Fe LTH¥
SR D0 A B AT R LT A OSBRI 0/ b AT LREN B2 5.

B CHEOETIE, BA)IE - BEREROENIEEZNERIENTE Y, ARIRHIEN D%
HIUZ 37 L0 5. 70 i, 8 I L, AN L, Z0U1 L, KIRUIESE, RIE) ] b
BOZORH—4, SR, MR P Ch D, ARSI, BIOUTERRICEAL, Bcir
WH RO SR % 72 = LS. RGN TR DS, M) LF i SRR £k
T, HPET00m, FgdL3kmil BIZiET S, LosL, —EAIZIEE &10-200m, F X100-500mFEJE o
BRBZ.

B RS, AR — AR OMEIEE A0 B AT KL T A N R OWEIEE A b AT LS %
LLTHEY, —HC, AECHERRGAES 2 L 8bs. — BT, RIEE - BAT -
RIS 2/ U TH Y, FROHBICEA LTV 248 KE SEENRERRSH . BEORVER
R 70 LB T, BEAHL 725 L, BARR AL bRIKEE BT 5. ANk oM g
U GHI6ED), DK X WEETH, 5 X30-40emI i OIS 27T 2 L3V, 12, ABITE
T2 LREBE L 20, LIZ LIZERCIME S BT 5. S RE G AAME B L, 0o
HERELTND.

REMRETEBEFCRD L, KOLED Thb.

WA DA DAL R T A b, \ZRITEE) | B3 — 2 XOR E3REF VY, NK 81013 (GSIFR 23179)
FIVIXK 1
ERSHY ARG - WEEL - hAbAE



Fie Rr)ilEeaE, HREEEZTR T FL T4 MaIR RENrREsR A7, SRR R k)

REAFHEFXKEAICEL, K&X0.3-2.0mm, AFT, #HMEL LS, @AKRICEELT
B, DAL AFIIRE E0.4-3.0mmT, ERICHEEBAICEBZS ATV S, @A,
K& &0.2-1.5mm, $HE MK T, —@HFEASLRBELDICEEL TV,

BIRE Sy B OV SR « 8K9E « A7 = — > « B A - ERAG - RIBIESEY
RRMBLO A7 T 1 v 7 Mk E AT

FREOBEADFRITRDO L B THS.

Si0, ’ 43.08 | MnO ! 0.19 | P,0; ’ 0.17
TiO, : 1.04 | MgO 10.65 | HO" 4.68
ALO, ‘ 14.29 | caO ' 7.99 2160— \ i’ ig
Fe,O; 2.72 | Na,0 1.70 : l .

FeO L 7.38 | K,O 0.14 | Total | 9090

S 1 KBRETF - KB

FARH AEOKREYIE, BO)E— XREBRAETBIBEMBE LI LD EEZLNLN, HRE)IE
FROBEFREIICH ZREOEHNRD HND T LD, RED—EIL, T MmEDOHERFHIIEA L
ToFIREMEDS B 5.

V. 5 & JIl Jg
TR (ke BEEEBICHAIC BT S E SR LT, K (1918, MS) - #hll (1925) 78

T NEEE A, KA (1980) 28 TLOIEEEE A LIEATE. F72, T4 (1930) 2k TLllge
B Ehi) .



LB, BB 38 L, ARIEHIRREIC A LT\, B& LCHERENSRS. AJF
VR L 2 5 = R DR T - T, Z)IBEMRT 2 b0V bws THEEE (Hard
shale) | EFEEILTVS.

Bt Bk B B R | o> T, AR P C I AR I RS O C
L<RBNS.

SERUBE Bk FRITI R 1 B IEIRAT KR R 71 AR LT . (1
WNEETH DD, AT K OV T S8 AT IC i 5. EIEIE200-600mTH 5.
FWRLZILED LA TIE, <.

I LIRS LCHEREN DAY, RHIC DT - CRMEEIRE 2 A TS, R/ADIZIR
O ERE—EIRE) OFMEATS. FIC L 0 LR K R OB % B E S & O G % 72
+. AREOERIE, o ABE (oI B RIS EREE AT (TR,

BERA IR C, IR EIAH L, BRI R OB A Hde. = OB
I E MBS T O A BT 0 B 1 B OIS IC £ 5. BN — SRR O, B R
BROEEOEENSR S, EEOEE IR MRS AT L, & X (TR0 R L A ak
T, FEIMIZRELIC L LT, R0 SRR A L, BT L RE AR R L, X%
RECd%. EIROFAIILE IR RRA AR @I 25T, Bk B 5\ A R OB 1 5
<, B DRI O 2R, MRS R M6 — e, B, BAEL X ICEThD. EE
F10em - 10MCRIBHETHEE N, SERE L U CBIFCE 5. LR IR 1 LIEEIR 4 J UVEE I F8
BELL, WA IERE, KR ORISR BEREMEN TR L T 5. AL LE L OB
BeTh D, HERIDRLLE <, L—XThs. WE AT —WRE, M—dk, FRECh 5.

BEEBREGERE THORIELEETHD. NEhbAE - fF - Sagarites chitanii MAKIYAMA

AT &) OWELVEA I LT g B O\ R Afi i )



NOEEREOILAZFET D, REEAICZ LS, AfIfbAbERTHS.

V. 6 EzEL FLI74 MROERE

ZIEEELS L 74 ME, ARREHIERTEIC, o0/ E LTHML, & L TREAEERS
ate (WWEA) PALAARLTA RO (FEEA) PADAALRENDRD.

S IO OEAN, EERAKIIFGRD DTSR, ROKE ILTES O &) g 05547t
iz, o O/NERAERCANRE 2 LT LTV D, b KERAERIT, ARIITRO KIS ST
DHEET, BI50mEL T, BEX1.8kmTHY, TDIFIOHMEIE, FI30mELT, &S H300mLL T
oD, —MZ, LIEOREIEICHR > TEALER GBI8K) BEWn

B AREITE LTHRIO R@ER) DABAA RL T4 PR (RERA) DA DAL LR
D60, REAOIGEELENZV. Fiffiarmld, BRA-FREZEL, O0RT2 LR
BN LBEAE R9 5. —EBTHIOCMELAL O IR RO DL, HREEAEEL WD, il
K-> TEYE Lo, L FICERTIREEZ T, AKE1L, —RICHkiT, ZREOEHINEL, A
B TITRMHE A TG L L TWD, LIFOTREE, FOBAEREZTS, —HTAIESE
BmL TIN5,

AEO—EHET TR L, KOEEBY THD.

AD A TR, N\FRETIH FROZIEER N, NK 82135 (GSIFR23184) HIVIXIAR 2
B BER - hABAT

REATHFXKEAICEL, K& 30.4-4.0mm, BRafiEz R L, HFETHDL. PALALFA
LK & X0.3-0.7Tmm, ERICHEAR SICEBRBIALTND.

I8 LIEOBEIEICEHA LT RLT A MAKR ORI o X iEsm )



aE RRG - WREED - BEL - T TR
B AR — BPRDIR AL AR % o=
BEAE, KE30.3mmlUT, BERERTHD. HEMM AL, K&S0.2mmll T, ¥
HEChD. HI7ALHbNLMHF, MaMEzEEL, REAICERSATVD.

V. 7 BNEEZELSTA YA N EROFHRCS

LNEEELS T A FA D ROFAUE 1L, ARG 1558 o0 o) g ol — 7oL, FL LT
B LT A P A b ROV OBEIRE RN B2 5.

B AEL, ARREHIRE P O K PN P FERC RS L S, W TR T Tofid 5 &)
BEAEMTENTNS, RROEERIT, KSHELTOLOT, 1§0.5km, £&3.5kmicE+ 5708, —f%
(2, 1E10-300m, & X0.1-1.2kmOERXITEREZ R L TWD. #IERICITEROETRLAL T
BN, INFBREIREE RO TN L TWA. £/, HFEIE, BEEICH>TEALTHAZ
ENEL, MEMICREEZR LTINS,

BB TA VA DROTECE I RIR G — KA, IRAGT, —BICAT, REAOBMLE S
FELTWT, FRICHIZDZ &N, AROBRHITZ OHELET, RKiTHZ2LbdhHDH. BEFKRDY
A, & ETEAIRERRITRIR - IR 7 SICERI LTS, IO AEEMIE, %<
DOPEDVET, RiIFHZEbHD. —DOEENT, ZROLOBEOENE LKL, »ok& &)
KBNS RO B DETELLL TS, TA VA EBKREDEEDDN, —DOERKERNT, 7
A YA IOBIECE, & XICZNBITEREE LTS, & X ICEEE AR L, FRRETE R OWCIRE
HARLNE., BOJIEHERREOT A A N ROVERCE EBSELL, EEOATRRITE 20

FEDIH, RERWREAEET THLE, ROLBY THD.

BEESEEAT A A b \FRIT A7) EFRGERIAYY, NK 81133 (GSI-R 23188)

BEdh - RER A - A dE - g A
BEARPHEFICEL, KX X0.3-5.0mm, RHHEERL, FLSAARKICEELT
WA, AEIIKRE E0.2-0.5mmT, &, WHET, FHEMAERE RTINSV, L
A K& £0.2-1.0mm, FEBRBARIELD - REEED R CEREATVS. Z2TH
VoAl - RIIEEM R PIC Bk SN ANG (2) g8 H 5.

T BET W - W T A - Bk
HT AR A RT. HAROH T A XRRAREICEBSA TN,

RSB T A YA b ERAKIUITPRRLSE S, NK 82752 (GSIR 23187)

BEgh c MLRA - FEEs - ANE - TR
BEAEPHEEAICEL, K& &0.4-4.0mm, FLWVWHEARMEZ R, WAL, K
EX0.2-1.0ommTIEAFMETHD. MAAIEKE Z0.3-1.6mm, EHIKTRERICHRIER



RLICEBIN TS, AHFIEIRE &0.3-1.omm TR 2 FIRE2 R,
TR MER - GOEY - B T T A -8R
MBEE -V ARBREMEEZRL, REARCICERSA TS

BEAEREHIIRNDOR by ZREERER L, ER)IVE - BATUB L OROJIEEZENW TN D,
FOBRMIZE ST, ZyHRATME L RAIPIREOAEICTT oD, Y HRaTE TR Z
LWL — RO A 3ePifka 2 L L, RANKROASIREABRICEL 2 L3S THD. L
2L, WEORERIE, LEBILTRY, B bibmangn

AEFOMH AR ON T, B ESE2 BTV Z & DIE)y, & RET HFELA 2.
LU 6, FJ7 o Tk B G BEH ) R B -7 CRIESEE T o m sePOiks 2 e & L
THD A EI TS = & OBk B H L 0 4o B HERRS D AL I LA BT D = & s
5, 1RCHEALIELOTHER0IE, LWIEOHRIHCHEA L B2 LR,

N. 8. 1 ZviAERRE

Zodaseiinks ()

RPN L, BERERE, ARRIEHIROME) L - WA - RESPITHRBRIZ 0 LT
B0, FL L TANARERAENRENHRD.

R R ik S O FK B R LR R AT ) B =B D, TYRIIHT TOMETH
5.

S ERACAE) B SRS Y RISHT TOBEMEKIE, RPE2. 5km, mAE3. 2kmD K & 22 & b
v 7 WEERT, BHLIZRAJIIBEOIREEZB VTS, NEHEITAI EFREOEARILZ0. SkmEL F DAk » 74k
AIRT, —OORMBHMIEEZR LTS, ZHUFRNIBEOT A A b« GACETICEAL TN D, R
M RGPIIHRFRIC S, 0. 2kmEREED/INERAB 7 FTo3Ai L, TA YA b - IECEEE VTV 5.

B AEE, FOEAEZEOARARERREN SR, LRSS TV D —RIC RS,
ARIZ2V LKL, JRRWEOEATH LA, —HMTHSMROBEAELEZLIERHD. Fiz, LA

XY, Kloemp LEmmoBERE /7 vy FEEATHWS. ET T, REAESKENEHO BB
ME AL D) RABFTEL, L EICWENCEMEEZ R L TVD. T, AT RCAEL TR
0, SRS - FRALAA - IR - SEERIEZR E R AT TV D,

ZYURDERIL, MBI LR OMA AN A A EPRE AL L, EREMREEES . £, SR
FREEHFIEM (1979) 1Tk > TXARBEA VI STV D, AEKE, TR ROREGEER, B
BE 7 oy b2, B ROBREIE, IREARESMRORMHICB Y EDY, FiLoRn)iE%
BV Tng. BO)IlEoRAITEMAREREZZITCTBY, LIAICLY, HRROERICE TV

12) SEPEERXEERT VR —TF (1982) 12 XU, BB BHLLRIIEHUE TGS 0% 2 FIUER AL O § D25V TK-ArE
12 & - T13.9+0. TMaDFERENR 2 Bz, & ZRIEREEIC O W TE, A (1965) - 4 (1969) - KIIEHN (1979)7% &
DIIHHY, KR (1968) IZL > TRIESH, S Tn5.



5. ZUROBERIZOWTE, K- Bk (1952) 23, AERITSCEREEZ b oA ERE 672,
FHEADENETHD Z & E2WDTHE Uiz, A LROERIT, BERSOHAZ & T/ A AN
FEE T, ARIOIRBE AL TH L. JELOT A VA b« WA ICHWEAEEEREZ 52 TS, K
GPRNOEERDL, HAANAARNS T, ZEPREALOT A A b - FECELHR R L 551
O EER 2 KIZ LTV 5D,

RENDBEAEZFETCTRLE, ROEBY THD.

WA DA A DRSS, REETHIE) I LR =25, NK 81509 (GS3-R 23182) 55 VIXIhR 1

ERGEEY  BEA R h ) R HEEs - ANS
BERE, KEEGT—PHRER T, K& X0.3-5.0mm, Z#HMHEsnRL, #MBRCELAD
Ho, BELTVWD. AL, K& &0.2-0.5mm, ¥ TH5. »VERIF, K& 50.2-0.5
mm, M THL. GHELHYELE, WTXEMEEL 2T, H@EMO Y, K& £0.2-0.7
mm, B FAET, BOMICHEGICETELTVS. ANAIE, K& X0.3-1mm, HJE,
Rk T, ExroRIEAREICEZELTWS.

BIAL oy B OVZE RS« 8K8E - T8F A b« A7 =— > « 5FRA - AL - RERESY

V. 8. 2 FAJIRKRKRLAE

FRENBEOAE Eras)

RANNPIEOA A VAR IRBTIRA R - BRERTREEARGT, J\ZRAT 08— SORMEG AT 12 0 A
LTHY, BROABREZLEETS.

R ARBIE AL 0 7 2R IR P R AR A 4 IR 7R A ) | R .

B AEIE, BrRITRAE)NHRICKE 28R H Y, HEL. 5km, FFALekmOEFILIC Oz L

HIOK FO)EE B RANPIHEOAZEDDL B FEREhEES)



FRODAZERLTOE, FLENOEEOIEIEA by 7R TH DD, FEERORE) _EfAHT Tlds—
MREZR LTS (SBILEFEM, 1979). MERMTE, MEHREMNT28EL, Zodthoxs
ERGALTEY, WINbA My Z7RTHD. HIOHEEHROSRIT/FRREHMEEZ LTS (6F
19[K) . B IR O/ INE RIEAL R — R P IO O B R &2 e LTV 5.

Al RAIPROAEL, REABSICEATSEREANROA S E L LTEBY, & EICHEA
Pl aate. ASESNR T, HEREMEZ - TS, £, BELUBRRASHRAEEL, 20
SRR Do TR E B9 5. FRA)IOBEKRIE, 27 KEBRARTH D0, HIRFREATTH
HF VMBI TIER . BRAEREI, BRI T, P AEOARKE DL, BE L CREROEET
%, £z, FERORONBICEMARERE 52 T D, MESHMITOEARD 5B, EMOEEKIC
BEOEBEANABERN L FENTWD. EHE)I— ORI OERIL, OOMRLIT, B SR
e, FRANAELEATND.

FRONPRONKREAEE T TRDE, KDOEBYTHD.

WSEIEG PR O A B IRITEEEE G5 2kmO 771 /7, NK 82204 (GSI-R 23181) 55 V XK 2
BEAG  BHR A - S s
REAEIRES0.5-4mmT, PHEA-—WKEAICEL, REHEEL L, HERICEE
LTW5s. Willaix, K& X0.5-0.8mm, ORI HRIEARRBESEMICEETL TS,
L REL - BB - G WY R - T NEA ke AT 2= SRR
BEAE, KEX0.5mml T, $HAKT, BHMEL L, BHELTVD. HiEAa
K& 50.4mmPlF, FHFECTHD. HHIE, K& X0.6mmlU T, i <THs. #UES
i, K& &0.5mmBlF, g, LETHS.

V. 9 HEEZLE
FIL B (ks 1D, 1962)
SRR AT, )| HERIS ) & TR BRI N L 72 b 0 C, ARSI Mk 75 6 K
CRTEHCAA LT 5. e LCRIERE R ORTAREE b b7 5.

Mt BRI DR B OBk B LA BT SR FLM A C b % . AR BRI P9 G 1\ ZRAT
NFFARE—HTEL REND.

BERUBE AR P 0\ BT I 470 B 01 - R 4521 )| s 1o 5
BHIR b, RS OREAR TR K L — 855 B~ FET /N ILI & R C AT 260 B 5
HIIE 2 (05 LT, REIEIE0-500mCd - C, HIIKIC & 0 S S 2L L.

RO BT - FITTRIR A - KBRS ROV LS 2 & L, [RITTERIRA R DRSS
BTSN, )BT 5 HEIEE R OWEMEEIR S % T, ) B R 2 MR e
FOFRMEBEIR A % b LERIC A TV D, RILEVE IR E, Bk, B, 2<Db0RTT A
T, BHET, BRERAE Lo TVWA T E BB S, FEREER NS X R 2 AT (H2060). %
EOE S E10-20m, & 2 220mBLET, H7< &b 3B EBEEN TV S, BIEAREEE, KEkd

M M+



201X FiEZIIAOFEIREIEZ RIEE O\FITHES)

F211X BRSO A RIS ORI TR

LER (& FITHFER) ORRE, BER, Z2<ObORHT T AE, FffekIZESE kI, Fhic

KN ZBKEE R TR L T D, —RIICR T, AL OEFIHRTH L. o ABEN—

TEHENCELSI L, F MR & MR KPS A EIE L, BARRZREE 2R3 (B521K) . SEN TV L

VeE - REIK GRS M OWRMEEEIRE | 2R &5-30mT, R kE L A& T ZLhnbD.
REMREEEBE T CTRL L, ROLEBY THD.

SRR ARE AL, W, \RITREGIE DR, NK 82198 (GSI-R 23176)

BEA: - AR (42.3FmbL%) - Sl (2.7) - EEHEA (0.5)
REAE, PHEEA-HKEAICBL, K& 30.3-4.5mm, & ZiZ5.0mmil b, 244k
W, LEIChARMELZRL, FfCTH L. FEMAIEL, K& 30.2-1.5mm, & XTREE
AL, HfECTHDH. KEEEAIX, K&xx0.2-1.omm, V&, HETHD.



Ik MR - BREER - BT - BIE - T T A
W7 AR MBEMEERL, FLAEEHEISR TV,

YRERIR AR 4 PO e s, R AT SR R AR (R B AR CIE eIk SRR, NS 81001 (GSF-
R23175) #5VIXR 1

BEA: : AHRA (7. 1K %) - ANA (2.7) - S@EEA (1.5) - SHEFHEA (0.6) - $kHL(1.3)
REAX, PHERF-FRKEARICEL, K& 30.3-5.0mm, RHMELzRL, FETHD
ARAE, Z# N ERBA, K& X0.2-2.0mm, & XICHEERL, ST HE < A8
4 MELTWa2, NEEFHFHETHS. HFEHEAIL, K&30.2-1.0mmT, &R
2L, FECTHDH. KWEEAIX, KZI0.2-1.0mm, HEETH D, gL, KX X0.2-0.5
mmTdh 5.

TR MREAR - - W T A - R
BT AEFBEMBEERL, FEALEEBHL TRV,

ERROBADALFHKITRDO LB THS.

$i0, | 6415 | MnO 0.13 | P,0, 0.22
TiO, | 0.69 | MgO 1.58 | H,0* 1.86
ALO, [ 15.68 | CaO i 3.94 | HO" 0.16
Fe, Oy 2.41 Na,O 4,40 I

FeO ’ 2.96 /| K0 } 9.58 | Total | 100.06

S L KRR - KRBT

BHER Z<OBALIEEEESTHLIN, LEICRAIEEAREEGRERT. ARKIIEHIER R
BT, RAJIETEO— GREIEEZ OEilAed), IEEEE O T < 2 501 E 35
Z (RHWIIR L) REEZIESPEL TV D,

V. 10 #s JIl J=
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WCEATNDZ ERZ. KIEITEIKARSE 2 & U, KILBERIRE K OUK LA % (> T T,
FHE AR OVK LA A L, AR B & OBEPHRTH 5.
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Abstract

The Nakahama Quadrangle district is situated on the side of Japan Sea in northeastern
Japan and occupies a part of “Green Tuff Region”, an important tectonic province of Japan.
It covers the district from latitude 40° 20" to 40° 30" N and from longitude 140° 0’ to 140" 15" E.
The district is mainly occupied by the Tertiary rocks, and the Pre-Tertiary and Quaternary
rocks occur in some places. The stratigraphic succession of the district is summarized in
Table 1.

Pre-Tertiary

The Pre-Tertiary rocks are unconformably overlain by the Tertiary rocks, and consist of
the Osawagawa Formation, Nishimeya Granites and Shirakamidake Granites. The
Osawagawa Formation consists mainly of mudstone, sandstone and tuffaceous sandstone,
and is affected by contact metamorphism of the Nishimeya Granites. The Nishimeya Granites
are made up of hornblende-biotite granodiorite and quartz diorite, which have weak schistose
structure. The Shirakamidake Granites are exposed in northwestern corner of this district,
consist mainly of schistose hornblende-biotite granodiorite and quartz diorite. K-Ar dating
indicated these granites to be Late Cretaceous age.



Table 1

Geological age Stratigraphy
Holocene Altuvium
E\ NN
2 Terrace deposits
(0]
5 Pleistocene Daira-Komagatake Volcanic Products
3
€]

Tatematazawa Formation (15+)
]

Funakawa Formation (100-400)
Subari Andesite

> Onnagawa Formation (200-600)
o
T Hayaguchigawa Formation (450-900)
e Miocene
Kuroishizawa Formation  {100-800)
Oligocene Fujikuragawa Formation (100-900)

Nishimeya Granites | Shirakamidake Granites

Pre-Tertiary

Osawagawa Formation (600+)

( ) thickness in meter

Tertiary

The Tertiary rocks, 1,500m to 2,500m in total thickness, are divided stratigraphically
into six units, that is, Fujikuragawa Formation, Kuroishizawa Formation, Hayaguchigawa
Formation, Onnagawa Formation, Subari Andesite and Funakawa Formation as shown in
Table 1. The Fujikuragawa, Kuroishizawa and Hayaguchigawa Formations are composed
mainly of volcanic rocks. Because of their characteristic color, they are commonly called

“Green Tuff”. On the other hand, the Onnagawa and Funakawa Formations consist mainly
of sedimentary rocks.

Fujikuragawa For mation

The Fujikuragawa Formation, the lowermost part of the Tertiary rocks, is distributed in
the western part of this district. This formation is made up mainly of altered (olivine-)
pyroxene andesite lava and pyroclastic rocks, with small amounts of altered basalt lava and
mudstone. Most of these volcanic rocks was subjected to conspicuous alteration.

Kuroishizawa Formation

The Kuroishizawa Formation conformably overlies the Fujikuragawa Formation, and is
distributed in the northwestern and eastern part of the district. This formation consists mainly
of altered pyroxene andesite pyroclastic rock with lava, and contains subordinate amounts of
altered dacite lava, acid pyroclastic rock, mudstone, sandstone and conglomerate.



Hayaguchigawa Formation

The Hayaguchigawa Formation conformably overlies the Kuroishizawa Formation, and
is distributed in various part of the district. This formation is divided into three members,
namely, main part, Ichinomata Basalt and Tomarikawa Mudstone Member. The main
part of the Hayaguchigawa Formation consists mainly of acid pyroclastic rock, dacite lava
and rhyolite lava, with small amounts of andesite pyroclastic rock, mudstone, sandstone and
conglomerate. The Ichinomata Basalt Member is made up mainly of basalt lava and
pyroclastic rock with andesite pyroclastic rock, mudstone and sandstone. The Tomarikawa
Mudstone Member consists mainly of mudstone with acid tuff, sandstone and andesite
pyroclastic rock. Many dikes and sheets of dacite, rhyolite, dolerite and basalt occur in the
Hayaguchigawa Formation. This formation yields Daijima Type plant fossil, mollusca and
foraminifera.

Onnagawa Formation

The Onnagawa Formation conformably overlies the Hayaguchigawa Formation, and is
distributed in the southern part of this district. This Formation consists mainly of hard
mudstone intercalated with acid tuff, sandstone and basalt pyroclastic rock. Many dacite,
rhyolite, dolerite and basalt intrusions are seen in the formation. The Onnagawa Formation
yields Sagarites, radiolaria and diatom, but foraminifera is scarce.

Tertiary Granites

The Tertiary Granites occur in the form of stock in the Hayaguchigawa Formation. This
rock is composed of two type rocks, namely, Futatsumori Quartz Diorite and Akaishigawa
Diorite Porphyrite.

Subari Andesite

The Subari Andesite overlies the Onnagawa Formation and is distributed in southern
border and southwestern part of this district. The rock is composed mainly of hypersthene-
augite-hornblende andesite lava and pyroclastic rock, intercalated with grey mudstone and
acid tuff.

Funakawa Formation

The Funakawa Formation conformably overlies the Onnagawa Formation and is distributed
in southwestern border of this district. This Formation consists mainly of dark grey mudstone,
sandstone and acid tuff, and yields Sagarites, radiolaria, diatom and foraminifera.

Geologic Structure
The geologic structure of the Tertiary rocks is controlled by a number of faults whose
trends are dominated in a NNE-SSE direction. The Maze and Mizusawa Faults form a

great fault zone, and extend for more the 40km. Bedding dips generally gentle (less than
307) in Tertiary rocks, except around the faults.



Quaternary

The Quaternary is divided into four stratigraphic units, that is, Tatematazawa Formation,
Daira-Komagatake Volcanic Products, terrace deposits and Alluvium, as shown in Table 1.
The Tatematazawa Formation and Daira-Komagatake Volcanic Products unconformably
overlies the Tertiary rocks, and is distributed in eastern border of this district. The
Tatematazawa Formation consists mainly of sandstone with conglomerate, and the Daira—
Komagatake Volcanic Products are composed of augite-hornblende andesite lava, volcani—
clastic rock and volcanic detritus. The terrace deposits and Alluvium are distributed in south-
western coast of this district and consist mainly of gravel, sand and mud.

Economic Geology
Metallic ore deposits, such as gold, silver, copper, lead and zinc, are found mainly in the
Hayaguchigawa Formation. These ore deposits form some Kurokd type and vein type mine,

that is, Hasse, Mizusawa Mine, etc. But no mine is worked at the present time. Coal beds of
the Shirakami Coal Mine which is closed now, are embedded in the Kuroishizawa Formation.
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