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Boso-kyuryo bordering the north side of the Kamogawa-teichi.
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Topographic features in the upper reaches of the Isumi-gawa
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The uppermost reach of the Isumi—-gawa Broad but past floor of the Isumi—-gawa is suddenly terminated
at awatershed bordering the Pacific coast and inland area of the Boso-hanto (Boso Peninsula)
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Mineoka-sanchi viewed from the northern Kamogawa-teich Basaltic lavas form protruded domes on
the mountain surface.
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A steep sea cliff and broad erosional surface at its base near the point called “Osenkorogashi”
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Summary of the stratigraphy and geologic history of the Kamogawa district
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- RIS - R R ORIG 0 6 B, I BT FRAD L - B - W ATE - TS
RO ERED 5 FIZXr LD,
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BWEORETLEERD D, TNOOBHEE, BN Lo TR AR TS B L TWnD &
ZALHY, RHACEELLIZZ ER I 0 bivs.
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W) | XMEHIR DO ZE A FIE, DM TR LN TR Y, )T HU7 O kN O FER
KOZEDHRITA00mIDEEOHRTHL GE8K) . ASEHHD MK - Aasiil, 3 TITHEEH (1968)
WA #HEINTND.

BERE (f10x20m) Tik, AMNAAENERTOROARAE - RERAFE? BNAOND. &5
ARG REPGRD, BEE - &L, AAITELJERSRA TN,

Wi E bAMZEICE Y £, REHEMOEA EOBEBEOERITELETE RV, LrL, BA

(1963) 1%, AEFTOMPIE R & HEE Uz A 0 2 5 L OB A P IC RV L Tn . &

£#XE
2® ne
R S AV
Kamogawa fishing port RBRRS O o~
AN
Vm
v V

F\E K E
N Andesite tuff TEE

WNITRE (EICHKES) Furubo Formation
Vv V] Kamogawa Basalts (mainly pillow lava)

TFHEM Metamorphic rocks o5 8 X HENTHRG IR OMEENE aEmEr %5
Geologic sketch of the Kamogawa fishing port
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HoXa M)INAEFREOANA A  Hiiioom
Hornblende schist at Byobu-jima in the Kamogawa fishing port. About 40cm in width

}/ F 32 Schistosity

70
/ W7o Ere) - R
\L Strike and dip of fault
I~
~
T~

BilaRE
Hornblende schist

Quartz schist

\
04\\ . 7?0 50cm

HIRb REABCBEYZAENBEOER BEW30om OREFASEIEOMM THizh Ty 5
Quartz schist at Byobu-jima
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Geologic outline of the Mineoka Group.
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Bedded chert of the Shirataki Formation
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FL2K NTREICALND S CEEHEEORRE  I1ETA T 0. skmituo s
Alternation of shale and siliceous shale. Hatcho Formation
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BF N\TREBIIXAEBZEAICEY, HIBICESICEDRD.
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Alternation of sandstone and shale. Enokibatake Formatiom
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PEEE, NTREIZIRT 2 LR, MeEREkRoHRE LTET .

BiE-BE AEofmL, 660" W6 R—EEICI50" FHE TAHA LN, 2R L CRITIER—7
Thd. ZLTC, BRICAEEM (<1360 2E) CIhRELIRHIENTVD. HUHTHE, &HRZ
LIS AR TH DA, #HAML IR -—TmOE bOMBPEET 2 LB X605, JERE, 300m
PDlkEHEEENS.

V. 5t % = %

V. 1 BEgEesE

AR DR S SR B BRI AR R L S B L, BRI RE & & B ISHTE =R - BIURO R THE RO
A HH TS, EE LT, G EOF LRI ALADAEN B S, Fiz, ZOBERES
WS TC, PIRAE R OBENWE DV INEROENRE LTHEL, ZHUCEALTWA. EIZ, D®EER, b
n=rz<A FbHELNLTND.

AEFORIIRIEZE <, WEIED> (1965), KANEHIRA et al. (1975), = (1975), HEF (1976), ARal
& UcHIiDA (1978), UcHiDA & Aral (1978) 72 &2 dh 5.

7E, BESREAEITEICARMOTE HIZ b A b, MRSk CldZ s odt), & LrEAR

PO, SEREET FEARZ: SIT, B S B I TR B T S
V. 1. 1 BE&IEEWLY
PR UER

ARHUR TR SRE A 2 5 72 D I RO RIE, BRI O REIC OO BRICIh > TIRIHT 5. 2
OEREFEMERE 5. 2030, BNOMLE 2 ITROEE—EAR, KO O EOF R0
WPfFiE 78 SN/ MBS RR TS

FEMERIE, W) ITTBER 20 O B MR O P 7 £ CH B4, #910X0. 5km? OB EREE & 0. AGHE
1%, BATZmY oERERET S, Bk, SRICET 20T, 2-34 MO E LRV
O TS bRV (F14Ka) . AEETIE, ZOERE R TSI/ NEECBIEO —FOLT, JA
SEZESNDZ LiERy. HEEEMOBRICH D WERW T, ML BEINS. H0MERT
1, BRSNS FE L, EIBNRT K Ro oS, £ IR0, smEL N OBLIRE
SREE D L DRITET 2 (H514[%b) . AEE TR S I<SBEINDEIRT, H—0mEROSLIREESk
A SR 5. AP O b OIS — IR ER BB AR, BlRshioTh S D .
FOPER T, EICHE— R RIS AT U, AERROBESES & RAE ORI ER 52> T
WD RTEE, £ <IHR0. 3MUL T T FICImIC K, FHEPICTFHANCHEL T D, BRI, =
DRLEEDIHIRL A BE— VR C, ZORREILD D T <eo T d. ZOERITEARORITHE}T
LiZLiddlEEasns.

miAaEET, BEAEZGDRITHADNA DGR DREDZ A Finbil, & HITHERGE LR L
V. XA M, BRSO IH =y S ARG AE A IS B, DA AETITEIRICET D &
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F14K EESE S O PER
a HROBESES Moicgbs HRAOEBBEARLNS. EEEHOEE 0. 3km
b HIROBESRESE ARG MEA LSS E T~ BHNES 1. 2km
a Massive ultramafic rock with two sets of joints obliquely intersected one another
b Sheared ultramafic rock

Exohb. B, HARIIALRR.

S RT, ERBHOMEICRZ LT “BAN L, —HREBIK FEo it E R CIEE) LS
JNERBIZEAINTWS, 2z, A EROEEIIE GRS - SRR cH . Eiz,
KEAROT SHEICHMT 2 HEE FHOGMBLSRBICIE, ARHEOBIZEENTWARV. LER-T,
KEREEGOBESEEPIRICEN LZ0X, AMEaSBHERE - BIZE ORI TH 5.

B )RR O B A HABAIC AT COMFEBE A, MBI, IRFTHEAEICK2kmIC bz D,
BEOES - ESTIIZAMA L TWA, & XTHIRARMA b A bND Y, 2 TR ORVE
EPREATHD.

FElAEM ORI TE2. 5km, AFFFICA B2 BEEREA 1T, ALILIR — B P 5 M O WiE IS IO E R Tkm
WCHhEVBEHLTWD GE15K), MiDIRVIERCE L LToRTEEA DA D AN G2, BEALVE—
Blka ORSEZ LS . Z oW, HEEHE O ZEBIILAE E CoMEE Y- Tn 5.

LUk ~_72 X912, AHIC Wik, B SRS 13 (555 =5R) o RBEREHLRE (h
R ECoOMBIC BN LTWA. ZOEREREENY, BEEEIORIND LD ICHHE LD
WHTHY, UBKBE TRV, ZoiFEndhdipttE cik LB xons.

ERER

KREFADGAR 2 F16 IR . AEBUTIIR A 2K20v0l% £ TE £, #5714 FROH
R - REAEZVEESTRREG A DA (harzburgite) A5,

LIF, RENREAICOVTERT 525, 5L UTTHEERITI (1978), MHIA - % (1980) 12X
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HISK WIEICE BN TORWEEE B, MAGOBELCOMiE R, A bR, i
Ultramafic rock emplaced during the process of faulting. They are exposed between two
broked white lines

DA Lo, FIJFFNEA(1965) I8 D= ”\(I)\'Ii?ir?éa
T B ARAE OB R DL PR & 55 2
2R, W BIERCEKIZ LV H,L,O0(4),
Fe, 0, M%< o TV DR, [T & D Zeklik
<L, XFe/ XFe+MgixiZiZ0.08-0. 10
Thd.

7235, KANEHIRA et al. (1975) 1%, AHuED
M ERE S HI, awaruite « heazlewoodite -
native copper DIFEZHE L, T HIEET

fatedi 23] MAER

T COMBCALIERIC X W A&7z & Orthopyroxene Clinopyroxene
LT3, BI6R BESRRHD T— FER

Modal composition of ultramafic rock

RBEA B A [HM 76030608)

PEH BRI TR PE 7 #02km « Sl (L HIFERR OBV Y (HIRE S 4).
AEATIR - Wik s 2950, BUbE CIEABATH L. WRIIESCE 353 <, Wb HDkL
TEEBRODISIE LTz, BEOORTEA L EORREANHTET 5. £z, Y=Y 274 MuLeRER
DRIRAFEDBE RN DT A BND.

WIAESE, DA B AF (84, Tvol % H £62. 8vol % AURERCA) - RFMEA (10. 0vol %) - HAHEA
(3. 1vol%) « #EHAH (1.6vol%) - 7 m AAE XL (0.6vol%) THD. “REEMITIERH DIED,
sy yag— RN B D . DA A (~Foy,) 3 1ER0. 5-2mmTHIE - kDR, & X IEY
KBHHND. FEROAGE - FINBICHR o TIERCEE L, MBI E 29 5. A5lEA (Ca, Mgy »

3) EPMAIZ L %554
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FeR,,) ¥ 134k (1-5mm) TH Y W2 BERREOILFH
Chemical composition of ultramafic rocks
e - Rk, —#iE A2 A Me

N 1
LTWnB. 2@ %7 ST H A 2 3 *
) = e . Si0, 37.65 37.42 38.77 39, 04
BT ATEMEL TN D, HEE TiO, 0.13 0.21 0.11 0.05
4 (Cays Mgy, Fe, ), Crics AlLO, 0.83 1.36 0.75 1.23
o Cr,04 0.39 0.46 — 0.38
g RO (120, 2-
L) B - KL (F20. 2-4mm) Fe,O4 5.74 5.99 2.75 4.70
T, RITHEETHD. & XIT, FeO 1.59 1.93 4.09 2.98
N . MnO 0.23 0.28 0.10 0.10
WA A & LR X
WOAREART L. FRA MgO 37.71 37.43 39.96 36.74
iz (£ X0.5-1mm) « R T NiO 0.31 0.34 - 0.26
BV, BHEFMROTIC T 8y v a0 0.0¢ 016 L& 052
Na,O 0.02 0.01 0.12 0.02
2T —DEEDBRD. JTEAA K.O 0.01 tr. 0.03 tr.
o s e T T H,0(+) 14.59 14.20 12.95
X AR—EA R L % 3
g H,0(-) 1.05 0.97 } 11.80 1.54
B ERER & 0, RiBta—REH
Total 100.29 100.76 100. 32 100. 51
Thb.
1, 2 ! SiflskoBESRE. TRRBEEN (1978), P.33, £2.2.
ZF A~ [HM80060502) B, 2OBRBHAIEAEAMAES2, 3
3 [l k. I - 3R (1980), p. 664, % 9 ONo. 2
PEML WE )| TRBEKTVE 5593, 5km. 4 SHERKECAHT BESHR S 6 REOTHMMR. FhE (1965) i

&35
TR HIBERR O MRIEIR Y (HTE 5 5).

AEAT, WIREICIIBLR TR OEZ 21, & ST OBENARZ 5. BULH TR OB EE
T, BADOI 0 ARAERINAPELL B> THRD.

FIT, PABAA G LML) L7 b ACRANLARS. SR T, WEHEIC L 288 E R
BOBEE T, TOPITHRKE. 5SmmMO DA b AL DER-ERPNBRICAOND. 2055, W D9
WER—OWMY AL E R L, ot RERERTH oI ENbND. 77 AAEIVIIBE - £20.2-1.5
MM TERE—METH L. FEOKRENHEDOTIE, £ OENRBOLDIERNSEISh, ZohiE
AN DTND.

V. 1. 2 BRARUBhLA

AERUERK

Pk B OBEA Vg, BESREE IS CHEL, ZAICEALTWA. LiL, %< OBRAFEED
TGRS VIWIEOT R0 ETER S, ARDERZ R HIE 2R0.

PR R OBER VE OB, INEBETH D, TD2en T, WB)ITHERTE 5 OER2351200 X 80m? ¢
TH TR b RE L, B HF R OB OR4kmBE FIZ b ENENABND, Zbid, WTns ks
MH5. ZOED, KRS R OB AT, BESREEICEATIERCHEEPICEE Sz v X
WOHD IR LOEIE LTHET S, ZhbiE, BN 2 BBV T LB ESNS.

BERTPE T BT D PORa T, RO DEEFRN TR K BIE SN D, BRI OBIESEE & 05k
ST, MESEEE L0 R, AR —HPAERRICFEEPICEALTH S, ZOANRKKERS
IEME10-60em TIRITFAT LT 3 AL B, (12ITM —ALOER THRICEEHR LT D, foPikE o 2 &
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T PRk B OBRAIL VS D PER
a HEEREAICEATDPIREDENR (AT osiRd) 4l R o # 30, skm
b EEEKE A OB BB VE DR USSL A EEICHIR TR DA EERE L Y0 5. GEiEILHR 3 15me
=807 470. Tkm
a Diorite dike in ultramafic rock
b Light-colored gabbro as an isolated block in ultramafic rock. The contacts between dike and host
rock are recognized at upper margin of the block

TUE, HEEREE & OBMRIIBIE SRV, ARERE R, FAETICEATLIEEZEZLND.
ke U CHET 2P R OBENV A D 5 B, FERE LIRS ICTR O FRETIR WO EE R b DI, LITO
(IR0, 3-3. 5mMC, 1HFEHALH — PR TE O LM TH 5.
£ oM EA I8

a Jt20° 76, 60° H (0.5m)
Ba o R LPE S71. 5-2kmad b. 4£80° 3, 60° M (0.5m)
c. ® — 7, 70° 4t (3.5m)
d. 4k65° B, 55° F§ (0.4m) e #17¥a
e. dk60° #, 50°  (0.8m)

Fo@mS315mD = AR ORILIL. 6km T, f. Jb45 B, 30" EH(0.5m) THDH. EHARDOER &
BB &, BEHESE L OB Tk L L CEIR aTHR), MENC X S2HIBAREL (@ b), L XICE
TEREEE L VIALTVWD (8 f). Fo, RHERANAAEMEICEAEEZZL TSI EHHD (.

HESREE I L U XIROBH D VIR LB L U CRET 2 BIks L OBE L, £10em-#m
TEUIRAEBRTND (FLITD). HROZ &b H D50, ZATRPOERBETR L THoND. &
AT EENRELL, FEAAMIRNRZEAVIAATHNS. LML, ZOLX) RaEllo—Hicix
AR O EARIC A DN ERVBREIND Z b D, LER-T, LY RROHDWIFRZ2 LOEILO
2 <1E, EIR/INER E L TEBESEATICEA LI H DT, TOROMESESOIRENICE, Fi-
X e BICER - iira %2720, BUERONLEREETDICES7OTHAH. DK HiiEslic
1%, INARSPEIRE LTHIZ SN D X9 2PIREE R OB OEOIED, AA EREROTNERI E
92 MR S RRRA S & e A PIA B S CER ¢ 3E<), 1 ZEAEREAN LR D54, KO hm
—xvA MpERH LD, £, EROBAICHKTLIEZEZLNDITT 1 V¥ A Mb LIELIEAF
T 5. 728, SEEILHEDORIITIE, APIAAZ L < HANG O TG 2 & LB\ E Ol n
BROONDZERHHN, THHRBROFEREZELE LD THAD.

%W&%@ﬁﬁ%&%mmﬂﬁ{
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PO R OBEN T, B HIZREA—IKABORER L EBE—KaOANa b7 5. Wiy o
BRI IIRE L L, SRREMERT DL L bIT, T OEMELNETECA G RE OB T8
BHINBD TRYECTHD. T72bb, REALANAORIIZED, ANAICELOOERE MM
FBAILNEDND, REAICEDOCEAE RS £ TAMET 5. £72, BT PR—Hh L ZICER
B s, MBI —E AR TIEA NG IRCHEIC O O shk—Ek (E&2-3cm) & LTHET S
ZENEL, LEICEX15emIZ &S

Pska—MRaRLOEICE ENIRERIT, WKEA—HHEEATHY, REAPANESICE
OB EH IR R TR 2L 2855, BT T, ANGIIBETH 720 Ft—
HFRETH-720 T 2. =% (1947) OoPrERIc L, ERERNOE T ORI EA A T
SiO, * K,0lZZ LLTiO, * Al,O,ICE%, Mg/Mg+FE" I31Z1F0. 76 TH S, 10T, SRz 0ES
To. REAITEMICEENEZELL, BAA -6 - SESA -0 - A ERHBLND.

7B, hr=x~d MIMKL - EAERE AT, BERESEMOEESOPIC, RIKEAOEEEIY
BAET 5. FITAK - FRANLRY, DEROBEIRBEANAH D5 VITREN BEA{) 25T,
FNS, A FRRA - A7 =R ERBDBND.

PUF, POfa RO PIABEN EIZOWT, KOEELSR#T 5.

PkEAE (HM 76030202)

PEHD  BE)ITHRER O DESFEEN (MSE S 6). AFATORREA (K=0.41%) IZ2WT, K-Ark
WLV my. OERBFLNTHWS (FHH, 1974).

A ANIHRL - BRIR T, RS CHMRADIRAE—KABEZEL, 2L LTESESAZD.
FEbE T, REAITAGIREBE THS. AREITEMKR T, TOWNTHIPEIEAR bR, 8
TTIE, BLICREALBOEANIANDRY, MICEEE - BIKAD, ELEEY e L lampin -
FREA - SESAREBHRLND. RERAITANAICHENERENR S RAR—EER T, & X120
ELEELTWS., ARAIREAR—MECHREROZLRH D, LEICHNZBBRNEAL DAY
5.

PikE (HM 76030801, 2]

FEH BRI IRAE T 1km (HLEES 7).

AAETHRL—ARL T, & IR ImMMEL LD BEANANAZD. EO TREEREAT, K
e L, EAAORENS LIZUITEESh S, GiERIT05i% TH 5.

BTETIE, BEA-AREEELL, BIKE - 270 - RERAGWE G, BRA - AL LE
B L. RIRERITAREAR T, FICHLDBOLERELL, Y—vaT A MUt s ey v
2T =0 Y VAV A bBbND. BERPRETS N0, ARGIRERO BB AR
THRBE—BETH S, LiL, BROBILEBICH VIR Th o2, —Hnks .
FRR—HEIR A P A ORIEAICE Z 2 D TWA. FERIEICE, SEImRHRLND.

ARAEENE (HM 76030610)

FEML  WRJITHRE R L ARGE R (HURE S 8) .
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AE IR — PRI C, WEMERE CH S, ANAICERRARE S ERERAICEDRKRG—H A
DER5YHS, 1-10mmiiifk OME TRk B S.

BT, RRA - ANGEELT . RERATEFE LA - BAEERT, R5m s~
FIL TS, £<I0%, WHREEDTMCRERIELRT Y 5050705, EOMANT, IZIFHEKERY
Ths. AR BO—BO - 2T, REOGHMZEE LY, [k - RAER—TEROREN %
LV ZATHD., BICH AR THDHN, —HT, READY—Ta2FA4 Me- U VA1 ME, A
PIAT DFFIRASCMHEIR A DI A IS L BB SN S, RSNV EE TR 50, £ I3gMNaicy
BHENTND.

iy

V. 2 % HE

|
i

KRB, D (1957) 1L~ T, R PEICEWT, REBHZ RSB, BHEFIC
—HARESE Lo TEDID & SN —EOMWAEIC DWW Tas Sz, UL, BRI OE B
WEfkaE L THD L, EDOFRETERORNEGIZFMHRLDOTHY, FIZFRONESLSND
B3, B L& 2 WIS BV TR S U@ OFROTES L I3 2 RIT 2 b0 TH .

EIR W)IHER AR O FEZREE R

Stratigraphic correlation of the Neogene sediments in the Kamogawa district and surrounding areas

St oA R B bW A oow & W A A
A A i (1949) g - AR - PRIl - i AE(1981) WO (1957)
% 1Y e : P ‘
(£SO 2 E KB B
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Fz, RSN TV L9 2 0Mb, 195772 L), RABH & LERBIFOMOMEMIEDFE L 7E
RTBOHONT, KRITIEmE OE ST L T 5.

L7ZR»>T, T2 TIRREIERE - ZEREER OBM SN2 —EOWRE & LT L, WL ERE
FEELTERT D, T7abb, ZEEIO TRIZFEMBER L OMORES, LRI
B DT> TR b2 BERES TH .

[1l

V. 2. 1 SELtERORERH
B AR T, REEREI TS, BIE - M - RORE - KEE - B K OZEEIC
6oshd (B3R).

V. 2. 1.1 B

& Ik (1957).

wX )ITHE) T

S Lo LI - T, %ﬂig%ﬂ‘iﬂ‘i@, VO E CHREIZOAMT D.

BF ARBEEIHEAXHE)IMTCsNT, EEEECENREAZ b THELD. EfLoM)IEE O
BfRIZ, TOMEINRINEHIZ L > TRTONTWTRIATHS.

A AETEL LR - BEHOKE—FBE - A 05720, BRI HRID S OFL
Dobd D CEIBK). BIIEOWHEZ, FICAEEBREANGRY, KUBEFCBRERZIZEAEEER
V. ZORT, Mk - KR - RO R ONERE L EOE LR D,

FI8E]  FIJE OBLIRATRLED A W) s R Bhp )
Massive fine-grained sandstone in the Fukawa Formation
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W T, AJEEROERTHELTHRI L.

Fk : FRHIR—HIRLAD 5

BE SR - BEHOWEZ LT 2O TERLEREOR LT T2 LAy, 350-400mEl kiddh 5
bOLEZHND.

R AL, EOEH D EIEERRIY L Sl S, KRB NE L L, B Lt o &
FRELEDAMBEE SIS D B3R).

V.2, 1. 2 #iEKg

wme AhEIicms L.

B BT

BF ABEIENEO LLICERD EBEZHNDH, KR L TE)IBERTOR, @HED
FELWVBMRIERHTH D, AL, AOWBEOETHENRD X512, KOWEIZL - TEAICEDND.

S AES - TEE, SRR - JKE - TRERRIR— R A ST - BRIV N EEFEE TS (B
19B0) . T, WICHBORE S1-10ecmORFIKEDHE LS 4, FTHTIHEAEROREEL TV
5. FEIEMIKGOEREF L L, ZOHRIH— s (¥ — XA 8 KO EGA—K [k
BEURENILISEND. EHOBMIE, ICARRIKE SO KVEMTE CORIC L < FHET S.

Bk - IR - JRERAIRI AR & 5 WVIFSR - R SV NN, EICA K - RHERA L ORARI)
L7, FRCEI-SemOJEs Bz G 2 L b H D, ZTOEAE, RIS LE-> T2,
—HEKREET MO THII A A L 72D, DD, TOSAREOMENEHIZIZ R > T, EEOHR
M RO NI HLND.

EAEE, MRi—Hkis v hORETH LR, MRV O EZALHD. BULT D LA 7 AR—H
FERITHA BN D . SN IREWE -, FATEROREEL TVD L IH 0D D.

FI9 A OBRIR - JRE - BRI E  HUEIIET (bd) ~afERLTws. BT
Massive, gray-colored, muddy, very fine-grained sandstone in the Kanigawa For—
mation. Stratadip toward left (northward) with high angle
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GEBALRIKE & 12 SBBRRE RE (ANLD LfTiRE)

("1 White fine tuft or pumice tuff Shale(Mudstone above AA‘)

’ VEnNEME m WAL - AR E (8118
Thin sandstore beds Muddy very fine to fine

sandstone (Kanigawa Formation)

20 ARG - ARORG 0 HRARE

Geologic columns of the Kanigawa and Kinone Formations

BT, ABEROEMTHELTRBLE.

Kg : TRBE MR — RIS & % OB (A GABRIEEIR S 21 S 1) .

BE TRAFLATROO CTERZBEZD G2V, BHHO S HHE T, H0RIRT L9
(2, TS RIET410m+, BL#T470m+, JIIAC420m+, #J11C380m+, 4x|LJIIC320m+Th 5.

a8 IR 2 ARBOIIR - KE - IREBARRD A O—ERIC, Yoldia laudabilis 28 PEL, Filc,
Phaxas izumoensis jobanicus Z 3 5. WOk, EOEWOEIZH Db O FRIFIRIEA B,

M KROBEOCIRARD K518, KROBEITEM LA Bt End. LicioT,
AEIEE DAL OE R HILRE TRLOE K SN2 b D THA 5

IV. 2. 1. 3 AORHE (Knc, Kn, Kns, Knm)

WA M (1948) IXEFHATE A2 S BIHALHTIC BN T, @RABO L@y, Ki
B Lo TEDND BOEBICK LT, KORIBE L4 ST, Tk, /Nb (1949) 1%, KAREE
JBICEAICERY, RERAEICE > TEAICEDIL ML (1948) OARDIRIEE &IZITFEHED HE
Ze, WEIITHHEH K0 Sl B A A e LT, KOWESEAE LA (F3RK).

AU TR, KBS TE IR S20-30mD VW HIfE 20T, MIZOMIF & ITETIT, /Nl (1949) DA
OREFEHEE —HELT, AOTRORE LT 5.

W W) THAROARIRFRE. ARHIKICISW i, WIS, AR O )1 7 &R 22 58 H



21 AROWRE OIS HRez 25, Wi
Bluish gray mudstone in the upper part of the Kinone Formation

B 5.

BF AL, MIBEEACE,, KEBICL > TEAICEDLND. ABE TEICIE, BERO»
AVFEL, AR X 51T, /Ml (1949) (X2 a KIESEE LA, £z, AHUEO X 51, KA
BERB O TAUCBRILABR S L 2 AT, BIC T ORBBIZ KRESEAREAICE S &
L7z, L2 L, ZOESEROWEE, LIEUIEESEAET 2HEORE X0, 3-5miLE Ol kg %
TRTH—EHA FTHY, BEECEO X 5 RbOTIIARY. £, S - WABEEORAm Y, Mk
B —EH A MNIFFRRARBERIZE D2 bOTH Y, REAT TIZAR.

HBHE OAEL, WREAOESEFEL L, R TMICHS - e, PHCDEEEEEA TS, B
&, HENOWERICHIKAIE B ED S, AEOHERLIAEICE, LR LIXAGA—IK A EAHRIEE
AR O BRI AT S E 5. AL, ARHUEO P CIIHERINZE LT T, RS moZ{kixd
F 02 (EE20() .

HERTIE, AEEZRO4SDEMICKS LTHRE L.

Knm : &8 (BENBIEICE 2138 T) . Ago BiicRE (H21X).

Kns: WABEERE (HGMREKEZ X STe). FTF2EEICITIEN, AR PIHICHRE.

Kn: B (HEMBRIEIRE & 1L X ).

Kne : BEE RO, A8 O THBICIEE (GF22) .

LT, INHOEMICEENLZEHAMERLIS, KVFELIERD.

a. BAERUDE
ARG TSR ET DA RO AL, B OEE0. 3-bmD ¥ —E 4 1 hCTh Y, BICEX2-10
CMOEEXITREZ LS L. WAEITRLEEZ R L, HEEESOMAD) b Lok £ 41k
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22l KOMER TEOMEE « VS MBI, €y 7 VO CHEEL TOHR, B~
SHICET . W)
Conglomerate and sandstone at the base of the Kinone Formation. Indented parts
consist of muddy beds. Pebbles occur crowdedly near a pickel at the base of the
thick sandstome bed, and decrease rapidly upward

T5. FEORHMNE DT, BE2EATES L 2> T D (B22X). BEEOBIE, TFv— b - b5
KBS EOHRHED B2 551-20emOMEEE L L, FTMOFHE - ROEBEITRENLRD
BE1-20ecmD ARG B 5. WA DO—HBITIE, FERET, HRLZRMABLROWRLF 22 bR 2 b DRH Y,
FroWEICE - TEESNTEEE LD D.

7B T ORI TIBICH LD HEA R O, BT RVER o L Tl = < FEE L,
20-30MIZ72 5. HFICKRIEMHECIE, BESRICAEMERmEABIE SRS, L Liitigo R o)
BT, ZOFEIELS, REEEHISHOHRIE R DN 212 &/ (F20X).

b. EEARUVES

A OFERE T EAL, MRSV b ORLEE T, BHfE/R BRI CIIeRF R A MOV IR @ 4 2 LSRR
ThHDEN, BULT 2 & EAL 720 BRI EN D HHERH 5.

ZHIZX LT, A ERICALNIEAITFROEREL, MIOREBOREICIIBITEIY, KE
IIHR—HRL L b T, BT D & ARICEIN DR A AT 5 (GE21K) .

c. WEREERRE

AREFENZ A BN DWEEE BEL, KMELOHIIORICB TR REL, SoMICIIwBEs AE
bALNDHHR, NIV EMUEROERTIEML 25, AEE, BEOEI1-100cmD ¥ —Ev & A hMb
EEENEIZERIUESOBESEOMRVIEL THDH. WEITMR—FhOZ L13% <, EERICHEZ b
SH0b LIELIESD D, WHENDHEE SND HFAIE, HolE0H0RZ 0 (FE23X).
ZOHERORE ORI, KK OZFO OB ORI TELIEN L THS. K
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F23K AORFFHOS —E 4 A MYEEOIIE 70— h~—2I2 & D&l b (EmE) 8|
Sole markings of the turbidite sandstone beds in the Kinone Formation. Flute markings
indicate the paleocurrents from right (from east) to left (to west)

HELL EOWEREBBOSEITIE, B CIRAHAEN L TWD DI LT, KOREDOIEIEE
HJEOBE TSI E T AL LT\ 5.

B, KROWBOWEIX, FITAKE - BEAKROEANLRY, —HICiTBAOfIc, kil Z X,
BERLEEZELTHRVEBRERLOLH 5.

d. BRE

ROWE O FEAHEDEEIZ, FHIES10-20emOWE 2 2 ) TEIRANIISEN DD, TaB
EARDIRBEIZIE, AU TEHKESLAIDT « ZREN - BIE R 72 82 E0RICS (7 L2V,
AROMBIZEEZNDEIKEIL, TOKEIDNBAM « K AHBIEI S R ORAEIKE THD. ZhbHD

PR AT ORI 22531, RIS v N —HBRIRPRLEE D KL T T 20 A 6720, ERICHE - RIEA K
VCEERAR OB EZIRZ, ST T~v v AREET 5.

FOHBI BRI H 1L, JE S Bem2 H20emD b O£ TREx H 54, T ORI Z—EX A FThH

Ew%®ﬁm,%Ewgﬁmmwfﬁwwﬂgf,mﬁ%%ﬁ&ﬁk%ﬂ%ﬁ?.ﬁmﬁ®ﬁﬁm
AR — Rz S L N ORIEEC, LI LIEHRL SV S —H BRI B O 5y & HIMCIR O B % 70 375>, S
SPATHERNRET 5. EMHITITT IO FTEICH T TRAZERSC 2 AR /L— FEHRL (convolute
lamination) %&b, EADBEEZZHI L LH5.

F24RKNTIE, AOHIE TILBISMITHRL, BERKE B Kn3 O MUE AR K & HERE % 4 7R 9. Kn3
1, JNEDINZNT TR BIEL, oW ekbE@ia md. Bk, his L b Ok CETHE
BINFEET D, ZOWATERIT, THObDIFE, EHOMBPRE S R2MEMNRH L. TATEHD T
(20X, R — NEERLEE ORI 2 B . 122 L, A TIREATHER O TSI 3ER O = R L — M
BAEET D, JREICIE, B1-10cmOBANRLEICE Eh, B5-10cmOIEE AR L FETD.
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HUR AOWBHRE Kn 3 oMERKE msusrRsH
Geologic columns of the key bed Kn 3 in the Kinone Formation. For legend see Fig. 27
Fio, JNAPLAL)INIT T, FEEEHIZE S 4-12emO MR RLE O 4 55 O 2 W BEET
L. ZOESE, B LEOMHS X 0MkiieD T, —REHREERE LTS L OICH R D, HARKICH D
D EHIE, KN3OEEEIIRE IRT L RROWIaE &2 7273, ZiUdy —e 41 MIFHEH
RIETHD.

BE H20MIRmd L9018, ROBEIIRELMICHE Y K& RBELITR. ZOREE, K
fETT770m, BLET780m, JIIART750m, #)I1C7756m, L)1 TCE95mTH 5. BHMATORMH 48D
Lol Hhzsb.

bR ABRTEOBE - WEEE Y, JHEHICVenericardia sp., Nekewis? sp. ZEET 5. PHREARdHY
WO FIBHETARY 3 2 KHEATE-C AR ORI O FEEH 51X, Chlamys akihoensis, C. vesiculosa, Conus sp.,
Solemya bosoana, Acila vigilia dongata, A. praedivaicata, Portlandia watasel, Periploma besshoens's, Turritella p. ,
Ancistrolepis bicordata 72 & @ HAibA (ORI - 7N, 1949 ; HATAl & KOIKE, 1957), Lepidocyclina nipponica,
L. japonica, L. makiyamai, Miogypsina kotoi, Amphistegina radiata 73 £ OOIRIE /2 HERSBR I & 7~ A FLiRk
LNHESN TS (HANZAWA, 1931 5 KI5 - /N, 1949 ; /N, 1951).

s AR, A B LA OILRE IS S D . KORE & TLAE O FUE OMEE KON RS
TORE~OBALOEFTIZIEEETH Y, WigLH, A2V TEIREDILE L% H o TUILE LKA
JBLAEBIZL > TENENESGITEDND.

2k, ARBITEEET 2B IR OEARERIC s (B3R,



= N & 2 i #AEN

FHBTES [
Lk

/ﬁfrﬁé\

Bk
al o
A o),

|

-4

N %/WXE

g
k-
il

W
Amatsu Formation

500

SRARPRIT
YHTYyva \"-. i
Sandy flysch )
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Mudstone .
T BREE E— 1000™
22 Sandy mudstone

1 IRRYE
Muddy sandstone
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Geologic columns of the Amatsu Formation

V. 2. 1. 4 X#EEAm, Amk, Amc, Ams)

™mE I (1937).

T Ky NERT R E. BL, REHETIEBIEN %<, BRRHE LBl cE v, &
7o, REETELIZE A CEHR R, RKERORXM B, T LARHIALET O /R RS
BB OB DNINICH BN D. 2 bR TIE, WERdRL, REBIZIL~HAT 57517
TR D TRILRITHE D L.

S AHUR O AL R R & REAHT F CHREIFICHARIC T 2130, EEER (B
BN & REINEIT NEMA TN 258D OBIEICI > C, ERLEL, REROFE, NEROE
D35 BUEIZ T COMFIRWICOAT 5.

BF REL, TINOROWENL & S>3 —EOREEY EL T 2B T, TORAHRIIES
ThHD. ARO LS, KORFIIRKEEETHEEEELTHOIC LT, REEIZFEE LTHK
BEETIRAENDRD. 12720, WEOERITITEBHTHY, ROWE EMOIREL, KiEo
Jei LT & A XD DD, REBEFEOIT 20 2DOF—KRA 2 ML, A2 TEKEOHB
Thod. ZITE, BMOA Y TERKEREZ L > TRAEEOREKE L, ZThazAml & L7,

B AE1Z, FROOEEZEETIHET, Zhic, wE (F—EXA N - iLHEELR VA =

BRI « A2 ) TRRAERAE - I UARIRE (< ITA A E A A SRR 2 1 LS R

) BRAREIRE - BOHPRIEIE 72 ESFEZEROBIKE NI S END. ZNDHOREKEITEEE LT
DOEIERRD TR, KBTI OBIKGHIEAHRTE Lz, eaiE, HScloT, ks
HEIZ K o THBITHNRL & 720, BYETEAE DGRBS, & IR A ICE Tk T5 2 &
Nn., —HHIETIE, g EBICHBEbER WE7 ) vy =) BEETS. AEPHIEZHO



H26l R OV (KA & EECE (BEE & BEAE) KRR S
Mudstones (gray parts) including various tuff beds (white and black parts) in the
Amatsu Formation

BURETENEE L CRIET DN DH Y, T OB &/ NEER S G & it L= (B525[X) .

1) E&(Am, Amc, Ams)

VX CIEARTE AR D 3 SOEFRICKS L THREL LT,

Ams: WO ATEE BB (B IEET) . ETAIEETHEIEN, Ag ETofEAmMS3 L Am

1D DfEHE, HURAIITIL, LA HFRRR N AT THRE.

Amc : IYEVES « TEEDA L OWE BIKE 2 1X3T) . ETE2RETIES Eh, s eEiiikic

Ko TE L RN, K EHOHEBAMS6H HAMTBIZANT THE.

Am e (B - BRICE R OVELHEREE 2 1T S 3e) . REO NHE O B TSR .

UTFTIE, ZNALOEMICEENIFEAFIONTEYFELIBRRD.

a. &

KEBOIEL, ZOREDBIR—hRi L M bR 2 FKAOIRE TH D . HlE2 BB TSk T
HOENR DRV, BT 2 LAENTH X125, FHObOIEEZOENT TN, A
J ARITEN DM D L. FOHREBREEL, SRR DR LB 6N, £ ITmPE
PEJesE (hemipelagic mudstone) TH 528, —EBICIZZ —E & A MEEHBNEGEND. ¥ —E 41 s
1, AP OEEPEMERE T AR K IR T, & X TR MR B AN ET S

b. WEIESE - EERAERUDE

KREDUEEE, WL O0OEHE VNEEKETE, AmS6-Ame1EYE, Am78 (Ok tuff) fEiEl: &)
THARAL L, WEIES - WEE RO E T3 hhi— RS £ TET 5 (25) .

Am56-Am61EHEIE, JIIABA LN THEM L L, BEIREIZR > TWD. FFIF)ILIR T
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X, Z O EBITRIC 22 Y, ARG CIE, FR—HRI L MEIZ2 . —J5, ANRIITERREL
T, ZOEREITEEDHD 2R NOOWEIRE O LIRS, FALOAMTSEEDRYE RS &
e D, KRIICIE, ZORBAESZIRT 28RO THAEE AT O Y &[RRI P21 > TR L
L, WHNCEROFELZZ EBHEETE 5.

Am78 (Ok tuff) JEHEIE, NI LY 5 TIZAMTSALT KL T, WA —IREWEND R B8,
B LTS T, HRLI OV NE—EIRERE F Cbb+ 5. bR S Bk o FES R0 C
¥, ZORBUEOIREITE HITHIKLZAR Y, PRIV MNEETLET50T, ZORPOHERAIT, HEY
ROIMAELS, FIME 0 D) gL EGH TlxE oo L B2 HiLD.

AMTSJEHEIZIE, /BRI BTSN NT TH 9 1 AFTHKHE T 28003 5 (F25K) . Z0)E
YEIAMI2O T, BEI2IE, AR B TAMESDE Fizdh v, FITE I O & H sk o 3% )1 i T
13, RUEPLOFEET DRSS E TR 2. BT, 2 ORI O IR I BS O FE =D
ROHID. N (1949) 1%, T OBEEE TMELE 8 & 450, Tuote s iIrEsTthsr e Lic. L
L, ZORBUEE, DO TR L, PRk L MEICR Y, MBI AICE SR> T
W5, ZDX ST, THEEEILE O RS TS AREL THD 2 5.

7R A/ INB I D JEYEIC W TR Tl R B 2 L 12T 5.

c. BE

WAL, BEOREI1-20emD#E NS D23, #)IAHLICE W TREE TS b iEn, el
Dy B RHE NS 23T C, REEE EEOAMS3-AmI g LI HRV A TES B g (Ams) & L CHRETS.
WPFRL, #—EXA b THD. AmSI-AMILBUED AL, HEOE S Im O EE S %2 1 &
L, EEfFHEolRADEBT 23S, HEOREIS-20ecmiioWEan b5, ZOAME3-AmIl
JBHEOW L HJE (Ams) DA MIANT/NE <, &Il L0 SRR A O/NEHICIR S0, HA T,
ZDOL kML F ORBEILTFITB O TTHIXRHEM L TLE Y (WERKBR) . 20X ) 25 m o)
IEEER T oW HbWETRE LE (Ky) OofE I<ETHhDZEnn, AmS3-AmILEHED
W H AT S (Ams) IXTEEEICEIT 2O EIESE g (Ky) HERIOEBRMFETHD &
Z5.

d. ELiEHE

AEOTLHFEE T E L L TEHIRAE (pebbly mudstone) TH Y, HEVHEOKE 22D TR
W SRIEBR DS SN IETTIZ T T, AmBED TR/ NEEEIETIE O FEIC, GEGEERVW LA T v
TEELTHALND LOBKMELS (BEX5-10m), 5 ~OEFEDO LN HDOTHD.

e Ha

RIFORE IR L, SREEREOBIKEDOFETH D (H26K) . ADOIRBRIZN LY FAOHE =
RO ORRAETY, A E—K QAR S R OB AR a5 T L3208, REEIZRD EHHTA
2 U TEIREPHEL L, ZhUctEo CEIKE ORI EE IS/ 5. Hx ORREE, Wb
£, BEALDLORFERESGEBEN L CHENALEE B CX 5. $/o, EENRERI LD,
FRATHE S 2 BEICE O AT JVEEE & 722 D (527-291X)) .

A2 Y TERIREE, e LTEABDLZRE—LIEA ) T XIIKIUT T A6, TRE—R
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o .
v’

RELVWUREWE(~INFPra )
Mudstone and muddy sandstone (hemipelagite)

RBE(Z—EZA L)
Mudstone (turbidite)

BE(x—&AN)
Sandstone (turbidite)

G EMBRRK S v LERRKE

White fine tuff and pumice-tuff

IV v ARKE (G)

Gomashio tuff(white glass and felsic minerals
with randomly scattering mafic minerals)

A2 TRERIKE (YA I2RIKE, H)
Scoria-pumice tuff (*Haigoma”tuff : random
mixture of pumice and scoria grains)

22 7RIk S
Basalt and andesite scoria-tuff

L2 2oy

Pumice grains

A2 7R
Scoria grains

LA
Gravels of the older rocks

BR&A
Shell fragments

RALARR
Carbonized wood fragments

T BIEW
Siltstone clasts

AT D LB
Legend

%I JE (grain size)

pb. pebble

gr. granule

vc. very coarse sand
c.  coarse sand

m.  medium sand

f. fine sand

vi.  very fine sand
ci.  coarse silt

mi.  medium silt

fi.  fine silt
sdy. sandy
mdy. muddy

&8 (color)

w.  white

lg. light gray
g gray

dg. dark gray

pk. pink
br.  brown
bl. black

MRSk F

( component grain )
qu. quartz

bio.  biotite
horb. hornblende
pu. pumice
puc.  pumiceous
sco.  scoria

SCOC. Scoriaceous

tfa.  tuffaceous

HERARE (sedimentary structure)

alt. alternation
lami.  famination
cr. cross
para. parailel
conv. convolute
mass. massive
grad. grading

# 1 (others)

sS. sandstone
Si. siltstone
tf. tutf
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Geologic columns of the key bed Am 20 in the Amatsu Formation
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H8N KBEE Am 40 o WERIREK  AslSrRCRC

Geologic columns of the key bed Am 40 in the Amatsu Formation. For legend see Fig. 27

HEE DA b TV D, KL, KEBSN I MRIEDKINT 7 AN 325 b DG, KILEEEIRK
DHEETHLZDLDONRHLND.

BARKANL, £& L TELEOTA A MEAXULKILT T An b, ZIUChATE - REA
9. RLEEIX, TV MRIEED & DM b KIIEERE OM S £ THix b2, TV MRIED b 023 A EMRL
BEIRATHD. YV MEOSOTIE, KBOBKILUT T An6ke5, 20X 9 R 1E, A
DHLODOMIZ, JRAR - JKE - PhE - RBEO L O SEEMICEICET. ERoR =) TEIE O
IHIL MNRIEDO S O, BE - BEKA - BB - LU H 6 - REL CRFAROAE THh D, AEM

RIEEIC S & DRI SERPHEHEEZDOLONFET S.
Fio, BAFPGE & AT TEIEDRA LICE AV TRARKE B WANALLND. ZiL

13, WEFEOPRAMEZRL, @A IEIRE KED T UAROFER) LI TWDA, H



RN BT REIR KA BAFE RENFE

H20R  Kyakg Am 78 (Ok cuff) OMEHIRE Al s e
Geologic columns of the key bed Am 78 (Ok tuff) in the Amatsu Formation. For legend see
Fig. 27

P2 b OTIHIWIBTHLWA L A2V TRREL > THDEONRDNEDT/HRI AIEERE (NI ALY
T DIREDER) L HEENS.

—F, A~ UARRKE EMHEN D b DOIXEE U THRIED KLY T A R QMG & A Gl OIRE
L7=b DT, KA & e il A 58RI A 2 LIRS Th D, FITEA - KIIT T A - &)
FBENDRY, fdk - A0 - REREG « MEG - B A B ATV D,

BEKE OFE L FERIC, TOERLELSZHTHSH. BESE, —BRIS5mm-1mO b OR8%<, Kb
WOEIE L, BAETORA, A2 ) 7T XIXKIUH T AR T-OF—HHR—CH 5 (H28K, #29X).

JEE40-50cmLl LD b DI, FOKEHNR X — XA b T, b iadhlib@izRmL, ¥—vx

MCHE MR E 2 b o b Db H 5. RS, L MREOBEIKE T, PATER-CHERINE %
AT H DAL

EERE OHITIE, WESKRIEDO R D 28I20 0TIz by, SEMFRLD 72 2 2 & & 2\ M2 LB
EOBIZAPNTHDELONRGH L. ZOFOH 5 H 0L, HEFGEE TRE ORIKCIEICS &3 <Y
OUWNRRPE CTFER, 2BIcahiiztEx 6D, Fo, bl b LRECHWMAR DR 5 K LKA
2358 CEELZEEZ 0N 0L HD.

JEE40emLL F OB O HFIZIE, WIKOIFFICRNb 0BRSS, To& 21, HILEHA R LTV T
b, WENSELWVE SO T, 1EEAE—EDREORFNSRD. £, BEHA CKFEOMEH
ZRTHEREMEE L b 270, 20 & 5 ZREECEE, B DR T LIz KILERAS, K & PR L ER DRI
WCHEREL7- b DL EXBNS. H29RITR L7ZAMT8 (Ok tuff) 1%, THEEOKy21 (Hk tuff) & &%
2, B S IO NTEIERET, SRR L O HIZb AN s TVD (Z8L - R, 1958).
AMTSITE D HRIRYERLE D T~ O ARG 2 B ATV D, EORICE BIRKR RS, LrbZo L
BRI AR 2 2 < EA TV D, BEERIE, FERIE CHBLC A2 D O C— AR t/E & 2 LT
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LE0CHhxD. I BEHTIIRARNE AL OJEAEOHIZAY AR, JefiHIC b BITHRL 2 AR DS T
LTW5. ZOBLROFERIE, HOLOIFERERBEARINERE L T EE2RLTNA. LEN
W U CThiud, @FIRERRAZEEIEET 2IETROT, REWRFPBEN LR Lz, £
FUEARBARA LIES WA LICIRlE L TV E B bRD. £5y, K& pTI1E S RRERER -
WREL, TOMPEENLTHELZLOTHAD. AMISBAILFICH T W B LT TIckHi< Z &2 Abt
B2 DHIROIE, TOROERIRAENE, WHEHIZEYD 2 WIEE LKA, KPR EEDNZ iR L THERE L 72
AIREMEDSTRV .

2) INERIEERE (Amk)

INBELIRETE (i) 1%, RKEEPEICHAE L, At & Ao g 5 EEtiic AT TR
SHEEL TS, HRHITIKENEIT/NEFHETH Y, oIk T, bt~ R OWREIC X -
TTE LY K L CHbNS.

AR, BESE TEERSE SUTREWE N B0, FEICTR—HRI I L MEZ TS, ZOE
I, FEHICEL OBEIRHMITE Eh, ZOBIT2004LL FIck S EfiESh 5.

RESE, FHEN B D VISR DHIZ BN T, FRCE O ERMAIAHRAL L, 2 HinD “BEAZ
AR AT CORERMER T, BEIREHRE Ol Lo Q0D EBEDRLND L ZAT
X, MRS, ZOREICAESHETER L TNDEZALH 5. BIREHRI A, ULIXLIEER
JEELZ 72 A, FomiE, £mALso” B, R0 bEi T, Th LV HEE SN S HmTiEEE - T
&% (300 .

TEOEIEAIL, ARHIEN TIIRE RE(LZ RS20, BN B~ IR MRS 72 o T
5. LER-T, ZORMIOREROHERAL, HEEMOILMRELS, HlEE -7t BEx6h
5.

INEEERCE B OB, I, MRS X > TEA E TIPS, 2T, Am29 & Amdo
O ET 5. BRI, FBRITRLIZX S, AR LR T145m, JIAT100m, 4)IT110m, #F
ENC70m, RAJITISMB Y, HMTHTHS RoTWD.

MR CIE, AHEEROEH T L CRALE.

Amk : BEIKCE - e - VETRSE - TREE R OBERE RS . RKEEBTEDAM29 & Am40 DRIz %

.

BE RKEBEEOBIEEITHBRIIR L2k 21T, I TR B/ELS, T ORME EHITIE
W< d. HHoOREL, AR L T700m, JII4FT880m, 4 LJIITTI26m, FHI)IITL, 025m, 4
ATIOOMEL T TH 5.

R KB P oIes I JRBEIC H{bST Conchocele bisecta 23%EEd 5. /N« 76)1] (1955) 134
&, Niso amatuensis, Buccinum sp., Dentalium yokoyamai, Dentalium sp., Solemya tokumagai, Palliolum (Delec-
topecten) peckhami, Calyptogena koike, Lucina acutilineata, Lucina spectabilis, Lucina kamenooensis 732 ETHfJeHT
T LRDEAZEE LTS, E7z, LIS 2 8o, K B0 THRES Lok -
BE LY, ZEOEET T BIban®ml ST 2 Ui, 1949).

¥ AR LHEEN T, ARBICRS> TEUH TR Y TERIKENBEDILS. LIER-T, KEE
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Hek LEBHEHEWTRLER
List of Silicoflagellates in the Awa Group

T B 4 ER # PS 18 ¥ K @ TRE| X B B
w A T [FunboF .. Nabuto F. : Nabuto F. EmiF. '  AmatsuF.
Mesocena apiculata — — X — X — X XX - J— -
Naviculopsiy biapiculata R
N. navicula — - — —— _ -  —_
N. lata XX [ U - I
N. cf. lata — — _— — — — J— —— _
N. quadratum -
Corbisema triacantha — - — — — X - — — X — X
Mesocena circulus - J—
M. diodon —_ ——
M. quadrangula - _ - — - J— i
Dictyocha fbula - - —— — X XX XX
Distephanus crux - X XX XX X XX XX X XX XX XX —-— ~ -
var. schaunslandii —— — e
D. speculum - X R — - — — - — —— X X XX
var. pentagonus —— — — —— - — J— — _— _
var. cannopiloides - — — - —_ == - _ — — —_
Cannopilus hemisphaericus _— S — -
Macrora stella —— [ -
BO% B NS 180) | A | A, As B c
—— K — ke X : ¥5E XX &

rare not common common abundant



30X R/ NEEIRE T ET OREE  (stA A2 L)
Cross-bedded layer in the Kominato Tuff Member in the Amatsu Formation

EHHEEOEREIXIZIMBEEL VW2 D, Fio, KERE & AREOTRE OMWERCRICE ORHITIZE AL
RUTHY, MEOERKEHE W ONERTE 5. b2, REEE EROAMISH) A it )E it
ERT < DIsIBIzRt b &3 (B541K), L7 ->C, REBIXIsIEE Y B &< miEicstit shn
5.

K FEoleat (AmISHin) OFKEMSETICEEHEROLANET D (FE4R). £olkh
REE DN A D, REEE T OHERE LR, gt om0 o g ihfrticbic s L HEE S
B QRK - g, 1980). F7z, HalOEREEICH T B b BESUB M FAIRFZEIC LAuE, KiEE R L5
(R RERTE AN TFET 2 L B A BTV D (B, 1976). L7ehd>C, REEOKEBITHI
RECE L, TES IR A Y, & BRSBTS LA SN S.

&

V. 2. 1. 5 1%%%%(K% Kym)

e Wk (1901).

B R NERE R LA

2 AU O A ERE IO A SRE) BRI 0T 5. Eio, AHEoRAEH o=
I B3 B BRI 0 C, B AR O AN B IR < A3 Ai T 5.

BF AEL, FHoOXKBEEZEAIE). AR EZE T T, KiE L HEREORINAR TS
5. TEEBOIEEIZ, AHgSA) LA O CIIMB L ERB TH 523, 1HE LR Ok T i
WaETHS. HEREE REBNET B, BEIERIc > TED R s, FCZoZ &k, 1§
VB OO FLIC IS AT HsRD H DR ET A IS L LR O CREE Ch 5. ZIULTEIS, SRR A8 ELEIC 4
HIVD TALE DR & SRR ATE OMTT~O 2 NG - HIC X 5. RS ORI OV T,
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= Ky33An|*
Ky32 ky31—
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¥30 20
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Kiyosumi Formation

400

500+

600

RE 7Yy aziaiRE 800
Muddy flysch or mudstone

) B A
Amatsu Formation
e

10001

SR R BRI

Geologic columns of the Kiyosumi Formation
AR M AR B O KR I 1 & BRI R & DRIC, TRV E B 8 D FEEIC R R 0mAT #2122 5 AR
REMEFRD N5, RKRREHTIE, KRR BOAMTS (Ok tuff) 2 EHEGHEIE O S S
[BRES>TWD., LinLZ 2R /RIRBEMIZIE, % T2 X 51, KREDOWSE (¥—v XA
N OHEFEBRAGIZHEY, £ OB OmEE & LT, DEMREO LEIBE T BRSO TH
v, BREREEMNS LI RAEEBHZEZRTLOTIIRNENZD.

B OARER, REOS, WE (X—v¥A ) OEETIWBELWETREER WEZ Y via)
PO %. AHEHAEBICRW T, AEOLEMIZ, o 2Whbwales LB MENT, s
DIFEHE ST RIOTE LR U I BEOBET 2 BB S NES RET S, £, AFEOW
<ODEETIE, EI50mUl FOlRB b ATeE AEEE 7 Y v =) RV LIBEREET 5. AF
OPETITIE, RHEE L FRRIC, A=) TEICS « A3 ) TEEAEIKE « 3~ A ECE < BOEEICS «



320 TEEEIS LS w) kb
Sandstone-dominated alternation in the Kiyosumi Formation

HOMRIEERE 2 Y, SREROBIKEDIISEN TS, IO ORICAHE, REEOHA & Rk,
g L LT THZICTH D (3531 - 32X) .
MR CIE, AEERD 2 >OBEMIZKS L TR L.
Kym : BB ETRE FJE L OVEE BIRE A 18 T) . WL EREAEIC ET RIS Eh, KE
DKy8, Kyl2, Ky21, Ky26D @ CHEg L <l Lo, f5l2, Kyl2BHETRHIEL
HEEE.
Ky : BB ORETES A g L OVEHI S (BIKE 2138 ). AiE IIABORBIEIL, %E AR
HIRO A FEJEHR FE .
T, TokuHAsHI (1979) 1%, THEBICET 27 LW REZHE Li-. LLF T, £ ORNRICHER
Lo, HEIEORMEG & AR OERE ORBEIC OV TI DL ERS.

a. AEBEAEORE

TEEREICA LN DEERE, Hizllanrd e DFEFTLYMNER - DELIZOPHESRTHS.
Z LT, EEEEZRD 6 ORE— FLOKHEE DK LATEICALE T 5AMIS, THEE DI b ETE
A HE K OVES (Kym) ORI 28EE TH HKy8 « Kyl2 - Ky21 - Ky26, KO B0 O
EMICAE ST HANl—T, 5502 =vy F (F LY AmI8-Ky8, Ky8-Kyl2, Kyl2-Ky2l,
ky21-Ky26 X 'Ky26-Anl D& 2= ) IZRYY, 2=y MEOAMESMi % B TEDLIZD
NEIIBHTHS.

ZORNG, HEBIIEFRNICHBELER (CHtHb) MOMERIh TWwWbhE x5, £, Fiio=
= b (Am98-Ky8, Ky8-Kyl2, Kyl2-Ky21) Ti¥, W¥bLEBICHEIN CEEN S Cafla)
Do3Ai L, ZONMERIIR TMO2=y FOBFAITEKRTH L. LoL, FHEEHOEIEE T,
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E5R EEBOEHKSY

The division of lithofacies in the Kiyosumi Formation

e% | # i | % %
2B p %} Bamo IO NMEEE. ANORSFRFEARIVRKCEY. BAOIRSARL
WaELEEDHNS5 X K&
b0 | BEOREAZAEZL. BECWEANSELEESE
b | W B HE B | bl | EBHOREAHY. HBOES 2ml LoWENER
b2 | BEOBEADY. BEOES0.5m-2 mORENEK
REPIIEHHY. HEDOKES0.5mFoORENESE

b3
© | /e nER | BEIEHOKS ) XIKEC5 XV hEE
d‘ ’ B E E‘ WELRBEOEFBIZE L L XV /hE
o | ® # | Bvis RO TURBEORESRS Y
d0, e 0| Fieyn VEDHENILED
dl, el FEWRYVEESLED
d2, 2| TREKEINVMEPLAD
d3, €3 FIHEVNVIMEPLAD
d4, e4| FiTHRVLVIEPLRD

REEDREIC X5
d, e D5

WHHHEBIZIZLAEHRL T, JEBDLAERE C5Hd) 20 LIZRE CEfHe) ICE8b-oTnd. FiC
IEEE T OKY12-212 =y ME, FRBEBOLRL L TLERETHREOABICELTS.

WIT, 2=y MEDOREREZEZEMMIRT. K=y FORBELEE, THO2=y MIEHH
BROBANH Y, HTFMOa=y k (AMIS—Ky82=y k) BV TIRAKDBEZ(LZTRT. K
Zoz=y hoO, FEALHIIETHEIE A LIED THE TH L. Thabb, EEEAHEE Tlom
Aith, [FIF3CHEMOIESE D, Skmi 5 O W) A EHE BN T300mai# OB S A I ZE L LT
5.

—%iz, HEEEEE ORI, T CAtHe) »RBHEE (BHd) — /v~ /VEE (EHife) —
G CatHa ~WHBHLEE (EfHb) DOIEICEKT 223 H 5. FFEEORE, /<A
JEOFRENEAT TH D70, fi2&F L% 2 ENEEHTEL, oM THEREEE AL LD Z L
BN, ZOmIE, /NAYVEBOLSEELTND HIORERE L3RR -7, EBEORATRS
BO—o>DORHE N2 D.

LLEDZ &nnd, HBBOERIKME L TROL BT 5. 5B, ZITWB oAl
Hig WE7U vya) OLy RBERE S0, ARMkom, JeEpo sk, Jbko K i
Ik, FRBEO BB b G T 5. I, KRS EHUFES Che < IR A L, I
HOHCRIE L CHEIRT 5. AHUEAL S0 & O sk oV @1, BEICIRA (1939) 2k > Th#E S
NTnsEo1c, PEHORBHAENEE Z0 ETOWES B ILEARICXB S 5. TEBEORK
JEIEEE, AU AT O FERER IR WICH H. UL, EEEOR Fio=> ~ (Am9s-Kys
=y k) B, PEPRECHIMRELS 25 TH D, T, ARHUKILEIICIE, HERE TR
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33 HEE== v MEOEESAR

Unit-by-unit areal distribution of lithofacies in the Kiyosumi Formation. For symbols see Table 5
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EUN BEEEBo-v MEORBE - AR 1 ampE 2 PELEE 3 RBLEELCLES

Unit-by-unit areal variation of thickness and main lithofacies in the Kiyosumi Formation
1 Pebbly sandstone 2 Sandstone-dominated alternation 3 Mudstone-dominated alternation
or mudstone
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535 Vi O R (RIRFR ) 2 50tk - 1o BRSO IR R | B 507
Pebbly sandstone facies with many large mudstone clasts in the Kiyosumi Formation

ROGHEEWE N D.

b. EMELEEDNSRERM

BBEOW DHOFHETIE, FFEOHIENT, IEDIEEHE LT, Lo THATRERED
L5 AR ERE A b 72T, PRI LR S & L & L, 2RI S EIERERT
WPEBNEEL, UIEUIEEmMEL T OJEsAEE 0 5 GE A OFRENEDOOND. £ LTIOE
HERDEE OFEIRITIE, K720/ 0 ORROBEMERBD b L. T72bb, MREEHTY & BT
%5 &9 B EEREE RO b, AL, KB & BRI L & oo ik A Hul
2, IHBBTRKOGHRHE - SRE AR b b (5535K) . Ao &R T8 X5 BB O
BFHoOz2=y F(AmIS-Ky8r=v k) I[ZBL, L7E=N-> TEZOEREOSIBEAEHIZIZ, TFTHORK
HEEZHIV AL TER SN TV, ZORKZERITN0MT, Kk EHOAmMT8 (Ok tuff) E N
DEHEZETEL T D (FE36M).

TokUHASHI (1979) X, GHEEREBIIWBHABO XLV LR COHBY T b bT v o RV HEH T
HY, EEORRBAHMIFIL, HEE L0 FTIREBICER - ST 570ico bz, #—E4 1
N E DG T ¥ KL (feeder channel) TH 2 LA L. T72bh, EREARERMFIIME HER
WL DARAH R TR B2, BEBOREWY — 51 MYAE OO - T,
JE T CIERL S 7= R 72 BLET i 7 B 720,

c. BREDERNEEBRRE

THEE O FRE I TE LY — B4 A N Th D RS A0emLl LOREEN G2, BN Dl
LOMATRICEET D, T DA EGIEICEN TS Z 1k, il - 8K (1968) LK, EROBRIC
Lo TE<mbpnTnd. EBEOWE L Z OB TR, To& 21E, 18F (19760 2k L, 1K



H36 AMBILEBICH o h BEBEEEES RRERMT & TR RERT 2 SRBE  (Fy o rium)
Trough-like erosional topography at the base of the Kiyosumi Formation and pebbly sandstone
(channel deposits) filling it, observed in the northeastern part of the Kamogawa district

B P O EERCE#EK Y21 (Hk tuff) JEHEDWEIE DRE, R CHE DR S A 1ma B s
JEIE, CEEORMEED DR E TI0kmIiZ bz > GEMT 5 Z ERFETH H. BN, £
NEN P IEBE & AN L 057220, oA WITHRELOBIRIC® 5 (B537) .

% (1976 b) (2L 2L, ZHLORWEITEE PRI CHFICRHRICBAWEERAOMAEZ RS, L
BT, NREFEOWE D IV R LB OWE AHERT L7 Z L1272 5 (BE38IXIA) . AR
ZO LD DAL, HREEEOHROLET DR S W O OBRRE SIS HEIT D Z LN TE
%. Z ZTlEBouma sequence (Bouma, 1962) L OXFIEHBEELT. T SIEICA-EDF 5% VT
FHOTZ LT 5 (HE3BKB). BEOFMITROEY TH 2.

A 1S HURIIIRADAS . LRI PRIORYE D2 H 72 0, IHIE/ NS - 22 TR - B 7e EANRAE
T 5. LEICMRMEE (dish structure) MBI 5. FEEIIHD THIETH L. Ko
scour—-and-fill structuredft, FEx OFE - WEIE « ENSFEETS.

A 2R PRIBLIRESE. HRID DRIORE G0 5. FHCHNL D £ ) AR ITBE L7V, & &
EEMREENBREIND. A LTI LIIMBAICBITT 5.

A3ER  MRRIBLIRED S, ISR E D D0 B, R/NOTREARE - BB R - IR BIET 5. RAEH

-51-



D1

D2

D3

D4

D5

I

%37 HiEERE Ky 21 (Hk tuff) BEOREBOFMEE DI-D5 i, thEhRBEOLENE-RDEFERT.
B ER (1976a) B PFiIX cm

Panel-diagrammatic form of individual thick sandstone beds near the key bed Ky 21 (Hk tuff)
in the Kiyosumi Formation. Each value is thickness in centimeter
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fsilt FRE G B EBE

————— ——Central thick part—s—Marginal thin part—

sand

R R R J& 0 KRB ER
Central thick part—————————=— Marginal thin part

F v R IVE
Channel part

+

38 HEEY— Y FMROAEEORRE L PIERHEREE K U AN
A HAShIWEEORE B - C ARBHEEBERUER zsossic- v Tasxsi
The geometric form and distribution pattern of internal sedimentary structure and texture in
the turbidite sandstone bed
A Reconstructed form of a turbidite sandstone bed below the key bed Ky 21 (Hk tuff)
B.C Internal sedimentary structure and texture, and their distribution pattern



B, AN ENHBN LIS HBENTWD Z ENED. BARIE L TRAITHZ b H 5.
A2 LERBINCBATT 5.

B-CHli : MufRIBERI S . BRI DARAPRLO S 2 D72 5. RE R 6 72 2 BERLN 565 LT 4 OHERGHE
ENBZIND. ERBEMME L LT, PATHER - POIRZERE (climbing-ripple lamination in-
phase and in drift), #2ZHEER (current-ripple-cross lamination), = 7R/ — h3E#H (convolute
lamination) 72 £33 %. Bouma sequence® £ 512, TEFATIEEES (b-division) & R ASHERLES
(c—division) IZX5 5 Z LITEEARZ EREVOTIZ TR L TWD. RER OZEHED
fin, Fix OFE CTHRAROEIMRE LD Z L bHD. A3H L OBITITHIBNHARGS b b
DX SGEbH 5.

D 0 : REMHRIIERD . REARID S D70 B, MBI BB T 0> & 72 D050 2 TEFR A 0 B 52
S5, MERATERRREL TWD Z EnZW. Bk T, EoJeEE L R U< ibE
JEEVZEHLTWD, B-CH& TRl TH 5.

Bt & : ¥ —E4 A MRS PRIV M DRI L b ARV B O EICREEL, FRIEL
HET D L EIUINRABALBIG AR, KD CRIFCTH Y, FloR a3 ) TRRBATRLZR
EOTMMEIZ L AL EE R, ETHEITHENHK TS 5.

Eh &6 : @ vetkiess. MR O HRIS L b & ITHIRIS L 672 5. WIKIE—RICARR T, 22l
TRIREATRL e EDORWMBAET D 2 ENRBV. L EITERMESND. BADF AT -
JEEDFIREZ TS Te. Etild 5 WV IEDE & 05T RIS HEMPIR CH 5

—RIC IR D AEORERDLT, ERBEERS &, TROHOIFE LY LRERT, HIoboiFsk

DT CE Y RERFIGEZLEDD. ZLTWERD S L, FRIEREEIEE ORI AHIRTE 5 70

DOIZK LT, JEDEREILITE A CHEBRIED D OB STV D (BE38KB) . & 5IZTOKUHASHI

(1979 1%, FREFEHOWEFEO XV EikOHEREY & LTF v L E (channel part) &%), 2o

F ¥ U RNVHEBEORHEN D S IS AL (EFEE) IZA0HZE R E L7z (F338C) .

AOHR : MRIEERD S . MBI LRI 2 LB & LT, dIE R - /NS B RR Te\ LIBE L CE
Hd 5. BEOTRERIIEEICE TS scour OHFHER, Lo RV LEST v MREE
A EIRESERL, R - L XREERL R T D, TIUD EEERDE Z I E TR FIRHE A
(A NLIELIEtEbNnS. RBEBEE, AOLNTORWABRZWLERRObD L
%<, R&EwboEzml LicET 2. ETEIIAHARZREE T, BEEOIXESAE bR
AN

d. BOXES EHERM
A OTEEE DR A I E T D S WU BEO B RS & O Z H39XIT R, Az A3

DINLOBNTE, TRTEURDOE o=y MIET 5. WS EORREReml L2725 2

LIIMiTH D, KiEBTII1I-2emEL FTOMEER WL/ NETH D, WRICEEDOME A D L, Fr— b (B

BFv— FbET) BITFEHE ED, SVTHEN 450 1HEE D, ZOMIS, Hkcs (A%

KA - ABREEE « RIS « AV T 2V A« fEERER EREEND. oMU, HiEEeks

WL TIZERETHD (TokuHAsHl, 1979).



EIR AWROFRBOEPCE LN HHESBRORAEW L BERE
A BABE M) 1 -SECETLRARE 2 —BECKY 5 I0KBOTIRE
B BN (mE4-snn OBMR 1 Fr— b 2 BE 3 HE 4 AEE GIESEERE 5 TEESKR
B 6 BINE T HRAUT AR 8 REREFRTFv— Moy LEEEIRE 9 FIEE 10 gRFE kb, 4
DPOEFIIRES 5T
Maximum diameter (A) and constitution (B) of basement rock gravels in the sandstone beds of
the Kiyosumi Formation in the Kamogawa district

A Miximum diameter (unit: mm) | Diameter of the largest gravel at one outcrop 2 Diam-
eter of the larger ten gravels at one outcrop

B Constitution (for gravels between 4 to 8 mm in length)

1 Chert 2 Sandstone 3 Shale 4 Rhyolite (Acidic welded tuff) 5 Granitic rock 6 Andesite
7 Hornfels 8 Quartz rock (Meta-chert and vein quartz) 9 Meta-quartzite 10 Crystalline
schist Value in inner circle indicates the total number of the gravels examined at each outcrop

e. BEDEHRR & HERERE

4% (1976b) 1, IEBETHORKEEREKY2] (Hk tuff) OBUEOREEDR, BB biEm sy
fizm L, THHOWEENIETNOMIGE SN 2D THOL NI L. Z D% TokurasHl (1979)
1%, FExOEFRBOT —F ROBEOMHE O, HEEOWAEOKRESN, b hize B2 5
NBEZEEZWLNILE. ZLT, BEZY viad by RRERRAED S 22 BIHEEIT, oIS
R THDZ L, 055, EEECOEFE ok FALOAMIS-Ky8= = b L, HRIEEHIK AR
IEOHEFE TH S O L L.

f. BRE

BB, KB &R CHEOBIKE NI S D (REBEEOESI) . 22T, LBOTEER
D R E T SN2 IEEE I ORI S #IEKY21 (HK tuff) JEHED U < D0 DORER S TE 2 611,
BEPKE OFEH L BRBICOW TR HIZ 511D (BB40) . ZOIKIT, BEKEEA, G (=Kyl8), | (=Ky
16) 1%, 794 RIEV R Y TRABFERTHY, DITHR—MRiA 2 ) Thinb7e s, B (=Hk
tuff) IZFICFRLO T~ A RRKE TH Y, F (=Kyl9) [ZRPOHRIEIR A S5, EORKE



1S 2 ) = Q 2 4 & 8 10

H£4OR HEHERF Ky 21 (Hk wif) BEOERKERMOME ALz, ARROSEOERAR LR, #l,
% (19762) ¥ BB 1 A2V TEKE 2 IeUAEKE 3 BUGNIBERE
Panel-diagrammatic form of some tuff beds near the key bed Ky 21 (Hk tuff) in the Kiyosumi

"Formation 1 Scoria tuff 2 Gomashio tuff 3 Fine-grained pale pink tuff
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&b K< LBE S BN ZE L TN D.

—RIZ, HRIED Y A XL MR F DR DRSS (A3 TEYPKE « A3 ) TEEAEHRS - 8
FEPOR « e VAREPCE R L) 1E, BENRELTWA. £, ZNHOEPCEWTRICA b A E %
ORI RE L TS 5. 72720, TIRIWEBEHERY (22 ) 7EBA - BOEWH) OBEIC
1, BEKERLOFIEDIEFICEHL T, WEELRU LS RBEELE HsEEZ R~y —FH, vk
P A XLV BARLZRERKS  (H ARIRIEEI S - SREARIEEIE . K EAMBIERIK SR &) OREI2IE, 8
JEOREMETZIEEHFCE . —RICZOWEEEL, 20 L FoX—E 41 MYEEOKE Y
L I —HT D2 LB3ZWV (T & 2 XBIORDOEIEBFL BITHOW AL KT 2 & X)), 2
D &5 IRMIRIEE A DAL, U LISRIRMEE M Bl S5, Lzado T, RI28tE & LTI,
JEWHPRLZR BRI £ 0 b, O TVHKRIEECE DR L0 < TnD Z L.

BE  WEO/NR)I EFILEKREST700m, B8)1A BHERK I TRIBT0m, HGEE D HRKE)I L3 o b M
FHETHIA4B0MTH 2 (31K . BRI~ K 51T, TEBE RO 5B A O W8 1A 8HE #
fHEThH 5.

EF A &0 RERmORE A2 7T EATLIMEaARE Eh T2 (Aoki, 1964, 1968).

M REEOHE Tl _7z X 51, FEM LHIET R oA g o fe BT AL E T 5 #EE1s1513 R
A LIROEFFAMISIT L S D (B854X) . FIHETAMMOFEIH T, IsI5IIWEHIRAEICIZSENT
BY, Isl50 Ef2mD & Z AICREATRH - T, T RICHEFEO A2 ) 7 EMHRRY A2 D -
TWD. IS EARBEEGHEOMITIE, 2RO R 2V TEIKE %13 STREIREVIAET 208, TAEE
JEOk FH— Pt Ens b0 E2 HN5.

V. 2. 1. 6 %ﬁ@ (Anm, Ans, Anp)

W Kk (1933).

B ACBER S EHIR O EE A M TR0 BEMT. ZOMITICRE L WO AR o720, 4
IEEDITOR. IENNTBE, AMZH, 1, MR R & /MBI ERIC RSB O JWEBEHA S 5.
AT ORHu G, T, LR E MR & OBEREE Ol Ad0 5 &, AR AR R
DRERTTRZRD B H B 2T T O skl /MRS /3475

BFE ABTL, HEELYIIEFH —Eo7 ) vy 2 MERAEETH Y, 0 RAREMRITE
HETHD. ARHITACE O T4 L& 24005 R OALBER S = Hulsl o> s 2~ & THER I A0 T, AB oAk
EIXREBHEEAEZ > TUILEDHDT, TOEBEODED AJE & XTI S D (F41X). L
2L, KRZEHUIRO B b ARKUBAL BRRIC T TlE, RIEOJER S BEIXERE & FROwBED AE
WCEDY, RAIRo07elind. LizhoT, I I TCHARSEHPHOBARICIHNT, HiBE LT
DOWHHHE L W EREDOIRKB D ABORERCH H8EAN L H > T, BHBORELEDLH I &
29 % (54214) .

7B, REEO LE FRETNER DD, TOMICRERRABET D, BEAENT, FRe
B b IR ISz o TIFET D IR A A TH o T, BRESHEICRE W CII R EEIE <
HIFI STV 5.
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AR SEEAN 2 ST R T R, A A A
The lowermost part of the Anno Formation intercalating the key bed Anl

A AT ZEEO T LA L
TWRWOT, JbBERZ B IR O 28 8 D
K7 G E PR RS . 2B T
1%, 7V v BREREERN SR, K
ZEHIRCIIWBD ARG L e D BEnZh
FN3EKEO 4 EHEY KT, ZEE EEE
I, FEHAFR—RI L NEEEET A
FAC R 2y o TIEAE TR EICHLBLIC 2 Y,
W, REWEOWBAE ~ Tl L5
IXHDRI A & T L, HEREA D K EIEE
fELIZZ L 2R LTWD, Ik oA,
BHABEASOHIFIC L > T, BANCE > TR
RINLTWDZ & b2 (G - A, 1975 ;
g, 1978).

EE(KZE ) R ()
e — S o
= ES -
4 Z/‘/ﬂ%/ Slump .~~~ r—%wo)
S [(=]s] Fa)
g pid - 50
] (Ng i
£
55—
2 :. 100
B ] =anl{se)
A3 (Okw)
— anzimvk)

— RE7yrad LS
i D Muddy flysch or mudstone

wE7yva
§Landy ﬂys/ch/
a2 L EAER

Geologic columns of the Anno Formation

ol
Kiyosumi
Formation

LRI, ZoE0 FALO KA CTEEE & FRRICSHEOBIKE BT S £, F7z, GRS

RAT TR BAFET D

HWEXTIX, AEERO 3 DOEMICKS L TRILE.
Anp : BLHERERE. BRAHUE T, AEO TS 3EOORBLARPIZITS N 52, AT

JEHFR I D A FE .

Ans: W BLIETRS T (BUCE %1331, MRS E SR CII E T2 RB O AEICITS £, &



JE TR 3 DOJBHEIZFEET D723, AHUIAL N CIIANRE O & T I8 .
Anm : LI EIES g (BRE 21X Ste). JEBERZ EHUE TIE, A T 4 SOfgHETriE
L, Wb HE &A% TR,

UTFTl, ZHb0BBEICEENIEAHEE PR~ D.

a. WE

LI OW S &L, HEOE S 1-800ecmD Mk —HURI H 4 =& L, ZAITEE5-20cmD
BAEZIXS. HOWET, BBDERICE ENLWE L [FERIZ, Bouma sequence (Bouma, 1962) @
Tabcde (FhiZrba, b, ¢, d, effDIEIZEZ % turbidite sequence ZEIET %) 12 L7728 5 HeERtik G 4
HLObLDONZW. L LEWEIZ/RD &, 20 Bouma sequence M5 Ix T2 Z EMN—ET, Ta/
c/elb, dEsAKAN), Tab/de (chin3xan), Ta/e (b, c, difiAikin) 7z & o sequence 3%\, £7-, &
WIPEOEEIIE, BEOEEOES - A1k (composite beds, amalgamation) CHLRAEEAY LIEL
FBE I, 2RICD> TRIARRERDORET L L bbb D.

—HREBOERBICITS ENDIWEIE, HEBOF S0, 5-30emOMHIR —HRiiba T, & O EIX
BoumA sequence ([Z L7239 H DMREL L, 720> Th base cut-out # 1 7534, F 7 sequence I,
Thcde, Thc/e, Tcde, Tc/e, Tde, Te/z & ThDH. WERKRITFATERDRET HTh/deb Ve b
TROLND. 2k, WHHARBLEBOEBOHRMMRMEELZ b/ L~/ VA ETEIC LI LR
BB, WEOHRBINIET D 2 &AL,

b. ELHHEE

BHEOT 2 3FHORMED AEIIESEND AT THEEY (Ta A7 7 @ Br tuff & Fm tuff
D, i, 1978) 1%, RZEED AT HHUB ARz > TR GO B, AHUs AL TR O s
BRNOHBEIINT THZOFERIENDHND. AHlkOTax 7 7%, Wb 27 7k Lt
JBTiEa<, BITRAEMBIENDRY, ZHICE20-400ecmO A A E S BRICETL LD TH .
FIHEANC Lo T, WHEIES, IREWED D WVITEEREIZ2->TnHEIA0H 5.

BRE AHISIITIRHEO TR AT L2 THLHM, TOREIITFERRIORT LI, Bt
BATICB W CTRBAN 2 SEELME TRL06mS 5. LKL BT, ZHBOLREE,
BETHE ERCTho & HEL, M450mb Y, T L0 HEEIZHho THELS 72 5.

XHEE  FEEELHE RISV TS, EEEOE TR X 51, AR OK EEICEREOK FH—T
WERLLENDHINRH Y, ZO LICRESE Lo THEFENERS. HEREROED RICER S
—HEOWRSEIL, LB SIS b 0T, TERE S ARBOEEZ R TAEET, BEAEAITH
Bg 5, LieddoT, EEEHE— LS 2L, SR cExmLTnisbolExbns.

V. 2. 2 #EHBREEAOREREH
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The Ishibatake Conglomerate Member at the base of the Furubo Formation. This conglomerate
is mostly composed of rounded to subrounded samdsoone pebbles and partly of subangular chert
and siliceous shale
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Kamogawa Basalts exposed as pillow lavas at the ridge of the Mineoka-sanchi
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Kamogawa Basalts as pillow lavas
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Chemical composion of the Kamogawa Basalts

HoR MILRADLFRR

1 2

SiO, 50. 14 48. 38 47.62
TiO, 1.75 1.72 1.03
Al,O, 14. 16 15. 04 14.52
Fe,Of 4,11 4.26 6. 14
FeO 5.68 7.85 7.46
MnO 0.25 0.20 0.22
MgO 6. 82 5.84 5.98
CaO 9.85 10. 54 10.48
Na,O 3.53 2.83 2.86
K,O 0.65 0.21 0.27
POy 0.18 0.22 0.24
H,O(+) 1.53 1.46 1.70
H,0(-) 0.85 1.02 1.16
CO, 0.13 0.01 0.17
Total 99. 63 99. 58 99. 85
Analyst JIEF B4, Masaki Kawano
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3  Dolerite [HM78030603]: ¥iREEIZEKA
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Geologic column of the Takazuru, Nabuto and Emi Fomation, and route map near Emi
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Geologic column of the Nabuto Formation and geologic map of the area near Nabuto
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WSINTODEE, AREOKEEEZTRTHOTHD. F/o, I (1957) ORANEKESEIT, K
WEDOENEO L EICHE TS (B3R,
Bl ST R DAA R SN T oo Rk (i K & ONEIER)
S BLEWINTE B85 FEOM L VEE, WB)ITIMED b ZHEEFEITFT 2 58 L 0 it
DILR, » FilH BRI AT 5. AREIE, HEMEOZ &SI K> T IR L IRIZE DS .

- 67 -



A WK THO 7V w2 MM A 22 L0 28003, W)IHKH
Flysch-type alternation of sandstone and mudstome in the lower part of the Nabuto
Formation. Sandstone beds are protruded
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Thick-bedded, tuffaceous sandstone in the upper part of the Nabuto Formation. This sand—
stone indicates graded structure and is apt to occur as a cliff
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Dark gray shale in the Emi Formation
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Geologic columns of the key bed Is 4 in the Ishido Formation,
For legend see Fig. 27
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Geologic columns of the key bed Is 15 in the Ishido Formation and the
key bed Am 98 in the Amatsu Formation. For legend see Fig. 27

B ATE AIE 272 LTV 5.

c. ELHERE

AT TR AR A, AEATRIEAHTIC BN T, EOmERE (Iss) &FiEois (Ism)
OO EESOIRE E DO TR HbILD. AT v THREIE, MMEIEEDOZE LA - B2
DO, ELIEREFTHORENLO T, FEEAE~BLL TV OLH 5. SGHTREIX, HhE
—HBLIN BB DI E T FOREN LY, ZOPITEHEO/NHENBIEL TV D, —HIC
1%, REORRBICEANEEL T, MREFEE L THE 065 5.

d. BRE
BERAEIE, TALE D B2 3\ T HA—K A AHRIEEK A DR X 1-50emO @ N3 FET 5. 1E0IT,
YALEAHPRIEES » ZIE A =2 ) T CBRARKE - ARG S ARAEIE (2~ A RIKE) e

DIES1-150cmDOEE N ZEIT I FNT WD, ERKE ORLEE L, MR —/NEERLEE D & D3 %
VY SRR 0 I E A TR Y, LROEPEDIFNT, £ 6 OMoTHIEEEZ b 72 b
DHELAFIET D.

AU DERK T, AL AR O KEERE & o LA OREITIE S SR DEKE LA U E S D
(CREE - HBE - ZHEOHEEY BHR), FHOEBRKEOHATIT, JWVHEE LRI (853
) .

BE Lo ZREOSMPAHBOREEMIIR SN D7D, KEORREEORHTE5 L ZA1%
ROADH, FiHEIAAHE TR400mOE S ITET 5.

{EF AEOJREIC Makiyama chitanii 23 55BAIICFED B D IEN, AR - R - /7707 b
ACAVENT 5.

- 74 -



B ARBOKESSIE, S E, SO KEBEBICHIESNS. R L, A5E LEoE
I1S15™ KEEE i LR OFEBAMISIZX It S b DT (5FH4X), #EIs15L 0 EoEyix, HEREO
B T Fiicstttans b0 tBE2 o5,

V. 2. 3 BIERE N)

A

PECEA L, BT 16 1] B PR P ~I2KmOHE A1 B 5, RARAI350maD AL — FE P 00 O /s L 2
MR 5. AR L LTRSS, £< OHRAZOERS b OIS TORBILRECTHS. L
MU, EETEIE BT <, MARIEE L LCET S I4 NERETHS = Li8bh
B. B, AEATRNILHED TR L LTRSS RO LNSH, )R OB L L TR
SNBOE, FHEOHChD. BT 2 a Ik TIE, KRR 2300 FFCZ OBEHA R BT
5.

KT OB DR ST, BERICIE LI 577 & O BRSSP0 5 T, L
U, PHICBERET IR IS G, K i BES B EO 7 T4 F LREOEBAB b, 7 E L
LTHEEGENTND. ZOZ, FEREOEBIL, KHHEEE & AL S N5 KOS
O, FRbEIHIH L ZX 5N,

AEFCHOWTIE, 88 (1970), WK (1975), Tazaki (1976), FF- (1976) OHFZENRH 5.

v 74 MZRE (HM 76030203)
PEHL  ZERA LR, KIED H500mit 8 (SRS 11) .
REA & LCHEL, ©r—0REDH T AEREDE, FOEBIZAIDNOFE B E ~ & FRk S H Y

BT D, ZZTEHPLEOEAIZON H7E EIRBOILPER
D Chemical composition of the Nishi basalt
BEA—IBESS - DA B A (58, 4vol %) . 1 2
ko FH gL c 7 u A AR - 5i0, 39.57 38.25
. _ TiO, 1.04 1.14
R T A ALO, 5.43 5.37
TIREEN - WERCE - TRRA - R - AR Cr O, 0.33 nd.
Fe,O, 4.32 4.53
S
F A MRS FeO 6.9 6.32
AL - Bt DA, WIRTAY —7 MnO 0.15 0.14
- MgO 28.89 27.86
Z SERC BETFC
BOEPA D AFDHERTE 5. BT T, NiO 0,20 nd
A B A FER. 2-10mmO BEEZ 2L, CaO 4.40 4.81
SR TR Na,O 0.56 0.67
FINASZERRET . & XTI RROKE K,0 0.14 0.35
AR ALND. FmERLOENEICE P05 0.13 0.06
S THERCAL LTV 5. Tazaki(1976) (2 & HO(+) 6.88 8.47
H,0(-) L12 1.58
i, MkIEFo91-86 TH 5. F ¥ ik
Total 100. 12 99, 55
s S Aozl "'nj:-: SR 7=
AITHRMBEOT, FEHISSZ R E8E - & .

FERZS, BRIk % B LT ) prie hasa: BUA (1970) ok D
2 Picrite basalt: Hiff (1975) izX 3

- 75-



5. 7 BAAERUTMEL (<0.3mm) « BF—FEF T, RIFEBOADLEZETSONL G E TH
LI, DALARICEASNIZY, FHEPIBET S, AR (1975) ([CLhuE, REhDs 7 AR X
ME, THCEA, BICHrALAGICEAESND bDOICZOEMAE L (TIO, TiK4. 8wt%) . #
FAITARL « BAR—EHRT, BOPRIZROEZ LR H 5.
WLERAIZONT, TNETARIN T AR E S 7 RITRT

V. 3 =B (Nm)

wWE  AEIES (1951).

Wi 2B AR T =R GGl ) . AR I, SRR T B S ONRIAIT I 380 ) C
AR BHARD BND.

A ARHUE PSR OFN R RT R, [, AR, PSR OVRE TN AT . E O
BRI DR A~BPEZE D R IR > TV D,

BF AL, TORREEE NESICEY. AEAE, MEMERELOmhIcigshs. B
WO T, FLOAEBITZEDO R 2 Y 7EPCE 213 S DIREE RV LIPRIIEL SR, 2051
AR O A =) TEHBR S S AEEICE R > T D, —J5, BliOM T, 1O Fhi—Hki s v
MEOLIZ, REOA ) 7R E R RESICE SR> TV D.

550 AL O LIS RESICO LT ENE w2 ) TR AL S TR L MRV L
RIS EQD "I“ SHEE, A2 TR E D B 5. T EJE O S ICII RS D BER
D, FEETEGHOR
The Ishido Formation unconformably overlain by the Nakamihara Formation, and
the basal conglomerate is observed at the base of the formation
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truded tuffaceous sandstome bed is repeatedly folded in a short distance

- 78 -



¥

lO | 2 ?: 4 5km

HES7X B IIHR O FiE =R OB dhEh LW E R

Distribution map of the fold axes and faults in the Neogene sediments of the Kamogawa district
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NNE-SSW normal fault cutting the Amatsu Formation. Ruler is one meter long
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VI 2 BURR R OBHHESERY (@)

BT, BUAOILESOW 0 ORER &, BUEOUHEOHER ) E —fE L O, #BEOHETO
AT HEHE DRI R OHEFE b, HH EZNICEDS.

B RHERE L, TSN R OB WA 343 5. HERIIZE £0-10mT, FEIT)
BENSRY, FIITHL - v FROWE LV MNEMIZS E5. BUEIOTEEMKE? LIE LITEERD
B, BARKI, MBIIRCE B)NOW FEOMmRIZIE, EORT - Sov b« BB L b RO HEEE 23
RONDH, ZIHIEKESAIE TR A7 phE R B 2 WS 2 R CH 5.

W HE TR ORSR) 2 S FEBTHC B IC B MRS, WHER AR E < 0mT 5. BIE
FEIER S4km, IESOMATHE O AR K OWIRCTh 5. & Z OHERMWIZE L U THRR—PRiid > & 72
0, HRCE IR LR, MRCE A IIEEILR 2 DG STV D (AHIE2y, 1980).

7mE, FINO LRI MR AR > T, UiE VIR N ET 5.

VI. 3 & Wr @

IS MERHIIE, Z ORI ITIFAET 28 VIR A O & s TR R AR 2 Y10 7 BE=ak#
JEBITEAT] WiZbOTHY (L, 1925), “MIIHE (Kamo rift valley) EFrsisz (L,
1925 ; HIl, 193072 &). LML 5, HBSLEIHERMOE T HIR~7 & 51, Iy MR i -
HROFENERFNCEH L TRBY, Zh2HET2EWHED AR bNT, FlodtZoBERER L OB
U< & b MBI R T L 5 R BUEOWREIZ 2V 2 & n, I MEOFEIZERTH 5. <
& B R D B2 kRN, I OB 2 FAUWER CThH D L EZTINTHA .

Bt 2 L3NS, iR % U TR Y) 2 B M4 & 2 o Ac & 2 Il (R I Hidgt < 1oin g
JIMEHE & & B IRV OMRH) 1 X—HE LT “WBJIHNEHR" LRpEinD L2, ZONERICE < OIEHE A
WE S (K - &, 1974, 1976), ZhbHD 5 b O, EFENITES (B, 1980) D7l
I HIEWTE L OVERTE DSV OH 5 ) =7 A hE LTSN TS, LnL, ZHREEOHE LB
HERAIC LS, B OEREHIZIE, 728 ZIEZRBEEO TN THE TR, #FHD LV
THHIZIZIZE A LR bR, KESFL oMt a Lo s LTRObND Y =T Ak
T, RS O ECWE OEREICE A b0 L LTHMIRIETHS. Zhomsh,  “H)IHiE
B OMREZ2IWIE—FH - &1 (1974) O HERRENE—O 2k L, JLRZ 72T HiE [A]
U < W) [ IS5 ———50C,  Hr B2 e AL i 4 1~ (55601 .
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WE) 1| T P R 1, ANHIUE I B8 LRI —R L TR0, SRIMMONSEL~, B2)0
BHIORZR A E > THEOWHICEY, TOWH TIZMENO HifZMFIcETEL TS, ol
L& oWEEREZ 72 L, AR SARRE LR OIS, E BN S i E—RFICT T,
Hh & AR D IEESE & DRIT, B EOMHABEHICZ > T LIZLIZRDOND. 2L bLH 53, =
O KR O WrEHR A REY) 2 /NI L, BA0mO LTI A RR T 2B Eon T e bh, gD
ELfRIRTE DML H S, WE) EROTFSE TR, BiEodeill (EiE) CREsaIciis - T
WA, EMENHF FRICIEENIB B O EE EARE L TV A, BIEOIMTIEII<H LV 2 ED
LR LPRONT, BREOKE HED L/NESL 25, MO TIE, Wil 2 iR
L, [XUEHIEIESE O AT CIETER T 2 SISO R4 05, 2 OfHE CIEIEETE IS 2
JUEE & —FeE 3, toOMEWBICRY EX TWAHERLNE. TEEBIGERKE T, WiE L
BECTHY, PR IS HBTEIC B LT\ A. BRI Z OWEN AR 28 5 FAR T T,
SE)IH &0 38 Lo & i B B o R B Tl e m e mic K S AL H O BRERENL & 52 T .

Dbz b, WIS WE XL D OB AR 4 #: 0 IR LBl OTEETE TH D, HEHTIx
LT NOEME b H o b LHfEINS.

WS B AL T L, ARHUIR CIIIERICERINZ2 Y =7 A b LTRSS, & IZalILE
T, LRbE R oMM, RO RAR O @ E A 2L A SR E L CEENICRS BD. L
L ZOfE, i) iR 0 B e RIS DR I & 2 RIc —B LTl Y, E - B E bR
HONRNZ END, BHEICELEIRAOREL UCHIREND. —JF, HEIAKLE T, “Wr
JERR 130 M & [ O BERIBICHEE ST\ 5B, AR & RO TIE, IWHEER S
RREM LY D& Z A, LS O/NIINZHKRT 2 RIS, 2mNSLORE T 23D O BZEA H P 1A
W L CRO HID. TOBEZEIFIALMICHE SN TN DA, K0 #H LWEALOILEFIC b [E Ut
ETHI0emDBEERRD D DT, KEBED TR’ & 5. TEREHIES (R, 1980) 12 Jiuid,
MG R OFTRAL S, WREER I 5-TmO AL £ ORI 2R T\ D, 72k, FEBRHN T X H
DG HAR O L EOWEFIZAHNTTH, RIS 2-4mDBGEN I IkmIZ do7 o Tl L T
5.

Loz End,  “BEIHEHAE” &Sz =7 2> hOKITENREIC L > TAELE
LEZONDN, TO—ERTH > THRFMICIER LM T2 OBRGEHEAHEE Sh D, 2ob, #E
EFDY =7 A FOMCEIIE, A)IEOMARIIY S HIZY =7 2 v hoEMIZ—ET 2IRImRA O
R DNBDO BNDE Z &0 D, BREMBENEIERE o Ty WERITITRTIZES 2 W
JE@R U =7 A2 MRWICEFAE L TWA AN B T E TE 22V, 722ds, [E-HIERE oo ke I HiE — Uk
HERMERRICLD L, BRPEEETOZE=ZMAMO S b, IB)IHERFLNE % £7- CZABORD,
WL 1976-1924 « 264E DB0EMIZ4 X 10T 2 RE RIRKRFWEZ R L, HEHSNATW 2 (EL
HOPRBE A R BB B A S, 1975).



IV. 4 HtoMREH)

R BB S, B TR & 22 0 AT (REERD ~EEZET LT RF — i,
19234 BE AR HIEE OKIEBIIRHIEE, M7.9) ORROHIFEMLEOZNE LTV D. 2D I &Y SUGIMURA
& NARUSE(1954) (2K VD BB SAVTELK, BRI O EB L O & @A, KOEhD &
HIFEMAARICRE T D AFZE N 3% < FEXR ST 5. YONEKURA (1974) 13, AHUISETBED T &4 0w
fEEA s, F1 ATHREE2m), F2 (16m), 253 (12m) KO 4 (5m) BmIZKsy Lz, =
DD B 1B I3k OB B 56, 0004ERTICHEK L7z & A bd. 54 B mIT17034E kB B R
(M8. 2) BRI ENT=bDThHD. BRRIZ, TAICEIT 2 KIERBHMER DM B11120-138ecmTH
5. ZOXO R ABOBRERXSE, FBikRminE (FELRigthE) O/ o MEE miIckiE L RO 5
L, ENHDORELIZHONTH L DERPEERRE LTV (BH, 1978 ; FHIEDY, 19807 L).

FCILIR AT L H 1T, ARHUIRONEE) IMEHUZ 31T 2B H, T e k4 BRICK ST,
ThbbmEmir o EEE (THEERN2Im), AEdE (F1om), JR5E (8m) R OHREE (F92m)
DABTH D (PPN, 1977). 05 LIEFmIIRFBOEE LI S D, FRmEIEamEs (1974)
& o CoB IR L S 7ehd, JTERMEBLANCBY L L Tzt Rensd (ffUll, 1977 ; MO %
ZR) . T OMOARKIFEHIRIZ T HEBE O IRITH ST, LRI C20m, K/ NEITNIH T15m
T 5 (YONEKURA, 1974).

JURKBE L OVTH R BE & RIEHIRRE L fl S, WB) X & BRI C1, 22k Th 5 (IEIZ
7y, 19THT LD, 722 LBBITTRAIRE D7 — 2 ZBr< . KIEHUR Ok SRl 85, 1926128 %) .

TCARI TR KIEHIEE JLRRHI R
o o ) Wl (b) (a—b)
F & W SR 575cm 138 cm 437cm
" b B ggg 138 419
" il W 496 120 376
n RFNATE 504 102 384
oMY it % o 104 430
L & W7 & i} 410
n ERCIE 421} 92 321
n X K IF 398
" PN ] 410 92 312
R/ INEHT K B WY 329 53 276
" T A 240 42 198
[ i Al it H 220 28 192
n # Ji 175 34 141

7272 UonkkHiEE (17034F) & KIEMIE (1923) & ORI HiliZ2-3mm/FEDILMECTH - 72 L H#EE S
NTWDHDT, THRMERNC T 2EOMERIL, £ (a—b) OEIZHI0cmEZINZ 2 HERH A 5
PLEoD X 91z, Aok s RIEOMKRHEIZ L > THESL LS HEE L. TORITEREE TI3mE

- 85-



NEERE <, #96, 000FERATOMESFEIC K - TIERL SV BRI O @ A LI Ch 5. MRS
REOWEAKIEIL+2-3mFEEE L HEE STV DO T, YHUIROBE OB E ORI 1L, HEE N7 71058
WA 5oukk - REBEME Y 7 2AOMBEIC L DM (BT B O 7 LWz 58k
) ORBICL-sThibanzeBEzbNns. TALWINCK T 2 4 BROWEMERE LifY, 2 E
NICHHEE Y 7 ADERHRIC K > TBYE, BEESNZZ L EZRFRL TS, EIEA (1974) IZXh
[Footk R & RIEMEZ —H & & 272 & T OAMNIAL, 20008 TH D, P HIZH (1980) (ZZHOFE
RPEERHC S E, BEREOBHL - HEZ 720 LIHIEORAREIY, 1, 4504E0 52, 6004 F THnve
DIELOERHDHE LTINS,

VI & # &

ARHURIVE, SLEMEIRE LT TBAITSNIZb DL LTy VR e D, il OBRIL D65
Lol bDIT, U WU GER O DD, ZOEDy, MRS, SR KOKIBMET A3 5.

BUED - & bRIA STV D ENIE, Fhlh & 2 OJEDIC 4T 2 LT, THERTOEER
BMEWRE 2> TND.

A OGN (L2 1L, R L LS SREUE M LTV D, Z oo, BESREAEE OSSN
MBI > C, MO RZFE LTS, T, BIEERONARIL B ICBE LR T IUER D720 R T
H5.

VI.L 1 =7V

Rl | L2 53 AT D AR LIOB SR EDE O 5 b, BRI (W) 1 B 76 57803, 5km)
DHLOT, BEBER= v T VEFRPOLE e o oAb R o THIE S hiz 2 L 3H 5. IBH
(1952) (T Xiud, ZofRing, HiFdh, W)=y s AVRSHREMINL & LT, =y 7 8RR O
BWELT> T

AFEH (1973) (LA, AL - MShE T O PICIRIET /ML L 0 7R D, 3HOEIAIS
4:3THD. FAD= v rVENIE, F0.33% TH D28, HFEPICIZ0.5%H 5 W WIEEnLL La2E
AL, /INEILCIRE RO LIBEFIRZR S D130, 6% N 2 G T b D03 D 5. WHFILGEE L Y IBFI204E £ C
DFNT143,000ton DEEH N o 7223, &L & b ICEIBIZ P IE STz,

VI 2 0 %

W\ TAREIC A0 DM B I L 0 AP |E ST D (&5 - JEE, 1951). filEiE
1, ARREREN TS K O O FUE K OVEUE T 2 b < DT b b D TH S,
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Eex WIIEOKBHEN A - KOMTER

B BT ¥ B il # R
HE O FRALF WHF (E#RIE)
& -3 (3 84m
E%MME<E BEHEEBY |
Hh R BT5) DB T R B
# A% (m®/day) 0.07L4F LOLLTF
HADME (%)
CH, 85.22 7175
co, 0.19 0.06
N, 14.27 27.72
A 0.27 0.46
O, 0.25 0.0l
KOMR (BfLix mg/l)
& WmEEEN MELEH
B H,S H,S
biw i) LEDS S
pH (RpH) 8.7(8.7) 8.9(8.9)
HCO,~ 986 647
CO,*- 74 93
Cr- 423 257
KMnO, {3t & 116 91
NH, 2 0.6
S0, 0 0
NO,~ 0 0
T (1957) ek B
VIL 3 SR K OVKIIES A
AHITOHH = R AR DK AT T, FITHATIZH > THRROBHEARDONDE. 205 L, HH

BOZNEDIZONTE, SLRAKEMAL TEAICHA SN TWAIED, —HMORFTIRFICEEN
DIKEET APFIR EN TV 5.

M T SN 5 M ORI, TERL,  fh 0 dn7e &0 B KIEHE AT A OB RIF (1957), RS -
B (1971) IZkoTHUBNTWD. 205 H, W (1957) (X DEEKROHHEMED HDIZD
WT DT R A 8 RITKRT.

VI 4 B #

TS OHERINE, —MICHKES

AR B OREL, BiEE =k — B ROWREHERE O Ak Th 5.
TH —EBOIRE 53 DD 72 LRI A PHE 1, TER T OB

L UTEAREYS 223858 03 %008,
BAMERE LTRSS TS

AT, BE L & = DI D L EENERE R EMER E 8-> TS,

T2 OB TR &R OSETH Y,

FUERHT S
BT 7 TR O 2 C LRI 1 LTV B
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BEREER
Ultramafic rocks &
XREH 2,
Busoﬁs ° = .
0 | 2 3km

L .

HOIR  BFLHOMT = ) AR FRRLAE (1955 OREHCSEOMAREE # M 72
Distribution of the landslides around the Mineoka-sanchi

VI. 5 Higp

AR 1L, BASR ONAIL BRI L2 AuE7e B 7 g™~ 0 Ml 28 5 (Lt & e A 5 GF
611K]) . AHuisOFaM I LIHIZ T, FEECE L LI BESRE SR A LTl Y, FE LD K & 7l
FTRYIE, FEALZOMERESERETICELTNS.

IERCA L L2 BRSO S UL, MRS T THEREE2 5 2, HIRKDRFEIZ K > TESITH T
fEL, TR L7eo THITT Y 24T D, HEIRIRT L OIS, M~ U S PRESEEH Oy
AN 2 VT2 O RAHTICRAE L, BYEICHR> THEBIT 5. ZO®%RKELL, RITh-> T FL
TV, 07w, FHEILIHOIFE AL EDRPHT RO HEFEMIC L > THDILTHN TV D, ZOfHIH
I, FRCEM LI B W TE L. d, $e1ND 9 b, &8I EROFH O~ 1%, )l
Bk (1953), TEEWRAAER (1955) (CLAUE, 19524F 3 A25 %A L, KI10ARICHI-- RSB L7
LENTWD. —F, Fi b RVEBICOWTE, 83RIEA (1974) 1KY, ZOHERH HMNICE
ol ebiz, T HIZHIb L PELHHIMENRFT I TV D.

ESEREODMLIENE AT, MO L RET D L ZATIE, HEBRSMHRIZ b M
FTRYPBETTND. Fiz, FERILHUAOHIE T, EICROME - LB KO XY FhEoOR;
JREEAE DO AHIBIZ T XY BNAE T TWD. THHRIREEAICIE, MRICEHT 25038k L
<, MR BN DWER S DT, KEGLERGIH LT 2HEERH S, Zolzw,



OO EA &V 2 2 FHEIZIEHIT 0 B0 s IMEHARI O AR ORRJE 43 Af sk i, R#ic Z o fE
AR <, WEZ Y > THZICHEE Z1E- 72581, o0 v mofE 4 L EIERA I Ly
&, BERRZe < HREET .

ZDIED, SRIREVE O AU ICHT <V B 615, I8 OIIRIDE D & 5 ITREDOEEIC
I, KEGATHEML, FELOT< D, £, JIRDE L TROFEOEREIKBZREL, £
DI=HEERIEI IR > TEAESEAL - Bt b L, THUSH> THREBT 256055

VI. 6 % O

RE E R OB 2~ v T U HRR OFAEHT AR S, NEBLZe IR M T NI R B 5.
Fiz, WAL, WIIHEHRRO ZREE RO B L RIS S T, SRR A2 RO RIS Thh iz Z &
BHdHEND.

F7z, THEEREEH(1978), THBREME M2 2 ARAEDE(1978) 1T MILFROBEAFIZCMOE
ENDHIEERELTCND. SHIT, GO KD ARHFA DSBS E S B O SRR S D 2 &,
KOG 7 a LMD 6 OCH ORHERBROMERE 5% 2, Cr B EEEAH, FCCrafiaEmkis &
U CH TSIk 5 & LTV .
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GEOLOGY

OF THE

KAMOGAWA DISTRICT

By

Terumasa Nakajmma, Hiroshi MakimoTo,

Jiro Hiravama and Shuichi TorunAsHI

(Written in 1980)

Abstract

The Kamogawa district is located in the southern part of the Boso Peninsula of the Kanto
region. A thick sequence of Miocene to Pleistocene marine sediments covers much of the Boso
Peninsula except for the Mineoka Mountain Range. Geologic data on several deep wells, which
were drilled to the pre-Tertiary basement under the Kanto Plain, indicate that the pre-
Neogene basement under the southern part of the Kanto Plain and the Boso Peninsula is the
eastern extension of the Outer Belt of Southwest Japan exposed in the Kanto Mountains
(ISHI1, 1962; FUKUTA et al., 1974).

The Mineoka Group, which forms a horst in the Mineoka Mountain Range, is regarded as a
part of the pre-Neogene basement. The detailed stratigraphic position of the Mineoka Group
remains unknown due to the lack of leading fossils. The lithofacies and tectonic structures imply
that the group is the eastern extension of the presumably Paleogene formations in the Kanto
and the Akaishi Mountains.

On the both sides of the Mineoka Group, which extends east and west, a thick sequence of
Neogene sediments shows a zonal arrangement.

A summary of stratigraphic sequence and tectonic structures of the mapped area and the
surrounding areas is shown in Figure 1 and Table 1.
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Table 1 Summary of stratigraphy and geologic events in the Kamogawa district.

Stratigraph )
Geologic Age 9rapny 1gneous octivity Geologic  history
I Northern part Southern part
Flood ploin deposits and beach deposits
Holocene ~ -
Marine terrace and river tertace deposits and dune sand |
b=
Quaternary River terrace depasits 1 21
Pleistocene [
| ©
[ ) )
Kazusa Greup Nakamihara Formation ) 1 ° (Sedimentgtion of the Kazusa Group)
[
! K End of the Awa sedimentary basin
Pliocene Anno  Formation 2 Folding ond regionai upheaval
— o
=
Kiyosumi Formation 2| s Development of a submarine fan in
| ® < the northern part
Amatsu  Formation | = S
- . sl =
b Kominato Tuff Ishido Formation | 8] & Locally shoaling movement
S| a Member - °
2 218 5| 5
2 @
Neogene o |3 - °1 8 _ z (Sedimentation of the Awa Group)
3 Kinone  Formation Emi  Formation o O
= L = © ine ol ism— Nishi (t
g b3 < 5' % Submarin volcanisi Basa
Q $ | Kanigawa Formation | Nabuto Formation 1 I
E < ? = €
> 5 £
= Takazuru Formation
o wl @
® v ol 3 ,
? Furubo Formation | 3' Submarine volconism—Kamogawo Basalts]
i Ishibotake c 2 )
Fukawa  Formation Conglomerate Member| % @ Start of the Awa sedimentary basin
=1
a Nagime Formation 'E
=) —
Ps
8 Enokibotake Formation :
Paleogene g Hatcho Formation ] (Sedimentation of the Mineoka Group)
o
E Shirataki Formation
=
Sanno Formation
{Metamorphism at the end of the Eocene)
(Unknown) Metamorphic rocks

Mineoka Group

The Group is divided into five formations, that is, the Sanno, the Shirataki, the Hatcho, the
Enokibatake, and the Nagime Formations in ascending order. The geologic structure is
characterized by a gentle undulation, and the younger formations successively crop out from
south to north.

The Sanno Formation is made up largely of shale. The Shirataki Formation is composed of
chert, calcareous chert, siliceous marl, limestone, green tuff and shale. The Hatcho Formation
is dominated by thin-bedded shale. The Enokibatake Formation is characterized by alternated
shale and sandstone dominated by the latter. The uppermost part of the group, the Nagime
Formatiom, consists mainly of shale intercalated with chert, siliceous marl and turbidite
sandstone. The sediments of the group are considered to be of relatively deep water origin,
partly including pelagic deposits.

Ultramafic rocks and metamorphic rocks
Besibes the Mineoka Group, ultramafic and basaltic rocks are developed in the Mineoka
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Mountain Range. These ultramafic rocks frequently include rock fragments of crystalline
schist. The K-Ar age of the schist is 38 m.y. ago, that is, the metamorphism took place in Late
Eoceme (YOSHIDA, 1974). This indicates that there exist sedimemts older than Late Eocene in
the basement.

NEOGENE

The Neogene sequence in the mapped area consists of the Awa Group of Miocene to
Pliocene and the Pliocene Nakamihara Fomation, which is a correlative of the Kurotaki
Formation, the lowermost part of the Kazusa Group distributed north of the present area.

Awa Group

The Awa Group unconformably overlies the Mineoka Group, and is made up of a thick
sequence of marine sedimemts which is associated with submarine eruptions of basalts in an
early stage of the accumulation. Besides, some basalts erupted in the middle stage of accumula-
tion of the Awa Group. Aside from the basalts, the Awa Group is represented mainly by shale,
mudstone, and flysch sedimemts of regularly alternating mudstone and sandstone.

The deposits of the Awa Group on the north of the Mineoka Mountain Range can be
lithologically divided into six units which in ascending order are the Fukawa, Kanigawa,
Kinone, Amatsu, Kiyosumi and Anno Formations. The sediments of the present group on the
south of the mountain range are lithologically divided into the Furubo, Takazuru, Emi, and
Ishido Formation in ascending order.

The Fukawa Formation developed on the north flank of the Mineoka Mountain Range
is made up of massive very fine to fine-grained shallow-marine sandstone which rests
unconformably upon the Mineoka Group. The overlying Kanigawa Formation is subdivided
into the lower and middle parts composed largely of massive, gray—colorea, very fine to fine-
grained muddy sandstone, and the upper part dominated by shale. The muddy very fine
sandstone yieds abunadnt fossils of Yolaia laudabilis with occasional Phaxas izumoensis jobanicus,
indicating accumulation in relatively deep water. The Kanigawa Formation is inferred to
overlie the Fukawa Formation, but alluvial sediments of the Kamogawa Lowland conceal
contacts between both the formations.

The Kinone Formation is made up chiefly of flaky dark-gray shale with intercalations of
turbidite sandstone and conglomerate in the lower part and of alternating sandstone and
shale in the middle part. The upper part of the formation consists largely of friable bluish gray
mudstone that tends to break into cubic chops. Sandstones of the lower part of the present
formation yield Venericardia sp. and Nekewis? sp., while the western correlatives, the Okuzure
Formation and the lower part of the Kinone Formation in the Nago district on the west of the
mapped area, yield molluscan fossils such as Chlamys akihoensis, C. vesiculosa, Conus sp., Solemya
bosoana, Acila vigilia elongata, A. praedivaricata, Portlandia watasel, Periploma besshoensis, Turritella
sp. and Ancistrolepis bicordata (OTUKA & KOIKE, 1949; HATAI & KOIKE, 1957), and tropical
foraminifera such as Lepidocyclina nipponica, L. Japonica, L. makiyamai, Miogypsina kotoi, and
Amphistegina radiata (HANZAWA, 1931; OTUKA & KOIKE, 1949; KOIKE, 1951) . Sandstone and
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conglomerate in the lower part of tbe Kinone Formation, previously regarded as constituents
of a basal conglomerate member, are of turbiditic origin. Erosion surfaces below the sandstone
and conglomerate are not unconformities as previously considered, but contemporaneous
erosion surfaces typical to turbidite formations. Therefore, the Kinone Formation rests
conformably upon the Kamigawa Formation. Pillow lavas of picrite basalt, which are inter-
calated in the Okuzure Formation in the Nago district, are found in the Mineoka Mountain
Range in the present area (Nishi Basalt).

The Amatsu Formation is composed mainly of massive bluish gray mudstone that has been
probably deposited in a hemipelagic mud belt on the continental shelf. The mudstone
coarsen through sandy mudstone and muddy sandstone to cross-bedded coarse-grained
sandstone in some horizons of the upper and middle parts of the present formation, indicating
occasional shallowing of the sedimentary environment.

In the Boso Peninsula, tuff beds intercalated in the Neogene marine sediments show a
marked upward change in composition around the base of the Amatsu Formation. The
Neogene formations below the lower limit of the Amatsu Formation are characterized by
frequent intercalations of white to grayish white, fine-grained tuff and very fine to fine-
grained, hornblende-bearing, pumiceous tuff while the overlying formations are marked by
frequent intercalations of a great varity of tuffs ranging from acid white tuff to basic black
scoriaceous tuff. The boundary between the Kinone Formation and the overlying Amatsu
Formation is gradational.

The Kiyosumi Formation is characterized by the predominance of thicker turbidite sand-
stones. The turbidite sandstones show the greatest thickness around the central part of the
present area, rapidly thinning both eastward and westward. They have been accumulated on a
deep sea fan which is supplied most of the clastic material from the north. The present
fomation rests conformably upon the Amatsu Formation. Thick turbidite sandstones, which
are dominantly developed in the uppermost part of the Amatsu Formation in the central part
of the mapped area, are regarded as a herald of the intense turbidite sedimentation of the
Kiyosumi Formation.

The Anno Formation is composed mainly of flysch-type alternation of sandstone and
mudstone, and sandstone-dominated sequences and mudstone-dominated sequences are
alternated. The formation conformably overlies the Kiyosumi Formation. The locus of
greatest thickness of the lower part of Anno Formation shifts a short distance to the east of that
of the upper part of Kiyosumi Formation. The upper part of Anno Formation shifts the
thickest parts of the turbidite sandstone beds westwards. The uppermost part of the formation
is devoid of turbidite sandstone to merge into massive mudstone facies. In the Otaki district on
the north of the present area, the mudstone of the uppermost part of the Anno Formation
coarsen upward through sandy mudstone and then muddy sandstone to shallow-water
sandstone, which is cut by the Kurotaki unconformity between the Awa Group and the
overlying Kazusa Group.

On the south of the Mineoka Mountain Range, the Furubo Formation occupies the basal
part of the Awa Group. The Furubo Formation consists mainly of dark gray shale, associated
with turbidite sandstone, white to whitish gray, fine-grained tuff, dark green tuff, and basalt
lavas. The Ishibatake Conglomerate Member, the lowermost part of the Furubo Formation, is
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composed largely of conglomerate and sandstone, resting unconformably upon the Mineoka
Group. Pebbles in the Ishibatake Conglomerate Member are mostly derived from the Mineoka
Group, lacking ultramafic rocks widely exposed in the neighboring Mineoka Mountain Range.
The Ishibatake Conglomerate Member is correlative with the Fukawa Formation on the north
of the Mineoka Mountain Range.

Basalts in the Furubo Formation, the Kamogawa Basalts, occur in the form of pillow lavas
and intrusions on tne mountain ridges of the Mineoka Range. The basaltic intrusions are
emplaced in the Mineoka Group and ultramafic rocks developed the Mineoka Mountain
Range. The fact that the basal conglomerate of Furubo Formation is devoid of pebbles of
the ultramafic rocks, which are intruded by the basalts of the Furubo Formation, indicates that
the emplacement of the ultramafic rocks took place prior to the intrusion of the basalts and the
ultramafic rocks had not been exposed at the beginning of accumulation of the Furubo
Formation.

The Takazuru Formation, which conformably overlies the Furubo Formation, is made up
of sandstone-dominated flysch-type sediments.

The lower part of the Nabuto Formation is composed of shale and flysch-type alternation
with frequent intercalations of white to whitish gray, fine-grained tuff. The upper part of the
formation consists largely of white to whitish gray, fine—grained tuff, fine-grained sandy tuff,
and fine—grained tuffaceous sandstone, intercalated with shale. The upper part of the forma-
tion is thickest around Futomi and Niemonjima on the Pacific coast. The Nabuto Formation
is correlative with the Kanigawa Formation on the north of the Mineoka Mountain Range,
comformably covering the Takazuru Formation.

Calcareous concretions and nodules, which abundantly occur in shale and mudstone from the
Furubo Formation to the Nabuto Formation, contain numerous fossils of diatoms and sili-
coflagellates. The silicoflagellates indicate the deposition in relatively cold waters in Early
Miocene (SAWAMURA & NAKAJIMA, 1980).

The Emi Formation, presumably correlated with the Kinone Formation the north of the
Mineoka Mountain Range, is dominated by dark gray flaky shale as tke Kinone Formation,
grading upward into bluish gray mudstone apt to break into cubic chops. There exist
intercalations of turbidite sandstone and white to whitish gray fine tuff. The contact with the
underlying Nabuto Formation is confomable. The assemblage of silicoflagellates indicates the
accumulation of the Emi Formation in warm waters in Middle Miocene (SAWAMURA &
NAKAJIMA, 1980) .

The most part of the Ishido Formation is considered to correspond to the Amatsu Formation
on the north of the Mineoka Mountain Range. The uppermost part of the formation assigned
to the lowermost and lower part of the Kiyosumi Formation. The formation is predominated by
bluish gray mudstone as the Amatsu Formation, occasionally intercalated with sandy mud-
stome. The upper part of the formation exhibits the upward gradation from mudstone through
sandy mudstone to muddy sandstone, implying the shallowing of the environment. The first
appearance of scoriaceous tuff takes place in the Ishido Formation as in the Amatsu Formation,
and the tuffs exhibit a greater variety than in the underlying formations.
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Nakamihara Formation

The Nakamihara Formation consists principally of coarse tuffaceous sandstone, which is
frequently cross-bedded. The formation rests on the underlying Ishido Formation with
unconformable contact, which is equivalent to the Kurotaki unconformity on the north.

QUATERNARY

On the north of the mapped area, a thick sequence ranging from Pliocene to Pieistocene,
which exceeds 3,000m in thickness, is widely developed upon the Kurotaki unconformity,
while the Quaternary sediments in the Kamogawa district form coastal and fluvial terraces in
restricted areas.

FOLDS AND FAULTS

The Kamogawa district is marked by a series of east-west-trending folds. The Mineoka
Group is developed along one of the largest anticlines. The anticlinal structure is cut by a num-
ber of east-west-trending faults, along which the intrusions of ultramafic rocks and basalts
have taken place.

The Boso Hills and the Emi-Wada Hills are different in intensity of folding. The former is
characterized by gentle folds with 3 to 5km of wavelength, while the latter is dominated by
intense folds with 0.2 to 1km of wavelength, some of which are complicated by minor folds with
20 to 100m of wavelength.

Besides faults parallel to the above east-west folds, the faults prevailing in this area are
divided into two sets of north-northeast-trending normal faults and north—northwest-trending
normal faults, both of which are transverse to the holds. The former is the youngest set
developed in the area, and cuts the Quaternary sediments widely distributed north of the
present area. The youngest set of normal faults is well developed in the eastern part of the Boso
Hills. The west side of each fault is elevated, leading to a great uplift of the western part of the
hills. The set of north—northwest-trending faults is represented by the Bodai-Amatsu Fault
Zone, which is composed by countless minor faults.

ECONOMIC GEOLOGY

No workable mine exists in the mapped district, although a small amount of nickel ores from
ultramafic rocks in the Mineoka Mountain Range were once worked.

Basalts of Furubo Formation are quarried for aggregate and macadam at Mt. Mineoka-
sengen, Kamogawa city.

Many landslides are found along the north and south slope of the Mineoka Mountain Range
where serpentinized ultramafic rocks are mainly exposed.
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5 T IXRR

1 ARG HRE [HM 76031903-11 851170 Dadsm R, Biik==1
Hornblende schist

2 f¥fA [HM 76031903-2]  pEMbIX LICRIU. +5==1
Quartz schist
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55 10 XA

1 PIkEE [HM 760308021  M6)I ik 76 H94km. +5==1
Diorite

2 BT A B A [HM 76030608]  BEJITHTBEATE Hifizkm. Bf= =1
Harzburgite
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1 ZitE [HM 76031905-1]  dbikias oo, W) Zis. W)ImsRmg. k==
Basalt, central part of pillow. Kamogawa Basalts

2 FLZA4 K [HM76031905-3] 1 otbikiamsIc AT 5. WIIMHRER. Bfk==1
Dolerite as dike, intruded into the pillow basalts. Kamogawa Basalts
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W)L WA R OIS D75 O ko kA 09 SR . RENGHOBRGIZ 7T, BOfA D MROET 7 O8I, FLoq MEIRRASNS. il 1Y 2 OO

pi 7 Ca Ny AP Te N
The thick pile of pillows. The arrows show the general dip of the pillows. The square enclosed by a white lineis enlarged fig. V-1 . Kamogawa Basalts
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55V Xl

1 RS EENEELS FL T4 MEIR (E0am) B oA IR
Pillow lavas and dolerite dike

2 RS FES D G REIRL A
The marginal part of the pillow. Radial columnar jointing developed

3 BoERmEAHLNLBFREIA
The outer surface of the pillows with a hexagonal to more irregular pattern
FRE LRI LT B ) T =
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1 REAHESICELXRE [HM 760313021] Il Zs. W)IHsEmEm o, Bk==a
Basalt with plagioclase phenocryst. Kamogawa Basalts

2 RERERE)EOMKYE [ST 77030401]
Fine sandstone of the Fukawa Formation, Awa Group.
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