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BigET 2Ty ol T, TARE O SRIEMISIC L W T b, TRE
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TiO. 0.65 0.61 0.58 0.66 0.83 0.80 0.06
Al .03 16.78 16.05 16.70 15.65 17.28 16.09 1.62
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FeO - - 0.57 - 0.36 - -
Fe 03 - - 6.06 - 6.77 - -
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ovs CZHER, XE (BH - SFE, 1964) TR ICHLT S 55
HTRELZHBRAS SN T WO T, BRINDEERBI TANEEE* K5 <
FFNRATwEZDL NG, Z29 ThbubiFZndticafi{ 557
NDURBEHFGIZ LIELIEAET 5 1 mAi#0E S O E G I3 ILEHEMEY (over-
bank deposit) T#H % DH b HiLic -,



4855 B~ B RHES

— -

A9E 2~ KERE

% 471X
® N— Mg F26H,,
am Bl B2 BR,

T E L, MY A XM~ B S EREAS N EIRERLRE - BE -
WEHN) T T w7772 2 &L (BN, BORICEELIFENS L) o
DECEG LD D,

m. 2. 12 HEBE(Yna)

WHIIH (1963) DIz & 5, FMii2 (1973), Iwata and Tajika (1986)
BL USRI (1986) o "HEE) KHST 5, BRI TEME, Rk
Bk BRETRETH 5., RS T3MESREETE B0 L BEEORFIchT
THHT 5. KGDOHATHIBUL BN RE B BN TCERIEIEY, T
WOEER L OBRIEBEYE W TR AV T E OIS I BN TH 5,



FLLTHEERRE,» LL ), BKE~BANEELZMHE) . BRI TR
HREEROHTICEZ0mN SBOWE 7 7 A b & FUMBBEIAET 2.
BZL L F xRN 5 HRRE 2B > THH L 72BN (crevasse-splay de
-posit) & A b N5, TERAE KiEHIEO R REEIZ. BEEEKRE L 2Ralks
FEIY. AR THRELFLLOL ) MR TOCRMEERICTL LS
ThHb, R Eo b G oo § ORIk (i) T
15,

m. 2. 13 EHERCHRERRR

FEERD b O KRELADERBEIT 2 (. 2oRRiREcRba (il
7. 1983, 1990 ; Iwata and Tajika, 1986 ; ZHI, 1988, 1989) & & VKA
FOBEROK-ArERIC L D ERBI LTV 5, LUT. Iwata and Tajika (1986)
OW|EL1ALAZEC L TERT 205, ZHUCRBRA L S I DD E
»d Y BEERE P TH S (Iwata and Tajika, in press), RHEMAEBTIF, B
A BT 2RFOERY L3 2 THET 5, ABORERLAOE L ER
L& % 2650 LT,

W&/ IREEH & i3 EIBRINTRE / IROME OREIK IS (En-122) 2 &5 Amphipyn-
dax stocki, Lithatractus pussillus s ¥ O B EEAC BT O BE B E > ER T 5,
R IR~ S EER TR THETH 5,

FEREERE 2 & 3k A D ERBEI v,

BHBORARS - REREICIZROBEE AP EEN TS, 2D
b, LBRWHEY 6 X v RaeF L ) REE Vo FRERE (En-90)
®, AREEEOGIE (REn-1) i2ikVishnevskaya (1986) A #E#iEdE
WOBEAY > 3=T v ~RFiffi~— 2 } ) £ F7 > R#H & L 7zClathrocyclas
diceros & & {12, Stylosphaera goluna (= Stylosphaera cf. goluna : Iwata and
Tajika, 1986) » & F 1. En-90icix Lithocampe (?)  granulatad i< T3,
Stylosphaera golunaixSanfilippo and Riedel (1973) , Nishimura (1987) iz
T, HEZRCHEE O Bekoma bidartensisTE=e Bekoma capechensisFEIZ &
$ 13, 7 Petrushevskaya (1977) i= & #LiZ Lithocampe (?) granulatald B
itz LovpT & 3N Tv %, Hollis (1989) 2 & 13 Stylosphaera  golunall
Amphisphaera spinulosa ¥ W3 & 4., B EORMICHBT 5 L I NT



Wb, %7z Lithocampe (?) granulata 3 RIBEF ORI HR T L 3 Tw
b, 7% &b, REn- 113 MU0 REIE & R LBAMICHILT 52 & ¢
BrHLNTnE, Lk TBED L Z HZARE L RIMENEREEZ ¢
g b o WERIZ 2, 0 “EE" HRERE (En-131) 256 4 EEN
BESGZ oY), WERELRE 25 TG IR B RO HTRY & #%E
&b, %3, Iwataand Tajika (1986) »EFIER SR & > ox=T il ¥
LARBUC 7 - 72 Protoxiphotractus perplexus, Orbiculiforma monticelloensis, B
& U Spongostaurus (?) hokkaidoensisiz ov>Tid € _EDO IS B % 0 T Protoxi-
photractus cf. perplexus, Orbiculiforma sp., 3 & V*Spongostaurus (?) cf. hok-
kaidoensisiIZETIEY 5.,

KEF O “BTFH" ST 2 RONBEROKRERSE (En-100) 22 5i3 k
HAREn-1 & BL CHEBELARES A LN 5  WEREEBRRRDED S
IEAEROBEIZ 2V, BEERRAO LRROTEBWETD) v 7T v 7
77 Z b ik EIRE (Ba- 2 ) & 53 Lithostrobus sp. A, Eucyrtidium sp. Bathropyr-
amis campbelli, Orbiculiforma cf. monticelloensis, Cornutella californica,
Archaeodictyomitra spp. % ¥ DB BEED "TFAE" i —BE L B Riba
DEYT B, Llchi- THEG LBt 0w E 2 60 5,

EFFRGHORENRE - BEREICIIZ DBEBRILATEINE, D9 b,
BEBZENHENORI ERARN G GRS (En-21), ERIR (Ba-5b), B LUE
B 5 MIINE (Ba-5) D#kBEIRAD 513, Lithostrobus spp., Stylosphaera spp.
& & 412 Buryella foremanae (= Eusyringium (?) sp. ; Iwata and Tajika, 1986)
HEMT 5, Buryella foremanaeidHollis (1989) >R #ABEE o0 4% A o0 ek
IWEHFORERETH b, WHGOREREGITI DT L b INOBIRERE LI
BEEZLND, Lldi-> TERBDAY (&b —HRIERTBE it o %8 o) HErg
WThoreEZLND,

LEER. "TH 2H 22RO RNOEXROBEEAREFORIKERS

(Ey-5) 513, Cryptamphorella sphaerica, Gongylothovax verbeeki, Am-
phipyndax stocki, 1 X X Phaseliforma spp. &S LT3 (Iwata and Tajika,
1986) . % 7z, "_EE8" ) L EFER S OWER W OBEIKEIRE D & i Amphipyndax
aff. stocki, Amphipyndax spp. WBEEN T3 (FHIZH, 1983),



KBEOREIRE - Eleah &R B bAE SET 5, 2. BEH
AV RKERED? L LENIREZIN TS, REE—SET) LM
HRBEIB VDR BRE (Ey-19) Tix. Amphipyndax plousios, A. stocki, Sti-
chomitra cf. campi, S. livermorellensis, Xitus (?) asymbatos, Dictyomitra
multicostata, D. crassispina, D. cf. andersoni, Mita regina, Bisphaerocephalina

(?) spp., Crucella cf, aster, C. sp., Orbiculiforma sacramentoensis, Conocar-
yomma universa, Clathrocyclas hyronia, Gongylothorax wverbecki, Cryptam-
phorella  shaerica’s ¥ 7%, EBIEEBORERE (En-40) #5613 Xitus (?)
asymbatos, Bisphaerocephalina (?) sp., Dictyomitra crassispina 7 & DSEEHT
b, $72%0 " R ML OBIKEBIRED b 13 Amphipyndax stocki (Ey
-17,20) , Stichomitra cf. campi (Ey-17,18) , Xitus (?) asymbatos (Ey-
16,17,18,20) , Dictyomitra crassispina (Ey-20) , Bisphaerocephalina (?) spp.

(Ey-20) e 5, =+ b DA Iz Foreman (1977) D Amphipyndax tylotus
® (BPAERY =Ty ~2— A 1) £ F T ) RPassagno (1976) N
Patulibrachium dickinsoni® (A7 > x=T ) KEBT2H0H%w, L
PLEAD LA tylotuse ¥ ORERBIIFE N T\, 72, L2 IcBERE
L &% Stylosphaera goruna=° Buryella foremanae’s & 6 RVWHEN v, L7z
Do TRBBOBEBECEBEZ=— 2 P ) e F T (—8idH > =T > 7)
» b BRI OBENTEMEL D 5, KEEIZ Z DRDHERB L %2 5
5, 8. Iwata and Tajika (1986) o Crucella espartoensisis C. sp & ET1E
35,

BEEOWBEAEREH0RIKERED S, FEEME (Kr-4) & BT
EHIENER (Kr-7) T. Cryptamphorella sphaerica, Dictyomitra spp.,
Amphipyndax cf. stockiZe & D AHEACEI ~EE A & A LN S RE B L E
¥ 3, 51213 Thanarla conica, Novixitus spp. 7c & @ B BATRTEAD UL
BibAEAEAET 35 (Iwata and Tajika, 1986), —7%. TEHIF, BHiEtso Kk
R 5 OB REBR IR S D B ER D & I3 A HIBEFT A4 §558.5£1.3Ma
DK-ArERDPHEI N T B (B, 1990), KEED HREE~ 184
BNCHRE S 52 L 2 HRT 5 &, MR ES BT (7) 251488
BEEHHEIZ W72 RO BRI LNk v, 1B, KERBRUOBBGORalR



FH b, Orbiculiforma cf. monticelloensis, Spongostaurus (?) cf. hokkaidoen-
sis, Amphipyndax alamedaensis, A. stockiiZr DHEBILAI»HRES N, FD
BREZBEZ-—RA PV EF T EE3NT05E (BT, 1990), ZnHERKIT
VA MEZTERS & ZOBEIZANIRIBIR
DFFEBN RIS - BRBIRENEENERIC L (T3,

RS RS N T 597,

FHER» L3 ARRWZENTwlwn,

FRIBOBIKGTA (B | Ey-43) 5 Siz Amphipyndax cf. stocki, Spongurus
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spp. DL N TV 2 FM LR TH TH 5,

PEo k 5z, K—ArfER & f e~ iR e RbaERIC R 2 L 35
B T BB - LEE - BB IIBE AT, BT ORBEIR
BHAERLD>—2 ) F 7 > ~BEHHAH. B & OB I B &
2 Hild (F48X), KT % L 2HE - BN TN B Tt
BFERCEEE L +OBRT L2 E 3R VA, TEB OFRTASE
EMEAENFEREIERLEBENML TR L9 R25, 2, 40EZH K
BE DR EIRE - REREVRENEEKTH 2 EF2 ol UL % & e WHEH
B, BUBBOHEMLERIIOVWTRSBENRETH 2,

M. 2. 14 3EeE

BRI BT 2 S EHOEEEIZ. 131Z. NNE—SSW (LRI CIINNW
—SSE) oM ZRL, KE 21345 ~90 81§ 5, SBSBNICHEE 5 ~$H10mo
AL/l RO LN 555, ke LTWE - IREDHERBEEIIRICH -
TEMRMZRLTE), Ryt E RESkEEZLHT, LrLars, By
TOTHMHERRE - MERE LN L “ B ORKBEOBEBERILABEI HFW 2
ER. B 28— E0ME (R OB S 16kn) ICHHFS N B ERE
DEFRLNTWZ L L, BHMAEMEE TRFEATELWI LA SN, L
P2 > TZ DREEDTRIC I ER)C & 2 GO HEFREE, & rrHEs5
LTwaintasLnb,

ERDLHIZBEE - BEE - KBTI, KBRS - RARErEREL T
5 _EAMRAG - BB A 2 NOFE L O TAOME & I3 HEERNEmEmBER T
HrIEHLH\ (829-403), WiEHE. BHHK~EH. BLUEEL > XD—
et ErMEARHI £ 0 B - TRODERENBER L #FITTH L, 7o,
~NERIIWNRBEORMICRE:ZL . ZORERE (B Fhr->THI L3N
PREITH B, oMU EPERE DI LIE U IS TEEICPAT 7 SRR /0
WgHALNE, Z0bDOMEPLEHMHIL., BEIIEEIEEMERT
Y, WMELEREICL TEZ 5 L RADWEH»ERN O Lico L BT 78 L8
RENUCHE) FWH L HEENL, BHOYA 7LD OB L 518
EHLBRY)RELOWEEYNH S, 2oL EICmZ T B2 EoTHOE
BE-EERELY L B oRRBOBREIMUARES BV LD 5, B



BEENA b —HBi3, BEICE TN L 2BENICHAEREL > 12
FAkMEE % & > T 2R H B,

BRI EEENSAICIE, — R ERICIEVN—SZL W LNE—SWHRDRE & |
NNE—SSWO G5 v Rz 15 2 L2 L#EE 2 s NW—SEB L U'NE
—SWHIB DRG] ) KT G h o453 5. ERMEOMIE & L Cid. S g RERic b
ROKRERE - REBEDEENL D0 b B, 72, FEEMEL» L HEEL
ANTHOFUI BRI hlT 288, EES LBk ¢ “EET—{% 2 51
B B & URERIIZ 0 R I REESNG, 20 b, LEBRESH
WO LEED» S RERICHE BB, REROMBEEN ARENEE TIEL0
mbll FOSRIE BB I N, R BEORE L HIB TH 2RI H 2, 2N
LOEMEKEIZIE “HEEWRE" % & ONE—SW~NNE—SSWH AN K E
DUREL T 5, IRYIDKIEE LTIz “ARIRKE" % e hHEE NS,

BETHAIE L F 2 SN B BHEE CTRR (BEE - £EE - BER) &,
2—2Z Y e F T~ S & BRI AT (KEE - ERRE
B BHER) LOBRIMETHILETHE. ERO FEE, LHERIC WL
LMIB L E BRI AT LN B HEHRIISBROBETH B,

FHBEOBERZFII OWTORBRIAFHEODHN TR L VO THET
%, ZHICOWTIZHE (1988), #4AHZ4 (1986) b & UhEIZAH (1986) %
ETHRBNTEBD, FhbseBBENV,



V. #E=%

AR AT HHBEERE, Thid L HANE - BHEE - HAREICKS 2
n3 (#3K), INLNERIIEE L TEBEROXIIEHSE & CHBRHEEE
LY %), B TeaBfkich 5, BABRRIZRE - GEREILE - il
HENk 5,

AREHIRE & U2 DRENOTFE=RDBFIZOWTiE, AkIH (1988),
ABE - BE (1990) 2k edoNnT, ABETCRIICL EDW TR

~3,
V. 1 BB M)

AiEizs (1988) s, BRI "HEAIR, RiggNo EE
YN ERB LV EDZHTH 5, ARIIERM TR, FE~7 FACEESR
- EERERNERE - > 7/ v+ 4 kBRERE - LEANSIRETEB
& B KRS T B IC O I LT 5, ARIRMRN Tz dbER O/ R
LHRHABICERNG S T VA KRERES LTS/ T 5, FiT. Kb
DTBCEE ~AELIEHEEAERIKE - MAIKE L D 1), ot bEE
ERITTWD, BHIEHEIIEENE TEL (w5,

F 3R EBRNBHBOFE=A.

SRBS w ® OB OB
o | L] M/ RR®EE | WEFLRLE
| % s - = "
o | B BENKRE | ZRIRRE
ol (R | | wmmLs
5 Blos on ox om0
"
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ik $TIUFA
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BRI MERARIE TR AEER ) MRS A SR B REENREE (L€
Y FACEEEEE) OK-ArdAA11.820.6Ma (JUlE - P, 1989). AL
BT 4 var Ty 7ERH12.0Ma (K- &, 1987) THDEZ e b,
IR EF R PO X IEBDOEWTH 5,

IV. 2 fEERE(Tt, Tb, Tm)

AWEIIH (1988) &, BRI ARRIBISIE &R & B T ILED
HtgH#gic 2 Taf L. ECEREEEB L) %5,
ARIEIHARNTROEE & 20 FICERCHHT 5, MMLE ) ZTils
HAER - RERE - TREEAMER L) 2 (B9, TROZKEHE X
BERIZBHEE L2 LA FORICHH L. ECHKROKBIRALZREE XA
BE - BIRARES - KILUBEIRE L D 25, IRERBRIEOFII» SEEIiC»r
T B. EORN D L BIEIZ T TIZRRBEDWRSE L) % 555, B
DR ONTRETICHDEFCRIKERGHIMEL, 7315 - BEORENR
Vo F72, BERSBRICERTRE T, AERICHRT 2 EACHE. 50X
RENEL EHEHT 5,
EROZREEXRER I KILABE - SIKABE - kLB - i~/
ROEERA LD ). —IBEEEMET 5, KILASBE - BEKAMEIIEL ~10
mDLEREOAR E LREGKIUT T ZMEOFEEEI N 0D, £RICHRZE
Th, INLDKRREEFAATRISA94F LHEE N0, BREER T
IEI7IRT 4y 7 RIUABERNET 5, BIKABRETICHEEICALEZIND
KINBSEEIRE I ZXRED» L b KINBE 22 ) T2 2GR L, BIKABRE L
FRIC AL TR I T7254 FOIBSFETETFTRAIA L OESEDEDLND,
L~ MRS IR FEOREZNF R, 22 TERIRESHIKED S (=827
AT 4w ZRVE) EMMET B, BHEIIFERO TALBATIEER ) DINE i A R A
TR S H, ZOMOMKR TII HBERRE 2T 20, $7213. BE
20~50em kN O —%EL, TNLDBEHIIEEL., AMEBRERET LI DS
<. BIETH b, SREBE & U BRI T3 —8055 W B 3 b 1
BEZANH B,

BT TRIRBIPA S AARRICEOBERMMSZ BT 2 (F50X), A5



TAras
INOFNUON
caran
v

e

244

A A
A Al
A A

VAVAV

ANAINA
NADNAN
ANANA

VAVAV

ANANA
NANAN
ANANA
XWAXNAY
JAY YAY YAY

> b >
[

9
1> » » »k

Ne e
EARNARRAY
NANAN
RN

ANANA
TN e N e Ty
EAY YAV WA)

ANANA

»

>y
Py
[ 23N

3

AY YA

|
|

&
i %8
B8
1
s

=

[~

B
Rk
By i HKER L — b
R
0 Tkm

BERLUERERBRE
MV - T .- A
v V.V (Mekd - rEs)

ETRAREBBERRES
(=BNATOTFZXR1 1K)

Bﬁ klﬂﬂ&aﬁ gﬁgﬁlﬁ v

FRXF 1y TR

TR ERX LU*&!II%
I EETEE T

TR AR~ MR SR A

R (Rb - B £ )
W L]

F40 B E ORERERK,

— 64 —




ARBEGITREE).2~1.3m T, L 3HBETH B, —HRA T4 > 74+
LT3, BEEIA - NHZREL. 2ALAA - BEHER - &
B - TEWLEYD» L b, 7 ADRIIB LD, 772D RFA MK
RENTWBZ ED B,

FRBOEIZIF580mEL EThH B,

[RGB S S UML) ABIIAEREFBEICBB Y, HEMBICL DA
AT BBONT 5, KFOK-ArEMRIZ8.7H0.7TMa%z RL (U - PEF
1989), ARG LEBHLE, 203, TOLMBEEZ LD,

ER] RREN T\,

50X

BB EZRANEMBEEHE,
& (3 3mm (ER=2)L),

oly MALAR, pl; BEA.

Iv. 3 #&hE

EfEII (1936) 1ok “HERMEE &L CERS L I (1988)
CEVHERMEE L CHER. HAMBIITHE - B - BB
207, ARIBHIEIC I PERE - EEBEAM T 5, HEAREOER I TERE
TILHAT IR IRHIR A O BT AL R R T H 5.,

V. 3. 1 g

AR KEHIS I 5 AT 2 PRI L R 2 RS 2 R RS - Bt kR
BE GERARE) - IREE A (RRERE) - KSR XrE (KBR
W) EN%bd, ZNODAERBRVKRTHBL L L HES NS,

(EEREME> (Sc)

RIZIRA B BRI E DB RSB . k. BREFEH L & T
ST E -SRI A0 L, TNLDTESBRIC O WTIREET 5,



HEREBEEII T~ M & ~REE L 0 B, 2N DRERIZBER
DI RHEFFATER Y FE T 5, BREEEHNBEICHET 205 - AN,
HAEBLENBICHRT 2RRBE L kEE V%5, ZnbiB3WFRLE
~HETH 2,

EEWERENEEILX 3 ~1mTH 5,

B BFRAKBEDREREICALN WS - BED ) HEBE 1 mUToREICD
WTRAETH D9 » LEREDEBENFICTEH TN,

CERKFE> (SWt, SWr)

FEM KRR IR DAL, BRI OER B & A MEEIRiciE
KA L, RAUEE ~ A XL S E R A RS ~ MRS B L U
BEBRE L) 5, ANBHS CIIBEES, k. BREFB LU IZ4
AL, BCH~MREKEZEE L., —HBAEKEZE,

L~ MRS T RE CRFEIREB2 2L BRI KIUT I A2EE L,
BRAHDIZDZ L HHHESIN), EFINIBERIIREL ~3mT, Fig
RO PNV, RICEBBEICZ L WA, AKRTIET I FnRELL
MIREEIRE & o M E - SRR ED BRI ED b N L EHEDDH b,

KINE R ZWALE - ARZIE - By (RE1~5em) #FL72, 20
) bLRAEAER ITREEErREL . SRAMBICED, flic. Y EFA Mb
L 2O 2 &, AEEY T RICEA, ZKAERLHI L F=—
HESERL T B

WACEEEIIHRPE S L BRBE oL, Wi REBEVrEEZL T»
5, BHEBBRDOKIUER LFEETHEH. —HEREZH) 20D 5,

ABIEHIRNIZ B 5 BERABEDBEIZ20~120mTH 5,

FH51X

ERR KRS DBEMERE
g3 3m (EfT=2 1),
pl; #HERA.




RRZHE> (SKt)

Ty TH AL, KIEHBADRRICERIC /T 5. 2 7 VIRITT
R T 3MOLERERE & ZORIBICHELN D AEEL VBRI N B,
AREHIRA T2 B L FOMER VLTI m L. ECXREE KA
B ERARE ERELY LD (F52H). —Hic 7wy ZHRiEEPKILM
REAT S (B53M) A%, TS DKBEIC AR LR e LR EHRY
ZCEHEIN, 2. KB THML CRERIVEERRE - a2 AEL T
22 Eh5, ROKETOR KA - RV HEI NS,

THNLDERLEIIDPALAL (0.3~1.5m) EHEA (0.3~1.2mm) H&ED
LUk EZ B L. SROBFKROAE (0.3~0.8m) 2EHT 5. Hu,
HAER - S AR (0.1~0.2m) 280, AEIMRA - BT - &
FHEA - FEBEME ST AL % b, SRICHETH D (B54N).

) X TREEIZHERKRESMTH 5.
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53X
FMALFHIZ BT B EIREREDEK.
JLB 15 WRiESE,
2 BWAE, 3; kI,
4; TREFRBLUKZ22) 7,

54X
BREREDEBERE A,
WlE(23mm (ERX=2a)),

ol; A LAA, pl; REH.
cpx; HEHET,

SREFRILE> (SSt)

PR TH AT, RIEHIROKE ISR S L. £ O— 81 ARG
BN 2 X —FAIMHEIC AT 5. HEE 2 BRT L5V ZOHETH 5,

A ¥ —3AHE TR~ IR B~ RIR BZ LS E KBRS 5. Kk
IR S IZ TRl ~ 3em kDX EZ L LT, — BT EIEZ I —2
F—=rRich b, o, BAEZEAL, —HTEABOAERKEET 5,

WA IR - WRDERINBEENATo 77254 P LKRERENZE
AT 4 v 7WE~KILAEE» 5% 5 (B55H).



RILER
NATOTSZLA b

~ KRS

#5505
B BT 2 FBFRINENH B,

I D KILE YO B EEAHE TIIRRT0MTH 555 AX—HAD
OCiAIMTH 5,

V. 3.2 L3R

ERB AN RS - ZFUNRECS - B/ IRERE - Hafkiiad o
70 BICEER TR - L 2 KBRS DBRENS,

CERNKBE> (SMt, SMw)

BAEN KFPEIZ AR AL, DEgoaAN 2R e L, AKX
TRHIRPES DI AT F & BRI T EEc 5T 5, £& L TRERIUEHE
KEEBTH b, ZNOITEIKRABRE - KIUBEKE T L L, ZERICILE
R EEE .

AKREHIGHT 2 BEREEREIEES ~10mT, AEL > XiE 1 X 5m
~5X30cm& EfbicEA, &RicT T 2AETH B, AEL > X3 T7 RE T,
LROFMEAEEFTHOIINL T, BEHT7 7 AE3HEA - AR - BERICE
B, BAGRIE1 ~5mDEE - BREIWE - e £ T, BER» HH
RLIHEREHELERT 5,

BIKABEIIR] ~ 6 nOFEAICEUARZINESRBRHEINE 7 & kil
ERESIER KN 2 L) e 5 EH L VEBREN S (B56X), HEHICIE
MER - AR - BERIEIND, BKARETICIIAIIBEIKE 2 T
NET D, BESHE L THER»LHEL-HDESEALEAEINS,

ARINEHIENIZ B 2 BARN AFEEDREHIMTH 5,



#5565
BAEN KkFrEOSEMEER,
HEIE(33mm (FAT=21),

CERNFEBHE> (SSr)

PR THEEAACER, RIERIEAN O =R Fsic AR A L. AR EEH
BT 2 X —BHHEic 2 DIERFH» S b1 b, ZFRIFTHE IR RENFEE
LEFRECHORNDER - AEPEE TS, MERIAHETEL (BB,

B350~ 70mTH %,

B/ REZKE> (SMb)

BXEORE / WEEH (TGS, SEsEN) 2 5 EEkic 2 T & BEGE
Hieaml, AR - ARG 2TERICBE-> T, Fio, TREBELY
B, BEFLESPICE—HRERHEEY I RO L5, BKER TILE
MBELTESICBBY., FCEREGEHBERRES (Tay 773-) k)Y
b, o, BHAEMETRIOBICERIUEET S,
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(Abstract)

The Engaru district of latitude 44°00’ to 44°10’N, and longitude 143°3(0
to 143°45°E, is situated at the eastern part of the Kitami Mountains, and
geotectonically belongs to the western margin zone of the Tokoro Belt of
Hokkaido.

Geology

This mapped area is mostly composed of Upper Jurassic to
Cretaceous melange complex and Upper Cretaceous to Paleogene sedimen-
tary rocks, the latter of which are overlain by Neogene Volcanic and
sedimentary rocks and Quarternary sediments, as shown in Table 1.

The Jurassic to Paleogene Systems

The Upper Jurassic to Cretaceous melange Complex (the Nikoro
Group) exposed in small area at the southeast margin of the map, consists
of sheared and weakly metamorphosed greenstones and chert blocks. These
rocks are the fragments of seamount and other oceanic rocks, which were
accreted to the Paleo-Kurile Arc in Late Cretaceous time.

The Upper Cretaceous to Paleogene Yubetsu Group distributed

widely in the mapped area consists mainly of terregenious turbidites and
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associated coarse clastic rocks, accompanied small amount of acidic tuff,
tuffaceous mudstone, and pelagic and/or hemipelagic green and red mud-
stones. It is separated from the Nikoro Group by major reverse fault named
the Saroma Fault.

The Group has a general strike trend of NE-SW to N-S, and it has
been cut by many strike-parallel reverse faults. The turbiditz within each
formation show steep-dipping and mostly eastward younging, but the
radiolarian fossil indicates that the “upper”(eastern) portion of the group is
presumably older than the “lower”(western) ones. The faults seem to show
imbricate structure as a whole. Therefore, it seems that the Yubetsu Group
is a trench accretionary complex formed in an eastward dipping subduction
zone along the Paleo-Krile Arc during the Late Cretaceous to Paleogene
crustal convergence.

This group is divided into ten lithological units; the Kumanosawa
Formation, Mukaiengaru Formation, Toyosato Formation, Yasukuni For-
mation, Asahino Formation, Kamibaro Formation, Onari Formation, Mizu-
ho Formation, Wakasa Formation, and Nakazono Formation in eastward
order.

The Kumanosawa Formation distributed in the northwest part of the
mapped area, consists of dark gray mudstone and thin-bedded turbidite,
intercalated with thick-bedded turbidite and thin layers of acidic tuff.

The Mukaiengaru Formation is composed mainly of massive sand-
stone, thick-bedded turbidite, and pebbly sandstone, interbedded with thin
-bedded turbidite and conglomerate.

The Toyosato Formation is composed mainly of the coarsening- and
thickening-upward sequences showing pelagic and/or hemipelagic muddy
facies overlain by thin- to thick-bedded turbidite facies, interbedded with
pebbly and massive sandstones, mudstone and slump facies. The radiolar-
ian fossil indicates that the hemipelagic red and green mudstone of this

formation is early Paleocene in age.
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The Yasukuni Formation is a coarsening- and thickening-upward
large sequence of pelagic and/or hemipelagic mudstone, dark gray mud-
stone, thin- and thick-bedded turbidites, massive and pebbly sandstones,
and conglomerate. The upper portion of this formation, which is made of
coarse clastics, shows fining- and thinning-upward sedimentation. Dark
gray mudstone and thin-bedded turbidite intercalated with acidic tuff and
hemipelagic mudstone increase in thickness northward, but sandstone and
conglomerate has become finner and thinner to the same direction.

The Asahino Formation is composed mainly of thick- to thin-bedded
turbidite, accampanied with pelagic to hemipelagic green and red mud-
stones, acidic tuff, pebbly and massive sandstones, dark dray mudstone, and
slump facies. The lower portion of the formation shows coarsening- and
thickening-upward sequences, and the upper portion fining- and thinning
-upward sequences. The radiolarian fossil of the hemipelagic to tuffaceous
mudstone indicates early Pakeocene.

The Kamibaro Formation is made up of thin- to thick bedded tur-
bidite, intercalated with massive and pebbly sandstones, dark gray mud-
stone and tuffaceous green mudstone.

The Onari Formation is dominated by dark gray mudstone and thin
-bedded turbidite associated with hemipelagic red and green mudstones and
pebbly sandstone. The radiolarian fossil indicates that the green, red and
dark gray mudstone of this formation accumulated during Late Cretaceous
(Campanian or Maastrichtian ?) to early Paleocene time.

The Mizuho Formation widely distributed in the eastern portion of
the mapped area is mainly composed of monotonous thin-bedded turbidite
associated with thick-bedded turbidite, massive and pebbly sandstones, and
acidic tuff.

The Wakasa Formation is dominated by pebbly and massive sand-
stones and thick-bedded turbidite associated with thin-bedded turbidite and

slump facies.
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The Nakazono Formation distributed in the eastern margin of the
mapped area is composed mainly of thin-bedded turbidite accampanied by
sandstone and dark gray mudstone.

The Neogene System

The Neogene System is distributed in the western portion of the
mapped area. It consists of the middle to upper Miocene volcanic rock and
lacustrine deposit, and is divided into three formations, The Mobetsu
Formation, Tomeoka Formation, and Shanafuti Formation in ascending
order. These Formations are unconformable to each other. Several
Neogene dikes has intruded into the Cretaceous to Paleogene Yubetsu
Group and the Neogene formations.

The Mobetsu Formation (the Shibunotsunai Pyroclastic Rock Mem-
ber) distributed in the northwestern margin of the mapped area is composed
of rhylitic to dacitic pumice tuff associated with coarse tuff. The pumice
tuff of this formation shows the FT age of 12Ma and the K-Ar age of 11.8+
0.6 Ma.

The Tomeoka Formation is comprised mainly basaltic volcanic
breccia, tuff breccia and lapilli tuff, intercalated with mudstone and sand-
stone. The basalt shows the K-Ar age of 8.7+0.7 Ma.

The Shanafuti Formation, comprised of the Lower, Middle and Upper
Members, is characterized by lacustrine deposits and subaerial volcanic
rocks. The Lower Member does not occur in the area. The Middle Member
consists of basal sandstone and conglomrate, rhyolitic lava and tuff (The
Wakamatsu Volcaniclastic Rocks), basaltic volcanic breccia and tuff brec-
cia (The Kakurezawa Basalts), and andesitic lappili tuff (The Sakaeno
Andesites). It seems that these volcaniclastic rocks seem to have been
accumulated in shallow water emvironment. The Upper Member is made
up of dacitic welded tuff, tuff breccia and lapilli tuff (The Tanimotogawa
Pyroclastic Rocks), rhyolite lava (The Misawagawa Rhyolites), basalt lava

(The Minaminosawa Basalts), and andesite lava (The Setaniushiyama
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Andesites). The basalt lava shows K-Ar age of 7.3+0.4 Ma, and the
andesite shows of 7.2+0.4 Ma.
The Quaternary system

The Quaternary systems are composed of the marine and river
terrace deposits, the talus and landslide deposits, and alluvial deposits. The
terrace deposits are distributed along the main rivers such as the Yubetsu,
Baro and Kerochi Rivers and northern shore of the area. They are classi-
fied into three terraces in termes of height ; the 1st Terrace Deposits are 15
-40 m high above river level, the 2nd Terrace Deposit 10-15 m high, the 3rd
Terrace Deposits are less than 10 m high. The talus and landslide Deposits
distributed around the mountains near the Yubetsu River is composed of
subangular boulders and pebbles of basalt, clay, etc.

Applied Geology
Mineral Resources

Gold-silver ore deposit occurs in a small scale in the Kerochimar-
uyama area, but the mine has been closed. The ore deposit is intruded in the
epithermal fissure-filling Ag quartz veins within the sandstone interbedded
with mudstone of the Yubetsu Group.

Sandstone of the Yubetsu Group, tuff of the Shanafuchi Formation,
gravel and sand of the terrace and alluvial deposits are used for civil works.
Ground Water

Available ground-water exists in alluvial and terrace deposits along
the Yubetsu River. These deposits have spacific capacity of 47-2, 442 m3/
(day-m). Hower, the Neogene formations have the spacific capacity of 6-21

m?/(day-m), and the Yubetsu Group have less than 7 m?/(day-m).
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