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JRIE LEBICHEA & E T OMMBCAM N RET D52 & h
D, ARHIXTHHACE O ST 2 HE Al L
xfEe L7z,

IvV.3.3 X#RE (ou

BrHEEESICE, EEv )V NMEREEEL L,
TENCHD S O E A BRIy B TR SR, ARHURIZIT
FEHOREDOHSAMAT D, KA - BH (1980) 1FKIA
(1979) DKREEfER EEOWSE OEE % 1 5 s & T
JED THEICFHER L.

ER kA (1979) k5.

HH 5 FIRAUEIERERRIT KR FE O KFE)nvy G
R 1 I )

7 RMEHSEE AT .

B B AHUISTITHI600m.

BFEFR Ak CrIRfER NVHAXRMT 5720, B
HE AR I RS g mE 2SBS0,
& 23T R AL L R A3 2 ASHUIE R V8 35T o0 i 48 o830 TR
WERBEEAIIED.

B M OKER LSRR ARENS RS, BH
AARDOLNLE b ENITH D.

LB EER RBHOLAITT TR EE)| i
I OMESIN TS, KERMEOARE R T OTRE
X Y Xenodiscus cf. carbonarius, KEX / /AHEOARE
B LEoURE L W Eumedlicottia sp. 72 & OEE RO/ A
DL S TW5 (Bando, 1975 ; K& - 3K, 1978).
F AT EMOARE FHEORE -5 Euphemitopsis

kitakamiensis, Pseudoper mophorus uedai, Astartella toy—-
omaensis 72 EDBEALARHE I N TWVWD (Murata,
1969). T4 6D BALAIERKRE T EET~T 5. AfE
o FREICESGICBEDND Z &, F-BRT 5K
TR AKE EictbEans 2 L &ns, K
JE T EITBKSE TS, A REIBKE It S
% OKIR, 1987).

V.3.4 F#E (S, Su

KFEEEESICEY, BaxT e L, THITWEO8
BEERPT LR &R, KIS - SO (1980) 13kIA (1979)
DRFEE IR LE OIS OEE A O Teks & TAAE O T
ICHEZR LT,

wER KA (1979) 1I2&5.

Bt TR AUEHEDERIR AT Ta (i GEEN KR
HiTE) .

7 RMEHUIE R B O R RIS AT 5.

B E #91,500m.

BFEE ThoXEBLESITHES.

B B AR TIEE OWE &2 UL LI e
L7225 THE (S, F12KE) &, RN GEEEOJRE
MH75 B (Su, H12KF) KV 72%. FTHIEAKX
& Ml re G O EJIRAHE TR L, BEEL - 5emd
W O E & BRGS0 672 5. BT R AR
LR D B EES0emEL L DORJEEIESE Th 2.

R EBR e [ 0> 75 1 I sk A & B o
Aviculopecten ? onukii, Palaeoneilo ogachiensis 72 & (R -
T, 1979), SHEXED Medlicottia kitakamiensis, Cyclolobus
cf. walkeri, Paratirolites? sp. 7 £ (Ehiro and Bando, 1985)
DHEINTEIY, B EHICHLIh, vy
— e TAT—HIO RT > v AR, MREO KRR E
IZxttb &5 (Ehiro and Bando, 1985 ; 7KJ/A, 1987).

V.4 JEsHX o B8R

V.41 %&E (O, Om, Os, Ocg)

EL E (1969) 12k 5.

B NE (1969) TIHEE SN TV RN, KA
(1977) TiXAFRZAMBEBRTEAS LV EAZRTT
FRIRIZ 3 D RARTE - AKIRETETR Vo s (2 rp X B
i) LEhTns.

7 AREE A B o B 1L 2> B B 7 O R il &
T Ok & A REHIRIZ AT 5.

B B ARiuko ZERIISAMEASR L, AW
JERENERICE SN TWA T, FMZEEITRHT
HDHN, 1,500mA ETHD.

& O A (Om) 2EE L, B (0s) RN
B (Ocg) Zikte. FhUCHKAE (O) ZHEde. JL3E
faHuk C X A ES-RALEETRE OkIR, 1977) L SFAT7207



BTUbh, SMHMOMEGERZ LY. ThHOEED
L bR FERE GEFE, 1940) CTTFEHMEHER
T 5. dbikHE IR E RS (FB14XB) &
E L, 3 BUEICHYESOBER D & 72 D HLRI Y 5 % e,
a1 BEIR D K W R E ©, BB OIS
JEENOHEBHEA~DO LFHERIEARD N DM N &
5. BERIWERA ICHE N, EEEIERSE CHES
NIZKEEN S 72 5. AR AL I O AR I ImmEL T
DEDBEYM T % %< ELROAKE T (141K
A). EBEIZIOMTH 5.

FRUFDORBITREZEE L, BRLAL Tl
Ao T EEEI S H ke, REMICAL T 2L A
fELTW5.

LB EHRRURE AHMBEOARRE X 0 baidEn L
TRV BEBET 2 RIS sk K OV X Mt o
- BEPTHIXIC RV T, KR (1977) 1, A - AKAE
EELTHPREE, BEEEE LS  BESHIKA %
et alE, TEITESS 2045 W, PEides - AKX

A, EEITREN LR DIMELEICK S L., E%E
J8 D OWE & B PE DD 7 D HifE 2 5 RIREE L
T ERENEYARIGE, A DB, &
KA _ BT b Uz, A Bk o0 Ak SR I oD MR e A
MHEAEBIIHIEENS.

AR (RUILBRIEHIER) O ETE O AR £ KA
b Lepidolinasp. GkJA, 1977) 72 &, £-%KAEFRR
wiE (KALBXNE ) A5, Monodiexodina matsub—
aishi, Verbeekina verbeeki 72 & Dfh#EHR (Choi, 1970 ; H
R, 1973), Leptodus nobilis 72 & O esE% &N HA &
nTnsg.

SEAR Ly ek oD H1 R 13 b B oD e K5 i B3 oD ¢ B -
HEAMENLERTL2 DO THD. 2 TIHIRARKED
Fg (ORI - 5, 1954), HAKOKEGRE (ME,
1969) IZRpENTWD. HH L BIXHEATE Tk S
N5, ZZo%EEREN ARG & FERICR KR E &
MNEIMIHMEAEE LN OTH LN TIER.

H14M ALHEHX B R DA
A VERTETH ORBIREREG IS . AR X R kAL
FRHOFRIEIR.
B AT OSLRCWEOVEE. Wia e A bk
te (L), ARIXEHSAL R OMIER .



V.1 BEER O

AL Bl =B %R0E, - FEHEEBRORHER
E EM=EROMEEREN /L TW5. ARRIEIRIC
BT, FEHASE BRI A X R Mk i S O B I 0 AR
U, [N E &R AR X g ik e SR 0 22 5 (LA UT LS /N o3 AT
A

MAEHILI ERE RAEETEY, FM=ERMHE
B THY 2 7 RERENNEHDL L WTT - By 2 7%
EHERIC RS Clbhs. AKIENTIE, —8RE
MHER L ORELSEBRIIESBET I N TE R
W KREENORRHERES, T LY EEE, KiVE -
JEEE &K OVGHRATE O 4 Bzl > TR S D, ERT
HiEAIC LY, FEE - RIRBIZTTH =8FRI2, BB
g - GHEAEIIRE =8RSS,

ME BRI =R BAlE (W) &« RS
I, TEY = 7 REHERICTREEBEGR TEDLN
5. ARKgH CIX T ORHERE L LR JE# & OBf%
%, BHEABICEVELIBIET A TERWV. |k
AEOEENERET, ARMBENICIESA L TR, KE
B, T LvEsERE - B/ FED 2 BICL o Tk S
n, B/ HRENGERTIAICEY, EH=8RI1Ck
trEansg. RKIENIZSHT 5 ILEERN, mMibtEoE
maEA LERICE R 5.

Fob i K OV B @B 3 IS B B 2 21,
N7 2V AL TV A,

FEE FAEEE (K56, 1918) 1%, b=y - AT
B AT DRI B O IEERICE D £ TIKL AT
L2 ENRELI MBI, fHRE (Inai Series; &,
1918) HDVIIALEERE (IR, 1954) 7 & LREINT
We. FESAHIR T LB R D B i
FER (&EB, 1918 ; Yabe and Shimizu, 1933 ; fast,
1939 ; BHM, 1940 ; fadk - &4E, 1940 ; iJll, 1947 ;
1951a; =R, 1954 ; /NE, 1956 ; /NE « L, 1959 ;
MEH, 1963 ; $ffH, 1983,1993 ; WEINIZD>, 1984 ; R
1E2, 1990), S F X Mg rnEBaniz. ol
(1947, 1951@) 1EFEHERA Y E OREEZITV, T
OB (Raes) JE - RIR (RS akscs) 8 - R
(Wrsies) B RORH (WERHCE) B Ry L.
Zn%, /WNE (1956) (IREHE & O EATE & R L, )
B - YR (1959) 1EHHEFIE O BT % S4B E R
RT3 53419 2 RIS & f e #E o in . 7=

(Frey 380

FeHERICBET 20798 L LT, #E - BFIC oW T
EREOEAVINE (1969, 1981), % (1983), #& (1989)
Hem (1979,1989) 72 L, WAMIZOWTIE Shimizu
(1930), Yabeand Shikama (1948), Bando (1964, 1970),
Murata (1973,1978), Bando and Shimoyama (1974),
Shikama et. al (1978), Bando and Ehiro (1982), Ehiro
(1993), NNiEIED> (1995) 72 &, “VEEILEOMEICD
WK (1951b), i (1958), JER (1977) 7o &,
R JE DRI 1Z DWW TN - SO (1958a), 74 L1
2 (1973) 728, ZB - ZBROBERBEIC OV T
Kambe (1963), Z&#8 (1964), ~LAh « =HRT—F
77— (1975), FH - Tl (1979) 7o &, HEFE
AH - HEFEEREEIC OV CIESEM (1984, 1992), &M - I
A1 (1988), Kamada (1989) 72 &b 5.

IR EEEZ DWW T ORI, Naumann (1881) 23w ik
WA T BB AT L A A (A R k) 123\ T
Monotis salinaria, Monotis salinaria var. richimondiana
(=Monotisocholica %) A5 L7- GEddE Mojsisovics
(1888) Ik 5d) Z&IZWMEY, TNV ARII=E
RVNFET DI ENHLNE -T2, MADOL % HiE4
L LTARLEDITNFK - Bl (1933) T, Zo&kilE
ZHDWVEEHAICHNLGNTWD . ZD%OEFHN
KO FRIAIE E LC, E5EH (1940), i)l (1951a),
/N - BOR (1958b), Nakazawa (1964), HIR (1964),
ZZh% (1986), Ando (1987) 72 EDOWIZENH 5.

mEB#EE, H)ll (1951a) ITL > THHTFE, F
B, bEtEcXsrsh, NE - RE (1958b) (I TFHEIO
FrimiE & B oE  FEICK S Lz, £72%0E (1986)
EHE 2 e, ROBBEMENRE U528
EIERLTND.

V.2 FEIHERE

FaHBRE, B - A FIREEAHI LR O FE AL Bl
WIRL A L, FOLE Y FRgkE - KIUE - miE - H8
AEO 4 JBIZXyEnsd. —J, EWEFFITAITICE,
o8 & ORBFBERII AN, FEAVE & AN HE
L, »ofFREEIcHEIN T 2{iba LV ETHL
WA TR I b A 2 ET DRIFE N 0T 5. 2 aF
HFREREOR BTNz 2 gL 2 (NE - SOR, 1959).
IO OHEIT, KEBS RS EN S 25,

AERNIZ SN2 RHERRREZ B8T 5 L, T
CFfE R ORIRE) & B (RE RO RAE) o



ZOOHEREY A 7 ABRRO B, WYL 7L BIZER
MRAL OB Z2 8T, FEOY A 7V OEMIE, RE
END BN, EHORE U E, WEER AT
Beielera ~L B 2. s - EIRERE, JRata
ERRBICHY TS, EEoYA 7 v OfEHIE, WAk
HAVEVRE BN S, AL > THYBEHER RS
BSEET D, WAMITREE, TRAEHEITFEREIC
YT 5.

V.21 FHE (Hi)

WhaExFELTD2THZERT, MAEHALMNET 24
BHOKRTMOBTHD.

gL )il (1947) 12X 5.

B B R AR AR E TSR (R X i) .
o ARKIEHIRFEE T, KELMYT, KRgLAe
OIS T 5.

B B g Tik250m.

BB S . RKIEHIENTIE, PRESTRE & R
BT ) BFITHERR TE 2RV, AR S LT
ME ISR EEZOND. ERARBITRKREICE
HIZEDND. S OICHT A A OPTEEE G IRACE K &
EANBEAERICBEASh TN S.

A B AHURTIEPR-HRIR A EEE L, FRUC
BEAZED . BERERIEREZHY, 2 L Rear
2795%.

KHEWLEZ CEEE- SR A2 B2, KEILE
FAPEARI300MD MBI WVICEES N AT 5. BEA 1L M EE
ENTKEEEES Th 5. KRR ClEhio f g i
A GEI5MA) 2#E LT 5.

LB EEHR AHUROEEED I, ZiLE TR
AN MG OEHITA SN TR, RO i
JEEEOALAREIA X X A W2 " LS (BRIR, 1929).

V.2.2 KiRE (08
Fetk O FEATHEH D IEE T 2 KWK A KBTS 05 5

15 b FE CERREHERE OSH

BFEG  SE X IR E 25 TARE 2
A PO P EIIE . RERILFE T OMETR.
B
C
D

DIEFDIEE LTI,

D RWE OFATHERO R E LT B E RS, BAEIE 25200 T\ D, KARIIE T OMER .
CRWEOARN 7 2 V2L LT A IRES (BEfE) Liess (RERE) BB, REILFET OMER .
P RWEO BN 7 = )V 2 LT A IRE A & VRS B ODHERE R E T2 D BERO A IKEHE & K GES



W5 THZ8RT, WHEHEEZENT D 4 @ho TN
IV 2BHOHMBETHD.

ER i)l (1947) 1Tk D.

B BRI AR AT RIRME R (AL IR M) .

2 REEHUE R HH O KRR LD S Z DR IS H
JCTORWHFIZ AT 5. BE AL OB SR
AR L TONMTRS B.

B E 200-700m.

BFEER KB, FEELESIEY, REEICE
G TEDNA.

& B AKBIITPEITEHORELLAKE RES
(315XB) MEET 5. AETH & PEHICAKES -
TeB A JE e, LEEClInba &3t

AIRE VA TRk L RIK R B D ATIER AR L, #
fibZE AR T X D Pt dl CRkLA A, FHREA, BHRAO
EEKRERoTVD. ARESRITHEEL - 10emTHIKE
s L AE (BI5KC, D) L, HEZzERT 5. HIKA,
FfEa, whAafEEE L, FhicCaf 7 v amaid s
na.

WAEITEESem - ImT, A3, REAEHEARAO
BRSO b, 7T27F 0 0A, hia, AER
72 EOBIDBTERL S TN D,

LR EBR AR TIHEA RS STV, il
MO ARG OJeE 2 HIEEH - K H - B -t
LROFHEMILE 2L, WaE» LI EEbn %
FET S (RFE T, 1979 ; $M, 1983 ; Ehiro, 1993
72 ). Bando and Ehiro (1982) I, &I BINE Mg 3R
FMTEAH B OARNE EFH D A=A R EZFRT 2
Procarnites kokeni 7¢ & OHEEIELA DREH 2 8E LT-.

A TEICEA SN DBEE OAREBEN DX, %A
LA R A OERRHRE SN TS (BfH - HF,
1978 ; $ifHH, 1983).

V.2.3 E#E (Fu

WD PRk R A B 2 T R B
T, MHEHEEAHEK T2 4 EPOTMEY 3FAOHE
ThD.

wESL ™Il (1947) 12Xk 5.

B IR AR TS AR T R U (A X M)
7 AR HE R HGH O FEAL ST (LA PE & O 5 1
Wl AT 5.

B [E 70-100m.

BFER ABIX, KRBZESICEY, FRATEIC
BHTEDND

B B ABEIP-ERBEOSR-HRWENSRD. B
fMERIER 2> TR Y, WKREEET D, aidh
A, A¥EELL, EEHELTRAT = U B END.
ERSENTT 7 F 7 PIAEDBTER SN TN D.

LB LR AHURORE) DA ORE LR, F

oI O ARSE ) B HAbA OFEILEA T, EHLTHE
HFARBROHENRZ . W) (1951a) 134k BT KA T
(RAMIEHE) NOhieE - AR EOEN S
LC\W%. Shimizu (1930) 1 (LBTAIE (8K g H
1) 75, Hollandites sp., Balatonites cf. kitakamicus Z
HELTWD., LA OELNIZ LY, RFNHEREL
TRRIET =28 L &t (NE - K, 1959).

V.2.4 HRERHIE (9

EMETLOZE UORREB O R ET 2 1K G E e
FERETATECERT, MAENARKT S 4/8H
DI ENLOJE.

gL /E (1956) 12X 5.

W RS BCEGERAT B ivE e GRA IR
Hisk) .

7 AR Mk R HCE O AL ST LA R O O
AT .

B E #800m.

BFER KB, EBEZESICEN, EH=8%
MAEEICREE TEDNS. AKEBANTIE, REAE
SHITHERE C&E o T,

B M MR G2 AE X0, 5-3cmOBER N E T
LR/RAEETEELET D, ZOMEIRERBIZE LW AEDELLY
ZUF, EEDNELIRTWD Z EBE0.

LB EBR kG STV 2EELa Db,
ARBIET = A2kt E T % (Bando, 1970).

Ji

3t

il

V.3 [MEJ=#

V.31 FEEE ()

FeHEHE A EAICEY, BEREMAEZERET S 1
HoBRO FTEETHD. M (1951a) © FEE, %
E (1986) DFREICF L.

HhE® /NE - SO (1958b) 12X 5.

R EHIREAEEARE E KANETORRORED
ARilAvARb A GHEA X s .

2 RBUIE HE R R D o 3 A i L2 4y A

B & 100-300m.

BFER AXEHEN CIIRES R OB ERT
BT CTE R o720, PO B BaiE &
ITERIAES LS TWD (NE - 5, 19580).

B OB AEEHEEE20em - SmOJEJEEL A 229
Bi-MHLRI D E B 72 0, JREHERICHIE S 215 . K
Ml Tl R E R 23 > TV A 728, ki BER:
DRI N TEY, RFBECREATETD. AT
KILERBNZWEET VA BT, Ak, fEa, 7Y
B, AAXV T4 v 7GR T RUES N, BERE
BEIREA N7 En b s (BE16XC, D). BEITIZE A
EWKILEE DHIBEAEN S 725 (H16KIA, B).



Fiek b = AR L E RS O T O R ICEEIREE T E

CRE BRI —.

o0 w P

L BERR—-T—.

LB EFRK RErofbaidFon Ty, o
ROt BRE &2 R A ICEY, B oK/ Bk
HICERDHZ b Mok 7 REoRRGE o RAEDOMH
L & o TR ORRGRPFEE I L > TRZR S, Yabe
and Shimizu (1933) </NE - S (1958b) IR % I
=Bk — L= T RERTEIC kR L, TT)IT (1951a) 1%
J = BEICRE Uz, E IR (1964) 3 — =T R
BHEHICLTNS.

V.3.2 K/ #BE (Ch

FrpiE A RRACE ), WATEEE A TR+ 5 B
ZEZOEYEES. dI (1951a) oM BRI A O
g, i (1986) OMLEYEIZF L.

thES EHM (1940) FMEE#HEEICOVWTE
M EmA Ly, NE - R (19580) (XM EERE E
HotEs R HE L BER L.

Bt EIRRAT AT R ORI L OB L.
S W EaUEIHIRIC TS,

BFEER THoFHEELZELIIE).

B OB ABRRERESDEROINLOBEEND

s RINEEEE S < EhedriiE OB, EASCLERY. BAR—T —

C AR AL < EUETHE OIS, HALLE A IkmOFER V. HR—F—

RAHAFEAMEDEERN T 2 VAL LTS, TbE
T v a— AR A T GEITRA), RIZZEEN L
LR ET 5. R (BEIRE?) JBEFRLY 7 b
2 LEFLIFEfbAoEER RO 6N (BFEITH
C, D). BNV T 2V AALD Tz OB E T G I3 B
Lolb R E2EET S Z LIXTE RV, Monotis &5t
THRATIEARVWNEEZONRD. BERILEILEOARRE )
BB HEA T CIE RS A RO A D RIE AR E &
AECENREND (B1TKB) . AEEIITMEES 1 X
DKIEAEEAE %L BT

R ERFR AEIZLIZLIZ Monotis 72 XD M E%
ET D, EROXIICE ) HREOBRIIFAEFICEL > T
F/20, Yabe and Shimizu (1933) /& -« 3 (1958b)
WATEE D — =T BB 7 — g, )il (1951
A E A a0 T — R, iR (1964) 1ZR 8
DIF ) — VBT LTS,

Ml (1951a) 13EFE 1LVE )70 b BIFIS T T
DMK A E Y 2T RE Lz, EHE (1940) HEFFL
MAEIC Y 2 THEERREADEEEZRO TS, Zh
BIZANL Yy 72 2L TEY, “HEZE0NEEIT



WL S Tna. Lo LILABEO BT EALIC A6
THI Db YaTRERREINTE., IMHE - KK
(1958b) 1ZZ DY 2T REZBXONIMEEELILEL
% L, ERLOETRRIC CREMS 2R, MEE
HEHEMREATHE > L. L2LA2A5 Ando
(1987) XA ILFALROESE LB AAIR & a7 il
M5 Monotis DEEHZHE L TV, EAREICBW

Th, /MHE - RH (1958b) AE4 LVE G CREERS &
L 7= L3R 2 MEA 728 Monotis 2 & Bbh b &b a
BIHEENTHMTH 2 0D, ZOBCEITRIE”S T
WL, BR/RBPOE L HESND. EoZ &n
LEFIIHIKIZITY = 7 RITFHEL TORWE O &k
L7-.

LT B =B RIMLAERER / #RJE OEHH

0w

MRV A — 2. R LAEE OME RV O
CWAEORINREARE 2 < ELAEEE. BEILEALEOMEIR VDA,

: Monotis ? # &L AL AEER (8BmICFETem) ZaldbibomERy.
CRLE (EBREICERERE) . ZA AL OMER V.



VI. FHEE AR

VI. 1 BFE % OF9E s

ARBIMEHIZ AT D TR A HLRIE, EISKILIEE K
DRDLBHABTHD. FHEIL, BHEACOITREREE
DHAFIZ IR > THEAL TG A & B R R A~KI20kmIZ D72 D 5377
L, MO ZER - =B8R LI TR OCAEEE
FRCHT 2 (5 2 X)) . HEBEOKTE IR I D PEER I &
IRWNEEHA RO NS, ARIEMIR O oL, E
WCRIE « LE DKW - s - SR D%, #IE
ANZIZE DT b BIRA BRI E D RR LT S,

HEE

b BIiH#C I T 2 TEH AR, KA ORE S
NoREREN S (NE, 1956, 1969, 1981 ; &R,
1989 ; FTH - IR, 198972 &). FHEIHHERDO O B, K
B REBOREBRELATOME T B BTe4a NNW - SSEH
M OE A b - THERM LTV A0kt L, db#dt kil
HIE FE T OO ol SR A LA RS D it 3 B AR A TR L C
WDHDIZTERNWZ &b, ZOMICAL B L2 o
i - WTEERC K RIEEI N -T2 E X b, TOEE
i TR IERN (Kobayashi, 1941) & LTEHZH
ATE (R - i H, 1988).

b Bl T AR O 5 B, kEEE, At -
W OHERE RV (5UHILIRE) <0, FEERAL B L o> R i
ORI O L) Sz omsy (il e,
BrAkE, ks, LB LEE R L) RO A (L
NRE) WCHREL, RS - TAHA b - LA KOk
AP OREREND (FH -8R, 1989). ZAbd
KIPEFEIE, AEARECERICET 25613208 A%
ZTTRY, WAEEOER IV LRREMITIEE LG
DL ENTWD (Kanisawa, 1974 ; Shibata et al.,
1978 ; SEH, 1985 ; R - A H, 198872 Y). EAFH
Wi, BT AIFTERERI NI TRV EEORI
B TAYVA NOFHEETRTE, YL T A NEERST
NAVEROLRE b —EICFET D (R, 1977 5
H, 197972 &) . mEEAL BILHic I B A R O K ERTE
FToOWT, IR (1974), i (1979), R - i H
(1988), A M - R (1989) 2 LIc XV RIEN 2 S
T3,

A [ i Mgk 2> & SALA I M3k Ve L2 2 T T %
KA, BRI/ (1956) 12k 0, HrAMEHEED
DVIH AT L ER, KA XNE Mk FE o K By
Fid oA RBHEEICEET S 2 e EmIh.

(50 (R%) 5i#&)

oo B (1961) 135 F4yo | #UERME [KAIE] 1[0k
WCHABORE &g n s L, =5 ORHEICxT T
L7z, fhE - B (1961) 12 khiE, RAlEXitEHikc
B EMEVERFT, BBLTmcAlNazatei
HEd, FRE T TAICENZIEERS, 0 EALic
ZIEE I AEESS, BEIRAESS, BEKEOHRENER
5. Fie, AEMICEEEAZLEETEE L, SO
B ORI AN A @A L LEE o T D, B
2, ESEEAZILIEIE Y e VEARIICET A L &N
7=, Z0t%, R (1974) 1%, FABICHA DAL SR
WA LRENET DI E2REL, ZRE-ZILAEN
K, OICELm 7 VI HERICET D L &R L. KE
(1989) 12 XHUiE, ¥ABOZREO(CFMAE, FTHE
T DB EROBEN A (IR d 2 PrREE A RS R O
AL & & BICKEGLE E TSI B Lo T
7V LA ORI A R, WITE O K OYE A IS
TUX, M - BEE (1961), LAIED (1997) OWFEN
HBH. BE (1979) Ik, HA O KIS OEEE
WA - -7 VA s ORI A A DB EFEEIC
%<, ANV RY —HERESEILGELELC TS
HLORHD.
BAEOMHER L LT, Shibataet al. (1978) 3% (L
A H95Ma (Steiger and Jager (1977) OBEZEEHRIZ X
D) OK-ArERZ#HA L2, Shibataet al. (1978)
KO (1985) IS L 2R ORBEZ T~ &
AR L, v Lok [k L g CRE,
W RE, FHlE) R oE%E (Bivh
Hauterivian (24/1Y) TH A9 EfFIRL7=.

V.2 # A B

ARBME T, #HrAJEZ T O %R LA K 5 E
(Npy) & EEOZ LA- LA RS - KiaEiE  (Nan,
Nba, Npa) (ZIX53 L7z, TFESOZ LIS K I8 38T
AlgoFm > Tofm L, LIZLIEARGZES 2l
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OUTLINE

The Senmaya district is located in the southern part of the Kitakami Mountains, Northeast Japan, and occupies an area between
longitude 141" 15'E and 141" 30'E and between latitude 38" 50'N and 39" 00'N (141" 14'47.4"E and 141 29'47.3", 38 50"
10. 5"N and 39" 00'10. 5"N, referred to the International Terrestrial Reference Frame, ITRF). The district belongs to the South
Kitakami Terrane, Northeast Japan. The pre-Tertiary basement of the Japanese Idands is a collage of many terranes, mostly con-
sisting of disrupted accretionary complex sequences. However, the South Kitakami Terrane is an exccptiona stratigraphic terrane
in which a Silurian to Cretaceous sequence with several unconformities is well preserved. The Paleozoic and Mesozoic strata con-
sist predominantly of neritic sediments such as shde, sandstone, conglomerate and limestone that contain many invertebrate fos-
sils such as coral, trilobite, brachiopod, gastropod, pelecypod and cephalopod.

The Senmaya district is underlain by Carboniferous to Triassic sedimentary rocks and Lower Cretaccous volcanic rocks which
are intruded by Early Cretaceous plutonic rocks and porphyritic dikes. The younger Pliocene to Holocene strata unconformably
cover the basement rocks, and the Paeozoic and Mesozoic strata are deformed complex folding and faulting. The strata of pre-
emplacement of Early Cretaceous plutonic rocks are faulted and folded with N-S trending axes Subsequently, a NE-SW and NW-
SE trending fault system is developed in the southern Senmaya district.

CARBONIFEROUS

The Carboniferous drata are in the Karaumedate and Tekezawa Formations which were deposited in a shalow marine environ-
ment near the continental volcanic arc. The Karaumedate Formation underlies the Tekezawa Formation, and the former is com-
posed of shale and lithic sandstone and the latter is composed of limestone. The upper Karaumedate Formation yielded upper
Viscan brachiopods, Martinia sp. and lower Takezawa Formation yielded upper Visean Kueichopyllum sp. and other species

PERMIAN

The Permian strata in the South Kitakami Terrane are typically divided into stratigraphic units, the Sakamotozawa(Lower),
Kanokura(Middle) and Toyoma(Upper) Formations that correspond to the Nishikori, Usuginu and Toyoma Formations, respec-
tively in the Usuginu area. In the Fujisawa area, the Higashifukakaya and Shinden Formations are correlated with the Kanokura
Formation, and the Okago and Senmatsu Formations correspond to the Toyoma Formation. In the northeast area, the Middle
Permian Ochiai Formation is distributed and has a muddy sequence intercalated with thin conglomerate, sandstone and limestone.

The Nishikori Formation consists of limestone, lithic sandstone and shale with intercalated layers of felsic tuff. The limestone
contains fusulinids such as Parafusulina sp. The Usuginu Formation is composed of thick granite-clast bearing conglomerate,
sandstone and shale. Fusulinid fossils such as Pseudofusulina popensis have been reported in limestone clasts suggesting Lower
Permian. The Toyoma Formation is composed of thick monotonous shale and date. Mollusc fossils, Euphemitopsis kitakamiensis
and bellerophon yabei, were reported from this formation in the southern neighboring area

The Higashifukakaya Formation consists of thick-bedded shale in the lower part and thinly aternating beds of sandstone and
shale which rarely contains conglomerate intercalations in the upper part. A limestone breccia from a conglomerate layer yields
Lepidolina sp. and Pseudofusulina sp. The Shinden Formation is composed mainly of sandstone. The Okago Formation is com-
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posed of thick-bedded shale. The senmatsu Formation consists of massive shale with intercaated layers of sandstone in the lower
part.

TRIASSIC

The Lower to Middle Triassic Inai Group unconformably overlies the Senmatsu Formations. The group shows two sedimentary
cycles based on the vertical change of grainsize and is divided into the Hiraiso, Osawa, Fukkoshi and Isatomae Formations. The
Hiraiso Formaion is composed of thick sandstone rarely with conglomerate. The Osawa Formation is composed of fine laminated
shale with cacareous rocks and sandstone. The Fukkoshi Formation consists mainly of medium to thick beds of sandstone, and
the Isatomae Formation consists of lainated sandy shale with thin intercalations of sandstone.

The Upper Triass Saragai Group unconformably overlies the Inai Group, and is divided into the Shindate (lower) and
Chonomori (upper) Formations. The Shindate Formation is composed of massive coarse-grained sandstone with conglomerate.
The Chonomori Formation contains abundant Monctis and is composed of interbedded sandstone and shale.

LOWER CRETACEOUS

The Lower Cretaceous Niitsuki Formation is mainly composed of andesitic pyroclastic rocks and andesitic-basdltic lavas and
dikes It is digtributed in the eastern area, bounded from the Permian strata by a fault. The Niitsuki Formation is divided into the
lower Andesitic Pyroclastic Rock Member, and the main Andesite-basalt Lava and Pyroclastic Rocks Member. The Andesitic
Pyroclastic Rock Member consists of andesitic tuff, tuff breccia and lavas containing hornblende, and a small amount of tuffceous
sandstone and conglomerate. The Andesite-basalt Lava and Pyroclastic Rocks Member is composed of andesite-basdlt lavas,
andesitic pyroclastic rocks, and pyroxene andesite dikes.

INTRUSIVE ROCKS

Early Cretaceous intrusive rocks are widely distributed in the district. Small stocks and dikes of diorite porphyry intruded into
the Niitsuki Formation. The Orikabe Plutonic Complex is widely distributed in the eastern area which is mainly composed of
quartz monzodiorite, granodiorite, granite with a smal amount of gabbros The main part of this complex forms a zona variation
of the rock facies. The Senmaya Tondlitic Pluton located in the central area, is a large homogeneous pluton composed of tonalite
with a small amount of granodiorite and quartz diorlte, which is dightly younger than the Orikabe Plutonic Complex. The
Tsuyagawa Diorite, Shinchi-toge and Shinchi Gabbros are smal stocks in the south area.

Many small porphyritic dikes of Early Cretaceous age with variable compositions are abundant in the district. Hornblende por-
phyrite and granodiorite porphyry are very common, but pyroxene porphyrite is rare.

The Paeozoic and Mesozoic strata near the intrusive masses are thermaly metamorphosed to cordierite or bictite hornfels and
to epidote-actinolite or epidote-chlorite hornfels in pelitic rocks and volcanic rocks, respectively. Grandite garnet is sometimes
formed in cacarcous host rocks.

NEOGENE AND QUATERNARY

The Pliocene Takizawa Formation is distributed sporadically in this district. The formation consists of semi-consolidated con-
glomerate and sandstone intercdated with felsic tuff and sltstone. The sediments are fluviatile and show well-developed cross-
stratification.

Holocene dluvia deposits consists of flood plain deposits, valey bottom plain depodts, natural levee deposits and talus

deposits.
ECONOMIC GEOLOGY

Mineral deposits Smaill-scae copper, gold, silver and tungsten ore deposits including gold-bearing quartz veins are geneticaly
related to the Early Cretaceous intrusive rocks. There were many mines but no mines are in operation now

Limestone Limestone from the Carboniferous Takezawa and Permian Nishikori Formations have been quarried for about 100
years. In earlier times, limestone was used mainly for chemica fortilizers and stedl industry. Recently, it is used mainly for
cement.

Building stone Early Cretaceous plutonic rocks have been quarried for buildings and gravestones Sandy shale from the Permian
Toyoma Formation has been mainly used as paving stone.
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Summary of geology in the Senmaya district

Intrusive retationships between Early Cretaceous plutonic rocks and pre-Cretaceous strata are omitted.
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