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HR T o L2 ERT 5, BRI T EROE
ThHHI Magma (Migma) OIRERCRTDH ERIRE
DIEEED L R CEB L T TR LT Y,
%0, RaG. He OERBHEDTIINILTEL 5, &
DB Y G EFHROW, ~ v Vs AHEESHRETE
BT 5 RER LS, COBRSEBEIRFL VAT
LB~ VY ADERICIRG 5 HEBR P O U D
1B ThHbH, (Magma, Migma, Lava HUCR THGHM:
PR DR EEED—FE TH DIEHY U : AcU O—ET
532 EXHLBLY D)

(& R

(1) Extinct halo, type A (A~ w) ZfEWEBEFD
LOITRT S X b b EEE, BEHIcE, “active
halo” 2 ZDOMThHSB,

(2) A-vwi3BBEBO “just contact” IR %
Vo

(3) “extinct halo” D% {EREITBREEED
PDTHDEHLEL S S, :

(4) BRHBDH ~V Y aick5HHENNEES
RBICITHRERLRION, ~V VY axEEICANLDYS
BEXh b,

X B
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On the Cenozoic Formations of Nishikubiki Distriet, Niigata Prefecture.

1. £ 2 »” 2

ZILER » RIIBTOHSE/L, < OBER FEK
B« BIGEER < R AR R P OL TH A%
DRHILTREIC Y 0, KEBICRTINLE LM D
Dh b, FOMBEIMBREOCRIDOTELDLN T
%, ¥IRFERTOSSIEES, MEFAELPLELT
H#EHLh, —BEEEH O IO TRIEShSBRET
2T 5B, WBOXREILR FiIckiT A ARFHTIIL
¥ W IIRURE, o5 —BOMBICE L TR RE

* XfEb, AAMEBGHETERFAGT T [H
IBUES R MR o HBNHTE] LB THEL
LD TH B,

“»nBRERoEHb [HEE#Hcast Yy, MR
R REoTHRS—HoOME) Lo THaR
Zo%iB®n b ic X o TEBERD, ARBEH
ERAI =,

BLY S BB L 10X, ERREZFOSMMEX 0T,
BREERTOF=LEDS, cORFRIC—FInsC
LEBBLCRBELAELDLEIVTWS, L LADS
L FRHC RS OFRM S TRERS ik b v
DTh%, Pl » BILORE L I DTSRI DAL
T, CHhoP=IRFOERY I OCHEARICEE D,
BWRHAOBY i LTV52% S UiS=RELIROFE
« LR D Barrier T 503 DThHS 5 2%
*rubW s TREI—SEER) & T SaE R
i, RUCTEET 00, BETS UL, OMR
P BEE L Ol 2HEBR BRI Db OTH S
5 B
EM@%FH%%E&-*ﬁﬁﬁ$ﬂwbu;or.
BLE BN KR « RER « BIR « ARR Y
OEREFIRESH. HREMTIL. @FEORX2T,
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HHIC X s o E R TE 3 0 ¥ bk
T, i VEETHE 3% BIRE X o/ NERIce
A TR 5 T Lk, RROBREI T, BRNC
VWOTHEREETH B, ok WA B AR
ok LT, rhalEnsARMoBERTSH D,
BREEEREORDOHLETROTUL, Kbk bk
Vo bILbhIRBTL VDR, b ORI,
wHIZLTER, FOLSBBLTWYE, £FLTED
XL Tz EDOhdy BBV b2 I b ODL 5,
LW h EBO%Y, BRNCBTALEDTHS,
SERERY, L EFTCEO—FRICTE Vv, 2D XS
TEEE) MO :, SIRTELNEERIT, B
BLEROTHEL, REX—EHOROLLT, 6L
SRAFHEELT, IBRREROERBER, »{T
LELHIES, ThEd, T FTHE ORI,
% { OISR L T %, BETTORERL EiIC
P EEDI% {, FTROMBICH (B LWy
WD LD, SR LRSS TR R ERT
3 EFRC, ¥RELGCERICEORIFRSEF NS
DThB

M RFREREEOBECILAT, Z2e—X 7
v FINBOI, B E FREMOBEAWEOME
ThHBD, SOWITARIEID X 5 el ML 8o
i, BEETI i ohl < 0T B, fhlbEicix
bl b, BEILE, BEHEZCRbAD 7Y
v o RER, @RS TN TCIBEC-BEL EDE
EROr Bic TABHEOH/EL LI, WMPicohtt
EOTWB,

1949 425, bivbiuxil » AH, R EE ¥o1LR
BEOR» ORFARAERS T RET 5B TR
Hh, SOX5AMEL L IHSOMEY Licds, Eie
biubh HEOMBEOR WL L TR b T, ¥L-RE
BEREDTEH Dl d, Bk o BB HIRTISEIC
BT AR OIE 2B, S & DEBRS BHiH
oW, XhEVEE: AR LED L LT
3D THBY, EEBIhWETE, TDO( b X
Zoavi LTRLVCEREARL, thabrbhl
WS ORDOBER IR L CRERVWERS,
| Bl CHESE A S R IRLIER BN RER, MR,
BRI WRBSAEE IS, whub
FBRIX BVl AW ARBIES CHEBT B il
FHRKE « ARASABOBRERBMOF I LR

CBHTHRETCh S,

% 5 B

3 WEEIUVBEOARE

FAEET, BRI D, FERENL JukE
A HEFHKITIL « BOEFLEIC R 3BIThL 2, T
K bPE TR UP RGBTSR B A BT
LHHEUEHS S 2 5 S U B L, BIEEIUED
R T B B L « 3R 2~ T A BHETFECEL T
B, EHICIREE « KITA D 2 AP A U
%, HAWGRITUBSIH 7 b R L, WS
KEBRY 2L DTED, B ACBRREITEET 5. M
BERRcbloC, BEUREHSIERTRE (BER
B) o k2B 3 iRmaE L, i aglig - R
BEOHEHY 25, ¥hth b L Pl
BT b, 2 LCIRICHIT D% <, o
AT S BRI B « IO DM 013K S Ly b,
FOUEDKPDHIZI TR CE DO T 5, FEOEKS
by LA RECERHIER, SREAJNHIBNT 2 5Ll SR
NI RIS L A BERBOL S, AR O R 8E
BT EEYE LT, RRIBEEI S fuc kT 55
BEE ol

4 EEHSR=HTSESW
1) BEURR (Nonboyama Formaetion) : REHRER
BRUL ERHEE T %, [EX 1000 m L), AT

 ORTFRETH B, FOFRIBHRIECE bh

TCB1OTETH S, BEENLEH T, 5733 0em
DS « BRREBHOEFIEHT, Fi«BELMEE
BRHEOBENBEL TS, BOURV-OXHET,
BN L contortion 52T, —BEB=RDX 5
RBUR2T 5, &ORGBEOHMT, WD
hTERL, BEENEBCESE8MS 0, B
TR D BROEELUHE « PROBENSK b,
WELBLYTEHI L 5, FESMICHERED
nodule (M) 2&ir, (bRE LCRREETRED ZHR
B 238 B I iz,
2) BE:-BRE (Nodoni Formation): PG EIREERS
AN X bR 2= B R 5, B,
ZAr PR Tk 1000 m+ 128 L. B4R MRS TIL 600m
+, BRI T 550 m+ BELHEEIN S, RAJIB
BOXBRUREETHEOEESICE BE T 330
T, KESICE\TERR - BREOEREIDL H, Vb
5 “BEEE” OFRYET 5, Bk T, 3
OO B, FTRIXBKEAS A W EHOHTHS
<, ‘igem O nodule 2 EHT 5,

MR URGE OSSR AT, BHRIURED

ot .
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HWHESRBICEA L, Thl b iR b Sy
3o HEHIC ISR O S HRENEFRRL L 5 X
BICie B, & DM IREETRRAEYEERME LT
WER (Kuzure Alternation Member) XFENIzv B
BiISPEKET, SAROIDLL 52, —RicHm
LB Z <, BT 0nBlEET 33 DdH%,
R BRI UBTCRT < I BE IBE IR 2 B
1ro SRAJIMUE ThAHO-BERET, THCHEDEY
Bl %o AT ERTREIES LS, EE
BOPEDTE S X 5 KFEBIIZ Ly HIENZEMN
Ch, HBRAIELZ{BLh, ML OBLLTED,
50 cm BUF OMIBDEL BUEHA TV 5. KRS
THEMEIR B3 A~ O oFBIEICERT 5
LITETHERTL S L Bbh 32, BOEEINRIS
¥ BENT—ENAORBY L Tl i, Al
ZHRLNBIHE lgg:f R HIBHEAREICS ¥
T B, @ RO biX, KEFITOLD
DTHD, DIEE LTh, BEXHIZHEWT, EEII
Sagarites 3% <, W THIZHEDRIGALN S,
KEULEL L Th, BEIgHRZENL Thyasira bisecta
CoNrAD, Solemya labeosa YOROYAMA, Buccinum sp.,
Linthia nipponica YOSHIWARA Jr FH3EEH L, PHEH
INE# 51T Cardium nuttali CoNrap. BRDF, SO
I EXEIN TS, TRTHRINNEEIOR AHRED
5%, Thyasira sp., Mya sp. 25@EH Uzo
3) NERE (Kowazume Formation: ) : PiSHRERRES:
BRNESEORTERMME T 5, FE 300~350m. 2
i LTPRROEBR L RETH S5, AFR(LED
LABBTHhHAFEERME T5087 Y Y BE
MR (Tsutsuishi Flysch-type Alternation Member) 238
FHL, EESNTEDOATHEROBFSBEBL, IHIC
Hicu < &, BRI 26 m i@ 35, MR
B (B (Seto tuffuceous Sandstone Member) IZ
BoT20m 07y v HEBRL b, TOLICEER
B GBE) (Chagama Conglomerate Member BE:NHMIT
BBDHE) 3H LD, CHBIILIEICT LEH
MU THABIIEAL ir 0, FHOORTHEE
£%, TRECH FTRABRMBE (BB (Shimokurs
tuffuceous Sandstone Member) 238 b key bed & /tD
T, BAE7 Vv JBEEEIHEHDE L EEOHEE
BT, BESIRSICBEBICHRE L, BESHIEL
BE %~ T A ROBEBICES BT T 5,
FARSEOBIEIZ 35\ C, ORI LB CREBICEE
BEEL, RERSOEMEEL SNABEY T

#® 3 B

BRERRCBIET 5, COBEL< Y v 2 AOEE
BT, HHEES ORI EE TAIREDOIDT
5%, BPEURERAIT BB % O BRI
Y L OB A CRE N BRI T,
gronule, pebble %L S H b, FIREKHEII B
OCERYEL FUHRL L5, BF X 0)IFEI IR
WICERTL b, ML HERLU TR X XPERL
T b, WMOBK 2% &4 EEMCHERRARL
W5, REEEIHEFMMEY b HFRSCOTTRLE
<, cobble, boulder ¥ &, FHCHILAOBARIEL T
VB, NERERS LORTLRIF L OEBEIIEREOR
REEB 2 3TE AV, BAMETHEEZ VY
SHIEBD LIz EETEL L, BEDOHTHhEWE
BECED_LICEDOEE HE 5 O REBICRHICBIB
T2, MIFHEThH, THICE { ZIVSEEREN RS
15, LGN Sagarites BSEETH b, kI
HEBICEEL T 5, BEENSIX Thyosira bisecta
CoNRAD 3T EEH Uiz,
4) ZTB|M (Nodachi Formation:) : PHSHRAIHELS
RAERRE 2 R e § %, FE 300 m+, Hp)ihig
ICE L 2T A KBRIEBHTVDHY S KEHE” OB
iRt 5, 2ERCHHBHLELHS, BoTicH
Luv Y EEIREES” ¥R LTV AiTeh S5, LRI
SERFLIT AT,  Segarites 1I2ED, PEEBALER
5SS Thyasira bisecta, Lucinoma actilineata
(CoNraD) HIirHATEEMHME NS Thyasira bisecta
Nuculana onoyamai Orsuks, FERNITEERML Yoldia
cf. tokunagei Yorovama, B EH S Buccinum sp.,
Putelloida sp., Brachiopoda, ZFiER AIMEERIORY
5 Acila insignis (Gourp), Yoldsa sp., Cardita sp,
Dentalium sp., Brachiopoda. BN B Glycymeris
yessoensis (SOWERBY), Mercenaria yokoyamai (MAKI-
vaMa), Lucinoms actilineats, Cardium fastosum
Yorovama, Pecten sp., P. kurosawaensis YOROYMA,
Nuculana 8p., Astarte araskaesis DarLy, Acila insi-
gnis, Macoma 8p., Dentalium sp., Brachiopoda 7z &
RENFHEN Ul REX, KESEERIMEHROR
BEICh b ELONS,
5) BRER (Tanithama Formation) : PSERENE
IHT X b ZrN R DI e SR K kT B, §E
650 m=, KERBDHEMEIES L FETVWHD D
“HEEE” Ths, NrEE (M) (Torigakubi
Conglomerate Member) JEX 10m 820D 2 i OBEEE X
bir b, R BEOEMABRY S %, —RESRR
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Az 593 HERLLGHRCHEE VRS, HFBE
ThRBBIILAEDOEBEL T580035 5. THO#A
B OIS RESESII V5, BUZHOKEE
B, RINEEREICALND X 5 RO RIMTEL S
%, ILBRE LTh, T3 AREICL 5 Sagarites
X3R5 T, ARMEEERREBEREHEL T30
SHTTB LS v ol £DEA D DX Glycymeris
yessoensis (SOWERBY), Nuculana onoyamai OTSUKA,
Nuculana 8p., Ostrea sp., Mercenaria 8p., Veneri-
cardia ferrugines (A. ApaMs), Umbonium akitanum
Svzuki, Anadara amicula Yoxoyama, Natica jan-
thostomoides Kuropa, Lora migalensis YOKOYAMA,
Searlesia japonica Yorovama, Antiplanes contralic
Yoxovams, Clavatula consimilis (Surrn), Bittéum sp.,
Columbella “sp., Nuassarius dominulus Sviry, N.
JSratereulus (DUNKER), Acmaes 8p. It & Thbh, AR
&%, MEEHOBERC OIS EALNS,

6) HBREER (Kajiyashiki Formation): PSEREIA
FHHRBEM AL B E T 5, KBEFIRD 300
HBEICHBNCERTE 50T, FOM %I OWTHRIFT
%o

A. BRERER) (Mawaki Conglomerate Member):
PSR AN AT OBER R 2 B e T3, 5 60
~120m, RJIERTHERH, ZRCHEBHEBIHD
HeGiIRRICE T2 RN OB i T S8R
BETHLL, BITER 10em DTG, &<+ 3ecm @M
DAEZLE « XA « i EORBI LA b, < b
Vw7 LB TS 5 A TR E T BEREE
REBED LIZ 53D THDH, BOPICRIER X
REBOS IR TSI L L, NENBEHY (LR
HOBETIUTHE) BRIORICE  CRBRIZE L
MR DR 5 Ei 5 LD & e b ORISR
BEINhD, ThbbEESHFICH, BICASRAH
REENHOBELSLI0LBEL, EERRFLD
HARLTTBELTIHTL S,

B. XN BE GBE) (Yomatogaws Sandstone
Member) : PHERIRERRFIH N FREBE R OB R R L T
%, EE20~30m, EDOERMHBORMKHE, JO
WAL, KEFERICRSNICEBINT 5, FRRRIR
BUKEMDHE CREM T ETEHE L, Sond-pipe 215\,
ERINEETLUORRCREEREY S 5 T BL
FREKEWEIBHE L To%2, SHIERMEAELY
DEEELLND, ARORRIIFENDOAERZ F— sHRIZ
B2 A TRINTL BRI, {LE E LT Turritelle

saishuensis YoxovaMa, Pecten 8p., Chione sp.,

Nassarius sp., Natica sp., Plicifusus cf. ozawai
(Yorovama), Antiplanes coniraria YOKOYAMA 7¢ ¥
HHERH X hEHL, WHWB TKR—ERE7+ -
F1 KT %,

C. SN2 (W) (Hoyskawa Conglomerate

Member) : PEGHBAERRARS IALPRFIIY BIRM &
T3, MR 60~70m, ML XHEFCRRTSS
23, AFINEE L O_ETRFRIC L O —HERE Lz, BT
—IZ 5em BITTC, %<3 2~3cm DRI « B -
BEEENL 5D, BHS 20em Ll 1D boulder I
bbb,
7) BREM (Terrace Deposits) : HARWCH L TR
BREas, FRB| - ¥ - BN ISR RTRER E08
#FHT5, L ICREERNRAES 599.1 m =AREOILTE
e, HHBEAD 520.8 m SHAEMNECIE, Bt/
X b BBREREERD S OXBEL, RUEKREEUH
3 5HB0T, BRICIHT ZEMTHEOFEIFEH S h
3, ERYIRBRGEOWE FBREIT, ELWKEL B
D, BLUOHEK L ERE D = L2 WiE 2T 5,

5 R R B W
1) BEAMHE (Awakura Agglomerate) : PiSHIRERRN
BNESHHORYEEUM LT 5%, BEHASET, BBk
BREBELTEAKE s\, BOTERABELERLT
Wb, BEOaREREORS L IFREOBIKEER
OB b, AT LTKRER, ##itr
ey &tr, TRINAREILCRE T 2800
b FRSHOENMTH S 50
2) RWFFILRILE (Eboshiyama Andesite) : PHEEIR
B LRINEETLZ R E 35, BRHIC TR
S TESIE VS AIIARIUEDEE TH 5
25, SEITBHHRO—EY BT LIS kO T
X THTS 5,
3) #rERE (Hokogatake Andesite) : PiSFIRER
BRI By T 5, AEIEOAS LELRY
BT HHEBERIUED sheet BIX lava Th S, A
CIMBURBEHICRAL TOSREN L CBEINDS
2% SbriE B IL, BETALA EO EBEHBRLTY
% lova 22 ABIORTOLSH 5 DITTHTS
%, sheet X irT A DOIRIAHETS v, LRJIINEAT
b TAv 2530y ] LRATWD,
4) ORI (Waniguchi Andesite) : FiSHRERAR
NIBTEORAR - v AANELERM L T 5, BREO
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H &

BIERRCHEAERIUE T, JERCEILE, o2
KA HRATED LT %, REERRFE OB
REREDTBIZR LD, BEETREEREIZEA
LREETHS 5,

6 M K W &
1) BRI &Rntic NE-SW ROy o8
BhEARIBEIN D, TCREBRBEE®OLIC L DT,
o BRI SRR LICEARSWROFEET S 2 &3
HLA T2 (SHBERIIER EFLE LT 3),
Z OBRPOWRIZ ARG @RS © (S REEAR
BERELE HiTTB), S8 TR D /NS Y« [
PR L T %, BHHLPRHIICEIC R TR
¥iel, WRITMEL C RirAEPMET 70° St
PR oW L O SRR B s, +
D 200m b Th, EFNL 10° ML b, ZOZE R
Lz —IEEOFEEY RIS 150, FELBPS®
KEBEYEMTAE LiIckoT, BETHEL, A
B> CREERMBHCE T B XD,

BEERFPHIAEERL CHERBE Y R L T 3
¥, S OBEOBRICHEr B UEDOEHSBIRL T
Wi rBbihs, Tichb#riTh, BHRURENF
—&RES D, BELITHrLMLEF X Sk
#HEERL, O F— s2BEERRBL B L))k
EREYZEL TS5k 5 icBbits, BBEFRRNCR VT
b, THETEEPEZTH b R i oh Tl
BIZD D D05 (BEERRE, 25° §iss, S
FE 15§, ZOLRE 10° LI, & OWEH-HES)
LENEDRE L 2T - LD TCE RV DTHB L
B, MEOT 3, BERBEBOSHIEESEPAICIR
LT 583%, JLEAMZ OW S CEPHEED X 5 i |
bis, & OREHHBEIIRHSEEBML T 5238
5 NTHATEETE VD, air saddle & i DTHE
WIS 2EANC st Tt L ERRENICE 2 B & 1T
BOTRIRTS 5o HRBF LEEEBANOMMERE T4
BRINRLDTELS 5, BEEREPORMAIOENITIRE
HEOTRRE L EEEOLD, FEMITHTL S
WIIAEFNIYEZ IO LBbh 5. LT ORI
o/pERHI/NEfHEEY S thrust (H_EBE) 12X b
T 3RS, & thrust T N8 W, 32°8 THOT
BHLREICD h 5 T b, FORL OEBITEAL BT
£, NIRRT 2125 %05, T D HIBREICHI A8
BDOLDOThHiv,
2) SREJIBED: mEELY QO LEERREIUSLAE

®s 3 B

BREFHOEE TSR, EMABEITIRE CLL
25, BRE LCER L EECEMNEETLS .

L\ FENMT N1IS'~60°E G, PRI XD ThEB i
JEFHFIE & Do ERIL TR B AL 10°0~20°T, 40°
RIEDOT b 5 205 O THiSIC 2\ iz b ORgE L 2T
dDEELLNS, REERAFIEEARFLAUE
B8, b L REOHEL L TO B, BFAOERTH,
KBS E D%, REERESFARE Ehidd
LALERTH 5, BRIURFEOLIREEOMC, Sk
PEERBEOBAC LTy FsPDIcd b Lok

Y5 npmERRT. SOX I RE=R by, Gl
BEES, S HEREMCEO T TV S,

1. WEEHROARRUCTHIC L SHR - MU
DI
B A BEBAITSEOFRMIY, RO L AFEHEHH O

BEICHERTIRETL 5, AHLBOSHI LN T

BE, 3D0D zonlle KT HZEHNTES, Tibdb
EBb IR,
Haplophragmoides zoniile, Th %, Elphidium zonile
3, E. crispum EFET, IUTHBBEELEET S,
Pyigerien zonule {X U. bifurcatoa U. yabei 23%<, &
IREEMRYIERE RO 2 FBIchS, Hoplo-
phragmoides zontile &>, " H. compressa, H. subgrobosa.
REEL, FDOM Martinotiella wp.,
iR, KRB TR TS5,

LLE BHO XVCEEEMMROBERHEICKE T3 4D
ThH D%, RO\ AN BEROBER REOH T 1,
BELEHBE D), B RFODL B L, biostrati-
graphic IZ—E+ 5, & OHE IFHHEHOHED <\
BORRRT 54D ThH S, MIILREN DT, BH
arBH L edDl,

BRR I BT S,
zontle Iv0 Uwvigering zoniile 2 OBALT, & DOHERT
b NERBTHICED bR 2, TR HERER,
Turritella saishuensis ZOMOXBULETIZL b “ K
INE” B TE D, DLEOEEN LA CTHREZAHOR
W - OB, BLEFRCRLLLSIZESEEDL
s, .

— AR b RS L, AR 1 BILB s,
Murtinotiello zone Bl OB ((LHEERG) 23FETS
BHi ¢, BT Nodosaria zone BT (KR Fa) X
BHShv BETHIPEARORRSABDN, G
BLEOHETH B, MEOBEIIR B ARLED G

Elphidium zonule, Uvigerina z0nule,

Textularia sp.

Cyclamina-Haplophragmoides
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= )1l I N ot
sar || PO | e ot s ) iz | R
BT A BA BE-EABBD| ®76 |HE
#E|BRE|BE|RE|BE
BT 8
0ol % B
H, | 8B K| %EK & w|® & R
mAMI B B & I|B/ | Wy M| EL
Hl
Woos | N B | mTes | me
mES BER ﬁﬁ
@ was Wae|wan(TH
P, HEw o | B BT | HE B N EE B | E

TEopokeds, RBERREL OEHMEND, Fabd
GIEBINEEBA LIS, Tibb, BIUZHMORIIE
B, EEERCOKEERO—SNCH LIS  OpiEH)
Bz h b b Th D,

8 s#oOHM
BERMEEEY 0k BRCIOWELHELT
bhbhds ' B3 5 F R BRI DU C il B i # B
L, 5HBOHRBOBECLE LRV, ZHHOHRICIE, 8
DCwe - IAEERECHS L ERHC, MBSO
MBIcLN 25 DL5 L85,

1) HBIESSICOWT : SICSEERRRICOWT, il
HA L MFOER L LT LOTELNRDOTELS
CERMNRTEs RS, BE CEIEE” » g
EHEBIC T 005 Dk s ANREI NS X BiC

72T & 12 LN KHfic B LM BRI DOV TART -

b, BRIBRLESHLRHTEX D5, BERF
D— PSSO L SR LB L BN, BILR
RS 1 Ly REERSSH b, BRRIUTRHCEEER
BPEEEL LY ) XeiEE LBlloRer &
ST S EIER 5 AT B S D XAV B X
FikedTaE+ Bicit, BPRE (REHIL O, WEYL D-OHL
BHHRIA T L] vkl d hEEBRCIT T
STHDOT, HIF LW 5 § DOWARN B0 Hikss
B ENERINLDTL D, AHMEHOBEOE” ML
bbbt DEY RSl 5 & LITB#CL 50T,
SBOWEER L LT LI T 535, EHO— A
D23, e & i F CRIRERCD o FF B IS S
Lifivte, DHEERZHOBE] LW 5 AHsL, &
NHDHED S b ARG BTE S L EE TR0
Thdo

2) JEREOHRIMEHOMBIC DT ¢ ISR

L DBREBBHRE TN TV DY, ThbHDOHENRE
DX 5 I BRIZ S 2.0 2V 5 BIEDORYZR L, SEDHR
BEOHEKZOBRELERY M 52 LABESH
%, F L CRIECERIRIGEHEOBIL = DREIZ b £ < DIER
2EZ 5 THA S,
3) HFUBBICOWT: & OHIEIHEZRHIIC
BT HELRVERIHETH S, & DHE IPE
KIUDERIE B RLIVTRE TS 525 JERCEL, &
BoODOFETEH 2000m LI EEW S & L THD, &
CR2EOTH, 1000m #T & LIIETL S, F
EHEHTH, FH e« LHRFO TITHREERAKEOREEL
kg CTEER) 235 b, BUEHTH, 8)11gH
OTREIC “Hight” BmbATERL. OARERS
b0, TOTHIRIIFE HREBEKENEEL T DD
ThDHH, <OHEITT oS INHET 50038 CBRER
L, Db b2, PR AKEREET2DThHS,

COREDO 1L OO T, JERICRELZ LT, BE
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The position (}}%) of the Na-ion is on the re-
flection plane, the symmetry of halloysite is per-

sisted .ag it is after such ion-exchange has been.

taken place.

An example of the granitization of the
ultrabasic rock in Ryoké-Zone, Japan
By Hajime YoOSHIZAWA

An ultrabasic mass is intruded, being sepa-
rated into several irregular blocks with a diameter
of a few meters by a porphyritic biotite granodio-
rite, the contact part of which is represented by
a tonalitic facies.

The ultrabasic rock is a cortlandite with a
vein-formed hornblende gabbro, and mainly con-
gists of olivine, hypersthene, brown hornblende,
and bytownite as primary minerals, and colourless
.hornblende-browinish green hornblende, biotite,
tale,

products of granitization.

pleonaste, clinochlor, and calcite as the

Around each irregular block of the ultrabasic
rock, there existy a -fine-grained metasomatised
marginal zone composed of colourless hornblende,
light brownish green hornblende-actinolite, biotite,
quartz, andesine, sericite, clinochlor, and talc; from
the relative proportion in amount of the mineral
assemblages, the innermost part of the marinal zone
is characterized by andesine and colourless horn-
blende, while the middle part by actinolite, and
the outer part by biotite.

Through the ultrabasic core and the marginal
zone, the evolutional change of the amphibole does
not keep pace with that of the biotite; in the
former the brown and the colourless hornblendes
change into the green one with the index of refrac-
tion being lowered in the direction from the core
to the margin, while in the latter the change in
compogition is not evident.

Judging from the mineral facies, this graniti-
zation seems to pass the course from the Amphi-
bolite-Facies to the Green-rock Facies, and to re-
semble in many respects to that of the serpentines
from Sierra Nevada and Shetland Islands, though

the former being of rather higher grade than that
of the latters.

" Extinet Halo “Type A ” found in the
Biotite in the Contact Zone of
Tanakami-yama, Shiga
Prefecture, Japan.

By Ichikazu HAYASE

The pleochroic halo has been classified by G.
H. Henderson into two groups, namely active halo
group and extinet one. In the contact zone of
Tanakami-yama, the extinct halo “type A” is
found in abundance especially in the hornfels and
its allied rocks in the immediate neighbourhood
of granite, while it is not go common in the
granite itself. The granite rich in extinct halo
“type A” .i8 considered to be of metamorphic
origin. Therefore in the case of the radioactive
age determination of rocks by means of helium
method or lead method, it is essential to ascertain
the presence or absence of the extict halo. .

On the Cenozoic Formations of
Nishi-kubiki Distriet,
Niigata Prefecture.

By N. Fuimmor, K. Fuiira, I. KOMATANI,
A. MorisHiTA, K. Sawar, M. Sumira

In gummer 1949, the authors surveyed Nishi-
kubiki district, Niigata Prefecture that is the inter-
val of Toyama and Niigata sedimentary basins.
They described the stratigraphy, the geological
structure, and the correlation of that district. Again.
they tried to discuss on some problems which should
be resolved in future, specially about volcanostrati-
graphy, Nanbayama formation that had never been
discovered, geological structure, and the new view-
point in relation to the strata.

Crude Oil and Radioactivity.
By Zin’itird HaTUDA

A summary of radioactive studies on crude oil,
natural gas and brine water by many investiga-
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