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F2Rk EBIUTTANHEK

1 2 3 4 5 6 Av. (3-6) Norm{Av.)
Si02 73.0 74 .4 75.5 74.8 75.8 75.3 75.4 | Q 38.0
TiO: .18 .05 .07 .07 .07 .09 .08 | C 1.13
Al203 14.1 | 14.0 12.4 12.4 12.2 11.8 12.2 | or 9.93
* Fe203 .39 .28 - - - — .18 | ab 43.0
FeO 1.30 .96 .53 .61 47 1.36 .58 | an 2.43
MnO .03 .01 .01 .02 .02 .03 .02 | en .07
MgO .22 .12 .03 .02 .01 .04 .03 | fs .82
CaO 2.00 1.53 .52 .56 .43 .45 .49 | mt .26
Na20 4.24 4.91 5.50 5.09 4.75 4.96 5.08 |il .15(
K20 3.44 2.91 1.67 1.66 1.66 1.72 | 1.68
Total 98.9 99.2 96.2 95.2 95.4 95.8 T 95.7 | D.IL 90.9]

1 4%, 298y T2, 3-6: EPMAIC L 3 75 2 O EESIT,
Av(3-6) I S~ 6 DEHHEL F /s NLMR, 1 - 23BN E, ) S ATELTHEML 2752
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PEHRTHE, /NVLAMBIIZOZ & 2L THRIFIC /LA Ab ICE A, FOFESMEIZOr—Ab
—Qz RNDEE (Bowen&TuTTLE, 1958) IZ k& 5 Ternaly minimumD#RIZ IZHY L Tuvrze v (
F6X),
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L0, —RICHERFRETRT, L LAERORRBIIHBORES LB V20, = 7= f
IZBEEDH > PR RDIE S L ( §§L/Cw
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PATCHY ZONING PART

®

M rim core rim

—

100mp
87 FEOA - Bii ¥ 4 79 Scanning plofile

WA CTREIZ 2mn % 2 2 5, RATHEE, @RERH, SF5H0EICLD, 2EEAOLNIIKRGTE S,
—2l3 3 TIZIEWEHIZ H72 - TPatchy Zoning (An70~And5)»"%5EL, ZDEMICIZAn69~An
50I2E2=> b E L b, A (AndTHI) ~NBMICHITT 2947 (ASA47) THDH, ZDYF

BIER HNVERIMEAOTIE

K—feldspar Plagioclase
1. 2. 3. 4. 5. 6.

(core) (rim) (core) (rim) (core) (rim)

Si02 65.7 66.0
" Al20s 18.5 18.6
Fe20s .01 .04
Ca0 .25 .23 10.6 6.09 14.2 7.55
BaO .05 .52
Naz20 2.93 3.39 4.74 7.20 3.33 6.66
K20 12.6 11.9 .42 1.00 .26 .78
Total 100.04 100.68
Si 2.998 2.996
Al .996 .995
Fell .000 .001
Ca .012 .01
Ba .001 .009
Na .259 .298
K .735 .689
Or 73.0 68.4 2.5 5.9 1.5 4.5
Ab 25.7 29.6 43.7 64.1 29.3 58.7
An 1.2 1.1 53.7 30.0 69.1 36.8
Cn 0.1 0.9 l
2Vx 26.7£0.5 35.3£0.9
Dispersion : r>v Optical axitial plane L(010)
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A 7= bV EATOERIARUNEELZRL T3, 2088 E L TLELITEMEL -
MAEEAZE), BRHER - BIHER - F OB E LTINS, P EEKT R 220D,
1 DI KAFESEND T TH Anb55%2 22 52 EH77%  Patchy Zoningl3d8H o $, W50
TRERTEEZRI)ELTY L (An30) ICBITT 5547 (B A7V THhD, ZDZA4T7IXAE
e L TERER - F Y8R H), TRFCHNVRAPICLEFEEINLGZ BN, Z0OEA
Z DN RALE F'E@lff/’ETT ED B, Kr BRI B ’Db\’(ﬁf - 72 Scanning proflle LRy
DHREREBTIREEIRIZTRLLE,
(m) #NEA:$EFE~BFOFEELZTRY 2m
UEDKBIFEE» S, BICamiZET 5401
Hb, =4 MEEEZRE L W HOEE L
BTHY, aBhHENCERLT HME TIERERN
BEE Ry el Tx 5 (E8N), 2Vx i3
B A I RO THBU XL T, 27 (0r69--
L~ 2Vx=26.7) 5 !) 4 (Or73---2Vx=35.3")
- NEBET B, ML tEA oKLY, XS

| DH¥ X LAY =74 >
?}iﬁif?ﬁzv g:E%EEQﬁEE ) moh) ERIIMREMNY =Ty > ~T /=Y 7L
2. 26.740.5° B:RER Al &EA —Z~EEBT LS, P RICBTELOTHDE (
3. 35.3£0.9 G'%E’”l $3%). (0015 £ F(010) D~ XBIHTEL, &
BB R ROSMRTME R LT OB 2 LA B,
a4k ME - ANE - BEROSHE
1 2 3 4 5 6 7 8 9 10 11 12

Si0O2 50.3 50.9 50.2 48.9 49.0 51.7 42.1 42.5 36.9 35.3 35.1 35.3
TiO: .41 .23 .22 .21 12 .14 1.62 1.82 5.37 5.35 5.33 4.92
Al203 1.55 .74 .72 .67 .29 .79 7.91 7.64 12.7 12.6 12.4 12.6
Cr203 .00 .05 .02 — — .01 — — — .02 .02 —
FeO 27.5 29.7 32.7 37.1 38.0 19.8 27.2 26 .4 24.3 27.2 27.3 27.3
MnO .49 .56 .70 .83 .78 43 47 .45 12 13 .09 (12
MgO 16.9 15.4 13.3 10.3 9.50 7.77 4.65 5.07 6.82 6.20 6.14 5.88
Ca0 1.94 1.69 1.45 1.48 1.38 18.9 10.1 10.1 .03 .06 .00 .02
BaO — — — — — - — — 84 - — .87
Na20 .05 .04 .02 .03 .02 .19 1.94 1.96 .47 .48 .49 .41
K20 .00 .00 .00 .00 .01 .03 1.12 1.08 9.07 8.92 9.13 9.18
Total 99.14 99.13 99.33 99.52 99.10 99.76 | 97.11 97.02 | 96.62 96.26 96.00 96.60
Si 1.952 1.988 1.989 1.982 2.000 2.015 | 6.718 6.754 | 5.734 5.575 5.576 5.604
AlN .048 .012 .011 .018 .000 .000 | 1.287 1.246 | 2.266 2.352 2.328 2.355
AV .023 .022 .023 .014 .014 .037 .206 .186 .065 Ti .073 Ti .096 Ti .041
Ti .012 .007 .007 .006 .004 .004 .194 .218 .627 .563 .540 .546
Cr .000 .001 .001 — — .000 — — — .003 .002 -
Fe .893 971 1.084 1.258 1.298 .645 | 3.631 3.509 | 3.159 3.590 3.616 3.625
Mn .016 .018 .024 .028 .027 .014 .063 .061 .016 .018 .013 .016
Mg .975 .896 787 .624 .579 .452 | 1.105 1.202 | 1.579 1.458 1.453 1.392
Ca .081 071 .061 .064 .060 .789 | 1.730 1.726 .005 .010 .001 .003
Ba — — — — — — - — .051 — — .054
Na .003 .003 .002 .002 .001 .014 .600 .605 .142 . 146 .150 .126
K .000 .000 .000 .000 .001 .001 227 .218 1.797 1.796 1.848 1.859
mg .522 .480 421 .327 .304 .412 .230 .252 .333 .289 . 287 L2717

1~5 @A EA, 6 BHEERL, 7~8 @ ANA, 9~12: BEH
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(V) 8tHHA

ERHESMOME L L CIRL ERBICE TN, HETRE2 0.5~ 1mEEOFKEREL TS
ET 5, parting k5 BB > TEY R A FERSEMICEE L T b2 255, SHEMEIIH,
B#Ic G- T2V PHBRICKRELS X 2L ) LHELRERBEI»RDLNDL Z DS, FiHE
R (F4%) L EnS0~En2 DL CHEER 2L, ) AR ERICEOHALGH D, THMERIZTF
7 UoBEL, BIKA, PLaroEBERT, E<H8INTW5,

(V) BEg

HET0.3mm, FHRHC1mmiZZET2HKERELTETS, $EHEIX=KBE, Y=2Z=K&KHE
T, Z, YRROWB A KE L, T@EOBBHOBEITRIILASEZBE L WIS TH S, Lo
EOBGATIE A Z7 AR L X LIZEL Twa 2 e %y, MRS L TET L0 %0,
WF I E2 RIS L THRRE L L ) A BEBE2RT L0, RIFEL2ERL ZEKRERT L ON
Hb, FLFEOLIICHEAGRH)EA, MICBAEFICHEOEREL CELFIN2ZEXH
5, HEIIRD TFell BRI EPRHET, ZOMTi L £, MERS L TH»%VBa "FFh
ZZELEMTHL(EAE),

(VD) BaEn

EEINLENIDLC, FRBETETLIZLEMTHIL, £ L THRHEAFICEEIN L MM
g (30~50um) RFEHEL —FRA-HEFEDL (0.2~0.3mm) T27) 754 Fo—BE L TET S,
GILIOREETORBBEMAERD) 2 THY, BRI L 2 RHENLREFTIIITEL > T vz,
HMER MO EIITETH D, S 24iT% - 28513 Ca dtbh T2 AlZHD - THEMT
3 BRFREEZREITEHYE TH S, Ferro augite (CHL T 2FellEACHK AT 5,

(Vi) ARA

HEEAOLU FICMICREINGHE T, ERIZCTHEY S DL, — 3 EMEE (0.65mm) & L TH
HHICRWIZENL LD, fho—2i3fl i H

EE5E F 5B OHHE
ArERL TEDORFKICEEL 2L 0(0.1~ > SRILD T HTIE

. [ 1 2 3

0.2m) TH 2, WITNLYZZ>X(H{EX) Si0: 28 02 14
O TY, ZI13BE, XFREGOEE L x% 50.8 Hﬂg 51.2
. y .04 .0 .06
T, AT EBARAERN T L) 2120 CroOn 02 o4 =
WTAT% - 72, b T I EZEAIE D - TMg * Fe20s 3.23 2.10 2 .69
el NV . . FeO 4.7 4.8 4.2

& Si AL, WIZALY, Ti, Fe »84hn MnO ‘57 ‘57 66
LTvw3, Leake (1968) D53 T, Fe- MgO .42 .76 .72
rro edenitic hornblende ~Ferroedenite | Ca0 .01 .01 -02
L4 2 Fe CEUEETH D, Total 100.07 100.18 99.69
Si .014 .001 007

() 7% > $k40 Ti 1.923 1.954 1.941
AEFIZIZFe~Ti B LTz F 2> Al .002 .005 .004
L Cr .001 .002 -
fk%’i@&’(fﬁfﬁiﬂi%ﬁ((o \_mx—ti’fiﬁ%t Fe m 1123 .079 1102
TR EDHHEHRIZ20X10 %mu/g &K ES Fe I 1.882 1.880 1.863
/—'\ S R - > 72 Ly AT E #- Mn 024 .024 028
RY, F I UBILIZ R DV HER Mg 032 057 054
ERXE2ETE, T4ubb, HHERA, $IEA, Ca .001 .001 .001
%%ﬁp{”:/gﬁg\né%@, B B R203 mol % 3.12 2.14 2.65

L5300 THL, BraF g oekiib Tl * Carmichael (1967) OHFTEFEIIHE-> TEH
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MREIIE e S IE T, BEHEEED S, RIFEGPIc8F I Lo 2 B EEPIcE
FNDEEHVBICOVTOFHEERT(BES5K), ZOERNEH I FRITIEICT 7 > 8L DRI

FIEGIEE E L 22, BIEIEIEEL VR0 Z L, MgOIlEL E W) EXRDLND,
(X) Bpcsranty (B, Pz, BIKA)

WEOIIEEPICEMARES (0.1~0.45mn) ¢ L T—KRERFOFIZ ] ~ 2BOEIG TR O
5, BOTHWEBEELZRL, LIFLIEPMLER2L 207 =2 P L) LB REHBEL AL
N3, EPMAIZ L 23 ERBIL oI TIE 2 TIC3#12% D Ce203 2 #1 6 %D La20s 25 F 11, =~
FALTEFLHNEIZRE (BT, Al L T Fe My 2mrd 5,

PNIIFFEEPIIRET Lo, BAFEATOUERKEE L TEINL, MICiZF 5 8%
TETI7VSAL P ERELTYWEL0LH5, Hi2BHETTNLHETHZ, EALEBICT
L= PLOBRITORYL 2 85 TEHEESALN, 3T OWSICIIMMEROTE W BEL
TWBIEND B,

BIKAIZ oo CEBICRFEAPICEBER~RFEROBFEER L TEHEENS,

5. BRBERKERELB LTI OVT

ZITIEHBIRO & ) ARG R ERT AW OR Y, MtSIcET 5 QI e D £ Lk HE
Rt 2 eI 7= YICBIT 2 AW RBREFICOVWTERT S,

BATAREKERIY, =/t BHRL2HEE L THEBLOBRBER L& ST, F2 2 RILARE
Mk E (B, 1979) 2N 2, —ikic, F 9 BILABMEAILAEIZ Fe llBL 2 & CHET
T oN2ERELHORSEZE0, BNEKEKETNOEER - ANE - BABIIVWINY Fell
BA, BREME - ZrHRSCE  RRBHEOZNL L LB ERL TS (E9Ka, b,
¢ ) A (1977) IZ L AUTTEREICBIT 55 7 0 8L R L RS RO EIIERBIC BT 2% 7
2T 4 —DFENICLZLNEEIN, MEOEFRIZITINI-NIONNy 77 —fHETH 2 L\ 5,
F 5 LS REEE KIS IITEREHNF & VS RIIHIET 2L 0T, Zo= /<8 ICBIT 58
K72 T4~ u VK- e HEENS,

BTOBELLATEETH - W iENS 2EPEAS b 2T, BICHREIN TV RIRE
e EATEE6RICAT L) LIBEIELNSE, ZHAIREL (Woob & Banno, 1973) (2
RREWRELZ S5 2, ZEAIRE (Stormer, 1975) ZMMMICEVEEL252 5, 2L THA
—F & 8 EIREH (Bisuor, 1980) R TIEERRKIEL LHIEE THrLNIESEDNV TS, —4,
PEA —MIRER ( Kupo & Weint, 1970) 3F L (BWIRELRT, #a—F 7 » SRELREHC
DWW, FIUBEOERII L) FOMKABEIZEILT EZ 25, B EFEERECH -2
ZE BRI BRI NGV ETFHBEELZ KDL Z EHVRETH L, b AICHEPIZHBIC
HET 2T 7 o8O EER EDOMALFIZH500~600C D TRWiIEEEZ 52 5, BRA
—HIREFDEZ HIREIREICHDIE= T

DiIRENE 2 B EHIRRE
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Note on the Tonomura Welded Tuff, Central Japan.
—A Study of the Latest Cretaceous Pyroclastic flow Magma—

Y. Kasauara and S. Haravama
Abstract
The Tonomura welded Tuff is one of the pyroclastic flow deposites in the Oamamiyama Group, whi-

ch is included in late Cretaceous volcanic rocks. Stratigraphic succesion of the member is as follows.

Succession Maximum thickness(m)

Akegatani welded Tuff 300+
Miyadanigawa Formation

Tonomura welded Tuff 30

Sankyunotaki Rhyolite 160

Kashihara Tuff 300

Miyaji Congromerate 40
Wada Breccia 30

Basement Rocks (Paleozoic sediments, Funatsu Granitic Rocks and Tetori Group)

The Tonomura rhyolitic welded tuff is composed of phenocryst of quartz, plagioclase, sanidine, ferrohy-
persthene, biotite, ilmenite, ferroaugite, ferro —edenitic hornblende (rare) and accessory minerals (allanite, zi-
rcon, apatite) which are set in a welded and nondevitrified glass shards (si0275% =),
The rock is characterized by iron—rich mafic minerals and lack of magnetitq, and is a typical one
of ilmenite —series acid volcanic rocks (Haravama, 1979) which correlated to ilmenite—series granitoids
(Isuinara, 1975),
Phenocryst mineralogy and chemistry suggest that there are two different phenocryst assemblages in
a magma chamber before eruption.
These assemblages are as following:
A :plagioclase (An 55—30) +quartz +sanidine (Or 73—68) +biotite (Fe—rich species) + (ferrohyp-
ersthene) +ilmenite (ferro—edenitic hornblende)
Plagioclase is moderately zoned and sometimes encloses biotite and ilmenite.
B :plagioclase (An 70—37) +ferrohypersthene +ferroaugite +ilmenite.
Plagioclase has a patchy zoned core and enclases ferrohypersthene, ferroaugite and ilmenite.
Assemblage A is probably situated in volatile —enriched roof zone of magma chamber and assemb-
lage B occupied lower part of magma chamber.
As the result of mixing through proceses of eruption and outflow of vesiculated magma, the Tonomu-

ra rhyolitic welded tuff has various phenocrysts derived from A and B assemblages.
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