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Middle Miocene Acidic Volcanic Rocks in the Southern Area of North-East Japan

Masahiro Yanata, Hikaru Fukasawa, Yoshihiro Ganzawa and Takahisa YosmmMura

Abstract The Middle Miocene rhyolite-dacite lava flows and associated acidic pyroclastic rocks
are widely distributed in the southern area of North-East Japan. This volumes are about 3500
km?3.

The acidic rocks are classified into two series, based on thier phenocryst composition,
namely, the Pyroxene and the Amphibole Series. The phenocrysts of the Pyroxene Series are of
clinopyroxene (Mg/Fe+Mg= 0.60—0.05), orthopyroxene (Mg/Fe+Mg= 0.52—0.26), plagioclase
(An 30—85) and quartz. Iron-rich pyroxene are the most characteristic feature of the Pyroxene
Series. The phenocrysts of the Amphibole Series are of hornblend (Mg/Fe+Mg= 0.70—0.50),
cummingtonite (Mg/Fe+Mg= 0.65-0.61 or 0.37—0.35), orthopyroxene (Mg/Fe +Mg= 0.62—0.47),
clinopyroxene (Mg/Fe+Mg= 0.75—0.65). biotite, plagioclase (An 17—63) and quartz.

Rhyolite-dacite and perlite have various K20 content. In comparison with rhyolite-dacite, per-
lite is low in normative Q+ Ab+Or, K20, CaO and FeO, remarkably depletes in Sr. In addition,
the perlite, especially that of the Amphibole Series, is characterized by low (Eu)a (=Eu®7Eu3*).

Geochemical and petrographic studies indicate that the differentiation process of the acidic
magma Is interpreted as the fractional crystalization of plagioclase and mafic mineral in the pro-
portion of several percents.

In addition, volcanism zone in the Tsugawa-Aizu Province consists of the Bimodal Volcanism
Zone and the Amphibole Zone. The Bimodal Volcanism Zone is characterized by the acidic rocks
of the Pyroxene Series and basaltic rocks.
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NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

JUBGIESL « IR 6 - MERAF - HATHA

Kp-t R %
’ /ka
06 .
- /@ 2
Kd-1 . ?Kkd-1
s T-3 s ,".‘T:3 A
7 /’ '/&-7 |\ \|
/s 7 )
e @Y1
04 I N-3 sowwmods ,; /’ 3 ’,;‘_ée;
SN I —T - / -
(EU)A N8 N-4 ecacewcsen ~,IN-8 [/6N.L I’,
N-fumonomsmans \ QN'G B
~ ,/
N '
N-5 s
0.2
, - Op-1
mm=— () -] \ ® .
A \
s M - | N \._)M"'1
20 40 60 80 90 80 70
An %, D. 1

H10[ ¢ (Bu)a & #HER O AnHE & O3 bR (D LiE) & DB
(Eu)a=Euw/Bu”. Eu lZEWH T RT3MliTH - 72 & EDWAMLHT, Sm&Thd ) WL TR,

DML T2 2 &R NS (Yoer et al.,

1957). Z iz W THHET 2HRT D An iy &
MET L TAS.

Am — RFIOFHRA DML, IR 0RE L #EFE
BEDT—F LM TH ), BESEDTG T
EHCEKERTEI GV DI EBERSICE~FER
DANRFICBECHRE L T2DTHAHS . #HEH
D AN A EICKELATEIL L > THREI N T
3BT, Am— RYIDRME - BHREF D
BEAD An RS EFNEFNIIET—EL T 2 &
R, WO BRER —HBRE TLRMD Px— &%
DEHREIHANBELT O AnKarnwZ e 5 b
TRFIND.

Px— RO RO DML An 30 ~5055—HH) T

), HEEETIE, &) AnRSCEORER S
ALTwS. fE- T, LhOBIESEDFEICHL
WO ERL Twad. L L, WS - BRI
EBLUVEHETORERD An KOG 1213
IF—EThHbd. 2N kL, Px—RIDEF 2K
Lizer=@BYicBnt, fIERD AnKoicEs
BELEELITEDKEADPENEIZEL T W

ERRLTVAE. LA, BEAD AnKSD LD
WieE T MERIC L AR EB L F 2 5. 259 SI02
HIZ EERE OB ARG RAE L VK, L
2y, Bk k) ICREARSG AL 5 B H EEE
Th - 2 HHFEE, 582 N RIS FF K
L ENIERETH- 2 EAHEEENS. & IS,
FHRGEKOER SO MEAZII LS, Anlad
0L EABERIZOWTIY, ZDRERIEH RO
BTHDBIEDNENT EXR, MK DX % v TR
HENLEEDH L UUE, #fEP) Z&hb, &
D SiOz I2Z L WlED Y & TRICEH L 280" S8
EHEENLNEEZ LND.

2. Rl RIERIC OV T

AHIEOBNE K IE I BT 5 ARK S IFRIZ DO
Tt K4 Eih LERTE .

8112, @B bFEHKIc By TE— DI EICR
45 Ca- Fe DGHBIWHEBREDFHWRALS - A%
FZIMNBE LNV, ZoZ FERBEOB LU Fe—
Mg i D5 A EHREICBWT, LVHEHETH-
R EERRTINEEZ LND.

%212, Rb—Sr & EFRBIEIFAEN L 5 Ic TH#HD

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan
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900 c’

BB  WEEkEL—F 5 L L D RO L E T
47T 4 —DE%R
BUDDINGTON and LINDSLEY(1964) D [X12 7 b
L7z, 80 RGO BEE, il HE
FEABRO RIS, B2A DS ILIIERD
B, HEA D EEILNERO RBCE,
N pEPEERE, S DR ORIKE, T 4l
REtike, U BER SRS,

KB D 5 b ERE I T ILEIZE~NT Sr+ Rb
EHEN S, 2, LD S I~ T~ Z1L &
L CHEZIE~FBED St 8RO R4
7% < RboBnA g i ch 5. 2oL, BEBHE
I3 RbOBSIME Sr DL REDLNE. 2D &
182 5 I~~~ D= 2D b BT, Bk
ARG A D, $72, A ARSI
BREOGNDGETH 722 & 27T .

H3o, EHREFORAREY T ATE L St
ATTHEZRTOE3E). & iz Si02-K20/Na20
NEAE A B & (GBI2H), BB IZ SI0z 122 L Wi
FATHBIZL b LT, AT T 201E Si02, K20/
NazO icE A, F L { Soailz X )b L 7248
BERL TWwah.

41z, REEICEITS (Eu)ald IT#i 5 I1~1I
BN bIz - TRE e - T 5 (BB10X).
72, Bl—ERN TR ERS I ICHEED DI E2
HY pMsla~AELZINEL D (Eu)ad/hEn,

(EW)AlZ DWTIRFBEAOSIZ L DEBT 20
D LY TH B . ScaneTzLER & Prirports (1970)
F(EWa2#BEAD An o EAZI NS 2 F 3551
L7z, ZHUCE 3 EREF DO (Eu)ali An85— 95T
131.0~2.5THBDIZ% L, An45—50T(315—20C
HY, BEXUERD NalcEORHERDSRIZ1E
BV A TRT LD EEZ L.

ARIED KIWE D DIAE & (Eu)ad BRI HDWvWC
BIOKNC/R L 72. Anl7—36DRMER %+ 5HT 2 Am
—RVDEHE (M—1 X 0p—1) Tz (Eu)ad®
0.07~0.12:F L (K<, &<z CalzZ L WHEA
DN ETH-722 % RL TS, Px— %
FIDEF D (Eu)ald0.25~0.69% R L CTw3. D.1.
EDOIMIBEA OGN ER TH-72EF 2 L
5 LD b, Px— RO BEBRE T HACE ~ 32l
H LT DIMENME S, 22 (Eu)ad/h&8 vz &
BRSO HPSNENZHMETOEI - 712 4
DEWEEND.

B3R BRERDITH ST 2 DL )l

Kp-3 Kp-2 Op-1 N t m
8102 83.19 83.08 82.51 78.98 80.89 81.62
Tio2 0.14  0.17  0.02 0.01 0.11 0.09
A1203 11.94 12,42 12.85 12.47 12.43 12.56
FeO* 1.64  1.48 0.48 1.40 1.60 1.22
MnO 0.05 0.08 0.01 0,06 0.05 0.04
MgO 0.10 0.08 0.06 0.04 0.03 0.09
Ca0 .13 1.14  1.42  0.94 0.75 1.18
Nazo 0.77 0.69 1.21  2.65 1:47 0.71
KZO 1.04 0.89 1.44 3.45 2,67 2.49

GATIEPMAIC & D 4T > 72, &#13Fe05 & L
TR - FRLTH B,

NIIN-1% 5N-6F TOFHME, tiZT-12 5T-3
F TOFEMHE, miIM-1EM-20FHETH 5,

LLEDMGES D &, B K OB 3 Rk
~REEIE TIIAHRA 2 2 & L 7250 s S e -
E0, F72, EBRETEMEN EEAD V(A
B FIRERERIC & D BB SN, (BEu)a0fidtsy
7 ADME 5 L GBIDOREDS A ) KE WL ok
HEZHNb.

3 . Bimodal volcanism zone & Amphibole zone

LB AT & 72 Px— 351 & Am— RSB 13
AT EIZ1E NNE F i osEREH 7R3, - = © Px
—RINDEF DI 12T LRI IS L -8
DEREZMHE S = &1z & 1) Bimodal volcanism zone
&, 72 Am—RIIDELT D437 3% Amphibole zone
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ABGIESL « IR e - FEREFE - HREA
oo
1 + :
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N ) e . ﬁi'
o // e "q\ + +-+.\\t’
g e ,Q@'O Treeell. 'j'/\
1 o,.-"® Vo N
o *® o 9
”/ \\\.. ° (X) L -
JRad .\@ (@) fo) ‘—_"‘,—"
. ) --.._--.— .,‘
° _h_q__—’—”'_
70

' 80
Si0p wt % (water free)

%12@ . SiOz—KzO/NagO
Si02 13 H O % B\ THEHE L 22,

IR 2T B (AR, §TICRNTER2 LY
12, Px—RINDEAFOERIZ3 ~8 Kb, F72,
Am— ZFlosnrns 2 > 7 KA 2 KbEi
DIFE S &M WBETH B Z & H 5 Bimodal volcanism
zone = BT % 73 Amphibole zone 12 E{F
Ll 7 D NIRRT TR B 2 AT SR 2 )
NEZFEZ LS.

EI — 2@ ot XA O RBEHEIC DN T,
FERE (1973) (3ERIE KL »Sr87/Sr8é#E £50.7039~
0.7047 L1 ¢, Mg LA L IZITFEHENE 2R
FTZEhs, TOREEZ EH2 FLOKESL S
I BN L > T TEBTH D ) LHEE
LTwa. U (dffh) 3@ OBRE LS
BERED» LOBEBEONMHTII LN EE2RLL
D, LikE B XL EORFEBER 2R T 28B4
ik DEEME KA DB S O R E S LT
432 EAWETH A . Bimodal volcanism zone
& Amphibole zone » % L Z L OBEMEXILEIE Z D
ERICBWTEANICEL 2702 A52R2LD
LHFEEI NS D, BERMLHEIISHOREL L2
V. B 502, EREE - o B T, U (1982, #iAE

H), Ul AR (1982) (X, HIN—&FRE OF TEIR.
5B T Hss, 9 7 B Amphibole zone T3 i3 JE
LB Lz LR R~ FERET R O kiE IS
W DOPDOPREEE RS, AR LT ERD
(DBBINFZEERLE. 20 &1E, Amphibole
zone DEEYE~ 72D MNRATICALE L 722 & &
HICHES L TwainEFEz oA, 72, BHIRE
W T, MEREEPHEbLNEVWEEIZO>WTL =
T8N OMEIERTTH S Z & &ML 0BFED
HrbonrtEzZbn5.

Pl iz @ — 2BERXOHEFRBRE O R & — T2
BRI T2 LT, Bt~ /&y Ho CE
BEThbZ iR LTnab.

X Bk

FEEE - B, 1974 @ —&EX 0Bk
WAL, ulliiE, 24, 355-365.

BuppingTon, A.F. and Linpsiey, D.H. 1964 : Tron-
titanium oxide minerals and synthetic equivalents.
J. Petrol., 5, 310-357.

FRE—, 1967  WILBAWH 7)) — > & 7 HulsuC
Bl 2 pEH g LR ms Ho s ma bR,
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