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Miocene Green Tuff Activity along the Pacific
Coast of Northeast Japan

— A Study of Volcanic Rocks Distributed in the
Basin of the River Kitakami

Ryuichi YAsHIMA

Abstract In the basin of the Kitakami river situated in the Pacific side of northeast
Japan are widely developed the lowest Green Tuff formations which have the characteristics
of marginal facies of Green Tuff region. The main formations are Inase formation, Ishikoshi
andesite and Nonodake volcanics.

The Inase formation distributed in the area of 15 km from west to east, and 25 km from
north to south, is composed of basaltic and andesitic lava flows, tuff breccia, sandy tuff and
conglomeratic tuff. The basement rocks of the Inase district comprise the Motai metamorphic
rocks and granodiorite, and these rocks are overlain by the above mentioned sedimentary rocks.
The early volcanic activity in the Inase formation started with the eruption of basalt and
andesite belonging to pigeonitic rock series proposed by Kuno (1953), and was followed in
turn by the eruption of calc-alkalic andesite. The chief volcanic rocks are as follows.

augite hypersthene olivine basalt
augite hypersthene basalt
bytownite basalt

augite hypersthene andesite
hornblende andesite

In the east of the Ishikoshi area is distributed Paleozoic Toyoma formation, and the
relationship between the Ishikoshi andesite and its formation has not been made clear yet.
Ishikoshi andesite is composed mainly of lava flows which consist of andesite, dacite and
a little basalt. The volcanic rocks are as follows.

augite hypersthene andesitic basalt

hornblende augite hypersthene andesite

augite hypersthene dacite (phenocrystic quartz free)
hornblende augite hypersthene dacite (phenocrystic quartz free)
biotite augite hypersthene dacite (phenocrystic quartz free)

Neogene Tertiary system in the Nonodake and Asahiyama area is divided, in ascending
order, into Nonodake volcanics, Oido formation, Koganehazama formation and Pleiocene
series. Nonodake volcanics are composed of tuff breccia, sandy conglomerate and lava
flow of augite hypersthene andesite, the total thickness of which is over 110 m.

The chemical compositions of Inase formation, Ishikoshi andesite and Nonodake volcanics
are plotted on the MgO — FeO+Fe203 — K20+Naz20 and K20 +Na20 — SiO2 diagrams.
The Ishikoshi andesite and Nonodake volcanics indicate iron-poor fractionation trend, but
the rocks of Inase formation are distributed in the comparatively wider field than the
former (Fig.7). The total alkali of the rocks of the Ishikoshi andesite and Nonodake
valcanics, as shown in the diagram are distributed in the field below line CD (Fig. 8). It may
be considered that the origin of their volcanic rocks differs from that of Inase formation.
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Fig. 2 Geological map of the Inase district.
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Fig. 3 Columnar section of the Inase formation.
a; tuff, b; sandy conglomerate, c¢; sandy conglom-
eratic tuff, d; mudy tuff, e;sandy tuff, f; pumi-
ceous tuff, g; conglomerate, h;erect stump, j; tuff
breccia, k;breccia flow, 1;lava flow.
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Fig. 4 Geological map of the Ishikoshi district.
(aug ; augite, hyp ; hypersthene, ho ;hornblende, bio ;biotite).
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BARB-EMGETE L.

BEIRMERR D HSH SR 2 KB OB A T, s I1ch
BT AMMEAR AET S, KR AER - @R -
HEHEAO L5, AR CEMREZRT. TR
FEOEYD, ZOEPIVEOMBESADTEEL -
BEHEA P LU IR SO A ST 20 % - BIEREL
ST IV I L—ABENH B, WAL LCE
EFEREANRE b L OREABEREREO B
AREREE2E D, BELBEREL I ITT W5,

2. ARLBEONUETRR

* BoTHULLBMEDTETSH 5.

FERERR O BEE KB O AA. B AR IHE
MaBANRERTLONEL, BHEERREET
P, SEEN I EAIRE T 0.2mm £ 0 2.8mm T,
(100) ETHATANENZL, OTFNLMES 5 R4
WiEE AL, MEECH 5. BHRELIIHRE 23R
REBEZRTLOFZER0.07mm &) 2.1mn T, D
RV VERORIGHE AL, BwEY4 VR
TEENTVRLD»S5FREICBERENTVREHDY
bD. X=WRHE Y=IRERE Z=IKFRE, 2
V(—)=64"~71°. fF MRAEZRT. EICEH
FRRER - RUREHE 2 3 EROLEER - ¥V 4
VHEA (2V(+)=0°~10°) £V %D, ZOfuzd
BOEEIY - REKEL - A VX4 M 2B Y, 2KEh
Wme L TVBORREL2HET 5.

(9) L AL Z LS (V), Ba, Fas

BIA &I04 15,

BORMAEOZE L BB OA R, BE& L BRI
ALY 1.6mmDKAkE ST, BEFEETIHRICLHE
EL, PilECH 5. TBEAIIMHEAKRELD 0.8mm T
LEEFN, WEERTLOFZIHHETH 5. HEEK
HEF 1L 0.05mm £ 9 1.2mm KT, X ={KIBE~ KA E
Y=Z=%FFB, FATDELTVILDFHY,
it BISKPNX0.5mm KTHOREE T NS, GE D EM
FEARNT. BRI AEERREREERED D,
ZofizbBo (100) BTHEAT 2MEEZRTEE
WA, Z2EMEOHEEZEIREFOREREL 20,
TNL . MEDIRO SR - BRI A & DR
5. HEAER & LT 1.8mm KO IRO A
DIE 2 I BEIRREERSE TERE N2 AE P H D FEL <
BEEIITNE. 2KIEME LTORORELGEET.
(10) SERELYEEL ARERRLULE, BET, [

HRT- RS T .

BRI O SRE KB OER. B& L ARDKE &

CRRL REERAIERRE 2 3EERERT OO EL,

MEESR AL 5 2.5mmDAEST, TU FRF 2L
H—=WAN IR EQOHMENEE B DLDPED D
T, Y L—va VEIORFEWESF L FREL TV A,
LBEL MBS ALD 0.2mm DA E &T, RTWwIF
(100) MCTHEATARNES DD, 725722 >TWV
3. SEMER IMEES ALY S 1. 4dmn TEAIZIZD R,
X =it Y=Z=ukE/kE, 2V (—)=61"~66",
EETH 5, ANAIZO015m &Y 1. 1lmm TOREE
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N3, % HRDLHHRARO TR TEARE W T b
D, X=WR#EkkE Y=%BFEOIIIRERE Z=
G E L IBERE, HiETH 5. BIEMRIIMEE A K K
D ImmDKE STEMIZZ W, A AR LHEER
FEARL, FIZHBERT ZREEROBER - AL
D%, ZOMIIDROEEER - EEEODIZNIC
TEkSEH £ UM0. Tom A 5 0. 2mm O FLESRY K & 4 55 &
NIBEIRE R FET 5.

1) ¥EEASEEREA A REILE, BER, [FEFET
AEALH 500 m.

BORHBOBE AR T, REA - TEEL - B8R
MG B KU IR & 28 KE (B 0. lmm~0. 25mm)
DEAHMEEREET . Wi AEOHEE KL,
FHER IIHBE A KD 5 2.0mm DK & & TREHEE 5
FETHRRROBMEY B>, HBEL MR ALY
1.5mm Dk & & THE. SEROED IIBSEAA LD RE
1.5mm DKRESTHHETH B, 2EEIEL, X=H
A Y= Z=uk&&E, EERI 5o &
N5.6mNOAE ST, X=IREHE Y=0KE Z
=~ R, oI BERBSIL cERS hTw
BLOAH B, FEEREIIMBE S ALY 0.65mm, BEIZ
EBABAE LT L0, AR BREAHEY
A, ECRERREEARIVZY, ZOELIZORD
WMED - BERER B & ORSEE - BIKE R 1ED. 2

(12) E@EEASEEATIE (Vd), BaAW, =R

kA TR AT AB LI .

KERMERROE LV BEOER. 34 L FHERA130. 3mn
V2. 7Tmm DK E ST, RS AR UL R0E
BIIHBERALD 0.5mmD K& S THEMZEIZEL,
X =(R#fBE Y=Z=ERKE, MEETH 5. Mk
FLIMBE R KA 5 0.5mm DK & =T, TREIZAFE
ALUTET S, A EMREE2RT. Fuika e
WBITTALYEY, 2OMITDEBROIEESL - B
WA - BRI & UKL R B .

13 LTREOEREOLILE (V4d), B, EEH

ARimA BT BGRALTE 500 m.

PR LR BO AL, & fHER IR
BMRAED2.3mmD AR &TC, BHEELEANRELYRT
LDONEL, —RIC RS R A RN
1£0.05mm &0 0.8mm DK E T, IZEAE (100) B
THEETANGEE 2V BEBEIFELFETH 5.
SRR 130.05mm & D 0.8mm DK & S THEIERIRRTE
AL TWRBHDHEL, X=RBIE Y =&
B Z =R, BEKERIE 0. 3mm K TARARIRE %
LCHRET S, A EMAELRT. FioRe
BAEVZ0, Z20MicbBOMEBER - BEERL -
EESI B & UBESREE 2 8 A TV 5.

(4 M@ aSIEaZILE (Ve), Bam, REa

Kot e L THOBROKRE 2 E . T HNZEELH1 LRI HE 100 m LUSE.

Z Do kiligs PERHRR O Z L WIFE DS A, BE& | FHRA IS
ARG BRGSO R IR IS, R, AR AR5 2.5mm DK & & TREMEDFE LB, . B
HAELL PO U35 MURDZERR & 4 U 2 RGP T L T 5. Lid

PR O SRE IR B DS A, & FEA - W
WA - SR - LBH ZBOFKEARNA (&E#0.5
nm~1.5mm) ZET. BEIHEEEAHE FeUTH
Bh-A%-BEALYZY, ZTOEPIZOBOMBE
MARDLWEEG - SRR - LA 3 < T 2 KEE
e L CRiER &S .
BELEEORIREL R RLUE, W80, 5TR
TERBT & & LU R 700 m.

AE LD EAIEFETIES 300m OAIHIZE 5
HY 5. FRMEROSEE 2IRBOER. Wi FRA
- TEES - REOER - BERLET 5. BER (0.5
mn~ 8mm) O ZEIEIEBE~FBWET, —HELH
LB CERS ATV A. AR I EEEAEATRL,
FizRER - BRI L O 20, DROMEKELE M.
2R E L THRRAEDRET.

3. BEERBEDKIER

£130.1mm £V 1dmm DARE T£< 13 (100) ET
BETAMREDL Y, REHEEF L CRELFET
H5 HEELDOKE 1X0.07mm £ 0.08mm TEE
AR, X=WRAE Y=IKBE Z=IKE,
BCh 5 REIEMEELRL, MRIIEL AR
Th 5., FIHERELZIEFERBIERLYZY, 20
iz > BOHIRO BRER - ERERSLY) - BEERSE % & T,
2KEE L THR—-F A FEEL TS,

(15) LT AL KILE (Ve), AR, FEi@a

W] RSF-AEPE 600 m.

BERHEMEDOE L WEIRBO SR, BE& I RHERGIEIM
HERARED Imm DK E ST, BEHEEIRE LA
WEEAL0.8mm KTORBREEF N B 12T 840, HEK
BEIE0.5mm £V 2.6mm TEEMED AR, X=
WAL Y =¥k Z=%a, BEgebhEIC
2RGMIPE T TN A, BESEE 0.3mm KTV EE &
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ha, BEEBLEL2RT. RIEROBERG LD
%Y, ZOMIDEOEFER - BIEKEL - ERERII A
IHTVE, 2KRIEHELTET FFA MR-
A MEELCTV S,

b MR DISH & E 5

PIRZRE#E U 72 KB SO B AR 2 5T 5
72, BEIIOWT, TREE 2 5 7 3k, AEEE Y
54 3, BEAVEE D6 4 38, FBREE 2 5 U,
EEOCESWEEZ L -7 (Table 1).

M O KB FIZERBMTONZ LI ITERED 5
ZIAE THE SN S Y, B cld EHoBEEmIE Yy,
OB AEEEZRL T 5, {LFEMERH» 5 & 72
W O KILESEO RIS, — %I ALO, A<, F 7z,
T A VL LB CAHE A A 5B, FeO+Fe,0,
IR 2 R LT 5, Table 112815724k
KL D ) HT(1)~A)DOZ B ERR R, AFFA (1960)
12& 3% AlLO,—total alkali—SiO, X271y bt 5&,
WFRLET VI FEREOEBIIAHT S, 20K
LRELE, B (1963), AES (1966) A D/N7z, Bl
FRULACES A 3 2 BB L OB HREE I
T EMEER —WTFNLRILER A IE L, #iFs=
W T Bl ENTwE — I 2RI HT A AR
BE (B7 Vi +REE) ot
FARASICAELL TW A K Ic
hh b, 5IZHRERE OIS
LMK A (Na,O +K,0)—
Si0, X (Fig. 8) kiz7wy
b aE, BEAEEILBOX
HEE O SEE AN IZ T E s h 5.
% /-, MgO—(FeO+Fe,0,)—
(Na,O0+K,0) X (Fig.7 )iz
gy hTBRE, NSURPRENSE
DO, NHEAE X (1950) D%
BREA ERAIOFE B EFT
HEAH 5. —FH, WbLEALW
Mo EFEE O EFETER L
EELUBPOBELRAL LU
HOLUEEY, FrArYY
* VRO BRI BT
AOICRL T, FExzERE L
SRR b L TIEH)

e —

T3 (NBE5, 1966). % h &ITIEM FEBOES) - BEL
(BEH, 1960) D& & THR L - Tl o KL SR,
EANEIOPNITE =3 BRI DX de 22l A ME R P PAT i}
MAFRL TV 5 I L IZBRED,

ABLIEE, ERE» SXINE S SIEELILA
TO—FDKIUEEY, oo E - TERT
3%, Y0bIIFEHENEZ LI, HERELRSASE
THNEPERBIIGMHLTVBEIETHS, Y-y 7
BRI M A = ROBEA L, HEAREED
AFRLUBFZEACRLES 2. 2z 22 h 5T,
AMEE, BB s & URERRILHRE SO Bk %
HIE % 802, BAREE RSARLNEIHHT B &
&, 7= 7SI BT A KR O O—
IZ%-5TWAZERBHBLTHE 2V, D EICEHRK
b5 REE, R E LSRR AR
&, TIAHVEITRERE S L UCBEAEEDZ hi
KENRT, do bV ErhbiFshs 3, MgO—
(FeO+TFe,0,) —(Na,0+K,0) X (Fig. 7) TiF, W
N ERBELDERIOEBIz 7oy bahd, DFLC
(Na,0+K,0)—Si0, M (Fig. 8) Ti¥, wW¥Fhi g4k
EDOVL—74 MAKLUEOBERIZHML, Lrbige
AENRNT YRR, FIE—HEBRICESL TE D, RE
(1954) DT - FIRM G DERRY V4 VEGERFID

FeO+ Fe;0;

v Inase formation
O Ishikoshi andesite

® Nonodake volcanics

L K;0+Na,O
LR MIERE, 20

TODEIBIIFELA > THA

MgO

Fig. 7 MgO— (FeO+Fe,0,)— (K,0+Na,0) diagram.
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Total alkali
o

e —

T ¥ Inase formation
O Ishikoshi andesite

® Nonodake volcanics

M-M Mitaki andesite (Aoki, 1967)
R Ryozen formation

31 (Yasuima, 1962, 1966)

rﬁl e e — A-A Boundary between Galapagos tholeiite
2 = —T/‘-" - and alkali basalt series{Aoxi, 1967)

T-T Boundary between Japanese high-alumina
11 basalt and tholeiitic basalt series
(Kuno, 1965)
o L ¥ L 1) L3 v T
50 55 60 65 70 Si0:z

Fig. 8 (K,0+Na,0)—Si0, diagram.

AR IR WAIEICH B

BEAREOEERP LOAMIBREEEORE L,
& A EIEREA SKEVE L 2 LA T, (LRI TR B AR
FH#% 51172 %8B0 H0ot 2fE->Tw 3%, 2o
AU RRIER B 2 R TR AR 5 b MgO—(FeO
+Fe,0,)—(Na,0+K,0) X (Fig. 7) LTl E&A
CEBRELERFOEE I Tay FEh, BERILED
KLEFRE FEfR I, SROBEI R Shgw. F72 (Na,0
+K,0)—Si0, X (Fig. 8) T, W¥hi BAREDY
L—-74 PEKLBEOHESIz 7Oy Fah, LabEw
HPHIZEP LT 3,

FBHZIES LUCBREAEEO T VA VEIE, wih
LEWEEZRL, »D, SROBEDSL S WH LD
FEIR R T AUETH B2 b/ 5617, HH
o, =@y LT A b (AR, 1967) IR d &
5 % Na,0+K,0 12ZL <, »2, Wt 3Lk
EORSAHHIN L MNLEHE S bET, Zh5DK
AR AY, K#R(1954), HH5 (1966) 12k 2 Hrtib#I AR
p 5 OEEXRE O 2 Bbn s, e —AldbKi
ST AZEIFEREVL DD B, T KD B
X, Bilh—-Sfaig (\B 5, 1966) < i OREHEME
DOXKUBBEORTEARFN L EHH L IMENTH S LD
ZBbha, Zokdiz, ®HitERHKIIBFS ) -
77 ORI, ZOEMAHSEERTI LI, 2hEFhN
BAEZNXNEHS2RLTWAELDEEZ B EFTE 5.
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