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BRI RO —HIL BRERILL T\W5, BB EREICITIIEEICS < o HiEys L OV NFTE R
L, N40°W, N60~70° B %<, “hboHBERW- TiiE < nEa=%E1L . slicken-
side nEDHND, Fi, IHNHLOHBICENTL 728A T E AW RIREEL <, BRIk
REAOMIRVEEBEAFEL 22 BT,

FAHBOFZRETNCHFEZRCETHL 0L EL LR, & I, KRBT 2 18
(3, L X DRI - KRR - NBERE - &8I - diEE - RIRE - N - TRILE - A MEE
RECHT b5, FEMARTE & L T—RKERHEEY BRL TV Tu2 b=
RiL, ToOWEBHIEARTEELRCL, L CKABHEBOEAORILIZE LV REHT
ERERO RCEBTR)IE - RS - FENE - B L ER D, BEERHTI/NERE - BRE - TEl
BOIECER> T\ 5, Zib OB LIIAHRE LHHEMEEICL, 7T bbbt Ty 505
TR D2 EE T, FREOBERICER T LD :Abb, ShboiEELE FRERE
DERICDVTL, T T, bR (1959) R E 24T > TV 5 D TE TIIEK T 5,

RIERE IR S Y BEEAESCE > Ly FRIIRYEBN T 2 — KNG oBL T L T
WhHe EELT, REOB~RREEMRIERS - FEENRE - BRiEE - SABERKE L V729,
K EHICOR A OB EEKEIRETH 2 L b b5, —RICBERE C, BILER - RIBEL



IR B DR 0 AT B 3

e - REBALERAAR > TV 5 2 L0V TH D, BNRILAIT—EEEMEZRL, SRR
WEAL - FRELLEL L, Bagmbiz s A ERERILL TV 5, BEONERIZ, IDIHE
LTEB LD, TORREE, HEA - BRIBEAOKBOOHMR Lo TV5EDHE L —f%
i pilotaxitic texture #:mRL, EELIERIC L > CHBEES devitrification *#f7V - HELERD
aggregate L7t o T 5L DNEV, TNHLEMEINEIZEL {ARRELYEL 1 BB SCHT
THZLERT, ELEEABEKAECBIED, BRI FOERLYIISE . SAMEKET

SEEEKEs EAHIR, EHRILEORKE 2~5cm oY SBICESL, EY AL TREYETS
BERR DL 0T, FHHEd AE O CRRIN TS, LIXUIZEUERAYRED, BREEE
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along the Okoku Railroad Line
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HITEL <, BLERCL 2 SIBEMER, REE(LIERLE D10, Tur DAEZEOER:
AT I o TV D DNRS e BEEEFOFEEM S WAL Oz & A EREARLL Tu
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‘Mechanism of Accumulation of the Qarasawa Formation
Nobu Kitamura and Akira Mutd
Abstract

The area along the Okoku Railroad Line is the type area of the “Green Tuff”’. In this
area the “‘Green Tuff”’ are divided into two parts ; the lower division is called the Oarasawa
Formation, the upper the Oishi Formation. The Oarasawa Formation which is the
forerunner of the Neogene volcanism in the “‘Uetsu Geosynclinal Basin’’ consists of
altered andesite or its pyroclastics and covers the pre-Tertiary rocks with unconformity.
The pre-Tertiary rocks in this area consists of slate, sandstone, chert, schalstein, limestone,
biotite schisfs, hornfels and granodiorite. The pre-Tertiary sedimentary rocks are intruded
by granodiorite and altered to various kinds of schists or hornfels by contact metamorphism
at the western part of Wakasennin. The Oishi Formation which covers with unconformity
the Oarasawa Formation consists of fine green coloured acidic or intermediate tuff breccia
and pumiceous tuff intercalated with black siltstone.

Peculiar facies just like volcanic conglomerate of altered andesite (propyrite) which are
exposed along the highway at the northern part of the Yuda Dum covers with unconformity
the pre-Tertiary grandiorite without basal conglomerate. The basal conglomerate of the
Oarasawa Formation is developed only around the Takearasawa, a branch of the Waka-
gawa. It is within one meter in thickness and composed of rounded pebbles of chert and
granodiorite and cemented by arkosic sandstone. Contrary to the pebbles of the basal
conglomerate, the rounded blocks in the “‘volcanic conglomerate’’ ranges from 5 to 20 cm
in diameter and consists almost wholly of propyrite. The matrix of this ‘‘volcanic con-
glomerate’” show the aspects of volcanic breccia or tuff breccia of altered andesite (pro-
pyrite). Angular fragments in this matrix are smaller than 5 cm and cemented with finer
ashes of the same altered andesite. There is a gradual transition between the ‘‘volcanic
conglomerate’” and tuff breccia and both facies intertongue several times vertically and
in an extensive way horizontally. If the rounded or subrounded blocks of more than
5 cm are removd from this ““volcanic conglomerate’” the matrix itself is analogous to volcanic
breccia or tuff breccia seen in the Oarasawa Formation and should be considered to
have originated from a pyroclastic viscous flow because the angular fragments of pro-
pyrite are intermingled at random in both size and orientation and shown no stratification.

The rounded or subrounded blocks, even of smaller angular fragments in the matrix,
usually do not touch one another, and are separated by varying distances. The rounded or
subrounded blocks have smoothly curved surface, sometimes, with slickenside on its
surface and coated by thin films of chlorite. There is no positive evidence of water wearing
so that the matrix of the“volcanic conglomerate’’ originated from the pyroclastic viscous
flow and the rounded blocks in it are quite different from the pebbles of the basal con-
glomerate both in lithology and sizes.

Under the microscope the petrographic character of each rounded block, angular
fragments in the matrix and propyrite lava itself show homogeneity. The concentric



AR ORI AT B8 13

structures parallel to the external shape or porous or vesicular structure which indicate an
origin as of volcanic bomb are absent in all the observed blocks. Autobrecciated facies
of propyrite grade into volcanic breccia or tuff breccia in the lowest part of the Oarasawa
Formation. Curtis (1954) and Carozzi (1960) have described on the interesting mechanism
of autobrecciation of andesite lava. The viscous magma which supplied the andesite lava
undergoes vesiculation along joints or fractures at or near the surface as a reduction
of confining pressure. For a brief instant, confining pressure drops to almost zero along
dilated joints, and gasses in the vesicles expand rapidly in the direction of reduction of
pressure that they cause spalling of the viscous lava along both joint surfaces. Continued
spalling occurs by additional movements and thus the autobrecciation becomes completed.
Autobrecciated lava, volcanic breccia and tuff breccia of the Oarasawa Formation may
have been produced by the same mechanism as proposed by Curtis and Carozzi. The uni-
formity in the petrographic characters of the rounded blocks and smaller angular fragments
in the matrix strongly suggests similar producting mechanism. Carozzi further described
as follows. ‘‘Following autobrecciation, further movement of the mass results in additional
pulverization by attrition whereas the larger blocks become somewhat rounded.”
Rounded or subrounded propyrite blocks produced by mutual abrasion was observed dur-
ing the course of the geological survey around the southern part of Hirosaki. The geological
occurrence of them in this area are quite similar to the rounded blocks in the ‘““volcanic
conglomerate’” in the lower part of the Oarasawa Formation not only in geological horizon
but also in petrographic characters. Although positive evidence for mutual abrasion
could not obtained from the observations on the rounded blocks in the Oarasawa Formation,
it is most reasonable to assume that the rounded blocks of propyrite were produced by
mutual abrasion after autobrecciation at some depth and then transported into the
succeeding pyroclastic breccia flow. Sheared chlorite films around the rounded blocks
and the slickenside on their surfaces apparently suggest mutual abrasion.

The facies allied to the ‘‘volcanic conglomerate’” in the Oarasawa Formation are also
observed at many localities in the “Green Tuff Region’’ in Northeast Honshu and are
mostly limited to the lower half of the ““Green Tuff”’. It is difficult to determine the
structural pattern of Northeast Honshu, because the genetical relation between pre-Tertiary
orogenensis and Tertiary orogenensis is not yet clarified. The general structural trend
inferred from the axis of foldings and the zones of faults in the Tertiary sediments in
Northeastern Honshu is prevailing NNE-SSW, while the direction of NW-SE trend, which
links the culmination of the geanticlines or the basins prevailing to the completion of the
geanticlinal upheaval may be a manifestation of the movements of the pre-Tertiary segment
under the Neogene sediments. Especially, the lower part of the ““Green Tuff’” have been
certainly been affected by the structural movements of the pre-Tertiary segments. The
first intense extrusion or fissure eruption of andesite (later altered to propyrite) may have
been controlled by these two structural patterns, and then, result in the same mechanism of
accumulation of propyritic pyroclastics simultaneously over large areas in the “Uetsu
Geosynclinal Basin™’.
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Flg L., Autobrecciation of propyrite lava found in, the lower. part of the. Oarasawa “Formation. -
» Loc_ H‘qnnal Rlver Yuda~mu;a, Iwate Prefecture :

. Fig. 2. . Autobrecciated propyrite lava found in the lower. part of the ‘‘Odose. Formation’”. Loc. '
Upper Stream of Qirase River, Nishi-Tsugaru-gun, Aomori Prefecfure.

Flgs 3, 4.- Volcanic . breccia of’ propynte with rounded blocks found in the-lower part of the Oara- :
sawa Formation. Loc. Oarasawa, Yuda-mura, Iwate Prefecture.
" Fig.5.  Subrounded propyrite blocks produced by mutual abrasion and found in the lower part
o . of the “Odos¢ Formation”. Loc. Fujikura-gawa, southern part of Hirosaki City.



N." Kitamura and’A. Muté: The Oarasawa Formation.
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Plate ;2.

Fig. 1. - Volcanic breccia of propyrite with subrounded blocks and.subangular. fragments fonnd
in the Furdkura Formation, Log.,g_Si)uthgeastgrn part of the Furdkura Mine, »Akita: Prefec-
ture.

Fig. 2. Green. tuff b;eccia with sheared gfa,nitiq_,blocks ahd ﬁ:gpyrite, Bl?cks vfoi‘m,»d m the “Odose
Formation”. Loc. Fujikura-gawa, southern part of Hirosaki City.

Fig.3. Green tuff breccia with subrounded blocks of fractured propyrite found in the lower part
of the “Odose Formation”. Loc. Upper stream of Oirase River, Nishi-Tsugaru-gun, Ao-
mori Prefecture.



Plate 3.

Figs. 1,2. Volcanic breccia with rounded blocks of propyrite found in the lower part of the Oara-
sawa Formation. Loc. Qara-sawa, Yuda-mura, Iwate Prefecture.

Fig. 3. Volcanic breccia with subrounded and slickensided propyrite blocks found in the “Odose
Formation’’, Loc. Fujikura-gawa, southern part of Hirosaki City.



N. Kitamura and A.Mutd: The Oarasawa Formation.




