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EXPLANATORY TEXT
OF THE
GEOLOGICAL MAP OF JAPAN
Scale, 1 : 50,000

RAKKODAKE
(Kushiro-67)

By
Mamoru Suzuki
Seiji Hashimoto
Hiroshi Asai
Katsuhide Matsushita
(Geological Survey of Hokkaido)

Résumé

The sheet map “ Rakkodake ” covers the southern part of the axial
zone of the Hidaka mountaines in a quadrangular area between longi-
tude 143° to 143° 15'E and latitude 42°10" to 42°20’' N.

The area presents a steep central mountainous uplift extending from
north-west to south-east with Mt. Rakkodake (1,472m) as its highest
elevation.

On both side slopes of the axial uplift, being spread over the rest
of the sheet, there are gently inclined wide hilly belts. A general jux-
taposition in the trend of the mountains and these hilly belts exactly
accord with the geological structure being composed of a crystalline core
and sedimentary mantles.

Sedimentary rocks

The sedimentary mantles on both slopes are made up of Pre-Cre
taceous, Cretaceous, Neogene Tertiary and Quaternary deposits. The
sediments constructing the western flank are strongly compressed and
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are shuttered upon each other by steep reverse fauits striking along the
axis of folding. On the other hand, sedimentaries on the eastern slope
show a good sequence of succession in the form of monoclinal struc-
tures steeply dipping towards the east.

The Pre-Cretaceous of this area is divided into two, which presum-
ably correspond to the non-fossiliferous and monotonous sediments of
the so-called lower Hidaka group and upper Hidaka group.

Rakko formation on the eastern side is representative of the lower
Hidaka group. The lowest member of the group is composed of an al-
ternation of sandstone and slate (A member), then follows thick sand-
stone beds (B member) and the uppermost position is occupied by beds
of monotonous black slate (C member). The structure of the Rakko
formation is quite simple as shown by its monocliinal inclination. The
upper Hidaka group comprises the Biro formation in the east, being
made up from very thick coarse sandstone and the Menashunbetsu for-
mation in the west.

The structure in the upper Hidaka group in the west is compli-
cated. The Menashunbetsu formation is strongly compressed and sep-
arated by a pattern of faults striking NW-—-SE and W-—E direction
respectively. The lower members of the Menashunbetsu formation
occur as distinct units of wedge form being bounded by faults on their
both sides. The upper members of this formation are met with along
the synclinal axis or are found as a group in a separate unit. The
stratified rocks that made up the Menashunbetsu formation are as fol-
lows: ~

A member: beds of slate and phyllite; B member: slate and
sandstone accompanied with lenses of chert and limestone; C member :
thick greywacke sandstone; D member: beds of slate and sandstone;
E member: shale and sandstone beds intercalating with the lenses of
chert; F member: alternation of sandstone and shale and beds of
shale.

The Cretaceous formation divided into two groups. Esamanbetsu
formation, constructed from mudstone and sandstone, may be correlated
to Middle Yezo group in Sorachi Province in central Hokkaido, with
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regard to it fossil contents.

Undifferentiated Cretaceous formation is found in the synclinal po-
sition of Menashunbetsu formation in the west or crops out overlying
Bird formation.

Neogene Tertiary, Shintomi formation is developed in a narrow belt
along the boundary between the structural units of the Pre-Cretaceous
formatiens. It has been much much folded and tured over. Sandstone
and conglomerate are the chief constituent members in which abundant
fossiis are to be found.

Quaternary deposits of the area are beds of gravel and of sand
which can be observed as terrace deposits along the main river sides.
Metamorphic rocks and migmatites

The metamorphic and migmatitic rocks of the area, which are ex-
posed in the axial part of the stratified rocks, exibit themselves as a
steep anticline in respect to structure and constitution. They are
bounded on both sides by large-scaled faults and comprise a distinct
structural unit as to their metamorphic sequences. Plutonic intrusions
of ultrabasic, basic to intermediate and acidic composition, were largely
developed concurrently with the metamorphism.

Migmatites

Migmatite representatives of the axial core of the metamorphic
zone, are divided into three categories differing from each other in
lithologic structure and mineral associations, viz., (1) cordierite bearing
biotite migmatite, (2) biotite migmatite and (3) granitic migmatite.

(1) Cordierite bearing biotite migmatite consists of crystals of bla-
stic ovoidal plagioclase, granular quartz and flaky biotite with or with-
out porphyroblastic cordierite. [t is medium-grained massive in appear-
ance. Two distinct structural units are detected in this migmatite,
forming elongated and steep inclined domes; one of those units makes
up the main migmatitic bhelt in the central axis, the other shows as a
less distinct zone in the south-eastern part of the area. ts northward
continuation appears again in the north-eastern part of the area. (2)
Biotite migmatite crops out in the western margin of the just described

cordierite bearing migmatite. It is composed of clustered flaky biotite,
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granular plagioclase and quartz. It is gneissic, being characterized by
banded aggregates of biotite crystal intercalated with tonalitic materials.
(3) The granitic migmatite of this area occurs in lenticular bodies
which cut obliquely the trend of the other migmatites. The rock is
medium to coarse-grained, and contains crystals of K-feldspar among
flaky aggregates of biotite, subhedral plagioclase and quartz. Not
rarely, intrusion or penetration into the other migmatites is observable.

Metamorphic rocks

Metamorphic rocks developed on both sides of the migmatitic axis,
are different in their modes of occurence, in their textures and in the
igneous rocks intruded. In the western wing of the migmatitic axis,
the rocks show a pronounced schistocity, and occupy a wide tract of 8
to 15km width in which the following rock types are distinguished.

(1) Plagioclase pophyroblstic biotite gneiss

(2) Migmatitic gneiss

(3) Plagioclase porphyroblastic biotite schist

(1) Plagioclase porphyroblastic biotite gneiss is the most widespread
rock type in the western flank. It is characterized by a development
of large porphyroblasic piagioclase, however, the rocks close by the
western boundary of the gneiss belt are intensely sheared and are more
fine-grained than those adjacent to the eastward. The distinction in
the type of gneisses is also reflected in the petrography of the intruded
basic rocks whose characteristcs serve to separate the gneisses into two
types: Dblastic biotite gneiss | embraces green hornblende amphibolite
and blastic biotite gneiss II includes the brown hornblende amphibolite.
Near the contact of, or in the bodies of amphibolite, large crystals of
pinkish garnet are observed or sometimes cordierite bearing biotite gneiss
and sillimanite cordierite biotite gneiss with or without garnet, could
be found. (2) Migmatitic gneiss of this area is marked by its granu-
lose, massive texture very similar to the cordierite bearing biotite mi-
gmatite. The characteristic mineral formation in this gneiss is dem-
onstrated by the contamination of basic rocks which accompanied the
transformation of hornblende into hypersthene or cummingtonite. (3)
Plagioclase porphyroblastic biotite schist is typically located near the
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south-western boundary of the metamorphic zone.. It is found as a
narrow belt that can be distinguished from the plagioclase porphyro-
blastic biotite gneiss by its intense schistocity and by diminution in its
grain size. The rocks in the north-western zone are very intensely
sheared to become mylonitic.

A series of metamorphic rocks in the east is not so schistic as
those in the west; it develops in an area of limited narrow-ness. That
series is represented by zonally arranged banded biotite gneiss, schistose
hornfels and low grade hornfels, from the center to the margin.  Ban-
ded biotite gneiss is typified by its distinct banding of biotite rich layers
and quartz-feldspathic layers, without porphyroblastic plagioclase. The
fragments of these gneisses are very often found in the body of cor-
dierite bearing biotite migmatite. Schistose hornfels develops itself
transitionally from the banded biotite gneiss by losing its quartz-feld-
spathic banding.

Hornfels in the eastern side is lowest in grade in metamorphism
and retains original clastic sedimentary grains; it gradually passes
into the non-metamorphic sedimentaries of the Hidaka group.

Igneous rocks

The sequence of intrusion of the igneous rocks of this area is a
problem of great difficulty. The difficulty is increased by the concomi-
tant interaction of the mtamorphism and migmatitization. However,
the following statements may be made with certainty.

(1) Intrusion of the basic_rocks in the zone of the plagioclase
porphyroblastic biotite gneiss occured within the phase of its metamor-
phism. The basic rocks which were intruded were severly metamor-
phosed to form amphibolites being characterized by green hornblende
and brown hornblende respectively.

(2) Intrusion of basic sheets along the boundary between the
gneiss and the migmatite is signified by the occurence of diabasic am-
phibolites. The rock occasionally preserves its originaldiabasic initial
structures. However, the rock in its northern continuation, is com-
pletely metamorphosed and transformed into biotite hornblende gneiss.

(3) Intrusive complex is composed of olivine gabbro, hornblende



gabbro and diorite are met with near the boundaries between migmatite
and gneiss or schist. These rocks are of wide prevalence in both the
southern and in the northern part of the area.

Olivine gabbro is very coarse-grained, dark-coloured, possesing
banded structure being a result from the alternation of olivine rich
layers and normal pyroxene gabbroic layers. A metamorphic and
migmatitic transformation of these rocks could hardly be noticed.

Hornblende gabbro is fine to medium-grained composed chiefly of
greenish brown hornblende and plagioclase. Some granules of pyroxene
are also seen enclosed within hornblende.

Without doubt, the rock shows intrusive relation to the gneisses or
migmatite, the gabbro is affected by intense migmatitization. The
intrusions of diorite which accompanied that of gabbro, show aggregates
of subconcordant bodies separated from each other by intervening nar-
row zones of gneiss severely metamorphosed and metasomatized into
hypersthene cordierite granulite with or without spinel. Diorite is
composed of euhedral plagioclase and dubhedral hornblende. Relict
pyroxene is rarely found in hornblende.  Biotite and quartz represent
an additional phase.  In the rocks more acidic, they comprise the one
of the chief constituents.

(4) Granitic intrusion occurred in the eastern side of the meta-
morphic belt. Granite is intruded along the boundary of cordierite
bearing biotite migmatite and banded biotite gneiss as is observed ev-
erywhere in the Hidaka metamorphic zone. The granite is fine to
medium-grained massive in texture. A faint banding due to flowage
is found with NW —-SE strike; it dips steeply towards the east.

Joints developed perpendicular to the flow layers, are most common,
the direction of which opened the way for the diabase porphyrite or
diabase to intrude.

(5) Minor intrusions of the area. The dykes of diabase porphyrite
and diabase extend out into the gneisses and migmatites and into the
north-western part of the area. The initial consolidated structure of
the rocks well preserved; however, in some part of the migmatite
domain, the dykes have suffered intense migmatititzation. It has broken
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down into basic xenolithic patches and are scattered throughout in the
migmatite. It is particularly interesting to note that the occurrence of
migmatitization is not confined to a single phase but is repeated at
least several times.

Dykes of trondhjemite are occasionally observed to truncate the
gneiss, especially near the migmatitic gneiss. Trondhjemite is composed
of euhedral plagioclase, granular quartz with a minor amount hornblende
and biotite. It is distinguished into two types of rocks. The one is
comparatively finer and usually accompanied by a plenty of mafics;
the other shows coarser-grained, it is aplitic and metasomatically invades
the finer ones.

Dykes of aplite are intruded into hornfels or schistose hornfels in
the eastern flank of the mountaines. The arrangement of them is quite
in accord with the general trend direction of the metamorphic zone.

(6) Sheet intrusions of gabbro amphibolite and peridotite are found
along the western thrust zone.

The structural movements that make up the whole of the meta-
morphic zone led to the breaking out of the thrust fault in the western
margin of the belt, along which sheet intrusions of gabbro and perido-
tite occurred. The gabbro is very severely modified by shearing being
transformed into amphibolite or hornblende schist. Relict structure is
rarely preserved but correlation to the same rock of other area proved
to be obviously of gabbroic origin.
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