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Chromite Deposits of Hokkaido
1. Chromite Deposits of the Hidaka-Iburi District

By
Takeo Bamba

Abstract
1. General Remarks

In Hokkaids, many ultra-basic igneous rocks develop along the two parallel
tectonic zones named the Kamuikotan zone and the Hidaka zone respectively.
These tectonic zones composing the geological back-bone of the island are regarded
as the result of the late Cretaceous orogenic movement called the Hidaka~Orogeny.
Tt is believed that the Hidaka zone forms an orogenic deep core and the Kamui-
kotan zomne corresponds to its westward overthrusting zone. Many characteristics
of the ultra-basic rocks are common to both tectonic zones, but some contrasting
features have also been recognized, that is, the ultra-basie rocks of the Kamuikotan
zone are almost wholly serpentinized, whereas in the Hidaka zone, they develop
always in the unaltered peridotitic state.

Tt occupies the southern part of the great serpentinite belt of the Kamuikotan
zone which has been well known as the Hidaka-Tburi chromite field for a long
time, where the occurrences of chromite ore have been reported. Chromite
deposits in the district have been worked since 1917. And the production during
the past thirty five years is about 350,000 metric tons averaging 50 %5 Cr30s.

The geology of the mining district is very complicated, having irregular dome
or basin structure of the sedimentary rocks believed to be of Pre-Cretaceous age.
Serpentinite is mostly concordant with the surrounding rocks showing partly
massive, and partly foliated.

The modes of occurrence of chromite deposits are controlled by the rock
properties of serpentinite. Most of the deposits are probably dislocated by the
secondary deformation which is closely related to the secondary structure often
recognized in serpentinite, it being presumed that the deformation has been caused
by the successive Hidaka-Orogenic movements. Serpentinite having the primary
structure is massive and retains the characteristic texture of peridotite even when
olivine is completely altered to serpentine. On the other hand, in the deformed
serpentinite, the foliated structure develops in many places.

The undislocated deposits in the mining area show the tabular or vein-like
form and are controlled by the joint system of the massive serpentinite, while
the secondary structures are recognized in the deposits being controlled by the block

movement of the massive serpentinite or by folding of the foliated serpentinite.

2. Problem on the Country Rocks

The ultra-basic rocks in the area are entirely serpentinized, but in the central
part of the serpentinite mass located surrounding Mt. Iwanaidake, the unaltered

peridotite occurs. The peridotite shows the gradual change into serpentinite and
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is regarded to be deep facies of the intrusives.

2. 1 Rock Forming Minerals

Chromium-bearing spinels occur in small amount through the ultra-hasic
rocks as rock forming minerals, The spinels associated with the serpentinite
mass are usually reddish-brown in thin section, and are always rich in
chromium. On the other hand, the spinels associated with peridotite facies show
a brownish or greenish color in thin section, and the Cr;0; contents are less than
45 25, but in the serpentinite mass, the Cr;0, content being usually in the excess
of 55 %4. Olivines remained in the serpentinite are rich in forsterite compo-
nent, variation limits of 2V are observed - 84~90°. Pyroxenes associated with
olivines mostly show a rhombic symmetry,

Judging from the properties of spinels, peridotite might not be relics of
original rocks of serpentinites, The varieties in rock facies should be closely
related to the stratigraphical depth of the ultra-basic rocks.

2. 2 Differentiated Dyke Rocks

Albitite, quartz albitite, albitophyre, hornblende albitite, albite aplite, trond-
hjemite, pegmatite, diorite aplite, diorite gabbro aplite, gabbro aplite, rodingite
and white veing develop in serpentinite or surrounding the serpentinite mass.
They are regarded to be the differentiated materials from ultra-mafic magma, Most
of them show dyke forms, their chemical character is extreme acidic, and they are
called leucocrates in the lump. On the relation between chromite deposits and

leucocrates, it has been clarified that the latter was formed earlier than the former.

3. Stratigraphical Distribution of Chromite Deposits

Main chromite deposits in the serpentinite occur near the marginal zones of
their country rocks. Some of them develop between the soil mantle and surface
of serpentinite as residual deposits, most of them are localized in the northeastern
part of the serpentinite mass. On the other hand, in the central part of the
country rocks, especially Iwanaidake peridotite mass, important chromite deposits
have not yet been found. Such arrangements of chromite deposits are closely related
to the stratigraphical depth of the ultra-basic pluton. The marginal zone of ser-
pentinite corresponds to the upper part and the Iwanaidake peridotite can be
correlated to the deep part of the pluton.

It is also interesting that serpentinization is complete in the upper zone, whereas
unaltered peridotitic state is recognized in the deep zone of the pluton. This
stratigraphical relationship between chromite concentration and degree of serpen-
tinization may give a significant suggestion for prospecting.

There are chromite placers in the surrounding of serpentinite mass at the
Teshio-Ishikari district, northern Hokkaido. The chromite crystals in the alluvial
or diluvial deposits are believed to be derived from behind the serpentinite, but
such chromite crystals are never found at the present outerops of serpentinite,
It is considered that the special rock facies containing chromite crystals in older

time were now entirely eroded out, and the barren serpentinite of deep facies has



been remained.
It is very interesting that the concentration of chromium in the upper part of

serpentinite is common in both districts.

4. Ores_

Massive, coarse disseminated and fine disseminated ores etc. are classified.
All of them show 509 CrsQ; or more after dressing. Massive and coarse dissemi-
nated ores are resemble each other in component, they are composed of anhedral,
coarse crystals of chromite. Therefore, massive ore is regarded as a variety of
coarse disseminated one, but fine disseminated ore is quite different from them in
crystal form., Chromite crystals in the last one show mostly enhedral. Such ore

doesn’t develop so much that it is not very important.

5. Historical Sketch of the Studies Concerning With the
Genesis of Chromite Deposits

The origin of chromite deposits have been theoretically discussed since the
later 19th century, and the development of the ideas was based together with
the advance of the study on ultra-basic rocks. In this paper, the several funda-
mental problems concerning with the genetical relation between the chromite
deposits and their country rocks have been briefly described.

Damour, Charpentier and Hochsteller (1862~-76) described some of the ultra-
basic rocks in the world. Lherzolite, saxonite, dunite, picrite were classified by
them as a member of erystalline schist.

De Launay (1893) became aware that the chromite deposits related to the ultra-
basic rocks are commonly associated with the serpentinized facies. Therefore, he
had advocated the theory that the chromite deposits have been found in connection
with alteration processes in peridotite, he concluded that the chromium in perido-
tite may be concentrated during serpentinization, It seems somewhat to be similar
to the theory of “ Metasomatic Differentiation ”, J.H.L. Vogt (18%4), who
explained the genesis of chromite deposits by his physico-chemical principle and
concluded that the deposits were derived by the accumulation of chromites after
the magmatic differentiation.

The theories of the genesis of ultra-basic rocks were remarkably contributed
by N.L,Bowen’s extreme magmatic view (1907). He believes that the ultra-basic
liquid can not be maintained at high temperature long enough to permit its pour-
ing out at the surface from the great depth., Therefore, he concluded that the
ultra-basic rocks intruded in a crystal mash state of olivines instead of in a
molten state.

E.Sampson (1929-32) showed that the hydrothermal solution must be the
mother of most chromite deposits, and somewhat the similar ideas were advanced
in America.

J. Suzuki (1943) contended that the chromium bearing substances were not

dissolved by hydrothermal solution. He was antithetic against Sampson’s extreme



view. J. Suzuki suggested that the chromite crystallized in the orthomagmatic
stage and these chromite crystals were carried upward from the deep seated
chromite reservoir in the hydrothermal stage, In his theory, hydrothermal
solution plays only a role as “Triger” of the chromite crystals,

Recently, C.H. Smith (1953) suggested that the chromite concentration in the
Bay of Island Igneous Complex were localized in the upper parts of the ultra~basic
zones. An explanation of such a localization is based upon an increase in the
alumina content of certain layers near the gabbroic rocks. The chromite concen-
trations are considered to be the result of an increased rate of crystallization of
spinel, due to higher alumina content accompanied by the diffusion of chromium
through the surrounding interstitial fluid without a prior concentration of chro-
mium in the magma. He concluded that the deposits were originated in the late
magmatic segregations according to the “chemical environments”., But it is difficult
to explain the genesis of irregular chromite deposits in serpentinites by the Smith’s
opinion,

M. Saito (1953), Geological Survey of Hokkaidd, recognized that the joint
system developed in the chromite ore body extended into the surrounding massive
serpentinites, and he was led to the conclusion that the chromite deposits and the

country rocks could be consolidated in the same stage.

6. Conclusion

The Hidaka-Tburi district is one of the most famous chromite fields in Japan.
Chromite deposits in the fegion are distributed in the upper parts of the serpen-
tinite showing irregular forms. Originally, these deposits are controlled by the
joint system of massive serpentinites, and they occur in vein-like forms. When
the deposits were dislocated secondarily, the ore body is often divided into several
bodies arranged in comparatively regular intervals, Some of them develop as
residual deposits localized in the special parts, and in such places normal deposits
are scarcely found. Therefore, the depth of the chromite deposits is unexceptedly
superficial,

These phenomena described above are very applicable for the prospecting,

Chromite ores from the region are classified into three types; massive ore,
coarse disseminated ore and fine disseminated ore. All of them show very high
grade after dressing.

On the other hand, differentiated dike rocks associated with the serpentinite
are extreme acidic.

The author’s view upon the problem can be summarized as below.

Chromite deposits, serpentinites and the associated leucocratic rocks in the
region are closely related each other, it is believed that they show family relation
derived from ultra-mafic magma. The extreme contrasting characters among them
are regarded to be caused by the complete differentiation of the parent magma.

In the Chiigoku district, the southwestern part of Japan, chromite ore is low
grade and the differentiated dike rocks are mostly gabbroic. Such a relation will
be explained by the incomplete differentiation of ultra-mafic magma.
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The Geological Survey of Japan has published in the past several
kinds of reports such as the Memoirs, the Bulletin, and the Report
of the Geological Survey.

Hereafter, all reports will be published exclusively in the Reports
of the Geological Survey of Japan. The Report will be consecutive
to the numbers of the Report of the Imperial Geological Survey of
Japan hitherto published. As a general rule, each issue of the
Report will have one number, and for convenience’s sake, the
following classification according to the field of interest will be
indicated on each Report.

Ir' Geology
| Petrology and Mineralogy
|

A. Geology & allied Paleoniology

sciences Volcanology and Hot spring
Geophysics

Geochemistry

Ore deposits

Coal

Petroleum and Natural Gas
Underground water
Agricultural geology
Engineering geology

B. Applied geology

O RO TR MO A0 T

f. Physical prospecting,
L Chemical prospecting & Boring

C . Miscellaneous

D. Annual Report of Progress

Note: In addition to the regularly printed Reports, the Geological
Survey is newly going to circulate “Bulletin of the Geo-
logical Survey of Japan”, which will be published monthly
commencing in July 1950.
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