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                         Introduction

    A}ong the iBside of the Japanese Islallds arc belonging to the cireum-

Pacific voleanic region, Tertiary volcaltism and aeeompanying rr}ineraliza-

kLion were very aetive. In such a veleanic area of Hokkaido, at the northern

extremity of the Islands, there are some mining districts amongst which

the Kitami mining clistriet lying in the ikortheastern part of Hokkaido
is known for mereury, gold-silver and base metal rnines. In eentral Kitami,

espeeially, iinaRy hydrotherrnal ore deposits are distribLited in some regular

ayrangement; the Konomai mine in the ceRtre of this distriet is one of
the most prodLictive gold-silver-selenium mlnes in Japan. It is, therefore,

considered that the district is a representative metallogeRetie province
in Hol<kaido.

    Published eontributions eoncer"iRg the ore cleposits in the district

are not abundant. However the geologieal maps of the whole district
embodying the results of the prospecting of the mineral resourees, the
survey of the general geology by TAKAHAsHI et al. (1936, 1942), and
the eompreheRsive studies on the gold ores by FuKuToiy[I (1949) were
published in the first half of the 20th century.

   Foy several years, the pyesent writer and co-workers have been in-
vestigating the geologieai eiwiroBment of the ore deposits in northeastern

Hokkaido. Some research data on the igReous aetivities and mineraliza-
tion of central, easterR, and southvLrestern Kitami have already been re-

ported (URAslMA et al. 1953, URAsl]y[A and OI<ADA 1956. YAMAGucHI et al,
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1953), Sequential to the pyeceding stadies whieh seem to show that the
mineralization of centyal Kitarni has distinguishing traits as compared
with the other parts, this paper presents a preliminary metallogenetie

eonsideration for the entire Kitami mining dis£rict.

                   '

                             Geology

    The stratigraphieal suceession of eentral Kitami whlch vLTas established

by TAKAffAsl et al. (1936), and TAKEuTI (1942), and redefined recently
by URAslMA et al. (l953) is presented as follows.

      TABLE 1. General geological formations in eentral Kitami

     ,1･Quarternary

Neogene
   Tertiary

Mesozoie 1

 Alluvial and terrace deposits.

 Sawaki formation-volcanie ash.

 s,...h.ti,...,{s"i"a':ghfuOtriMfao/imO'ia-tiotsu:R.a.sglt.･.igl}.ko,uee･

               Rhyolite and andesite,

              fTuff formation.
              i
,Ko"omaigroup

i:Gi,/`I,,ag,::..,l.n.¥,g.?;,,li,i4:,11:i,:.iMa`iO'i'

               Granite.
 Yubetu group - black shale and sandstone.

 Hidaka group - blaek slate, sandstone,

               schalstein, and diabase.

tuff, and

    The [E[idaka group and Yubetu group whieh develop as the basement
eomplex of eeRtral Kitami are distributed a,round this area, and especia}ly

the former extends to the west and the latter east. The distribution of

the contemporaneous groups is not found in the south of southeastern
Kitami and around the eastern Kitami (Siretoko) mining district. The
overlying Neogene Tertiary spreads in a N-S trended zone of 25 km width
whi.e.h is restricted by the above-mentioned older basements. The Konomai

group, the lower mernber of the Neogene Tertiary, develops wel} in the
neighborhood of the Konomai, The distribution of the normal sediments
of the lower formations is }imited within the central-western zone, while

the tuffaeeous upper formations develop widely in the marginal area.
Therefore it is considered that this area was geo}ogieally formed of a
sedimentation unit in the Konomai epoch. The group may be ]MIiocene in
age judging from its faunal aspeet,
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    In eastern and southwestern Kitami, gyeen tuff is abundant in the
groups which seem to be correlati've to the Konomai gyoup, but the
t･uffaeeous roeks in eentral Kitami aye mostly not green. Also, quartz-
diorit'ie reck, granophyye, or holocyystal}ine andesitic rock are often re-

eogRized in the green tuff area, but they are seareely foulld in this eentral

area. Sueh charaeters of the igneous activities NNrithin the above-iinentioned

a.i"eas aye shown for easy, coinparison in the followlng table.

[l]ABLE 2. Cornparative table of the igneous aetivities in

Neogene Tertlary among three areas of K2tami Provinee

              (O, abundanee; ×, seareity.)

  Central
/ Kitami

Southwestern
 Kitami

Eastern
I<itarni

Olivine basalt (younger)

Pyroxene andesite

Rh}rolite without quartz of phenoevyst

Olivine basalt (older)

Propylite

Rhyolite

Hoioerystalline aiiclesitie yoek

Green tufr

0
×

o
x

o
o
×

×

o
o
0
x

o
0
o
o

I

:
I
i
I
I
/

×

o
×

o
0
0
o
o

    As mentioi}ed above, it is eonsidered that the sedimentation of the
Konomai group and the related igneous aetivities have distinct local char-

aeters and central Kitami may form a geological unit, although the
boundary of the axea, is not distinet,

                         Ore deposits

    Metallogenetie epoch,-The copper, lead, zine, iron, and iroA sulphides

ore deposits in central Kitami are mostly foulld in the black shale and

sandstoRe o£ the basement eomp].ex, btit the sueh kinds of workable ore
deposits are not found in the Konoinai group. SHiBoi (1953a) states that

tlae coppey veins were foymed in the pre-Konomai epoeh within Tertiary,
but some sueh veinlets or impregnated zones in rhyolite and so-called
Kuroko (black ores) ln tuff have been recorded (NoToMI 1920, KINoslTA
l944). So, the present writey has too few data to determine if all such

oye cleposits were formed in the same epoeh.
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    The epoch of the go}d-sllver mineralization in this area is elearer
than that of the base metals. The basai eong}ornerate of the Syanahutl
group eontains pebbles of vein quartz (URAsiMA et a}. 1954) but gold-
beariRg qgaytz veins have not been found in the group, As all ore deposits

of the gold-silver mines present similarities in mineral composition (Table

4), vein features, and their eountry rocks-mostly the Konomai group

and aceompanying vo}eanics,-it is be}ieved that most of £hem formed iR
the upper IV[iocene or Iower Pliocene ages when the Konomai group may
have upheaved and the sedimentation area moved aside,
    At some mines, for example the Yahagi and the Kitanoo mines,
einnabar is found as the mineral in the later stage of gold-silver rnineyaliza-

tion. It is, therefore, eonsidered that the mineralization of the mereury
ore deposits was not earlier than that of the gold-silver deposits, though

they are both formed in all rocks ol pre-Syanahuti epoeh.

    Distribution.-Centra} Kitami is formed of the above-described
geologic unit. At firsf. sight the distribution of many ore deposits in this

area seems uBsystematic, but there ls some regularity from the followlng

points of view : the geological division, the horizon of the geoiogieal group,

and the geological strueture.
    Ore deposits of base metal are found in the }Iidaka and Yubetu
groups distributed around this present area and there are gold-silver ore

deposits in the Konomai group, but there are no workable veins ln these
other cases, while the mercuyy ore deposits have not sueh a, regulayity.

The go}d-silver ore deposits iR this een£ral IKitami area are mostly £ound
in veins, but iB the tufllaceous upper formation of the Konoinai group they

have a tendency to appear as a massive sllicified body with clayey parts.

But there is some inelinatioR for the ore shoots of the Konomai mine £o
be disposed in the lower and middle horizons of the Konomai group.

    In this area, well-mineralized zones extend with N-S or NNW-SSE
trend. The many veins of the Konomai mine are distributed within one

o£ the zones, and the base rnetal ore cleposits are also fouRd along t}iose
zones. Furthermore, the mercury ore deposits, which are obseurely re-
stricted by the C{iffeTenees of the geological series, are arranged in the

same trend 'a,leilgside and somewhat across the above-mentioned zoRes.
These trends are related to the foiding struceure which are also shown by
the lineation of the Konomai group, the elonga'tion of some rkyolite dykes,

and arrangement of basalts. It is considered that sueh a tendency whieh
is g;g}nerally parallel to the distTibLition of tlae Konornai group may have

some intimate relation with the structural movements of t]ne bases. On
the other hand, the strikes of the veins are generally E-W or NE-SW, and
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㌘ABLE　4．　M：inerals　of　the　some◎re　deposits　in　cen七yal　Kltami
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it is considered that these eorrespond to strike of faults and the direetion

of intrusion of some andesite dykes iR the above mineralized zones.
    ConstitueBts of the ore deposits.-Table 4 shows the hypergene and
supergene minerals of the ore deposits of base metal, gold-silver, and rner-

cury in eentral Kitami.

    The pyrrhotite of the Seibo ore deposits of the Kitami mine oecurs
with iron-rich sphalerite but without pale-eolored sphalerite and adularia

which are found in the 3rd ore deposits of the same mine. As the former
stilfides may not usually be formed under low temperature in hydrothermal

ore deposits and the cyysta11izing-temperature of adularia is under about

4000C (BATEMAN 1950), the upper limit of the temperat"re ef sueh a. vein--

forming in this area is assumed. No continuous relation between the
sulfides of the base metal and gold-silver ore deposits of the Kitami mine

can be observed at present,

    Adularia are ubiquitous in the gold-silver ore deposits in this area,

and sometimes cinnabar has been reeogRized a･s a. mineral in the later
stage of the mineral sequence of the Yahagi mine (OMAcm and URAsiMA
1953) aRd of the Kitanoo mine (X?VATANABE 1940). The temperatures
required for the formation of the quartz of the Konomai mine from liquid

inclusions are 267eC, 228eC and 132eC from the early to later stage

(TAKAsmMA 1954). It seems £hat the mercury ore deposits which mainly
consist of cinnaba,r were not formed above them. As mentibned above,
the hydrothermal ore deposits are distributed in recognizab!e successions

and zoRes in this area.
    The ratios of ca.lcite to quartz in each of the ore deposits are vayiable.

The Kuttyamaai ore deposits of the Konomai mine are the gold-silver bear-

ing adula.ria-ealcite-quar£z veins; calcite is rarely found in the gold-silver
ore deposits of the Numanotte (OTAGAKI 1951). With a few exceptions
ealeite is abundant in the veins either having black sha}e, schalstein and

propylite as their country rocl<s or being distributed in their neighbor-

hoods. It is considered with respeet to the erysta}lization and dissolution

of the gangue minerals, that their oyigin in the Kitarni mine is different

£rom that of the ore minerals according to SHIBol's statement (1953b),
and that it is elosely related with the geologieal surroundings-espeeially

with the chemieal eompositions o.f the basements and the country rocks

 (URAslMA 1956).
    No minerals which eontain arsenic and tellurium as main composi-
tions of the minerals have been found in rr}any mines in eentral Kitami,

though such minerals occur often in the ore deposits iii southwestern
Hokkaicto. Aboat twenty samples from the gold-silver ores of the Konomai
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mine and the Numanoue mine were analyzed spectrogyaphically and
microchemieally; the results show that arseikie and tellurium are too in-

sufficient to form any megaseopie or microscopic minerals. Arsenopyrite
in the gold ore of t-he Takinoue mine (FuKuToMI 1949) and realgar ln
the mecury ore of the Oketo mlne (YAJmA 1951) wh2eh are loeated
beside this area ha･ve been reported, and so it ls a interesting problem
whethez' or not this area is a metallogenetie province where arsenie and

telluritim minerals are free in the basements and Cenozoic series.

                           Conclusions

    The present writer attempts to arrange the clata on the ore deposits

iB central Kitami frorr} the viewpoint of iinetallogenetic provinee. [l]he

principal points may be summarized as foilows :

    1. Central Kitami is formed of a geologieal uBit.
    2. [l]he base metal, gold-silver and mereury ores were respeetive}y

formed of difiierent mineral sequences, but mercury mineralization £ollowed
the gold-silver mineyalizatioR in Neogene Tertiary.

    3, The distribution o£ many ore deposits in this area forms a some-
what regularly zonlng on the eountry formation and geological structure.

   4. Arsenic and tellurium gave scareely been formed as main chemical
compositions of the minerals of many mines in the area.

    The geologieal and metallogenetical provinees of north-eastern IIok-

kaido in Neogene Tertiary }iave been consldered by SuzuKI (1954) and
other authors. The writer (1953) reeognized some striking differenees
between the southeasterR zone which ineludes eastern Kitami a,nd the
iRterna} ayea ineluding eeRtral I<itami. According to MINATo et al.
(1956), the tectonic movements of the bases that are supposed by the
Bouguer anomaly distribution caused sueh difTereRces, The interna} area
of nort,heastern Hol<kaido may be subdivideCl iRto some units such as cen-

tral Kitami as used in the present paper. It is eonsidered that most of
mineralization in this area is similar to the igneous aetivities in [l]ertiary,

though the specific igneous yoek found at pyesent is not their ore bri-ger,

I{ow the inetallogenetie provinces coyrespond to the above-mentioned

geological units must be investigated in £uture.
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