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Résumé

Mercury Deposits In Japan
by

Sumio Horzt

The author surveyed nearly all of the mercury deposits in Japan when he
was a member of the Geological Survey of Japan. The mercury mining, wonder-
fully active during the War II, has been already declined and is not expected to
become prosperous again. However, he believes that the detailed data obtained during
an active time may contribute to miners, geologists and others.

The present report summarized in following 19 chapters: history of mercury
mining ; production of mercury ; distribution of mercury deposits ; geology and country
rocks of mercury deposits ; alteration of the country rocks; forms of mercury depo-
sits; the openings bearing mercury deposits; ore shoots of mercury deposits;
mercury ores; relation between mercury deposits and deposits of other commodities ;
supergene alteration of mercury deposits; mercury placers and beds; genesis of
mercury deposits ; mercury ore-bringers ; metallogenetic epochs of mercury deposits ;
metallogenetic provinces of mercury deposits; mercury ore reserves; prospecting of
mercury deposits; and explanatory text to the every one of all the mercury mines
and the literatures.

Mercury deposits in Japan had been probably discovered before the 6th cen-
tury but the production was very little until the Meiji revolution. Many deposits
were prospected and developed since that epoch. Afterwards, the production in-
creased gradually and reached to peak on account of the outbreak of the Pacific
War, when the largest deposit in the Itomuka mine had been discovered, producing
802 of Japan, or 32 of the world during the War. The greatest annual output
in Japan amounted to 247 tons in 1944.

The occurrence of the mercury deposits in the world are restricted along the
two great fractured zones of the earth, i.e. the Circum-Pacific and the Mediter-
ranean-Himalayan zones. Islands of Japan situate on the Circum-Pacific zone, and
there are many deposits distributed at seven districts in grouping, except two small
deposits. Circum-Daisetsu ; Middle Hokkaido ; Inner NE Japan ; Median Dislocation
Line; Outer SW Japan; West Kytshit and South Kyfishii; each of which have inti-
mate relation with the tectonic lines, geologically divided the islands into inner and
outer zones. Great numbers of the deposits are found on the outer zone while very

few on the inner zone.
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Of these districts, the Circum-Daisetsu, the Inner NE Japan, the West Kyashi
and the South Kyushii, containing the deposits in broad areas, consist analogously
of the volcanic and sedimentary rocks of Tertiary to Quaternary age. The Median
Dislocation Line district, where the deposits arrange in belt form, consists of
granitic rocks, contacted with schistose rocks along a great tectonic line, and accom-
panied a little volcanics and sedimentaries of Tertiary to Quaternary age. Districts
of the Middle Hokkaida and the Outer SW Japan, occupying the deposits in belt
form, are composed of PreTertiary formations, intruded by hypabyssal rocks which
are rather basic to ultrabasic such as the serpentine, though a few acidic. The affi-
nity between the ore deposits and the country rocks is not recognized, but the
author found the numbers of the deposits are proportional to the area of the pre-
vailing rocks. In general, it is observed that a greater numbers of the mercury
deposits are concentrated in close proximity with great tectonic lines, separated
from volcanic rocks and hot springs, though some criteria of volcanism are found.

As alteration of the country rocks: Various kinds of hydrothermal alteration
of epithermal type are found, among which sericitization and then silicification are
generally apparent and characteristic to the mercury deposits. Other kinds of al-
teration, such as propylitization, carbonatization, chloritization, serpentinization and
zeolitization are observed also, but they do not differ from those rich in hydrother-
mal deposits found usually over the area. Pyrophyllitization and alunitization are
rare in the alteration.

Nearly half of the mercury deposits occur as veins, and the remains as im-
pregnation and network., The veins are usually composited of many narrow
veinlets which are apt to swell, pinch, thin out, reappear, ar offshoot, combining
them irregularly, and not extend long. The greatest vein in the two lodes of the
Yamato mercury mine, extends 200 m in strike, 180 m in dip and 3 m in maximum
thickness, though some of mercury bearing gold silver veins are more larger. The
impregnation and network deposits, irregularly formed, are divided into several
kinds : the flat lying ; the funnel shaped; the lenticular ; the tabular; and those too
irregular to be defined. The flat lying deposits occupy very broad area, never con-
tinued downward deep. For example, a deposit in the Okedo mine, typical repre-
senting type, occupies an area of 100,000 square metres, though its depth rarely
exceeds 20 metres. The funnel shaped deposit forms like a flower of morning glory.
In a case of the Itomuka mine, the largest horizontal cut of the funnel is 10,000
square metres and it becomes rapidly narrow towards depth. Though the volume of
the flat lying deposit is much greater than that of the funnel shaped deposit, the
metal content of the former is much less than that of the latter.

The mercury deposits generally occur, as partially stated above, near the

surface. The bottoms of the deposits, already examined, do not exceed 100 metres



from the surface of the country rocks. 1In the case of the mercury bearing gold
silver veins, they continue more deeper, but the mercury minerals are never found
in the deeper parts. The forms of the deposits are often controlled by the forms
of intrusive rocks, schistocity and bedding of the country rocks. Capped rocks as
imperveous barriers frequently found in the Terlingua district have not been found
yet. The marginal part of the deposits are generally tranditional, for the veins
have brecciated strucutre, and quantity of the impregnation and network deposits
become inferior in the outer part.

The openings along the margin of intrusive bodies, being filled by mercury
deposits or controlling the structure of the deposits, may be gttributed to the com-
pressive stress as well as contraction. Ores fill primary pdres or the openings,
caused by folding or rarely preceed solution.

Ore shoots of mercury veins form a nest, generally, pitching on a direction,
and hearing a bonanza at its centre. For example, the ore shoot of the foot side
vein in the Yamato mercury mine is the greatest one of vein type in Japan, pitch
length being 180 m, stope length 125 m, largest breadth 125 m, maximum thick-
ness 3 m, total mass 15,000 tons, mercury contents 90 tons. Ore shoots of impre-
gnation and network deposits have a tendency to elongate in one or two directions.
For example, those in Itomuka mine elongated in two directions. The greatest
shoot in Japan, found in that mine, extends 60 m in length, the mass being 14,000
tons, with rich ore, higher than 12,

Quantity of the mercury deposits were carefully examined, and the ore reserves
and also the metal contents in accordance with the grade of the ore were calculated.
Depending upon these data, the author recognized that th= mass of the poorer ores
is, generally, greater than that of the richer ores, but the metal contents in the
poorer ores are not necessarily greater than that in the richer ores, Also he found the
metal content in the ores of a certain grade is larger, while those of both richer
and poorer ores being smaller. These phenomena was discovered in the mercury
deposits first and afterwards in the gold silver deposits.

The relation between the ore shoots and the country rocks is not apparent,
but the nature of ore shoots is always controlled by the geological structure, as
shown above in impregnation and network deposits.

Among a score of mercuric minerals, cinnabar, native mercury, metacinnabarite
and calomel are found in Japan, and of those economically mined are only the for-
mer two. Many metal and non-metal minerals are accompanied as gangue, and the
predominated ones are pyrite as metal and quartz as non-metal.

Mercury ores are classified into the following 8 types: 1) consisting mainly
of quartz, 2) consisting mainly of quartz and calcite, 3) of calcite, 4) of quartz

and clay, 5) of barite, 6) pyrophyllite ore accompanied with mercury, 7) manganese



ore accompanied with mercury, and 8) those minute in gangue. Among them, the
former three represent normal ores, and 1) type contains gold silver ores, antimony
gold silver ores and nickel ores.

The mineralization sequence is as follows: First, mineral deposition was
introduced by fissuring, followed by precipitation of the barren silica and calcite.
Afterwards, the fissures were reopened and the sulphides precipitated in those
fissures. Mercury minerals were finally precipitated at the end of the sulphide
mineralization, while in some cases followed by precipitation of the barren silica or
célcite.

Zonal arrangement of mercury ores is rarely 0bserved.= In mercury bearing
gold silver deposits, mercury is generally concentrated in the shallower zone, except
in the case of the Tsugu mine which represents a typical example of the telescoped
ore.

Although mercury deposits contain various kinds of metallic and non-metallic
minerals, those minerals are seldom economically mined, except the rare cases of
gold, silver, antimony, pyrite, pyrophyllite and coal. Some mercury deposits are
associated in the same provinces as gold silver deposits, as antimony or manganese
deposits, and some as epithermal deposits of the black ore type.

Supergene alteration of mercury ores is very weak. The native mercury and
metacinnabarite, formerly considered to be of supergene, are known to be of hypo-
gene according to the author’s research work. Outcrops of mercury deposits are
characterized by concentration of hypogene minerals accompanied by eluvial minerals.
Outcrops of flat lying deposits generally form flat plateau, consisted of clay and
silica sand accompanied by mercury ores. Those deposits of the Yamato type usu-
ally croped out like walls, projecting from the ground.

Mercury placers are sometimes economically mined. They are classified into
the valley type and the slope type, both occuring at the adjacent place to the pri-
mary deposits. Gold, iridosmine, chromite, magnetite, etc. are associated. Quality of
placers in slope type is very irregular, while the richest part concentrated always at
the midst of the stream in the valley typé.

Mercury beds of no economic value are often found on the river terrace
and alluvial plane along the Monobe-gawa, though the process of the deposition has
been not yet confirmatively verified.

The author recognized that the most of the mercury deposits were formed in
the shallow zones near surface under low temperature, far from the centre of igneous
activity. The deposits, distributed on belts such as those in the Middle Hokkaids,
Median Dislocation Line and Quter SW Japan, are especia'ly telemagmatic. The
mercury ores were precipitated from alkaline sulphide solution, mainly on decreasing
of pressure indifferent to the dropping of temperature, simultaneously with silica



precipitation. The mercury minerals were also precipitated simultaneously with
calcite, including native mercury or metacinnabarite. When mercury ores precipitate,

the wall rocks are somewhat replaced, while the greater part of ores filling the
fissures.

Mercury deposits are formed only at those places where great fault fissures
go through the depth, especially at the intersection of fissures in conjugation. C.
N. Schuette emphasized the existence of the imperveous barriers to stop the ascend-
ing solution, but unfortunately such geological structure could not be found in Japan.
This is the reason probably why there is the lack of large deposits of highly con-
centrated ores in Japan. But impervious rocks or slicken side on the hanging side
of the deposits often contributed in ore concentration.

Ore-bringer though the definition is not standardized, is indistinct. The
author believes the sister rocks in cases of the mercury deposits on the Circum-
Daisetsu district are propylite or liparite; those on the Middle Hokkaidd serpentine,
leucocrates or possibly some cryptobatholithic rocks; these on the Inner NE Japan
propylite and plagioliparite ; those on the Median Dislocation Line old Setouchi vol-
canic rocks; those on the Quter SW Japan some Yokokura igneous rocks; those on
the W Kyiishii basalt or liparite; and those on the S Kyusha propylite. The depo-
sits scattered on broad areas and those on the Median Dislocation Line district have
volcanic rocks as their sister rocks, and the deposits along the belts, except the
above-mentioned one, have hypabyssal rocks such as serpentine as their sister rocks.

The metallogenetic epoch of mercury deposits is of late Miocene to early Plio-
cene age at the Circum-Daisetsu, of late Miocene to Pliocene age at the Middle
Hokkaido, of Miocene age at the Inner NE Japan, of late Pliocene to early Pleisto-
cene age at the Median Dislocation Line, possibly of Neogene age at the Outer SW
Japan, of Miocene to Pliccene age at the W Kytshii, and of Miocene age at the S
Kyiishi. In conclusively speaking, majority of the deposits were formed in Neogene
age.

Concerning the metallogenetic provinces of the mercury deposits, three cases
are considerable. First, each of 7 district represents its own metallogenetic pro-
vince. Second, they are classified into three provinces, that is, one is consisted of
deposits along belts having hypabyssal rocks as their sisters, one consisted of depo-
sits along belt having volcanic rocks as their sisters, and the another consisted of
deposits scattered on broad areas. Third, deposits in whole districts originated from
one metallogenetic province accepting the assumption that the various kinds of sister
rocks erupted from a common magma reservoir, so wide as to cover all over the
Japan islands, formed in Neognene age. Ope or two deposits of negligibly small
scale may not belong to the metallogenetic provinces of Neogene, though one
situates geographically just on the province. They may have been formed in Pre-
Tertiary age, representing the relics of the mercury deposits in the epoch.



The total mercury ores, including those already mined, amount to 3,000,000
tons, containing 3,000 tons of metal, when the pay limit is 0.127, and to 440,000
tons, containing 2,200 tons of metal, when the pay limit is 0.52..

The conclusion basing on this researches leads the author to suggest the fol-
lowing methods for prospecting on mercury deposits in Japan. First, geological
study on areas of metallogenetic provinces or epoch, and then prospecting on
geological structure, rock alteration and topography. Next, the finding of deposits
itself or of ore shoots on those limited areas by placer prospecting, trenching, pit
sinking, boring or crosscutting. Among them placer prospecting was proved to be
most effective in Japan.
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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 Reports
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 sake, the
following classification according to the field of interest will be
indicated in each Report.

Geology.

Petrology and Mineralogy.
Palaeontology.

Volcanology and Hotspring.
Geophysics.

Geochemistry.

A. Geology & allied [

2@ =R

sciences

@

Ore deposits.

Coal.

Petroleum and Natural Gas.
Underground water.
Agricultural geology.
Engineering geology.

Physical prospecting.

Chemical prospecting & Boring.

B. Applied geology

ppapTe o

H

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
Geological Survey of Japan” which will be published
monthly commencing in July 1950
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