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The Northeast Hokkaido Metallogenic Province in the northeastern part of Hokkaido in
Japan is host to epithermal precious and base metal deposits, volcanic massive sulfide
(Kuroko) deposits, and subaerial-volcanic exhalative hydrothermal deposits. Amongst the
various deposits, the Utanobori and Omui low sulfidation epithermal vein-type deposits,
and the Omu silica sinter were studied. The objective of the study is to understand the
characteristics of the silica sinter and ore-bearing veins and their relationship to
mineralization and associated volcanic events on the basis of field relations, petrography,
Ar-Ar and K-Ar age dating, X-ray diffractometry (XRD), inductively coupled plasma mass
spectrometry (ICP-MS), atomic absorption spectroscopy (AAS), energy-dispersive X-ray
spectroscopy-scanning electron microscopy (SEM-EDX), cathodoluminescence (CL),
electron probe micro analysis (EPMA), and sulfur isotope analyses.

Mineralized veins of the Utanobori deposit are hosted by the Middle to Late
Miocene Esashi Formation, which consists of conglomerate, sandstone, and tuff. Silica
sinter and quartz-adularia veins are exposed in the Utanobori deposit. The
quartz-adularia veins with ginguro bands are divided into three stages with twelve to
fourteen sub-stages. Ore minerals identified include electrum, naumannite, chlorargyrite,

bromargyrite and trace pyrite. These ore minerals were formed in the main



mineralization stages I (bands I-b and I-d) and II (band II-a). An unidentified Fe-Sb
secondary mineral is also present in the veins. Alteration assemblages imply near-neutral
pH conditions during ore deposition. The SEM-CL images show that CL-dark
microcrystalline quartz exhibiting colloform (ghost-sphere) texture is closely associated
with ore minerals. Concentrations of Al, Fe, K, Ti, and Mn of quartz of the
quartz-adularia vein with ginguro band and silica sinter were determined using EPMA.
In the quartz-adularia vein with ginguro band, Al and K contents of CL-dark
microcrystalline quartz exhibiting colloform (ghost-sphere) texture are commonly >1000
ppm. This may imply that ore minerals were crystallized from alkaline and silica
supersaturated fluids at temperatures <200°C which deposited initially amorphous silica
with primary colloform texture that were crystallized to microcrystalline quartz. The
634SCDT values of fine-grained disseminated pyrite in the altered conglomerate and
bedded tuff in the argillic altered zone are -4.3 %o and -4.2 %.. Mineralization ages of the
quartz-adularia vein with ginguro of the stages I, II and III by Ar-Ar dating determined
on adularia are 13.6+0.06 Ma, 13.6+0.07 Ma, and 13.6+0.06 Ma, respectively. From
available radiometric age data and field observations, two separate events of rhyolite
volcanism were recognized. The first closely associated with the deposition of early
formed silica sinter, and the second closely associated with the later formed mineralized
quartz-adularia veins.

Mineralized veins of the Omui epithermal gold deposit are hosted by rhyolite lapilli
tuff of the Miocene Propylite Lava. Approximately 8 km north of the Omui deposit,
outcrops of silica sinter (Omu sinter) forming up to 3.2 m high terraces are observed
south of the Otoineppu river. The mineralized quartz veins of the Omui deposit (Hopi
vein) show early, middle and late stages of mineralization. The middle stage represents
the main mineralization event. Abundant quartz and thin (<1 mm) ginguro bands were
formed in the early stage. Mineralization accompanied with brecciation deposited ore
during the middle stage, followed by the precipitation of abundant quartz and trace
ginguro bands in the late stage. Kaolinite observed in the quartz veins was formed in the
early and middle stages, and is lesser in the late stage. Adularia and illite were also
formed, but in minor to trace amounts in the veins. Bladed calcite was formed at places in
the early and middle stages. Electrum, argentite and stephanite formed in the middle
stage, closely associated with microcrystalline quartz.

The Omu silica sinter is massive, and brecciated at intervals. The silica sinter is 3.2
m high and dips gently NW. Twenty nine (29) layers were recognized. Structures of the
silica sinter observed includes thick (massive) and finely laminated, sinter clast breccia,
low-amplitude wavy stromatolite, network and streamer fabrics, geyserite eggs, and
plant-rich sinter. The Au content of the sulfide-rich brecciated base of the silica sinter is
>1 ppm, and >0.1 ppm in the upper sinter clast breccia layers. The Au and Ag contents of

the silica sinter are positively correlated. Base on studies conducted on thermophilic



microbes that thrive along gradients of pH, geothermal fluid flow rate, fluid composition
and temperature of the silica sinter lithofacies, geyserite eggs suggest temperatures of
deposition range from >75°C, and from ~60 to 75°C for the thinly laminated, and from ~25
to ~40°C for the thickly laminated and plant-rich sinter layers. K-Ar dating conducted on
hornblende of a Rhyolite Dike reveals an age of 14.3 Ma, suggesting that the Rhyolite
Dike pre-dates the Motoineppu Lava that hosted the quartz veins at the Omui deposit.
The relationship of the Rhyolite Dike to mineralization is uncertain, but it may had
played a role as a heat source for hydrothermal activities. The ore-forming age is not
reported yet. The association of electrum with microcrystalline quartz in Omui is similar
to that of the Utanobori deposit.

The deposition of silica sinters and the hydrothermal mineralization in the
Utanobori and Omui epithermal gold deposits were closely related to rhyolite volcanism
in each area. Quartz textures and structures were observed in mineralized veins of the
Utanobori and Omui gold deposits suggest that gold was precipitated with initially
amorphous silica that crystallized to microcrystalline and mosaic quartz. Silica sinters in
both deposits were overprinted, suggesting that repeated hydrothermal events occurred
after silica sinters were deposited. In comparison to other low sulfidation epithermal
vein-type deposits, this study has shown two of few examples where silica sinter is

mineralized by cross-cutting ore-bearing veins.
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