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Fig. 1.  Geological sketch map of the Ashele mining area.

1 —Cenozoic; 2— Upper Devonian Qiye Formation; 3 — Middle-Lower Devonian Ashele Formation; 4 — Middle-
Lower Devonian Tuokeesalei Formation; 5—Diorite; 6—Diabase; 7— Dacite-porphyry; 8 —Quartz albitophyre; 9
— Basalt; 10— Volcanic agglomerate; 11 — Unconformity; 12 — Lithofacies boundary; 13— Anticline; 14 — Syn-

cline; 15—Compression fauit; 16 —Paleocrater; 17— Ashele deposit.
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Fig. 2. SiO,, (FeO) and TiO, versus (FeO) /MgO diagram.

A — Asama volcanic rock, Japan; B— Tofua Island, Tonga; C— Skaergaard complex; D—
Miyake-jima; E—Kilauea. Hawaii; Oc-Th—0Ocean; Is—Island arc; F—Upper limit of island

arc volcanic rock; Th— Tholeiite series; CA—Calc-alkaline series.
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Bl =513 ore; 4 — Polymetallic ore; 5— massive copper-zinc pyrite
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1- 16
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200} []9E018 ondary quartzite; 15 — Silicified tuff; 16 — Dacite por-
phyry; 17—TFault and inferred fault; 18— Drill
100} hole and serial number.
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Table 1. Vertical zonation of the Ashele volcanogenic massive sulfide deposit
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Fig. 4.  Diagram showing copper, lead and zinc
compositional proportions of various ores from
the Ashele depsoit.

1 —Chalcopyrite-pyrite ore; 2—Copper-zinc pyrite ore; 3

B 5 JF 26 xx — Polymetallic ore; 4 — Barite polymetallic ore; 5—

5 n Average grade of ore.
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Fig. 5. Histogram showing 6*'S values

6-4-20 2 46 8 1012 ]‘4 1'2 18 20 22 24 of various ores from the Ashele deposit.

"8 (%) 1 —Pyrite; 2—Chalcopyrite; 3—Sphalerite; 4—

Galena; 5— Barite.
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GEOLOGICAL CHARACTERISTICS AND METALLOGENIC
ENVIRONMENT OF THE ASHELE VOLCANOGENIC
MASSIVE SULFIDE DEPOSIT ., XINJIANG

Jia Qunazi

(Xian Institute of Geology and Mineral Resources, Chinese Academy of Geological Sciences, Xian 710054)

Key words: volcanogenic massive sulfide deposit, volcanic series, vertical zonation,

metallogenic environment, Ashele of Xinjiang
Abstract

The recently discovered Ashele volcanogenic massive sulfide deposit, a large-sized cop-
per-zinc deposit in Xinjiang, lies on the southern margin of Altay eugeosynclinal zone. It oc-
curs in the Lower-Middle Devonian soda-rich volcanics series, and is associated with rhyolitic
rocks of the bimodal basalt-rhyolite volcanic suite. According to features of volcanic rocks,
it is concluded that the deposit was formed in a back-arc spreading basin setting.

The deposit shows a lenticular morphology of a stratiform massive sulfide zone overlying
a disseminated-stockwork sulfide zone. Deformation resulted in conversion of the lens into an
isoclinal overturned syncline, with sulfides thickening in the fold axes and thinning in the
limbs. The deposit exhibits distinct vertical and lateral zoning, and in upward succession,
there exists the ore zonation of pyrite-chalcopyrite-pyrite—>copper-zinc pyrite—>polymetals—
barite-polymetals—>barite., which is similar to things of the kuroko deposits. The Cu/Zn ra-
tios increase from 0. 34 in massive Cu/Zn pyrite zone through 3. 8 in polymetallic zone to 8. 6
in barite-polymetallic zone.

Below the massive sulfides, there is an semiconformable footwall alteration zone consist-
ing of quartz, sericite, chlorite and pyrite. The alteration zone is characterized by depletion
of Na and enrichment of Mg, K, and existence of negative Eu anomalies.

Sulfur isotope studies of the Ashele deposit indicates a combined source of reduced sea-
water sulfate and volcanic sulfur. Lead isotopes suggest that ore materials were derived from

the mantle or the lower crust.





