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Fig. 1. Schematic map showing tectonic divisions and distribution of volcanogenic sulfide
deposits and occurrences in northern Qilian Mountain.

I —Tarim—North China Platform; II-—folded belt of the marginal sea of Hexi Corridor; IM;—north
slope of Nanshan of the Corridor—Maomaoshan synclinotrium (north volcanic belt)s Il:—south slope of
Nanshan anticlinorium belt (middle volcanic belt); I[s—Tuolaishan—Menyuan—Jingning synclinorium
(south volcanie belt)s [V—middle Qilian Mountain upwarped belt; 1—decp-seated fracture and boundary

of divisions; 2-—sulfide deposit and occurrence.
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REGIONAL METALLOGENIC CHARACTERISTICS OF THE
VOLCANOGENIC SULFIDE DEPOSITS IN NORTHERN
QILIAN MOUNTAIN

Xiang Dingpu and Dai Tianfu

(Burean of Geology and Mineral Resources of Gansu Province)

Abstract

The northern Qilian Mountain is tectonically a trench-island arc folded
system where Middle Cambrian—Ordovician sodium-rich volcanic series—
spilite~-keratophyre formation is the main ore-localizing stratigraphic horizon
for volcanogenic sulfide deposits. Tens of ore deposits and occurrences of this
type have already been observed.

Petrochemical calculations indicate that these volcanic rocks are of hyper-
sthene series equivalent to basalt-andesite-rhyolite association of the orogenic
belt except for some pre-Cambrian rocks (Changcheng Pericd) and some
Cambrian-Ordovician rocks at Yusigou which belong to Kuno's pigeonite series,
equivalent to oceanic tholeiite in composition.

The ore deposits can be grouped into two major types, i. e., island arc
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type and oceanic basin type. The former type occurs at uplifts or volcanic
depressions of the ancient island arc belt and might be further divided into
five subtypes on the basis of base metals; (1) Copper-zinc-pyrite deposits
such as Zheyaoshan; (2) copper-pyrite deposits, such as Tongchanggou; (3)
lead-copper-zinc-pyrite deposits, such as Xiaotieshan; (4) lead-zinc-copper-
pyrite deposits, such as Shiqingdong and Jiaolongzhang; (5) lead-zinc deposits,
such as Huangyakou. The latter type, equivalent to Condie’s ancient oceanic
island belt, can also be further divided into two subtypes: (1) Copper-zinc-
‘pyrite deposits, such as Yindonggou; (2) copper (zinc) -pyrite deposits, such
as Honggou.

The ore deposits of island arc type are of volcanic composite origin. Copper
in ore-forming fluids must have been derived mainly from basic volcanic rocks

(spilite) which contain 466 ppm Cu as compared with 232 ppm for regional
country rocks. Lead, antimony and mercury came chiefly from country rocks.
The Convection caused by thermal difference between water on sea floor and
water-bearing country rocks enabled the ore-bearing fluids to extract uninter-
ruptedly such elements as copper, lead and zinc from the country rocks during
the circulation to form ore-rich composite fluids which filled in or replaced
quartz-keratophyre overlying spilite, thus producing base metal-bearing sulfide
deposits. Of these deposits, the early stage omnes are dominated by copper

(zinc) ore occurring mear volcanic conduit or vent while the late stage ones
by copper, zinc and copper ores. This type of deposits, therefore,are frequently
characterized by obvious metallogenic evolutionary series.

Ore deposits of oceanic basin type are of volcanic hydrothermal fractiona-
tion origin. They unexceptionally occur in spilite and are controlled by fissures
inside ‘this rock, exhibiting the characters of pneumato—high-temperature
hydrothermal ores. The near-ore spilite generally has copper content of 500
ppm, and the orebodies and mineralized country rocks all contain such ele-
ments as copper, zinc, silver, iron, cobalt, chromium and nickel, assuming minera-
lization zoning. Ore-forming process might be divided into three stages, i. e.,
pyrite-arsenopyrite stage, pyrite-magnetite stage, and chalcopyrite stage with
the late stage superimposed on the early stage. Ore fluids were iormed as a
result of differentiation and enrichment of the initial spilite magma.

Both of these two types of deposits are related to cemtral eruption. Espe-
cially at the central eruption terrain characterized by early stage fractures,
such as Baiyin area, some important ore deposits have beea found. On the
contrary, geological terrain dominated by fissure eruption and overflow often

has small ore deposits and occurrences. The Honggou ore deposit is a composite



74 7R B R 19854F

volcanic eruption and overflow deposit distributed along the fracture. The
spilite-quartz keratophyre characterized by continuous differentiation or polar
fractionation serves as an important indicator for ore prospecting.

Sulfur and lead isotopic compositions suggest that the ore-forming mate-
rials were mainly derived from lower crust or upper mantle and the ore-
forming temperatures were generally higher than 300C.
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Marked Advances Gained in the Study of Sulfate Mineral
Series from the Changpo Cassiterite-Sulfides Deposit at

Dachang,Guangxi Zhuang Autonomous Region
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P BA4E" (boulangerite) , BBEERANH* (heteromorphite) . BEBEER4ER” (iamesonite) FHEREAERED ™ (pla-
gionite) , MELEHYH* (Zinkenite), FEEEBHELF ™ (filsppite) s BVRBAEEILD W RFIOFES D (meneg-
hinite) , Z24F" (bournonite); LRBRBLT WARFIMHRBET ™ (dadsonite) , LAY * (anderite) |
VEBRARIED* (ramdohrite) ; SABBERY WARIIMBELBME™* (miargyrite) , BERD* (freibergite)
RBESHAD * (ag-tetrahedrite); FSBEEBEILD R FIRIBESBEERD ™ (kobellite) , TERHELHTY ™™ (tinti-
naite)y YRR HRFIMBSEEY " (lillianite) , MEHLEBY * (galenobismutite) ; RHEHE D W RFMY
BEAREBT* (matildite), IREESBIRN" (pavonite)s 4LIREEENIRT R WA BB YIESE B (franc-
keite) , H4BP" (stannite), HE KLY * (chodostannite), FELW ™ (herzenbergite) , M- ERBIHH* (tea-
lite), BERMARTLERSLBEILY HRY® (bismuth), SHERM* (pb-bismuth), BARE** (anti-
mony) FIRLEIBEEEET ™ (gudmundite), H*BHEHRKX T HATRER, V" SEARE FRERER
ﬂllo

2. BT THREY HEEHAH AR — R - Wiy - SRy 44, BHa%y-
RGN -HRET A4, BRSST-REST-EREVASs. RERRY-RESV A 4. BHR -
BRD-RSEHDHA. BRG-HRAST-RABEY-TRESEyaAs. HBRT-HRWY Ptk R 7
A, FEV-S5 028 A RS- BENTA4e. THEV-RSSy-RmSETAe. FHV-HRe -5
BAT-MREETAs. FEV-MEANY MBS -RRERT A4, HRBEY-EHy AL, B
P-HiRAEE,

3. WHHERLT WRARE/NTFkm, EH/HT0.9kbar, RN 220— 120 CHTMERE. TR &
BB RN, R ERGEL SR HERNE B BN RIREL,

s, PHRBHT DR EAAERM LORKERRN, %0 K EE b R0 2 8 A M R 1R 4
Hr AR

5. H—HEET RV ERBELRy BT RRAEE.

B R AR AT R BFEHR T EE 155 LA TLR S,

(VHEBERER Z2R %)




