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Abstract: The geology and mineralogy of the Hejiangkou deposit and conducted Re-Os isotopic dating on molybdenite
from the Hejiangkou deposit were systematically studied. The dating results provided new evidence for the mineralization
that occurred during the Indosinian (225+3.6 Ma). By combining the rock-forming ages and mineralization ages obtained
by both previous researches, the Xitian area experienced multi-periods mineralizations. Moreover, the metallogenetic
tectonic settings of different mineralizations were also discussed. The results show that period I is the Indosinian
mineralization period that involves mixing between both crust-derived and mantle-derived ore-forming materials. The
period of mineralization took place under the compressional tectonic regime and featured by the weak mineralization.
Period II is the early Yanshanian mineralization that represents the main mineralization period of the area and is related
to a large influx of mantle-derived materials under an extensional regime. Period III is the late Yanshanian
porphyry-skarn type mineralization that is related to the emplacement of granite-porphyry veins and is a recently
discovered type in the Xitian orefield. The porphyry-skarn type mineralization also becomes the target of the future
ore-prospecting.
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Fig. 1 Geological map of Xitian area, Eastern Hunan!'®"'%: Q—
Quaternary; C;y — Yanguan stage; D;x — Xikuangshan
formation; Dss—Shetianqiao group; D,q—Qizigiao formation;
D,t—Tiaomajian formation; O;—Upper systerm of Ordovician;
1 —Indosinian granite; 2—Early yanshanian granite; 3 —
Geological boundaries; 4—Fault; 5—Ore body; 6—Hejiangkou

ore district; 7—Xitian ore field; 8—Qin-Hang suture
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Fig. 2 Cross-section of No.3 segment in Hejiangkou mine: 1—Soil; 2—Limestone; 3—Sandstone; 4—Marble; 5—Skarn; 6—Fault;
7—Granite Porphyry veins; 8—Muscovite granite; 9—Coarse-grained porphyritic biotite granite; 10—Skarn orebody; 11—
Quartz-vein orebody; 12—Porphyry-dike orebody; 13—Drillhole; 14—Tunnel
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Fig. 3 Mineralization characteristics and different types of orebodies intersection relations of deposit: (a) Scheelite-rich orebody in
strata; (b) Chalcopyrite-rich skarn cross-cutted by fluorite and carbonate vein in contact zones; (¢) Thin-bedded and lenticular
orebody in contact zone between granite and wallrock; (d) Arsenopyrite, pyrite and quartz assemblage; (e) Greisen-type, skarn-type
W-Sn orebodies in contact zone between two-mica granite and wallrock; (f) Scheelite and fluorite orebody in contact zone;
(g) Quartz and fluorite veins belt; (h) Wolframite and copper in quartz veins; (i) Tungsten and tin in quartz-fluorite vein; (j) Scheelite
and cassiterite in potassic granite porphyry dikes; (k) NEE-striking fault cross-cutting main contact zone where the ore body became

thicker and richer; (1) Skarn breccias cemented by carbonate minerals in NEE-striking faults
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Fig. 4 Plane graph of level 288 in Hejiangkou mine: 1—
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Fig. 5 Typical photos of mineral texture and structure in Hejiangkou deposit: (a) Scheelite including wolframite; (b) Scheelite vein

cut chalcopyrite skarn; (c) Scheelite including cassiterite; (d) Cassiterite and wood cassiterite assemblage; (e) Chalcopyrite dissolution
by wolframite, chalcopyrite wolframite corroded by pyrite; (f) Sphalerite and pyrite chalcopyrite corroded by chalcopyrite; (g)
Tennantite corroded by chalcopyrite; (h) Chalcopyrite in sphalerite; (i) Quartz vein cross wolframite cracks; (j) Wolframite and pyrite
around by chalcopyrite; (k) Wolframite and chalcopyrite corroded by arsenopyrite; (1) Mica and fluorite rock; (m), (n) Disseminated
molybdenite in alteration granite (samples for Re-Os isotopic dating); (0) Disseminated matildite, cassiterite and sphalerite
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Table 1 Geochronology data in Xitian area
1RERV W IR PR R AT W4 RSP MWARLE F/Ma SR
&L FAH A #5471 SHRIMP 230.4+2.3 4]
/NH TS G el #:47 SHRIMP 228.542.5 [9]
— TeHE HRBOR R 2B KA 2 i LA-ICP-MS 225.24+0.58 [21]
S BRIk R BIEIR 2 25 REAE N 2 3 Bif LA-ICP-MS 224.4+1.4 [21]
HAA ZK11601 BifLERSE 225 m el ¥ 47 SHRIMP 220.9+0.6 [22]
L ZK14a01 £54LIRFE 77 m oyl #: 47 SHRIMP 220.7+0.7 [22]
N AR FRBPRE AR KA E R A SHRIMP 215.743.3 [21]
= TEMA R =k Koo Rb-Sr 25 £k 165+16 [5]
% T HR ipiBEk — R R S el SHRIMP 157.0+2.6 [21]
f /N KIS el SHRIMP 155.5+1.7 [9]
g &L ZK 1409 E5FLIRSE 242 m B SHRIMP 154.4+0.7 [20]
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