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Abstract: Nanling Scientific Drilling—1(NLSD—1) is the deepest drilling engineering in South China ore concentration. The total
drilling depth is 2967.83 m. 120 gold, silver, lead and zinc, bismuth, tungsten and uranium mineralization spots were exposed.

Mineralization can be divided into fracture zone, siliceous vein type, quartz—feldspar vein type, which are produced in such forms as
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fine veins, veinlets, stockwork, dissemination, and massiveness. Among them, three sections have reached industrial grade. Lateral
tracing detected very favorable industrial orebody potential. Vertical element mineralization regularity exhibits gold-silver-copper
combination and lead- zinc combination. Bismuth anomaly is correlated significantly with the thiophile element mineralization.
Precious metal mineralization anomalies are concentrated in nappe, whereas tungsten, tin and uranium mineralization tends to
increase toward the depth, with both having specialization in lithological strata, tectonics and magmatic rocks in the borehole.
According to uncovered information of vertical mineralization regularity revealed by NLSD— 1 in combination with regional
metallogenic regularity, the authors propose four prospecting directions: (1)V10 — V31 in the nappe that extends to the east and to
the depth; (2)Tungsten — tin polymetallic mineralization under the nappe; (3)Three deep spatial positions where thick orebodies may
occur; (4)Porphyry—explosion breccia type mineralization in the periphery of Gaoshanjiao Hill-Bijia Hill.
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Fig.1 Tectonic position (a) and geological map (b) of Nanling Scientific Drilling—1 (modified after reference [7])
1—Holocene—Pleistocene Series of Quatemary;2—Zhoutian Formation of Upper Cretaceous;3—Miaodian Formation of Upper Cretaceous;

4-Shixi Formation of Lower Cretaceous;5—Luoao Formation of Upper Jurassic;6—Shuibei Formation of Lower Jurassic;7—Leping Formation of
Upper Permian;8—Lower Permian;9—Hutian Group of Upper Carboniferous;10—Zishan Formation of Lower Carboniferous;11—Xiashan Group of
Middle—Upper Devonian;12—Gaotan Group of Middle Cambrian;13—Niujiaohe Group of Lower Cambrian;14—Laohutang Formation of Upper
Sinian;15—Bali Formation of Upper Sinian;16—Shabahuang Formation of Lower Sinian;17—Shangshi Formation of Qingbaikou;18—Kuli Formation
of Qingbaikou;19—Shenshan Formation of Qingbaikou;20—Andesite of Late Yanshanian;21—Granite porphyry of the fifth stage of Early Yanshanian;
22—Gabbro of the fifth stage of Early Yanshanian;23—Fine—grained granite of the fourth stage of Early Yanshanian;24—Fine—grained porphyaceous
biotite granite and fine—grained porphyritic two—mica granite of the third stage of Early Yanshanian;25—Intermediate—fine—grained porphyritic two—

mica granite of the second stage of Early Yanshanian;26—Intermediate—coarse—grained porphyaceous granite, monzogranite, granodiorite of the first
stage of Early Yanshanian;27—Gabbro of the first stage of Early Yanshanian;28—Coarse—grained porphyritic biotite granite of the second stage of
Caledonian;29—Porphyraceous biotite granite of Indosinian;30—Porphyraceous biotite of the first stage of Caledonian;31—Quartz diorite of the first
stage of Caledonian;32—Dikes of basalt (K ), rhyolite porphyry (K¢), diorite porphyrite (Kdu), quartz porphyry (JQ), granodiorite porphyry
(Jydm) and diabase (JBu);33—Faults;34—Tectonic window;35—Geological boundary;36—Unconformity 37—Lead—zinc mine;
38—Tungsten mine;39—Gold mine;40—Silver mine;41—Rare earth mine;42—Columbotantalite mine;43—Beryllium mine;
44—Pyrite mine;45—Fluorite mine;46—Alluvial gold mine.
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Fig.2 The photo of different types of mineralized core in Nanling Scientific Drilling—1
a—Chalcopyrite—pyrite—galena—sphalerite altered silicified fracture zone (623.35~624.33 m); b—Lumpy galena, pyrite in the mineralized fracture
zone (945.55~945.94 m); c—Pb—Zn mineralized, pyritized fracture zone (1733.25~1733.83 m); d—Pyrite—chalcopyrite—sphalerite—galena altered

quartz vein(1166.99 m); e—Pyrite—scheelite—wolframite—bismuthinite—bismuth—uranium altered quartz vein in the granodiorite porphyry (1667.75
m); f—Pyrite, Pb—Zn mineralized quartz vein containing carbonaceous mudstone (1874.55 m); g—Pyrite, Pb—Zn mineralized quartz—feldspar vein in
the metamorphic sedimentary tuff (750.55 m); h—Chalcopyritized quartz—feldspar vein (793.22 m); i—Chalcopyrite—galena—sphalerite altered
quartz—teldspar vein (819.59 m)
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Fig.3 Different mineral assemblages mineralization/microsurgery photos in Nanling Scientific Drilling—1
a—Pyritization, pyrite is fine in quartz vein (1874.55 m); b—Pyrite—chalcopyrite mineralization, chalcopyrite is growing along the crystal gap of pyrite
in anhedral form with irregular shape (1343.26 m); c—Sphalerite—galena mineralization, sphalerite and galena are mosaic growth (1067.61 m);
d—Pyrite—sphalerite mineralization, pyrite and sphalerite are fine veins of sulfide (1636.85 m); e, f—Chalcopyrite—pyrite—galena—sphalerite
mineralization, pyrite is euhedral—subhedral grains, chalcopyrite, galena and sphalerite are anhedral (2090.48 m); g—j—Pyrite—scheelite—wolframite—
bismuthinite—bismuth— uranium altered vein (1668—680 m); k—Disseminated scheelite mineralization (2018.84 m); I— Pyrite is irregular, wolframite
and scheelite are anhedral and replace pyrite (1668—680 m); m—Bismuth replaces pyrite, oxidation is rusty red at surface (1668—680 m);
n—Wolframite and scheelite replace pyrite (1668—680 m); o—Scheelite replace wolframite which exhibits metasomatic relict texture (1668—680 m)
Ccp—Chalcopyrite; Gn— Galena; Bg—Bismuth; Py—Pyrite; Qtz—Quartz; Sch—Scheelite; Sh—Sphalerite; U—Uraniume; Wf— Wolframite
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Table 1 Metallogenic element analysis results in part of horizons of Nanling Scientific Drilling—1
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