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Abstract: P Porphyry tungsten deposit is the third most important type in the world, but its research is weak and scattered. This
paper systematically summarizes and analyzes the research results in recent years from our team and other scholars about porphyry
tungsten deposits. The results show that porphyry tungsten deposits are widely distributed in the Circum—Pacific metallogenic belt
and the Alps—Himalayan metallogenic belt, and occur in magmatic arc, intraplate, and continental collision settings. Most of them
were formed in Mesozoic and a few in Paleozoic. Porphyry tungsten mineralization is closely related to weakly oxidized, highly
fractionated I— type or A— type hypabyssal granitic rocks, which were mainly derived from re— melting of the ancient crust,
contaminated with a small amount of juvenile crust and/ or depleted mantle and/ or marine sediments. The ore—forming metals and
fluids were dominantly originated from related magmatic rocks, and the Ca’", Fe’*, and Mn’" needed for W mineralization could be
provided by the strata and magmatic rocks through water— rock reaction. The initial ore— forming fluids of porphyry tungsten
deposits in magma arc and intraplate settings belong to the NaCl— H,O system with medium— high temperature, medium— high
salinity and low CO, content, while those under continental collision setting belong to NaCl—H,O—CO, system with medium—high
temperature, medium—low salinity and high CO, content. W tends to be enriched in the coexisting fluid phase in the process of melt—
fluid differentiation, and then migrates in the form of monomer tungstate, polytungstate, and fluorotungstate. The mechanisms of
mineral precipitation mainly include fluid immiscibility/ boiling/ CO, escape + fluid mixing and water— rock reaction. Scheelite and
wolframite are the dominant W—Dbearing minerals in porphyry tungsten deposits, and their occurrence may be mainly controlled by

the fluorine content in relevant magma—fluid system.

Key words: porphyry tungsten deposit; temporal and spatial distributions; magma system; ore— forming processes; geological
survey engineering
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Fig.1 Distribution of porphyry tungsten deposits in the world
(The background map is after https://www.vecteezy.com /free—vector/world—map, and the location of the deposits is shown in Table 1 and its references)
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Fig.2 Histogram showing the ore—forming ages of
porphyry tungsten deposits in the world
(after Mortensen et al., 2006; Zhang Jiajing et al., 2008; Zhou
Xiang et al., 2011; Thorne et al., 2013; Mao et al., 2017a; Liu et
al., 2018; Li Hongying et al., 2019; Liu Jun et al., 2019; Zhang
et al.,2020)
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(Mao et al., 2017b) , A It AR/ B 458 40 g 1A s s
VEH (ZEAERE 2R el 2020) .
6.3 B E IR RITIE

TE HARAZR 2 B B8 i i AR i X
S PRI — iAo S AR A ) T AR AR A
(4 /A (Hulsbosch, 2019) o B — BG4 3K
PRI 2R WS S T I S o P2 | 22 0 38 i
ez A I IR G Be (BUHT A%, 2013) .

SRR B, A S R M 1Y B IR B v 4
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