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Highly oxidized characteristics of Tongchanggou porphyry associated with skarn-porphyry
Mo-Cu mineralization and key factors controlling the elemental association of porphyry
deposits in northwestern Yunnan Province

LI Kai-xuan'?, LIANG Hua-ying'’, HUANG Wen-ting', ZHANG Jian"? and CHEN Xi-lian'*

1. Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou
510640, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: The Tongchanggou skarn-porphyry Mo-Cu deposit occurs in the eastern Tethyan tectonic domain in the
northwestern Yunnan province. Mineralization associated with the granodiorite porphyry can be classified as
veinlet-to-disseminated mineralization hosted in porphyritic and skarn mineralization. Skarn mineralization
consists of the primary orebodies. Our work analyzed zircon trace element composition, iron oxide mineral
assemblage, and whole rock Sr-Nd isotopic composition to show highly oxidized features and sources of melts as

well as factors controlling the development of porphyry deposits of different elementals associations. The
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Tongchanggou porphyry has high Ce*"/Ce® (250-1415) and Euy/Euy” values (0.61-0.75) similar to those of the
Chile giant porphyry deposit and the Yulong and Dexing porphyry deposits, suggesting that the melts of
Tongchanggou porphyry are characterized by high oxygen fugacity. The iron oxide assemblage of magnetite and
hematite found in the porphyry and calculated log (f0,) values of the melts ranges from —2.8 to —20.0, in the area
between FMQ + 2 and HM, providing more strong evidence that the melts of the Tongchanggou porphyry are
highly oxidized. Sulfur in the melts exists mainly as sulfate. Given that magnetite is commonly found in the
porphyry, it is suggested that the formation of magnetite could have resulted in the reduction of sulfate to sulfur,
providing sufficient sulfur to form sulfides for the porphyritic ore-forming system. The Tongchanggou porphyry
has initial ¥'Sr/**Sr values of 0.706881-0.706970 and exg(t) values of —5.0 — —5.5 with two model ages of
1297-1337 Ma, suggesting that it originated from partial melting of Proterozoic basement with minor contribution
from mantle sources. Porphyry-Cu-Au, Cu-Au-Mo, and Cu-Mo or Mo-Cu deposits are found in northwestern
Yunnan province. Initial (*’Sr/**Sr); ratios increase from 0.7053-0.7059 to 0.7076—0.7101 from porphyry-Cu-Au to
Cu-Au-Mo and to Cu-Mo or Mo-Cu deposits, while the eyq(z) values decrease from —2.2— —3.8 to —5.9— —6.1
accordingly, suggesting their mantle source material decreases from porphyry-Cu-Au to Cu-Au-Mo and to Cu-Mo
or Mo-Cu deposits. Porphyry-Cu-Au deposits were derived from sources with more mantle contribution than those
of the porphyry-Cu-Mo or Mo-Cu deposits. Source differences are the key factors resulting in porphyry deposits
with different element associations in the area.

Key words: Tongchanggou porphyry deposit; zircon trace element composition; highly oxidized magma; porphyry
sources and related elemental association; northwestern Yunnan Province
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Fig.1 Tectonic map of the Tongchanggou area
(a) KRIBMIERE, BCH SCHR[20]; (b) “=VLMHE R, 5 SCHR[21]; (¢) HPEILME R, 2 A SCHk[16]

(a) Tectonic map, modified from ref. [20]; (b) tectonic map of three rivers, modified from ref. [21]; (¢) tectonic map of northwest Yunnan,

modified from ref. [16]
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Fig.2 Geological map of the Tongchanggou porphyry Mo-Cu deposit (modified from ref. [17])
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Table 2 Sr-Nd isotopic compositions of the Tongchanggou granodiorite-porphyry

e (::/’g) (Hng) ’Z}‘Sﬁ/ Zssrr/ 26 (Tsesr, (usgr;lg) (i\gljig) 1:%“: lltﬁ‘g 26 (ONNA), endd) oo
TCG-1 1752 7390 0.685 0707764 0.000006 0706916 476 33.09 00866 0.512316 0000005 0512267 5.1 1302
TCG-4 1572 8109 0560 0707627 0.000009 0706934 615 43.04 00860 0512294 0000006 0512245  -5.5 1335
TCG-S 1656 7204 0.665 0707724 0.000010 0706903 490 3412 00865 0.512303 0000005 0512254  -53 1322
TCG-7 1550 7884 0.568 0707608 0.000009 0706905 574 4106 00841 0512308 0000004 0512260 -52 1312
TCG-10 1345 8621 0451 0707527 0000008 0706970 559 3927 00858 0.512318 0.000006  0.512269  -50 1297
TCG-12 2223 6656 0966 0708075 0000009 0706881 5.67 40.58 00842 0512292 0000006  0.512244 5.5 1337

T HHATH Rb R Sm B AR FES BN Jreose= 1.42x107" a7 il Asmna = 6.54x107% a7 BRRIMIAG (CHUR). 5 (DM). 35k
FE(COMEN Z AN (YSm/™Nd)chur = 0.1967 . (“*Nd/"*Nd)cuur = 0.512638 . (*Sm/™*Nd)py = 02136, ("*Nd/"**Nd)py = 0.51351,

(MSm/"*Nd)ce =0.118; A4 L)y 87.4 Mal'!
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