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The discovery of sulfide pressure shadow and their metallogenic significance
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Abstract: A series of Yanshanian magmatic hydrothermal Cu, Sn polymetal deposits have been reported in Eastern
Inner Mongolia Huang Gang-Ganzhuermiao tin and copper polymetallic metallogenic belt, such as Dajingzi, Anle,
Maodeng and Aonaodaba. These deposits are mainly hosted in Permian, but the genetic link between Permian and
metallogeny is still unknow. Based on our new discovery of sulfide pressure shadow in Permian slate and detailed

petrographic and SEM/EDS, in-situ isotopic results, this paper discusses the genesis Permian wall rock in Hongling
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Pb-Zn-polymetallic deposit and their contribution to Cu, Zn skarn in the area. The results show that the main wall
rock of Hongling deposit are Permian marine volcanic and sedimentary rocks. The slate of the deposit has a slightly
deformed volcanic origin, and shows pyroclastic texture and with mainly quartz, K-feldspar as the pyroclasts with
minor zircon, apatite, ilmenite, and spinel pyroclasts. The cement composited of micro-grained biotite, quartz,
K-feldspar, and plagioclase. The pressure shadow comprises a sulfide core and a quartz and chlorite shadow tren-
ding along the schistosity of the slate and deformed together with the bedding. The pressure can be crosscut by
hydrothermal vein of main ore-stage which shows no fold deformation. The sphalerite and chalcopyrite in the shadow
and their similar S isotopic composition (=0.33%o~ +1.75%0¢) with the sulfide in skarn ore implying a contribution
of Permian to the mineralization in the area. The results are helpful for understanding the Cu and Zn mineralization
in the area and have important guiding to regional exploration.

Key words: Hongling Pb-Zn-polymetallic deposit; Permian pyroclastic rocks; pressure shadow; primary minerali-

zation; source of the ore-forming materials
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Fig. 1 Tectonic frame of the Southern Da Hinggan Mountains (a, after Liu Y J et al. , 2017) and geological sketch map
of Hongling Ph-Zn-polymetallic deposit (b, after No. 115 Geological Team in Inner Mongolia, 1992)
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Fig. 2 Hand specimen photo and petrography of Permian slate
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a—hand-specimen photo of crustal tuff; b—photomicrograph of quartz and feldspar in crystal tuff (—) ; c—micro fold of crustal tuff (+) ; d—pressure

shadow in crustal tuff (reflected light) ; e—chalcopyrite and pyrrhotite in the pressure shadow core (reflected light) ; f—quartz and chlorite in the

shadow (=) ; Qtz—quartz; Kfs—K-feldspar; Ccp—chalcopyrite; Po—pyrrhotite; Chl—chlorite
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Table 2 In-situ sulfur isotope composition of metal sulfide in pressure shadow and sulfur isotope composition of ore sulfide

Fibh S Wi FSv.cor/%o Hedi A Fldh s K] FSv.cor/%e B ke
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HL-2053-2 W 175 HL-5 A ~1.4 o
HL-2053-3 W 0.71 HL-6 IR -1.6 %2015
HL-2053-4 B 1.18 HL-7 JrET -2
HL-2053-5 W 11 HL-8 Ji 27
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HL-2053-7 B 1.54 863-0-5 [NEETT -0.5
HL-2053-8 RN 1.16 863-3-3 INEET -1
HL-2053-9 TR 0,82 863-3-3 NEER =15
HL-2053-10 i R 1.53 863-3-7 e -2
HL-2053-11 T BB 0.81 863-5-2 HEER" 0.8
HL-2053-12 i B e 1.04 AL 863-5-4 HEET 17
HL-2053-13 T B R 1.16 863-5-5-1 [NEER" -1.9
HL-2053-14 Wi 111 863-5-7 AR -1.7
HL-2053-15 Ly DT 0.1 863-7-6 AT -23
HL-2053-16 R 0.85 863-9-7 INEET" -2
HL-2053-17 W 0.32 863-13-2 R 0.7
HL-2053-18 AU 3 0.88 863-13-4 [HEET 0.6
HL-2053-19 N 0.64 863-21-3 NEER" -1.4
HL-2053-20 [Ci3 P RN 1.33 855-1-4 [N EET -1.3 e
HL-2053-21 Rk 0.58 855-1-5 R -23 017
HL-2053-22 i DR 1.07 855-1-10 NEER" -2.1
HL-2053-23 WEEREN 0.94 855-1-12 R -0.8
805-32 W -1.5 855-5-3 (e -1.1
805-14 N =15 855-5-5 HEET 1.1
LG-401 T -0.6 Li::;mr" 855-5-11 AR -1
LG-401 B -13 } 890-3-1 N -2.1
LG-203 e 0 890-3-4 e -0.9
HBGO3-03 ik -0.6 HL13-26 e -22
HBG05-03 T 0.6 HL13-3 e -0.5
HBG03-06 T BB 2.1 863-11-2 e 1.2
HBG03-10 (138730 -1.% 863-13-5 Vi ~0.6
HBGO04-01 JrT =5 . HLI13-3 LN -0.1
HBGO1-04 B 0.1 lj nln :’ HL13-5 B -0.7
HBGO01-09 R -0.3 HL13-15-2 Jitsi” 2
HBG03-06 ek 2.6 3R —0.4
HBG03-01 HEERT 0.1 Btk 0.9
HBG03-07 e -1.2 WA 13
HBG04-01 N -33 AR -29 Ak
HL-1 B L1 R 3.5 i
HL-2 W -1.2 :ﬁl * Fi 4.7 n
i, 2015
HL-3 W ~1.6 Fi 0.9
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Fig. 4 LA-ICP-MS spectrum of pyrrhotite (a) and chalcopyrite (b) in pressure shadow core
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Fig. 5 Primitive mantle normalized spider diagram of primary pyrrhotite, chalcopyrite and secondary
pyrrhotite in the pressure shadow (normalized data after McDonough and Sun, 1995)
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( FPeMEEE | 2016; Yu et al. , 2017; VP55, 2019),

4, -
& Sv.cpr/ Yoo
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P (™A S [l B P B [ 2 28 i e U L3 2)
Fig. 6 Graphic of the sulfur isotope of the sulfide in the
pressure shadow and the sulfide minerals in the Hongling
deposit (the data sources of sulfur isotopes of different

sulfides in ores are shown in Table 2)
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