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Abstract: In the compressive environment, intrusion-related Pb-Zn mineralization includes porphyry, crytoex-
plosive breccia, skarn, manto, and vein types. However, examples of all of them occurring in the same mineral-
ization system are less known. Narusongduo is a superlarge Pb-Zn deposit in the Gangdise metallogenic belt, Ti-
bet. Except porphyry type, all Pb-Zn mineralization types mentioned above have been found in this deposit,
which makes this deposit an excellent case to study the scientific question mentioned above. In this study, the
authors present a preliminary description about the four Pb-Zn mineralization types and oxygen, hydrogen and
sulfur isotopic analyses, and establish a descriptive and genetic model that involves all the mineralization types in
an independent Pb-Zn mineralization system related to magmatism. The Pb-Zn mineralization in the Narusong-
duo deposit has close relationship with the quartz syenite porphyry. Four Pb-Zn mineralization types have been
found, i.e., crytoexplosive breccia type formed in the tuff strata of the Dianzhong Formation in Paleocene,
skarn type formed in the contact between limestone of the Xiala Formation in Permian and quartz syenite por-
phyry, manto type formed in the contact between sandstone and slate in the Angjie Formation in Permian and
tuff in the Dianzhong Formation, and vein type formed in pre-existing fractures in tuff and sandstone-slate stra-
ta. Epidotization, chloritization, silicification, sericitization and carbonation are main alteration types for the
four mineralization types, galena and sphalerite are ore minerals, and pyrite, chalcopyrite, quartz, sericite and
calcite are main gangue minerals. In accordance with the order of cyrtoexplosive type, skarn type, manto type
and vein type, the host rock alteration becomes weaker, the epidote, chlorite, quartz, sericite and chalcopyrite
decrease and eventually disappear, and the carbonate increases. These characteristics indicate a cooling evolution
in a unified mineralization system. As for the fluids of crytoexplosive breccia type and skarn type Pb-Zn mineral-
ization, the 8Dy guow values have large ranges (= 177%0~ — 118%0 and — 164%0 ~ — 139%o, respectively) and
the 880y guow values have narrow ranges ( —2.76%0~3.29%0 and —5.46%0 ~ —4.58%o, respectively). These
data suggest that the orc fluids were derived from magmatic hydrothermal fluid which had undergone degasifica-
tion in an open system and was mixed with meteoric water. The §*S values vary in a narrow range and become
larger in order of cyrtoexplosive type (4.15%0), skarn type (7.92%0), manto type (8.49%0) and vein type
(8.80%0), which indicates that the sulfur came from magmatic hydrothermal fluid which had undergone H,S
degasification in an open system, and the degasification degree became stronger and stronger. The chemical geol-
ogy of the quartz syenite porphyry is similar to that of porphyry hosting the Lengshuikeng porphyry Pb-Zn de-
posit, so the authors infer that some porphyry-type Pb-Zn mineralization might have also occurred in the depth
of the Narusongduo porphyry. On such a basis, an independent Pb-Zn mineralization system, which includes all
the Pb-Zn mineralization types related to magmatism occurring in compressed environment, has been built. The
model can be described as follows: With the subduction and revolution of the Neo Tethys oceanic crust, the
mantle wedge and the overlying crust became melted, forming the Narusongduo porphyry magma with unique
chemical geology. With the magma ascending, H,O and H,S became degassing, the fluid became exsolved, oxi-
dized magmatic fluid with oxidized S and metals was concentrated in the center of the magma, and reduced mag-
matic fluid with reduced S and metal was concentrated on the top of the magma. With further ascending, the
temperature of the magma decreased, the magma crystallized, SO, became hydrolytic, and the porphyry Pb-Zn
mineralization occurred. When the magma ascended into the tuff strata, the compact rocks caused the pressure
of the hydrothermal fluid to be higher than the rocks, which led to the crytoexplosion of the tuff, and the cryto-
explosive type Pb-Zn mineralization occurred. At the same time, with the stronger H,S degasification, magmat-
ic fluid rich in metal and sulfur also moved to the host rocks far away from the magma, and then skarn-type,
manto-type and vein-type Pb-Zn mineralization occurred in different locations with different lithologies and
structures.
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Fig. 6 Geological map of manto-type orebody (No. V) and vein-type orebody (No. V) in the Narusongduo Pb-Zn deposit

(for the location see Fig. 2) and their typical ores
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a—geological map; b—geological attitude of manto-type orebody: ¢, d—typical ores of manto-type mineralization; e—geological attitude

of vein-type orebody; f, g—typical ores of vein-type mineralization
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Table 1 H and O isotope composition of hydrothermal minerals and fluids from main mineralization stages in the

Narusongduo deposit

#lﬁléﬁ% ULMJ%*R SD\/'_SM()W/‘%N 818()\;_SM()W/‘%1(1 818()ﬂu;d/%n t/OC W{{EEIKA
CM6-5 i -177 9.4 2.14 290
CMS-4 VEE 2 -175 7.0 -0.26 290
CM10-4 PEp -170 6.7 —-0.56 290
CM2-5 FYE - 163 4.5 -2.76 290
CM6-10 FiE - 147 8.5 1.24 290
NRSDI-3-2 VEp -129 7.8 0.54 290
NRSDI-4-4 PEE -119 7.5 0.24 290 R MR 2 Ak
7ZK9-2-5 i -161 5.0 -1.21 320
ZK9-2-42 FE -118 7.5 1.29 320
ZK9-2-58 e —-135 8.1 1.89 320
ZK9-3-105 FgE -158 5.8 -0.41 320
ZK9-7-6 FiE 157 9.5 3.29 320
ZK-10-3 e - 149 8.4 2.19 320
NRSDIT -1-4 gt — 141 2.0 -5.26 290
NRSDIII-1-5 FgE - 156 1.8 ~5.46 290
NRSDII[ -1-6 FiE - 149 2.1 5.16 290 .
NRSDII -4-3 e ~139 2.3 4.9 290 W A
NRSDII-1-3 I kA 153 0.8 —4.58 290
NRSDI[[ -4-2 J7 A — 164 0.2 ~5.18 290

i AREERAES KL 000 Inagsx=3.38%10% 2 —3.40 (Clayton ez al .» 1972) 35 Jifif A S AR WK1 000 Inoggms ok =2.78 X
100272 =3.39 (O’ Neil ez al.» 1969 V15 I 5 R izl 35) — AL B IR A
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Table 2 S isotope composition of sulfide from the Narusongduo Pb-Zn deposit

(A R (eI W2 3*Sy.cor/ %o FE i WA X WA SSy.cor/ %o
7K9-2-1 Dy AT 0.8 NRSDIT -1-1 WA 7.5
ZK9-2-10 B 4.5 NRSDI[[-1-1 J7 A 3.4
ZK9-2-10 RN 4.1 NRSDI[[ -1-5 RN 3.3
7K9-2-26 DAk 3.2 NRSDIIl -1-6 i 4.0
7ZK9-2-26 7 1.7 NRSDIT -4-1 J7H 6.9
ZK9-2-42 JT A 0.6 NRSDIT -4-1 N egit] PREER 7.5
ZK9-2-47 R 3.8 NRSDII[ -4-2 BT 8.2
ZK9-2-47 7 4.5 NRSDII -4-2 DAE=2 6.5
ZK9-2-66 AT 4.7 NRSDII -4-2 J7H 6.6
ZK9-2-92 I 3.2 NRSDII[ -4-3 J7 A 4.9
7ZK9-3-1 R 3.8 NRSDIIl -4-3 NEERT 6.5
7K9-3-11 [NEER™ 4.2 NRSDI11-4-1 AT 10.1
ZK9-3-11 T 2.5 NRSD11-4-2 ikl 7.8
ZK9-3-13 DaE=2 3.8 NRSD11-4-2 PR WA 8.2
7K9-3-13 B R JiE” 1.6 NRSDI11-4-3 ) Ji” 5.4
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i e . Jok 24 R
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Fig. 7 Diagram of 8D versus 8'Oyyq of ore-forming fluid
in the Narusongduo Pb-Zn deposit
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Fig. 8 Sulfur isotope composition of sulfide in the Narusongduo Pb-Zn deposit
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