29 2 Vol. 29 No. 2 175~188
2010 3 ACTA PETROLOGICA ET MINERALOGICA Mar. 2010

1 1 1 1 1 2
1. 100083 2. 100049
X SRXRF
209~459C 0.75~1.15g e’ 110~ 540
MPa
CO, N, SRXRF “u Zn Pb Au
P618.42 P618.43 A 1000 - 6524 2010 02-0175-14

Carbonic fluid of the Dadonggou lead-zinc ore deposit in Altay and
its genesis
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and CHEN Dong-liang?
(1. Resource Engincering Department, Beijing University of Science and Technology, Beijing 100083, China;
2. laboratory of SR-XRF, Institute of High Energy Physics, CAS, Beijing 100049, China)

Abstract: The Dadonggou lead-zinc ore deposit is one of the massive sulfide deposits in the Devonian Kelan vol-
canic-sedimentary basin on the southern margin of the Altay Mountains. Controlled by regional Abagong-Kurti
fault, the ore bodies occur in layers in the second lithologic unit of Upper Kangbutiebao Formation which con-
sists of calcareous sandstones, biotite schists and chlorite schists. The ore minerals are sphalerite, galena and
pyrite assuming massive, disseminated, banded and veinlet forms. During the regional tectonic-hydrothermal
metamorphism of Carboniferous-Permian orogeny, this ore deposit experienced hydrothermal transformation, re-
sulting in the development of veinlike quartz and mineralization. Two metallogenic stages can be identified: the
first was the marine volcanic sedimentary stage, and the second was the metamorphic hydrothermal stage. There
are two periods of quartz veins formed at the metamorphic hydrothermal stage: the earlier white-gray pyrite
quartz veins (Qq) occur in layers and the late polymetallic sulfide quartz veins (Q,) cut the strata. By means of
lithofacies observation and microthermometry, the authors carried out a detailed study of the fluid inclusions

hosted by the quartz veins of the metamorphic hydrothermal stage. Combined with the preliminary findings, the
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authors estimated the physical and chemical conditions. Laser Raman and synchronic radiation X-ray fluores-
cence( SRXRF)were also used to analyze elements in the fluid inclusions. It is shown that the inclusions in the
quartz veins are mainly carbonic fluid inclusions (CO,-N, + CHy) 4~37 um in size, mostly assuming planar and
ribbon distribution. There are also minor amounts of H,O-CO, fluid inclusions associated with carbonic fluid in-
clusions. The experiment results of carbonic fluid inclusions show that tm, €0, (solid CO, melting temperatures)

are —82.5~ —59.4C, th,co, (homogenization temperatures) are —40.2 ~20.3C, and the lowest trapping

temperatures are 209~4597C , that the densities range from 0.75 to 1.15 g/cm®, and that the estimated pres-
sures are concentrated in the range of 110 ~540 MPa. The tests indicate that the gas and liquid ingredients in
carbonic fluid inclusions mainly consist of CO, and N,, and the minor elements are low in Cu, Zn, Pb but rich in
Au. The environment for the formation of the carbonic fluid inclusions was basically consistent with the regional
conditions of the orogenic belt, especially the biotite metamorphic belt. The tentative research suggests that the
carbonic fluid inclusions were probably related to synorogenic metamorphism but had nothing to do with the sub-
marine exhalation. The carbonates widely distributed in Lower Devonian Kangbutiebao Formation in the Kelan
basin might have provided the main carbon sources for carbonic fluid inclusions.

Key words: carbonic fluid inclusions; Dadonggou lead-zinc ore deposit; Altay; metamorphism
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Fig. 1 Sketch geological map of Kelang basin in Altay  afer Shen Maode et a/. 2003 Liu Zhongxiao 2007
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Tiemuerte 10—Hongdun lead-zinc ore deposit 11—Abagong lead-zinc ore deposit 12—Abagong iron ore deposit
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Fig. 2 Geological map of the Dadonggou lead-zinc ore deposit modified after Liu Min et al. 2008
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I—geological boundary 2—overturned anticline 3—overturned synclines 4—Ilead-zinc ore body 5—Quaternary 6—1°" Member of Upper Sub-
formation of Kangbutiebao Formation 7—2"™ Member of Upper Subformation of Kangbutiebao Formation 8—3" Member of Upper Subformation

of Kangbutiebao Formation 9—meta-crystal tuff 10—biotite-chlorite schist 11—metacalcareous sandstone 12—marble 13—impure marble
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Fig. 3 Characteristics of outcrops and hand specimens of the Dadonggou ore deposit
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a—sphalerite and galena, interlayered with chlorite schists, sample DD-35: b—densely disseminated sphalerite-galena vein in chlorite schists, at

1 140 m of Dadonggou; ¢—layered sphalerite cut by pyrite-quartz vein at 1 140 m of Dadonggou, DD-25 sampling location; d—quartz vein occur-

ring at small angles in biotite-amphibolite schists, at 1 140 m of Dadonggou; e—quartz vein occurring as lentoids in calcareous sandstones at 1 180 m

of Dadonggou, DD-2, DD-3, DD-4, DD-5 sampling locations; f—layered quartz vein cut by late calcite vein, at 1 140 m of Dadonggou
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Fig. 4  Microstructure of ores in the Dadonggou ore deposit
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a—layered sphalerite (dark)-galena (black) cut by biotites chlorite and garnet, sample DD-24, transmitted light ( — ); b—sphalerite (dark) vein
distributed along the schistosity of metacareous siltstone and cut by green biotite, sample DD-15, transmitted light ( — ); ¢—sphalerite (light)-gale-
na (black) cut by muscovite Cstripe-shaped)-biotite (flake-shaped), sample DD-33, transmitted light ( — ); d—sphalerite (gray white)-galena
(bright white) parallel to the schistosity, replaced by muscovite {coarse grains)-biotite {flake-shaped), sample DD-33, reflected light
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Fig. 5 Characteristics of carbonic fluid inclusions in the Dadonggou ore deposit
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a—single carbonic fluid inclusions in quartz vein sample DD-29 b—carbonic fluid inclusions in quartz grain distributed as ribbons sample DD-4
c—penetrating carbonic fluid inclusions in quartz with the distribution direction of the fluid inclusions nearly vertical to the extending direction of
quartz grain sample DD-2  d—carbonic fluid inclusions in quartz grain distributed as branches sample DD-34 e—magnification of the center of

Photo ¢ sample DD-2 f—two groups of carbonic fluid inclusions in association with some Ly o-Lco, fluid inclusions in a big quartz grain - sample

DD-4
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Fig. 6 Solid CO, melting temperatures a and CO, homogenization temperatures b ol secondary carbonic fluid

inclusions in quartz vein from the Dadonggou deposit
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Fig. 7 Laser Raman spectra of carbonic fluid inclusions from the Dadonggou deposit
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Table 3 SRXRF analyses of elements in carbonic fluid inclusions
from the Dadonggou ore deposit _
Cu Zn Pb As Au
Dy k3 102.9  457.1 202.8 9.1 0.0154 !
DD2D 1.49 14.21 7.20 0.96 — H4
DDSA 1.04 2.90 1.73 — 0.87
DD25C 3.33 3.50 0.70 3.30 0.65 2
DD26A  0.26  4.87  1.90 — 0.29 209~459C
TM305C  0.37 0.37 0.95 0.49 1.76 110~540 MPa
TM204a-4  0.16 3.85 2.17 — —
SR4005-2 — 1.58 0.20 — 1.49
2005 2005
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Ka La =
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