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Abstract

Located in the eastern and northern margins of the Tibetan orogenic belt, the Dongmozhazhua ore deposit is
a Pb-Zn deposit discovered in the Pb-Zn-Cu-Ag ore belt within the “Three Rivers” region and represents a typi-
cal type of hydrothermal deposits in the thrust-nappe system. A study of this deposit is helpful to the under-
standing of ore-forming regularity of the regional Pb-Zn-Cu-Ag ore belt and also to the search for new deposits in
this region. Based on detailed field work, systematic thin section observation of ores and analysis of C, H and O
istopic compositions in calcites, the authors give a general description of geological features of this Pb-Zn deposit
as well as C, H and O istopic characteristics of the ore fluid. In this deposit, ore bodies exist in the stratoid form
and are controlled by thrust faults. The host rocks are limestone in Bolila Formation of Late Triassic Jiezha
Group and in Gadikao Formation of Early-Middle Permian Kaixinling Group, with strong dolomitization and
weak silicification. Minerals are rather simple and consist of sphalerite, galena, pyrite, calcite, dolomite and
barite. The important ore textures are colloforms such as framboid and crust and xenomorphic grains, and the
ore structures are in disseminated, brecciated, veinlike and lumpy forms. The 8" Cyppg, % Ov.svow and
ODv.smow values of calcites are respectively from —1.8%0 to +3.3%0, +6.1%0 to +24.6%0 and — 137%0 to
—53%0, and the o ISOHZO values of the ore fluid are from —0.5%0 to + 13.8%0. According to this study, the

authors point out that the ore-forming fluid of this deposit was derived mainly from the pent-up water in the
basin and partly from the hydrothermal fluid, the metals might have come from carbonate strata in the basin and
igneous strata under the host rocks, and the dissolution of some host rocks and the participation of organic mat-
ters might have occurred during the ore-forming process. On such a basis, the authors have classified the Dong-
mozhazhua Pb-Zn deposit as a MVT-like Pb-Zn deposit which is controlled by the thrust-nappe system in the
orogenic belt. In addition, a structural control model for the ore deposit has been established.

Key words: geology, MVT-like Pb-Zn ore deposit, geological characteristics, hydrogen, oxygen and car-

bon isotopes, structural-control model, thrust system, Dongmozhazhua Pb-Zn ore deposit
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Fig. 1 Geological structural map in southern Qinghai modified from Hou et al. 2008 Wang et al. 2009
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Table 2 C and O isotopic composition of calcites from the Dongmozhazhua Pb-Zn deposit and

C and O isotopic composition of carbonate rocks in this region

3" Cvpp %o 3" Oy po, %o 3"Ov.sviow %o

CMO001-2 2.1 -7.3 23.3
CMIV-4 1.9 -9.2 21.4
DMO016-2 1.2 -13.1 17.4
DMO025-1 1.5 —-12.7 17.8
DM028-1 1.5 -11.9 18.6
ZK1502-47 1.7 —-11.1 19.4
DMO041-1 2.4 -7.3 23.3
DM041-4 2.3 -6.1 24.6
ZK001-3 2.0 -9.3 21.3
DMO08-16-1 1.0 -13.4 6.1
TC36-4 0.1 414 & 14.7
ZK701-7 2.5 21 23.5
ZK701-32 1.8 -6.5 24.2
ZK701-33 2.3 -7.8 22.8
ZK801-22 2.2 -13.5 16.9
ZK1502-13 2.9 -15.6 14.8
ZK1502-16 2.9 —16.1 14.3
ZK001-12 2.3 —-14.7 15.7
ZK001-30 1.1 -16.8 13.5
7ZK2401-18 2.4 -13.3 17.1
ZK3101-18 -1.8 -16.3 17.0
ZK3101-22 2.4 -7.7 22.9
DMO08-31-1 1.5 -8.0 22.7
DM729-2 3.3 -9.0 21.6
DCMII -5 1.1 -9.3 21.3
DTCS82-5 2.2 -17.7 12.6
TC001-6 2.8 -14.5 15.9
DTC18-1-3 2.9 -18.5 11.8
7ZK701-23 0.1 -17.1 13.2
ZK801-25 1.5 -16.8 13.5
ZK801-26 2.6 -14.9 15.5
CM [ -H42 2.0 -18.9 11.4
cM1l -7 1.9 -19.3 11.0
ZK1502-10 2.2 -15.3 15.1
ZK2401-20 2.0 =20.5 9.7
ZK3101-33 1.4 -19.1 11.2
DM729-1 3.3 -9.0 21.6
080807-1 0.6 -8.0 22.7
080807-8 3.1 -9.1 21.5
080807-28 3.1 -6.7 23.9
080807-44 1.4 -9.9 20.7

380y svow = 1.03086 X 5Oy ppp + 30.86 Friedman et al. 1977
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3
Table 3 H and O isotopic composition of calcites from Dongmozhazhua Pb-Zn deposit
8I)V, SMOW %0 19 ! 8O\/_ SMOW %0 8] 8O 60 T
CMO001-2 -103 23.3 13.8 200
CMIV-4 -99 21.4 11.9 200
DMO016-2 - 83 17.4 7.9 200
DMO025-1 -85 17.8 8.3 200
DMO028-1 - 87 18.6 9.1 200
ZK1502-47 -83 19.4 9.9 200
DMO041-1 -53 23.3 13.8 200
TC36-4 —116 14.7 -0.1 123
ZK701-7 - 137 23.5 8.7 123
7ZK701-32 - 106 24.2 9.4 123
7ZK701-33 —116 22.8 8.0 123
ZK801-22 112 16.9 2.1 123
ZK1502-13 - 118 14.8 0.0 123
7ZK1502-16 —115 14.3 -0.5 123
ZK001-3 —-113 21.3 6.5 123
ZK2401-18 —103 17.1 2.3 123
DMCII -5 - 101 21.3 13.7 242
DTC82-5 -101 12.6 5.0 242
DTCI18-1-3 -85 11.8 4.2 242
ZK701-23 -99 13.2 5.6 242
ZK801-25 - 119 13.5 5.9 242
ZK801-26 —105 15.5 7.9 242
CMII -H42 -96 11.4 3.8 242
CMII-7 - 115 11.0 3.4 242
7ZK1502-10 -102 15.1 7.5 242
7ZK2401-20 —110 9.7 2.1 242
2009 5180 1 000 Ina .=
2.78x10°T~2-2.89 O Neil 1969
100 % McCrea 1950 26 +21.3%o +13.5%0
+0.2%o 400 C 3
H2 26 i 2%0 SDV—SMOW - 103%0 -~ - 53%0
2 —85%o Dy.svow
13
0 Cypon T L4% —137%0~ — 103% ~ 115%o
~+ 3. 1% 2.3%0 3" Oy.svow Dy sviow ~ 119%0 — — 85%
[T 0, 0,
+20.7%0~ +23.9%0 22.3%o - ~103%o SISOV—SMOW
13
0" Cy.rpp 2009
+0.6%0~ + 3.3%0 2.3%0 88 Ov.gmow 5180 +7.9%,
o 0, 0
+21.5%0~ +22.7%0 21.9%o ~ +13.8% +10.6%0 3180
13
0 Cy.pop ~0.5% — +9.4% +4.0%
+1%0~ +2.4%o +1.8%0 8Oy svow 5180 2 1%, ~
Jr6.1000"“+24-.6000 +21.1000 +13-7%0 +5-9%0
& Cyppis -1.8%0 ~ + 3.3%o
+1.9%0 818 OV—SM()W + 13.5%0 ~ 4
+24.2% + 18.7%0
813(:\/,})1)]5 + 0. 1%0 ~ + 29%0 4.1
+1.9% 8"%Ov.svow + 9.7%0 ~



28 6 779

C O
2000 2 6 @® -
2001 3 2 C O
) 813Cv7}>1)15 =
= 4%0 ~ + 4%0 818OV,5M()W = 20%0 ~24%0
813C\/,p1)ﬁ - 2%0 - 3%0 6 “ "
3B Cypop 0%o0 Veizer et al. @ 3
1980 ©@ 3B Cyppp 3B Cyppp
SISCV,[)DB —5%0~ 2% —9%0~ BISOV—SMOW
—3%0 Taylor 1986 ©
S Cy.pog —30%0~ — 15%o — 22%o
Ohmoto 1972  Ohmoto 1972
@3
CO, 3" Oy svow
3" Oy smow 2
3 7 @3 ODv_smow
3Oy svow 7
2004 2003
SD-8'%0
10
48 Ak A + R MR
st /’
A o W "
op ¥ [F]1 Fo9gY Gt iue
o t— i YT Ty
2
3 — Mg 4 A
~ -10F i
E oA H-EHERLE
p -15F 0
e b
20k A Xy ¥4 H
) P
O &5 s
25F o Ay ME HAF R AR
ol + 2 AmeR
& h2BmArk
_35 1 1 1 1 4
0 5 10 15 20 25 30
820, qyow / %o
6 3" Cyppp-8"* Oy svow 1997

Fig. 6 Diagram of 8" Cy pp — 8" Oy.suvow of calcites in Dongmozhazhua Pb-Zn deposit Base diagram after Liu et al. 1997



780 2009
MVT SEDEX
or 4
SEDEX
a0k MVT
a -sof MVT
600 km
120}
-160 ; , . . ,
-20 -10 0 10 30
3"0 / %,
7 3D-3%0
2004
Fig.7 Diagram of 8Dy.gvow versus 880y, in Dongmozhazhua
Pb-Zn deposit base diagram modified from Lu et al. 2004
4
Dyvswow @ 3 MVT
MVT
4.3
® 2009
8IDV—S]\/I()VV 8D
Kesler et al. 1997 MVT Oliver 1986 Garven et
al. 1997 Leach et al. 2005
35.015+£0.034 Ma 2009 MVT
40 ~ 26 Ma
2006
2008
4.2
35.015 £ EW
0.034 Ma 2009 2008
275.4 ~273.3 Ma 2009
2009 1
MVT SEDEX 2



781

RIFHEAE: FRE ARSI B PR B I S B A R S ER AL 22 5T

(600T B3 O, 8701

~ €007 RCE W% SLT~ % 8S°CC Cizae)
= (FIOPND® T VLY WOV FHE 06T~ 07T 3 W e B R A 2 AL 3 e [8]Z D, 0ST~0S B 2B N R R U M S I o i Th & W
ST AT
5 [ OO Y ) NV M G ()2 B e R FH 2 e LN CRY MR S ) 22 T FH 2 ) e G R [ o B S YA i W T R L G (B B Reat v 4]
W 0¥k W3 WigZ W FHEw
NWFH VR NI 2B WO pEREmid Sy S RFE Y 0¥ XMEW B ETORC Y S N a0 RS B T R S M
S CH T B S B B GHSE B
L7 7 0 CH T <ol 37 2 M B ol TR TR H A B B B O LA (=] 2 L A B I 5 ) 2 B B T TR B SR e L S B R LR Bl ot
Bl Yk [ Yk
M B YRR e W Bl ka2 B YR o TO TN [ TGl R~ T Ol g T~ T D iy B )~ B E 11 2 iy B
B VKM E M ECYRT M YE SW T S S W B Yo LAl B 2 R B Ok R i B W B B Y I YRR e YR kA S YR Bl by 57
BEqY GWE WS
WYL g BT A O & FHPN YN EEY BN B E0W g O MEEK S EY TWEQY b S
PR OB GHL SN K AET OB 0L G R EE AN WL HZHW R 0BT OB GE N BB WA E Y HR G 0BT S &
3V 4 Uz +Ad (B T E T BT T 4 UZ+4d L e TOOFIV Fod ) UZ+Ad K HEY REE T [ SBET
SN
Yk 0 YRRl EIE RO ol YO B 1R 3 6 Yk MR Yk 2 YRES B 2 B S A R A B < YR E() CH Y O Rl &
YO T FE S Y H G HWRCHESES W YEEOYE  E WS Y LN S 98 o e R R I SR T — R AU b
Tty 000 L B Y Mk Y T YT 000 T Sprfm
TRAML 08 REMESY SO B 0 EY O HE FET IZ+9 .0l 008~ 08\ S O 7 e &Yool ah < J 24 BV
oh B ) A
S B B R BRG] B BRI (BREOGUE YR L8 4R b b T M8 T 0% i 3 7 B 0 T GH B [ B Y 009 [if) B 4 T BT 3 — HEEE
YECHEE= FHETHY R H ¥HUWEE—Eq KFL YR
FHEHA N ZE FRGM L FRGMHAT L EZEY B
¥ x* ¥ EXHES
E ERCl F [Exuc]
M OH VR (LOOT H3E > B4ty XAUAS (800T ‘& H 3 *S00T 66T T2 3 Yoy 4y TAN a2l

sj1soddp uZ-qq enyzezowisuo(] pue XAAS ‘LAIA Udam]aq SonsLIdjoeIeyd [edrso[0as Jo uostredwo) i dqe],
TG B — M i XHAAS TAW 53 Th e (g B HEE Y v 2



782

2009

H,S

MVT

8a

Zn Pb

NW

Sverjensky 1984 1986 1989

Zn>Pb> >Cu

2008

Pb Zn

[ wwin] = |08 @ | o uumn ';':- 0
8

2008 b.

Fig. 8 Structural-controlled model showing metallogenesis
of the Dongmozhazhua Pb-Zn deposit

a. Emplacement of the Dongmozhazhua Pb-Zn deposit controlled by

the thrust-nappe system in the region modified after Hou et al.

2008  b. Emplacement of ore bodies controlled by thrust faults in

the Dongmozhazhua Pb-Zn deposit

8b


Administrator
新建图章


28 6

783

MVT

David Leach

References

Chen J and Wang H. 2004. Geochemistry M . Beijing Science Press.
116-117 in Chinese .

Friedman I and O’ Neil J R. 1977. Compilation of stable isotope frac-
tionation fraction factors of geochemical interest A . In Fleischer
M ed. Data of geochemistry Sixth Edition C . Geology Survey
Professional Paper. 117.

Garven G and Raffensperger ] P. 1997. Hydrogeology and geochemistry

In Barnes H L ed.

New York Wi-

of ore genesis in sedimentary basins A .
Geochemistry of hydrothermal ore deposits C .
ley. 125-189.

Han Y W and Ma Z D. 2003. Geochemistry M . Beijing Geol. Pub.
House. 248-250 in Chinese .

HouZ Q PanGT WangAJ] MoXX TianSH Sun XM Ding L
Wang EQ Gao YF Xie YL ZengPS QnKZ XuJF Qu
XM YangZM YangZS Fei HC Meng X J and Li Z Q.
2006. Metallogenesis in Tibetan collisional orogenic belt II. Min-
eralization in late-collisional transformation setting J . Mineral De-
posits 25 5 521-543 in Chinese with English abstract .

HouZ Q SongYC LiZ WangZL YangZM YangZS LiuYC
Tian SH HeL Q Chen KX Wang FC Zhao CX Xue WW

and Lu HF. 2008. Thrust-controlled sediments-hosted Pb-Zn-Ag-
Cu deposits in eastern and northern margins of Tibetan orogenic
belt Geological features and tectonic model J . Mineral Deposits

27 2 421-441 in Chinese with English abstract .

Kesler S E  Vennemann T W  Frederickson C F  Breithaupt A
Vazquez R and Furman F C. 1997. Hydrogen and oxygen istotope
evidence for origin of MVT-forming brines sorthern Appalachians

J . Geochim. Cosmocbim. Acta 61 7  1513-1523.

Leach D L and Sangster D F. 1993. Mississippi valley-type lead-zinc de-
posits A . In Kirkham R V  Sinclair W D Thorpe R. I and
Duke ] M eds. Mineral deposit modeling C . Geological Associa-
tion of Canada Special Paper 40 289-314.

Leach D L Sangster DF Kelley KD Large RR Garven G Allen C
R Gatzmer J and Wallters S. 2005. Sediment-hosted lead-zink de-
posit A global perspective J . Econ. Geol. 100 561-607.

LiYL WangCS YiHS LiuZF and Li Y. 2006. Cenozoic thrust
system and uplifting of the Tanggula Mountain Northern Tibet

J . Acta Geologica Sinica 80 8  1118-1131 in Chinese with
English abstract .

LiuJ M and Liu J J. 1997. Basin fluid genetic model of sediment hosted
microdisseminated gold deposits in the gold triangle area between
Guizhou Guangxi and Yunnan J . Acta Mineralogical Sinica 17

4 448-456 in Chinese with English abstract .

Liu Y C. 2009. Mineralization of Pb-Zn in Dongmozhazhua and Mo-
hailaheng Pb-Zn deposits Zaduo area Qinghai Province disserta-
tion for master degree D . Supervisor Yang Z S. Beijing Chi-
nese Academy of Geological Science. 114p in Chinese with English
abstract .

LuYC HouZQ YangZS TianSH Song YC YangZM Wang
7Z L and Li Z. 2008. Some insights and advances in study of Mis-
sissippi Valley-type MVT Mineral De-
posits 27 2 253-264 in Chinese with English abstract .

LuHZ Fan HR Ni P Ou G X Shen K and Zhagn W H. 2004.
Fluid inclusion M

lead-zinc deposits ] .

. Beijing Science Press. 19-20 in Chinese .

McCrea ] M. 1950. On the isotope chemistry of carbonates and a pale-
otemperature scale J . Jour. Chem. Phys. 18 6  849- 857.

NanZ B Tang ] X and Li B H. 2007. Discussion on geological and
chemical characters and origin of Narigongma porphyry copper-
molybdenum deposit in Qinghai Province J . Xinjiang Geology 25

2 199-203 in Chinese with English abstract .

O Neil ] R Clayton R N and Mayeda T K. 1969. Oxygen isotope frac-
tionation in divalent metal carbonates ] . Chem. Phys. 51 12
5547-5558.

Ohmoto H. 1972. Systematics of sulfur and carbon isotopes in hy-
drothermal ore deposits J . Econ. Geol. 67 5 551-578.
Oliver J. 1986. Fluids expelled tectonically from the orogenic belts

Their role in hydrocarbon migration and other geological phenomena
J . Geology 142 99-102.
Peng ] T and Hu R Z. 2001. Carbon and oxygen isotope systematics in

the Xikuangshan giant antimony deposit Central Hunan ] . Geo-



784

2009

logical Review 7 2 299-320 in Chinese with English abstract .

SpurlinM S Yin A Horton B K Zhou J Y and Wang ] H. 2005.
Structural evolution of the Yushu-Nanggian region and its relation-
ship to syncollisional igneous activity east-central Tibet J . GSA
Bulletin 117 9-10  1293-1317.

Sverjensky D A. 1984. Oil field brines as ore-forming solutions J .
Econ. Geol. 79 1 23-37.

Sverjensky D A. 1986. Genesis of Mississippi Valley-type lead-zinc de-
posits J . Annual Review of Earth and Planetary Sciences 14
177-179.

Sverjensky D A. 1989. Chemical evolution of basinal brines that formed
sediment-hosted Cu-Pb-Zn deposits ] . Geol. Ass. Canada Spec.
Paper 36 127-134.

Taylor BE. 1986. Magmatic volatiles Isotope variation of C H and S
reviews in mineralogy ] . Reviews in Mineralogy and Geochem-
istry 16 1 185-225.

Veizer ] Holser W T and Wilgus C K. 1980. Correlation of *C '*C and
S 28 secular variation ] . Geochim. Cosmochim. Acta 44
579-588.

Wang CS LiuZF YiHS LiuS and Zhao X X. 2002. Tertiary
crustal shortening and peneplanation in the Hoh Xil region Impli-
cations for the tectonic history of the northern Tibetan plateau J .
Journal of Asian Earth Sciences 20 3 211-223.

Wang X H. 2007. The Zn-Pb ore deposit in Sinian and Cambrian sys-
tem northern margin of the Yangtze landmass and the metallo-
genic controls dissertation for master degree D . Supervisor Xue
CJ. Xi' an Chang’ an University. 42p in Chinese with English
abstract .

Wang Z L. 2009. Study of multiple orogeny and Metallogenesis in
Yushu area Northern Segment of Sanjiang = dissertation for docter
degree D . Supervisor Hou Z Q and Yang T N. Beijing Chi-
nese Academy of Geological Science. 68-78 in Chinese with Eng-
lish abstract .

Wang ZL HouZQ YangZS TianSH LiuYC YangZ M Song
YC LiuY Zhang HR Wang M and Lu H F. 2009. Structural
characteristics of Cenozoic strata and relationship between two types
of ore deposits in Zaduo area southern Qinghai J . Mineral De-
posits 28 2 157-169 in Chinese with English abstract .

Zhang W Q Wang CY Wang S L and Fan C G. 2007. The rsearch on
application of comprehensive geophysical exploration in the Dong-
mozazhua deposit J . Qinghai Guotu Jinglue 4 44-46 in chinese
with english abstact .

Zheng Y F Xu B L and Zhou G T. 2000. Geochemical studies of stable
isotopes in minerals J . Earth Science Frontiers 47 1  34-41 in

Chinese with English abstract .

. 2004. M . . 116
117.
. 2003. M . . 248
250.
. 2006.
I. ] . 255 520
543.
. 2008.
Pb-Zn-Ag-Cu
] 272 421-441.
. 2006.
] 80 8
1118-1130.
. 1997.
] 17 4 448.456.
. 2009. -
D . . . 1-114.
. 2008. MVT J.
272 253264
. 2004.
M . . 19-20.
. 2007.
] 252 199-203.
. 2001.
J. 72 299-320.
. 2007. -
D )
. 2009.
D . 68
78.
. 2009.
J. 28 2 157-169.
. 2007.
J. 4 44.46.
. 2000. ]
47 1 34-41.





