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Fig.1 Regional geological map showing the distribution of major ore deposits along the middle—South section of

the Da Hinggan Mountains metallogenic belt (modified after References [6], [7—8])

1—Carboniferous sediments; 2—Permian andesite, sandslate; 3—Jurassic tuffaceous sandy conglomerate; 4—Variscan magmatic

rock; 5—Yanshanian magmatic rock; 6—Large tin polymetallic ore deposit; 7—Small and medium tin polymetallic ore deposit;

8—Large lead—zinc silver metal deposit; 9—Small and medium lead—zinc silver metal deposit; 10—Large Cu polymetallic ore

deposit; 11—Small and medium Cu polymetallic ore deposit; 12—Fault belt
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Fig.2 Geological map of the Budunhua Cu deposit®

1—Quaternary unconsolidated sediments; 2—Upper Jurassic Manketou’ ebo Formation tuffaceous breccia; 3—Middle

Jurassic Wanbao Formation tuffaceous sandy conglomerate; 4—Lower Permian Dashizhai Formation metasandstone ;

5—Yanshanian biotite granodiorite porphyry; 6—Yanshanian granodiorite; 7—Diorite porphyrite vein; 8—Copper vein;

9—Hornfels; 10—Hornfelsization; 11—Greisenization; 12—Sericitization; 13—Fault; 14—Unconformity
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Fig.3 Schematic representation of mineral paragenetic relationships associated with mineralization

stages of the Jinjiling and Kongqueshan ore blocks
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Fig.4 Ore types and tectonic phenomena photos in the field of the Jinjiling ore block in the Budunhua Cu deposit

a—Granite porphyry vein cut by dioritic porphyrite vein; b— Structure of pyrite of the early stage; c—Metasomatic relict texture ;
d— Disseminated structure; e—Chalcopyrite—pyrrhotine veinlets of the second stage cut by sphalerite veinlet of the late stage; f—Late—stage
pyrite—quartz veinlet; § 7 %—Granite porphyry; 6 p —Diorite porphyrite; Ccp— Chalcopyrite; Py—Pyrite; Po— Pyrrhotine; Sp— Sphalerite
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Fig.5 Ore types and tectonic phenomena photos in the field of the Kongqueshan ore block in the Budunhua Cu deposit

a—Boundary of diorite porphyrite and metasandstone ; b—Structure of arsenopyrite of the early stage; c—Exsolution structure;
d—Veinlet—disseminated structure; e—Chalcopyrite—pyrrhotine veinlets of the second stage cut by sphalerite veinlet of the late stage
f—Chalcopyrite—pyrrhotine veinlets of the second stage cut by late—stage pyrite veinlet; 6 g —Diorite porphyrite ;mss— Metasandstone;

Ccp— Chalcopyrite; Py—Pyrite; Po— Pyrrhotine; Sp— Sphalerite; Apy—Arsenopyrite
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Table 1 Sulfur isotope composition of sulfides from the Budunhua Cu deposit
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BTV-29 — vl 2.83
BIS2053 2#225 R 7 %% PR 0.40 e
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BTV-28 — SR 2.78
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Table 2 Lead isotopic composition of ore sulfides from the Budunhua Cu deposit

JR 4k B bl ,
EJ'- E)‘(I Zfﬁéfﬁﬁ ZOGPb/.04Pb 207Pb/204Pb ZUSPb/ZOJPb ;/%*47}“}?
ETRSS PIES
BJS205 24225 B 7 £k HH 18.315 15.571 38217
BIX210 2#225 P T £k A 18.287 15517 38.044
BIX215 2#225 TP 7 £k il 18.333 15.579 38.247
BJS205 24225 B 7 £ AT 18.301 15.556 38.166 AL
Ky Cllks
BJX215 2#225 BT 4k TR 18.274 15.510 38.022
BJS209 24225 B 7 £k T 18.307 15.560 38.180
BJS205 2#225 B 7 4k JiR 18.282 15.528 38.079
806-125 — JiHE” 18.290 15.537 38.113 SCHR2]
BK108 — T 18.276 15.491 37.959
SCHR2]
BK32 — JiES 18.248 15.476 37911
BKS107 1#-10 1B 20 2k A 18.344 15511 38.097
Ll
BKS109 1#-10 1 BE 20 £k HHI 18.294 15518 38.045 P
BKX301 3#150 1B 13 2k T 18.292 15.509 38.015
BKX309 3#150 1B 13 £k T 18.308 15.509 38.022
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Fig.6 6 *Oy =6 D plot of the Budunhua Cu deposit (after reference [19])
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Table 3 Hydrogen and oxygen isotopic data of the Bundunhua Cu deposit
8 %0 5§D
W K pilp K7} 8 0o
) EETETRE KA V-SMOW V-sMOW igaS S
B B TR T /%o
/%o /%o
BJL401-1 2#225 B FYE 336.8 9.0 -115.5 33 ES'S
BTOH-2 — REALATE 3500 1.7 -126.8 63
[ ZK9209-411 7K9209 A 361.0 104 -82.0 54 SCHR2]
7K9209-197 7K9209 A 337.0 122 -81.0 6.5
BIL101 2#225 B AYE 225.8 11.8 -116.7 1.6
BIL101-1 24225 B A 240.7 112 -87.0 18
% BJL101-3 24225 B A 2332 123 -109.6 25
A BJL.201 2#225 B AL 229.2 12.1 970 21
il BJL301 24225 B Y 242.0 10.0 -110.0 0.7 e
BJL301-1 24225 B A 244.6 114 -106.1 22
BJL301-3 24225 B AYE 2434 9.6 -1285 03
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BIL401 24225 B A 286.4 95 920 2.1
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BK49-3 — A 4470 109 -83.0 7.8
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II-1 P
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Table 4 Lead isotopic characteristic parameters of ore sulfides from the Budunhua Cu deposit

B RS WEXNR t(Ma) u 0] Th/U  Aa AB ANy GERRRYE

BJS205 A 2003 942 3586 368 705 1629 2853
BIX210 gl 1528 931 3481 362 6518 1256 21.82
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BK108 VLAt R 1276 926 3429 358 6261 1076 1846 i
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LA L
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BKX309 iyl 1269 93 3454 359 6442 1193 2012
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H-O-S-Pb isotopic components of the Budunhua Cu deposit in the middle-
south part of the Da Hinggan Mountains and their implications for the ore—
forming process

WU Xin—li', MAO Jing—wen"’, ZHOU Zhen—hua’, OU’YANG He—gen'

(1. Faculty of Earth Sciences and Resources, State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences,
Beijing 100083, China; 2. MLR Key Laboratory of Metallogeny and Mineral Assessment, Institute of Mineral Resources, Chinese Academy of
Geological Sciences, Beiijng 100037, China)

Abstract: The Budunhua Cu deposit is a porphyry —hydrothermal vein type composite deposit in the middle —
south part of the Da Hinggan Mountains. The deposit consists of the southern Jinjiling porphyry Cu ore block
and northern Kongqueshan hydrothermal vein —type Cu ore block. Based on a detailed analysis of geological
characteristics and a study of hydrogen, oxygen, sulfur, and lead isotopes in hydrothermal minerals, this paper has
discussed the origin of ore —forming fluid and materials and genesis of the Budunhua deposit. Hydrogen and
oxygen isotope analyses indicate that the ore —forming fluid in the early ore —forming stage in Jinjiling and
Kongqueshan ore blocks was mainly magmatic water, whereas that in the late ore—formaing stage was probably a
mixed fluid of magmatic and meteoric water. Sulfur isotope analyses show that the Jinjiling ore block is relatively
rich in *S, with sulfur isotope composition of ore—forming fluid being +2.54~+2.60%o, while the Kongqueshan
ore block is relatively depleted in *S, with sulfur isotope composition of ore—forming fluid being —1.84~—1.71%o.
The sulfur isotope composition of the two ore blocks suggest a deep—seated source, and the lead isotope results
display crust—mantle mixing characteristics closely related to magmatism. With the regional geological evolution
history of the middle —south part of the Da Hinggan Mountains as a premise, the mineralization of the Jinjiling
and the Kongqueshan Cu ore blocks in the Budunhua Cu deposit should be mainly related to fluid mixing which
led to the precipitation of metal sulfides.

Key words:stable isotope ; ore—forming fluid; ore—forming materials ; Budunhua Cu deposit;middle—south part of
the Da Hinggan Mountains
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