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Fig.1 a—Geological sketch map of South China; b—Geological sketch map of Gan—Hang belt and
its peripheral areas (after Reference [37])
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Fig.2 Geological map of the Lengshuikeng orefield
1-Quaternary; 2—Upper Jurassic Daguding Formation; 3—Upper Jurassic Ehuling Formation; 4-Lower

Carboniferous Zishan Formation; 5—Sinian Laohutang Formation; 6—Rhyolite porphyry; 7-Syenogranite porphyry;

8—Quartz syenite porphyry; 9-Ore—bearing granite porphyry; 10-Cryptoexplosion breccia; 11-Unconformity; 12—
Measured and inferred faults; 13— Exploration line and its serial number
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Fig.3 Geological section along No.132 exploration line in
Xiabao ore block of the Lengshuikeng Ag—Pb—Zn orefield
1-Upper Jurassic Ehuling Formation; 2—Upper Jurassic Daguding
Formation; 3—Sinian Laohutang Formation; 4-Rhyolite porphyry;
5—Granite porphyry; 6—Iron and manganese carbonatite breccia;
7-Stratiform Pb—Zn—Ag orebody; 8—Porphyry type orebody;
9—Inferred faults; 10—Geological boundaries
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Fig. 4 Rock assemblage and sequence correlation columnar section of ferromanganese
carbonatite ore—bearing rock formations in the Lengshuikeng orefield
1-Crystal fragmental tuff, 2—Breccia—bearing crystal fragmental tuff; 3—Siliceous rock; 4-Siderite—
rhodochrosite bed; 5-Magnetite bed; 6—Dolomitic limestone; 7-Tuffaceous sandstone;
8—Tuffaceous siltstone; 9—Sampling location
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Fig. 5 Characteristics of ore and bedded orebody in the A7 Lengshuikeng Ag—Pb—Zn orefield
a—Boundary between stratiform iron—manganese carbonatite breccia orebody and bottom of crystal tuff (at —144 level, ort of No. 132
line, Xiabao ore block); b—Silver—lead—zinc volcanic breccia (No. A7 orebody, hand specimens, Xiabao ore block, grayish yellow one
being iron—manganese carbonatite breccia); c—Silver lead—zinc volcanic breccia (A7 orebody, hand specimen, Xiabao ore block,
grayish yellow one being iron—manganese carbonatite breccia); d—Crystal tuff texture among carbonatized silver— lead—zinc tuff
breccias (at —144 level, ort of No. 31 line, thin section, Xiabao ore block); e-Tuff texture among silver—lead—zinc volcanic breccias
(No. A7 orebody, thin section, Xiabao ore block, the dark part in upper and lower right area being iron-manganese carbonatite
breccias ); f—Vitric tuff texture (Figure 5—e enlarged, thin section); g—Lapilli crystal tuft (Zk12209 cores, above the ore bed, with
complex ingredients); h—Star sphalerite among tuff breccias (same as in Fig.5-g)
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Table 1 Chemical composition of iron and manganese carbonatite minerals
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Fe;03 3.45 7 2.29 1 1.15 2 31.45 5
MnO 4.05 20 20.17 6 36.13 12 43.35 6 4.03 10
MgO 2.33 18 235 6 1.19 12 0.58 6 0.45 8
CaO 1.11 20 1.13 6 2.31 12 1.10 6 0.03 4
TiO, 0.015 2 0.05 3 0.03 4 0.01 1 0.03 8
CO, 36.66 17 38.02 3 36.04 11 36.40 5 24.07 2
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Table 2 X-ray powder analysis data of rhodochrosite
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2 192 4 238
1 1.81 2 217
7175 5 2
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1 1.4 1 1.56
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2 136 4 145
2 129 1 1.42
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Table 3 Thickness and grade sheets of the main segment in A7 orebody of the Yinzhushan
ore block in the Lengshuikeng Ag—Pb—Zn orefield (after @)

et Kl i JAKE /m A ARG R EG%
/m /m NI NG TALRE Roe Ag o Pb Zn By
AT-3T Ag 375 135 5.36 24 53.06 Foufl 2899 689 541 ByApm
A7-Ag 375 294 10.7 2.94 82.16 Rl 8016 1011 95.88 A HRyAM
A7-Pb, Zn 800 606 23.8 4.96 88.52  WELEM  67.14 99.96 109.53 IyL)Agy sy
A7-% Pb, Zn 500 380 23.8 5.97 100.6  BALEM 44.68 4349 50.16 sy
F4 RKT BT Y- ENMERAR
Table 4 Carbon and oxygen isotopic compositions of the Lengshuikeng orefield
’E B Vs 5'80/;EMOW 5'8(/1/;"““ ’51"(/3,/10”” ’Z P e ‘S'SOX%EMOW ‘Slsﬁi/zop”“ 5”%"””
1 DYI0-1  =JIRY (LD 21 -16.1 0.7 31 P 16.79 273
2 DYI10-2 R (L 19.5 -16.1 2 32 PR 12.97 -5.32
30083 T 19.62 0.57 |33 B RN -3.86 32.99
4 LK-7 B R 1.7 -18.6 3.3 (34 B3 17.88 222
5 LK-36 1 23 IR 9.8 20.4 37 |35 SRR 17.47 391
6 LK-39  KEAHMLZIRRE 10.4 -19.9 3.8 |36 SRR 13.53 -4.25
7 LK-49 U2 WK 17.2 -13.3 3 37 RN 17.47 -5.89
8 134-2-6 2 R 14.3 9.6 55 |38 42 PRI 10.91 -5.67
9 136-0-1 ) 2 R 4 143 -11.1 59 (39 43 BRER IR A 15.03 6.3
10 132-0-10  LURIERAL BRI A 13.7 -16.7 55 |40 57 PRI 14.24 3.62
11134244 LURYERERRIRS 13.2 -17.1 51 |4 88 R ORI 12.57 -4.06
12 130-2-8  LURITERAGHRI 4 12.6 -17.1 550 |42 86 BRER R A 13.55 -4.28
13 130-2-9  LURITEREDRIR S 14.1 -16.3 48 |43 31 PRELBRIR L 16.22 -5.55
14 13 TR 11.77 S50 |44 46 R BRI 11.48 -3.31
15 33 LA 14.23 503 |45 T 64 PRELBRIR S 13.12 -5.47
16 Ls-174 B3N 13.25 -5.38 |46 T 76 PR BRI 2 9.68 4.3
17 Ls-175 R 13.14 -6.04 |47 I 86 PREL BRI L 10.62 -5.55
18 Ls-189 ST 12.63 -5.07 |48 1785 R R A 15.09 -6.26
19 €25 PR 11.98 3.63 |49 93 PR R IG & 14.48 -7.42
20 C26 PR 13.34 44 |50 95 BRAL BRI A 12.7 -6.45
21 SRR 18.01 248 |51 Ag003 JifA 11.47 -2.93
22 SERA 16.84 3.85 |52 ZK12409-65-111 JifiAT 14.13 3.63
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Material sources and genetic analysis of the iron—-manganese
carbonatite breccia host rock of the stratiform Pb—Zn—rich orebodies
in the Lengshuikeng orefield

XIAO Mao—zhang'’, DI Yong—jun’, MING Xiao—quan', QIN Xiao—feng’,
DONG Yue’, WEI Juan—juan’, LU Jun—hao’

(1. No. 912 Geological Party, Jiangxi Bureau of Geology and Mineral Exploration and Development, Yingtan 335001,
Jiangxi, China; 2. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China)

Abstract: The Lengshuikeng orefield has a complex combination of shallow porphyry type orebody and deep stratiform orebody.
The stratiform orebody is hosted in (Fe, Mn) carbonatite breccia layer which is sandwiched in crystal tuff of the Upper Jurassic
Daguding Formation. This paper has discussed and analyzed the characteristics of Fe—Mn carbonatite breccia in the aspects of main
material composition, trace elements composition, distribution, attitude and its relationship with the orebody on the basis of basic
geological features of the Fe—Mn carbonatite breccia. In combination with X—ray powder analysis of minerals, carbon—oxygen
isotopes and hydrogen—oxygen isotopic evidence, the authors have reached the conclusion that the Fe—Mn carbonatite breccia is of
the deep lake facies volcanogene sedimentary origin closely associated with the formation of stratiform orebody, and the early
volcanogene sedimentary carbonatite rock had been subjected to the superimposed reformation of later porphyry magma
emplacement and fluid activity, which formed Zn—Ag-rich deposits genetically associated with porphyry.

Key words : iron—manganese carbonatite; breccia; volcano—sedimentary; Lengshuikeng in Jiangxi
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