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Fig. 1. Sketch regional geological map of northwestern Hunan,showing distribution of
nickel-molybdenum polymetallic deposits.
1—Banxi Group; 2-—Sinian; 3-—Lower Cambrian; 4—Middle-Upper Cambrian; 5-—Ordovician-Sinian; 6— Nickel-

molybdenum; 7—Fault.
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Table 1. Comparison of main chemical composition of varous silicalites
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ﬁ % SlOz Aleg TiOz F6203 MHO CaO Mgo PzOs vZ05 Kzo Nazo

FHREE(G-2-4) 95. 28(0. 858/0. 024 1. 230/0. 125| 0. 64 {0. 088] 0. 55 |0. 014|0. 188]0. 125

5 R FEREESE (F-2-3) 90. 25(0. 739(0. 020|1. 075{ 0. 11 [3. 505/0. 085 2. 56 [0. 015|0. 186{0. 040
B (R0 BREEAE (G-2-3) 95.11/0.718/0. 017[1.178] 0. 10 {1. 737|0. 059| 1. 38 |0. 021[0. 158|0. 028
RREER(G-2-5) 94.00[0.513|0. 019|1. 655{0. 147(0. 494]0. 154| 0. 31 {0. 015]0. 115|0. 053

R R A (F-2-6) 82. 38[1. 831]0. 025/1. 435{0. 095{6. 403|0. 125| 5. 65 [0. 042]0. 252|0. 027

L g A FHEKIRES (B A,1989) |73.68|5.65]0.2516.19/0.06(5.93|0.79}0.13 1.37{0.05
HeEd PAZEad i ()P IA4,1993) (93.34/0.40[0.02(2.12(0.01}0.20{0.050.25 0.190.02
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Table 3. Contents of useful components and trace elements in nickel and molybdenum ores(10™*)

TXE) #5 Ni Mo Pt | Pd Cu Zn Se Sb As Ba | Au | Ag BRI
F-4-3-A [13552. 9[12261. 9{0. 039] 0. 002 | 684. 9 |2961. 3| 550. 21 | 0. 96 [4599. 19/ 4891. 0{0. 001/ 1.19
M| F-4-A |19818.5(2298. 35{0.008] 0.00 | 380.9 | 149. 8 { 1197.0 | 0. 44 |10292. 2{1499. 9|0. 005 0. 82
F-4-1-A {10728. 3/9903. 62[0. 025 0.00 | 722.6 |2059. 7| 582.56 | 0. 94 [7191. 15{713. 65 0. CO1| 0. 54
G-4-A: |10061. 8{34916. 3{0. 014( 0. 001 [411.51382.12| 928.81 | 1. 48 | 9775.5[1193. 31/0. 003|1. 099
HIR® |G-4-2-A1| 397. 95 | 804. 88 [0.023| 0.00 |205.68|706.21| 214.10 | 0. 31 | 647. 27 3237. 11]0. 004]0. 252
G-4-2-A| 705.19 | 888.20 |0.036| 0.00 |167.63]352.70| 98.06 | 0.08 [809.43(1332. 41] 0. 00 |0. 138
) I-4-A; |2455.48{4266.79]0.007|0. 006 |222. 95| 82.33 | 252. 34 | 0. 39 | 785. 62[3170. 83|C. 002{1. 257| & X
EER I-4-A; |36949.1{20134. 60. 004[ 0. 007 | 994. 54 | 320. 52 |1414. 81| 1. 14 [4555. 76 615. 68 0. 007|2. 218
= #{ J-4-A [41001.8]19243.3(0.003| 0. 005 [1632. 44[2160. 99(1060. 07| 0. 81 [6284. 6912727. 550. 006|1. 667
K | 1-4-1 |28223.1/3822.10{0.007]0.008 [1003. 722851. 79/1502. 01| 1. 88 [5178. 22i1043. 99{0. 010/ 3. 34
N-3-1 {9192.21{59336.3/0.011{0. 006 |563. 13[1957. 59| 547. 08 | 1. 61 {2995. 42/3591. 68/0. 004] 2. 37
A | N-3-2 |27892.3|52669.50. 007 0. 007 |1205. 25 780. 46 |1234. 22} 1. 95 [4815. 11/9117. 73|0. 008|2. 818
N-4-2 |32800. 0{25650. 0[0. 007|0. 011 {975. 78 :1336. 981740. 52| 3. 90 [7868. 57[2815. 60/0. 012| 3. 90
BB P A[167600.021700.00. 640 0. 640! 660.0 | 450.0 | 2545.0 | — 10000.0] — |0.360|11. 60| Fh—uT,
MR 845 711260, 0]45600.0] 0.22 | 0.22 11120011890, 0] 1175.0| — [15000.0f — |0.110[16.80| 1986
BT F| 5720.0 ) 4350.0 0. 035, 0.0301 770.0 | 770.0 | 317.0 | — - — — | 2.33 B 405
" BT A 1460.0]2250.0 ) — - |1490.0/900.0 | 93.0 — — - — |3.33 {BA,1973
AXBE AP T K¥ER R .0 ACP R
4 HELRESERTERETERT SSHNIH
Table 4. Distribution of 5™S values in nickel-molybdenum
polymetallic deposits and ore-bearing rocks of northwestern Hunan
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RPOKTLRA AR E RS HBIERAERE LR EFKRRTY,
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E , N —6. 7%~ —17. 6%, BEAE—13. 0%~ —17. 6%, 8 ., E B A M*SH FIEME, A
+3. 1% ~+24. 8%, BEIE+16. 1%~ +21. 0%, &) . W F I\ 5 H AR K FEFHS(+20%~
+30%) T, XHE—IE— R, WBHEARR. B A8 S R ETE 10% ML, B/R dRFEH
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Table 5. REE contents of ore-bearing rocks in nickel-molybdenum

polymetallic deposits of northwestern Hunan

B v 2 FRES i: 3 b=

B 5| F4-3-A L-4-1 G-4-A | G-4-2-A N-4-1 F-6-1 F-7-1 L-6-1 F-2-A I-2-1
La 499. 62 136. 05 90. 92 70.51 44. 50 0.47 6.55 4.61 19.58 45.21
Ce 512.36 | 164.60 | 121.94 66. 02 61.71 0. 89 5.16 5.51 20. 62 50. 55
Pr 102. 16 24. 84 20. 33 16. 37 7.69 0.10 1. 47 1.53 5. 14 8.27
Nd | 480.68 105. 93 90. 09 72.16 29. 62 0.43 5. 44 7.31 23.17 31.43
Sm 86. 88 19.06 18.23 15. 31 5. 46 0.10 1.21 1.85 5. 00 5.32
Eu 19. 30 4.11 4.46 4.18 1.20 0.03 0.29 0.44 1.23 1. 44
Gd 107. 82 24.03 24. 95 19.03 5.76 0.06 1.26 2.22 5. 66 5.11
Th 16. 16 3.47 3.78 2. 95 0. 84 0.01 0. 20 0. 36 0. 88 0.72
Dy | 103.19 23.17 25.98 20. 16 5.18 0.07 1.28 2.50 6. 06 4.25
Ho 22. 00 4.98 5.56 4.61 1.09 0. 01 0.28 0.52 1.28 0. 84
Fr 57.58 14. 54 15. 83 13. 40 2.97 0.03 0.79 1.54 3.73 2. 06
Tm 7.054 1.933 2.108 1. 854 0. 401 0. 006 0.116 0.220 0.508 0. 255
Yb 82. 87 10. 56 12.10 10.35 2.05 0.03 0. 66 1. 40 3.17 1. 06
Lu 4. 464 1. 416 1. 794 1.548 0. 284 0. 006 0.102 0.215 0. 448 0.131
Y | 1225.60 | 280.30 | 266.74 | 219.91 52.72 0.78 11. 22 19.89 51. 02 38. 60

5 M| 3277.71 | 819.99 | 704.81 538.37 | 221.47 3.05 36. 02 50.12 | 147.48 | 195.25
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Table 6. Nickel-molybdenum pol ymetallic exhalation sedimentary
deposits and sedimentary basins in northwestern Hunan
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NEW ADVANCES IN THE STUDY OF ASSOCIATED ELEMENTS IN
LOWER CAMBRIAN BLACK SHALE OF NORTHWESTERN HUNAN

Li Youyu
(Xiangtan Mining College, Xiangtan 411201)
Key words: Lower Cambrian, black shale, submarine exhalation, sedimentation, sedimenta-
ry basin
Abstract

The area in northwestern Hunan where the Lower Cambrian black shale is most enriched in
associated elements Ni and Mo as well as platinum group elements is selected as the study area. A
thorough investigation was made on Ni-Mo polymetallic deposits in Dayong County and Cili
County in such aspects as strata, structure, ore deposit geology and geochemistry; as a result,
abundant geological data was accumulated and new understanding was reached. Ni-Mo poly-
metallic deposits in Dayong and Cili show characteristics of exhalite and siliceous rock and should
belong to typical exhalite in the aspects of chemical composition, trace elements (Se,As),Al-Fe-
Mn triangular diagram and oxygen isotope composition (8"® Osmow = 17. 62%,~ 20. 91%,) ; they
have unique pipe-like rich orebodies (Ni+Mo=5. 68%;~18. 93%,)as well as special element as-
sociation of Ni, Mo, Cu, Zn, Se, As,Ba, Au, Ag and Pt group; metal sulfides in ores occur in
gel -likeform , suggesting rapid accumulation. 6*S,. = —6. 7%~ — 17« 6 %0 » 6** Suall rock above ore =
+ 3. 1%,~ + 24. 8%, indicating that ore beds are diametrically different from wall rocks; REE
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partitioning of ores shows weak negative Ce and Eu anomalies, belonging to weak LREE-rich
type, with REE curve somewhat different from that of standard seawater; syngenetic breccia is
well developed, and mineralization is obviously controlled by fault structure; ore deposits have
two sets of metallogenic systems; in addition, Grade 1, Grade I and Grade I sedimentary
basins might be distinguished on the basis of geological characteristics of siliceous rock as well as
shapes and distribution of Mo-Ni polymetallic orebodies. All the available evidence shows that the
enrichment and mineralization of associated elements Ni and Mo as well as platinum group ele-
ments in Lower Cambrian black shale in northwestern Hunan were related to submarine exhala-

tion, and the ore deposits are of submarine exhalative-sedimentary type.
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deposits are mainly scattered in central Hunan area belonging to South China platform (plate);
ore-forming fluids are mainly deep-circulating underground hot solutions; mineralization took
place in Indosinian-Yanshanian. (4) Copper anq lead-zinc gold silver metallogenic series related to
Yanshanian hypabyasal-superhypabyssal crust-mantle mixed rocks and intermediate-acid intru-
sive rocks;ore deposits are distributed in a NNE-trending banded area southeast of Changshoujie-
Shuangpai deep fault and northwest of Chaling-Linwu deep fault; mineralization is genetically
closely related to the development of Mesozoic intraplated rift and the formation of hot mantle
plume; ore-forming fluids are mainly magmatic hydrothermal solutions; mineralization took place
in Yanshanian period. (5) Tungsten-tin-lead-zinc-silver-RE-REE metallogenic series: ore de-
posits are spread in south China area belonging to South China platform (plate) ;mineralization is
genetically closely related to Mesozoic intraplate thrusting, interlayer-gliding and decollement as
well as the existence of mantle hot spots ;ore-forming process mainly occurred in Yanshanian pe-
riod. Though distributed in different areas of Hunan Province and characterized by different geo-
logical settings and ore-forming processes, these five metallogenic series all have Indosinian-Yan-
shanian period . as the principal ore-forming period, and this must have had to do with the
strongest tectonomagmatic thermal event in geological history that took place in Indosinian-Yan-
shanian period. The summarization and classification of metallogenic series will contribute to

summing up regional metallogenic regularity and carrying out ore prognosis in Hunan Province.



