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Genesis of the wide-field electromagnetic low-resistivity anomalous zone FO in the Lannigou

gold deposit Guizhou Province: constraints from geological and geochemical characteristics
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Abstract: The Lannigou gold ( Au) deposit is a typical fault-controlled superdarge Carlintype Au deposit in Guizhou
Province. The amount of Au resource of the deposit decreases gradually with the mining. To increase its resource it is
urgent to conduct exploration in the deep and peripheral area of the deposit. Jinfeng Mining Limited conducted the wide—
field electromagnetic measurement and discovered a low resistivity anomaly zone ( FO anomaly) in the western part of the
mine and drilled some holes for exploring and validating the FO anomaly. In this study in order to investigate the genesis
and relevance to Au mineralization of the FO anomaly we have carried out petrography inductively coupled plasma-mass
spectrometry ( ICP-MS) trace element analysis and carbon and oxygen ( C-O) isotope analysis of drill core samples.
Results show that the FO anomaly is corresponded to a fracture zone which is located in the limestone of Upper Permian
Wujiaping Formation. There is irregular limestone breccia consisting of obviously angular limestone fragments ( with
reddish brown iron staining locally) and calcite cement in the FO anomaly. No ore-related minerals or element association
of the Carlin-type gold mineralization has been discovered in the limestone breccia. The calcite cement is characterized

with LREE-enriched pattern and negative Eu anomaly. It is significantly different from the calcite ( with a MREE-enriched
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pattern and positive Eu anomaly) related to the Au mineralization. In summary the fracture zone ( corresponded to the FO
anomaly) in which there is no signs of activity of the oreforming fluid has no relationship with the gold mineralization of
the deposit. We suggest that the FO anomaly is corresponded to a fracture zone of the Karst collapse breccia. Future mineral
exploration should focus on the strata and structure above the Wujiaping limestone rather than the FO anomaly.
Additionally future exploration should pay attention to the distribution of MREE-enriched calcite.

Key words: Lannigou gold deposit; Widefield electromagnetic method; C-O isotopes; calcite; Karst breccia
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Fig. 2 Geological map of the Lannigou gold deposit showing the location of the wide field electromagnetic
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Fig. 3
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1
Table 1 The content of the ore-forming elements varies with drill hole depth
/m Au/( x107%) As/( x107%) Sh/( x107%) Hg/( x107°) TI/( x107%)
13 0.073 229. 00 2.42 1.96 0. 80
30 15.50 830. 00 29. 80 9.37 0. 81
49 0.021 60. 00 1.73 2. 14 0. 94
155 0.014 7. 40 1.23 0.27 0. 88
226 0. 003 11. 50 0.43 0. 46 0.24
ZKFO01 328 0. 008 15. 40 0.71 1.50 0.22
518 0. 004 1.50 0.23 0.03 <0.02
641 0.013 4.60 15.20 0.23 0. 14
848 0. 005 1.40 0.29 0. 05 <0.02
883 0. 005 3.10 0.31 0.08 0. 04
910 0.015 24.30 0. 66 0. 41 0. 07
1004 0. 003 1.90 <0.05 0.01 <0. 02
6 0. 003 21.70 0. 80 0.56 0.38
49 0. 008 29.70 8.46 1.43 0.10
91 0. 004 2.40 0.59 0.03 <0.02
143 0. 003 2.30 0.15 0.08 <0. 02
184 0.021 1.90 0.20 0.13 <0.02
202 0. 005 1.50 <0.05 0. 06 <0. 02
264 0. 003 1.40 0.05 0.02 <0. 02
296 0.010 1.70 0.19 0.37 0.03
301 0.011 1. 40 <0.05 0.13 <0.02
315 0. 068 9.20 1.00 1.28 0. 54
326 0. 063 13. 00 1.72 0.18 1.23
ZKro1d 355 0. 006 4.00 7.47 0.29 0.03
370 0. 005 1.70 0.11 0. 01 0. 02
405 0. 004 1.60 0.12 0.08 0.02
437 0. 004 2.40 0.23 0.03 0.03
564 0. 004 2.30 0.26 0.03 0.11
653 0. 002 1.30 <0.05 <0.01 0.03
760 0. 003 1.20 0.12 0.01 <0.02
828 0. 003 134. 50 1.23 0.18 0.08
897 0. 003 2.60 1.78 0.02 <0.02
964 0. 003 2.30 0.08 0. 04 <0. 02
1014 0. 003 2.20 2.40 0.01 0.02
((< ” .
0.7 mg He (32.3~320.5 m)
100% 2 h (320.5~328.7 m) 8 m
( MAT253) +0. 2%0. X (328.71~1051.9 m) N
5 ( 5b), ( FO)
40 m 364 ~304 m.
5.1 N
ZKF001 (7.2~153.4 m) ( 5c~51)
N 4-4 (153.4~321.2 (59
m) 43 N (321.2~1050.6 ( 5h),
m) ( 4b), ZKF001 ( 4a)
FO Au.As.Sb.Hg.Tl 30 m
100 m 542 ~ 641 mo. ( ) Au 10x107% As
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( dc~4) As 50x107°,  ZKFO1-
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N (  4g 4h) . Au.As.Sb.Hg.Tl Au
ZKFO1-1 (0~22.1 m) 0.01x107°~0. 1x10™ As 1x107° ~20%10™

22.1~32.3 m ; 200x10°°% 1) .
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(a) Au.As.Sb.Hg.Tl Au 0.01x107¢ ;
(b) (e (d~1) (g h) SEM
4 7KF001 (a) . (b) (c~h)
Fig. 4 The trace element variations of core samples ( a) and stratigraphic column ( b) of the drill hole ZKF0O1

and photos showing characteristics of core samples from the fracture zone ( ¢~ h)

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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(a) Au.As.Sh.Hg.Tl Au 0. 1x107°~1x107¢;
(b) i () P (d~1) (g h) SEM
5 ZKF001 (a) . (b) (c~h)
Fig. 5 The trace element variations of core sample ( a) and stratigraphic column ( b) of the drill hole ZKFO1-1

and photos showing characteristics of core samples from the fracture zone ( c¢~h)
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(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Fig. 6 Characteristics of ores from the Lannigou gold deposit
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Table 2 Contents and parameters of REE of calcites and whole rocks from drill cores and ores
SREE LREE HREE
Lay /Yby SEu 8Ce
/(x107%) /(x107%) /(x107%)
ZKF001-160 45.30 10. 86 34.44 0.76 1.35 0.82
ZKF001-542 3.28 1.38 1.90 9.09 0.71 0.49
ZKF001-556 1.18 0.75 0.43 15.32 0. 61 0.85
ZKF001-600 14. 98 9.23 5.75 10. 14 0.70 0.83
ZKF001-604 7.62 3.85 3.77 6.53 0.71 0.47
ZKF001-620 21.14 11.42 9.72 7.40 0. 69 0.45
ZKF001-883 197.75 146. 59 51.16 10. 35 1.51 1.07
ZKF001 ZKF001-1044 24.35 8.75 15. 60 3.82 0. 64 0.43
ZKF001-160 168. 89 122.92 45.97 7.35 0.65 0.93
ZKF001-542 25.74 14.55 11. 19 9.55 0. 64 0.42
ZKF001-556 56. 31 25.98 30. 34 4.68 0.62 0.37
ZKF001-600 16. 31 7.95 8.36 7.97 0. 66 0.36
ZKF001-604 22.37 12.49 9. 88 8.53 0. 66 0.37
ZKF001-620 15.19 6.90 8.30 7.87 0. 67 0.38
ZKF001-1044 9.98 3.93 6. 05 8.72 0.61 0.20
ZKF01-1-264 10. 06 5.99 4.07 47.81 1.77 0.22
ZKF01-1-278 10. 77 6.10 4.67 22.19 0.95 0.54
ZKFO01-1-288N 1.78 1.18 0. 60 58.34 4.35 0.33
ZKF01-1-288W 3.69 1.90 1.78 12. 46 0.95 0. 40
ZKF01-1-296 6.09 3.31 2.78 17.42 0. 69 0.43
ZKFO1 ZKF01-1-301 5.70 2.04 3.66 3.79 0.74 0.51
ZKF01-1-304 4.57 1. 65 2.92 6.15 0.72 0.41
ZKF01-1-828 6.61 2.05 4.57 5.44 0. 80 0.26
ZKF01-1-897 3.82 1.59 2.23 6.55 0.71 0.35
ZKF01-1-278 6.02 2.53 3.48 10.70 0.62 0.27
ZKF01-1-288 5.83 2.47 3.36 7.71 0. 68 0. 40
ZKF01-1-304 15.26 6. 95 8.31 7.29 0. 63 0. 40
37 JF-1.5 23.20 6.17 17.02 0.98 1.77 0.70
31 JF2.4 51.40 3.65 47.75 0.04 1.26 0. 80
31 JE2.7 15.91 5.69 10.23 1.03 1.00 0.90
31 JF3.2 61. 64 10. 39 51.25 0.34 1.34 0.85
31 JF3.3 48. 50 8. 47 40. 03 0.29 1.14 0.87
37 JF-.5 92. 86 72.92 19. 94 11.13 0.78 0.74
31 JF2.4 390. 56 204. 88 185. 68 4.26 0.69 0.98
31 JF3.2 194. 98 168.72 26. 26 16. 05 0. 64 0.95
31 JF3.3 119. 83 88. 69 31. 14 8.98 0.58 0.92
; o Taylor ~ McLennan ( 1985)
7

Fig. 7 Chondrite-normalized REE patterns of whole rocks from cores of drill holes
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Taylor ~ McLennan ( 1985)

Fig. 8 Chondrite-normalized REE patterns of ore—related

calcites and ores
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Fig. 9 Chondrite-normalized REE patterns of calcites from cores of drill holes
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Hu (2002)
10 N N

Fig. 10 C-O isotopes plot of calcites and whole rocks from drill cores and ores

3 N N
Table 3 C O isotopic compositions of calcites and whole rocks from cores of drill holes and ores of orebodies
8"C /%o 80 /%o 8"C %o 50 /%o

JF-.5 37 -1.59 19. 03 JF1.5 37 -3.36 23.91
JF2.4 31 -1.50 22.34 JF2.4 31 -3.59 21.83
JF2.7 31 -0. 63 22.12 JF2.7 31 -3.35 22.56
JF3.2 31 -2.56 13. 06 JF3.2 31 -2.97 23.75
JF3.3 31 -1.58 23. 66 JF3.3 31 -2.88 23.36
ZKF00191 -4. 64 22.45 ZKF001-160 -4.45 19. 67
ZKF001-160 -3.84 21.98 ZKF001-542 -2.68 12.03
ZKF001-542 2.37 21.93 ZKF001-556 -5.69 14.72
ZKF001-556 2. 81 25.09 ZKF001-600 -3.62 15.21
ZKF001-600 2.51 27.69 ZKF001-604 -2.50 14. 01
ZKF001-604 1.98 25.53 ZKF001-620 -1.93 13.75
ZKF001-620 3.03 25.24 ZKF001-883 2.12 24. 68
ZKF001-883 0. 84 20. 11 ZKF001-1044 2.87 25.42
ZKF001-1044 1.94 18. 04 ZKF01-1-264 3.54 25.91
ZKF01-1-264 3.79 26. 39 ZKF0O1-1-278 3.65 24. 50
ZKF01-1-278 3.44 24.58 ZKFO1-1-288N 3.12 25.04
ZKFO1-1-288 2.94 20. 96 ZKFO1-1-288W 4.21 21.17
ZKF01-1-296 2.30 18. 08 ZKF01-1-296 2.37 19. 44
ZKF01-1-301 2.54 17. 44 ZKF01-1-301 0.97 15.73
ZKF01-1-304 2.83 16. 21 ZKF01-1-304 1. 15 14. 88
ZKF01-1-326 0.53 16.97 ZKF01-1-828 4.18 28.51
ZKF01-1-828 3.84 28. 11 ZKF01-1-897 -0.75 13. 81
ZKF0JO-1-159 -1.35 22.00 ZKF0JO-1-296 1.15 14. 35
ZKF0JO-1-261 -0.24 22.41 ZKF0JO-1-311 1. 41 15. 86
ZKF0JO-1-296 4. 41 22.93 ZKF0JO-1-397 -3.05 13.74
ZKF0JO-1-311 3.35 20. 42 ZKF0JO-1-468 3.65 24. 81
ZKF0JO-1-397 3.65 23.53 ZKF0JO-1-569 4.32 26. 65
ZKF0JO-1-468 3.69 25.38

ZKF0JO-1-569 4.00 27.57
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Fig. 11 The schematic section showing the location and scale of the fracture zone ( FO)
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Fig. 12 Ybyd.ay/Yby(a) and La/Ho-Y/Ho(b) plot of calcites and whole rocks from the Lannigou gold deposit
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