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Fig. 1 Geological schematic diagram (a) of Zijinshan ore field in Fujian Province, geological schematic

diagram (b) of Luoboling mining area (modified from Zhong J,et al. ()
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Table 2 Statistical parameters of 6 trace elements in fine soils of the exploration line 264 in Luoboling

Cu-Mo deposit area (n=15)

LR WK wmAME P BEL P feiER L EN s L RE R HIRRK
Cu 234 23 73.1 10. 1 100.35  63.35 0.63 22.6 4.44
Mo 46. 14 1.9 11.4 24.28 14.32 12.2 0.85 5.14 2.79
Ba 732.5 71.5 304.5 10.24  339.04  216.57 0.64 300 1.13
Pb 237 31.8 92.1 7.45 110.67  59.56 0.54 34.9 3.17
Zn 41.6 16.8 30.4 2.48 28.94 7.85 0.27 82.7 0.35
v 91.55 18. 96 53.88 4.83 55.27 20.75 0.38 78.3 0.71
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Fig.2 Line graphs of six trace elements’ concentration in
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Table 3 Statistical parameters of active states for 6 trace elements in fine soils of 264 exploration line in

Luoboling Cu-Mo mining area (n=15)
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Table 4 Sulfur isotopic data of fine-grained soil, ore and wall rock samples in Luoboling Cu-Mo mining area (n=39)

FE S i Je¥ic %S/ %o FE i G RE 5*S/%o
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Table 6 Lead isotopic data of fine-grained soil, ore and wall rock samples in Luoboling Cu-Mo mining area (rn=>52)

FEM S R 28 pp/24ply R 27 pp/24ply R 206 pp,/204pl R
264-1 R 38.799 0. 006 15. 655 0. 002 18. 555 0.003
264-2 g 38.787 0.003 15. 64 0. 001 18.578 0. 001
264-3 o 38. 805 0.003 15. 639 0.001 18.582 0. 002
264-4 o 38.815 0. 004 15. 649 0. 002 18.611 0. 002
264-5 Bt 38. 846 0.003 15. 661 0. 001 18. 645 0.001
264-6 SR 38. 804 0.003 15.651 0.001 18. 607 0. 001
264-7 S 38. 694 0.003 15.626 0.001 18. 481 0.001

+% 264-8 S 38.788 0.003 15. 655 0.001 18.529 0. 002
264-9 SEH 38.751 0. 003 15. 646 0. 001 18. 521 0. 001
264-10 S 38.773 0. 005 15.651 0. 002 18.492 0. 002
264-11 S 38. 694 0. 004 15. 627 0. 002 18. 493 0. 002
264-12 SH 38.754 0.003 15. 637 0.001 18.508 0.001
264-13 S 38.728 0. 004 15. 635 0. 001 18.48 0. 001
264-14 S 38.774 0.005 15.636 0. 002 18. 495 0. 002
264-15 S 38.773 0.003 15. 642 0.001 18.54 0. 002
1X04-7 R 38.767 0. 007 15. 634 0. 008 18. 509 0. 008
1X04-8 Cig730n 38.951 0. 007 15.595 0.003 18.537 0.003
IX04-10 Y 38. 899 0. 004 15. 629 0.001 18. 491 0. 002
VI03-10 WY 39. 067 0. 007 15. 643 0.003 18.764 0.003
VII03-7 HERA 39.215 0. 009 15.618 0.003 18. 617 0. 004
VII03-8 WY 38. 864 0.008 15.622 0.003 18. 634 0. 004
Mm1* FEAH 38.741 0.001 15. 655 0.001 18.479 0.001
m4# HEFRT 38.732 0.011 15. 666 0. 004 18. 48 0. 005
m5* WEEHA 38.751 0. 001 15. 667 0. 001 18.455 0. 002
Py5* E L7370 38.67 0.013 15. 666 0. 005 18.493 0. 006
Py8* HYH 38.749 0. 007 15. 667 0.003 18.417 0.004
Py9* HERA 38.752 0.003 15. 661 0.001 18. 486 0. 002
W py10* G 38.788 0.003 15. 668 0. 001 18.476 0. 002
pyl1* E RN 38.799 0.001 15.67 0.001 18. 491 0.001
Py18* B 38.773 0.004 15. 668 0.002 18.453 0.002
Py20* B 38.736 0. 001 15. 655 0. 001 18.473 0. 001
py23* R 38.775 0.003 15. 658 0. 002 18. 469 0. 002
Py32* - CR 38.743 0. 001 15. 654 0.001 18.482 0.001
py33* HERA 38.812 0. 007 15. 663 0.003 18. 502 0. 004
Py34* B 38.838 0. 007 15.674 0.003 18. 503 0.004
Py3s5* 7R 38.674 0. 002 15. 644 0. 001 18. 426 0. 001
Py36" - CRE 38.772 0. 002 15. 66 0.001 18.503 0.001
py37* HERA 38.815 0. 005 15. 66 0. 002 18. 505 0. 002
Py39* B 38.811 0. 008 15.67 0.003 18. 498 0. 004
Py40* W 38.719 0. 002 15.65 0.001 18. 456 0.001
1X04-20 E[FrieIREEy 39.358 0. 004 15. 659 0.001 19. 243 0. 002
VI03-4 E[Jiw eI 39. 854 0. 004 15.709 0. 002 19. 86 0. 002
VI03-20 E[SivW SN 39. 463 0. 006 15. 668 0. 002 19. 349 0.003
VII03-15 E[HInw eI 39.025 0.003 15. 647 0.001 18.936 0. 001
VII03-17 E[HW I EEEN 39.352 0. 004 15. 695 0.001 19.253 0. 002
FlE 7K4012-1% E[FiIaEZEEN 38.721 0. 001 15. 647 0. 001 18. 575 0. 001
16-308" E[Jlivw SN 38.823 0. 001 15. 665 0. 001 18. 525 0.001
ZL-1-4* NI SEIN 38.777 0.003 15. 654 0. 001 18.538 0.001
1X-01-3% E[H eI 38. 864 0. 002 15. 648 0. 001 18. 634 0.001
1X01-4* e[S TN 38. 826 0. 001 15. 654 0. 001 18. 589 0. 001
X01-7* AR 514 38.785 0.001 15. 643 0.001 18. 565 0.001
1X01-10" [T 38. 803 0. 002 15. 652 0. 001 18. 627 0.001
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Table 7 P values of variance analysis of lead isotope data of different media in Luoboling mining area
GHCilES I 5t A Hla RLLie s TR
A 1
ik 0 1
“°Pb/*Ph 5 0.01 0.16
e 0. 66 0.01 0 1
v 1
[l 0.2 1
“7Pb/*Ph T 5 0.67 0.2 1
R 0.07 0.01 0.16 1
W 1
ik 0 1
“Pb/**Ph g 0.97 0.16 1
THERE 0. 17 0. 02 0.01 1
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Tracing and identification of concealed Luoboling copper-molybdenum deposit in
Fujian Province using trace elements and isotopes in fine-grained surface soils

LI Jian-Ting', LIU Xue-Min', WANG Xue-Qiu”, HAN Zhi-Xuan®, JANG Yao'
(1. College of Earth Sciences,Chengdu University of Technology, Chengdu 610059, China; 2. Institute of Geophysical and Geochemical Exploration,
Chinese Academy of Geological Sciences, Langfang 065000, China)

Abstract: This paper collected surface soil above the known concealed deposit the Luoboling porphyry-type copper-molybdenum deposit
and acquired samples of ore and surrounding rocks from typical boreholes of the deposit. Then, it analyzed the changes in the contents
of six trace elements (Cu, Mo, Ba, Pb, Zn, and V) and the isotopic composition of S and Pb, aiming to verify the ore prospecting
effects of the measurement technology of mobile forms of metals in soil and full analysis of fine-grained soil in concealed deposits and to
identify the sources of surface geochemical anomalies according to the isotopic composition of Pb and S. The study results are as fol-
lows. The total analysis of fine-grained soil showed the best effects in indicating deep ore bodies in the Luoboling deposit, and the areas
with high contents of Cu, Ba, and Mo correlated strongly with the distribution of deeply concealed ore bodies. Both the mobile forms of
metals in the soil and the total analysis of fine-grained soil showed that it is quite possible that concealed ore bodies occur below sam-
pling points No. 14 and 15. Meanwhile, the changes in the contents of V, Pb, and Zn obtained using both methods can accurately de-
lineate the scopes of mineralized rock masses close to the ground surface. However, most of the total sulfur isotopic composition in the
soil of anomaly zones inherits from the non-ore-hosting surrounding rocks and masked the contribution from the deep ore bodies. Conse-
quently, sulfur isotopes showed poor effects in indicating the sources of anomalies in the surface soil in the Luoboling deposit. There-
fore, it is more reasonable to measure the sulfur isotopic composition according to the mobile forms of metals in the soil. In contrast,
the total Pb isotopes in the soil of the anomaly zones inherit the characteristics of the Pb isotopes of deep ore bodies. This serves as di-
rect evidence of full analysis of fine-grained soil in the mineral exploration of coverage areas. Moreover, the changes in the *Ph/**Ph
ratio in the full analysis of surface fine-grained soil correlated strongly with the distribution of underlying concealed ore bodies and
thereby can effectively indicate the deep concealed ore bodies.

Key words: Luoboling copper-molybdenum deposit; lead and sulfur isotopes; trace elements; fine particle soil survey;ore prospecting
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