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Abstract: The newly identified jamesonite in the Dadiangou gold deposit, Liangdang County, Gansu Prov-
ince, is closely associated with stibnite, galena, pyrite, and quartz. Detailed mineralogical, electron probe
microanalysis (EPMA) and X-Ray Powder Diffraction (XRPD) reveal that its chemical composition (average
formula Fe, ,Pb, 5,Shs ,,S,, o) and crystal structure (monoclinic system, a = 1. 5383 nm, b = 1. 8716 nm, ¢ =
0.3937 nm) are in good agreement with theoretical values. This study not only identifies the mineral itself but,

more importantly, we use its specific occurrence and composition as key geochemical indicators. The formation
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of jamesonite clearly indicates the injection of magma-derived fluids with high sulfur fugacity and enriched in

Pb and Sb during the late stage of gold mineralization. This discovery provides robust mineralogical evidence for

the involvement of magmatic-hydrothermal processes in the formation of the deposit under the shallow, variable

geological conditions, thereby deepening the understanding of the mineralization mechanisms in this region.
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Fig.3 Mineral formation sequence of the Dadiangou gold

deposit (modified from reference [20] )
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Table 1 Electron microprobe analyses of Pb—Sb—bearing sulfosalts and their corresponding to the chemical formula (wt.%)

Fdi s UR/ELS g5y 1R Sbh Phb Fe S As Ni  Cu Co Zn Au B
23DDG-S1-1 Fel,OIPb4‘485bﬁ,O4SI4,OU 33.55 42.38 2.56 2049 0.23 0.00 0.04 0.00 0.03 0.00 99.28
23DDG-S1-3 Fe, oPb, 5,5bs 0:8,00 33.02 43.00 2.59 20.54 0.12 0.00 0.00 0.01 0.00 000 99.29
23DDG-S1-4 P Fe, 0oPb, sSbs S 1a00 3271 4292 2.63 20.74 0.14 0.00 0.00 0.01 000 0.00 99.16

G 2
23DDG-S1-5 q o n) ‘3104Pb4485b59451400 33.12 42.52 2.65 20.56 0.16 0.08 0.03 0.00 0.01 0.00 99.13
amesonite ’ ’ o ’
23DDG-S1-7 ’ Fe, 0,Pb, :5bs oS 400 3279 4279 2.62 20.28 0.20 0.00 0.05 0.02 0.06 0.00 98.82
23DDG-S1-8 FeyooPb, oSbs ssS 500 32.69 42.80 254 20.61 0.12 0.00 0.03 0.00 0.00 0.00 98.79
S Fel_osz4_5151)5_92814_00 3298 43.74 2.60 20.54 0.16 0.01 0.03 0.01 0.02 0.00 100.09
LI
23DDG-S2-1 (Robinsonite) Pb, ,Sbe S0 3447 4377 0.00 2038 031 0.7 008 0.00 0.02 000 99.20
obinsonite
23DDG-S2-2 spppeny  PhoSDanSem 2457 5842 005 1791 015 008 0.00 000 001 0.00 10119
23DDG-S2-3 " ;: Ef) Pb,,Sb,, Ses  24.11 58.62 001 18.08 0.17 0.00 0.00 0.00 0.0 0.0 100.99
e anite

S amante PhS.OZSbZ.HSé.OO 24.34 58.52 0.03 18.00 0.16 0.04 0.00 0.00 0.00 0.00 101.09
23DDG-82-1 Pbo.%(Sb,As)Z.BSMO 43.15 3325 0.06 21.83 0.57 0.10 0.21 0.00 0.02 0.00 99.19
23DDG-82-2 PN Phyoy(Sh, As), | S,y 43.21 3370 0.01 22.12 059 0.00 0.18 0.0 0.0 0.0 99.80

<1 £
23DDG-82-3 - Pb, ,(Sh, As), ,,S 43.33 3397 0.05 21.70 0.54 0.12 021 0.00 0.04 0.00 99.95
(Twinnite) 0.97 2.1474.00
23DDG-82-4 P}JOVQS(S}),AS)Z‘ISSALOO 43.24 3325 0.01 22.76 0.73 0.00 0.21 0.03 0.00 0.00 99.22
A Phy,(Sb, As), S, 4323 33.54 0.03 21.85 0.61 0.05 020 001 003 000 99.54
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Table 2 Comparison of the X-ray powder diffraction data of jamesonite with the standard mineral card

i 23DDG-1 ICDD 42-1391'%)

201° A IS E (h k) JE TR/ G R d/nm i, d/nm 1,

8.064 (-310) Fe-Fe 0.5044 1 0.5047 6
10.082 (-330) Ph1-Sh2 0.4036 1 0.4050 3
10.361 (400) $3-84-87 0.3928 2 0.3927 13
10.614 (-410) Fe-Fe 0.3835 4 0.3847 26
10.982 021) Fe-S5-S7 0.3706 1 0.3713 9
11.359 (121) Fe-Ph2 0.3584 2 0.3588 8
11.919 (-250) S4-S6 0.3416 1 0.3437 100
12.230 (221) Fe-S1 0.3329 1 0.3317 2
12.909 (-231) Fe-Fe-Sh1 0.3155 1 0.3157 8
13.190 (-350) Fe-Fe-S5 0.3088 2 0.3089 19
13.684 (321) Fe-Sb1-S1 0.2977 1 0.2986 4
14.475 (331) Fe-Pbl 0.2815 2 0.2823 17
14.923 (-421) Pb1-S3-Fe 0.2731 2 0.2738 13
17.280 (261) Fe-S2 0.2361 0 0.2365 4
17.844 (531) Fe-Fe-S1-S2 0.2287 1 0.2296 10
19.368 621) Fe-Ph2 0.2108 0 0.2104 1
20.257 (002) Fe-Ph2 0.2020 2 0.2023 7
20.911 (-810) $2-82 0.1954 1 0.1953 2
22.391 (-661) Fe-Fe 0.1827 1 0.1826 4
23.554 (-910) Fe-Fe 0.1738 0 0.1739 2
26.149 (—10 10) Fe-Fe 0.1568 1 0.1565 1
29.111 (-980) Ph2-Shl 0.1411 1 0.1409 2

e RIS MRS B SIS %G « = 1.5383 nm, b=1.8716 nm, ¢=0.3937 nm G157 &/ _Ffkik).
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JHEHMEM Fe, Zn, Cu, Co, NiZLE., BiE " TILEWKF.

B IRE DT 25 R P S AR B R 4.2 x%ﬁ&%%fﬁ%ﬁﬁﬁ

B2 50 F M Phyos (S, As) , 15S, 000 54561 2 X R AT SR AR S AT S RS (R 2
BRETHT AR MEAL 225 T Ph (Sh, As) SAHLL,  FIE4) AT LIE 1, RS AT SRS Y o e

9.00 23DDG- 1T D
8.00 - I 23DDG- 1T 5154

7.00
6.00
5.00
4.00
3.00
2.00

=

¥

::

- ] ’ |
1600 (0) : ! LI : <
—42 1391 FEm e A 5 i 2%

1400
1200
1000
800
600 -

400
200 ﬂ Mﬂ
0 Uy, ! I Aoah Do

0.0 10.0 20.0 30.0 40.0 50.0 60.0
20/°

Bl 4 RIEVAED R IR T 5 1CDD K K 42-1391 5 2 14T X
Fig. 4 The diffractogram on the jamesonite in the Dadiangou deposit compared with ICDD No. 42-1391 ¢/
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Table 3 Correlation coefficient matrix of whole-rock geochemical analysis data in ore (cited from reference [13])

K,0 Na,0 CaO  MgO ALO, Fe,0, FeO MnO Sio, Tio, P,0;  HEKi Aux10°
K,0 10269 0.129 0.564 0.813  0.552 0288  0.068 -0.695  0.842 0348 0350  0.001
Na,0 1 0460 0.665 0.570  0.262 0378  0.539 -0.648 0476 0452 0360 -0.118
Ca0 1 0.640  -0.058 0321  -0317 0946 -0.731  -0.150 -0.529  0.881 0.406
MgO 1 0582  0.474 0443 0719  -0.890  0.441 0.162  0.696  0.053
ALO, 1 0.524 0.620  -0.020 -0.606  0.950  0.741 0.074  -0.346
Fe,0, 1 0.140 0376 -0.673 0484 -0.005 0383 -0.326
FeO 1 -0.086  -0.193  0.571 0.750  -0.095  -0.478
MnO 1 -0.722  -0.134  -0.424 0840  0.210
Sio, 1 -0.530  -0.026 -0.810  -0.106
Ti0, 1 0733 0.047 -0.248
P,0, 1 -0.433  -0.438
Bek i 1 0.422
Au/107 1
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