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Abstract: The Dulong Sn—Zn polymetallic deposit is closely related to the Late Yanshannian granite body concealed in
depth of the deposit. The intrusion of the hidden granite magma in deposit area had resulted in the temperature
disturbance of the normal surrounding rocks the abnormal temperature field in the deposit area and the activity of
fluids and the migration precipitation and enrichment of metallogenic elements. Therefore the restoration of the
temperature field caused by the intrusion of Late Yanshannian granite magma could let us deeply understand the
metallogenesis of the deposit and guide the exploration in depth and its periphery of the deposit. In this paper the
restoration of the temperature field has been carried out by using a finite element simulation software platform named
Comsol Multiphysics and the chlorite geothermometer. The studies of the numerical simulation show that the isotherm
is zonally distributed around the hidden granite body. The durations of thermal disturbance of the early stage granite

the middle stage granite and the late stage granite are about 10 Ma 5 Ma and 50 ka respectively with the thermal
disturbance distances of 2.5 km 1.5 km and 500 m respectively from the granite body. Chlorites in the Dulong
Sn —Zn polymetallic deposit are mainly Fe-rich chlorites including prochlorite ~brunsvigite and a small amount of
pycnochlorite  with forming temperature of 209-277 °C  corresponding to the range of low-to-moderate temperature
hydrothermal alteration. The temperatures of sampling locations obtained through the chalorite geothermometry are
consistent with temperature ranges of the simulated temperature field.The above research indicates that the sites about

600 m away from the middle stage granite body and/or about 300 m away from the late stage granite body could be the
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most advantageous positions for mineral exploration in the area.

Keywords: the Late Yanshannian granite; temperature field; Comsol Multiphysics; numerical simulation; chlorite

geothermometer; The Dulong Sn—Zn polymetallic deposit
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Fig.1. The sketch geological map for the Dulong ( ' 2016)
Sn-Zn polymetallic deposit. Fig.2. The profile of the No.91 exploration line from the
Dulong Sn—n polymetallic deposit.
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Table 1. Thermal physical properties of rocks used in this study 5 Ma 1.5 km: 3
/ / / 2
(kg/m?) (W/m*K) (wW/m?)
2700 2.9 790
2500 2.0 800 500 m
2700 2.6 766 50 ka
2300 2.0 1400
2300 2.5 1000 ’
4 )0 )

Fig.4. Variation of T( temperature) -i( time) after Three-stage granite intrusions.
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Fig.5. Microphotographs of chlorites from the Dulong Sn—Z7n polymetallic deposit.
2
Table 2. Mineralographic characteristics of chlorites from the Dulong Sn—Zn polymetallic deposit
22-1 22-2 22-16 24-1 (
I 22-7 24-11 24-8 24-5
22-15 22-14 22-9 24-4
1 25-6 25-5 23-3 25-2 23 )
-2 23-6 22-3
3 (wy /%)
Table 3. Electron microprobe analyses of chlorites from the Dulong Sn—Zn polymetallic deposit ( %)
( m) Nﬂzo MgO Alz 03 SIOZ FeO MnO T102 CaO K20 Cl'g 03 NiO Pz 05 Total

22-1 1281 8 0.01 9.08 20.4 25.8 30.7 0.46 0.03 0.05 0.01 0.03 0.02 0.01 86. 6
22-2 1265 8 0.02 4.33 20.2 23.4 37.8 0.43 0.09 0.07 0.01 0.03 0.01 0.01 86.4
22-3 1266 8 0. 01 11.3 19.1 25.6  30.9 0.39 0.02 0.04 0.01 0.01 0.01 0.01 87.3
22-7 1105 8 0.03 7.54 19.1 25.2 332 1.05 0.02 0.05 0.02 0.02 0.02 0.00 86.2
22-9 1099 8 0.01  6.68 18.0 25,2 34.8 0.83 0.02 0.11 0.01 0.03 0.01 0.01 85.7
22-14 1096 7 0.01 15.9 17.3 28.1 23.5 1.09 0.00 0.15 0.02 0.01 0.04 0.01 86. 1
22-15 1048 5 0.01 5.87 18.2 243 37.1 0.80 0.01 0.07 0.09 0.02 0.01 0.01 86.4
22-16 1048 8 0.02 5.28 18.4 23.6 356 1.26 0.01 0.08 0.02 0.02 0.01 0.01 84.2
23-2 1044 8 0.01 8.13 18.6 254 33.1 1.28 0.01 0.04 0.00 0.02 0.01 0.01 86.5
23-3 1280 8 0.01 13.9 16.8 28.7 27.1 0.57 0.03 0.14 0.07 0.02 0.01 0.01 87.3
23-6 1291 7 0.02  12.1 16.5 26.8 28.5 1.39 0.01 0.06 0.02 0.02 0.03 0.02 85.6
24-1 1280 8 0.01 9.8 20.1 249 29.9 0.8 0.07 0.05 0.06 0.01 0.01 0.00 85.8
24-4 919 6 0.02 9.87 17.8 26.7 32.3 0.68 0.01 0.18 0.02 0.02 0.01 0.00 87.6
24-5 936 2 0.00 510 19.5 239 31.3 58 0.00 0.06 0.04 0.01 0.01 0.00 85.8
24-8 914 8 0.01 8.85 18.2 25,1 327 0.29 0.01 0.04 0.01 0.02 0.01 0.02 85.1
24-11 970 6 0.04 6.42 17.6 24.2 358 0.57 0.03 0.06 0.07 0.02 0.03 0.01 84.9
25-2 1283 7 0.00 9.82 19.8 25.3 30.0 0.69 0.29 0.04 0.06 0.02 0.02 0.01 86. 1
25-5 1316 10 0.01 15.4  19.4 26.8 23.2 1.11 0.01 0.05 0.03 0.03 0.02 0.01 86.0
25-6 1318 5 0.03 11.2 14.9 27.9 29.2 1.60 0.01 0.34 0.10 0.01 0.01 0.01 85.4
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4 ( 14 O )
Table 4. Estimated structural formulae and calculated characteristic values of chlorites from the Dulong

Sn-Zn polymetallic deposit ( based on 14 oxygen atoms)

/m Na Mg Al Si Fe Mn Ti Ca K Cr Ni P VAL VIAL dooy t/C
22-1 1281 8 0.00 1.53 2.71 2.72 2.8 0.04 0.00 0.0 0.00 0.00 0.00 0.00 1.28 1.44 14.1 245.4
22-2 1265 8 0.00 0.76 2.81 2.60 3.75 0.04 0.01 0.0l 0.00 0.00 0.00 0.00 1.40 1.41 14.1 277.2
22-3 1266 8 0.00 1.86 2.43 2.75 2.94 0.04 0.00 0.0l 0.00 0.00 0.00 0.00 1.25 1.18 14.1 243.1
22-7 1105 8 0.01 1.29 2.60 2.73 322 0.10 0.00 0.0l 0.00 0.00 0.00 0.00 1.27 1.33 14.1 251.4
22-9 1099 8 0.00 1.17 2.49 2.78 3.42 0.08 0.00 0.01 0.00 0.00 0.00 0.00 1.22 1.27 14. 1 249. 4
22-14 1096 7 0.00 2.59 2.23 2.89 216 0.10 0.00 0.02 0.00 0.00 0.00 0.00 1.11 1.12 14.1 211.2
22-15 1048 5 0.00 1.03 2.53 2.70 3.67 0.08 0.00 0.01 0.01 0.00 0.00 0.00 1.30 1.23 14. 1 264. 4
22-16 1044 8 0.01 0.95 2.62 2.68 3.61 0.13 0.00 0.0l 0.00 0.00 0.00 0.00 1.32 1.30 14.1 265.0
23-2 1280 8 0.00 1.40 2.53 2.74 3.19 0.12 0.00 0.00 0.00 0.00 0.00 0.00 1.26 1.27 14.1 249.2
23-3 1291 8 0.00 2.27 2.17 295 2.49 0.05 0.00 0.02 0.01 0.00 0.00 0.00 1.05 1.12 14. 1 211.0
23-6 1280 7 0.00 2.06 2.22 2.87 272 0.13 0.00 0.0l 0.00 0.00 0.00 0.00 1.13 1.09 14.1 225.6
24-1 919 8 0.00 1.67 2.69 266 2.8 0.08 0.0l 0.01 001 0.00 000 000 1.34 1.36 14. 1 252.0
24-4 936 6 0.00 1.66 2.36 2.8 3.05 0.07 0.00 0.02 0.00 0.00 0.00 0.00 1.18 1.18 4.1 237.1
24-5 934 2 0.00 0.90 2.72 2.66 3.10 0.59 0.00 0.0l 0.01 0.00 0.00 0.00 1.34 1.38 14.1 257.2
24-8 914 8 0.00 1.54 2.50 274 3.19 0.03 0.00 0.00 0.00 0.00 0.00 0.00 1.26 1.24 14.1 249.7
24-11 970 6 0.01 1.15 2.49 2.72 3.59 0.06 0.00 0.0 0.01 0.00 0.00 0.00 1.28 1.21 14.1 259.8
25-2 1283 7 0.00 1.66 2.65 269 2.8 0.07 0.02 0.00 0.01 0.00 0.00 0.00 1.31 1.34  14.1 248.7
25-5 1316 10 0.00 2.51 2.50 2.75 2.12 0.10 0.00 0.0l 0.00 0.00 0.00 0.00 1.25 1.25 14.15 226.7
25-6 1318 5 0.01 1.92 2.03 3.02 279 0.16 0.00 0.04 0.02 0.00 0.00 0.00 0.98 1.05 14.17 209.5
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