556 & 5 11 It W K Vol. 56 No. 1

2023 4= (227 3D NORTHWESTERN GEOLOGY 2023(Sum227)

DOI: 10.12401/j.nwg.2022025

RE=ZWLWRIMEEHEY HMTHIES
MEBITRITH AR

BRI S, ARAHRT R R E RS

1. A SRGEUR S0 B okl ity T dE =0 0652015 2. B K2 (AL s HBR B 5% % B, At st 100083)

i ERARRAVTEREZWATFER, RAAS XA -BXBLFTEF >, 24
FREEEALEIN% AL, MERTEZALTFIARARANETEZHEAZ —, =L B LFERE
FRZEBGABRE, REAZ L BLFERLFT ZHFRFH LGB KA L7, ST F EH
WEBARITAREATEEZL, B3 FERESHESEZARRL, TN TEF ARG T LT
KRBT MU RHIE, FARETRARELZ R RFTTHRELZTRRLZ SN, ERNR
EFHBARATEFELETRBRBRETIRFTFOAZTEIBNE, ANKT T EEAEETRELEH
JE, HAREW, EMFZH-1200-1400miE B AR TR A, BT LB AN BEEAFHS
EENF AP ERFTEXEARAZTINAB R ENF TR AR EN, AR EBI T4 AR EWNE
AMrZIBRF, AAGEERETRXZ(EBEZ>DH As.SOD.TeFKELEX, FPE(LIBEZH
1~2)#Pb.Zn.Cu ¥ +iBaA%, V2(EH4 <) CoNi.Cr ¥ HBALE, RWAEFFZ—1200~-1400m
A, AR A PARIR LR A A A 2, TAM —1200~—1400 m & & 4R A% 4L T o £ 36, IR 3R AE A AR AT 6 K

kN,
KER ARRT, RETE; 25 KA
B 42 5. P618.51 X kAR EE: A X E S 1009-6248(2023)01-0245-09

Hydrothermal Alteration Characteristics and Migration Rules of Trace Elements in the
North Sanshandao Sea Gold Deposit, Shandong, China
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Abstract: Jiaodong area, the most important gold province in China, is an area with concentration occurrence
of large and super large gold deposits, the proved reserves in Jiaodong Peninsula account for more than 30% of
the country. The fracture zone altered type gold deposit is one of the important types in the area; The Sanshan-
dao North Sea gold deposit is a typical representative of this type. This gold deposit is a super-large gold deposit

newly discovered in recent years, it is important to study the eroded rock of this deposit. Based on the detailed
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rock core compilation and interior study, the main corrosion type and mineral combination characteristics were

identified. Samples of typical eroded rock were collected and underwent trace element geochemical analysis, the

element migration rules in the hydrothermal erosion are summarized by mass balance technique, and the charac-

teristics of trace elements in beresite are also discussed. The results show that, in the elevation range-1 200 to-1 400

m, corrosion types are kalification, sericitization and beresitization. Among them, the most closely related to

mineralization are sericitization and beresitization. From the original rock to the beresite, the fluid provides a

large number of low temperature elements (migration value > 2) such as As, Sb, Te, moderate medium temper-

ature elements (migration values are 1~2) such as Pb, Zn, Cu, and a small number of high temperature elements

(migration value <<1) such as Co, Ni, and Cr. It is shown that at-20 —1 200 to —1 400 m, it is predicted that the

ore body at —1 200 to —1 400 meters is still in the upper middle part, and there is still good prospecting potential

in the depth.

Keywords: hydrothermal alteration; mass balance; gold deposit; Jiaodong
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Fig. 1 Simplified geological map of the northwestern Jiaodong area
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Fig.2 The geological map of the super lager Sanshandao North Sea gold deposit, Shandong Peninsula
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Fig. 3 Geological section along the No. 30 exploratory line of the super large Sanshandao North Sea gold deposit
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Tab. 1 Compositions of trace elements of rocks in the super lager Sanshandao North Sea gold deposit (10 °°)
A TRERA A PR e
M5 Hileo HI172  HIH HI200 HI358  HI366  HI425 ¥ HII86  HI388 HI392 HI417 I
Ag 0071 0035  0.053 0.510  0.820 1.660  0.870 0.965 10300 20.900 8310 12.300 12.953
As 3400 0470  1.935 34.900  33.700 98.600  25.800 48250 2241.000 935.000 203.000 122.000 875.250
Pb 34000 35000 34.500 52400 113.000  174.000  58.600 99.500  226.000 107.000 268.000 596.000 299.250
Zn  82.800 36.000  59.400 16.400 380.000  112.000 31.500 134975 97200 39.400 23.600 8550 42.188
Cu 25300 3.000 14.150 20.900  42.400 38.600  60.600 40.625 107.000 483.000 23.100 61.700 168.700
A 1430  0.170  0.800 0.810  2.440 3.590  3.900 2.685 1390  1.890 5140  3.150  2.893
Mo 0420 0950  0.685 0.540  0.520 0290  1.030 0.595 0.590 0950 0460  0.760  0.690
Co 2940 0960  1.950 4850 2330 1.990  5.040 3.553 3370 3950 6100 5120  4.635
Ni  27.600  1.840 14.720 22900  23.300 18.400  42.100 26.675  29.500 35.000 12.600 30.900  27.000
Cr 200.000 120.000 160.000 197.000 245.000  185.000 469.000  274.000  310.000 308.000 89.100 220.000 231.775
Sb 0.051 0280  0.166 0.330  0.740 1120 0290 0.620 8.600 1760 0930 0260  2.888
Bi 0.020 0580  0.300 0.380  0.780 1270 2.010 1.110 3470 7370 18900 24.100  13.460
Hg 0007 0.008  0.0075 0.008  0.0140 0.008  0.005 0.009 0011 0014 0007 0004  0.009
Ti 738.000 624.000 681.000 751.000 590.000 1045.000 521.000  726.750  749.000 336.000 908.000 496.000 622.250
Sn 1.850  2.000  1.925 2300 2910 2430  5.180 3.205 2270 2010 1720 3.400 2350
Te 0.003  0.008  0.006 0.071  0.004 0.003  0.082 0.040 0011 0062 0051 0053  0.044
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Tab.2 Trace elements migration of alteration zone in the Shan-
shandao North Sea gold deposit

WA X BB E A X, B -3 B SR

Ag 16.91 14.66
As 23.51 20.17
Pb 1.84 2.51
Zn 1.23 —0.65
Cu 1.82 3.85
w 2.30 0.26
Mo —-0.15 0.35
Co 0.79 0.52
Ni 0.78 0.18
Cr 0.68 —0.01
Sb 2.67 4.44
Bi 2.64 13.15
Hg 0.18 0.17
Sn 0.64 —0.14
Te 5.55 0.28
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Fig. 6 Gain—loss diagram for trace elements in the different al-

teration zones in the Sanshandao North Sea gold deposit
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position of the Sanshandao North Sea gold deposit
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