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Abstract: The Sizhuang gold deposit located at the Zhaoyuan-.aizhou metallogenic belt in the northwestern border of the
Jiaodong Peninsula is a typical fracture-alteration type gold deposit. The gold mineralization is associated with typical dif—
fusive K—{feldspar alteration sericitization silicification and pyrite-sericite-quartz alteration at the hanging wall or the
footwall of the main fault and near the ore bodies. During the fluid—rock interaction processes the major and trace ele—
ments of altered rock were largely changed. LILE ( Rb) and LREE ( La and Ce) show variable degrees of mobility; TRTE
(Cr Co Ni and Cu) are strongly mobile; HREE and HFSE (Ta Ti Nb) can also be highly modified during the K-
feldspar alteration. The gold in the Sizhuang gold deposit was most likely transported as Au( HS) > complex. When the tem—
peratures of ore—bearing fluid drops or the chemical properties of fluids continuously changed due to water-rock reactions
the stability of Au( HS) * complex will be reduced triggering gold precipitation.
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Regional geological map of the Jiaodong Peninsula with locations of gold deposits
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Fig.2  Geological map of the Xincheng-Jiaojia mineralization belt
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Fig.3 Sketch map of the alteration zones of
the Sizhuang gold deposit revealed by borehole Z4959
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Fig.4 Photographs and photomicrographs of alteration assemblages associated with K-feldspar alteration
in the borehole Z4959 the Sizhuang gold deposit
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Fig.5 Photographs and photomicrographs of alteration assemblages associated with sericitization

in the borehole Z4959 the Sizhuang gold deposit
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Fig.6  Photographs and photomicrographs of alteration assemblages associated with silicification

in the borehole Z4959 the Sizhuang gold deposit
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Fig.7 Photographs and photomicrographs of alteration assemblages associated with pyrite-sericite-quartz

alteration in the borehole Z4959 the Sizhuang gold deposit



2018 37(2)
) (
( 7d) ( 7b),
4 N
4.1
( AY
( Schilling 1973) .
2000) . ( Jenner 1996)
1o Grant( 1986)
Isocon ( 8)o
Isocon o
4.2 N
1986) :
AC = ( Cf/‘nmnbile /C?mmubile) : CA _CF
AlO, ;
AC 100 ¢
AC 10°g
o 2,
2
Si0, K,O Na,O o
K,0.Ca0.Fe0.Si0,
( 8a); Na,O
TFeO.MgO K,0
CaO ( 8b);
Na,0. Ca0O.P,0q
(8o
4.3 N
K
Sr Ay Hf
Ta.Zr/Hf.Y /Ho

289

7c) ;
6
2 )
U

( Panahi et al

( Grant

(1

CA

CAl ALLO,
Na,O
8 Isocon
) Fig.8 Isocon-diagrams of the “protolith”
5i0, ( the Linglong granite) versus altered samples
1); Cu.Ni.Cr.Co.V
Si0, ( 8a);
Eu La Ce
K,0 ( 9.
Rb Sr.Ba (
8b) ; ; Nb/Ta.
Rb Zr/Hf.Y /Ho ( ;
Cu+Ni. Cr. Co
; Eu
Nb/  (La.Ce ) ( 9-
( Sr  Ba Pb Rb



290

1 N

Table 1 Major oxidesand trace elements for the Linglong granite and altered samples in the Sizhuang gold deposit

*

L L 74959417 ZK963-47Z 74959-6 7495913 7495912 7495943

Sio, 72.20 70.70 69. 60 73.20 73.00 74.10 76.20 70. 50
TiO, 0.13 0.18 0.20 0.15 0.11 0.15 0.07 0.03
Al, 04 15. 00 15.90 14.70 14. 40 14.90 13.20 13.10 14.90
TFeO 1.31 1.36 1. 69 1.33 3.26 1.33 0.93 0.47
MgO 0.14 0.22 0.28 0.17 0.34 0. 14 0.10 0.04
CaO 1.46 1.57 3.00 1.35 0.37 1.26 0.96 0.94
Na, O 4.76 5.03 3.04 4.31 0.19 3.49 3.73 3.19
K,0 3.93 3.10 4.23 4.11 5.94 3.47 3.74 7.49
P,0s 0.03 0.04 0.04 0.03 0.02 0.03 0.01 0.01
LOI 0.56 0. 66 4.08 1.20 2.58 1.70 1.42 0. 68
99.50 99. 60 101. 00 101. 00 101. 00 99. 10 100. 00 98. 40

Sc 1.61 1.29 1. 44 1.85 1.39 1.13 1. 06 0.44
\ 7.80 6. 60 13.70 5.87 6. 14 4.17 4.94 2.25
Cr 172. 00 265. 00 272.00 369. 00 280. 00 262.00 362. 00 257.00
Co 2.20 1. 80 2.62 3.45 2.28 2.68 2.59 2.46
Ni 4.80 4.50 6.95 8.91 6.30 6.28 8.43 6.02
Cu 1.90 2.10 2.06 3.02 127. 00 5.67 3.25 1.75
Zn 33.00 12. 00 12. 80 28. 80 14. 60 6.92 5.74 5.00
Ga 22.00 24.00 19. 60 22.60 19. 00 15. 30 17.10 24.50
Rb 115. 00 90. 00 124. 00 110. 00 183. 00 100. 00 100. 00 183. 00
Sr 599. 00 456. 00 229. 00 584.00 102. 00 253.00 201. 00 405. 00
7.70 4.60 12.90 7.44 1.97 4.55 3.50 1.57

Zr 83.00 127.00 39. 60 50.90 64. 50 84.40 48.10 65. 50
Nb 6.40 11. 60 9. 86 8.31 4.39 7.76 3.84 0.69
Cs 1.70 1.50 0.49 0.83 0.77 0.42 0.36 0.71
Ba 1 371.00 1765. 00 1 185.00 1 758. 00 1 276. 00 1 071. 00 910. 00 1 151.00
La 18.30 14.70 16. 10 18. 60 15.90 17. 10 6.92 0.77
Ce 30. 00 24.30 26. 30 29. 80 25.50 29.20 11. 30 1.30
Pr 3.72 3.12 2.91 3.40 2.53 3.07 1.32 0.18
Nd 13.20 11.30 9.82 11. 80 9.42 10. 30 4.15 0. 81
Sm 2.40 2.30 1.90 2.13 1.42 1.73 0.71 0.35
Eu 0.46 0.35 0.39 0.41 0.24 0.45 0.17 0.12
Gd 1.88 1.71 1. 66 1. 69 1.11 1.26 0. 60 0.30
Th 0.28 0.22 0.31 0.26 0.12 0.18 0.10 0.05
Dy 1.37 0.92 1.76 1.29 0.38 0.78 0.58 0.29
Ho 0.26 0.14 0.36 0.25 0. 06 0.14 0.12 0. 05
Er 0. 64 0.37 1.11 0.72 0.20 0.43 0.40 0.16
Tm 0.10 0. 06 0.18 0.10 0.03 0.07 0.07 0.03
Yb 0.61 0.37 1.21 0. 66 0.24 0.50 0.51 0.17
Lu 0.10 0. 06 0.18 0.10 0. 05 0.09 0.08 0.03
Hf 2.70 4.20 1.25 2.04 1.94 2.32 1. 84 4. 66
Ta 0.41 0.70 0. 65 0. 69 0.19 0.18 0.31 0.09
Pb 31.00 24.00 13. 60 29.50 9.98 6.39 19. 80 36.70
Th 5.80 3.70 3.75 4.71 3.08 3.94 2.45 1.14
U 1.93 1.10 0.61 1.08 0.54 0.73 0.83 0.70
Zr/Hf 30. 80 30. 10 31.70 25.00 33.30 36. 40 26. 10 14. 10
Y/Ho 29. 60 32.80 35.90 29. 40 32.80 32.30 29.90 31.40
Nb/Ta 15. 40 16. 60 15.20 12. 00 23.70 43.80 12. 60 7.97
d3Eu 0. 64 0.53 0. 68 0. 66 0.59 0.93 0. 80 1.18
> REE 73.20 59. 80 64.20 71.20 57.20 65. 30 27.00 4.59

s (2012); % %107,
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Table 2 Calculated gains and losses of the different alteration zones in the Sizhuang gold deposit

Si0, 4.45 9.38 9.41 Zn -0.37 -10.70 -16. 60 Y 4.67 -2.57 -3.35
TFeO 0.27 1.19 -0. 56 Rb 22.00 53.00 53. 60 La 1.96 1.63 -12.30
MgO 0. 06 0. 08 -0.10 Sr -95.10 -332.00 -193.00 Ce 2.69 2.91 -20.20
CaO 0. 80 -0.62 -0.47 Cs -0.90 -0.94 -1.01 Pr -0.06 -0.34 -2.59
Na, O -0.99 -2.87 -1.08 Ba -2.73 -278.00 -431.00 Nd -0.75 -1.41 -9.52
K,O0 0.92 1. 66 2. 68 Pb -4.58 —-18.50 3.67 Sm -0.21 -0.62 -1.77
P,05 0.00 -0.01 -0.02 U -0.62 -0.82 -0. 67 Eu 0.02 -0.03 -0.24
LOI 2.20 1.74 0.55 Th -0.25 -0.89 -2.77 Gd -0.01 -0.49 -1.30
Se 0.30 -0.07 -0.62 Hf -1.70 -1.11 0.14 Th 0.05 -0.09 -0.17
Vv 3.21 -1.54 -3.23 Ta 0.16 -0.36 -0.34 Dy 0.48 -0.51 -0.67
Cr 122. 00 79.30 123.00 TiO, 0.03 -0.01 -0.10 Ho 0.13 -0.09 -0.11
Co 1.23 0.73 0.79 Ga -0.56 -4.15 -0.05 Er 0. 47 -0.16 -0.20
Ni 3.79 2.26 3.32 Zr -56.90 -23.20 -42.30 Tm 0.07 -0.03 -0.03
Cu 0.70 70.90 0.76 Nb 0. 66 -2.32 -6.50 Yb 0.50 -0.09 -0.12
Lu 0.07 -0.01 -0.02
% x107%.
Au( HS) ; ( 2012) .
(133~310 C) .
(0% ~12%) H,0-C0O,NaCl ( 2015)
H,0-CO,
Au Au( HS) ;
(t~spsfo,~pH S
Au Au
9 N N
. 185~345 C
Fig.9 Chondrite-normalized REE patterns for sample
undergone K{feldspar alteration sericitization silicifica— 133~310 °C( 2015) ;
tion in the Sizhuang gold deposit and REE pattern for -
the Linglong granite is also shown for comparison
: Zr-Nb.Th Ta
HE  Ga ( 8¢):Nb/TaZr/HLY/ O
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Eu
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