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Fig. 1 Regional outline map of gold mineral resources in the western Shandong uplift terrain
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Table 1 The distribution of Au excess population and Au
ore-foming activity of Archean greenstone belts in

the western Shandong uplift terrain
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Table 2 Element average contents and concentration patterns of Archean greenstone belts in the western Shandong uplift terrain

2 i/z Au Ag Cu Pb Zn W Mo As Sb F B Cr Co Ni V. Na K Siox
4 w126 80 48 124 89 L2 0.5 27.4 0.4 487 57 761 34 194 142 1.81 0.82 26.3
Fow 29 0.6 0.9 0.6 0.4 25 2.8 57 1.7 1.1 7.3 1.7 0.7 15 0.7 0.6 1.1 0.2 ®
For s L1 1.920.84 1.371.2 0.45 16 1.3 0.93 5.2 6 1.4 3.5 1.450.77 0.38 0.91
#il) ws 107 8 58 1.1 91 1.3 0.36 41 0.5 370 8 899 39 230 153 1.75 0.71 25.6
HEE ko4 1.1 2.320.75 1.4 1.3 0.33 24 1.7 0.70 7.5 7 1.6 4.1 1.560.74 0.33 0. 89®
ko™ 171 60 54 9.4 90 1.6 0.16144 1.4 253 267 851 35 193 160  1.98 0.61 26. 46@
k7 0.86 2.16 0.64 1.381.6 0.15 85 4.7 0.4824.3 6.8 1.5 3.4 1.630.84 0.29 0.92
Wt wp 6.3 110 31 13.8 81 1.6 0.35 11 0.37 579 23 230 18 73 83 2.37 1.93 29.2
WBH o 2.5 1.57 1.24 0.93 1.251.6 0.32 6.5 1.23 1.1 2.1 1.83 0.75 1.3 0.851 0.90 1. 01®
JEAY ws 9.7 70 64 10.7 95 1.3 0.36 7 0.23 336 23 1202 47 313 179  1.37 0.23 23.71@
KM r 4 1 2.56 0.72 1.461.3 0.33 4 0.77  0.64 2.1 9.5 1.96 56 1.830.58 0.11  0.82
ik ws 16 90 36 14.8 8 0.9 0.61 1.4 0.25 710 7498 27 125 122 1.92 1.42 27. 97@
HHE R 6.4 1.29 1.44 1 1.310.9 0.55 0.82 0.83 1.35 0.64 4 1.1 2.2 1.240.81 0.66 0.97
ME ws 2229 90 45 131 94 1.1 0.19 1.5 0.25 624 12 530 30 123 154 1.82 1.15 26.25
BHEHA L 9 .29 1.8 0.89 1.451.1 0.17 0.88 0.83  1.19 1.1 4.2 1.25 2.2 1.570.77 0.54 o.91®
A ws 9.7 90 27 16.3 76 0.62 1.0 1.4 0.26 788 2.7 468 25 128 93 2.16 1.68 30.46
HHEA E 4 1.29 1.08 1.1 1.170.62 0.91 0.82 0.87 1.5 0.25 3.7 1 2.3 0.950.92 0.79 1.1 ®
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Table 3 Element average contents and concentration patterns of Mesozoic ore-forming intrusive rocks, the western Shan-

dong uplift terrain

R 3 Au  Ag Cu Pb Zn w Mo  As Sb F B Cr Ni Co V. Na;O K;O SiO; =

_ws 8.36 480 63 48 68 5.1 4.7 3.1 0.48 678 16.7 7 7 6 73 4.29 6.42 62.64
@EX s 8.43 480 101 37 31 4.3 10.8 1.7 0.27 237 21.7 4 4 3 30 1.04 2.12 2.930

k 10 9 2 3 0.7811.1 7.8 2.8 3.4 0.94 3.2 0.09 0.23 0.29 0.581.1 2.78 1.07

N wp 5. 4 260 36 36 54 2.47 2.4 2.4 0.55 633 5.2 11 11 8 42 4.66 5.36 62.80
)ij;jl s 3.29 290 33 18 47 1.87 1.6 4.2 0.50 324 6.8 12 9 3 24 1.70 1.65 7.24®

k7 5 1.3 2.3 0.60 5.4 4 2.2 4 0.88 0.98 0.14 0.35 0.38 0.341.2 2.30 1.08

%’i%ﬁ?@%@]ﬂ 4.21 100 8 25 68 3.89 0.31 1.96 0.68 393 9.3 157 44 12 50 3.66 3.99 68.13
wgk S 2.44 50 11 9 25 8.20 0.28 1.4 0.61 118 6.8 315 72 13 55 1.34 3.03 7.420

k5 2 0.3 1.6 0.78 8.5 0.52 1.8 4.9 0.55 1.79 2.1 1.42 0.57 0.4 0.95 1.71 1.17

it wp 2. 55 83 18.6 24.7 79 0.87 0.33 1.15 0.27 741  29.8 78 30 11.2  6.28 3.69 3.30 67.14
sk S 1. 19 55 12.2 13.9 15 0.52 0.29 0.52 0.14 504 19.8 58 21.6 7.8 45 1.20 1.63 6.83@

k3 1.5 0.69 1.5 0.9 1.8 0.6 1 1.93 1.03 5.6 1.03 1.0 0.53 0.500.3 1.5 1.2

Ty« %« 0.81 54 27 16 88 0.46 0.6 1.1 0.14 720 5.3 76 31 21 125 3.87 2.23 58.14
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Fig. 3 Partitioned log probability plot of 113 Au values of Mesozoic intrusive rocks in the western Shandong uplift ter-

rain
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Table 4 Orthogonal rotation factor loadings of element val-
ues of Mesozoic intrusive rocks, the western Shan-

dong uplifted terrain

AR Fy F, F; F, F;
Au 0.0663 0.1191 0.7218 0.4448 —0.1108
Ag 0.1506 0.6779 0.5381 0.2968 —0.0850
Cu 0.0714 0.1599 0.7141 0.2968 —0.2602
Pb 0.0317 0.6988 —0.0709 0.3075 —0.1444
Zn 0.5496 0.4279 0.0639 0.2810 —0.1017
W —0.0665 0.1036 0.3635 0.0171 —0.7920
Mo 0.1712 0.0419 0.1964 0.9288 —0.0205
As 0.0592 —0.0976 0.1330 0.4445 —0.5474
Sh 0.2130 0.7722 0.0326 —0.1371 —0.3398
F 0.0786 0.5345 0.4804 0.3452  0.1487
0.1011 0.0036 0.8855—0.0476 —0.1343
Cr 0.9297 —0.1184 0.0183 0.1721  0.037 2
Co 0.9682 0.1620 0.0497 0.0075  0.0319
Ni 0.9652 —0.0499 —0.0108 0.1255  0.0262
\Y% 0.7690 0.2554 0.3553—0.0213 —0.1174
Na; O —0.3792 0.7543 0.1215 0.1254  0.4917
K,O —0.2701 0.1154 0.2045 0.9101 —0.088 1
Si0O; —0.6064 0.8437 0.1728 —0.2802  0.1751
i ZE DT 4,38 3. 46 2.74 2.72 1.50
;i;i;if 24,43 43.72  59.00  74.16 82.52
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Table 5 Element average contents and concentration pattern of Archean greenstone belts, Mesozoic intrusive rocks and gold
deposits in the western Shandong uplift terrain
R % . . . . .
WK 5& Au Ag Cu Pb Zn w Mo As Sh F B Cr Co Ni V  Na,O K;O SiO; =
a6 wi 26.24 1,19 134 13 59 10 2.57 969 14.84 740 479 115 36 57 98 1.69 3.16 63.89
SV K E 2018 15 2.79 1.05 0.66 6.71 5.71 36 34 1.52 8.40 0.15 1.06 0.29 0.69 0.69 2.75 1.13 @
e 1ljwe 20.09 35.73 668 3567 2636 8 36.65 33 48 1448 5.47 15 12 18 182 0.049 1.66 43.15
SH Rk, 2511 132 19 99 39 2.2 16 14.16 92 243 0.39 0.25 1.4 0.83 3.09 0.12 0.33 0.67 @
it ws 7.36 13.43 22148 44 509  4.09 10.56 6.53 4.70 1083 28 28 105 71 57 0.43 0.64 29.77
W ks 920 50 615 L2 7.6 1.13 449 2.8 9 1.8l 2 0.47 12 3.27 0.97 0.10 0.13 0.46 ©
3k Fws 16,69 15.46 30 49 61 42 2.96 18.78 13.45 3570 45 o4 5 13 656 0.37 11.53 57.12
S IRk, 20.86 57 0.83 1.36 0.91 11.6 1.26 8.1 26 5.98 3.2 0.9 0.58 0.6 11 0.09 2.28 0.88 @
BEYjvews 10,79 52.95 45 454 279 6.26 3.06 42.77 12.42 39687 48 8.79 6.27 9.58 236 0.16 3.41 59.43
SV WK Es 1349 196 1.25 12.6 4.2 1.73 1.30 18 24 66 35 0.15 0.73 0.44 4 0.04 0.67 0.92
Mz w, 0.008 0.27 36 36 67 3.61 2.35 2.33 0.52 597 14 60 8.56 21.70 58.76 4.11 5.06 64.86©®
AR w,0.013 0.08 48 12.35 89 1.49 0.45 27 0.44 487 57 761 34 194 142 2.44 1.15 56.37@

AT, Au, Ag: 1079 K, Na, Si: % ; HAth R e % . 1076,

AR5 T IRFERL 105 85 LB RAE A 25, H T IR R B 105 HR FE 7K

FERI 215 BE VIV G0 IRFEE 145 Mz, BP9 AR RN JCEREEL 1135 AR, BV K i S5 W FE AL 212, <o Gy oo, 50 e m) 23 53l R 7R AN [R] LT 4
i IC B PR H, by =01 /wom s k2 = w2 [wr s k3 = w3 /wr s ks =wy [wr s ks =ws /wr. T (F>=1. 2) : D Au—>As—Sb—Ag—B—W—Mo
—Cu—>K;0—~>F; ®Au—>Ag—>Pb—>Sb—>Zn—>Cu—>Mo—>V—->F->W—>Co; @ Au—~>Cu—>Mo—>Ag—>Co—>Sb—>Zn—>Ni—>As—>B—>F—>Pb; D Au—
Ag—>Sb—>W—>V—>As—>F—>B—>K,0—~>Pb—>Mo; ®Au—>Ag—>F—>B—>Sb—>As—>Pb—>V—>Zn—>W—>Mo—Cu; ©® Au—>W—>Ag—>Mo—>Sh—>B—>
K;O—>Pb—>As—>Cu; D As—>B—>Cr—>Au—>Ni—>Mo—>Sb—>F—->K, O—>W—>Cu.

(50 U2 Akl 45y ]

[0 R KR R

YNIERITES Sk A CIIPe

AT (AR)

F, YT As —~
B— Cr— Au—*Ni—+Mo—+Sb—F—+K.,O—+Cu

| PR E DA R (R LA E &R Aus
"l As—>Sb—>Ag *B>W »Mo>Cu *+K:0+F

W R A () R (B JF) - Au—>Cu—>Mo—»
Ag—+Co—+Sb—Zn—+Ni—+As—>B—F—Pb

A PE R AL G R O 58 1) - Au—~Ag—+Pb—>Sb—~

v
A% (Mz)

B—K.O0—*Pb—+As—>Cu

R RBEIR A N 2 2 (R A ¥y S A, 0 A 2 AR, T
Fol A, A ) Au—>W—Ag—+Mo—Sb—

Zn—*Cu—*Mo—*V*F*W—Co

Ve A B R BB T R K ) © Au—rAg—

Sb—>W—V—+As+F—+B—>K:.0—>Pb—+Mo

RARELG IR (YT ) : Au—~Ag—~F—>B—Sb—
As—Pb—V—Zn—+W—>Mo—+Cu

B4 SBouen s 4o i ik

Fig. 4 Ore-forming traces of Au ore-forming elements in the western Shandong uplift terrain

Bk T BAR BN B (2, po pHLER £ (O (AN TH.

(5) & GRS S M ICE Au bb, FIRIRE & 8 [1] Keays R R, Scott R B. Precious metals in ocean-ridge

KA (B, F) FBI AL 53 (K, O, Na, O) 5 Ji5 #5 75U
TG 2 i A ok R i A

I LA B0 T 1l R M bl R B2 9 e 4 U AR i
&7 A R R T)SCRE B g g TRR I
HEREINE L TR AR RA= 2 N T 38 4 B AR
AR R R B !

basalts: implications for basalts as source rocks for gold
mineralization [ ] ]. Econ Geol, 1976, 71(4): 705~720.

[2] Saager R, Meyer M, Muff R. Gold distribution in su-
pracrustal rocks from Archean greenstone belts of south-
ern Africa and from Paleozoic ultramafic complexes of
the European Alps: metallogenic and geochemical impli-
cations [ J]. Econ Geol, 1982, 77(1); 1~24.

(3] X5, 2R TH, 4R & 4 i i 1 SR AL 22 R AE[ T . 3



48 MR} 2 —— v [ K 22 244 926 4

SR BN ,1987, 2(4): 1~14. FE, 5. B IR IR A T C. bt BT Rk, 1996.
(4] FHFR, BRAE. S0 25615 B R 5 5 0 #1ie 4k R 14~27.

0], B4, 1995, 1(1) . 1~7. [8] BEHIA AR TE A, h E AR H ¢ 5 5 A B 2= 4 e[ M.
(5] W ERC, EBUA, jk s, 45, &P ar s llathm [ M. b b5t BR2E R AR, 1997, 20~21.

50 M R, 1996, 1~7. (O] BAMEA, MRk » X 75 1, 45, b 58 5= 3 oy T 3 18 55
(6] PR, UT/KERELAL W, & EAR EBUA, 3K aE 45 LM, B b ST R AL, 1999, 91,

GUURTIER AT C. dbat. R AL, 1996, 11~ [10] EB B A, IR V5 . b [ 4 0 3 75 5 5 41 A4k % 1

14. [M]. b5t B2 HARkE, 1997, 84~85.

ACCUMULATION AND EVOLUTION OF ORE-FORMING
COMPOSITION OF GOLD DEPOSITS IN THE
WESTERN SHANDONG UPLIFT TERRAIN

Chen Yongqing"? Zhao Pengda' Liu Hongguang'
(1. The Open Laboratory of Quantitative Exploration and Assessment of Mineral Resources, the Minis-
try of Land and Resources, China University of Geosciences, Wuhan 430074, China; 2. The Develop-
ment & Research Center , China Geological Survey, Beijing 100083, China)

Abstract; This paper addresses the possible source, evolution and accumulation patterns of the ore-
forming compositions, on the basis of the geological research, the statistical analysis, and the research
into the Archean strata, the Mesozoic intrusive complexes and the chemical composition of gold deposits
in different ages in the western Shandong uplift terrain. Then this paper suggests the concept of and the
quantitative calculation method for the ore-forming activity of the elements in the mineralized source
beds (rocks). The research shows the following three points: (1) In the western Shandong uplift ter-
rain, the initial source of the gold is the Archean greenstone belts characterized by the bimodal gold dis-
tribution. (2) A conspicuous inheritance can be observed on the ore-bearing formation in terms of the
mineralized compositions of different kinds of gold deposits despite of the different ages and different
mineralizations from the Archean to the Mesozoic. (3) The characteristics of epigenetic hydrothermal
deposits are determined to a great extent by the ratio between the excessive population of mineralized el-
ements and its corresponding background population in the ore-bearing formation, and also by the aver-
age content of mineralized elements in the excessive population.

Key words: ore-bearing formation; bimodal gold distribution; ore-forming activity of element; Au

ore-forming trace; gold deposits; western Shandong uplift terrain,



