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Geological and geochemical characteristics and origin of ore-forming fluids
in Dazhuangzi tectonic breccia type gold deposit, eastern
Shandong Peninsula
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Abstract

The Dazhuangzi gold deposit is controlled by a low-angle fault zone along the marble strata of the Jingshan

Group in the margin of the Jiaolai Basin. Gold mineralization occurs in the cements of the siliceous marble tec-

tonic breccias and cataclastic rocks within the ore-controlling fault structure. Geochemical characteristics fully

imply strong exchange of materials between the host rocks and the ore-forming fluid. Gold mineralization is
closely related to SiO,, Fe;Oz, Na,O and such elements as As, Cd, Hg, Cu and Pb. Ores assume LREE enrich-

ment and Eu positive anomaly. REE values have some similarities between the mafic dikes and show ore inherit-

ing characteristics of the protolith. These features suggest that the host rocks were affected by deep fluid. S,

Pb, C-O and H-O isotopes and fluid inclusions indicate that ore-forming materials were derived from the upper

mantle and the lower crust, which exhibit features of multiple sources. Ore-forming solutions originated mainly

from magmatic water and were accompanied by the participation of meteoric water. The ore-forming solutions

there experienced strong deep fluid-wall rock interaction during the mineralization. The deep fluid extracted par-
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tial materials from the wall rocks to participate in mineral fluid circulation.

Key words: geochemistry, ore-forming fluid, tectonic breccia, Dazhuangzi gold deposit
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Fig. 1 Geological sketch map of the Dazhuangzi gold deposit modified after Zhang et al. 1998

1—Quaternary 2—Marble of Jingshan Group 3—Tremolite schist of Jingshan Group 4—Biotite plagioclase gneiss of Jingshan Group 5—Plagio-

clase-amphibolite from Jingshan Group 6—No. I-1 tectonic breccias type ore body 7—Pyrite-quartz vein type ore body 8—Granite 9—Silicified

rock  10—Strike-slip fault

11—Normal fault 12—Measured inferred fault
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13—Exploration Line and its serial number 14—Dazhangzi gold deposit
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Fig. 2 Geological section along No. 1 exploration line of the Dazhuangzi gold deposit
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Table 1 Major element analyses of rocks and ores from the Dazhuangzi gold deposit w B %
SiO, TiO, ALO; FeO Fe,O5 MnO CaO
DZ-208 46.87 0.91 14.59 4.51 3.94 0.12 9.31
DZ-209 48.74 0.80 14.69 4.43 4.49 0.12 9.48
DZ-210 57.25 0.71 17.98 3.47 3.49 0.11 6.29
37-4 10.80 0.15 4.07 4.88 1.45 0.13 27.22
3Z-5 31.38 0.19 4.02 3.82 0.74 0.10 19.35
37Z-6 53.89 0.26 4.38 1.98 1.25 0.10 17.51
37-7 53.95 0.12 1.15 2.07 6.30 0.06 0.57
3Z-8 22.38 0.02 0.49 1.62 0.56 0.06 25.65
37-10 82.37 0.27 6.55 2.92 0.92 0.04 0.37
37-12 65.92 0.78 12.83 3.81 3.44 0.08 2.39
37-13 41.40 2.40 12.14 8.34 3.12 0.13 9.82
272 63.94 1.02 13.04 2.41 5.55 0.07 2.32
DZ-203 68.75 0.72 12.51 1.53 5.52 0.07 0.62
DZZW1 93.40 0.08 2.42 0.36 1.17 0.04 0.19
DZZW2 95.54 0.04 1.04 0.69 0.72 0.04 0.39
DZ-016 16.35 0.02 0.23 1.03 1.01 0.05 27.03
DZ-222 18.84 0.02 0.46 1.27 0.77 0.10 25.92
15.76 1.85 Tfe 0.95 32.51
R,-001 * 4.68 0.01 0.62 0.19 0.075 0.008 27.17
Y002 3.89 0.02 2.20 0.26 0.69 0.042 29.83
-08 7.62 0.04 0.30 0.12 0.10 0.01 31.8
-01 0.03 1.08 0.23 0.19 0.010 29.72
MgO K,O Na,O P,0s
DZ-208 2.74 1.97 2.35 0.39 12.39 100.09
DZ-209 2.99 1.90 2.04 0.19 9.48 99.35
DZ-210 2.65 1.39 4.55 0.46 1.73 100.08
37-4 12.94 1.16 - 0.08 37.16 100. 04
3Z-5 10.34 1.29 - 0.04 28.40 99.67
3Z-6 1.51 1.22 0.15 0.06 15.40 97.71
377 0.59 0.31 4.50 0.02 7.64 77.28
37-8 14.02 0.12 - 0.04 34.82 99.78
3Z-10 0.56 2.25 - 0.04 3.60 99.89
37-12 0.68 3.80 2.23 0.21 3.56 99.73
37-13 7.18 1.77 2.35 0.72 10.16 99.79
27-2 1.57 3.95 0.40 0.28 5.10 99.65
DZ-203 0.90 3.27 1.69 0.18 3.55 99.31
DZZW1 - 1.37 - 0.01 0.67 99.71
DZZW?2 - 0.37 0.16 - 0.54 99.53
DZ-016 16.08 0.14 - - 38.43 100.37
DZ-222 15.38 0.19 - 0.01 36.99 99.95
* 13.15 0.26 0.12
R,-001 23.05 0.09 0.16
Y002 19.43 0.20 0.14
-08 19.30 0.10 0.19
-01 21.11 0.18 0.21
o= * 1998 = = 1996

R,-001

Y002

-01
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Fig. 3 R-mode cluster diagram of major elements in rocks

and ores from the Dazhuangzi gold deposit
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Table 2 Trace element and REE analyses of rocks and ores from the Dazhuangzi gold deposit w B pg g

La Ce Pr Nd Sm Eu Gd Th Dy Ho

DZ-208 32.41  74.40 9.22 42.21 7.06 2.45 6.16 0.98 5.11 1.34
DZ-209 16.29 35.93 4.24 19.38 3.50 1.61 3.70 0.67 3.97 1.11
DZ-210 43.55 78.63 9.93  43.56 6.98 2.85 6.26 0.92 4.56 1.13
3Z-4 8.93 18.78 2.43 9.60 2.55 1.31 3.48 0.73 4.36 1.17
3Z-5 6.15 11.79 1.35 6.11 1.44 0.76 1.71 0.37 2.34 0.64
37Z-6 11.22 23.66 2.86 10.91 2.09 0.76 2.26 0.43 2.56 0.69
3Z-7 4.63 9.26 0.96 3.90 0.63 0.17 0.56 0.07 0.32 0.08
37-8 2.56 5.05 0.59 2.65 0.66 0.36 0.72 0.14 0.76 0.20
37-10 18.22  44.96 3.30 13.48 2.73 0.71 3.45 0.73 4.71 1.32
37Z-12 61.98 109.0 13.86 62.69 12.53 5.09 12.80 2.37 13.59 3.64
37-13 47.96 85.4 9.95 43.33 8.21 3.93 8.20 1.39 7.42 1.79
272 95.25 207.2 23.14 103.4 17.11 5.89 14.79 2.27 11.33 2.80
DZ-203 38.78 109.0 8.80  38.24  7.88 3.16 8.52 1.61 9.92 2.78
DZZW1 8.00 15.41 1.66 7.04 1.39 0.44 1.56 0.32 2.14 0.62
DZZW?2 2.57 5.13 0.55 2.33 0.48 0.17 0.50 0.11 0.62 0.17
DZ-016 2.64 5.90 0.58 2.48 0.49 0.40 0.63 0.10 0.54 0.14
DZ-222 2.52 5.08 0.55 2.45 0.48 0.39 0.57 0.10 0.59 0.15
R2-001" 8.8 16 3.5 6.5 1.2 0.26 0.69 0.49 2.3 0.24
Y002~ 3.0 7.0 1.0 4.0 0.7 0.15 0.72 0.40 0.57 0.33
Er Im Yb Lu Y > REE Ce XY™ SEu™"  dCe™”

DZ-208 3.17 0.51 3.06 0.42 32.2 188.25 8.08 1.52 0.91
DZ-209 2.69 0.44 2.74 0.38 27.1 96.65 5.16 1.39 0.89
DZ-210 2.73 0.39 2.42 0.33  28.57 204.24 9.90 1.34 0.75
37-4 2.83 0.48 2.88 0.43 33.66 59.96 2.67 1.35 0.85
3Z-5 1.52 0.26 1.51 0.20 16.41 36.15 3.23 1.50 0.80
37-6 1.65 0.28 1.48 0.22 18.45 61.07 5.38 1.09 0.86
3Z-7 0.18 0.03 0.16 0.03 1.81 20.98 13.67 0.89 0.85
37-8 0.45 0.07 0.35 0.04 6.59 14.6 4.35 1.62 0.82
3Z-10 3.26 0.56 3.44 0.45 31.73 101.32 4.65 0.72 1.07
3Z-12 8.35 1.37 7.81 1.06 83.44 316.14 5.20 1.25 0.73
37Z-13 3.89 0.58 3.21 0.44  43.11 225.70 7.38 1.49 0.75
272 6.52 1.03 5.99 0.80 64.61 497.52 9.93 1.15 0.89
DZ-203 6.40 1.10 6.57 0.90  66.54  243.66 5.45 1.20 1.17
DZZW1 1.61 0.26 1.67 0.23 15.81 42.35 4.04 0.93 0.82
DZZW?2 0.42 0.07 0.44 0.06 4.33 13.62 4.70 1.08 0.84
DZz-016 0.31 0.05 0.27 0.03 4.12 14.56 6.03 2.24 0.94
DZ-222 0.33 0.05 0.32 0.04 4.46 13.58 5.44 2.31 0.85
R2-001" 0.73 0.05 0.25 0.05 2.3 41.06 7.55 0.86 0.66
Y002~ 0.7 0.32 0.34 0.02 4.7 19.25 4.66 0.66 0.89
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Fig. 5 Chondrite-normalized REE patterns of rocks and ores
from the Dazhuangzi gold deposit
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Table 3 Carbon and hydrogen isotopic compositions of ores and rocks from the Dazhuangzi gold deposit
81 3 Cp])[:, Y00 81 8()SM()\V %00
—2.351 13.48 I
—1.596 5.73 I )
—2.356 10.40 I :
1.953 19.89 :
—2.200 12.29 I 3 )
-2.0 11.9 2002
-2.0 10.9 2002
-0.4 7.7 2002
-1.4 6.7 2002
-4.9 12.9 1988
—-4.8 11.6 1988
-5.1 12.5 1988
-5.1 12.5 1988
-5.4 12.9 1988
-5.4 13.1 1988
-3.6 10.5 1995
-3.9 11.4 1995
-2~-8 5.5~14.5 Deines 1989
-5+ Hoefs 1987
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