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Chronology, geochemistry of the Hadamiao complex related to gold deposits
in Xianghuang Banner, Inner Mongolia
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Abstract: A suite of Late Paleozoic Hadamiao quartz diorites were discovered in the northern part of the North
China Platform within eastern Central Asia Orogen, which were previously considered to be products of Yansha-

nian intrusion and fractionation. U-Pb age dating with the LA-ICP-MS method yielded 272.9 + 2.4 Ma

(MSWD=2.0), which represents the crystallization age of the quartz diorites. The Hadamiao quartz diorites

and the associated Hadamiao auriferous granitic porphyries all show features of high-potassium and calc-alkaline

I-type. The quartz diorites can be distinguished from the auriferous granitic porphyries in high content of Al,O;,

FeO', CaO, MgO, TiO,, Sr, high mantle components(Co, Ni, Cr, Mn), and low content of SiO,, K, Ta,

Th, U. The total REE content is quite low, lower than the REE content of intermediate rocks in the crust

(XREE=196x10 %) and that of acid rocks in the crust( > REE=290x 10 %). LREE is evidently enriched,
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and medium to weak negative anomalies of Eu can be seen. The granitic porphyries are stronger than the quartz
diorites in the fractionation between LREE and HREE and the manifestation of negative anomalies of Eu. Com-
pared with the primitive mantle, they are obviously enriched in LILE (K, Rb, Th, Zr, Hf ) and depleted in
HEFSE (Nb, Ta, Ti, P) , indicating features of SZC and continental arc. Both the quartz diorites and the aurif-
erous granitic porphyries show features of fore-collision and syn-collision between plates. An isotopic analysis of
Sr, Nd and Pb reveals that the original rocks of the Hadamiao complex were derived from the mixture of the
crust and the mantle, assuming characteristics of newly-formed lower crust (paleoisland arc). The model ages of
Nd (zpy=1054~1 260 Ma) in Hadamiao area are comparable with those of the Bainaimiao arc greenschists
(1130 +£16 Ma), suggesting the existence of some genetic relations. The relation graph of LLa/Sm versus La and
the changing degree of the magma concentrations indicate that the quartz diorites were formed by crystallization
separation whereas the auriferous granitic porphyries were produced through partial melting. The early separa-
tion of the biotite quartz diorites provided preferential conditions for Au concentration in the bodies of granitic
porphyry within the sulfide-poor porphyry gold deposit. The abnormal enrichment of hydrophile elements (Rb,
Ba, Th, U, K) in the Hadamiao auriferous granitic porphyries can be used to distinguish auriferous granites
from barren granites. Therefore, this paper supplies prospecting clues to the gold deposits related to the Paleo-
Asia Ocean subduction and accretion leading to collision in the Late Paleozoic.

Key words: Hadamiao complex; zircon U-Pb age with LA-ICP-MS method; geochemistry; tectonic setting;

formation mechanism; northern North China Platform
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Fig. 1 Regional geological sketch map of the Hadamiao ore district
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1—Quaternary 2—Miocene basalts 3—Upper Jurassic Duolun Formation 4—Upper Jurassic Sandaogou Formation 5—Permian-Carboniferous

6—granite porphyry 7—biotite-feldspar granite 8—biotite monzogranite 9—hornblende-biotite granodiorite 10—quartz diorite 11—diorite-

porphyry 12—granite dyke 13—diorite dyke 14—quartz vein 15—fault 16—copper deposit 17—gold deposit 18—ophiolites 19—study
area 20—sampling location
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Table 2 Analytical data of major wp % and trace elements wp 10™° from the Hadamiao complex
H9-21 H9-22 H9-23 H9-24 H9-25 H9-26 H9-27 H9-28 H9-29 H9-30 H9-31 H9-32
SiO, 60.34 59.56 59.68 60. 16 59.74 59.48 70.96 71.23 71.37 71.7 71.39 71.56
ALO; 15.56 15.75 15.65 15.62 15.37 15.43 13.15 13.08 13.08 12.78 12.92 12.86
Fe, O3 2.07 2.26 2.07 2.67 2 2.14 1.21 1.25 1.42 1.02 1.16 0.78
FeO 4.36 4.19 4.65 4.19 4.62 4.72 1.1 1.17 1.31 1.53 1.24 1.2
CaO 5.83 6.42 6.4 6.006 5.97 5.98 2.52 2.22 2.28 1.87 2.03 1.96
MgO 3.43 3.69 3.92 3.25 3.71 3.26 1.06 0.97 1.07 1.02 1.03 1.04
K,O 2.32 2.13 2.12 2.19 2.5 2.16 4.2 4.61 4.15 3.29 4.18 4.47
Na,O 3.19 3.17 2.93 3.32 3.03 3.2 3.73 3.14 3.23 3.98 3.53 3.44
TiO, 0.69 0.59 0.61 0.78 0.65 0.8 0.32 0.3 0.31 0.32 0.3 0.31
MnO 0.15 0.15 0.15 0.14 0.15 0.15 0.07 0.08 0.08 0.09 0.08 0.07
2,05 0.14 0.12 0.1 0.15 0.12 0.16 0.06 0.05 0.05 0.05 0.05 0.05
H,0* 0.28 1.04 1.24 1.24 1.36 1.20 1.06 1.12 0.94 1.06 1.10 0.58
CO, 0.00 0.73 0.43 0.43 0.52 0.52 0.78 0.60 0.52 0.52 0.60 1.03
LOI 1.23 1.29 1.14 1.21 1.38 1.16 1.75 1.59 1.33 1.67 1.53 1.48
TOTAL 98.36 99.80 99.95 100.20 99.74 99.20 100.20 99.82 99.81 99.23 99.61 99.35
o 1.75 1.70 1.53 1.77 1.83 1.74 2.25 2.13 1.92 1.84 2.09 2.19
Na,O+ K,0O 5.51 5.30 5.05 5.51 5.53 5.36 7.93 7.75 7.38 7.27 7.71 7.91
A CNK 0.85 0.82 0.83 0.83 0.83 0.84 0.86 0.92 0.94 0.95 0.92 0.91
A NK 2.01 2.10 2.20 2.00 2.00 2.03 1.23 1.29 1.33 1.26 1.25 1.23
Mg* 0.50 0.51 0.52 0.47 0.51 0.47 0.46 0.43 0.42 0.43 0.45 0.49
Na,O K,O 1.38 1.49 1.38 1.52 1.21 1.48 0.89 0.68 0.78 1.21 0.84 0.77
TFeO 6.22 6.22 6.51 6.59 6.42 6.65 2.19 2.29 2.59 2.45 2.28 1.90
Rb 78.0 72.6 73.3 69.8 91.5 69.8 102 104.5 93.1 75.5 99.5 102
Ba 608 528 512 641 558 591 963 1040 1015 772 967 928
Th 11.2 9.99 9.91 10.3 10.2 10.8 25.1 24.7 24.6 25.2 25.8 25.3
U 1.71 1.76 1.78 1.38 1.88 1.75 4.67 6.57 5.10 4.16 5.73 4.60
Ta 0.38 0.33 0.32 0.36 0.33 0.38 0.60 0.63 0.61 0.65 0.61 0.63
Nb 5.76 4.54 4.66 5.73 5.32 6.10 5.93 5.84 5.91 6.18 5.99 6.07
Sr 311 319 312 310 298 304 149 145 150 156 134 143
Nd 17.7 17.1 15.7 20.0 17.3 20.2 14.4 14.2 13.9 13.3 15.8 15.2
Zr 104 99.1 137 116 113 106 123 124 109 123 121 110
Hf 3.10 3.18 3.71 3.53 3.44 3.35 3.85 4.00 3.63 3.87 3.84 3.79
Y 20.6 19.8 19.5 23.3 20.9 23.5 15.9 17.4 15.0 16.8 16.6 16.3
Ga 17.5 17.2 17.1 17.8 17.3 17.5 13.6 12.9 13.8 13.3 13.3 13.0
Sc 20.8 21.3 22.7 22.7 22.0 21.4 7.37 6.45 7.18 7.04 6.63 6.97
\ 152 166 158 156 156 159 51.3 38.9 45.9 46.0 43.1 41.8
Cr 53.5 54.4 54.2 45.4 51.4 42.5 19.3 16.7 21.5 19.0 20.9 18.5
Mn 1206 1208 1211 1141 1199 1150 568 650 629 738 657 569
Co 22.0 23.2 24.2 21.3 22.7 21.9 4.88 7.14 9.28 7.61 12.4 5.83
Ni 21.8 22.6 23.1 17.9 22.1 18.9 8.67 6.86 8.80 9.01 8.75 6.606
La 19.4 18.9 17.8 21.2 19 21.7 23.2 21.4 21.3 20.9 25 25
Ce 40.9 39 36.4 44.3 39.2 45.6 43 39.6 41.4 38.2 46.3 46
Pr 4.57 4.35 4.04 5.02 4.38 5.1 4.13 4.02 4 3.87 4.61 4.5
Nd 17.7 17.1 15.7 20 17.3 20.2 14.4 14.2 13.9 13.3 15.8 15.2
Sm 3.65 3.52 3.29 4.15 3.58 4.12 2.64 2.63 2.47 2.47 2.82 2.76
Eu 0.8 0.79 0.75 0.95 0.77 0.92 0.5 0.46 0.45 0.45 0.49 0.44
Gd 3.72 3.65 3.37 4.28 3.78 4.29 2.72 2.76 2.46 2.63 2.8 2.69
Tb 0.55 0.54 0.52 0.63 0.56 0.64 0.39 0.4 0.36 0.4 0.4 0.4
Dy 3.52 3.39 3.35 4.02 .54 4.03 2.49 2.58 2.34 2.62 2.54 2.55
Ho 0.72 0.7 0.69 0.81 0.75 0.83 0.54 0.555 0.5 0.56 0.53 0.54
Er 2.14 2.1 2.08 2.42 2.23 2.44 1.64 1.72 1.56 1.76 1.67 1.68
Tm 0.31 0.3 0.29 0.35 0.33 0.36 0.26 0.265 0.25 0.27 0.25 0.26
Yb 1.99 2.01 2.05 2.33 2.11 2.33 1.75 1.825 1.75 1.89 1.75 1.79
Lu 0.31 0.3 0.31 0.35 0.33 0.34 0.29 0.285 0.28 0.3 0.28 0.28
SREE 100.3 96.65 90. 64 110.8 97.86 112.9 97.95 92.7 93.02 89.62 105.2 104.1
LREE 87.02 83.60 77.98 95.62 84.23 97.64 87.87 82.31 83.52 79.19 95.02 93.90
HREE 13.26 12.99 12.66 15.19 3.63 15.26 10.08 10.39 9.50 10.43 10.22 10.19
LREE HREE 6.56 6.44 6.16 6.29 6.18 6.40 8.72 7.92 8.79 7.59 9.30 9.21
oEu 0.66 0.67 0.68 0.68 0.64 0.66 0.57 0.52 0.55 0.54 0.53 0.49
Lay Yby 6.99 6.74 6.23 6.53 6.44 6.68 9.51 8.41 8.73 7.93 10.25 10.02
A CNK= ALO; CaO+K,O+ Na,O A NK= ALO; K,O+ Na,O Mg# =Mg Mg+ Fel SEu=FEuy SmyX

Gdy 2
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