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Was Donggou porphyry Mo deposit derived from Taishanmiao
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Abstract

The Donggou porphyry Mo deposit, located in Ruyang County of Henan Province, is a giant ore deposit discovered in recent
years. The Donggou molybdenum-bearing porphyry is considered to be an apophysis or a fractionated product from the adjacent Tai-

shanmiao batholith. Accordingly, the ore-forming process of this deposit seems to be relevant to the differentiation of Taishanmiao
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batholitic magma. Based on an analysis of geology, petrology, geochemistry and temperature field, the authors hold that the Donggou
granite porphyry is a product of another magmatic activity independent of Taishanmiao batholitic magma, as shown by the following
evidence: (D According to the age data available, the Taishanmiao batholith was generated earlier than the Donggou porphyry by 3
Ma, suggesting that the two intrusions were not contemporaneous. @ The thickness of the Taishanmiao batholith is about 3.5 km
and the exposed elevation is higher than Donggou porphyry by 600 m, and there are no larger faults within the distance of about 7 km
between the intrusions. Such a spatial relationship is not consistent with the differentiation model of a deep magma chamber. @ The
Donggou porphyry, containing high-temperature quartz phenocrysts, is a product consolidated from the high temperature magma. On
the contrary, the Taishanmiao batholith is a pluton with relatively low initial temperature. @ There are Pb-Zn ore deposits or spots
composing a relatively complete ring with the Donggou porphyry as the center, showing that there existed a temperature field around
the Donggou porphyry and that the temperature field was not destroyed by the heat from the Taishanmiao intrusion during mineraliza-
tion. Therefore, the Donggou porphyry should not be considered as an apophysis or a product fractionated from the adjacent Taishan-
miao batholith. In addition, based on the average Mo concentration of granotoid and the latest experimental data of molybdenum solu-
bility in the ore-bearing fluid, the mass balance calculation shows that the Donggou porphyry was unable to provide adequate ore-form-
ing matter to form a giant deposit. Therefore, the formation of the Donggou porphyry Mo deposit is attributed to the contribution
from additional sources of ore-forming matter. Accordingly, the Donggou porphyry Mo deposit can be thought to be genetically related
to the trans-magmatic fluid. That is to say, the magmatic system and the ore-forming system can be regarded as two independent geo-
logical systems. A comprehensive analysis indicates that Donggou porphyry magma was derived from the lower crust deeper than 30
km, and the ore-forming matters and fluids had different sources.

Key words: geology, Taishanmiao batholith, Donggou porphyry Mo deposit, structure of igneous rocks, temperature field, metal-

logenic model, East Qinling
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Fig. 1 Geological sketch map of the Donggou Mo deposit Cafter Lu et al.» 2003)
1—Quarternary: 2—Xushan Formation of Xiong’ er Group: andesite; 3—Jidanping Formation of Xiong  er Group: dacite; 4—Jidanping For-
mation of Xiong” er Group: basaltic andesite; 5—Jidanping Formation of Xiong er Group: rhyolite; 6—Jidanping Formation of Xiong er Group:
amygdaloidal basaltic andesite; 7—Jidanping Formation of Xiong er Group: dacite; 8 —Majiahe Formation of Xiong” er Group: andesite and basaltic
andesite; 9—Taishanmiao medium-coarse grained syenogranite; 10— Taishanmiao medium to fine-grained syenogranite;s 11—Diorites 12—Quartz
diorites 13—Quartz monzonites 14—Syenodiorites 15—Granite porphyry: 16—Monzogranite porphyry: 17—Granite dike: 18—Diabase:

19—Gabbro; 20—Basaltic porphyrite: 21—/Andesitic porphyrite: 22—Granodiorite; 23—Shatter zone and fracture: 24—Composite geochemical

anomaly line; 25—Lead-zinc ore deposit Core spot): 26—Molybdenite ore deposit (ore spot): 27—Section line: Fi—Sanmenxia-Baofeng fault:
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Table 2 Main trace elements analyses of Taishanmiao granite and Donggou granite porphyry wy 10~°
Sr La Ce Sm Eu Gd Yb Y Y REE OEu™”
HO0710 187.0 84.1 141.0 7.76 1.13 6.25 3.57 29.7 320.29 0.48
D-027A 28.2 73.7 129.0 6.35 0.45 4.34 4.08 33.2 285.75 0.25
D-024 26.8 44.0 70.9 3.63 0.24 2.54 3.60 23.7 161.32 0.11
D-026 9.0 32.1 56.0 3.56 0.13 3.24 6.19 37.5 138.52 0.25
D-042 21.4 24.6 43.8 1.76 0.13 1.37 2.88 15.1 95.78 0.2
D-043 8.3 24.4 42.7 2.03 0.12 1.59 3.51 19.5 96.92 0.15
D-046A 18.7 81.1 130.0 5.38 0.23 3.73 5.32 37.5 288.04 0.60
D-023 5.8 36.4 61.1 2.98 0.09 2.49 6.02 34.8 143.07 0.23
D-018A 95.3 63.4 117.0 7.53 0.74 6.00 4.49 34.0 268.71 0.33
D-035 35.2 35.2 53.6 1.53 0.17 0.87 1.70 8.7 112.21 0.41
D-036 140.0 46.3 74.9 3.35 0.46 2.54 1.63 12.5 162.5 0.46
Bl1-1° 161.0 80.7 155.0 8.06 1.07 6.85 3.81 36.1 333.37 0.43
BI-2” 142.0 76.7 143.0 6.55 0.94 5.50 3.17 29.1 302.47 0.47
B1-3" 171.0 63.8 126.0 7.47 1.02 6.29 3.56 34.8 277.51 0.44
B2-1° 369.0 47.8 87.0 5.05 0.92 4.17 2.00 21.0 193.90 0.54
B2-2* 338.0 58.2 105.0 5.87 0.94 4.58 2.35 23.20 231.92 0.61
B2-3* 345 39.8 80.9 4.81 0.89 3.95 2.11 20.0 175.43 0.10
B3-1* 28.7 39.9 70.2 2.28 0.19 1.90 2.95 17.9 145.24 0.27
B3-2" 28.3 40.1 73.7 2.27 0.19 1.91 2.65 17.1 149.49 0.27
B3-3* 21.4 29.8 53.5 1.50 0.13 1.29 2.10 12.1 107.82 0.28
H0706 18.6 31.5 47.7 1.51 0.16 1.03 1.93 10.3 101.98 0.37
D-049A 12.6 55.6 83.0 2.80 0.23 1.97 4.60 22.5 182.78 0.28
DG4 7 21.2 26.3 37.5 1.16 0.14 1.59 2.14 9.74 83.76 0.32
DGS* 41.0 25.6 39.6 1.55 0.19 2.03 2.70 15.5 89.47 0.33
* 2008 # 2006 x * 1
50 km Deng et al. 2007 Mo 0.71x10°° 2008
50 % 691 km®
30~50 km 300 km’ 2.3
2.2 km Mo 1.12x107°
2008 Mo
1.35 km? 6 Mo
km Lowenstern 1994 8.1 km®
2.65t m’ 2146 500 ¢ 2
65 Mo
Mo 30.28 pg g
0.49 pg
g 0.71 pg g 61.7 42.7 2.3
Lowenstern 1994
300~360C
3.9~15.4 MPa MoOj;
1x1076~29x10¢ Rempel et al. 2006
MoO; 29x10°¢ 18.5x10°°
1.3 g e’ 65 2006 2008
27 km® 8.1 SHRIMP U-Pb 115+2
km*  3.34 Ma 11241 Ma

Re-Os
116.5+1.7 ~ 115.5+1.7 Ma 2006a
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3 Re-Os
Table 3 Re-Os ages of molybdenite from the Mo deposits in southern Ruyang
w Re 10°° w ¥Re 1077w 0s 107° ¢t Ma
DG-1 4.19%£0.06 2640 =40 5.12£0.04 116.5+£1.7 2006a
DG-2 4.04+0.05 2540 + 30 4.89+0.04 115.5+1.7 2006a
7YG-1 0.918£0.010 577.3+£6.4 1.177+0.015 122.2+2.3
ZYG-2 0.932+0.013 585.8+8.4 1.168 £0.010 119.6+2.2
Re-Os
sT 1b
al 90°
PN 35~52°
= 4.9~8.9 km
3t
ED L T T=0.6 *
" 0.15 L0-6 *01 Cruden et al. 2001
5 L AR (1142 3) Ma 2~6 km 3.57 km
HIER$0s=0.062 + 0.094 4.9~8.9 km
MSWD=2.0
l L L L L L
400 800 1200’ 1600 2000 2400 Lowenstern 1994
w('®Re)/10°°
9 km 3 km
4 Re-Os 3 km la
Fig. 4 Re-Os isotope isochron of the Mo deposits in 2 1
southern Ruyang
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