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Geochemistry and petrogenesis of the Babaoshan granite porphyry
in Lushi county, Henan Province
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Abstract: The Babaoshan granite porphyries in Lushi county, Henan province, is tectonically located at the
southern margin of North China Craton, in the western part of the East Qinling orogen. The granite porphyries
occur as circular column which might have been the neck of volcanic edifice. Formed at (146+2) Ma (LA-ICPMS
zircon U-Pb), the intrusion is unique for the associated iron predominated ore deposit with accompanying
Cu-Mo-Pb-Zn mineralization, which makes it a meaningful target for metallogenetic investigation in the East
Qinling area. The Babaoshan granite intrusion is a zoned granitic stock consisting of syenogranite porphyry in the
outer zone and biotite monzogranite porphyry in the inner part. The granite porphyries have high SiO, (64.8%

73.5%) contents, with ACNK values varying between 0.98 1.56. It can be classified as metaluminous-
peraluminous granite. The rocks are relatively enriched in LILE such as Rb, Ba, U, K and LREE ((La/Yb)Nx=
2.29 23.8), depleted in Sr, Nb, Ti, and P, with insignificant Eu anomalies. The geochemical characteristics of the
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Babaoshan granite porphyries suggest a highly fractionated I-type origin, while the syenogranite porphyry is more
fractionated. The low &vy(f) (-19.46 -16.4) and rather old model ages (Nd Tpyp= 2.46 Ga to 2.27 Ga) are
consistent with Hf isotopic compositions. It demonstrates that the rocks might have been derived from partial
melting of crustal material. It possibly derived from partial melting of the lower crust under extensional tectonic
regime following the collision condition. Biotite geobarometer calculations show that the Babaoshan granite
porphyries may form at depth of 1.89 km to 2.55 km, which is consistent with the sub-volcanic occurrence. We
deduce that there might be an underlying porphyry Cu-Mo-Pb-Zn polymetallic mineralization section at depths.
Key words: highly fractionated I-type granite; Nd isotope; porphyry; Babaoshan granite; southern margin of the
North China Craton
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Fig.3 Photos showing the petrography of the Babaoshan granite porphyries
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Table 2 The analyzed data of Nd isotopic composition for the Babaoshan granite porphyries
Sm (ng/g) Nd (ng/g) sm/**Nd (""Nd/"*Nd)o 20 ena(t) om2(Ga) S
LSB-31 2.24 9.49 0.1501 0.511675 0.000008 -17.9 2.39 -0.24
LSB-10 2.26 11.4 0.1266 0.511730 0.000003 -16.4 2.27 -0.36
LSB-92 5.04 26.5 0.1207 0.511657 0.000005 -17.7 2.37 -0.39
LSB-80 3.48 17.0 0.1303 0.511657 0.000005 -17.9 2.39 -0.34
LSB-44 5.46 40.6 0.0852 0.511560 0.000004 -18.9 2.47 -0.57
LSB-12 5.32 34.4 0.0981 0.511560 0.000004 -19.2 2.49 -0.50
LSB-48 2.68 19.5 0.0874 0.511566 0.000005 -18.9 2.47 -0.56
LSB-13 2.69 16.6 0.1026 0.511628 0.000004 -17.9 2.39 -0.48
LSB-46 5.88 41.1 0.0907 0.511580 0.000004 -18.7 2.45 -0.54
0.511730 ;end(D=-19.2 -16.4, LREE/HREE  Rb/Sr
Nd , foona =05 -0.3
> fom ) I S ,
Sm/Nd , ACNK=1.1 331
Ssmne>=0.3  <-=0.5, fom
27
(271 5 > P205
Nd oM SiO, , I
28-29 34-38
el fomna -0.24 S S :
-0.57 Ssmna<-0.5, ; 7
30 :
SsmNd (-0.4)P ) P,Os  SiO, , 1
Sm-Nd Nd
) Nd A
tom2 249 2.27Ga , HFSE R
Nd ena(?) Mg*
43
, FeO MgO 11.5%
13.3% 13.8%  18.6%, AlLO;
13.3% 14.6% Mg* -(Fe* +Mn*")-(Fe* +AP "+ Ti*")
« 9,
20
Bat / %AS& Bz B
5 1 1 1
Fe*+Al’* 80 47 20 Fe*'+Mn”
+Ti"
5.1 2+ 3+ 34, a4t 2+ 2+
9 Mg~ -(Fe” +Al” +Ti"")-(Fe” +Mn~")
( [31], Fe** Fe** [32])
fo 2+ 3+ 3+ 4y 2+ 2+ P
, 8102 (648% - 73.5%) Fig.9 Plotof Mg~ -(Fe” +Al’"+Ti"")-(Fe” +Mn"") for biotite

(K,0O+Na,0=8.32% ~ 13.0%),

(after reference [31], the calculation of Fe*" and Fe** are described in
reference [32])
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Table 3  Electron microprobe analyses of biotites for the Babaoshan
granite porphyries

LSB-117 LSB-117 LSB-117 LSB-117 LSB-117

_ [63-65]
1 2 3 4 5
B K,0 9.67 8.85 10.1 8.49 8.31
> Na,O 0.1 0.04 0.09 0.02 -
) TiO, 1.6 1.63 1.67 1.54 1.71
ALO; 14.0 14.6 14.1 133 14.2
, , CaO 0.19 0.06 0.22 0.04 -
, Si0, 42.0 443 442 433 43.9
FeO 12.1 13.2 115 133 133
MgO 17.9 18.6 13.8 17.2 17.7
5.9 MnO 0.08 0.05 0.08 0.04 -
Total 97.6 101 95.7 97.2 99.1
, 3 TAl ) 2
w3 K+ 1.76 1.54 1.85 1.54 1.47
Na 0.03 0.01 0.03 0.01 0.00
52 ~57 MPa, Al 0.17 0.17 0.18 0.16 0.18
1.89 ~ 2.55 km, , Al 235 2.34 2.39 2.24 233
Ca? 0.03 0.01 0.03 0.01 0.00
Si* 5.99 6.04 6.37 6.15 6.10
1 ~ 6 km, 9 km Fe2* 1.44 1.51 1.38 1.59 1.54
R Mg** 3.80 3.77 2.96 3.64 3.67
, Mn?" 0.01 0.01 0.01 0.00 0.00
p (kbar) 0.58 0.56 0.7 0.25 0.52
& (km) 2.12 2.05 2.55 0.90 1.89
> p(kbar)=3.03x"A1-6.53(0.33) 1*%; =275
MPa/km; "Al 0=22
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4
Table 4 The rock and orebody profile for the Lushi region

(km’)  (Ma)

LA-ICPMS

2 14941 U-Pb

14041 LA-ICPMS

< i34 U-Pb
LA-ICPMS -
<1 15842 U-Pb
) |31s LAICPMS
3+ U-Pb
1 lagsy LAICPMS
.05 6+ U-Pb
42 ligep AICPMS
: U-Pb
(Ma)
[67—68]
- [11],
140~137 Re-Os [69-71]
[12,68,
145.3£4.4 Re-Os 7
[13,68]
148 Re-Os
[10,73]
2 2
b
, Mg/Fe
K/Na>>30(108 ~ 475)
141, Ce*'/Ce™ (286 ~ 786)!"),

()

)

() Nd ;

) ,
1.89 ~ 2.55 km,

E

Cu-Au-Mo-Pb-Zn

(1

[4]

(References):

[M]. : ,2001: 1-87.

Zhang Guo-wei, Zhang Ben-ren, Yuan Xue-cheng, Xiao
Qing-hui. Qinling Orogenic Belt and Continental Dynamics
[M]. Beijing: Science Press, 2001: 1-87 (in Chinese).
Mao Jingwen, Wang Yitian, Zhang Zuoheng, Yu Jinjie, Niu
Baogui. Geodynamic settings of Mesozoic large-scale
mineralization in North China and adjacent areas —
Implication from the highly precise and accurate ages of metal
deposits [J]. Sci China (D), 2003, 46(8): 838—851.

1. }
2006, 33(6): 1181-1196.
Chen Yan-jing. Orogenic-type deposits and their metallogenic
model and exploration potential [J]. Geol China, 2006, 33(6):
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