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Geochemical characteristics and petrogenesis of Dongqiyishan alkali feldspar
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Abstract: The Donggqiyishan alkali feldspar granite is the largest rare metal mineralized granite in Beishan area,
Iinner Mongolia, and is of remarkable representative significance in similar rock masses. Based on previous re-
search result of petrologic and metallogenetic characteristics, the authors performed a lot of detailed work on geo-
chemistry, isotope geochemistry and geochronology. Petrochemical research shows that the granite is rich in sili-
con and alkali, and poor in Fe, Ti, Mg and Mn, thus belonging to high-k calc-alkaline series. Petrochemical re-
search shows that the granite is strongly depleted in Eu(6Eu<0.1), Ba, Sr, P, Ti and obviously enriched in
Rb, Nb+Ta, W, Mo, Bi, Li, etc. The Rb-Sr isochron age is 128.2+1.1 Ma, with Ig being 0.709 79, sug-
gesting that the original rock had obvious crustal characteristics. Relative to values of the depleted mantle, the

two types of rocks have somewhat higher '*’Sm/!'**Nd values and lower "*Nd/!'**Nd values, and the Nd isotopes
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of granites are similar to things of Beishan area granites. According to lithological characteristics and formation
environment, the authors hold that the Dongqiyishan alkali feldspar granite was formed by the magma derived
from partial melting of the upper crust through violent differentiation evolution in the late Yanshanian extrusion-
tension environment. First, the alkali-feldspar granite porphyry was formed and constituted the exterior facies of
the porphyraceous alkali feldspar granite. The formation environment of the alkali-feldspar porphyraceous gran-
ite was relatively closed; it was formed through the further enrichment of the volatile components and rare ele-
ments and a slow process of crystallization differentiation. Therefore, the self-metasomatism produced by the
residual fluid became more developed, resulted in more close connection of lepidolite mineralization and secondary
albitization and silicification to niobium-tantalum, tungsten, tin, rubidium and other rare metals mineralization
The results obtained by the authors have some guiding significance in the study of Mesozoic granite-related metal
ores of Yanshanian period, especially in the prospecting for niobium-tantalum, tungsten, tin, rubidium and oth-
er rare metal deposits.
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Table 1 Major wy; % and trace element wy 10~ ¢ compositions of Donggiyishan alkali feldspar granites
DQI15-1 DQI15-3 DQI15-4 DQI5-5 DG12-3 DG12-4 512-5 DG12-6 DG12-7 DG12-1
SiO, 75.32 75.47 74.88 75.47 74.22 73.35 75.33 76.60 82.02 75.74
ALOs 13.84 13.69 13.77 13.65 14.48 13.65 13.75 13.27 10.66 12.69
Fe,O5 0.11 0.18 0.08 0.10 0.06 0.02 0.12 0.15 0.03 0.57
FeO 0.75 0.56 0.63 0.66 0.16 0.52 0.48 0.48 0.74 0.27
CaO 0.39 0.43 0.46 0.50 1.22 1.93 0.85 1.75 0.62 1.22
MgO 0.05 0.04 0.04 0.07 0.08 0.06 0.08 0.24 0.31 0.20
K,O 3.83 4.01 4.27 4.37 3.21 4.38 4.25 3.95 3.07 4.39
Na,O 4.34 4.38 4.57 4.15 5.48 4.24 3.94 1.46 0.09 3.57
TiO, 0.05 0.04 0.04 0.04 0.03 0.09 0.09 0.03 0.03 0.10
MnO 0.08 0.05 0.07 0.08 0.02 0.03 0.05 0.02 0.02 0.02
P,Os 0.02 0.01 0.01 0.01 0.02 0.02 0.03 0.01 0.02 0.04
H,O' 0.68 0.72 0.34 0.30 0.62 0.78 0.62 1.56 1.54 1.02
CO, 0.09 0.09 0.17 0.17 0.09 0.26 0.09 0.26 0.26 0.09
LOI 0.67 0.70 0.62 0.66 0.88 1.27 0.91 2.36 1.71 1.07
Rb 1291 1244 1272 1330 461 704 732 753 594 680
Ba 8.49 9.86 11.1 16.2 159 256 207 74.6 48.2 64.4
Th 11.1 10.9 6.71 11.0 9.58 84.4 48.4 21.7 16.3 48.0
U 3.84 2.33 3.41 4.42 3.16 7.97 6.70 5.88 4.83 10.6
Nb 46.5 52.7 42.8 57.8 34.4 33.3 32.2 32.9 39.6 43.7
Ta 6.48 14.6 11.0 15.8 19.8 7.74 9.00 18.2 19.2 11.6
Sr 9.16 8.58 29.7 28.0 34.9 74.4 44.4 30.1 19.4 65.1
Zr 68.3 58.4 53.9 61.9 49.9 185 182 57.7 45.2 147
Hf 4.81 4.38 4.15 4.47 5.07 9.33 9.41 4.74 4.63 6.31
Sc 0.97 0.51 0.31 0.39 1.18 1.87 0.68 1.75 1.53 1.60
Ga 24.5 23.9 22.3 22.9 28.8 24.1 19.2 32.3 23.0 27.2
W 108 31.8 22.5 22.2 6.28 12.5 13.3 11.5 22.0 16.0
Sn 17.2 15.7 14.0 14.6 10.2 9.00 13.5 73.8 52.9 40.6
Mo 40.8 13.0 1.36 1.81 0.22 0.96 0.85 0.74 1.94 7.84
Bi 49.3 34.8 5.36 1.18 0.17 0.21 0.40 5.04 1.72 1.05
Li 1085 751 726 794 53.4 77.9 132 34.8 38.3 70.5
La 11.2 7.57 5.41 7.23 6.15 26.4 16.3 15.0 10.8 27.4
Ce 36.8 30.4 35.4 37.3 14.0 57.0 49.5 36.2 26.4 56.3
Pr 3.39 2.61 1.64 2.44 2.54 9.08 5.91 6.11 3.83 8.00
Nd 11.6 9.23 5.60 8.81 10.3 35.2 21.7 24.8 14.9 29.5
Sm 3.48 2.96 1.82 2.95 4.44 9.74 6.31 11.6 6.35 8.37
Eu <0.05 <0.05 <0.05 <0.05 <0.05 0.13 0.06 0.06 <0.05 0.20
Gd 3.67 3.18 2.36 3.28 6.50 9.60 6.21 15.6 8.73 10.0
Tb 0.74 0.64 0.55 0.69 1.61 1.77 1.25 3.51 2.12 2.00
Dy 4.76 4.47 3.87 5.00 11.6 11.8 8.63 22.8 16.0 14.3
Ho 0.94 0.93 0.81 1.03 2.45 2.46 1.79 4.39 3.41 3.08
Er 3.07 2.97 2.69 3.27 8.26 7.83 5.84 13.9 11.5 10.2
Tm 0.53 0.50 0.47 0.56 1.46 1.27 0.97 2.41 2.07 1.74
Yb 3.92 3.67 3.43 3.95 10.8 9.06 6.80 18.1 15.8 12.7
Lu 0.54 0.53 0.50 0.57 1.54 1.28 0.93 2.64 2.22 1.84
Y 21.7 20.6 20.2 23.4 56.2 73.6 42.1 119 70.8 86.4
SREE 106.39 90.31 84.8 100.53 137.89 256.22 174.3 296.12 194.98 272.03
LREE 66.52 52.82 49.92 58.78 37.48 137.55 99.78 93.77 62.33 129.77
HREE 18.17 16.89 14.68 18.35 44.22 45.07 32.42 83.35 61.85 55.86
LREE HREE 3.66 3.13 3.40 3.20 0.85 3.05 3.08 1.12 1.01 2.32
oEu 0.04 0.06 0.10 0.08 0.06 0.04 0.03 0.01 0.02 0.07
6Ce 1.42 1.64 2.83 2.13 0.85 0.88 1.21 0.91 0.99 0.91
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Table 2 Rb-Sr isotopic composition of Donggqiyishan alkali
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Rb Sr MAT262 wn 107° STRb 0S¢ 87G; 806G +25
SRM987 SrCOs Rb Sr
ST 6. . DQ-15-1 1291 9.16 835 2.227 801 15
Sr PSr=0.710247+£12 £26 Sr DQ155 1330 28.0 377.57 1.402298 19
8Sr %8r=8.37521 Sm Nd DG124 704 74.4 43.716 0.777962 5
Nu Plasam HR MC-ICP-MS Nu Instru- DG-12-5 732 4.4 >4.07 0.805707 3
DG-12-6 753 30.1 101.09 0.906 019 5
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070 300 400 6000 5000 S : Nd WSm MINd - Nd MINd - 20
STRb/%Sr m
DQI5-1  3.48 11.6  0.2321 0.512619 7
s STRI, %65 875, % DQI5-3  2.96 9.23  0.2085 0.512 625 6
oot DQIS-4 1.8 5.60  0.2403 0.512 631 7
DQI5-5  2.95 8.81  0.2254 0.512 624 5
Fig. 5 %Sr 30Sr versus Rb #Sr isochron diagram of DGI2-3  4.44 10.3 0.2729 0.512 690 5
Donggiyishan alkali feldspar granite DGI2-4 9.74 35.20  0.1737 0.512 562 5
DGI25  6.31 21.7  0.1783 0.512 589 5
B DGI2-6  11.6 24.80 0.2714 0.512 695 5
[s.=0.709 79 DGI2-7  6.35 14.90 0.2175 0.512 640 5
Sm Nd 3 Pb 4 6
Sm Nd
1977 208 pp, 204 py 38.565 9 —
Sm 38.7421 27 ppb 2% Pph 15.639 2~ 15.674 4
2.8x 1076 Nd 8.81x10°° 206p}, 204pp, 18.914 8~19.446 2 298phL 206p}
Sm 7.69%x10°° Nd 1.989 38 ~2.038 92 27 PphL 206 pp
21.39x10 ¢ 0.80566~0.826 82 208 pp, 204pp,
Sm Nd 38.900 0 ~39.428 5 7 Ph 2 Pph
15.6952~15.717 0 2%°Ph 2%Ph 19.183 3~
Sm Nd 20.4435 2%pp 2P 1.928 66 ~2.034 48
207pp, 206p 0.768 81 ~0.818 35
0.3181 0.359 6 Nd

14781,n 144Nd 143Nd 144Nd

4

Pb

Table 4 Pb isotopic composition of Donggiyishan alkali feldspar granite

ZlJSPb 2[J4Pb 2SE 2()7Pb 2[)4Pb 2SE

2()()Pb 2()4Pb 2SE ZUSPb Z(KJPb 2SE 2[)7Pb ZlJGPb 2SE

DQ15-1 38.690 5 0.0017 15.6581 0.0007
DQ15-3 38.5659 0.0018 15.639 2 0.0007
DQI15-4 38.742 1 0.0016 15.674 4 0.000 5
DQI15-5 38.6857 0.001 3 15.666 9 0.0005
DGI12-3 39.028 6 0.0016 15.698 6 0.000 7
DGI12-4 39.4240 0.0020 15.716 9 0.0007
DGI12-5 39.4285 0.0018 15.7170 0.0007
DG12-6 38.900 0 0.0019 15.6952 0.000 6
DG12-7 39.0012 0.0020 15.704 0 0.0009

19.
18.
19.
19.
19.
20.
20.
19.
20.

1070 0.0007 2.02493  0.00004  0.81949  0.00002
914 8 0.000 8 2.03893 0.00003  0.82682  0.00001
3455 0.000 6 2.00262  0.00004  0.81023  0.00001
4462 0.000 6 1.98938  0.00003  0.80566  0.00001
1833 0.000 8 2.03448  0.00003  0.81835  0.00001
0979 0.000 7 1.96160 0.00005 0.78202  0.00001
4435 0.0009 1.92866  0.00004  0.768 81 0.000 01
4913 0.0008 1.99576  0.00003  0.80524  0.000 01
026 5 0.0010 1.94748  0.00002 0.78416  0.00001
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