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PETROGEOCHEMISTRY AND GENESIS OF THE VOLCANIC ROCKS OF MANITU
FORMATION IN TUQUAN BASIN MIDDLE DAXINGANLING MOUNTAINS

TAO Nan'? SONG Wei-min*> YANG Jia-lin*> DU Ji-yu> PANG Xue-jiao?
1. College of Earth Sciences Jilin University Changchun 130061 China
2. Shenyang Institute of Geology and Mineral Resources CGS Shenyang 110034  China

Abstract The andesite of Manitu Formation in the Tuquan Basin Eastern Inner Mongolia is tectonically located in the
middle section of Daxinganling tectonomagmatic belt in the Late Mesozoic continental marginal accretion zone on the
northern margin of North China Plate. Study of petrogeochemistry indicates that the andesite is characterized by high silica
with SiO, of 60.64%—-64.36% and alumina Al,O; 15.84%-17.38%  and medium alkali Na,O 3.76%-5.30% K,O
244%-3.81%  belonging to peraluminous high potassium calc-alkali rock. The chondrite standard curve of rare earth
elements reveals an enrichment of LREE and deficit of HREE without Eu and Ce anomaly. The andesite is enriched in
LILE suchas Rb K Baand LREE  mobile incompatible elements such as U and Th  relatively depleted in HFSE
suchasNb Ta PandTi and HREE. The primitive magma of the andesite is derived from the partial melting of the crust
as the result of the closure of Mongolia-Okhotsk Ocean in the extensional environment of the lithosphere.
Key words petrogeochemistry petrogenesis Manitu Formation andesite Tuquan basin  Daxinganling Mountains
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Table 1 Geochemical data for andesite of Manitu Formation

PM101- PM101- PM101- PM102- PM102- PM102-
4-1 11-1 18-1 42-1 66 70

Si0, 61.64 62.27 60.77 63.00 64.36 62.00
ALO; 16.83 16.41 16.58 17.38 15.84 16.40
Fe,0; 3.06 3.32 2.46 1.54 3.49 4.08

FeO 2.03 1.96 2.48 3.47 2.16 1.99
MO 0.07 0.07 0.08 0.05 0.08 0.09
CaO 1.69 1.86 1.84 0.95 1.06 1.22

Na,0 3.89 3.25 4.80 4.00 1.80 2.47
K0 4.56 4.46 391 491 3.76 5.30
MnO 2.44 2.80 2.37 2.45 3.81 2.87

P>0s 0.22 0.21 0.21 0.21 0.26 0.34
TiO, 0.66 0.64 0.65 0.74 0.79 0.90
LOI 2.47 2.30 3.39 0.72 2.13 1.92
Total 99.56 99.55 99.54 99.42 99.54 99.58
ANK 1.48 1.61 1.37 1.46 2.25 1.67
ACNK 1.17 1.21 1.07 1.27 1.77 1.36
Cr 15.5 30.2 14.5 434 5.64 5.36
Ni 2.15 5.39 0.57 10.50 1.82 3.08

Ba 651.00 1100.00 635.00 678.00 1200.00 788.00
Hf 4.38 4.16 4.50 4.16 7.06 543

Nb 8.06 8.02 7.49 6.67 10.50 10.30
Rb 58.50 51.20 53.40 57.60 93.70 77.00
Sr 509.00  575.00 487.00 541.00 376.00  380.00

Ta 0.47 0.49 0.67 0.41 0.65 0.52
Th 4.79 4.87 5.50 3.06 5.68 6.37
U 1.46 1.65 1.55 0.77 2.02 1.79
Zr 170.00  169.00  168.00  163.00  310.00  272.00
Y 15.80 14.80 16.00 14.30 26.70 24.20

La 20.60 19.70 20.50 18.00 25.40 22.50
Ce 43.30 41.30 43.00 37.50 55.00 49.00
Pr 5.52 5.24 5.35 5.20 7.54 6.91
Nd 21.70 20.40 20.90 20.50 30.80 28.40
Sm 4.14 3.97 4.10 4.05 6.34 6.04

Eu 1.31 1.42 1.31 1.26 1.74 1.69
Gd 3.59 3.23 3.55 3.29 5.59 5.14
Th 0.57 0.52 0.56 0.52 0.92 0.83
Dy 2.92 2.67 2.96 2.66 4.90 4.48
Ho 0.51 0.49 0.54 0.46 0.91 0.85
Er 1.63 1.52 1.71 1.40 2.87 2.51
Tm 0.26 0.25 0.27 0.24 0.50 0.45
Yb 1.66 1.48 1.63 1.44 2.94 2.64
Lu 0.25 0.24 0.25 0.20 0.47 0.43
S6Eu 1.02 1.18 1.03 1.02 0.88 0.90

oCe 0.96 0.96 0.97 0.92 0.95 0.94
LREE 96.57 92.03 95.16 86.51 126.82  114.54
HREE 11.39 10.40 11.47 10.21 19.10 17.33
SREE  107.96 10243  106.63 96.72 14592  131.87
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Fig. 2 Chondrite-normalized trace element patterns and primitive mantle-normalized spider diagram of andesites of Manitu Formation
139~148 Ma
12 —
_ 13-18 7
1920 Az Hf/3-Th-Ta 3a
138~145 Ma 224 Sr/Y-Y 3b
Th/Yb-Ta/Yh
%
. Metelkin %

Fig. 3 Hf/3-Th-Ta and Si/Y-Y diagrams of andesite of Manitu Formation
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