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Fig.1 Geological sketch map of the Jialuhe intrusive complex

in the East Kunlun
v—Hornblende gabbro; —Diorite; y6—Granodiorite; my—
Monzogranite ; §y—Syenogranite; ; Pt—Jinshuikou Group metamorphic
rocks ; Q—Quaternary ; 1 —Fault; 2—Gradational contact relationship ;

a—Location of the geological map; b—Tectonic divisions of the East Kunlun
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Fig. 2 Mafic microgranular enclaves in granodiorite and banded structure in the Jialuhe intrusive complex in the East Kunlun.

a—Mafic microgranular enclaves in granodiorite ;b—Banded structure
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Fig. 3 Quartz xenoliths in the hormblende gabbro in the Jialuhe

intrusive complex (plane polarized light)
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Fig. 4 R,—R, diagram of the Jialuhe intrusive complex in the
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Table 1 Chemical compositions of the Jialuhe intrusive complex in the East Kunlun

F1 FRCHETERMUERS EETE/%, MEITLE/N0S

e Q1160 Q1013 Q1161 HSD-24 5260-1 0124-1 0738-1 5262-2
Si0, 51.24 57.02 61.96 63.27 65.22 67.74 69.78 74.30
TiO, 1.32 0.90 0.64 0.59 0.65 0.50 0.39 0.22
ALOs 18.76 16.70 15.90 17.10 15.16 15.38 14.76 13.16
Fez05 2.67 1.43 0.92 1.06 0.93 0.90 0.91 0.65
FeO 7.27 5.75 4.83 3.03 3.33 3.00 1.72 1.70
MnO 0.18 0.18 0.11 0.07 0.08 0.07 0.05 0.07
MgO 3.78 3.80 3.23 1.86 1.92 1.38 1.08 0.47
Ca0 8.36 6.96 5.96 4.12 3.82 4.21 3.00 2.21
NaO 2.78 3.54 2.87 4.18 3.33 3.03 3.65 4.03
K:0 1.08 1.64 1.93 2.09 3.54 2.41 3.29 2.12
P:0s 0.35 0.20 0.08 0.23 0.15 0.16 0.12 0.06
H,0" 1.74 1.62 1.32
H.0" 0.22 0.72 0.26 1.93 1.52 0.98 1.05 0.80
LOS 0.29 0.17 0.03 0.03 0.03
total 99.75 100.46 100.01 99.82 99.82 99.79 99.83 99.82
A/CNK 0.90 0.82 0.90 1.03 0.93 1.01 0.98 1.02
s 1.80 1.90 1.20 1.94 2.12 1.20 1.80 1.21
La 16.08 13.06 15.07 59.89 42.09 32.98 27.19 36.15
Ce 37.93 36.59 34.20 97.49 76.28 75.98 50.44 84.15
Pr 5.00 4.90 4.09 9.92 9.46 8.07 5.39 8.72
Nd 20.10 19.14 15.27 33.31 32.89 30.20 18.93 29.67
Sm 4.83 3.92 3.62 4.49 5.44 5.32 2.90 4.71
Eu 1.56 1.19 0.73 1.08 1.11 1.10 0.86 1.06
Gd 5.36 3.87 3.73 3.73 4.90 4.21 2.34 4.06
Th 0.93 0.63 0.68 0.52 0.70 0.64 0.34 0.64
Dy 5.82 3.91 4.28 2.50 4.14 3.23 1.73 3.73
Ho 1.22 0.81 0.89 0.52 0.79 0.61 0.32 0.77
Er 3.42 2.32 2.56 1.42 2.07 1.56 0.83 2.18
Tm 0.52 0.36 0.41 0.24 0.34 0.25 0.15 0.34
Yb 3.45 2.48 2.76 1.46 2.08 1.41 0.89 2.23
Lu 0.52 0.37 0.40 0.25 0.31 0.22 0.14 0.41
LREE 85.50 78.80 72.98 206.18 167.27 153.65 105.71 164.52
HREE 21.24 14.75 15.71 10.64 15.33 12.13 6.74 14.36
3 REE 106.74 93.55 88.69 216.82 182.60 165.78 112.45 178.88
dEu 0.93 0.92 0.60 0.79 0.64 0.69 0.98 0.72
(La/Yb)y 3.10 3.60 3.70 27.72 13.64 15.77 20.64 10.95
Ba 418.00 394.00 373.00 874.00 703.00 704.00 674.00 606.00
Rb 39.00 79.00 116.00 60.00 139.00 86.00 112.00 84.00
Th 3.70 3.60 7.20 26.50 19.70 14.00 19.70 8.40
Nb 12.00 10.00 10.30 9.10 13.00 11.80 11.80 13.20
Ta 0.50 0.75 1.80 0.20 0.60 1.10 0.20 1.20
Sr 335.00 222.00 177.00 458.00 340.00 360.00 451.00 160.00
Nd 20.10 19.14 15.27 33.31 32.89 30.20 18.93 29.67
Zr 254.00 113.00 89.00 340.00 209.00 144.00 137.00 169.00
Hf 7.10 5.10 3.60 6.80 5.00 4.40 3.70 4.50
Th 0.93 0.63 0.68 0.52 0.70 0.64 0.34 0.64
Y 31.00 22.04 25.29 13.94 22.36 17.40 9.55 22.30
Ni 5.90 7.90 10.30 10.30 12.20 8.60 5.00 3.30
Co 19.00 15.40 15.90 10.90 12.10 9.70 7.20 3.20
\ 164.00 143.00 167.00 78.00 63.00 43.30 37.00 12.10
Cr 12.20 14.10 50.30 33.10 26.10 16.60 8.10 2.50
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Table 2 Sr—Nd-Pb isotopic compositions of the Jialuhe intrusive complex in the East Kunlun

B Q1018 Q1013 01032 Q1161 01028 Q1160
“'Sm 8.944 4.924 3.143 3.428 2.921 5.781
Sm 8.968 4.937 3.152 3.437 2.928 5.796
“Nd 72.27 36.13 2243 21.37 23.37 38.7
Nd 43.83 21.91 13.61 12.96 14.17 23.47
“Sm/™'Nd 0.1238 0.1363 0.1401 0.1604 0.125 0.1494
Nd/*Nd 0.512053+15 0.5123139 0.512232+19 0.512319+13  0.512269+17  0.512297+11
(“Nd/™*Ndys - 0.511867 0.512107 0.512021 0.512077 0.512081 0.512072
ena(t) 9.3 4.6 -6.3 5.2 -5.1 -53
“Rb 213.8 242 332.1 419.92 306.9 131.3
Rb 65.62 74.28 101.9 1289 94.19 40.29
Sy 267.4 263.9 263.6 241.7 253.7 410.6
Sr 237.6 234.6 234.2 2147 2255 364.8
“Rb/“Sr 0.7996 0.9171 1.26 1.738 1.2098 0.3197
“Sr/°Sr 0.711304£16 0.712677%13 0.707503%11 0.707636x12  0.713491%11 0.71079948
St/ g - 0.708691 0.709677 0.70338 0.701951 0.709533 0.709753
esdt) 63.4 77.4 -12.0 -32.4 75.3 78.4
*®Ph/*Ph 18.6635+12 18.6026+15 18.8058+15 18.7709+14 18.8240+13 18.5576+10
*"Ph/*'Ph 15.6328+11 15.6221+13 15.6174+12 15.6190+12 15.6230+10 15.604248
*“Ph/*Ph 38.6567+28 37.9893430 38.7096+23 38.7659+28 38.6805425 38.6385+19

e THEEESR AR AR S S B, AR 240 Ma, AR H B N Rb—Sr=1.42x10™" P Sm-Nd=6.54x10"%>",
HNd/Nd=0.721 900™; (“*Nd/*“Nd)cns=0.512 638™; (“'Sm/“*Nd)cyunn =0.196 7% (7S1/*Sr) 1 =0.704 57;

(YRB/*Sr) 5£=0.0827 ¥,
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Fig. 9 Q-Ab—Or-H,O diagramatdifterentpressures kbar=01 GPa
Q-Quartz; Ab—Albite; Or—K—feldspar; M, 1, 2, 3-Lowest point in the

isobar; E4, E5—Eutectic point; h—Melt component at 0.1GPa;

H—AlKkali feldspar component
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(1),(2)—Breaking—off of the subducted plate ; (3)—Mantle—derived magma underplating and partial melting of the lower crust;

(4)—Magma mixing between mantle—derived magma and felsic magma derived from partial melting of the lower crust;

(5), (6)—Cooling, gravity disequilibrium and delamination of underplating material
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Underplating mechanism of Triassic granite of magma mixing origin

in the East Kunlun orogenic belt

CHEN Hong-wei', LUO Zhao—hua*’, MO Xuan—xue*, LIU Cheng—dong®, KE Shan’

(1. Key Laboratory of Water Resources and Environment Engineering, Beijing, China University of Geosciences, Beijing 100083, China;
2.School of Earth Sciences & Resources, China University of Geosciences, Beijing 100083, China
3. Key Laboratory of Lithospheric Structure, Deep Processes and Exploration Techniques, Ministry of Education, Beijing 100083, China;
4. East China Institute of Technology, Fuzhou 344000, Jiangxi China)

Abstract ; Triassic granites of magma mixing origin are widespread in the East Kunlun orogenic belt. They have
the following common features: the composition of granites varies greatly; granites contain abundant mafic
microgranular enclaves (MME); and difterent rock types tend to show gradational relationships. Particularly, these
rocks co—exist with low—grade metamorphic rocks representing the lower crust without exception, implying that
the magma was emplaced in the deep crust. In addition, basic intrusive rocks are widely developed in the area.
They either occur in high—grade metamorphic rocks or occur together with granites of magma mixing origin,
suggesting that partial melting of the lower crust and formation of the granites of magma mixing origin are
probably related to underplating of basic magma. Take for example the Jialuhe granite—a typical granite intrusion
of magma mixing origin in the East Kunlun area, the authors studied in detail its petrological, geochemical and
isotope geochemical characteristics. It is concluded that the mantle —derived magma underplating was the direct
cause of the formation of such granites and played an important role in the Triassic crustal growth and tectonic
evolution in the East Kunlun orogenic belt. Furthermore, the genetic relation between the mantle —derived
magma underplating and granites of magma mixing origin is discussed and a model of breaking —oft —
underplating—mixing—delamination in the setting of the thickened continental crust is constructed.

Key words: mantle—derived magma underplating; magma mixing; mafic microgranular enclave (MME); Triassic;

East Kunlun
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