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Magnetic fabric studies of Wenquan granite pluton in western Qinling Mountains

and implications for emplacement mechanism

XIE Jin-Qiang, ZHANG Guo-Wei, LU Ru-Kui, GUO Xiu-Feng,
CHENG Bin, LIANG Wen-Tian, CHEN Ying-Tao

State Key Laboratory of Continental Dynamics, Department of Geology s Northwest University . Xi'an 710069, China

Abstract Wenquan pluton is situated in western Qinling Mountains and is adjacent to the south
of Shangdan suture zone. Through analyses of regional tectonics and the anisotropy of low-field
magnetic susceptibility ( AMS) together with rock magnetism of 125 oriented samples, the
emplacement mechanism of the pluton is studied. The values of most mean susceptibilities (&)
show a wide variation range. Thermomagnetic curves demonstrate that the paramagnetic minerals
such as biotite, acting as the main magnetic carriers, made dominant contributions to the
magnetic susceptibility of the samples with low values, including a small contribution to
remanence from small amount of magnetite. The magnetite, however, acted as the dominant
magnetic carrier of the samples with high magnetic susceptibility values. The corrected

anisotropy degree (P;) of less than 1. 2 can be regarded as flow magnetic fabrics based on
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microscopic observations. The shape parameters (T) of most magnetic susceptibility ellipsoid
foliations are dominant over magnetic lineations.

=

53 %

display that the Wenquan pluton is dominated by oblate compressional fabric, and the magnetic

In addition, it is well marked that most
magnetic foliations of the samples on the border seem parallel to the edge of the granite pluton,

which have relatively steep inclinations, and the interior magnetic lineations and foliations appear
relatively disordered. Hence it can be inferred that the magnetic fabrics of the pluton are mainly
formed by the lateral compression during the emplacement. Though the magnetic fabrics show N-

NEE and SW compression as a whole, the compression caused by the closure of Shangdan suture

zone in Indosinian became much weaker than the one in main orogeny stage. Consequently it can

evolved to post-collision stage.
Keywords

environment can be probable and understandable, which was consistent with the regional tectonic

5 5

be concluded that the weak compression setting can be reflected by the characteristics of magnetic
fabrics when the pluton emplaced, and furthermore the relatively sustained and even extension

setting in the extension stage of the emergence of delamination when the Qinling orogenic belt
1 =

Magnetic fabrics (AMS), Pluton, Emplacement, Western Qinling Mountains
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Fig. 1 Sketch geological

1. Qinling group; 2.

Guanzizhen ophiolite unit; 3. Liushuigou gneiss; 4. Taiyangsi group; 5.

15, SF7 Wi )=
map of the Wenquan pluton

Liziyuan group;

6. Devonian; 7. Carboniferous; 8. Cenozoic; 9. Wenquan granite of Indo-Chinese epoch; 10. Block mass of basic

11. Dark microgranular enclave; 12.

14. Thrust fault;

end member;
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Table 1 Magnetic fabric data of the Wenquan pluton in the western Qinling Mountains
RbEs mEEm A F P T E B il .
(uSD I s FEAR s AN
WQol #Kibkea 4 127 1.023 1.122 1.159 0.677 1.097 88°/20° 3.7 190°/32° 2.1 10°./58°
WQo02 FERINKA 11 26655 1.016 1.030 1.048 0.350 1.015 297°./37° 14.9  63°38° 12.1 243°/52°
WQ03 Kbk 8 15666  1.082 1.116 1.210 0.154 1.032 343°/71° 16.1 145°/18° 5.2 325°/72°
WQo4 —RKfEKE 10 20210  1.052  1.040 1.095 —0.137 0.989  205°/62° 5.9 59°,25° 10.3 239°./65°
WQ05 —KiERE 12 18311  1.116  1.071  1.198 —0.235 0.960  338°./9° 10.6 81°,/48° 7.1 261°42°
WQo6 —KiEkeE 8 12516 1.048 1.028 1.080 —0.305 0.981 260°./43° 12.6  23°./27° 16.1 203°/63°
WQO7 BB 8 36611 1.023 1.076 1.105 0.533 1.052 106°/35° 24.3 0°/27° 11.9 180°/63°
WQos #K b 11 276 1.037 1.042 1.083 0.086 1.006 257°,29° 15.1  17°.43° 16.9 197°./47°
WQ09 —KiERAE 9 1552 1.038  1.048 1.090 0.215 1.011 258°740° 13.4  63°.49° 9.8 243°/41°
WQlo kKb A 4 6702 1.076 1.077 1.161 0.052 1.003 307°.10° 22.9 202°/55° 6.3  22°/35°
WQIl —kKAbkA 7 7189 1.038 1.071 1.116 0.269 1.032 303°/53° 12.7 85°31° 12.3 265°/59°
WQl2 ZKfkp#E 6 13116 1.056  1.066 1.127 0.100 1.010  309°3° 22.3 39°./23° 23.6 219°/67°
WQl3 —Kibke 7 12330 1.046 1.070 1.122 0.226 1.024 196°/53° 17.8  61°./36° 22.0 241°/54°
WQl4 —Kibke 7 4588  1.035 1.078 1.124 0.362 1.043  94°34° 36.7 338°.30° 31.7 158°/60°
WQl5 KN 7 15419  1.021 1.046 1.071 0.401 1.025  89°,34° 17.6 200°/31° 14.4 20°/59°
WQl6 —Kibke 6 10821  1.048 1.038 1.090 —0.042 0.991 200°./46° 16.0  54°./45° 21.1 234°/45°
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In (b, ¢), block curve represents heating leg, and broken curve represents cooling leg. (b) shows that paramagnetic minerals
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Histograms of mean susceptibility (a) and 2T curves (b,c)

are the main magnetic carriers of samples. (¢) shows that magnetite is the dominant magnetic carrier of samples.
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