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Fig. 1 The geological sketch map of the Tongbai orogenic belt
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Table 1 The finite strain and vorticity value in the shear

zone in northern boundary of the Neoproterozoic

Tongbai Complex in the Tongbai orogenic belt
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Fig. 3 The field photographs and micrographs of the shear zone in northern boundary

of the Neoproterozoic Tongbai Complex in the Tongbai orogenic belt
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(a),(b)—Large rod structure and layer structure in northern tip of the shear zone; ( ¢) —Detachment surface between layers and heated scratch in

the rod structure; (d) —Rod structure in the mylonite; (e) , (f) —K-feldspar porphyroclast under the microscope and flow structure of the mylonite;

(g),(h)—Single crystal band and wire drawing structure of quartz in the mylonite
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AR R, AR

In(t/°C) =6.313 +0.224Inw (Ti) -
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Table 2 Microscopic identification and temperature estimation in the shear zone in

northern boundary of the Neoproterozoic Tongbai Complex

in the Tongbai orogenic belt
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- - Wr g O SEEE B | B

(R S ST a1 S I PRSx| ke |uce)
BT RO 1 2% XY-25 iy o Q + Pl +Kfs + Ms + Bt GBM BLG 560
) ﬂﬂ?ﬁ/ﬁim*\ﬁ" \ XY29-1 I3 R R Q +Pl+Kfs GBM BLG 580
AR 55 B A IR A DR A A XY29-2 K b Q + Pl +Kfs + Ms GBM | BLG—SR 650
BHC A B4 R, IKIRFEH Xy30 KHEFER S | Q+Pl+Kis+Ms+Bt | GBM | BLG>SR | 660
Hammarstrom % (1986) Hollister ~ X¥3! R R B Q +Pl+Kfs + Bt GBM | BLG-SR | 650
N N XY32-1 KR MBER % | Q+Pl+Kls+Ms+Bt | GBM | BLG-SR | 660
“7(1987) \Johnson 55 (1988,1989 .5 KIS | Q+Pl+Kfs+Ms+Bt | GBM |BLGHSR| 660
) . Schmidt (1992 ) | V¥ ¥ (2014 ) XY-35 KT BE M Q+Pl+Kfs+Ms+Bt | GBM BLG 600
HET I N SRR R 3 XY36 KIRBERS | Q+Pl+Kfs+Ms+Bt | GBM BLG 620
XY-37 KRR | Q+Pl+Kis+Ms+Bt |  GBM BLG 620
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Fig.4 The mineral dynamic recrystallization in the shear zone in northern boundary of the Neoproterozoic Tongbai Complex

in the Tongbai orogenic belt
(a) . (c) (e) (g) —Asmt FLERAXBZETEEL M (b) ((d) () L (h) — KA ML I i M B T2 8

(a),(c), (e), (g)—Boundary migration dynamic recrystallization of the quartz; (b), (d), (f), (h)—Core—mantle fabric and bulge type

dynamic recrystallization of the feldspar

98% LA I EE, iR%E N £50C, MAR(2) 1]
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Table 3 The metamorphic pressure of hornblende total Al
pressure gauge in the straight gneiss of the shear zone
in north boundary of the Neoproterozoic Tongbai Complex

in the Tongbai orogenic belt ( Unit: GPa)

i P1 P2 P3 P4 P5 P6

XY-39-1 0.76 0.82 0.63 0.62 0.79 0.76
XY-392 | 0.76 | 0.81 | 0.62 | 0.62 | 0.79 | 0.76
XY-39-3 0. 80 0. 86 0. 66 0. 66 0.83 0. 80
XY-394 | 0.80 0. 86 0. 66 0. 65 0. 82 0. 80
XY-39-5 0.83 0.89 0. 68 0. 68 0.85 0.83
XY-396 | 0.82 | 0.88 | 0.67 | 0.67 | 0.84 | 0.82
XY-39-7 0.74 0.79 0. 61 0.61 0.77 0.74
XY-39-8 0.74 0. 80 0. 61 0.61 0.77 0.75
XY-399 | 0.74 | 0.79 | 0.61 | 0.61 | 0.77 | 0.74
XY-39-10 | 0.80 | 0.86 | 0.66 | 0.66 | 0.83 | 0.80
XY-39-11 | 0.80 0. 86 0. 66 0. 65 0.82 0. 80
XY-39-12 | 0.79 0.85 0.65 0. 65 0. 82 0.79
XY-39-13 | 0.77 | 0.83 | 0.63 | 0.63 | 0.80 | 0.77
XY-39-14 | 0.80 | 0.86 | 0.66 | 0.66 | 0.83 | 0.81
XY-39-15 | 0.81 0. 87 0. 67 0. 66 0. 84 0. 81
SEXg S | 0.78 0. 84 0. 65 0. 64 0. 81 0.79
Py Py Py Py Ps . Pg 435~ Hammarstrom 45 (1986 ) | Hollister
2£(1987) .Johnson % ( 1988,1989 ) . Schmidt (1992 ) . Anderson
2(1995) R (2014) AR
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GEUIE 55,2016 ) o e ik 5 300 A9 44 3 36 4k m] LA
A8, P R AR AR R Y, B S TR
B H R A8 20— L Bl R AR P iz 2, 5 [ i
Wi —SE R BT YN T e A ST AR A 2%
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AE AL SOV R ARt — 2 T % SEE AR
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W5 ,2007) o BT LAGE s Bl 07 [ A R LUHE

(2) S I, AT 2% AL B 8T D) 1A BR
AZ R R, =1.80 ~2.04 SEIE R 1.96;IREF R W, =
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BYYIN ER AT . RAL 4 (2009 ) 78 75 7 i
AIEIE A A BRI S R, = 4. 215 ZF 4 25
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Table 4 The probe data of hornblende and plagioclase and the result of hornblende—plagioclase thermometer

in the straight gneiss of the shear zone in northern boundary of the Neoproterozoic Tongbai Complex

in the Tongbai orogenic belt

:i;ﬁl]) 39-1 392 393 394 39-5 39-6 39-7 39-8 399 | 39-10 | 39-11 | 39-12 | 39-13 | 39-14 | 39-15
t(C) 587 684 624 639 623 641 641 616 653 620 643 609 641 622 641
fINA
SiO, |43.83 | 43.29 | 43.01 | 42.86 | 42.73 | 42.72 | 43.76 | 43.83 | 43.32 | 43.11 | 42.86 | 43.32 | 43.48 | 43.25 | 42.93
TiO, | 0.39 | 0.34 | 0.30 | 0.34 | 0.24 | 0.32 | 0.38 | 0.43 | 0.35 | 0.19 | 0.36 | 0.34 | 0.28 | 0.32 | 0.30
Al,O; | 12.90 | 12.90 | 13.21 | 13.19 | 13.55 | 13.42 | 12.68 | 12.69 | 12.57 | 13.29 | 13.21 | 13.20 | 12.98 | 13.34 | 13.38
FeO | 17.09 | 19.31 | 17.76 | 17.40 | 17.44 | 17.36 | 17.24 | 17.24 | 17.62 | 17.74 | 17.26 | 17.46 | 17.68 | 17.64 | 17.50
MgO | 9.20 | 9.44 | 9.16 | 9.49 | 9.24 | 9.43 | 9.77 | 9.45 | 9.52 | 9.12 | 9.18 | 9.04 | 9.54 | 9.20 | 9.36
CaO | 11.13 | 10.61 | 10.68 | 10.90 | 11.26 | 10.92 | 10.99 | 10.93 | 11.06 | 11.24 | 11.68 | 11.21 | 10.89 | 10.93 | 11.23
Na,O | 1.49 1.57 1.41 1.55 1.41 1.47 1.41 1.41 1.42 | 1.47 | 1.26 1.41 1.43 1.48 1.38
K,0 | 0.09 | 0.02 | 0.05 | 0.05 | 0.07 | 0.08 | 0.06 | 0.07 | 0.03 | 0.07 | 0.06 | 0.07 | 0.06 | 0.05 | 0.07
i | 96.12 | 97.48 | 95.58 | 95.78 | 95.94 | 95.72 | 96.29 | 96.05 | 95.89 | 96.23 | 95.87 | 96.05 | 96.34 | 96.21 | 96.15
#H AT
Si0, | 62.00 | 61.87 | 61.53 | 61.36 | 62.02 | 62.04 | 60.03 | 61.51 | 61.61 | 61.89 | 60.76 | 61.23 | 60.84 | 60.61 | 60.85
TiO, | 0.00 | 0.00 | 0.03 | 0.00 | 0.00 | 0.05 | 0.00 | 0.00 | 0.00 | 0.00 | 0.03 | 0.00 | 0.05 | 0.00 | 0.00
ALO; | 24.19 | 24.22 | 24.25 | 24.08 | 23.64 | 24.19 | 23.46 | 24.22 | 24.18 | 24.07 | 24.47 | 24.35 | 24.34 | 24.88 | 24.24
FeO 0.08 | 0.13 | 0.13 | 0.18 | 0.23 | 0.12 | 0.07 | 0.04 | 0.04 | 0.08 | 0.05 | 0.09 | 0.08 | 0.13 | 0.08
MnO | 0.06 | 0.00 | 0.01 | 0.09 | 0.00 | 0.05 | 0.00 | 0.00 | 0.08 | 0.06 | 0.01 | 0.03 | 0.04 | 0.10 | 0.00
MgO | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 0.00 | 0.01 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.01 0.01
CaO 6.47 | 6.43 | 6.57 | 6.32 | 5.91 | 6.76 | 6.97 | 7.00 | 6.57 | 6.41 | 7.06 | 6.99 | 6.72 | 6.93 | 6.53
Na,O | 6.81 | 7.04 | 7.01 | 7.19 | 7.58 | 6.87 | 6.90 | 7.12 | 6.98 | 7.07 | 6.44 | 6.93 | 6.88 | 6.87 | 6.88
K,0 | 0.08 | 0.07 | 0.05 | 0.07 | 0.05 | 0.06 | 0.06 | 0.10 | 0.10 | 0.08 | 0.09 | 0.06 | 0.07 | 0.06 | 0.09
Total | 99.69 | 99.76 | 99.58 | 99.29 | 99.44 |100.14| 97.50 | 99.99 | 99.56 | 99.66 | 98.91 | 99.68 | 99.02 | 99.59 | 98.68
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Table 5 The probe data of biotite and the calculation result of Ti—Bt thermometer in the shear zone in northern

boundary of the Neoproterozoic Tongbai Complex in the Tongbai orogenic belt

i ! P Si0, TiO, | ALO; | FeO" | MnO | MgO | CaO |Na,O| K,O | Si | Ti | Al | Fe | Mg | Na | K |AIV
(XY-)| (C) |(GPa)

30-1 | 681 |0.75 | 37.41 3.40 | 14.16 | 19.92 | 0.39 8.10 0.34 | 0.08 | 8.15 {2.95|0.20(1.31|1.31]0.95]0.01|0.82|0.26
302 | 671 |0.75 | 38.25 | 3.35 |14.50 | 18.28 | 0.34 9.00]0.59 |0.07 | 7.19 {2.97(0.20(1.33|1.19{1.04|0.01{0.71(0.30
303 | 688 |0.75 | 38.23 | 3.57 |14.30 | 18.12 | 0.32 8.7110.67 | 0.05 | 6.93 {2.99/0.21|1.32|1.18|1.01]0.01|0.69|0.31
304 | 664 |0.75 | 37.47 | 3.25 | 14.22 | 19.69 | 0.36 8.58(0.50 | 0.03 | 7.35 {2.95|0.19(1.32|1.30|1.01(0.00|0.74|0.27
30-5 | 669 |0.75 | 37.79 | 3.39 |14.31 | 19.93 | 0.38 8.60|0.26 | 0.10 | 8.23 {2.94|0.20|1.31|1.30{1.00(0.02|0.82|0.25
31-1 | 595 |0.75 | 38.52 | 2.59 |14.37 | 16.14 | 0.56 | 11.48]0.07 | 0.17 | 9.68 [{2.95(0.15(1.29|1.03|1.31|0.03|0.940.24
312 | 589 |0.75 | 38.79 | 2.41 |14.76 | 16.10 | 0.47 | 11.43/0.05 | 0.11 | 9.76 |2.95]0.14|1.32]1.02|1.30|0.02]0.950.27
313 | 599 |0.75 | 38.59 | 2.55 | 14.47 | 16.46 | 0.59 | 10.98|0.08 | 0.17 [ 9.70 |2.95]0.15|1.31]1.05|1.25|0.03]0.95|0.26
314 | 604 |0.75 | 38.18 | 2.76 | 14.64 | 16.28 | 0.49 | 11.48]0.09 | 0.20 | 9.74 {2.92(0.16(1.32|1.04{1.31|0.03]0.95|0.23
3155 | 602 | 0.75 | 39.06 | 2.61 |14.41 | 16.37 | 0.56 | 11.13]0.07 | 0.21 | 9.81 {2.97(0.15|1.29|1.04|1.26|0.03|0.95|0.26
33-1 | 596 | 0.75 | 38.55 | 2.43 | 14.96 | 16.55 [ 0.34 | 10.91|0.10 | 0.26 | 9.44 |2.95]0.14|1.35]1.06|1.24|0.04]0.920.29
332 | 553 |0.75 | 38.54 1.87 | 14.87 | 16.66 | 0.39 | 11.40|0.07 | 0.21 | 9.50 |2.95]|0.11|1.34]1.07(1.30(0.03(0.930.29
333 | 570 | 0.75 | 37.34 | 2.16 | 14.93 | 17.11 | 0.47 | 11.17]0.06 | 0.24 | 9.59 {2.89(0.13|1.36|1.11{1.29|0.04]0.95|0.25
334 | 594 |0.75 | 38.19 | 2.47 |14.81 | 17.05 | 0.38 | 10.87/0.05 | 0.24 | 9.73 |2.93]0.14|1.34]1.09|1.24|0.04]0.950.26
335 | 594 1 0.75 | 38.09 | 2.52 |15.04 | 17.24 | 0.44 | 11.03/0.04 | 0.19 [ 9.74 |2.90(0.14|1.35]1.10|1.25|0.03]0.950.26
35-1 | 643 | 0.75 | 37.54 | 3.27 |[13.87 | 20.16 | 0.43 9.2110.00 | 0.14 [ 9.61 |2.91]0.19|1.27]1.31|1.07|0.02]0.95|0.18
352 | 633 |0.75 | 37.82 | 3.17 |13.88 | 20.52 | 0.43 9.3810.01 |0.15|9.88 {2.91(0.18(1.26(1.32{1.08{0.02{0.97(0.17
353 | 634 |0.75 | 37.85 | 3.24 | 13.85|20.68 | 0.43 9.47/0.00 | 0.15]9.50 {2.91(0.19|1.26(1.33|1.09|0.02]0.93|0.17
354 | 625 |0.75 | 37.44 | 3.09 | 13.65 | 20.55 |0.42 9.4810.00 | 0.12 19.77 |2.91]0.18|1.25]1.33|1.10|0.02]0.97|0.16
355 | 630 | 0.75 | 37.69 | 3.12 | 13.80 | 20.38 | 0.45 9.4310.00 | 0.08 | 9.54 {2.92(0.18(1.26(1.32{1.09(0.01{0.94|0.18
37-1 | 617 | 0.75 | 37.31 | 2.83 |14.04 | 18.00 | 0.33 | 10.05]/0.06 | 0.39 | 8.93 {2.93(0.17(1.30|1.18|1.18|0.06|0.89|0.23
372 | 612 |0.75 | 37.73 | 2.72 | 14.35 | 18.06 [ 0.35 | 10.18|0.00 | 0.48 | 8.68 |2.93]0.16|1.31|1.17|1.18|0.07]0.860.25
373 | 626 |0.75 | 37.31 3.09 | 14.23 | 18.68 | 0.38 | 10.17]0.01 | 0.22 | 8.72 |2.90|0.18|1.31|1.22|1.18|0.03|0.870.21
374 | 628 | 0.75 | 37.65 | 2.98 |14.32 | 18.18 | 0.34 | 10.00|0.02 | 0.26 | 8.82 {2.93(0.17|1.31|1.18|1.16|0.04|0.88|0.24
375 | 626 |0.75 | 37.31 | 2.75 |15.28 | 17.88 | 0.30 9.7910.02 | 0.16 | 8.91 {2.90(0.16(1.40|1.16{1.13|0.02{0.880.30
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Metamorphism and Deformation Analysis of the Shear Zone in the Northern

Boundary of the Tongbai Complex and Discussion on Its Ascription

LI Hailong,SONG Chuanzhong, LI Jiahao, REN Shenglian,ZHANG Yan, WANG Wei, YANG Fan
School of Resources and Environmental Engineering ,Hefer University of Technology , Hefet ,230009

Objectives: The Qinling—Tongbai—Dabie collision orogenic belt is the largest high-ultrahigh pressure

structural zone in the world. There are two large ductile shear zones on both sides of the orogenic belt,and geological

scholars have done more study on the Yindian—Malong shear zone in the south of Tongbai complex. But there is

few study on the shear zone in the north of Tongbai complex. This project uses a variety of methods to study and

cognize the large ductile shear zone intensively,but also discusses its ascription.

Methods : On the basis of detailed field observation,,we combine the analysis of indoor microstructure analysis,

finite strain measurement, vorticity calculation,dynamic recrystallization of quartz and feldspar, hornblende total Al

pressure gauge , hornblende—plagioclase—quartz thermometer and single mineral thermometer of biotite to study the
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shear zone in northern boundary of Tongbai complex. And according to these features of the shear zone,we make
comparative analysis with the Shangdan fault in the west and the Xiaotian—Mozitan shear zone in the east to limit
the ascription of the shear zone in northern boundary of Tongbai complex.

Results : Through our observation and analysis, we found that the shear zone in northern boundary of Tongbai
Complex is a sinistral ductile shear belt,and the shear zone developed rodding structure with layer structure. There
is a special detachment surface binding between layers. Through microscopic analysis and measurement we know
that the finite strain measurement value R is between 1.80 ~2.04  and the average is 1. 95, the vorticity value W,
is between 0. 82 ~ 0. 90, the average is 0. 86, which is greater than 0. 75 and indicates that the shear zone in
northern boundary of Tongbai Complex is mainly simple sheared, supplemented by pure shearing. Through the
dynamic recrystallization of quartz and feldspar and hornblende total Al pressure gauge, hornblende—plagioclase—
quartz thermometer and Ti in biotite thermometer, we know that the formation conditions of the shear zone in
northern boundary of Tongbai Complex are about ¢ =560 ~684°C,P = 0.6 ~0.9 GPa, belonging to the high
amphibolite facies,which is in a crustal rheological layer position.

Conclusions ; Through our detailed field observation and indoor analysis on the shear zone in northern boundary
of Tongbai complex,we know that the shear zone is a sinistral ductile shear belt and develops rodding structure with
layer structure. The vorticity value indicates that the shear zone in northern boundary of Tongbai Complex is mainly
simple sheared , supplemented by pure shearing, reflecting the shear band’ s formation is not only influenced by
extrusion,but also affected by the force paralleled to the orogenic belt,which may be related to the mechanism of
reentry after collision of orogenic belt. By the comparison with the Shangdan fault zone and the Xiaotian—Mozitan
shear zone we can know that the shear zone in northern boundary of Tongbai Complex belongs to Xiaotian—Mozitan
shear zone ,rather than the Shangdan fault zone.

Keywords : Tonghai Complex,the ductile shear belt,layer structure ,detachment surface, finite strain, vorticity
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