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The Qinling Orogenic Belt (QOB) is located between the North China and South China Blocks, and has been
considered to have formed by the collision between these blocks. This contribution provides an overview of
the composition, nature and ages of the principal tectonic elements including ophiolitic mélanges and related
volcanic rocks, gabbroic–granitic intrusions, metamorphic basement, sedimentary cover and its provenance in
this orogen. The QOB represents a composite orogenic belt that witnessed four major episodes of accretion and
collision between discrete continental blocks, such as the North China Block, North Qinling Block and the
South China Block. The available geology, geochemistry and geochronology of these tectonic elements together
with those of the adjacent regions, can be used to trace the polarity of the four stages of plate subduction, accre-
tion, collision and the related tectonic history as follows. (1) The Grenvillian-aged orogeny along the Kuanping
suture between the North Qinling Terrane and North China Block is associated with the southward subduction
of Mesoproterozoic Ocean, which led to the amalgamation of the North Qinling Terrane and the North China
Block at ca. 1.0 Ga. (2) The Neoproterozoic subduction/accretion as represented by the widely distributed ter-
ranes and volcanic–sedimentary rocks, resulted in awide accretionarywedge formedby the southward accretion
to the South China Block. (3) The Paleozoic orogeny along the Shangdan suture between the North and South
Qinling Blocks is characterized by Early Paleozoic ocean–continent subduction and a long-lived Late Paleozoic
continent–continent subduction. The polarity and detailed evolutionary process of the Early Paleozoic
ocean–continent subduction have been constrained by the ophiolitic mélange, island-arc related volcanics
and intrusions in the North Qinling Belt, as well as the evolutionary history of the Erlangping back-arc
basin. The northward subduction and destruction of the Shangdan Ocean during Early Devonian was
succeeded by continent–continent subduction beneath the North Qinling Terrane from Middle Devonian
to Early Triassic. (4) The Triassic collisional orogeny occurred between the South Qinling Block and
South China Block along the Mianlue suture. Silurian rifting along the present Mianlue zone marks the pre-
cursor of the eastern Mianlue Ocean, which separated the South Qinling Block from the South China Block
during Late Paleozoic. The northward subduction of the ocean led to the Middle Triassic collision between
the South China Block and the South Qinling Block. (5) After the collision, the whole QOB evolved into an
intra-continental orogen, including Early Jurassic differential tectonics, Late Jurassic to Early Cretaceous
compression and thrusting, and Late Cretaceous to Paleogene orogen collapse and depression. These multi-
ple orogenies resulted in abundant mineralization, the genetic types, spatial distribution and metallogenic
epochs which correlate well with the tectonics and evolutionary history of the QOB.

© 2015 International Association for Gondwana Research. Published by Elsevier B.V. All rights reserved.

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
2. Tectonic division and geological setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2.1. Sutures and boundary faults . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
2.2. Tectonic belts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Gondwana Research 29 (2016) 1–40

⁎ Corresponding author at: State Key Laboratory of Continental Dynamics, Department of Geology, Northwest University, Northern Taibai Str. 229, Xi'an 710069, China. Tel.: +86 29
88303028.

E-mail address: dongyp@nwu.edu.cn (Y. Dong).

http://dx.doi.org/10.1016/j.gr.2015.06.009
1342-937X/© 2015 International Association for Gondwana Research. Published by Elsevier B.V. All rights reserved.

Contents lists available at ScienceDirect

Gondwana Research

j ourna l homepage: www.e lsev ie r .com/ locate /gr

http://crossmark.crossref.org/dialog/?doi=10.1016/j.gr.2015.06.009&domain=pdf
http://dx.doi.org/10.1016/j.gr.2015.06.009
mailto:dongyp@nwu.edu.cn
Journal logo
http://dx.doi.org/10.1016/j.gr.2015.06.009
http://www.sciencedirect.com/science/journal/1342937X


3. Grenvillian-aged orogeny (~1.0 Ga) between the NQT and NCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.1. Tectonic affinity of the NQT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.2. Meso-Neoproterozoic ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

3.2.1. Kuanping ophiolite to the north of NQT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3.2.2. Songshugou ophiolite to the south of NQT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

3.3. Neoproterozoic subduction and collision: granitoids in NQT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
3.4. Grenvillian-aged metamorphism in NQT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
3.5. Grenvillian-aged tectonics and orogeny in NQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

4. Neoproterozoic subduction/accretion in SQB and adjacent areas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
4.1. Neoproterozoic accretionary tectonics in the SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

4.1.1. Meso-Neoproterozoic ophiolitic rocks in the SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
4.1.2. Subduction-related volcanic rocks in SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
4.1.3. Subduction-related plutons in SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
4.1.4. Accretionary tectonics in SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

4.2. Neoproterozoic accretion/subduction to Northwestern SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
4.2.1. Neoproterozoic ophiolitic rocks in Northwestern SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
4.2.2. Accretionary and subduction related volcanic rocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
4.2.3. Subduction related plutons to the northern SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
4.2.4. Accretion/subduction tectonics to the northwestern SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

4.3. Neoproterozoic subduction tectonics on the west SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.3.1. Subduction-related plutons in the Longmenshan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
4.3.2. Subduction-related plutonic and volcanic rocks in the Panxi belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
4.3.3. Neoproterozoic tectonic evolution on the west SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

4.4. Paleogeographic position of SCB and geodynamic implication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
5. Paleozoic two-stage subduction along the SDS between NQB and SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

5.1. Shangdan Ocean: ophiolite and related volcanic rocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
5.1.1. Tectonic affinity of the Shangdan ophiolite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
5.1.2. Geochronology of the Shangdan Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

5.2. Paleozoic subduction of the Shangdan Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
5.2.1. Subduction-related gabbroic intrusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
5.2.2. Subduction-related granitic intrusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
5.2.3. Metamorphic evolution of the NQT arc terrane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

5.3. Erlangping back-arc basin: ophiolite and related volcanics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
5.3.1. Tectonic affinity of the Erlangping ophiolite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23
5.3.2. Geochronology of the back-arc basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
5.3.3. Closure of the back-arc basin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

5.4. Closure of the Shangdan Ocean and continent–continent subduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
5.4.1. Fore-arc prism . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
5.4.2. Closure of the Shangdan Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
5.4.3. Late Paleozoic continent–continent subduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

5.5. Paleozoic tectonics and orogeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
6. Triassic orogeny along the Mianlue suture between the SQB and SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

6.1. Mianlue Ocean: ophiolite and related volcanic rocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
6.1.1. Tectonic affinity of the Mianlue Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26
6.1.2. Initial spreading of the Mianlue Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
6.1.3. Mature Mianlue Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
6.1.4. Subduction of the Mianlue Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
6.1.5. Closure of the Mianlue Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28

6.2. Subduction and collision: syn- and post-collision granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
6.3. Triassic tectonics and orogeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

7. Mesozoic intra-continental orogeny in the QOB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
7.1. Early Jurassic differential tectonics in the QOB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
7.2. Late Jurassic to Early Cretaceous compression and thrusting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
7.3. Late Cretaceous to Paleogene orogen collapse and depression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

8. Multiple metallogenesis related to the orogeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
8.1. Spatial distribution and tectonics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

8.1.1. Deposits in the S-NCB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
8.1.2. Deposits in the NQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
8.1.3. Deposits in the SQB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

8.2. Correlation with tectonic evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.2.1. Grenvillian mineralization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.2.2. Neoproterozoic mineralization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.2.3. Early Paleozoic mineralization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.2.4. Triassic mineralization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
8.2.5. Late Jurassic–Early Cretaceous mineralization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

9. Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

2 Y. Dong, M. Santosh / Gondwana Research 29 (2016) 1–40



Download English Version:

https://daneshyari.com/en/article/4726770

Download Persian Version:

https://daneshyari.com/article/4726770

Daneshyari.com

https://daneshyari.com/en/article/4726770
https://daneshyari.com/article/4726770
https://daneshyari.com

