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Continental China is a mosaic of numerous tectonic blocks, which amalgamated from Neoarchean to Cenozoic
broadly coeval with the cycles of global supercontinents such as Kenorland, Columbia, Rodinia, Gondwana, and
Pangaea. By reviewing the long-lasting geological evolution in the different tectonic blocks, it reveals that
more than two episodes of tectonic events, including accretionary and collisional orogeny, and dismantling, as
well as mantle plume, occurred successively or simultaneously within a single tectonic belt. This is called
superimposed orogeny in this study. Examples of the dominant types of superimposed orogeny in China include:
(1) Cenozoic continental collision superimposed on Paleo- to Mesozoic accretionary orogeny in the Tibet and
Sanjiang orogenic belts; (2) Reactivation of Paleozoic accretionary orogen in later Mesozoic oceanic subduction
in the eastern part of Qinling–Qilian–Kunlun and Central Asian orogenic belts; (3) Mesozoic oceanic subduction
under the paleo-suture in the South China Block; (4) Mesozoic demantling along the Paleo- and Neoproterozoic,
and Paleozoic sutures in the eastern part of North China Craton; and (5) mantle plume rising through
metasomatized lithospheric mantle or stagnant oceanic slab in the Emeishan large igneous province. A compre-
hensive review of the spatial-temporal distribution of ore deposits and their salient features shows that the
superimposed orogeny has exerted significant control onmetallogeny in China. The giant porphyry and skarnore
deposits, as well as orogenic gold deposits were preferentially formed along previous tectonic suture, craton
margin, and arc during later orogenesis due to the remobilization of previously enriched metals. Superimposed
orogeny has reworked the lithospheric structurewith concomitant granitoid-associatedmetallogeny. Themixing
of magmas from juvenile lower crust, ancient lower crust, and middle crust, which tends to induce the different
mineralization of Cu–Au, Mo, and Pb–Zn–W–Sn deposits respectively, was considered to generate a wide variety
of combinations of metal species. The superimposed orogeny caused the overlapping of diverse genetic types of
deposit formed in different tectonic periods in the same tectono-metallogenic belt. The stratiform ore deposit,
including BIF, VMS, SEDEX, or sedimentary sulfide layers, formed from Neoarchean to Paleozoic, were modified
by later mineralization, resulting in the enrichment of the various metal species and enhancement of ore
resources. This study brings up the concept of composite metallogenic system to summarize the regional
metallogeny driven by superimposed orogeny. The composite metallogenic system was dominantly character-
ized by the multi-episodic and diverse mineralization concomitant with one or more features, including
mineralization evolved from the previous metal enrichment, later overlapping or modification on previous ore
belt, and diversifying of metal species derived from reworked lithosphere.

© 2017 International Association for Gondwana Research. Published by Elsevier B.V. All rights reserved.

Keywords:
Composite ore system
Superimposed orogeny
Continental collision
Adakite
Supercontinents
China tectonics

Contents

1. Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
2. Crustal architecture of China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218

2.1. Tectonic units and their evolutionary outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
2.2. Main sutures and arcs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218

2.2.1. Paleoproterozoic subduction system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 218
2.2.2. Neoproterozoic subduction system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

Gondwana Research 50 (2017) 216–266

⁎ Corresponding author.
E-mail address: djun@cugb.edu.cn (J. Deng).

http://dx.doi.org/10.1016/j.gr.2017.02.005
1342-937X/© 2017 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.2017.02.005&domain=pdf
http://dx.doi.org/10.1016/j.gr.2017.02.005
mailto:djun@cugb.edu.cn
http://dx.doi.org/10.1016/j.gr.2017.02.005
http://www.sciencedirect.com/science/journal/1342937X
www.elsevier.com/locate/gr


2.2.3. Early Paleozoic subduction and collisional system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221
2.2.4. Carboniferous subduction and collisional system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
2.2.5. Permian to Triassic subduction and collisional system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224
2.2.6. Jurassic to Cretaceous subduction system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
2.2.7. Cenozoic subduction system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

2.3. Cenozoic continental collision, demantling and mantle plume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
2.4. Mantle plume and demantling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225

2.4.1. Mantle plume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 225
2.4.2. Demantling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

3. Multi-stage metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
3.1. Tianshan–Altay orogenic belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

3.1.1. Early Paleozoic metallogenesis related to oceanic subduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
3.1.2. Early Carboniferous metallogenesis related to arc construction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
3.1.3. Late Carboniferous metallogenesis related to oceanic subduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226
3.1.4. Triassic metallogenesis in post-collision setting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
3.1.5. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

3.2. Northeast China blocks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
3.2.1. Paleozoic metallogenesis related to oceanic subduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228
3.2.2. Triassic metallogenesis related to the closure of Central Asian Orogenic Belt . . . . . . . . . . . . . . . . . . . . . . . . . . 229
3.2.3. Jurassic to Cretaceous metallogenesis related to double-side oceanic subduction . . . . . . . . . . . . . . . . . . . . . . . 229
3.2.4. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

3.3. North China Craton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
3.3.1. Precambrian metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230
3.3.2. Early-Paleozoic to Jurassic metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 232
3.3.3. Early Cretaceous metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233
3.3.4. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235

3.4. Qinling–Qilian–Kunlun orogenic belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
3.4.1. Early-Paleozoic metallogenesis related to Proto-Tethyan orogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
3.4.2. Late-Paleozoic metallogenesis related to Paleo-Tethyan orogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 235
3.4.3. Middle Triassic to Late Cretaceous metallogenesis related to intraplate extension . . . . . . . . . . . . . . . . . . . . . . . 237
3.4.4. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237

3.5. Tibetan plateau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
3.5.1. Jurassic metallogenesis related to accretionary collision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
3.5.2. Paleocene to Eocene metallogenesis related to continental collision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
3.5.3. Miocene metallogenesis related to continental collision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 241
3.5.4. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242

3.6. Sanjiang orogenic belt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
3.6.1. Metallogenesis related to Proto-Tethyan evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
3.6.2. Metallogenesis related to Paleo-Tethyan evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
3.6.3. Metallogenesis related Meso- and Neo-Tethyan evolution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
3.6.4. Oligocene metallogenesis related to lithospheric mantle removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
3.6.5. Eocene metallogenesis related to crustal shearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244
3.6.6. Neogene metallogenesis related to crust extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
3.6.7. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246

3.7. South China Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
3.7.1. Precambrian metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246
3.7.2. Paleozoic metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
3.7.3. Metallogenesis related to Emeishan LIP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
3.7.4. Triassic Au metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
3.7.5. Jurassic metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248
3.7.6. Cretaceous metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250
3.7.7. Cenozoic metallogenesis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250
3.7.8. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251

4. Superimposed orogeny in China . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
4.1. Types of superimposed orogeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
4.2. Example of superimposed orogeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252
4.3. Triggers for superimposed orogeny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254

5. Control of superimposed orogeny on composite metallogenic system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254
5.1. Space–time location of newborn ore deposits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254
5.2. Source of ore-forming granitoids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255
5.3. Overlapping or modification of ore deposit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256
5.4. Composite metallogenic system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

6. Concluding remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258
References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 258

217J. Deng et al. / Gondwana Research 50 (2017) 216–266



Download English Version:

https://daneshyari.com/en/article/5785244

Download Persian Version:

https://daneshyari.com/article/5785244

Daneshyari.com

https://daneshyari.com/en/article/5785244
https://daneshyari.com/article/5785244
https://daneshyari.com

