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COVER:
Major present-day tectonic elements and Devonian and Early Carboniferous metallogenic belts for Northeast Asia. The major tectonic elements are (1) the 
North Asian and Sino-Korean cratons; (2) cratonal margin units overlapping the cratons; (3) a suite of cratonal terranes or superterranes derived from the North 
Asian and Sino-Korean cratons or from other cratons; (4) a tectonic collage of accreted cratonal, craton margin, island arc, and subduction zone terranes; (5) 
the active Izu-Bonin, Japan, and Kuril-Kamchatka continental margin volcanic arcs; and (6) two major and active subduction zones that occur outboard of the 
arcs and into which the Pacific Ocean plate is being thrust under the continental margin. The major metallogenic belts for the Devonian and Early Carbonifer-
ous formed in a variety of tectonic environments, including island arc volcanism, transpressive continental-margin arc volcanism, terrane accretion, transpres-
sional faulting, rifting, and kimberlite pipe intrusion. Refer to chapter 6 for detailed information on Devonian and Early Carboniferous regional geology, 
metallogenic belts, and tectonics.



Professional Paper 1765

U.S. Department of the Interior
U.S. Geological Survey

Metallogenesis and Tectonics of 
Northeast Asia

Edited by Warren J. Nokleberg



U.S. Department of the Interior
KEN SALAZAR, Secretary

U.S. Geological Survey
Marcia K. McNutt, Director

U.S. Geological Survey, Reston, Virginia: 2010

This report and any updates to it are available online at:

http://pubs.usgs.gov/pp/1765/

For product and ordering information:

World Wide Web: http//www.usgs.gov/pubprod

Telephone: 1-888-ASK-USGS (1-888-275-8747)

For more information on the USGS—the Federal source for science about the Earth, 
its natural and living resources, natural hazards, and the environment: 
World Wide Web: http://www.usgs.gov 
Telephone: 1-888-ASK-USGS

Any use of trade, product, or firm names is for descriptive purposes only and does not imply  
endorsement by the U.S. Government.

Although this report is in the public domain, permission must be secured from the individual  
copyright owners to reproduce any copyrighted material contained within this report.

Suggested citation: 
Nokleberg, W.J., ed., 2010, Metallogenesis and Tectonics of Northeast Asia: U.S. Geological Survey  
Professional Paper 1765, 624 p.

http://pubs.usgs.gov/pp/1765/
http://www.usgs.gov/pubprod
http://www.usgs.gov


iii

Contents

1. Introduction.......................................................................................................................................1-1 
	         By Leonid M. Parfenov, Gombosuren Badarch, Nikolai A. Berzin, Duk Hwan Hwang, .
         Alexander I. Khanchuk, Mikhail I. Kuzmin, Warren J. Nokleberg, Alexander A. Obolenskiy,.
         Masatsugu Ogasawara, Andrei V. Prokopiev, Sergey M. Rodionov, Alexander P. Smelov,.
         and Hongquan Yan

2. Methodology of a Combined Regional Metallogenic and Tectonic Analysis for 
    Northeast Asia............................................................................................................................... 2-1
 By Warren J. Nokleberg, Thomas K. Bundtzen, Kenneth M. Dawson, Roman A. Eremin, 
 Nikolai A. Goryachev, Alexander I. Khanchuk, James W. H. Monger,  
 Alexander A. Obolenskiy, Leonid M. Parfenov, Andrei V. Prokopiev, Vladimir V. Ratkin,
 Sergey M. Rodionov, and Vladimir I. Shpikerman

3. Mineral-Deposit Models for Northeast Asia...................................................................................... 3-1	
By Alexander A. Obolenskiy, Sergei M. Rodionov, Sodov Ariunbileg, Gunchin Dejidmaa, .
Elimir G. Distanov, Dangindorjiin Dorjgotov, Ochir Gerel, Duk Hwan Hwang, Fengyue Sun, .
Ayurzana Gotovsuren, Sergei N. Letunov , Xujun Li , Warren J Nokleberg, .
Masatsugu Ogasawara, Zhan V. Seminsky, Akexander P. Smelov, Vitaly I. Sotnikov, .
Alexander A. Spiridonov, Lydia V. Zorina, and Hongquan Yan.

4. Archean through Mesoproterozoic Metallogenesis and Tectonics of Northeast Asia.............. 4-1  
    By Alexander P. Smelov, Hongquan Yan, Vladimir F. Timofeev, Andrei V. Prokopiev, 
    and Warren J. Nokleberg

5. Neoproterozoic through Silurian Metallogenesis and Tectonics of Northeast Asia.................. 5-1
	By Nikolai A. Berzin, Elimir G. Distanov, Onongyn Tomurtogoo, Vladimir F. Timofeev, 
Andrei V. Prokopiev, and Warren J. Nokleberg

6. Devonian through Early Carboniferous (Mississippian) Metallogenesis and Tectonics of 
Northeast Asia............................................................................................................................... 6-1

By Gombosuren Badarch, Gunchin Dejidmaa, Ochir Gerel, Alexander A. Obolenskiy, 
Andrei V. Prokopiev, Vladimir F. Timofeev, and Warren J. Nokleberg

7. Late Carboniferous through Early Jurassic Metallogenesis and Tectonics of 
Northeast Asia............................................................................................................................... 7-1

By Sergey Dril, Alexander I. Khanchuk, Alexander A. Obolenskiy, 
Masatsugu Ogasawara, Sergey M. Rodionov, Vitaly I. Sotnikov, 
Alexander M. Spiridonov, Zhan V. Seminsky,  Vladimir F. Timofeev, 
Andrei V. Prokopiev, and Warren J. Nokleberg

8. Middle Jurassic through Quaternary Metallogenesis and Tectonics of Northeast Asia........... 8-1
By Sergey M. Rodionov, Alexander I. Khanchuk, Alexander A. Obolenskiy, 
Masatsugu Ogasawara, Zhan V. Seminskiy, Andrei V. Prokopiev, Vladimir F. Timofeev,  
and Warren J. Nokleberg



iv

9. Tectonic and Metallogenic Model for Northeast Asia..................................................................... 9-1
By Leonid M. Parfenov, Nikolai A. Berzin, Gombosuren Badarch, Valentina G. Belichenko, 
Alexander N. Bulgatov, Sergey I. Dril, Alexander I. Khanchuk, Galina L. Kirillova,  
Mikhail I. Kuz’min, Warren J. Nokleberg, Masatsugu Ogasawara, Alexander A. Obolenskiy,  
Andrei V. Prokopiev, Sergey M. Rodionov, Christopher R. Scotese, Vladimir F. Timofeev, 
Onongyn Tomurtogoo, and Hongquan Yan

Appendix A. Description of the Northeast Asia Project and Associated Product........................ A-1
By Warren J. Nokleberg, Leonid M. Parfenov,  Alexander I. Khanchuk,  Mikhail I. Kuzmin, 
Alexander A. Obolenskiy,  Andrei V. Prokopiev,  Sergey M. Rodionov,  Alexander P. Smelov,  
Gombosuren Badarch,  Hongquan Yan,  Duk Hwan Hwang,  and Masatsugu Ogasawara

Appendix B. Description of Map Units for Northeast Asia Summary Geodynamics Map............ B-1
By Leonid M. Parfenov,  Gombosuren Badarch, Nikolai A. Berzin, Duk Hwan Hwang, 
Alexander I. Khanchuk, Mikhail I. Kuzmin, Warren J. Nokleberg, Alexander A. Obolenskiy, 
Masatsugu Ogasawara, Andrei V. Prokopiev, Sergey M. Rodionov, Alexander P. Smelov, 
and Hongquan Yan

Appendix C. Summary of Major Metallogenic Belts in Northeast Asia 
              (the Russian Far East, Yakutia, Siberia, Transbaikalia, Northern China, 
              Mongolia, South Korea, and Japan) .........................................................................................C-1

      By Sergey M. Rodionov, Alexander A. Obolenskiy, Elimir G. Distanov,  
      Gombosuren Badarch,  Gunchin Dejidmaa, Duk Hwan Hwang, Alexander I.Khanchuk,  
      Masatsugu Ogasawara, Warren J. Nokleberg,  Leonid M. Parfenov, Andrei V. Prokopiev,  
       Zhan V. Seminskiy, Alexander P. Smelov, Hongquan Yan, Yuriy V. V. Davydov,  
       Valeriy Yu. Fridovskiy,  Gennandiy N. Gamyanin, Ochir Gerel, Alexei V. Kostin,  
      Sergey A. Letunov, Xujun Li, Valeriy M. Nikitin, Vladimir V. Ratkin, Vladimir I. Shpikerman,  
      Sadahisa Sudo, Vitaly I. Sotnikov, Alexander V. Spiridonov, Vitaly A. Stepanov,  
      Fengyue Sun, Jiapeng Sun, Weizhi Sun, Valeriy M. Supletsov, Vladimir F. Timofeev,  
      Oleg A. Tyan,  Valeriy G. Vetluzhskikh, Koji Wakita, Yakov V. Yakovlev, and Lydia M. Zorina 



Produced in the Western Region, Menlo Park, California
Manuscript approved for publication July 8, 2009
Text edited by Tracey Susuki, George A. Havach and James W. Hendley II
Layout and design by Judy Weathers and Stephen L. Scott



N
okleberg, editor—

M
etallogenesis and Tectonics of N

ortheast A
sia—

Professional Paper 1765


	Cover 1
	Cover 2
	Title page
	backs title page
	Contents
	Cover 3
	Cover 4



