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IGCP 662介绍

Objectives:：Compare accretionary and
collisional orogens through isotopic
mapping. To delineate differences in
composition and architecture between
accretionary and collisional orogens; To
establish criteria to (semi-) quantitatively
describe orogenic development by the
ratio of juvenile/reworked crust; To better
understand the role of orogenic
composition on metallogenesis.

Project leaders: Tao Wang (China), Dmitry
Gladkochub (Russia), Zengqian Hou
(China), Reimar Seltmann （ UK), Inna
Safonova (Russia), Wenjiao Xiao (China),
Suzanne Y. O‘Reilly （Australia ,
Cees van Staal（Canada）.
Website: http://www.igcp662.org.cn/

IGCP662--Orogenic 
architecture and crustal 
growth from accretion to 
collision: examples from 
the Central Asian Orogenic 
Belt and Tethyan Orogen 
(2018-2022)
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2020-2021年工作概况

2020年总结了国际合作交流活动总结



2020-2021年工作概况

总结了2018-2019年的国际合作交流活动总结



2020-2021年工作概况

总结了2018-2019年的国际合作交流活动总结





Delegates photo at the GFZ in Albert Einstein Science Park, Potsdam; 
(b, c, d and e) the IGCP-662 leaders Profs. Reimar Seltmann, Wenjiao 
Xiao, Tao Wang and Inna Safonova gave talks; (f and g) Photos of 
field investigation in Erzgebirge part of the Hercynian orogenic belt 

and from underground mine visit.

 

 

 

 

 
 

First Announcement  

”The Geology of Eurasia” 

International Workshop at GFZ Potsdam / Germany: 27-28 June 2019 

Co-sponsored by IGCP-662 project (2018-22)  

“Orogenic Architecture and Crustal Growth from Accretion to Collision: 

examples from the Central Asian Orogenic Belt and Tethyan orogen” 

Plenary Talks by Members of Leibniz Society (MLS):  

 Prof. Wenjiao Xiao, MLS Inaugural Lecture (CAS Beijing / China) 

New insights in the Altaids – Tethysides Amalgamation 

 Prof. Celal Sengör, MLS (ITU, Istanbul / Turkey) 

The Tectonics of the Altaids 

Joining the organization of international symposium “The Geology of Eurasia” 

in GFZ Potsdam

GFZ——German Research Centre for Geosciences (GFZ)

The IGCP-662 project joined as co-sponsor the organization of an

international symposium “The Geology of Eurasia” held at the

Helmholtz-Centre Potsdam-German，GFZ during the 26th of June

to 1st of July, 2019.

The IGCP-662 leaders Profs. Tao Wang, Reimar Seltmann, Inna

Safonova and Wenjiao Xiao attended the symposium and gave

talks.



Joining the organization of international symposium “The Geology of Eurasia” in GFZ Potsdam

After the symposium they participated in the field trip examining the Hercynian

orogenic belt in German Erzgebirge, to investigate the composition and magma

evolution of the Hercynian orogenic belt. During the field trip, they also visited

famous outcrops where granulite was first recognized, named and studied.

2020-2021年工作概况



Photos from the second workshop of the IGCP-662 project. (a) Group photo of the participants; (b) Prof. Tao Wang, the 
leader of
the IGCP-662 project, introduced the work plan of the IGCP-662 project for next year; (c) Prof. K. Schulmann and Dr. P. 
Hanžl from the
Czech Geological Survey introduced the mapping results obtained over the past years; (d) Group photo during the field 

trip.

Second workshop and field excursion in Mongolia 2019



The Mongolian University of 

Science and Technology, 

the Institute of Paleontology 

& Geology, of the Mongolian 

Academy of Sciences (MAS), 

Institute of Astronomy and 

Geophysics of the MAS, the 

Czech Geological Survey 

and other institutions co-

operated for organizing the 

workshop and field 

excursion. 

Photos from the second 

workshop of the IGCP-662 

project. (a) Group photo of 

the participants; (b) Prof. Tao 

Wang, the leader of the IGCP-

662 project, introduced the 

work plan of the IGCP-662 

project for next year; (c) Prof. 

K. Schulmann and Dr. P. 

Hanžl from the Czech 

Geological Survey introduced 

the mapping results obtained 

over the past years; (d) 

Group photo during the field 

trip.

2020-2021年工作概况

Second workshop and field excursion in Mongolia 2019



Joining EGU and organizing a session 2019

The EGU 2019 was held during 7th to 12th April in Vienna, 

Austria. Ying Tong, secretary-general of IGCP 662 and some 

core members attended the meeting. 

 Drs. Ying Tong, Jianjun Zhang and Peng Song and 

Pengfei Li, representing the IGCP-662 project team, 

participated in the meeting of IGCP project leaders 

organized by UNESCO/IUGS/CGMW. The meeting was 

presided by Özlem Adiyaman, who first introduced the 

newly approved IGCP projects in 2019.

 In cooperation with IGCP Project 662, the session 

“Accretion, collision and oroclinal bending in the Late 

Paleozoic: linking with the supercontinental evolution 

(TS7.5/GD5.11)” was organized by Pengfei Li, Daniel 

Pastor-Galán, Karel Schulmann and Min Sun. Seven oral 

and 15 poster presentations were presented on the 

session.

 The IGCP662 project, together with IGCP 667 project, 

carried out exchanges with Commission for the 

Geological Map of the World (CGMW) during the EGU 

2019. 
Photos from EGU 2019. (a) Group photo of participants in the session “Accretion, 

collision and oroclinal bending in the Late Paleozoic: linking with the supercontinental

evolution (TS7.5/GD5.11)”; (b) Dr. Ying Tong introducing the IGCP-662 project; (c) 

Participants discussing in the session; (d-e) The IGCP-662 project and the IGCP-667 

project exchanged work with the CGMW; (f-h) Discussions after the oral report and the 

communication in the panel area.

TS7.5/GD5.11 Accretion, collision and oroclinal bending in the Late Paleozoic: linking with the supercontinental evolution, Sponsored by IGCP 662 

2020-2021年工作概况



2020-2021年工作概况

在DEEP2021会议上，组织了专题7 学术研讨，21个
报告，其中两个被选定在大会报告。







Report of Session 7 of DEEP-2021
1. Title  Session 7: Lithospheric architecture and deep material probing (Co-sponsored by IGCP 662)

2. Convenors

HOU Zengqian (National Science Foundation of China, Institute of Geology of CAGS, China), WANG Tao (Institute of Geology, CAGS, 

China), O' REILLY Suzanne Y. (Macquarie University, GEMOC ARC National Key Centre, Australia), SELTMANN, Reimar (The Natural 

History Museum, UK), XIAO Wenjiao (Xinjiang Institute of Ecology and Geography, CAS, China)，GLADKOCHUB Dmitry (Institute of 

the Earth's Crust, Siberian Branch, RAS, Irkutsk, Russia), VANSTAAL Cees (Geological Survey of Canada), SAFONOVA Inna 

(Novosibirsk State University, Russia)

3. Scope

This session is co-sponsored by IGCP-662 project and all conveners come from the co-leaders of IGCP-662. The session fucuses on 

probing on deep materials and lithosphere architecture, one of the important tasks of solid-Earth science. There are 19 presentations, 

including 6 keynotes. These presentations are grouped into three parts. The first part fucuses on mantle compositions and dynamics; the 

second on multiple approaches of geochemical and geophysical methods; and third on deep crustal compositions and mineralization.

4. Scientific highlights

Several presentations present powerful integration of geochemical and geophysical as well as geothermal methods to probe mantle 

compositions and architecture. In Tibet, mantle flow in a collisional setting was discussed in details. Orogen-scale isotopic mapping 

demonstrate crustal architecture of orogens and characterize different-type orogens in term of deep compositions.

5. Level of presentations (at forefront of international research, or?)

Many presentations show high level at forefront of international research. Multiple approaches (such as isotopic mapping and geophysical 

investigation) have been used in regional and orogens to probe deep materials and lithosphere architecture. Some new achievements have 

just published in high-level journals. 

6. Level of discussion, and activity of participants.

The discussion is heated. The time of the session was planned at 19-21.45, but the session and discussion continued to 23.00. 

7. Facts: No. of papers, approximate No of participants

There more than 120 participators during the virtual meeting. Some new achievements have just published in high-level journals. Several 

presentations could be submitted about 3-6 papers. 

8. Organizational support.

The Organization is good and gave a great help for to organize the session.

9. Suggestions for future virtual meetings.

Deep prob on Erath, particularly on deep materials, is a forefront of international research. Hope to continue to organize such similar 

virtual meetings.

Penners: Tao WANG

O' REILLY Suzanne Y. O' REILLY x



2020年挂网文章35篇，2021年20余篇
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2021年研究进展

1. 关键地区解剖揭示古亚洲洋闭合过程

2. 建库编图，揭示亚洲花岗岩演化及陆块聚合

3. 提出定量刻画造山带类型新标志和思路

4. 提出地幔通道流新概念—高原生长新机制

5. 造山带物质架构成矿制约实例



证据1：中天山东段C-P基性-超基性杂岩形成于俯冲下的伸展环境

进展：古亚洲洋自西向东于中-晚三叠世准同时闭合

Mao Q.G., 2021,

Gondwana Research

关键地区解剖揭示古亚洲洋闭合过程



Ao S.J. et al., 2021,

International Journal of Earth Sciences

证据2：东天山发现二叠纪-中三叠世增生杂岩，指示洋于中-晚三叠世闭合

硅质岩、玄武岩、砂岩等构成逆冲叠瓦构造
东天山康古尔增生杂岩中玄武岩具有N-MORB特征

最年轻基质（砂岩）最大沉积年龄为234 Ma

中三叠世北天山洋仍处于俯冲背景

关键地区解剖揭示古亚洲洋闭合过程



证据3：阿拉善P弧前盆地和T弧背前陆盆地物源变化揭示古
亚洲洋于中-晚三叠世最终闭合

中亚南缘二叠纪弧前盆地的区域对比

Song D.F. et al., 2021, GSA Bulletin

阿拉善-华北北缘晚古生代多岛洋格局

Song D.F. et al., 2021, Geophysical

Research Letters

关键地区解剖揭示古亚洲洋闭合过程



系统框架已基本搭建完毕，
临时网址：http://39.106.68.244/

两入：
网站提供了众包模式的数据上传。
后台python机器人程序实现数据的自动抽取上传。

三用：
 网站提供了成果发布（2020年岩浆岩编图为底图，
与高德、esri、osm等数据集叠加显示）。web 
mocator和wgs84两种投影方式的发布与切图。

 网站提供了数据查询与导出excel。
 提供了二次开发接口，RESTful。

初步构建岩浆岩数据库，完善数字化编图

主要功能

建库编图，揭示亚洲花岗岩演化及陆块聚合



初步构建岩浆岩数据库

建库编图，揭示亚洲花岗岩演化及陆块聚合



To be submitted to a special issue of ESR: “Toward a big data approach for reconstructing regional to global 

paleogeography and tectonic histories (Guest Editors: Z. X. Li, B. Eglington, and T. Wang)”

建库编图，年代学数据揭示亚洲岩浆演化，提出5个阶段和三种方式的陆块聚合
过程Hutton国际会议大会报告、DEEP2021 专题7 报告

Digit Mapping + big data + integration research 

建库编图，揭示亚洲花岗岩演化及陆块聚合

Wang et al., 

ESR (in review)



全球岩浆岩图

建库编图，揭示亚洲花岗岩演化及陆块聚合



Questions

How to classify and describe orogens by architecture?

Relationships between orogenesis and crustal growth ? 

R.W. Wilson et al.

(eds) 2019. 

Cawood et al.,

2013

同位素填图揭示造山带深部物资组成架构，提出定量刻画造山带类型新标

志和思路，揭示造山与地壳生长关系（DEEP2021 报告）

提出定量刻画造山带类型新标志和思路



Isotopes of felsic to intermediate igneous rocks probe deep crust, similar to drilling exploration

王涛和侯增谦，
2028 

Approaches

Caledonian CAOB

Lachlan

CCOC

Appalachia

Tethyan 

Variscan

 Isotopic (Nd) mapping

 Compare architecture of 7 orogens

提出定量刻画造山带类型新标志和思路



Orogen types and 

their six-stage 

evolution

Stage VI: <2% juvenile crust.

Stage V: <2%  juvenile crust.

Stage IV: 7%–30% juvenile 

crust.

Stage III: 30%–50% juvenile 

crust.

Stage II: Ongoing accretion, 

50%–70%  juvenile crust. 

CAOB.

Stage I: >70% juvenile crust. 

intra-oceanic arcs. 

 Nd-isotopic mapping shows that the proportions of juvenile crust decrease from accretion to collision.

The architecture of crustal growth (e.g., the proportions of juvenile to reworked crust) can quantitatively characterize

orogenic types and evolution in a Wilson Cycle.

提出定量刻画造山带类型新标志和思路



侯增谦等，2021

How the Tibetan Plateau grew on a large-scale is a major scientific question.

The world’s largest plateau

Lhasa

Songpan

India

Qinling-Qilian-Kunlun

Pan et al., 2008

Ding et al., 2019

Qiangtang

提出地幔通道流新模型及其成矿制约

侯增谦ppt 



Distribution of large low-velocity anomalous bodies Spatial development location

Hou et al., 2021, Science Bulletin

Primary control ：
Continental 

subduction front

e.g. North of BNS

Secondary control 

Rigid continental 

margin
Southern margin of 

Tarim, western margin 

of the Yangtze,

Alxa / Ordos

Third control

Lithospheric 

discontinuity 
Ancient suture zone; 

intersection zone of 

supracrustal faults; 

large strike slip fault 

zone

1. Six low-velocity body groups with clustered, equidistant and 

discontinuous distribution

提出地幔通道流新模型及其成矿制约

侯增谦ppt 



Magmatic assemblage: mafic+felsic volcanic 

rocks

Magmatic series: potassic-ultrapotassic

Eruption age ：42-0.2 Ma

Magmatic assemblage: adamellite porphyry

Magmatic series: potassic-ultrapotassic

Eruption age ：42-32 Ma

Magmatic assemblage: lamprophyre 

group + trachyte + OIBs

Magmatic series: potassic-ultrapotassic

Eruption age ：36-32 Ma；16-0.3Ma

carbonatites +

alkaline rocks

19-7 Ma

27-10Ma

Mantle flow and giant potassic magmatic belt

35Ma42-32 MaQaidam Basin 

Songpan-Ganzi terrane 

Lhasa terrane 

提出地幔通道流新模型及其成矿制约

Hou et al., 2021 侯增谦ppt 



Summary: three mantle flow patterns

Continental interior

Mantle plume

Back-arc 

spreading

Island arc orogen Collisional orogen

Mantle flow

提出地幔通道流新模型及其成矿制约

侯增谦ppt 

Mantle flow—The 

new mechanism of 

large-scale growth 

in Tibetan Plateau



同位素填图、地球物理、数值模拟揭示出斑岩矿床都形成于新生的岩石圈区（Hf 正值、Mg值
高、低速区域 ，软流圈改造区）。斑岩矿床的挥发分来自大洋俯冲，提供成矿远景区依据

速度结构+热流值反演

Xu et.al., ESR 2021

煌斑岩同位素+Vs速度结构+热流值反演识别软流圈成分

扬子西缘岩石圈受到软流圈物质的改造

造山带物质架构成矿制约实例



Working plane 

2018:

Website.

First workshop. Pre-and post workshop training course

2019:

Second workshop Ulaanbaatar. Mongolia / Germany. 

2020 -2021:

1. Third workshop during the 36th IGC, New Delhi, India. 

2. 圣彼得堡工作及野外会议
3. Pub special issues 

2021:

Fourth workshop in August 2020, in Irkutsk, Russia,

越南胡志明及野外会议
参与DDE，在巴黎UNACO 做好全球岩浆岩图、岩浆岩数据库发布

2022:

Final workshop in Beijing， Pre-workshop near Beijing, Post workshop 

fieldwork in Yunnan



Thank you!

WANG, Tao

Welcome www:igcp662.orn.cn


