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August, 2010
Dear Colleagues,

The Altay-2010 conference held in Novosibirsk, 29-30 June 2010, addressed the need to enhance the
understanding of the complex processes that contribute to the construction of the lithosphere in the Central
Asian Orogenic Belt (CAOB). Discussions with Karel Schulmann (University of Strasbourg), Alfred
Kroener (University of Mainz), Min Sun (University of Hong Kong), Nikolai Dobretsov and Mikhail Buslov
{both fromthe Inotit £ Cealaavand Mineralogy SB RAS) and other colleagues. have encouraged Reimar
Seltmann (CERCAMS NHM Londdn) and myself to take the initiative of launching the preparation of a
project proposal for submission to the International Geoscience Program to seek funding for a 5-year IGCP
ot scheduled to commence at begin 201 1. Due to his extended travel over the next few months, Reimar

that will take shape within next 2 months. The planned project has as tentative title "Continental construction
of the Altaids (Central Asian Orogenic Belt) compared to actualistic examples from the Western Pacific".
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The Executive Director 13 August 2010

Dr. John W. Hess

Geological Society of America
3300 Penrose Place

PO Box 9140

Boulder, CO 80301-9140
USA

Dear Dr. Hess,

I wish to submit the attached proposal for a Penrose Conference to be held in Urumgi, China in

September 2011. The proposal is provisionally entitled "Comparative evolution of past and present

accretionary orogens: Central Asia and the Circum-Pacific". This is a revised proposal that arises

from mounting interest in the geologic evolution and economic geology of the Central Asian
Orogenic Belt (CAOB), the largest and one of the least understood accretionary orogens on Earth. I,
along with my co-convenors, feel strongly that comparing the CAOB with the Circum-Pacific

orogens will help us to better understand the formation of accretionary orogens in general and thus

European Research Council

ERC Advanced Grant 2010
Research proposal (Part B1)!

COntinental Growth and Mechanism of Accretion of
Crust: Central Asian Orogenic Belt

COG MAC

Cover Page:

- Name of the Principal Investigator (PI} Karel SCHULMA

- Name of the PI's host wmstitution for JeTt:
(CNRS)

- Proposal full title: COntinental Growth and Mechanism of Accretion of Crust: Central Asian
Orogenic Belt

- Proposal short name: COG MAC

- Proposal duration mn months: 60 months

lonal de la Recherche Scientifique

Proposal summary:

A common perception is that most of the continental crust formed episodically in the late Archean and
Proterozoic during a sertes of short. sharp events. and that crustal growth through the Phanerozoic was
less volummous and quasi-continuous. This apparent difference in style has led to the notion that
Precambrian geodynamics were different from those at present and that in the Archean plate tectonics
functioned in another manner or not at all. This interpretation 1s challenged by information emerging from
study of the Central Asian Orogenic Belt (CAOB). a vast swath of crustal rock that grew rapidly in the
Paleozoic: its presence provides evidence that large amounts of continental crust formed episodically at a
time when plate tectonics was operating. Continental formation can be divided into two processes: the
crustal growrh (addition of sialic material at convergent margins) and conrinent consmuction (lateral
accretion of oceanic and continental fragments). Enough information 1s available to show that the CAOB
formed 1n three stages: a first peak at 530 Ma represents a period of accelerated accretion via obduction
(continent construcrion); the second at 380 Ma corresponds to a period of massive addition of juvenile
contmental material (crustal growth); and the third (290 to 270 Ma) is marked by the lateral accretion
onto the continental blocks accompanied by magmatic reworking and oroclinal bending of multilayer
crust generated during the earlier crustal growth stage (continent construction). In this project we will use
a multidisciplinary approach to investigate the CAOB by addressing two fundamental questions: (1) How
does the continental crust grow, (2) Was contment growth episodic and if so. what caused the periods of
accelerated activity?
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OCHOBHOWM LeNblo NPoeKTa ABNAKOTCA LLIVIpOKOMaCLLITa6HbIe U MynbtTn-ancumniamnHapHble
nccnegoBaHMA nNnpoueccos 06pa3OBaHVIFI KOHTUHEHTAa/IbHOM KOpbl LlEHTpaI'IbHO-ABMaTCKOI'O

CKNag4yartoro noAaca

OcHOBHbIe BOMNpOCbI

1. [encrButenbHO N dpaHepo3omn ObIn NepUogoM akTUBHOIO pocTa
KOHTUMHEHTAalNIbHOW KOpbl B 3TOM pernoHe (Jahn et al., 2004; Jiang et al., 2011)
nnn ee bonbluas Yactb obpasoBanack B apxee (Wang et al., 2009; Hawkesworth et
al., 2010)?

2. KaKOBO COOTHOLIEHWE IOBEHUILHOW N peumKanpoBaHHoM Kopbl B LLACI?

3. MarmaTtuyeckme Ayru nam TeppenHbl rOHABAHCKOM rPynnbl aKKPeTUpoBaan K
aKTUBHbIM OKpanHam Cnbupckoro, KaszaxcrtaHckoro, Tapumckoro n Ceepo-
Kutamckoro KpatoHoB?

4. KakoB 6bin1 6anaHC mexay aKKPELUMOHHbIM NMPUPOCTOM M TEKTOHUYECKOM 3PO3UEN,
NCXOAA U3 COBPEeMEHHbIX 06CTaHOBOK B 3anagHon Maunduke?

5. Kakue coumanbHO 3Ha4YMMble reosiorm4yeckme NPoLLecchl, CBA3aHbI C NpoLeccamm
bOpMUPOBAHMA KOHTUHEHTA/IbHOM KOPbl (06pa3oBaHME MECTOPOXKAEHUN,
CEMCMUYHOCTb, BY/IKAHN3M)?



KoHuenuus lNpoekrTa:
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OcHOBHble BONPOCHI

Kakow nepuop obpasoBanua kopbl LUACI 6bin rnaBHbiM: dpaHepo3on (Jahn et al,,
2004; Jiang et al., 2011; ) nnun apxen (Wang et al., 2009; Hawkesworth et al., 2010);

KakoBO COOTHOLIEHWE IOBEHUbHOW N peumnKanpoBaHHoM Kopbl B LLACI?

MarmaTuyeckme ayru nnm TeppenHbl rOHABAHCKOW rPyNnbl aKKPETUPOBaAIN K
aKTMBHbIM OKpanHam Cnbupckoro, KasaxcrtaHckoro, Tapmmckoro u Cesepo-
Kutanckoro KpatoHoB?

KakoB 6bin 6anaHc mexKay akkpeunoHHbIM MPUPOCTOM U TEKTOHUYECKOW 3p03nen,
NCXOAA U3 COBPEeMEHHbIX 06CTaHOBOK B 3anagHon Maunduke?

Kakne counanbHO 3HaYMMble reo1IorM4eckme NpoLecchl, CBA3aHbl C Npoueccamm
bOpPMUPOBAHUA KOHTUHEHTA/IbHOW KOpPbl (06pa3oBaHME MECTOPOXKAEHUN,

CEMCMUYHOCTb, BY/IKAHN3M)?



bonee KOHKpPeTHbIe BOMNpPOChHI

a) Otnunuyancsa nu mexaHnsm obpasoBaHUS KOBEHUITBHOM KOPbI B apxee U paHepo30e?

6) Kak npouecchbl pocTa-obpaszoBaHnsa KOpbl (OBEHUITbHBIN N PELMKITUPOBAHHLIN) U
pOCTa KOHTUHEHTA/OB (aKKpeums) cBsi3aHbl C aKTUBHOCTbIO MaHTUKM (Temneparypa?
NfoMbI? genaMmuHauma?)?

B) KakoBa 6bina ckopocTtb pocta LACI1? Kakon 6bin 6anaHc mexay poCTOM Kopbl
(roBEHUNbHAsA Kopa) N POCTOM KOHTUHEHTA/OB (akkpeuust)?

r) Urpana nu akkpeunsi okeaHMYeCKux NiaTto BaXKHYK Posib B npouecca pocTa
KOHTUHeHTa/oB?

0) Bnuanu ny npoueccbl KOPOBOro pocTa (F0BEHWUIbHbLIN) Ha MNPOLECCHl YTONLLEHWNS
OKeaHW4YeCKoW Kopbl?

e) [Noyemy B HEKOTOpbIe Nepuoabl JOMUHUPOBAIM NPOLIECChl KOPOBOro PoCTa, a B
ApYyrne KopoBoro peuunknuHra?

X) KakoBa npun4ymMHa aHaporeHHoro marmatmama (nnombl, AenamMmuHaums, apyroe)?

3) Kak ckopocTb U MexaHn3M ob6pa3oBaHNs N pocTa Kopbl CBSA3aHbl C 06pa3oBaHNEM
KPYMHENLLUX MECTOPOXAEHUIA NONS3HbIX UCKORAEMbIX?



1. Apxeit unu paHepo3on?

Hawkesworth et al., 2010
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2. OBeHUNbHAA KOpa UNun peuynKkanpoBaHHan?

[Ona NOHMMaHKUA reHe3unca rpaHUTONA0B U COOTHOLUEHMA IOBEHU/IBHOW U PELIUKINPOBAHHOM KOpPbI
B LLACIMe HageXHbIM MHCTPYMEHTOB SIBAAETCA COYETAHME U30TOMNHbIX Hf XapaKTepucTnk UMpKoHOB
n Nd B nopoge.

MocneaHue aaHHble no Hf M3oTonam B LMPKOHAX MOKa3aau, YTO MCTOYHUKM FPaHUTOMA0B U |- 1 S-
TMNa HeOAHOPOAHbI, YTO, 0AHaKo, He pukcmpyetca Nd nsotonamm no nopoae.

[NaHHble no Hf nsotonam B LMPKOHAX U peAKOINEMEHTHOM reoXmmmnm nokasanu, 4to B LACHe
KOJINYECTBO HOBEHW/IbHOM KOPbl MEHbLUE, YeM NMPeanosiaraaocb paHee.

HaacybayKumMoHHble «MEeTKU» BO MHOTMx rpaHutomnaax LLACI pakTMyecku oTparkatoTt
XapaKTEPUCTUKN UX NCTOYHUKA, @ HE CaMMX pacnaiaBOB U, cneaoBaTesibHO, He MOTYT ObiTb
MCNONb30BaHbI 419 TEKTOHUYECKUX PEKOHCTPYKLUNA.

Zircon &, Signatures:
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3. Cybayuupylouime oKpanHbl UK aKKpeTupylowue?
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enoABWXHbIN R,
nok  osepxHocTs CyﬁnyKuMOHHiM
cpbisa/ KaHan

_CKOMbXEHUs1 X e ——TT T

w— gy s s
o e S G g N S P SR
/.’/.///./‘r‘.’./(’/‘//:’/f‘//.///‘

)Ken°6 A \\\x\\\\\\x\s\s\\\\\
¥ \ \\”T R AT U S L G Lt Uit A S e M g
v'v T, A AR v TRALEGS MDA U KADEAS NOD
- o T o TTI’Y o BHyTpeHHHﬂ npu3Ma Uium Kapkac nopo,
rr PN R 5 S 0 T e e St g T I ol Y R M I R
b % 4 f » g

T D N AN R O N RY A R R

Touka oTcuyeTta

Cyb6aykuus ocagkoB

.

”
.
~»
5
-

bt
.
.

D
ol P

Cy6aykumoHHas \ V\ S

3aposun
' WL o6nomku |
Cy6ayumpoBaHHbIg
acankn : Scholl&Von Huene, 2007
PaccTtosiHue yBenuuuBaeTtcs
O6pasoBaHue Touyka oTcyeTa

dpoHTanbHOM | HenoaBWXHBLIN Cy6,qyxuuonnbﬂ/
NpU3MBbI 6ok KaHan [

NI T 3 SRR R RN N I SRR, tr

A m\«\\\\\\\\\\\\\\\\\\\\\ ?'

; "\"\"\(\"\/\"\."\'\rx"\'/\"\’\{\ fafs el nln f e nYs "
‘q\ . PP IPPI I PIrrr I )N

YO Y T T Ty ——d . . A S et ol N Gt N B R o R S -
,T‘TTI‘:"TT'TT XX I‘TTITI' - NN AR AN R M N AL M WA
R .; SN2 BHyTpeHHHH npusma Wnu Kapkac nopopg J
- . T DTN YW L TRC ST WAL YIRUL SR VIS SR SRR BN e A T VY Ve Jaer S ~

$Y-9NN o D0k A e Dia T, ) NN NW
. "fl.l!l.l!./ff/'fﬂ./f./)‘f/‘
TN S N RSN SRR N AN
Vo R Ay B BT B S AR R B N AC A
L SIS S S S S S S S S R S S L Y
P PR PP P PRI D PP D
Cyoaykuusa ocagkoB
h > NF W S S Ry B A
LTS S S SR
F A A

Cy6ayKkumnoHHas apo3us

W MY
C N NG NI Y

: ._ “\\ ApoaupoBaHHble
1.‘

00noMKu |

Cy6ayumpoBaHHble |

AKKpeTYRYIOWIHE OKDIMHRL . <o, ocank

30



Cxemaruueckoe CTPOCHUC aKKPCIIMOHHOI'O KOMIIJIICKCA

IToBepXHOCTH CcpbIBa

Oxkeanuueckas ctparurpadus

aKKpeLuUOHHbIU KOMMMEeKC
MaHToO, OB AnoHus

Oxkeannyeckas
AprujuinTel
miuta ¢ MORB p

bazansrer OIB - Kpemuucrbie aprusuimThb

N3BecTHsIKK - Kpemuu

[Tecuanuku TonyObie cranibl

CadoHoBsa U.HO._Mpoekt MI



Yamatotai
. 799
797
*Kitaoki

Yamato basin
mJ-eK subduction complex
723

%"'0/
Q Y

IP subduction complex

MT

&)

\=
i3

! \ \ F‘os.i-Mlocem

AN

Okinf
O°‘¢° o “W“u””@*\\\\\l\\w Fig.5
h Qlf S0

PN o
/
O Shimanto
e
c°‘“°\
o

,é,b \m\\ Ry_"' R %@\

O/‘ws\)“fm\o/,{' 29.8\\ e - 80 85 90
(W T S = —
vy 207 Pankai trough o Novosibirs. LA
. % Q -----------
\ T
Kyushu-Palau Ridge \ . By Qs %
I 442 \ \— 9\6 i L Q ‘;
i . Biya-Barnaul S AES
Philippine Sea Plate 443 \ | Basin Biysk
[) e
A "
\ Pz
l N
50 2
Hensiemcs niu 'OpHbIU o
Anmau aHano2om D %
SAnoHuu?
...... D
A3 N
.......... \ == Q:
----- LT Ty Rz7 Junggar
Cadorosa U.10._MppeHt MK Ng Basin ;

95




4. 3HaueHMe NpPoLeccoB, CBA3aHHbIX C 06pa3oBaHUEeM KOHTUHEHTOB, ANA

obuiecrsa
KaTactpocunyeckue aBneHus npupoabl n
fonbk3a UX BO3AENCTBUE Ha OKPYXKaloLLylo cpeay
ObpasoBaHue BynkaHnam: amaHaumu rasa 3eMneTpsacenmns,
MECTOPOXOEHUN MU nenna n ux Bo3gencrTeme LyHamu,
NONE3HbIX Ha OKpY>XarLLylo cpeay u CENCMOOMOSI3HU
NCKOMaeMblX KnnMaTn4yeckne sBneHuns
0
lpupoOdHbIe 2ceono2udeckue npoyecchol
|
OkpauHHo- BHyTpnnAnTHbIN TekToHN4eckue
KOHTUHEHTalbHbIN (OKeaHN4ecKkum un nedopmaumun, cBA3aHHbIE
N KONNU3UOHHbIW KOHTUHEHTambHbIN) C nNpoueccamMmu cybaykumm
MarmaTuam u MarmMaTu3m 1 ByfKaHU3Mm N KONn3umn
mMeTamopdpunsm aKTUBHbIX OKpauH
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by Inna Safonova', Reimar Seltmann’, Alfved Kroner’, Dmitry Gladkochub’, Juyong Kin?’,
Karel Schulmann®, Wenjiao Xiao®, Tsuyoshi Komiya®, Min Sun®

A new concept of continental construction in

the central Asian orogenic belt

(compared to actualistic examples from the Western Pacific)

1 Institute of Geology and Mmerzlogy SB RAS. Koptyugz ave. 3, Novosibirsk, 630090, Russia
2 Korean Institute of Geoscience and Mineral Resowrces, 92 Gwahang-no, Daejeon. 305-350, Republic of Korea. Email: iy@kigam.re kr
3 Natural History Museum, Centre for Russian and Central EurAsian Mineral Studies (CERCAMS), London, UK
4 Institut fir Geowissenschaften. Universitit Mamnz, 55099 Mamz, Germany: Beijing SHRIMP Centre, Chinese Academy of
Geological Sciences, No. 26, Barwanzhuang Road, Beyjing 100037, China
5 Institute of the Earth’s Crust SB RAS, 128 Lermontova St Irkutsk 664033, Ruszia
6 Institut de Physique du Globe, 4 rue Rene” Descartes. Universite” de Strasbowrg, F-67084 Strasbowrg, France
7 State Key Laboratory of Lithosphenc Evolution, Institute of Geology and Geophysics CAS, Beymg 100029; Xinpang Research
Centre for Mineral Resowces, Chmnesa Academy of Sciences, Uruma 830011, China
8 Umiversity of Tokyo, 3-8-1 Komaba, Meguro-ku, Tokyo 153-8902, Japan

9 University of Hong Kong, Pokfulam Road, Hong Kong, China

A new concept of continental construction based on
four main terms: (1) crustal growth, (2) crustal formation,
(3) confinental growth and (4) confinental formation are
presented here. Each of these terms reflects a certain
process responsible for the formation of what we call
now “continental crust”. This concept is applied to the
Central Asian Orogenic Belt (CAOB), which is a world
major accretionary orogen formed after the closure of
the Paleo-Asian Ocean, and to its actualistic analogues

-

be inferred from the study of orogenic belts formed in
place of former oceans.

Introduction and State-of-the-art

Understanding how continental crust forms. overgrows and
evolves 15 a lughly mmportant Earth Science problem. The major
significance of the newly propozed continental construction approach
15 linked to the fact that the formation of the continental crust was
one of the most important events ever happened in Earth history. The
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Microcontinents with PR,
basement and PR, to PZ, cover:
West ™1 |shmim-Middle Tian Shan (IMT),
Siberian Stepnyak-North Tian Shan (SNT),
basin Chu-Yili (CY), Aktau-Junggar (AlJ),

and Tarim

Volcanic arcs:

I v-cm(?) North Kokehetav (NK)

- Cm, ,: Selety (Se)

Cm, - S,: Boshchekul-
Chingiz (BC)

O: Baidaulet-Akbastau (BA)

D-C: Zharma -Saur (ZhS)
and Bogdo-Shan (B)

[ ]

Accretionary wedges and
suture zones (time of accretion):
Cm,-0, : Kirgiz-Terskey (KT),
Dzhalair-Naiman (DN);
Kumdykol (KK); Urumbai (U}
I:l Cm,-0,,-(S,): Maikain-
Kyzyltas (MK)

0, ,: Erementau-Yili (EY)

- Pz, Arkalyk (A)

(S)-D, ;: North Balkhash (NB),
Zhaman-Sarysu (ZS),
Karamai (KM)

D,-C: Junggar-Balkhash (JB)

Active continental margin arcs:
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Tarim \
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0, ,;: Stepnyak-North Tian Shan
(within SNT and KT units)

D, ,: iDevoniani belt (D)
[ ] D<P: Balkhash-Yili belt (BY)

I:' C,,: Valerianov arc (Va)

[ ] c.-P: Chatkal-Kurama belt (CK)

Sedimentary basins:
I:' D,-C,: Passive margin: Tourgai
(Tg), Karatau (Kt), Naryn (Nr)
D,-C,: Epi-contineta marine
basins and
C,-P,: Non-marine basins:
Teniz (Tn), Chu-Sarysu (CS)

PZ,: Accretionary and collisional
belts: Ural, Irtysh-Zaisan (I1Z),
and South Tian Shan (STS)

[ ]

Terrane boundaries:
definite and

inferred in subsurface
Trace of suture inferred in
subsurface

Inferred direction

of subduction

MZ-CZ . State border




— Geological and tectonic map of the Junggar
Basin (modified from Wang et al., 2003)
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MartepuHckana okpanHa AnoHuu: Kartasua nam Npumopbe?

Tectonic Map of Japanese Islands
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Fig. 19 New geotectonic sbdivision of the Japanese hilands

Might /T rype masmarpiic bet:

11 [T

Rn: Renge belt, Sn: Sangun b., Ak: Akiyoshi b., Ms: Maizury b, UT: Ultra-Tanba b, M-T: Mino-Tanba
b, Ry: Ryoke b., Sb: Sanbagawa-Sanbosan b, Sh: Shimanto b, Hi-Tk: Hitachi-Takanuki b, (=Hida b)), Gs:
Gosaisho b. (=Ryoke b.), MM: Matsugadsira-Motai b. (=Reage b.), SK: Southern Kitakami b. (=Oki b.), NK-Os
Northern Kitakami-Oshima b. (=Mino-Tanba b.), Kk :Kamuikotan b. (=Sanbagawa b.), Hdk: Hidaka b. (=Shimanto
b.), Tk: Tokoro b. (=Sanbagawa+Shimanto b,), Solid black represents serpentinite melasge zone.
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CpaBHeHUue aKKpeLMOoHHbIX KoMmnneKkcoB MpumMopba n AnoHum

Chert-clastics sequences in the Samarka and Mino terrane
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CpepHeTpuacoBble paguonpapuesble KpemHU, MUHO TeppeuH,
LeHTpanbHaAa ANOHUA




I'panuua nepmu 1 Tpuaca B pespese repperina MuHo

Uppermost Perml = x W owermost Triassic
Black Chert T I Black Shale

CadoHosa W.10._Mpoekt MK Ne 592 Sano et aI (2010)
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