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Abstract: As the largest Phanerozoic accretionary orogenic belt in the world, the Central Asian Orogenic Belt
(CAOB) records the whole process of subduction, accretion and closure of the Paleo-Asian Ocean (PAO). The
southern Mongolia, in the central segment of the southern CAOB, has successively developed rock associations
of arc-magmatic activity and later extensional activity during the late Paleozoic, which is a key area for studying
the accretion and transformation of continental crust. Combined with regional geological characteristics and pre-
vious studies, this paper systematically sorted out and summarized the rock association of the key period of Car-
boniferous-Permian in Southern Mongolia and the magmatic activity can be roughly divided into three stages:
Early Carboniferous (350~325 Ma), Late Carboniferous (320~305 Ma), and the early Permian (300~280
Ma). During Early Carboniferous (350~325 Ma), the Southern Mongolia developed typical arc-type magmatic
rocks having a southward migration trend. Whole-rock Nd and zircon Hf isotopes show that these rocks have
significant mantle contribution. Combined with previous works, this resulted from slab retreating of a series of
secondary back-are oceans of the PAO on the north of its main ocean basin. During Late Carboniferous
(320~305 Ma), The southern Mongolia was dominated by high silica granites, especially the alkaline feldspar
granites and syenites (315~310 Ma), which were produced by the remelting of earlier arc crusts, indicating the
cessation of significant consumption of subducted oceanic plates. During the early Permian (300~280 Ma), ex-
tension-related magmatic rocks, such as A-type granite, bi-model volcanic rocks and basic dikes, were devel-
oped. The above magmatic activities showed the characteristics of high temperature and significant contribution
of mantle materials. Therefore, we support that it was caused by the slab breakoff by high-angle subduction re-
sulted from the aforementioned Carboniferous slab retreating. Previous studies show that there are similar rocks,
structure and sedimentary records on both east and west sides of Southern Mongolia. Therefore, the Devonian-
Permian subduction and slab retreating of the main basin of the PAO caused the opening, subduction and clo-
sure of a series of secondary back-arc basins on the northern side of the PAO, which were accompanied by the
last large-scale lateral crustal accretion of the southern CAOB and its cessation with subsequent slab-breakoff-
induced vertical crustal accretion.
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Southern Mongolia region
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Fig. 1 Geological map of Central Asian Orogenic Belt
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Fig. 2 Tectonic stratigraphy of Mongolia
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Fig. 3 Stratigraphic columns of main tectonic units of the Southern Mongolia

1 K Bl G OB A A BRI At Jalis L Jal Pl
AT 25 B 1A B DT R 2 DA SO A A e s v e 2t 2
TR A2 RO AR T . A8 D 4 M RERR 3R 2
IR AR IR ARG E T . A REH AT
WX KT ZEE, BERNE KT A MERE . %
W B | Bl 5 K 1L (Krdner et al., 2010) .

2 S LR TR
IR L i

2.1 BRAERHEEREHRGERE
[l R C I N e T N U D

350~325 Ma, A XA . KRZ A il 9%
FA B KL E, A D g KA A A
R XS A G FE R T PR B 1 N,
B0, 2R3 A IR 7 FE T b DXORN PG S A BT 2% SR A 1
[0 22 S b X5 DR 40t 6 T A RE BT R A i A, A4S
RIRRY SRR . BERT /R 2% b DX A PE A 5 PG R b X
(£ 1)(Helo et al., 2006; Hrdlickova et al., 2008;
Yarmolyuk et al., 2008b; Kréner et al., 2010) . ¥ A 5%
LW, FaRa A FE BN HARERLIE R 5 -5 e & 51 -
i B B R A A RRAE (K] 4a. K] 4b) . fE A/NK-
A/CNK i rh, i 80E A SRR PEAR A 7 R ot -
559 0L BR BT A RRAE (18] 5a) o b4k, a3 s B i Al A



SEFAREF: vV 1L R 5l b DX A e — A A I Bl RO R

17

R EERHHRARE RE_EHEREER
Tab. 1 Age of Carboniferous-Early Permian magmatic rocks in southern Mongolia
i SR Hb a5 HAKH B 5 4 5 A % (Ma) 2 2% SOk
E VG IR Hb X AN € M107/06-2 350.4£1.7 Kroner et al., 2010
LWE SN E XN 16 <IN AIW03-074 350 Wainwright et al., 2011
Wi 2% 3R 1 Hhy X 1= N KA — 348+1 Yarmolyuk et al., 2008b
i R T T -5 W ) 35 9 R P ATW03-091 347 Wainwright et al., 2011
ORI - W ) 3 R EQiip AJW03-055 346 Wainwright et al., 2011
N BE Bl 7R 2 -1 £ 4t X Ak — 3452 Hrdlickova et al., 2008
R T FE B0 B ) 55 B R L AJW03-183 345 Wainwright et al., 2011
VG R HIX Ak M103/06-2 340.9+2.5 Kréner et al., 2010
IR T3 B R b X Ll MG27-4 33943 Zhou et al., 2021a
IR TT FEIT A M 2 IR A NS TS-37 335.144.4  Davaasuren et al., 2021
REYE SN L X7 W AJW03-107; AJWO03-125 335 Wainwright et al., 2011
IR T3 B R X BB MG09-1 334+9 Zhou et al., 2021a
g TR T e AR 2L AR TR 16 = N BFD 333.6+0.6 Blight et al., 2010
5 35 U IR -0 AR A A% H X —kKA JBSP010 333.22+0.6 Blight et al., 2010
IR T3 R P A X 16 <IN A 2012SM-128 3334 Zhu et al., 2016
W IR T BT Ak Z IR R INK A TS-21 331.4 Davaasuren et al., 2021
BRI IR-RIUEE S 2R A K 88.3A 330+0.5 Blight et al., 2010
LVE S e RN “RKAERE TS-30 329.9 Davaasuren et al., 2021
IR JT BRI AR 2R 1IN K& TS-34 329.1 Davaasuren et al., 2021
i IR T BT -5 X R L b X AR BES T2-025 329+6 Guy et al., 2014
[ 22 i X AINANK A — 329+1 Yarmolyuk et al., 2008b
W IR JT S H A A Z IR 1IN K& TS-29 326.4 Davaasuren et al., 2021
WOR T FE Ak 2B IR TR A TS-20 326.1 Davaasuren et al., 2021
W IR T BV T AE Hh X A K 97.2A 325.4£1.0 Blight et al., 2010
IR T3 B R P X Ll 2012SM-104 32543 Zhu et al., 2016
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% B S W RRAE R )2 BR A B A R A B
M & & A =G Kl a8 A B 4 A 5% (Kovalenko et al.,
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Fig. 8 Schematic diagram of non-orogenic magmatic activities in Southern Mongolia
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HI B HA 10 R LA B RHE

W Ah, R Hl L 2 I 5T R WY, U BT R 28 4 i 4 A
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Fig. 9 Two-dimensional model of magnetotelluric impedance in Southern Mongolia
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KRy A BLUE AR B T 782 Bl 7K 28 4 3 4 Z 8,
A8 IGO0 e e B — BT J9 2% A 3 i R R 00 17 7 K BE T
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Fig. 10 Late Carboniferous-Early Permian tectonic evolution of the southern Mongolia in the Central Asian orogenic Belt

Blight et al., 2010; Kroner et al., 2010) . It4h, B9 5é it
X AE L S AT — R A0 2 KT Bl DL S et
B HE, G0 R 52t Hb DX PG B3 A 1R b X ~300 Ma [
LI 2 5 H 5 (Yarmolyuk et al., 2008a), B 52 i Hl [X.
ZR T T R M b X~ 290 Ma Fib WL IG =X k1l 5 20 A
(Kovalenko et al., 2010) , Fg 5¢ 7 i X < FB 4 3 b =
SE B R LI S 1 M X 305~300 Ma fiY XL 0
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BRSSO R REAE . AT, X T g 4
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O T BB A TE 1 W B AR R (1 9) LA B b 3 i I 3
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