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Fig. 1 Sketch tectonic map (a) and regional geological map (b) of the Erenhot—Hegenshan suture zone

2015; FRARAT4E 20163 T4 35%,2020b) .

S A g ga— R ICE R G AR A
RUFE G A AH L, % 2 — B IL 85 rh Ak
BT L BEHEES (Sengor et al. , 1993 ; O 45,
2001 ; Windley et al. , 2007; f1 & % %5, 2007 ; Miao
Laicheng et al. , 2008 ; Xiao Wenjiao et al. ,2009; Jian
Ping et al. ,2012; Liu Jianfeng et al. , 2013; Zhang
Zhicheng et al. , 2015; ZEH: 45,2017 ; Li Yingjie et
al. , 2018a; T-4:75%F,2018,2020b ) , Ju Hifilt = 41 X
Bk sS4 U-Pb AR i ERAL 7 R A 1
W ARGV TE—E R B2y 7 FATx 3%
—BURR L4 5 O v — T 45 4 15— L A SR A i
BTN,

G ARSCHE 1+ 5 30 H A i X s 5
A A 1 e DY L TR AR 0 S 2 i
TR 2% T A B i T b, DR PR3 H B0 22 Bk L
TR A U-Ph AR5 bR A~ A 3 34 45 AT
I G T — PR ILSE A I A R e —

ByilCEA P AEAURE I A BUS S R BUAR 1 4%
i e AR ZE R AR SCHIE T R, PR X A

LKA AR S i — R LA A o
PR RS R T — i L e R A FH A TR st ok

e

5 A LA A /]
gl oNL 7
l e /4 //,/« /’ /4

s

S

'{I@ 1

1

shoshonitic volcanics

A Ea R,

T oBGURLIAA

Shoushangou  formation

B L e =
D a0 ophioliticmelange

& | RAEE

sample location

P 2 1Y BRAS I EE KT 16 A P L 3t Jo 17 1]

Fig. 2 Geological map of volcanic rocks in Asagetu

area, West Ujimqin Banner



53 4

T 074 BN LG5 BT A [ B0 X B K L 3 41 LA-ICP-MS U-Ph 4F % R AL 27 Rk S b 7 X 3

Byt B, g LA AR B T — R I A S
A T T A ST S BT A TR

1 XSl RO B0 R 1 S AR

PR 5Tt VY L T B A 51 KL 6 T
HR U BE A5 2R Bt 22 i g SR TR 2 A i ra O (1 1b,
K2), XN ERN R EE AR AR AE
SGEE mEEd kAR B AR T &g A A
AT b, 8 2) . A& meHkla e
FIFRZY 140 km?®, JE 2 280 m, 1 4 % K L LK
ZH LA e A (R BT A TR LU i, X X X k1
ARETERIBHACITE 1 0 20 5 T i X e b
JE R A QR HA T AR S %2z A W K L
L1125 J7 P SRR A H N AR G v sk
LR IE L, Bl /b R Ak 2 FAE A 22 45 W R
ASCHRHT B S A7 LA-ICP-MS U-Pb I 5E 45 52 0 |
ZE KNSRI A B3 B EE T T
5 5 2l BokilE

125 T30 H O R DSl 5 4 = IR A 32 B Bl
AR [ ML IX 1 35 e 2 2 B s DU (K
3a—d) HE DRI (Bl 3e f) R T 92 A,
JryEB ] WLk 2 o K I AR (] 3g . h) &R
B PO BRI S5 8T DA RO 22 T 5 F R E A 55 L
JEZr . KIS R IR A RE ORISR BRRE,
(1 3a—f) , ORI 3 (& 3a) , AL A1 &
(K3 cd), AAFILEZEE REELEH, BT EZ N
FHEA (B 3b ) B KA (B 3f) LR E 38
ZIG5H TSR ES A AL 254, Hoh MLes 24
WL P2 A (K 3a.b) AR RBL 2 A (F 3e,
d) . ZIHIZ S RIKEOIKE G, BRREE R, ek
F 3k B EERAHC A (15% ~25%) , AT WL BE
JEA KL 0. 4~6 mm, KEFIE 10 mm, FHSA R
FIEACIR , 80 A, A 8o vh K JE iR
B di S0, K — /N T 0.5 mm, EEAAHC T K
AR O RS (AN ) AL, K9 0 ) 2
an LI 45 1, S24UIRa A, AT WA &I ) 2R G
R, BGRB8 FER R
o,

A ARM LA R IK R R %, BEARSE A, 75
[ ARG 3, B BN RHS A (15% ~25%) , AT WL
BEATER R 0.5~6 mm, K&EIE 10 mm, RHE A
2 AIEARCRE# O, FE KA (B 3d) 1]
DR 2 BEAL R R £ A 5 B 50 Ry e BT A B — i/ s
F 0.5 mm, FERFHA HEKAFKLBE, K%K

T Py R AT DU TR 254, s BUIR A3 A, A — <
0.25 mm, W55 A IB—Mg kR, B0k
S TR AR, B R R FE R T
R A B], F8 53 I 3% R 21 AR A &, BT Hh A B R
AL VLI LR A REIUR S LA B A, K/h— 0. 1
~2 mm ANEE FROPLERIE A BRI AR R R S
LTI AR (8% ~15%)
2 WAk
2.1 A U-PbiUE

AR A U-Ph AR R PG 2 R 5% 4% 4]
DX K L AR A B g5 o PTC22-1, R A
H A Bl N44°22'48. 0" E118°17'57.4"(K1 2)

HLZ A (PTC22-1) W A R i 4 TARFE I b
A DX BT A T 58 i 8 i, A i 2R R L G N
Lk AR m BB A, SRS FERUH BT T Pkt
WG B I LA JoI B AR MR A (L 4)
B RE SRR A SO R Bk O BRARTEL
SURS AR SRR A BR A B SE L, LA-ICP-MS 451
U-Ph AF#8 I 307E b A v 58 B, 1 FH AN
M Neptune Z2 42 U HL B 5 55 25 11 B35 {)UFD 193
nm FOCHBE R 58 (LA-MC-ICP-MS) . 43 # 2k H]
A H M BKE R N 35 pm, RER N 13~ 14 )/
em, B F R 8~ 10 Hz, HOGRI MY T LA He R38R 3%
A Neptune ( MC-ICP-MS) , 541 F5#: % H] TEMORA
PR gt A, 538 Pb MR IE R Anderson Jy i
( Andersen, 2002) #£17, #5461 U-Pb 4R A H11E
KA ISOPLOT BEF i 5E M (% 1) .
2.2 EAHEKLFENKSH

AR FE TAELEBT B B XK LA R T
6 TFHLERfLARE S, BRI T R W fe by
DX Sl B A 7 BT T 58 I, A A BRI T
FEMFAIL_E TR AR | SR J5 76 3 B A 1A R Sk wof s
MLEBFEE S 200 H, EEITEH X HFLIO00E
X ( Axiosmax ) Z3HT , T TG 2R 3 AT R FH L B & 45
B RBE T (ICP-MS) Mg, F AR ITER
Mo Hr s gk 2,
3 PR
3.1 $#5A U-Pb ERE

22 A FE i LA-ICP-MS #5467 U-Pb [F 2 481
SEIR LR 1, FRISURLES A 0 AR & OB R (CL)
SRR E N 4, K122 (PTC22-1) #E 5L Y 25
Ak Z R AIE—F AR SR, BB






53 4

T4 T5 5 UM L 48 A7 PT A IR B0 % J0 K LL E 85 A7 LA-ICP-MS U-Pb 4R % BRI AR K by 3t 72 X 5

Pl 3 BUAR LI ZE 55 T A [ B 2 B LA P AL U A2 () BRRMLZE A (b) S8 (o) AR
(d) RIS 5 (o) MLITE 5 () BEREH ; (g) MR B IIMIRE ; (h) KILFATREHY

Fig. 3 Representative field photos and photomicrograph of the Asagetu shoshonitic volcanic rocks in the Hegenshan Suture: (a)

massive trachyandesite; (b) pilotaxitic texture; (¢) amygdaloidal trachyandesite; (d) amygdaloidal structure; (e) trachyte; (f)

porphyritic texture; (g) trachyandesitic volcanic breccia; (h) volcanic breccia texture
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Table 2 Major element, trace element and REE analyses of the Asagetu shoshonitic volcanic rocks
in the Hegenshan Suture
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TiO, 0.95 | 0.88 | 0.72 | 0.60 | 0.59 | 0.45 Hf 5.98 | 8.83 | 6.46 | 10.8 | 10.9 | 13.3
ALO; | 16.32 | 17.38 | 16.68 | 17.99 | 17.68 | 16.93 Cs 12.2 | 5.66 | 6.04 | 4.60 | 6.8 | 3.19
Fe,0, 2,53 | 1.29 | 2.79 | 2.61 | 2.42 | 2.16 Th 8.16 | 6.68 | 8.41 | 5.26 | 3.24 | 8.82
FeO 3.07 | 4.10 | 2.13 | 1.86 | 2.11 | 1.34 U 2,65 | 1.04 | 2.66 | 1.75 | 1.74 | 2.28
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MgO 2,19 | 1.52 | 1.37 | 0.67 | 0.63 | 0.47 La 320 | 19.8 | 30.7 | 22.2 | 20.6 | 34.5
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Na, O 3.67 | 4.43 | 4.04 | 4.43 | 3.98 | 4.31 Pr 8.81 | 6.02 | 871 | 557 | 6.63 | 9.21
K,0 3.94 | 411 | 4.27 | 5.34 | 5.78 | 6.04 Nd 34.4 | 24.4 | 34.2 | 21.7 | 26.4 | 33.7
P,0; 0.32 | 0.20 | 0.22 | 0.16 | 0.16 | 0.13 Sm 6.56 | 4.82 | 6.47 | 4.12 | 4.94 | 5.71
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Mg 42 34 34 22 21 20 Th 0.841 | 0.650 | 0.853 | 0.572 | 0.644 | 0.682
Rb 94.7 | 56.0 | 97.0 108 116 135 Dy 4.37 | 3.44 | 4.52 | 3.11 | 3.43 | 3.56
Ba 1183 | 1340 | 1426 | 1690 | 1645 950 Ho 0.841 | 0.640 | 0.870 | 0.622 | 0.661 | 0.683
Sr 541 386 429 293 167 206 Er 2,26 | 1.81 | 2.44 | 1.74 | 1.79 | 1.85
Cr 45.5 | 15.6 | 26.4 | 15.4 | 8.38 | 7.42 Tm 0.384 | 0.303 | 0.402 | 0.270 | 0.311 | 0.301
Co 13.1 0 8.22 0 5.74 | 3.07 Yb 2.19 | 1.82 | 2.59 | 1.78 | 1.81 1.98
Ni 7.74 0 6.87 0 3.57 | 3.34 Lu 0.584 | 0.290 | 0.663 | 0.282 | 0.431 | 0.371
Pb 14.0 0 13.9 0 12.9 | 18.3 SREE 169 113 167 110 124 175
Nb 13.0 | 7.08 | 12.1 | 7.68 | 9.38 | 9.89 3Eu 0.913 | 1.092 | 0.851 | 1.040 | 0.842 | 0.701
Ta 0.840 | 0.510 | 0.990 | 0.580 | 0.780 | 0.930 |(La/Yb)y| 9.85 | 7.33 | 8.00 | 8.41 | 7.65 | 11.7
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Fig. 5 U-Pb concordia diagram of zircons from the Asagetu

shoshonitic volcanic rocks in the Hegenshan Suture
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i HBGEAER X RSN, 5 FRHITR K,0—



8 oo i PF 2021 4E

14 o | ©

R i o°

12 o r @)
PR // - Lly
Z10 S WL [ Rusw
Q| s/ R 4
Mg S (@) ~1
& {/ o 5

(@) 22 2

36 o \qof\* VAl

4 2

! B

0 0L=___. oL

3539 43 47 51 55 59 63 67 71 75 0 2 4 6 10
SiO, (%) Na,O(%)

5 6 BAR L 4% A s BT 52 As B 2 K LA A A 24 o 84 B E R (a, 38 Peccerillo et al. ,1976;
b, ¥& Miller et al. ,1999;c, #i Middlemost, 1994)

Fig. 6 Petrochemical classification and discrimination diagrams of the Asagetu shoshonitic volcanic rocks in the Hegenshan
Suture ( a,after Middlemost, 1994 ; b, after Miller et al. ,1999;c, after Peccerillo et al. ,1976)
T—HIE S MRS A S3—HIE 2 A
T—trachyte, trachy dacite; S3—trachy andesite

1000 (a)
—O— PTC21 —O— PTC22 —A— PTC23
—A— PTC24 ——PTC25 —<—PTC26

—_—

B /0B A

1 ] | ] ] I ] ] ] ] ] ] ]

1000 (b)

0.1 b v v vy

La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

—0—PTC21 —O— PTC22 —— PTC23
—A— PTC24 —0—PTC25 —O—PTC26

RbBaTh U KNbTaLaCePr St PNd Zr Hf SmEu Ti Dy Y YbLu

[ 7 BAR L A% G BT At B BR 200 K LA A e R BRRL A AR AL L 4025 (a, 4 Boynton, 1984) F1
T G R IR AR M FREAL R K (b, $& Sun and McDonough, 1989)

Fig. 7 Chondrite-normalized REE distribution patterns(a, after Boynton,1984) and primitive mantle-normalized trace elements

spider diagram (b, after Sun and McDonough, 1989) of the Asagetu shoshonitic volcanic rocks in the Hegenshan Suture
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(Morrison, 1980; Miiller et al. , 1992; Foley et al. ,
1992; Turner et al. , 1996; Williams et al. , 2004 ; ¥
FOHSE 2011 ; BFRK2E 45 2002,2013 ; Xue Huaimin et
al. , 2015;Jahangiri et al. , 2016) , S [FEIA}, 3% X
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Fig. 8 Ce/Yb—Ta/Yb diagram for the Asagetu shoshonitic
volcanic rocks in the Hegenshan Suture ( after Miiller et al. ,

1992)

AR & B2 A0 M2 YR X ( Pearce et al. , 1995; Elliott et
al. , 1997;Zhang Zhaochong et al. , 2008) ,

1E Ce/Yb %t Cs/Rb . Ba/La il U/Th Hbh i {4
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E BB S AVE S 5 1 Hek Ak 24k 3 (2=
BE4%,1997 ;Sun Chihhsien et al. , 2001 ; IS4G A= 55 |
2003,2013 ; FHAHIAE ,2011)
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PR IXPERT (Othman et al. , 1989 ; Jiang Yaohui et al. ,
2002; B & A= 4%, 2003, 2013; Conticelli et al.
2015) .
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AR E Y K Sr Ba HFSE LREE & & FIAAR 1Y
Rb.Th % &, K/Rb {f > 1100 ( Chakrabarti et al. ,
2009) . i H., 45 = B4 T8 B 16 1R Rb/Sre {H 38
#(>0.1),Ba/Rb fE# KX (<20) ( Furman et al,
1999) .
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Fig. 9 Cs/Rb (a),Ba/La (b) and U/Th (c¢) vs. Ce/Yb diagrams of the Asagetu shoshonitic volcanic rocks in
the Hegenshan Suture( after Sun et al. , 2001)
N-MORB—N R Ll OIB—H & Lt s VS— K I B IR ; BS— 2B i Ay



10 Mo R

it

2021 4F

100
A=K P rw (Ba) /w (La)
HAEYD R

G bRty

T TTTT
Bz
%
=
E

-
-

(Ba/La)N

T TTTT
\

[
-

YRR
SR

-
. -
\\\\\\

B DU~ 3AE
PM-JR 43 i

0.01 ] |
0.1

10

(La/lSm)N
P10 B8 AR L % 5 4 BT g A% 18 B XSk I A (Las
Sm) «—(Ba/La) y Elfi#(# Othman et al. , 1989)

Fig. 10 (La/Sm)—(Ba/La) diagram of the Asagetu

shoshonitic volcanic rocks in the Hegenshan Suture ( after

Othman et al. , 1989)
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X R A 2 (Sun et al. , 1989 ; Furman et al,

1999; Ebert et al. , 2004; Zhang Zhaochong et al. ,
2008) .,
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g (1) FMIG Ty (BTS2 18 25 S 5 IX R I B AR — B
(RIDENE 25, 2006 ; 2 AT 45, 2012 ; 5K HE 15 45, 2016)
T HL, 40 DX PG 5 LA R IR A 8l 5 — AR —
W2 KB R AR X s KR L E A
LR L% e (BN A, 2018) , Ho ¢
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PR i 5+ UR h R AR AT H At 5 A b g T T
TR P 4 2 B ORI S, T RS A S AR b
B Wrds—J5 i L RAE T T 5 A% B o By
PR 5 8 925 Rl T 7 2 A DX B0 & B K L A R
(Sun et al., 1989; Massonne, 1992; Furman et al,
1999; Jiang Yaohui et al. , 2002; BR &G A= 45, 2003 ;
Ebert et al. , 2004 ; Zhang Zhaochong et al. , 2008;
Conticelli et al. , 2015 ;1A% 2016)
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Fig. 11 SiO, versus oxide diagrams of the Asagetu shoshonitic volcanic rocks in the Hegenshan Suture
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Fig. 12 Zr/Al,0,—Ti0,/ Al,0,(a) and 3Zr—50Nb—Ce/P,0;( b ) discrimnation diagrams

of the Asagetu shoshonitic volcanic rocks in the Hegenshan Suture (after Miiller et al. , 1992)
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Fig. 13 The geodynamic model of the subducted slab break off—post orogenic extension of the shoshonitic volcanic rocks (a)

and the crust—upper mantle electrical structure (b) in the Hegenshan Suture Zone (b, after Xu Xinxue et al. , 2011#)
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The Asagetu shoshonitic volcanic rocks in the Hegenshan Suture:
Zircon LA-ICP-MS U-Pb ages ,geochemical features
and its tectonic significance

WANG Jinfang, LI Yingjie, LI Hongyang, DONG Peipei
College of Earth Sciences, Hebei GeoUniversity ,Shijiazhuang , 050031

Objectives: The Hegenshan suture of the eastern Central Asian Orogenic Belt( CAOB) has developed the Late
Paleozoic SSZ  type ophiolites—arc magmatic rocks and Mesozoic volcanic rocks. The spatial  temporal
distribution and genetic relationship between Mesozoic volcanic rocks and late Paleozoic ophiolite—arc magmatic
rocks have gradually become one of the important scientific issues in the tectonic evolution of the Hegenshan suture.
Therefore, this study carried out zircon geochronology, geochemistry, genesis and tectonic environment on the
Asagetu Mesozoic volcanic rocks in order to provide new evidence for the tectonic evolution of the Hegenshan
suture.

Methods: Based on field geological surveying, petrology, geochemistry and LA-ICP-MS zircon U-Pb
geochronology of the Asagetu volcanic rocks exposed in the sothern part of the Diyanmiao ophiolitic melange belt of
the Hegenshan suture in Xiwuqi of Inner Mongolia, this paper discusses petrogenesis and tectonic environment of
the volcanic rocks, and slab breakoff—post orogenic extension of the Paleo-Asian Ocean.

Results: The Asagetu volcanic rocks are mainly composed of trachyandesite, trachyte and trachydacite. Zircon
LA-ICP-MS U-Pb dating for the trachyandesite volcanic rocks shows that the age of volcanic rocks is 132. 1+0.
7Ma. Petrogeochemistry shows that volcanic rocks belong to shoshonite series. Rocks with high Na,0+K,0(7.61%
~10.35%) ,K,0(3.94% ~6.04% ) ,Al,0,(16.32% ~17.99% ) and low TiO,(0. 45% ~0.95% ) are obviously
enriched in LILEs(Rb, Ba and U) and LREEs, and depleted in HFSEs (Nb, Ta and Ti). The contents of rare
earth elements range from 109. 62x107° to 174. 68x107°. The chondrite normalized REE distribution patterns are of
right inclined shape. Combined with the crust—upper mantle electrical structure and the temporal—spatial
distribution of the Late Paleozoic ophiolites—arc magmatic rocks and Mesozoic post orogenic A-type granites in the
Hegenshan suture, the geodynamic model of the subducted slab break off—post orogenic extension of the
shoshonitic volcanic rocks has been preliminarily established.

Conclusions ; This study determines the Early Cretaceous ( 132. 1£0.7Ma) Asagetu volcanic rocks, which are
related to the previous oceanic subduction and formed in the subsequent subducted slab break off—post orogenic
extension tectonic setting. The fluids dehydrated from the subducted oceanic crust of the Paleo-Asian Ocean
metasomatized the overlying mantle to form the enriched mantle of the Hegenshan suture. The subsequent subducted
slab break off—the post orogenic extension triggered partial melting of the enriched mantle to produce the
shoshonitic magma. The discovery and confirmation of the Asagetu shoshonitic rocks in the Early Cretaceous provide
new evidence for the Paleo-Asian Ocean subducted slab break off—post orogenic extension.
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