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Abstract: The Late Paleozoic magmatic rocks with ductile deformation occurred in the Zhalantun region located in the middle of
the Hegenshan-Heihe tectonic belt, which well record the tectonic evolution history of the Late Paleozoic, but the research degree
is low. Through the field investigation, the geochronology and geochemistry of amphibolite lenticles from granitic mylonite in the
Toudaogou, southern Zhalantun, are systematically studied, and the petrogenesis and tectonic setting of the amphibolite are
discussed. It is found that the protolith of amphibolite is basaltic andesite, yielding an average zircon U-Pb age of 373.0£2.6 Ma

which is equivalent to the volcanic rocks of Daminshan Group. The rocks belong to sodium series, which are enriched in light rare
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earth elements, large ion lithophile elements, but are depleted in high field strength elements. The zircon ey(z) values of the

amphibolite range from +5.39 to +10.06, similar to the features of the Xing’ an island arc, suggesting that the protolith of

amphibolite may be derived from the melting of a juvenile lower crust originating from depleted mantle which were modified by

fluids stemmed from altered ocean crust, and supposedly formed in an fore arc basin above the subduction zone. In the Late

Devonian, back-arc basin, inter-arc basin and fore-arc basin ocurred in the southeast region of Erguan-Xing’ an block. The

amphibolite and its surrounding granitic mylonite experienced multistage metamorphic deformation. The amphibolite yielded a

metamorphic age of about 241.54+9.6 Ma, which may be related to the extension of the late evolution of the Tianshan-Xingmeng

orogenic belt.

Key words: amphibolite; zircon U-Pb geochronology; Hf isotopic composition; Hegenshan-Heihe suture belt; petrology.

HOIE 388 LAY & 4 PG AR R Al B A2 b Al B A
P& B MR e 2z (8] 2 vy A AR R il 38 A= ol i o oy
[ 1 IX (Jahn ez al., 2004) , — 1 DL 25 32 |6 9 41 2
HORTE (I La) . HOE G5 ol S 91 /9 98 10 16 Ak A
V6 % YDA G, JE RS2 I b VR TR R 3 A O
B O B I F v i B B R R R R B
S5y 3 e M R (Windley ez al., 2007) . Hi &R BEWE PR
R 2LE R A, A TR |5 R R e A HL ] Y
) 3 5 B g% A 4L (1 1b) , BT 5T 3 LA ) 1
Ry B X 2 —, o A A2 58l — SR i
FHhy V-V ) 35 388 VR (Feng ez al., 2015).

R 2 W M Ab % 52 36k LAl RS, A A PG R R
el sy F 5 e du i Hedb g 82, £ 2 i UK
TG R % I A B B R 3 R — B R
AT R R — O L — PR AL (BT 1b) (it
K T4, 1994; Xu and Chen, 1997;Li, 2006; # 3C
FA 2007 W EESESE, 2009; 1 % %5, 2014; Feng
et al., 2015;Chen et al.,2018). S ¥ 5 — =k K #4
WAl & R oT A Bl A e gUs B
WA e R A A (ZES 1L, 1991) , 3T 4F > & BH B Bl
20 J 3k L U AR A R T L BR i o R
A AR UK 4 b B 2% 2 5 A AL 1 DF A
i (B CEFE%, 2007; Feng et al.,2015) . 1M % —
PR L — R AT R T R 3 JE R AR B R
iR R AT 2 3 AR 1 T SRy I T e
LA A B (HE R A5, 1994) , {H T & 28 8 HR
SE KR R AN — 2% M B A B B 1 PR 4
(FEVE 4, 1989; #h 37 1E, 1996; ) {47 4%, 2000;
Wu et al., 2002;Feng et al., 2015). & BB} BRI
FEFEAR KL, RARSEAE 3R LG (1) Tl A UK,
nHp g A B (R S 7R, 1989) LB A Rt — R A
tH (Xu and Chen, 1997) 5 (2) By A AL, e & 42
(Xu and Cheng, 1997; & % %, 2014) | M 4 it
(JFRIE, 1996) (M 7t — B4 o i (9 R T4,

1994) By p g 9 (B 2 4%, 20105 Zhang et al. ,
2015) (B — &40 (FMEA 45, 20005 Li ez al., 2016) .
B A1 e T — L B i (P LIS A5, 2018) %55 (3) 2k
W), I =& 24 (Chen et al.,2009).

HR, 28 & A6 0% — 3R 1L — P YT 44 3 5 P
BB 0 — B0 1 B ) AN AR b B (CIOrT. — SR Bt )
(4 400 T 20 B A ik 06 3R A A TR B R 1 R AR
Py 4 2 RAE AU B A HEAT T R BB (B 2 45
2010; FH2 8545, 2015; Zhang er al., 2015; 8 g &
S5, 2015). 10 X 1Z 49 3 w5 b B (FL 2% 8 — B AR IR
BO) Mgt BB A > ARk EH A R AL A R
Hb X R B AR ARCE S AT AT b i SR —
14 g 3 Ak Dy s, A G R 5 R R ARG L AR SO AL 2
o 7T R A Sk VA AE B BT B R A TR I R A TN A
T 37 R AR MEAT AR AR 2R R BRAL 22 0 5, 20 A LB
JE AR BRI R A A A P T LA T
&, IF 45 A DB, PR IT LA 78 5T 4 i 8 75 1Y
R MR 3 7 S0, R 24 5 LU R A A SR BT A T
SR 5 4R T A R

1 DX 57 or o A S ik

WFE X AL T N5 BIA XA LA AL 22 Tl g
b X, Ja K 2% 2 0 2R 5 A T T A U b L R
HoAE 1 b R T IX R 2% S Il KSR R
T3 — AR L — PR A e B, R AR A — 2%
B2 Hiy e FRS b B B 1) T IXBE (] 1b)

BIUOR T G — %22 i e Ry R A AR R
a0 My B A0 2 By IR BE A R A il g (B SO A
2007; Feng ez al.,2015) . & /K iy 44 b B 78 5 M 5 5¢
i AR AL ER ) 8 38 B (Ereendavaa) 3 B Af % , DX
S A TR AR IR D% A R A R A — T e
FRAE 5 T R A FBR = RHG kA (BB 2245, 2015)
REE &3 T OB ool A S B AR (B SCR AR
2007) , Bl K TH R G5 A1 1 W ot AR AR T AR — Y B A



w108 B BRI BAL 2 dU M DORHR A TN E AR AQS7 Bk Al R HE ) 37 28 5 AiE B A 3 7 3195

60° 80° 100° 120° 140°E

200 km
[e—

122°45'E

- YT,
L Bﬁ‘ag%iﬁ
ik At
TE i e
0

(c)

47°50'N

47°40

P 1 BIF 5T X 5 1 12
Fig. 1 Geological sketch map of the study area
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Fig.2 The field and microscopic characteristics of the amphibolite from Toudaogou in Zhalantun
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Fig.3 CL images and U-Pb data of zircons of the amphibolite from Toudaogou in Zhalantun
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Table 1 The results of zircon Lu-Hf isotopic analysis of the amphibolite from Toudaogou in Zhalantun
Wi AF#Ma) YOYb/THE YSLu/YTHE TPHI/MTHE Iy e0) &) TomeMa)  Toyaeo(Ma)  frume

1 0.038 875 0.001 321 0.282 707 0.282 710 —2.2 5.69 774 928 —0.96

2 0.028 970 0.001 021 0.282 716 0.282 719 —1.9 6.09 755 906 —0.97

3 0.030 143 0.001 044 0.282 754 0.282 758 —0.5 7.43 702 831 —0.97

4 0.038 843 0.001 281 0.282 726 0.282 729 —1.5 6.37 746 890 —0.96

5 0.027 357 0.000 956 0.282 723 0.282 726 —1.6 6.35 744 891 —0.97

6 . 0.046 786 0.001 575 0.282 719 0.282 722 —1.8 6.05 762 908 —0.95

7 5750 0.035 180 0.001 199 0.282 707 0.282 710 —2.2 5.72 772 926 —0.96

8 0.029 675 0.001 025 0.282 737 0.282 741 —1.1 6.85 725 863 —0.97

9 0.054 850 0.001 822 0.282 730 0.282 733 —1.4 6.39 751 889 —0.95

10 0.024 972 0.000 864 0.282 783 0.282 787 0.5 8.51 657 770 —0.97

11 0.029 171 0.001 004 0.282 828 0.282 832 2.1 10.06 596 684 —0.97

12 0.071 996 0.002 355 0.282 705 0.282 709 —2.2 5.39 798 945 —0.93
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Fig.6 Chondrite-normalized REE patterns(a) and primitive mantle-normalized trace element spider diagram(b) of the am-

phibolite from Toudaogou in Zhalantun
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