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Amphibolite in the Aohan Banner., Inner Mongolia
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(Shenyang Center of Geology Survey, CGS, Shenyang 110034, Liaoning, China)

Abstract: A series of intermediate metamorphic rocks, discovered in Aohan Banner, Chifeng City,
Inner Mongolia, was characterized by plagioclase amphibolite, marble and granulite. The LA —ICP -
MS zircon U — Pb dating and petrographic tests on the plagioclase amphibolites have been completed
in this paper. According to petrological and geochemical characteristics, the metamorphic rock series
has been classified as a set of basic calc-alkaline volcanic rocks and sedimentary rocks. The source rock
of plagioclase amphibolite is similar to intraplate basalt, which was formed by the crustal or lithos-
pheric contaminationin extensional environment. LA — ICP — MS zircon U — Pb dating of the plagio-
clase amphibolites yielded four groups of weighted mean ** Pb/*** U ages. In which, the ages of (498
+13) Ma, (4344+16) Ma and (390.4=%6.8) Ma stand for the age of trapped zircon, while the
age of (351.2 &+ 5.2) Ma for magmatic zircon represents the crystallization time of the volcanic
rocks, belonging to early stage of Early Carboniferous Epoch.
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Fig. 1 Simplified geological of research area
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Fig. 2 Measured geological section
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Fig. 3 Field photograph of theplagioclase amphibolite and marble
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Fig. 4 Representative Cathodoluminescence(CL)images for zircons from the plagioclase amphibolite
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Fig. 9 AFM diagrams of plagioclase amphibolites
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Tab. 2 Major elements( %) ,rare element and trace element(10~°)composition of plagioclase amphibolite

¥ PM108 -49 -1 PM108 -49 -2 PM108 -49 -3 PM108 -49 -4 PM108 -49 -5
Si0O; 49. 98 49. 46 48. 04 52.05 48.18
TiO, 1.53 1. 45 1.74 1.42 1. 67
Al; O3 17. 85 17. 87 17. 10 17.33 17. 42
TFe; O3 10. 74 10. 99 11. 90 10. 66 11. 84
FeO 7.01 7.01 7.73 6. 69 7.68
MnO 0.15 0.14 0.14 0.13 0. 14
MgO 4. 86 4. 77 5. 46 4.01 5.23
CaO 7.65 7.57 6. 77 6.98 7.96
Na, O 3.24 3. 60 3.08 3.01 3.06
K, O 1. 67 1. 87 2.40 2.06 1.99
P2 05 0. 28 0. 37 0.28 0. 31 0. 26
LOI 2.49 2.39 3.59 2.46 2.81
Total 100. 43 100. 48 100. 50 100. 43 100. 55
La 26.9 26.1 17.7 21.3 16. 8
Ce 54.3 58.4 37.6 43.2 37.0
Pr 9.31 8. 27 5. 48 6. 14 5. 31
Nd 29.5 33.7 24.5 26.3 23.2
Sm 7.48 6.59 5.17 5.33 4.99
Eu 3. 64 2.29 1.93 1. 85 1.75
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5 PM108 -49 -1 PM108 —49 -2 PM108 —49 -3 PM108 —49 -4 PM108 —49 -5
Tb 1. 05 1.01 0.76 0.77 0.75
Dy 5.23 4.73 4. 05 4.48 3.98
Ho 1.91 1. 06 0. 85 0. 84 0.79
Er 3. 00 2. 46 1. 96 2.12 1. 85
Tm 1.51 0. 60 0.41 0. 46 0. 38
Yb 3.17 2. 86 2.02 2.38 2.09
Lu 0.77 0.42 0. 31 0. 38 0.27
Y 22.5 26.5 22.3 22.2 20. 8

SREE 153.91 154. 28 107. 24 120. 20 103.52
LREE/HREE 5.77 7.18 6. 26 6.42 6.18
La/Yby 5.72 6. 15 5.92 6.02 5.43
SEu 1. 60 1.12 1.21 1. 10 1.12
5Ce 0.83 0. 95 0.91 0. 90 0. 94
Sc 20.0 18.0 23.1 16. 4 21.8
\Y4 242 214 274 212 274
Cr 14.9 19.2 14.5 <10 10. 4
Co 37.5 33.2 38.8 30. 3 37.2
Ni 9. 88 10.9 7.67 <2 6.42
Be 1. 36 1.41 1.50 1. 14 0.98
Rb 55.7 62.7 103 73.9 73.6
Sr 706 737 598 716 714
Ba 591 624 682 577 584
Li 29. 8 29.4 40. 2 24. 6 28. 1
Zr 119 157 111 263 105
Nb 11.1 14.0 8. 75 8. 88 7.99
Hf 2.59 4. 04 3. 25 3.68 2.82
Ta 0.74 0.55 0. 56 0. 56 1. 32
Th 4. 28 3.15 3.16 4.74 1.92
U 0. 66 0.53 0.62 0.91 0. 40
Ga 23.4 23. 4 22.5 21.5 22.8
W B st BL ], (498 +13) Ma, (434 4+ 16)
6 &g Ma.(390. 4=£6.8) Ma 3 £ 4F I Jhy $ili 3K 45 41 4F % .

(DM CLEMR Erf BB B K AN E S
B3 HE A B AR M HEERE, R & INN
(351. 25, 2)Ma W AC 3 T I M Kk A 10T W 4R

RAZAE FUa R RELR A TE T (167, 4+£3) Ma, 1E

o T AT DL A1 B A 5 AR DA A B B S 1 i 3 A

PR 5 A A TSR T B ) 65
(ORI E A KBRS R AL XA iU R



%1

a N B RPN K s LTUBUE S .
1 B ER AL 2 23 BT+ 4 R 3 A 05 ) ) R A A IX
S S5 FT S FE A DR A IR U R i
TR TR 32 B M7 8OA £ B G iR N X
KA.

£ 2 3w (References) :

R e, 2 R PR L 45 L ORI R T R RS A TN o
A1 U - Ph 4E % e b i LI, s BT A 5 8 5¢, 2015,
38(2): 81-88.

CHEN Jingsheng, LI Bin, XING Dehe, et al. Zircon U - Pb A-
ges and Geological Significance of the Plagioclase Amphibo-
lite in the Baoyintu Group Eastern of Chifeng[J]. Geolog-
ical Survey and Research, 2015,38(2) . 81-88.

BRI 5 20 200 5 . N B8l RO &% 8 kiR LA -
ICP - MS 5 41 U - Pb 45 {8 4% — 3 3ff 16— IF J 8 W7 2405
TSR] MR 5% IR, 2015, 24(6): 521-525.

CHEN Jingsheng, LU Chonghai, LI Bin, et al. ZIRCON LA
—ICP - MS U - Pb Geochronologyof the diabase dikes in
Aohangi, Inner Mongolia: Indication for the Activity of
Chifeng-Kaiyuan Deep Fault [J]. Geology and Re-
sources, 2015, 24(6): 521-525.

TR AR, B, 5. AeduR Pt g b B A AR N
Pk goa sk AL 2 AR AR LT . WU b BT, 2015,48
(2): 73-83.

DANG Zhicai, LI Junjian, ZHAO Zelin, et al. Geochemis-
try of Cu - Ni (PGE) Sulfide-bearing Mafic-ultramafic
Rocks on the Middle Segment of the North Chian Plate
[J]. Northwestern Geology, 2015,48(2); 73-83.

BRI A R A . AU T L X R S S 4 b X
FEMIE oy K5I AL LT AR 2E ), 2009, 39
(4); 584-605.

LI Jinyi, ZHANG Jin, YANG Tiannan, et al. Crustal Tec-
tonic Division and Evolution of the Southern Part of the-
North Asian Orogenic Region and Its Adjacent Areas
[J]. Journal of Jilin University, 2009,39(4): 584-605.

X 0 A IR A L 4E L AR SO RE b & 5 R - i il
A LR IR B B K LA -85 A U - Pb @ 4 it
BRASAIESE )], BT R . 2013,32(2/3) « 267-278.

LIU Jianfeng, LI Jinyi, CHI Xiaoguo, et al. Early Devonian
felsic volcanic rocks related to the arc-continent collision
on the northern margin of North China craton-evidences
of zircon U — Pb dating and geochemical characteristics

[J]. Geological Bulletin of China, 2013, 32 (2/3):

PR NSl BODUBE R A N B A U - Ph AR K 3R A0 2 R AE 237
267-278.
XA TRAEAS . P9 5l BT L 6 A AT I B e — S N o

HBRALFHFHE RN LA - ICP - MS #5417 U - Pb 4 []].
PEAL LT . 2014, 47(1) . 84-95.

LIU Zhibo, ZHANG Weijie. Geochemical Characteristics
and LA - ICP - MS Zircon U - Pb Dating of the Late
Permian dioite in Hanggale, Alax Right Banner, Inner
Mongolia[ J ]. Northwestern Geology, 2014, 47 (1):
84-95.

B TE, WOk GRS Wik K 0K R A K
SHRIMP 45T K H A LT sk, 2001,
30(2): 116-122.

LUO Zhenkuan, MIAO Laicheng, GUAN Kang, et al.
SHRIMP chronological study of Shuiquangou intrusive
body in Zhangjiakou Area, Hebei Province and its geo-
chemical significance [ J]. Geochimica, 2001, 30 (2);
116-122.

U . IR AL S b B og i AL LM, dE . dEnkss
HRAE . 1991,

SHAO Ji'an. The Crustal Revolution in Middle segment of
Northern Margin of Sino-Korean Platel M. Beijing: Pe-
king University Press, 1991.

Y, B, FER, F . RIANKEAANEA
SHRIMP U - Pb 4F %« it A2 AR5 22 90 A9 M BT 4T sk
[J]. A7, 2007, 23 (3): 597-604.

WANG Huichu, ZHAO Fengqing, LI Huimin, et al. Zircon
SHRIMP U - Pb age of the dioritic rocks from northern
Hebei: the geological records of late Paleozoic magmatic
arc[J]. Acta Petrologica Sinica, 2007, 23 (3);:
597-604.

A R, B P S L DGR L AT P A AR i R ST R 43
VBT &A%, 2014,30(7) ; 1841-1857.

XU Bei, ZHAO Pan, BAO Qingzhong, et al. Preliminary
study on the pre-Mesozoic tectonic unit division of the
Xing-Meng Orogenic Belt (XMOB) [J]. Acta Petrolog-
ica Sinica, 2014,30(7) . 1841-1857.

VESLAL, JBEAR . BRaS il , 45 . S Gk SEHEAL il 0 by 42 15
BICAEFE MR R LT BARH T, 2003, 17
(4):428-434.

XU Liquan, DENG Jinfu, CHEN Zhiyong, et al. The iden-
tification of Ordovician adakites and its signification in
northern Damao, Inner Mongolia [J]. Geoscience,
2003, 17 (4): 428 -434.

BB PR TR AR L AE . ARl e b AL 2 M AR IX FTAE L A
TSR AELT]. i E %, 2010,37(4) :900-915.

ZHAO Yue, CHEN Bin, ZHANG Shuanhong, et al. Pre-



238 ook M R

NORTHWESTERN GEOLOGY

2017 4

Yanshanian geological events in the northern margin of
the North China Craton and its adjacent areas[ J|. Geol-
ogy in China, 2010, 37(4) . 900-915.

SRR BB, R, . SEALRE AL AT JE R AL R G B X
PR AR AR RRIRIN K 5 — #5 47 SHRIMP U - Pb 45
e e o & X LT]. & Ao 4, 2004, 20 (3D
621-626.

ZHANG Shuanhong, ZHAO Yue, SONG Biao, et al. The
late Paleozoic gneissic granodiorite pluton in early Pre-
cambrian high-grade metamorphic terrains near Longhua
county in northern Hebei province, north China; result
from zircon SHRIMP U - Pb dating and its tectonic im-
plications[J]. Acta Petrologica Sinica, 2004, 20(3):
621-626.

AR, BB, XA, . ARdE b E b gl A AR
ARCERIE SR R AR e i s S LT]. A A
Zeis, 2010, 29(6) . 824-842.

ZHANG Shuanhong, ZHAO Yue, LIU Jianmin, et
al. Geochronology, geochemistry and tectonic setting of
the Late Paleozoic-EarlyMesozoic magmatism in the
northern margin of the North China Block: A prelimina-
ry review[ ] ]. Acta Petrologicaet Mineralogica, 2010, 29
(6): 824-842.

FITTON J G,JAMES D,KEMPTON P D, et al. The role of
lithospheric mantle in the generation of Late Cenozoic
basic magmas in the western United States[J]. Journal
of Petrology,1988, 82(1): 331-349.

GILL JB. Orogenic andesites and plate tectonics[ M]. New
York: SpringerVerlag,1981.

STAMPFLI G M, BOREL G D. A plate tectonic model for
the Paleozoic and Mesozoic constrained by dynamic plate
boundaries and restored synthetic oceanic isochrones
[J]. Earth and Planetary Science Letters, 2002, 196
(1-2):17-33.

JIAN P, LIU D, KRONERA, et al. Time scale of an early
to mid-Paleozoic orogenic cycle of the long-lived Central
Asian Orogenic Belt, Inner Mongolia of China: Implica-
tions for continental growth[J]. Lithos, 2008, 101 (3-
4) . 233-259.

SHIY R, LIU D Y, MIAO L C, et al. Devonian A-type
granitic magmatism on the northern margin of the North

China Craton: SHRIMP U - Pb zircon dating and Hf i-

sotopes of the Hongshan granite at Chifeng, Inner
Mongolia, China[]J]. Gondwana Research, 2010, 17
(4): 632-641.

WINDLEY B F, ALEXEIEV D, XIAO W J, et al. Tectonic
models for accretion of the Central Asian Orogenic Belt
[J]. Journal of the Geological Society, 2006, 164(12) ;
31-47.

XIAO W J, WINDLEY B F, HAO J, et al. Accretion lead-
ing to collision and the Permian Solonker suture, Inner
Mongolia, China: Termination of the central Asian oro-
genic belt[J]. Tectonics, 2003, 22(6):8-1.

ZHANG S H., ZHAO Y, SONG B, et al. Carboniferous
granitic plutons from the northern margin of the North
China block: implications for a late Paleozoic active con-
tinental margin. ] GeolSocLond[J]. Journal of the Geo-
logical Society, 2007, 164(2) :451-463.

ZHANG S H, ZHAO Y, SONG B, et al. Petrogenesis of
the Middle Devonian Gushan diorite pluton on the
northern margin of the North China block and its tec-
tonic implications[]J]. Geological Magazine, 2007, 144
(144) :16-24.

ZHANG S H, ZHAO Y, KRONER A, et al. Early Permi-
an plutons from the northern North China Block: con-
straints on continental arc evolution and convergent
margin magmatism related to the Central Asian Orogen-
ic Belt[J]. International Journal of Earth Sciences,
2008, 98(6):1441-1467.

ZHANG S H. ZHAO Y. SONG B, et al. Contrasting Late
Carboniferous and Late Permian-Middle Triassic intru-
sive suites from the northern margin of the North China
craton: Geochronology, petrogenesis, and tectonic im-
plications[ ] ]. Geological Society of America Bulletin,
2009, 121(121) :181-200.

ZHANG S H, ZHAO Y, YE H, et al. Origin and evolution
of the Bainaimiao arc belt: Implications for crustal
growth in the southern Central Asian orogenic belt[J].
Geological Society of America Bulletin, 2014, 126 (9-
10):1275-1300.

WIEDENBECK M, ALLE P, CORFU F, et al. Three natu-
ral zircon standards for U -~ Th - Pb, Lu - HI, trace ele-
ment and REE analyses[ J]. Geostandards and Geoana-
lytical Research. 1995,19(1): 1-23.



