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Abstract Mantle peridotite xenoliths form Abaga area, Inner Mongolia, predominantly contain spinel lherzolites, which consist of
olivine ( Fogy, ) , clinopyroxene( Wo,; o Eny, o Fs,,, ), orthopyroxene( Wo, ;. , Enggo, Fsg ;) and spinel (Crf, ). Most peridotites exhibit
porphyroclastic texture, in addition, there are edged sponge texture, mosaic granoblastic texture, coarse texture and catablastic texture.
Kink bands and iddingsitization are common in olivine. These characteristics suggest that the history of the upper mantle underneath
Abaga area is complex and experiences strong melt-lithosphere interaction. Tectonically, both Abaga area and the central Great Xing’an
Range lie on the Xing’an-Mongolia Orogen Belt; however, the former has the nature of medium-low temperature thermal state and the
fertile-transitiona lithospheric mantle, which is similar to the northern margin of North China Craton but distinguished from the central
Great Xing’an Range that has a great amount of aged lithospheric mantle. This difference indicates that the lithospheric mantle
underneath the Xing’an-Mongolia Orogenic Belt may be heterogeneous in time and space. The diverse degree of asthenosphere-
lithosphere interactions, the complex of upper mantle geological evolution, besides, blocks form the Xing’an-Mongolia Orogenic Belt
have distinct nature of activity time, intensity, etc, all this lead to a large scale heterogeneous of the lithospheric mantle.

Key words Mantle peridotite ; Abaga ; The Xing’an-Mongolia Orogen Belt; Evolution of the lithospheric mantle
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Fig.2 Microphotographs of peridotites in Abaga area

(a) -porphyroclastic texture; (b)-kink bands in olivine; (¢)-edged sponge at the margin of clinopyxene; ( d)-mosaic granoblastic texture and triple

junction; () -coarse texture; (f) -catablastic texture
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Table 2 Equilibrium temperature of peridotite xenoliths ( pressure = 15kb)
[EaTe=2 10ABG30 10ABG32 10ABG35 10ABG38 10ABG40 10ABG52 10ABG56 — 2237a 2132 2229 2237h
Brey et al. (1990) 884°C 829C 836°C 774°C 810°C 798C 774°C 1000°C 996°C 1177C 891°C
Wells (1977) 925C 860°C 931°C 865C 837°C 830C 840°C 959C 959°C 1144C 915C
T RE AL 223722132 2229 2237b 5| [ Kononova et al. (2002)
8 - 70
09ABG42 [
[ J
e_0 60
. 2e .
[ ] L ] PY 50 F )
®
L)
= » 2 40 | o ©0¢
54 Z e
o) @ © 30 }
=) ©
<
) 20 | .® P o KNTIIBX
1 &
w‘ * [IEEX
L [ J
10 o* it
0 . . : . ; , .
1 2 3 4 5 6 0
Al1,0; (opx) 0 5 10 15 20 25 30
Cr'(cpx)

K4 BRI IR A T AL O; AR
Fig.4 Diagram of Al,O; (opx)vs. Al O;(cpx)

FE XS A Tl A PR A TR B T A e A R T3] A
JE IR 1 (Wood and Banno, 1973 ; Wells, 1977 ; Bertrand and
Mercier, 1985; Brey et al. , 1990) , i+ 5 45 B AE7E 8 K M) 24
590, ROt R 7% 3 436 St O Gk 2 o, % o A ) S A P
PORASIR 8, HAET,Bertrand and Mercier (1985) I Brey et
al. (1990) Bt myMEA IR THE A AT B 45 R AR Y 3t
J IR (#5: LW, 1993 ; Huang and Xu, 2010) , gtk abh, ST
1100°C FA3REE X 6], Wells (1977 ) iR B2 3T B A 8547 1935
BCR (7 [IRERN S35 30,1997 ) o (Kt , A% SC43 54 JH Brey et
al. (1990) 1 Wells (1977 ) i BE T #1731 (R 2) , 45
RIS D R B BAR 4 5. 774 ~ 886°C ( Bery et
al. , 1990) 1 830 ~931°C ( Wells, 1977) , X Fh 42 5 4048 #G
A BT 0 M DX M08 A 4 1R 2 Bl ( Wiechert et al. , 1997
Kononova et al. , 2002 ) , #R4b 7E v [E 2 FRAMOYE 25 A i 4 0 £k
S L AL Rl P9 (Fan and Hooper, 1989) o A4l H i
SRAFIY 1 2R T AR A I 1) H IR B B (Huang and Xu,
2010 ;Xu and Bodinier, 2004 ; Zheng et al. , 2006 ) , ik — 4 #fi
0B % POl DX, e ARGS9 4R R R T b R 40 ~ 55km (1Y
W

6 Fuf LENETih DX A e b R A

IRt IS I R 5 A T A R I G R L U
M ?r A DTS R Al AR 0 o A R RE B R I mT LA

5 Crf(epx)- Crf (sp) A

Bk B . X4 # 4, 1981 ; Fan and Hooper, 1989 ; Wiechert et
al. , 1997 ;Zhang et al. , 2000 ; Kononova et al. , 2002 ; Rudnick et
al. , 2004 ; F VLR, 2011 ;8% 55 4 st , 2011

Fig.5 Diagram of Cr* (epx) vs. Crf(sp)

Data from: Liu et al. , 1981 ; Fan and Hooper, 1989 ; Wiechert et
al. , 1997 ;Zhang et al. , 2000 ; Kononova et al. , 2002 ; Rudnick et
al. , 2004 ; Wang et al. , 2011 ;Zhao and Fan, 2011
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Fig. 6
(olivine) (after Hellebrand et al. , 2001)

Data from Liu et al. , 1981 ;Fan and Hooper, 1989 ; Wiechert et al. ,
1997 ;Zhang et al. , 2000 ; Kononova et al. , 2002 ; Rudnick et al. ,
2004 ; Wang et al. , 2011 ;Zhao and Fan, 2011

Diagram of melting degree F (%) vs. Mg*
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Fig. 7 Diagram of Al,O,vs. CaO in whole rock of peridotite
xenoliths

Data from: Wiechert et al. , 1997 ; Zhang et al. , 2000 ; Kononova et
al. , 2002 ;Zhao and Fan, 2011
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Fig.8 The characteristics of the upper mantle beneath the Abaga and adjacent area
Data from:Liu et al. , 1981; Yang, 1988 ;Fan and Hooper, 1989 ; Wiechert et al. , 1997 ; Zhang et al. , 2000 ; Kononova et al. , 2002 ; Rudnick et
al. , 2004 ; Xu and Bodinier, 2004 ; Shao et al. , 2007 ; Wang et al. , 2011 ;Zhao and Fan, 2011
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Table 3 Characteristics of ultramafic xenoliths from Cenozoic basalts in Abaga and adjacent area
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