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Petrogenetic epoch and geochemical characteristics of mafic ultramafic
rocks on the southern margin of Alxa massif in northern China
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(1. Xi‘an Institute of Geology and mineral Resources, Xi‘an 710054, China; 2. Northwest University, Xi‘an 710069, China;

3. School of Earth Science and Resources Management, Chang “an University, Xi’‘an 710054, China)

Abstract: The southwestern margin of Alxa massif in northern China, one of the major provinces of mafic_ultra-
mafi rocks, can be divided into Beidashan, Longshoushan and Beihaizi rock belts. Generally speaking, the Ber
dashan rock belt is represented by Yejili feldspar_bearing pyroxene peridotite, whose Sm_Nd rock_mineral
isochron age is 773. 1 +10.8 Ma, eNd( 1) values are + 0. 8~ + 10. 8, and XREE are 7. 59 x 10~ 6. 20.34 x
10” %. The Longshoushan rock belt is represented by Jinchuan lherzolite and Zangbutai pyroxene peridotite,
whose Sm_Nd rock_mineral isochron ages are 1508 231 Ma and 1 511 £168 Ma respectively, implying mantle
products formed almost at the same time. Jinchuan intrusion has SREE of 3.33 x 10” °~ 115.52x [0x 10" °
and ENd(¢) of - 1.9~ — 4.3, but Zangbutai has ENd(¢) of + 2. 6~ + 2.9, showing obvious differences. The
Beihaizi rock belt is spread limitedly, whose gabbro Sm_Nd rock_mineral isochron age is 1440 £220 Ma, eNd( ¢)
> 0, and EREE are 179. 64 x 10” °~ 207.76 x 10" °. The Longshoushan and Beihaizi rock belts were both
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probably formed by the early Middle Proterozoic magma derived from the lower mantle due to the action of su-

perplume. Their ENd( ¢) difference indicates that every rock body has its unique petrogenetic process. Y eliji rock

body is the product of Later Proterozoic depleted mantle, whose formation environment and origin are remark-

ably different from those of Jinchuan rock body.

Key words: mafic_ultramafic rocks; petrogenic epoch; geochemical characteristics; origin; formation environ-

ment; southern margin of Alxa massif
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Fig. 1

Geological map show ing distribution of Sinian rudaceous dolomitites in the Longshou Mountains
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1 —Cenozoic sediments; 2 —M esozoic continental fragmental rocks; 3 —Late Palaeozoic continental fragmental rocks; 4 —Early Palaeozoic flysch;

rudacenus dolomite; 5 = Sinian rudaceous dolomitites; & —Sinian basic voleanic rocks; 7 —Middle Late Proterozoic carbonate and

[ragmental rocks; 8 —Early Proterozoic metamorphic rocks; 9 —granites; 10 —mafic_ultramaflic rocks
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Table 1 Sm Nd isotopic data of Jinchuan ultramafic rock body
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Fig. 2 Sm_Nd isotopic diagram of Jinchuan, Yejili, Zangbutai and Beihaizi mafic_ultramafic rock bodies
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Fig.3  Chondrite_normalized REE patterns of Jinchuan, Yejili and Beihaizi mafic ultramafic rock bodies
(after Sun & M cDonough, 1989)
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A —western part of Jinchuan rock body: B —eastern part of Jinchuan rock body: C —Yejili rock body: D —Beihaizi rock body

H179.15, LW 1A K28 U BL i 4 nl L A7 A5 2
S, R 2 58 AN R A AN R B A KT Chai et
al., 1992; 25 3CH, 1996) .
3.2 HRE BTFEHEY BESEHRLITRESE
B85 L4 4& ZREE b 7. 45 x 107 %~ 20. 34 x
107 %, ¥ 12. 41 x 107 ¢, LREE ##(% 3 K 3),
(La/ Yb)yx K 4. 64~ 63. 71, ‘34 19. 17. SEu fi§
0.84~ 2. 13, %3 1. 34. Jb ¥ 7 & 1k ZREE X
179. 64 x 10"~ 207. 76 x 1076, “F ¥ 198. 68 x
10" ®. LREE %#E(£ 3 & 3). (La/ Yb) y H 9. 52~
22.69, F ¥ 15. 99. 8Eu i 0. 77~ 0. 85, 14
0.83.
3.3 #Y% BESER LT TEIRL P EM
V¥ EREE Jbifg 7 4 1k B, 1K 198. 68 x
107 ©, Hyh & BB A, 11 21,90 x 107 °, Bf

BB RERAR, PN 12.41x 107 ¢, B+ TER
HERE 3 DL BT B HLCE A B, (La/ Yb)n P I{H N
19. 17, & )54 5 A0 il 75 G P, (La/ Yb) y
SEBIEL 2 B0 15. 04 F1 15,99 . {H 4 )1 45 4 11 18 2=
BFE KT 754K, (La/ Yb)x 4 5.39~ 79. 15, 1k
WK (La/ Yb) x 4 9.52~ 22.69 .,

4 WieHgire

4.1 HELSES BESSHET AR AR
(AR SR |G e iR A W 37 i85 37 =
17, FLTE R AR 7 L AE B2 60 AFAR RN 2T
B . 7E LA 1720 5 DM 5T i A b O 8 0 1l
oy e R e A I AR, (R E ARG
WA LA, 1995) o Bf AN A K Ar 32 d5 4 U_

@ Hl A PCIBL. 1966, PG B 1/ 20 J7 B TR A4 (R, TR AY)



124 w4 W oo A ik FHRE
Ph VEAIA Rb_Sr vE55 2 PR 2200 48 J5 o0 4211 25 PRI AR 58 5T 2 g 136 (o 44,
ERVEAT B4, £33 1 525~ 1509 Ma .820~ 712 1990) CHEEV WIS R 2, &) AR LR T

Ma 403. 69 £6. 63 Ma #ll 308 Ma % 4 £ 445 £k,
Fo G 3 GRS K A 1 I b 5 e S 1) R
e,

SN A E WA RE S RN ES B
Sm_Nd IR MIAELE BRI, 1.5 Ga Aol
ARELIIRY A T i L B R Bk A A IR T AR
5} Rogers Ml Santosh( 2002) #&H 1¥1 15176 154X Columbia
FERBETE 1.5 Ga JFURZLARAE I RAH W) 4, RS0
FAEAG il KBl B AR ] 1.8~ 1.6 Ga K IR MR 1)
WA ( Lu et al., 2002) . 3X 6 B3 f 06 Bk 75 99 20 7
1.5 Ga I JUI 1) i 47 76 75 22 (1) 24 ff i1 (4 P S0 4%,
1995; 2530, 1996) , [ i 1 e it 7 6 i 1L Bk i
BER AT I B RS

& B BB A R NRMIBE RS ¢ py 222

b T 2 A s A T mds =1 e s ) -
= S I B Uﬂ/_L.I_I,IIIJ lL.}IUH/\JM._'J 1. O wrd vA L.
(#1).

2.4 Ga IR AE R MR R g Jb o Ll BE Bk
BBk R A S M 2 e I AL T o K, A
FHBRRL R AT 38—t PERE R TH B0 1. 8 Ga B4 6%,
ATTE S il S i 5 T Hh B 42 H] ((under
plating) #E A5 (KI5 B Windley, 1995) . 42 )1 &4k
ENA( ) J1- 1.9~ — 4. 3( 42 1) 45 s 17 3Lnf fig
KU T8 A NE (VR AE, AR AR ] fiE AL Sm_Nd [F] 47 5
ERATH T TR A A5 B . @ )15 R 1) Rb_Sr [F]
P Z I 5E 5 5 (2 4), (Y7Sr/%0Sr); 7£0. 702 547
~0.711 761 2], H.eSr(t) £ KT %, {5 ik
+ 128. 8 EEHF 1L, LT 2 52 4t T 4 )11 25 Al
SZHL ST IR G UEHE

AR 5 A Ak 2 ) 0 (1, 4 )1 A 330 BT r B
2l A R Chai et al., 1992; i 375, 1995) , ji

R A0 R BRI AT Y0 1 Dl R A, AT 6 i RN D B
WA o JUHARAFE: B AL, 7840 6 5 R 1) eNd (1) 1
& NHEMSRE, b+ 2.6~ + 2.9(K2), XEDE
WA &5 B A M2 e iR Y . & N A R R A
G PRI 2 SRR AE Rt 7 0 (L aar 7E v oo A AR L
1.5 Ga FI-U&‘JFI‘J#’;'-‘;'}‘H’FJ'l];'JHLF'Pﬁ?F?i" [vi) 3 £ 5%
AL DS R I 2 R AE ] MEPNECAE DS
(1) T B IR R wm bkﬁﬁjuizfﬂi R RS (1
BRACY AT VE L, 1 it 2 U S A A W7 0 25 T

WCSE R, A B W B AN TR I I RS 27 AR
THUBE R (1 ( Naldrett, 1989; 5K 47 424, 2003b) .
SN AR I 20 BE AT T N RS 3T 2 v T 1
¥, 5 & AR e fr e PRl LA s 32 R AN A
FARA W HEI (3 b L%, 1995: 25 LUK, 1996) #1Wy

A /\-III MK R L Sr 2 0 A ke bR 1 ol T ,Hr
o PSR T e Y W S LA 2, T

7RG BT U S R ,‘EE& YREE 2 5 2% i T 76 B,
TIBCT M 14, 12 x 107 °, AR BHA 30. 64 x 1076, .
/RBt LREE 5 820 8 205 T T VU BL, PGB ( La/ Yb) n
H’J? 50, ZR B 23,52, X A fE AN [ B 5L 9K

TR A IR, 2R BT i T 2 S Wit 17 88 oy 350 0 s il A
r&‘ﬂﬁ-&:wﬁﬁﬁa‘fm%‘%ﬁﬂ%%@ﬁﬁﬁiiﬁ AE =2 40k TN
PG B0 3= AR T T BB % U R K A
AT R 5 A R T ] 03 556 43 445 il 1) 7 4 (4R SO,
1996) .

SN EREARR 0% La/Sm — La EIfiER W
FOOR 5T M0 58 23 s i, A Ok A R A A D 17 45
%(%S{ﬂ#l 1996) . Coffin Z5( 1994) A M FF L34 Al

PRI 2 M A £ B A PR 5 0, I R S
8 A O XA 1 S e s RS B (KRR & RS A

& Il #8455 Rb_Sr [0 3 N E HiR

Table 4 Rb Sr isotopic data of Jinchuan ultramafic rock body
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