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Petr ogenetic epoch and geochemical characteristics of maf ic-ultramafic
rocks on the southern margin of Alxa massif in northern China

L | Wenyuan'?, TANG Zhongli®, GUO Zhouping® and WAN G Wei'
(1. Xi"an Ingitute of Geology and minera Resources, Xi’ an 710054 ,China; 2. Northwest Univerdty, Xi’ an 710069, China;
3. School of Earth Science and Resources Management , Chang' an Universty , Xi’ an 710054 , China)

Abgtract : The outhwestern margin of Alxa massf in northern China, oneof the mgor provincesof mafic-ultrar
mafi rocks, can be divided into Beidashan , Longshoushan and Beihaizi rock belts. Generaly gpeaking, the Bei-
dashan rock belt is represented by Ysgili feldgar-bearing pyroxene peridotite, whose Sm-Nd rock- minera
isochron age is 773.1+10.8 Mag Nd(t) valuesare +0.8 +10.8, andZ REE are 7.59 x 10" ® 20.34 x
10" ®. The Longshoushan rock belt is represented by Jinchuan |herzolite and Zangbutai pyroxene peridotite
whose Sm-Nd rock-mineral isochron ages are 1508 £ 31 Ma and 1 511 + 168 Ma regectively , implying mantle
productsformed almost at the same time. Jinchuan intruson hasz REE of 3.33 x 10~ ® 115.52x10x10°°
ande Nd(t) of - 1.9 - 4.3, but Zangbutai has Nd(t) of +2.6 +2.9, showing obvious differences. The
Beihaizi rock belt is gpread limitedly , whose gabbro Sm-Nd rock- minera isochron ageis 1 440 £ 220 Mag§ Nd(t)
>0, andZ REE are 179.64 x 10" ® 207.76 x10 °. The Longshoushan and Beihaizi rock belts were both

: 20037117 14; 1200403723
: (2002-03)
(19627) ,
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probably formed by the early Middle Proterozoic magma derived from the lower mantle due to the action of su-
perplume. Theire Nd(t) differenceindicatesthat every rock body hasits unique petrogenetic process. Ydliji 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: méfic-ultramafic rocks; petrogenic epoch; geochemical characteristics; origin; formation environ

ment ; outhern margin of Alxa massf
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Fig.1 Cevlogca map showing distribution of Snian rudaceous dolomititesin the Longshou Mountains
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1 —Cenozoic sediments; 2 —Meszoic continenta fragmenta rocks; 3 — ate Paaeozoic continenta fragmentd rocks; 4 —Early Pdaeozoic flysch;
rudaceous dolomite;5 —Snian rudaceous dolomitites; 6 —Snian badc volcanic rocks; 7 —Midde Late Proterozoic carbonate and
fragmentd rocks; 8 —Early Proterozoic metamorphic rocks; 9 —granites; 10 —mdfic- ultraméfic rocks
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1 - Sm Nd
Table 1 Sm Nd isotopic data of Jinchuan ultramafic rock body
Wrgmy MNd N/ #Nd ENd  tow/ Ma tchur/ Ma
J -2 19 0.1609 0.512064 +12 -4.3 3121 2432
J -7 19 0.1302 0.511810 42 -3.3 2438 1892
J -9 19 0.1270 0.511800+ 10 -2.9 2366 1827
J -9 19 0.156 2 0.512095+9 -2.8
J -9 19 0.1217 0.511761+15 -2.6
J -9 19 0.1266 0.511800+ 10 -3.2 2398 1860
J -9 19 0.1282 0.511800+ 10 -3.1 2279 1857
J -od 19 0.1270 0.511 850+ 14 -1.9 239 1718
J -1 36 1400 0.1258 0.511 790 + 77 -2.8 2351 1817
J -36 36 1232 0.1288 0.511826 +22 -2.7 2370 1818
J -37 36 1232 0.1318 0.511830+36 -3.2 2449 1891
J -50 36 1400 0.1366 0.511 854+ 10 -3.7 2553 1981
J -50 36 1400 0.1550 0.511948+9 -3.6
J -50 36 1400 0.146 6 0.511955+12 -3.8
J -66 36 0.1366 0.511859+7 -3.6 2544 1969
J -66 36 0.1540 0.512032%7 -3.6
J -66 36 0.1511 0.511993+9 -3.8
J -69 36 0.1366 0.511860+ 10 -3.6 2542 1966
J -69 36 0.159 8 0.512091 + 11 -3.5
J -73 36 0.1306 0.511827+11 -3.0 2419 1864
; 'V G354
0.51218 -2
=1508+31Ma e IE=p S 0.51315F  =773.1+10.8Ma
" 1=0.51050%3 1=0.51201+ 1 HRBERE
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Fg.2 SmNdisotopic diagram of Jinchuan, Ygili , Zangbutai and Beihaizi mafic- ultraméfic rock bodies
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., Sm Nd ( 2 - Sm-Nd ,
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2 - S Nd
Table 2 Sm Nd isotopic data of Ygili, Zangbutai and Beihaizi maf ic-ultramaf ic rock bodies
147 gy 144N 43N o/ M44Nd € Nd(t)
Zh12 4 0.1814 0.512621 +11 +2.6
Zh12 4 0.1633 0.512455+ 10 +2.9
Zh12 4 0.197 8 0.512798 + 11 +2.9
Y-1 0.2001 0.512 836 + 27 +3.5
Y-2 0.2032 0.513027 21 +7.0
Y-2 0.1180 0.512 602 + 20 +7.1
Y-2 0.208 6 0.513071+12 +7.2
Y-2 0.1231 0.512631+21 +7.2
Y-2 0.2181 0.513110+18 +7.1
Y-4 0.2177 0.513175+16 +8.4
Y-6 2 0.1407 0.512 906 + 33 +10.8
Y-14 2 0.2080 0.512814+30 +2.3
Y-19 2 0.1950 0.512 674 + 32 +0.8
B-1 2 ZK5 0.1180 0.512 378 +18 +9.5
B-1 2 ZK5 0.103 6 0.512274+11 +10.1
B-1 2 ZK5 0.1144 0.512 341 +13 +9.4
B-2 2 ZK5 0.1161 0.512 396 + 66 +10.2
B-9 8 0.1186 0.512116+18 +4.3
B17 TG 12 0.137 3 0.512178+20 +2.0
: VG354 T (B Nd/ ¥ Nd) quur = 0. 512 638,
(*sm/ YNd) guur=0.196 7
23.57x 10 ¢, 14. 12 x 10" ¢,
3 15.25x10°® 55.87 x10°° , 30. 64 x
10°° L REE ,
3.1 (La/ Yb)y 5.39 14.01, 7.50,
3.39x10 ° (La/ Yb)n 7.02 79.15, 23.52
55.87 x 10" © , 21.90x 10 ° L REE :
( 3 3),(La Yb)y 5.39 ( ) J -2 J -2a
79.15, 15. 04 , (La/ YD)y 5.39 8.76,
2 REE : 3.39 x10°° J -36J -69  (La/ Yb)n 7.02
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Fig.3 Chondrite-normalized REE patternsof Jinchuan, Ygili and Behaizi mafic-ultramafic rock bodies
(after Sun & McDonough ,1989)
A— B— C— D—
A —western part of Jinchuan rock body ;B —eastern part of Jinchuan rock body ; C —Y§ili rock body ;D —Beihaizi rock body
79.15, , 12.41x10°°
, (Chai et , (L&l Yb)n
al. ,1992; ,1996) 19.17, ,(Lal Yb)n
3.2 - 15.04  15.99
TREE 7.45x10°° 20.34x (La/ Yb)y 5.39 79.15,
10°°, 12.41x10°° LREE  ( 3 3), (La/ Yb)y 9.52 22.69
(La/ YD)y 4.64 63.71, 19.17 S Eu
0.84 2.13, 1. 34 2 REE 4
179.64x 10°° 207. 76 x 10" °, 198. 68 x
10" ® LREE ( 3 3),(LaYb)y 9.52 4.1 -
22.69, 15.99 d Eu 0.77 0.85, -
0.83 , 60
3.3 - 1/ 20 ,
2 REE , 198. 68 x )
10°°, , 21.90 x 10" ¢, ( ,1995) K-Ar U-
. 1966. 1/ 20 ( ).
2% © 1994-2007 China Academic Journal Electronic Publishing House. All rights reserved. —http://www l.net
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Pb Rb- Sr ( :
, 1525 1509 Ma 820 712 1990) , ,
Ma 403.69+6.63 Ma 308 Ma 4 , ,
3 , € Nd(t)
, +2.6 +2.9( 2),
Sm-Nd 1.5 Ga
- 1.5@&
Rogers  Santosh(2002) - Glumbia
1.5 G )
1.8 1.6 & ,
(Lu et al. ,2002) ,
1.5 G ( , (Naldrett ,1989; ,2003b)
1995; ,1996) , -
- tom ( ,1995; ,1996)
2.4 & . tchur 1.8 Ga .
(1 2.4 Ga - , > REE ,
, 14.12x10°°, 30.64 x 10" °,
1.8 Ga , L REE , (Lal Yb)
(under- 7.50, 23.52
plating) (Windley ,1995) ,
ENd(t) -1.9 -4.3( 1) )
, Sm-Nd ,
Rb- Sr ( :
( 4),¢%"s/%®sr); 0.702547  1996)
0. 711 761 , £S5 (t) , LadSm~ La
+128.8 , )
( ,1996) Coffin  (1994)
(Chai et al. ,1992; ,1995) ,
4 Ro-&
Table4 Rb S isotopic data of Jinchuan ultramafic rock body
'R/ P sl P (s %) e
J -2 19 0.395 0.720 311 +47 0.711 761 +128.8
J -9 19 0. 600 0.716 893 + 45 0.703 906 +17.0
J -36 36 0.563 0.714723+28 0.702 547 -2.3
J -50 36 0.166 0.710443 27 0. 706 850 +58.9
J -66 36 0.496 0.713299 + 66 0.702563 -2.1
J -69 36 0.179 0.712 201 + 67 0.708 326 +80.8
J -73 36 0.410 0.713217+24 0.704334 +23.1
VG (]S 3r) ciur = 0. 7047, (¥ RY S crur =

0.0847
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Keays (1997) Sm-Nd
,Sm/ Nd - ,
(L1Ps), :
( , (773 Ma)
2001; ,20033a) - ,
, MORB m/ f 0.85
(Craig ,1979) , 6.41,
1.5 @& 2 REE , 12. 41 x
, 10°°, ¢ Nd(t) :
(Coffin,1994 ; Richards et al. ,1991; Keays et al. ,
1997) (1999) (1. 5Ga)
(773Ma)
, , Columbia
(Rogers &
4.2 - Santosh ,2002) , ,
4 - Sm-Nd , :
REE , (1.5 &) Rodinia (Hoff man ,1991) ,
(773 Ma) )
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