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1 (N- MORB )
Table 1 Cheanical composition of some basalts (N- MORB type) from theNorth Q inling belt
SD2  AlO3 FD* Mg CD NaOD KO T2 La Ce Nd
I 3 4529 550 1319 815 1301 178 Q32 125 451 1016 827
I 1 4341 1450 1508 870 1227 210 Q33 165 626 14 50 12 40
i 2 4253 1279 1339 1129 1269 114 Q705 Q90 4979 16 58 11 39
IV_26 MORB 26 5045 15255 1043 7576 1130 2679 0106 1615 3895 12 00 11 18
Sn Eu Gd Tb Ho Tm Yb Lu Sc Co Ta Th U \Y Cr Ni Rb
] 28 114 398 Q773 1253 Q57 3833 062 5303 607 Q373 Q033 0432 370 290 696 568
I 449 179 575 100 1420 Q652 417 Q678 544 618 0349 Q435 Q554 447 264 102 152
Il 3023 0935 315 Q513 Q709 Q314 1895 Q279 37 - - - 150 71 153 -
IV 3752 1335 5077 088 1342 0621 390 0589 4137 4707 0192 Q187 Q 0711 - - 1495 1261
Sr Nb Hf Zr Y Ba La/yb)nLalNb La/Ta Ce/Yb ThA a Th/Hf Th/Ta Th/¥b Ta/Yb Yb/Hf Y/Tb
I 222 5/16 253 797 325 58 Q79 0874 1209 2651 Q073 Q130 Q885 Q08 Q097 1515 42 04
II 112 560 293 730 400 20 101 1116 1794 3477 Q069 Q148 1246 Q 01040 084 1 423 4Q 00
- - - - 16 177 - - 875 - - - - - - 32
IV 1132 3507 297 104243582 1387 Q69 1111 2028 3077 Q048 Q063 097 0048 0049 1 313 40 47
* FeD %, 106 [3]; I [5]; 1II
GiessenJastus- L iebig XRF ICP- AES IV [8]
1
Fig 1 Geological sketchmap of
theNorth Qinling area
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2 (NQ) (SN\C)
Table 2 Geochamical characteristics of the Precam brianmeta- mafic basalts from theNorth Q inling belt NQ) and
the southern margin of North China craton (SNC)

M a TDM /Ga ad(t) Yb/Hf NbA a TbAa Y/Tb*

2840 12 29 26 +29 Q 82 Q79 Q112 3416
2509 10 27 26 +22 Q 52 Q 63 Q117 3585 19
Ne 2500 2100 10 28 25 +22 25 Q76 Q 65 Q121 3558 [10]
1840 1600 15 31 - 41 7.8 Q59 Q32 Q 064 36 97 [10]
1989 1 20 +73 104 103 Q181 36 50 7
1142 49 17 +65 +42 105 101 Q148 3618 (7
NQ 1100 11 11 16 +68 1236 132 Q159 36 16 131
900 1000 39 10 11 +73 +49 1153 Q 417 Q324 365 29 151
708 822 81 13 16 +63 37 1113 0 403 0236 365 29 (71

*Y/Tb ( cP )
3 Pb

Table 3 A verage Pb itopic composition of the rocks and feldgpar of granites from theNorth Q inling belt and the
uthern margin of North China craton

Wpp20pp  Opp/2oapy Py 20ipp

(TH) 3 17 547 15 490 37 652 [13]
3 17 271 15 455 37 562 [13]
2 16 635 15 198 36 572 [13]
1 17 267 15 351 37 342
2 16 126 15 265 37 099
2 16 279 15 300 36 047
26 17 470 15 427 37 799 [14]
A3- 2" 86 17 460 15 481 37 965 [15]
2 17 510 15 477 37 470
- 8 17 533 15 378 37 495 [16]
4 18 483 15 625 38 359 [17]
9 18 114 15 601 38 343
4 18 312 15 571 38 168
2 18 775 15 774 39 105
Pt3—Pz1 11 18 383 15 539 38 136 [5,18]
Pt3—Pz1 3 18 233 15 542 38 460 s [18]
Pz1 3 18 716 15 614 39 036 [18]
2 18 291 15 456 38 259
6 18 462 15 579 38 293
1 18 248 15 699 38 441
(659 67(M a) 4 18 285 15 676 38 327
(450 38M a) 8 18 208 15 542 38 095 s [19]
— 8 17 617 15 442 37 658
4 17 852 15 537 38 193
H 1
Nb NbA a (
, Yb/Hf ThAa ),
, Pb
: , Pb
1
. 1996
. 1987 Pb ( 3) ’

, 1991 — Pb
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) Ti 4 Nd Pb
Y/Tb ®) Ti Table4 Nd and Pb iptopic compositions of metabasalts
’ ) of theDanfeng Group
Y/Tb , @) Ti a0 (1) 20pp/204ph  207pp204ph _ 206ph /204ph
Y/Thb 73 67 7 18 292 15 526 38 087
64 54 2 18 280 15 550 38 125
? 49 1 19 053 15 572 38 147
Nd Pb [5]
( 2) ( N- MORB. , M@
) N i N- MORB, K0
Pb Yb/Hf. Nb/ L a Ce N- MORB ( 1).
La ThALa , Y/Tb 36 :
5; L
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CRUST- MANTL E RECYCL ING AT THE ANCIENT CONVERGENCE
ZONE IN NORTH QINL ING

Zhang Benren Ouyang Jianping Han Yinwen Kuang Shaoping
(Geochamical Institute, China U niversity o Geosciences,W uhan 430074)

Abstract A N eoproterozoic convergence-

subduction zone has been identified in the North

Qinling belt from geological and geocham ical studies N d isotopic composition and highly incompati-
ble elanents ratios(NbA a, Th/A a, Yb/Hf, Y /Tb) of Proterozoicmantle- derived rocks, and the Pb
itopic composition of Proterozoic and Early Paleozoic mantle- and crust- derived rocks, reveal
that theNorth Qinling is characterized by high depletion (6 (t))= + & 3 + 7 3)and higher Yb/

Hf,

NbA aand ThA ara

tios in the upper mantle, and by distinctively high Pb isotopic ratios in

both the crust and upper mantle TheN eoproterozoic island- arc basalts of the Danfeng Group are
smilar in the initial &q(t) value (up to+ 7 3) and high Pb isotopic ratios to both theNorth Q inling
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upper mantle and the N eoproterozoic ophiolitic metatholeiite w ith geochemical features of M ORB.
The Sm- Ndmodel age and Yb/Hf ratio of Danfeng basalts are closer to those of the ophiolitic
m etatholeiite comparedw ith the Paleo- andM esoproterozoicmantle- deived rocksfrom NorthQ in-
ling TheDanfeng basalts are suggested to be generated by magmasfrom two main surces based on
theY/Tbvs Y and TivsM gO plots The sourcew ith Y /Tb ratio of about 36 5 is deduced mainly
to be theNorth Qinling depleted lithospheric mantlew ith a smilar Y/Tb ratio w hich constituted
themantlew edge above the subduction zone The sourcew ith Y /Tb ratio of about 29 is reasonably
considered as the subducted oceanic slab to gether with some pelagic sediments generally charac-
terized by significantly lower Y /Tb ratio and &« (t) val ue and higher radiogenic Pb comparedw ith
typicalM ORB. The increasing trend in Pb isotopic ratiosw ith decreasing in &ad(t) value of Danfeng
basalts in combination with lower Y /Tb ratio in many samples of the basalts mplies the involve-
ment of sedmentary material in the genesisof D anfeng island- arc vol canics T hereby, the result
demonstrates the recycling of crustal materials into the upper mantle at the convergence- subduc-
tion zone

Key words ancient convergence zone, crust- mantle recycling, Q inling orogenic belt, magna-
tisn in island- arc setting
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