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Fig.1 Sketch map of geologic and structure map of the Xixiang area(modified after Lai Shaocong et al. , 2003)
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Fig.2 Variation of FeOt, MgO, Al203, TiOz2 vs. SO2 diagrams for the volcanic rocks of the
Baimianxia and the Sanwan Formation
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Fig. 3 Chondrited-normalized REE plots for the volcanic rocks from Baimianxia and Sanwan Formation
(Normalized values from Boynton, 1984)
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Fig. 4 Primordial-mantle-normalized multi-element plots for the volcanic rocks from the Baimianxia and the
Sanwan Formation (Normalized values form Sun and McDonough, 1989)
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Table 2 Nd-S isotopic compositons of vacanic rocksform the Baimianxia and the Sasnwan Formation
| |147Sm/144Nd YN/ “Nd | € na(1) Towm Toom LR ¥/ S (o511 ®sn) t
5503 " Basalt 0.1597 0.512708 +5 4.84 1246 1029 0.0363 0.704247 + 20 0. 70402
5509 * Andeste 0. 1605 0.512666 +5 3.94 1385 975 2.782 0.733602 + 33 0.71636
5516 ° Basalt 0.1558 [0.512664+5 4.34 1278 957 0.1547 0.705101 + 33 0.70414
5519 * Basalt 0.1387 |0.512533+8 1.18 1253 1090 0.0317 0.703815+ 21 0.70362
5520 " Basalt 0.1318 0.512519+5 1.29 1174 1081 0.2708 0.706398 + 19 0.70472
BMX-1" Basalt 0.1205 [0.512398 +5 -0.4 1229 1225 0.0462 0.703519 + 26 0.70323
BMX-2" Basalt 0.1366  [0.512447+8 -0.4 1388 1272 0.6539 0.709246 + 39 0.70519
5408 * Basalt 0.2149 0.513059 7 7.21 - 1205 889 0.00861 0.704393 26 0.7043
5410 " Andesite 0.2336 0.513192 7 8.77 322.4 459 0.0669 0.705791 36 0.70538
5414 " Basdlt 0.1918 0.513058 5 8.47 641 483 0.0780 0.704513 19 0.70403
5415 " Dacite 0.1248 0.512458 6 0.49 1186 1147 0.5346 0.709325 23 0.70601
. (2002) 5503 5509 5516 T 1144Ma,; T =437Ma (%7 Smy/ 244N d) chur = 0. 1967 ,

(*Nd/ YNd) chor =0.512638 ,A na = 0.00000654Ma” 1, (57Rb/ ®Sr) chur = 0. 0847, (8 Sr/ 88Sr) chur = 0. 7047 A & =0.0000142Ma" !
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[ DM N-MORB (435Ma) ]
12+ . g
' E 0 - ; ,
i 0 ” ( Na K) (LILE) Rb Ba
3af HIMU - ’
e - ! — (TAS) /
[ OIB(435Ma) , "SGEtNN X
ok U & LN RN | _ S0 5 youapet ’
£ o o -
; \ \l'(: ’
4} . : (REE) (HFSB) Th
» A “EM ] . .
N EM I g Y Ti C Ni Fe Mg 90, N/ Y (
DS T T VIR (S PO T O T [ P
0. 702 0. 704 0. 706 0. 708 6A) ,
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5 € na ()~ (¥'Sr/* st ,
( Zndler et a. , 1986) :
Fig.5 Plot of initial€ na () and (¥ Sr/®Sr) t (corrected
to 1 = 1144Ma and t. = 435Ma ) for the volcanic rocks
from Baimianxia and Sanwan Formation (after Zindler et
( FeOr/ MgO —S O,
al. , 1986)
1144Ma 435 Ma UC— : ( , 2000 ,2004) , AR (AR=
LC— CEMI  EMIF I 1 HIMU — 4 (Al20: + CaO+ NaO + K:O)/ (Al20s + CaO -
: DM — : MORB — , N&O- K.0)) (Wright , 1969) ,
oIB — ( Sun  McDonough, 1989)
2
Involvement of upper-crust can produce the observed 4
congderable deviations of the trend form the MORB to OIB
mantle array at relatively constant € ng (t) in the direction of 4.1
increasng (%7 Sr/ 8 Sr) t. UC—upper crust; L C—lower crust;
EM and EM  —enriched mantle and sources; HIMU — LA-ICPMS U-Pb

highit mantle sources; DM —depleted mantle source 3
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Geochemical Condrains on the Petrogenesisand Tectonic Setting Discrimination
of Volcanic Rocks from the Baimianxia and the Sanwan For mations

XU Xueyi” , CHENGJuniu® , L1 Xiangmin” , MA Zhongping” ,
WAN G Hongliang” , L1 Ping® , L1 Ting”
1) Xian Center of Geological Survey, CGS, Xi an, 710054;
2) Collegeof mineral Resources, Changan University, Xi' an, 710069

Abstract

On the bass of petrogeochemical data, the volcanic lavas of Baimianxia Formation can be classfied
into two major parts. These are a high TiO: ( > 1%) type Stuated in lower part with high-grade
metamorphism; and low TiO: ( < 1%) type sStuated in upper part with low-grade metamorphism. The
volcanic rocks in lower part has dominantly tholeiitic lavas with chondrite normalized REE patterns
exhibiting high REE contents ( Y REE=83.4 180.8i ¢/ g) , high LREE/ HREE ratios (LREE/ HREE =
2.17 5.85)and weak negative Eu anomaly ® Eu=0.79 1.01) , also the trace element patterns display
weak Nb- Ta anomalies with respect to Th, K, La, Ce, elemental and isotopic data is smilar to the
sgnatures of within plate lavas and suggest the lavasin lower part originated from within plate setting. In
contrast , the volcanic rocks in upper part exhibit low REE contents, low L REE/ HREE ratios, and
pronounced Nb- Ta anomalies with respect to Th, K, La, Ce, these are typical arc or continental arc
dgnature. While the basalts and andesites in Sanwan Formation show flat or L REE depletion patterns,
dmilar to N-MORB , together with the rock associations, we suggest these lavas formed in back-arc basin
setting. LA-ICPM S zircon U-Pb dating for basaltsin upper part of Baimianxia Formation and elemental
and Sr-Nd isotopic data suggest the age of lavasin lower part of Baimianxian Formationis 1144Ma or S0,
and which originated form and asthenospheric oceanic-idand-basalt-like mantle source within the garnet
stability field with fractional crystallization and crustal contamination and continental lithospheric mantle
al o contributing sgnificantly to the formation the the lavas. Instead, the lavasin upper part of Baimianxia
Formation formed about 437Ma and maybe continued to late Paleozoic, they may originate from arc or
continental arc in regponse to aqueous fluids or melt expelled from a subducting dab, and the partia
melting occurred in garnet stability field. The samplesof basalts and andesites show they are derived from
depleted mantle source smilar to N-MORB. Finaly, we can conclude that the lavas in upper part of
Baimianxia Formation represent the geological records of rift-related volcanism in middle Proterozoic.
Whereas, the lavasin upper part of Baimianxia Formation and Sanwan Fromation may be generated by the
oceanic and continental converson occurred in Paleozoic.

Key words: Baimianxia and Sanwan formations; petrogenes s and tectonic setting; LA-ICPMS Zircon
dating; petrogeochemistry; northern margin of Yangtze Plate



