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Geochemical characteristics and tectonic significance of Cenozoic acid
volcanic rocks in Tianshui area, West Qinling Mountains

PEI Xian_zhi'. DING Sa ping"* HU Bo', LI Yong', GUO Jun_feng' and LI Zuo_chen'
(1. Faculty of Earth Sciences and Land Resources, Chang “an University, Xi‘an 710054, China;

2. Gansu Institute of Geological Survey, Lanzhou 730050, China)

Abstract: T here occur Cenozoic continental acid volcanic rocks in Tianshui area, West Qinling Mountains. They
are composed mainly of rhyolite and partly of rhyolitic breccia tuffaceous lava as well as rhyolitic ignimbrite
(breccia) tuff, together with a small amount of breccia tuff and voleanic breccia. These volcanic rocks are geo-
chemically characterized by Si, alkali enrichment and AL, Ca_depletion and belong to nonorogenic alkaline
rocks, similar to continental rift type alkaline rhyolite. New evidence shows that Cenozoic acid volcanic rocks
were formed by partial melting of crustal rocks in a continental extension setting, related to sinistral strike_slip
shearing of Weihe faulted zone in early Cenozoic.
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Table 1 Major element (w p/ %), REE and trace element ( w 3/ 10~ ®) compositions of acid volcanic rocks in Tianshui area

FEdS 5777/ 1 577712 5777/ 4 577715 577716 5777/ 8 577119
Si0 75.56 74.78 74. 82 74.62 74.92 70. 40 72.37
Ti0, 0.12 0.12 0. 14 0.09 0.13 0.27 0.20
AlLOs 12. 11 12. 10 12.55 12. 66 12. 39 13.03 12. 98
Fe:04 0.43 0.33 0. 14 0.23 0.29 0. 44 0.00
FeO 1.87 3.00 2.10 2.17 2.08 2.85 2.67
Ca0 0.55 0. 68 0.99 0. 84 0.83 1. 61 1. 12
MgO 0.28 0.16 0.32 0.19 0.24 1.13 0.50
MnO 0.09 0.08 0. 08 0.08 0.08 0.09 0.07
K20 4.17 4.21 4.12 4.24 4.08 4.03 5.59
NayO 3.83 3.83 3.96 3.98 3.97 3.72 3.14
P20s 0.03 0.04 0.02 0.05 0.06 0.10 0.05
LOI 0.37 0.00 0.34 0.26 0.02 1. 56 0. 88
okt 99. 41 99. 33 99.58 99. 41 99. 09 99.23 99. 57

A/CNK 1.02 1.00 0.98 1.00 0.99 0.97 0.98

Cr 20.0 7.3 18.7 8.3 1.7 42.5 15.8
Ni 1.00 4.85 6. 80 1.00 4.55 14.5 3.75
Co 1.00 4.10 1.26 1.00 5.60 6.40 3.70
Rb 242 248 257 268 239 192 271
Cs 4.45 4.70 4.95 4.65 375 3.95 5.25
Sr 30.1 31.6 54.2 24.0 32.4 139.0 146.0
Ba 54.0 56.9 4. 4 64.5 84.4 317.0 301.0
v 5.97 4.83 9. 63 5.62 7.42 34.70 18. 40
Se 6.41 6.07 6. 65 6.53 6.90 10. 20 8.08
Nb 37.8 27.6 25.3 44.9 33.9 21.4 25.0
Ta 3.70 1.29 2.00 2.68 3.18 1. 80 1. 44
Zr 100.0 60. 1 56.5 170.0 140.0 73.4 158.0
Hf 4.91 2.11 1.99 7.10 4.94 2.85 5.65
U 9. 67 11.20 8. 00 13.00 11.30 7.00 7.40
Th 31.8 34.6 33.4 35. 4 33.1 25.7 29.5
Y 29.1 28.2 28.2 315 27.8 22.8 23.1
La 37.9 37.5 41.9 37.0 46.17 64.6 80. 4
Ce 69.5 69.0 75.6 67.9 80.6 105.0 128.0
Pr 9.04 8.6l 9. 14 7.96 9.25 11.30 12.90
Nd 32.8 33.2 34.8 31.9 36.2 42.1 48.2
Sm 8.38 7.78 8.62 8.58 8.95 9. 14 9.85
Eu 0.18 0.31 0.25 0.22 0.25 0.50 0. 44
Gd 6.65 6.92 6. 82 7.23 6. 88 6.29 6.77
Th 1.20 1. 19 1. 08 1.23 1.17 0.96 1.19
Dy 7.23 7.39 7.17 7.83 7.06 6. 11 6.33
Ho 1.33 1.39 1.29 1.49 1.25 1.05 1. 16
Er 3.74 3.67 3.63 4.07 3.51 3.08 3.06
Tm 0.55 0.58 0. 56 0.62 0.54 0.50 0.43
Yb 3.48 3.57 3.22 3. 84 3.36 2.79 2.74
Lu 0. 46 0.52 0. 45 0.52 0.46 0. 40 0. 38
LREE/HREE 6. 40 6.20 7.03 5.72 7.51 10. 98 12. 68
REE 182. 44 181. 63 194.53 180. 39 206. 18 253.82 301. 85
(La/ Yb) 5 7.17 6.92 8.57 6.35 9.16 15.25 19.33
(Cel Yh) 5 5.10 4.93 5.99 4.51 6.12 9. 60 11.92
Eu’ 0.07 0.13 0. 10 0.08 0.09 0.19 0.16

Rb/ Ba 4.48 4.36 2.72 4.16 2.83 0. 61 0.90
Rb/ Sr 8.04 7.85 4.74 11.17 7.38 1. 38 1. 86
Ba/ Sr 1.79 1.80 1.74 2.69 2.60 2.28 2.06
Zr/ Ba 0.70 0. 66 0. 44 0.57 0.55 0.20 0.27

Nb/Ta 10. 22 21. 40 12. 65 16.75 10. 66 11. 89 17. 36

EHEL S TR I T I 4 BT M, 0 R RS R 2 BT, AR DG 3 Y ICP_AES iE AT .
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data of primitive mantle from M cDonough et al.

&1 Rb/Sr(4. 74~ 11. 17, Hoh 2 MRS R 1. 38~
1. 86) Rb/Ba(2.72~ 4.48, Hrp 2 AL A 0. 61~
0.90) Nb/Ta(10.22~ 21. 40) {f{ K Zr/ Ba( 0. 44~
0.70,;£412 ’*E%'lﬂjo 20~ 0.27) Ba/Sr(1. 74~
2.69) {H . I Rb/Sr{HFE 2 MFES AP & T A Y
&%ﬁnzsa(wmmnaaz 1987), Nb/ Y ffi( 0. 90
~ L43) A G T eSS (NB/ Y> 1) o B4R
W RO HBIX Bk K 5 L AT Ak Lmﬁ:ﬂﬁmltﬁﬂtm
HhERAL 2RI . FEFE S, BT aCE ¥ RAT 3
I8 45 A th 2k, AT Al 2425 B 5 ( Wilson, 1989
Macdonald et al., 1987) . fEMd i L EIEF L XA
(ORG) krtfEAL (¥ 5b) L, &5 Pearce( 1984) &Il 7311
B AL B 2 AR W e, LA
Rb Th Ta N4$1E( Pearce et al, 1984) . fEMRICHE
o3 LEAlL Rb/ Nb— Rb/ Zr FE( & 4b) th, 04k 200

T4 Ba TS K .

(1992}, after Rollison ( 1993); data of ORG after Pearce et al. ( 1984)
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207pl 2L A 15. 606~ 15. 658, 28 Ph/ 27 Ph 1l K
38.864~ 39. 010, tL{i S8 . BAEHT T 9. 42~
9. 522 0], Ak T-Fli e i 4k 2611 9. 74 . F Zartman Al
Haines (112"Pb/ 2 Pb- 2%Ph/ ™ Pb [5] £ 2 ¥4 3 3 4k,
FisC P ( Zarman and Haines, 1988) H, JC 1l 5 85 [ A
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2 KO SR I R T L Ly b ST B
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Table 3 Pb isotopic compositions of Cenozoic acid volcanic rocks from Tianshui area, Western Qinling Mountains

B b i 5 ot 206, 204py, +20 A7ply 204 py, +20 208 pl, 204 pyy +20 Ui
577712 ke es 18. 989 0. 003 15. 658 0. 004 39.010 0.012 9.52
5777/ 6 e 18. 948 0. 002 15. 604 0. 001 38. 864 0. 004 9.42
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