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Tab.1 Chemical and earth chemistry of Lower Cretaceous basalt
5 P1-1 P3-1 P4-1 P5-1 P17-1 P26-1 P39-1 P41-1 P47-1 9011-3 9013-1 9201 9206-1 9206-2
SiO» 43.1 42.01 45.72 38.26 47.12 42.59 40.84 46.52 46.11 45.99 44.76 45.39 46.34 45
TiO; 2.4 2.03 2. 36 1. 64 2.1 2.41 1. 98 2.33 2.13 2.23 2.01 2.51 1.42 2.21
Al; O 15.7 13.1 15.65 11.76 15.94 15.09 15.16 16.07 15.94 15.56 14.49 14.37 9.41 14.68
Fe; O3 7.52 9.21 8.09 10.45 6.79 4.93 5.91 4.5 8. 39 5.2 8.25 4. 96 9.48 8.58
FeO 2.42 2. 38 1. 85 1. 24 3 5.13 3.11 5.12 2. 36 4.61 2. 04 5.75 0. 85 2.15
MnO 0.16 0. 14 0.1 0.23 0.091 0.11 0.12 0.2 0.08 0.15 0.13 0.13 0.21 0.15
(wp/ X MgO 8.42 6. 85 5. 99 6.28 6. 76 8.62 8.1 7.23 7.69 7.71 8.8 8. 54 5. 34 5. 86
1072) CaO 9.05 9.32 6.47 11.09 8.46 9.4 10.88 7.35 7.86 7.38 8.55 8.09 11.97 11.41
Na; O 3. 37 2.6 3.43 2.25 3.28 2.79 2.43 4.72 3. 46 4.31 2.6 4.16 2.33 2.27
K. O 0.77 0.41 0. 96 1. 33 1.3 0. 82 0. 35 0. 83 1. 17 0.93 0.93 0. 86 0.51 .83
P,0Os5 0.59 0.43 0.6 0.4 0.49 0. 66 0.43 0. 69 0. 54 0. 65 0.5 0.51 0. 34 0. 45
H,0O 4.24 3.5 4. 67 1.71 2.57 4.75 4. 87 1. 19 2.89 4. 44 4. 31 4.22 2.59 2.2
LOS 2.01 7.8 3.9 13.96 1.91 2.98 6.28 3.6 1.5 1.62 2. 84 0. 27 9.01 2.94
Total 99.75 99.78 99.79 100.6 99.811 100.28 100.46 100.35 100.12 100.78 100.21 99.76 99.8 99.73
La 32.15 23.17 22.24 28.4 29.5 38 24.3 40. 1 26. 8 40. 3 29 27.36  21.21 21.26
Ce 59.09 44.12 45.42 51.7 55 68.9 45. 6 72.7 50. 3 73.3 54.1 57.41 43.53 45.01
Pr 8. 31 6.01 6. 84 6.52 7.02 8. 45 5. 86 8.95 6.43 9.05 6. 82 7.47 6.08 6. 06
Nd 30.12 23.68 25.67 29.2 31.3 37.8 26.9 39 29.1 39.5 31.2 29.77 22.12 23.14
Sm 6.46 5. 38 5. 83 .05 6.6 7.56 5.74 7.59 5.95 7.67 6.41 6. 64 5.1 5.25
Eu 2.27 1. 86 1. 96 1. 88 2.11 2. 39 1.92 2.45 2.02 2.48 2.06 2.28 1.76 1. 88
Gd 6. 24 5.22 5.62 5. 35 6.02 6. 39 5.49 6. 46 5.6 6. 94 5.79 6. 45 4. 82 5. 36
Tb 0.99 0.8 0.9 0.76 0. 84 0. 87 0. 81 0.95 0. 82 0. 88 0.76 1 0.76 0. 83
Dy 5. 29 4. 56 5.03 4. 38 4. 91 4.9 4. 68 5.26 4. 81 5.19 4.52 5.1 4.19 4. 77
Ho 1. 05 0.92 0.98 0. 83 0.95 0.9 0. 89 0.98 0.93 0. 94 0. 85 0.97 0. 82 0. 94
Er 2.72 2.42 2.58 2.28 2.71 2.43 2.58 2.72 2.62 2.49 2.37 2.33 2.13 2.41
Tm 0.42 0. 37 0. 37 0.3 0. 36 0.31 0. 35 0. 36 0. 35 0. 29 0.31 0. 35 0. 28 0. 37
(wg/ X Yb 2.53 2.13 2. 25 1. 87 2.26 1.9 2.19 2.27 2.17 1. 87 1.9 1. 96 1. 89 2.19
10°6) Lu 0. 38 0. 31 0. 32 0. 26 0.33 0.27 0.3 0.33 0. 31 0. 26 0.27 0.29 0.28 0.32
Sr 750 633 382 652 737 817 679 875 712 876 661 516 564 728
Rb 9.4 4.5 12.8 13.4 9.78 5.06 3.06 2. 88 8.51 9.62 7.09 9.8 13.1 20.9
Ba 311 137 193 323 312 307 134 392 243 370 279 248 215 520
Th 3.1 2 2.2 4. 94 4.18 3. 37 2.68 3. 96 2.46 4.3 4.2 3.6 2.8 2.4
Ta 3.45 1.7 2. 24 1.91 0. 81 0.73 1.51 3 0.7 2.93 2. 45 2.1 1.6 2.1
Nb 51.2 25.8 36. 2 28.3 18.2 11.4 23.2 50. 7 11.1 46. 6 31. 7 33.2 27.4 32.7
Zr 267 185 217 204 278 265 201 360 220 366 263 198 181 206
Hf 5.7 4.4 5.8 3.99 4.93 4.56 3. 54 6. 54 3.18 6.42 4.92 5 4.7 5.9
U 1. 89 1.78 2.12 1.92 1.03 0. 95 1. 45 0. 88 0.72 0.99 1.12 0.97 0. 85 0.73
Y 22.07 18.97 22.69 22.1 25.8 23.8 24.2 26. 4 25 25.1 23.2 21.63 18.18 21.59
Cs 1.12 2.15 1. 85 1.23 2.3 2.54 0.59 1. 45 1. 85 1. 66 1.12 2. 67 0.96 0. 88
Sc 22.8 15.7 21.1 19.6 21.3 22.7 26. 8 19.2 22.4 20.5 22.8 26. 8 23.8 27.8
CIPW Ne 1.83 0 0 0 2.46 3.16 5.16 0.87 9.02 4.05 0 5.78 0 2.41
b 1 Hy 0 4.3 15.5 2.59 0 0 0 0 0 7.14 0 7.49 0
VIRL7| Ol 18.11 13.59 6.17 13.56 18.79 16.13 16.69 18.8 12.15 17.93 15.18 17.9 0 9. 87
SREE 158.02 120.95 126.01 139.78 149.91 181.07 127.61 190.12 138.21 191.16 146.36 149.38 114.97 119.79
SLREE 138.40 104.22 107.96 123.75 131.53 163.10 110.32 170.79 120.60 172.30 129.59 130.93 99.80 102.60
P SHREE 19.62 16.73 18.05 16.03 18.38 17.97 17.29 19.33 17.61 18.86 16.77 18.45 15.17 17.19
P LREE/HREE 7.05 6.23 5.98 7.72 7.16 9.08 6.38 8. 84 6. 85 9.14 7.73 7.10 6.58 5.97
0Eu 1.09 1. 07 1. 05 1.01 1.02 1. 05 1. 05 1. 07 1. 07 1. 04 1.03 1. 07 1. 09 1. 08
(La/Yb) N 9.12 7.80 7.09 10.89 9.36 14.35 7.96 12.67 8.86 15.46 10.95 10.01 8.05 6. 96
La/Sm 4.98 4. 31 3. 81 4. 69 4. 47 5.03 4.23 5.28 4. 50 5.25 4.52 4.12 4.16 4. 05
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Tab. 2 Pb analysis for Duofuton volcanic rock
BEGL | 2SPB/2PL | 26 | 2TPB/2MPL | 20 POPh/2PH 26 | 2SPh/2SPh | 26 | 27Ph/20Ph 20
PMG17-1 38.394 6 0.000 9 15.622 3 0. 000 4 18.352 2 |0.000 4 2.092 1 0.000 02| 0.851 247 0.000 011
PMG26-1 38.519 1 0.001 6 15.634 7 0. 000 5 18.447 4 [0.000 7 2.088 05 0.000 03] 0.847 526 0.000 011
PMGA47-1 38.415 5 0.001 8 15.618 4 0. 000 7 18.366 7 [0.000 8 2.091 58 0.000 03| 0.850 361 0. 000 007
XZ-1 38.391 45 0.000 78] 15.565 48 0.000 28 | 18.479 3 ]0. 000 36
XZ-2 38.482 54 |0.001 22| 15.562 1 0.000 44 | 18.455 44 10. 000 49
XZ-5 38.408 63 |0.001 34| 15.558 81 0.000 7 |18.370 52]0.000 55
XZ-6 38.962 22 0.000 87| 15.651 66 0.000 35 | 18.919 23]0.000 37
- 38.510 574 15. 601 92 18.484 4 2.090 58 0.849 711 | 38.510 577
e XZ-1. 2. 5. 6 51 AMLAMEE, 2007,
3 Sr. Nd B RS HBHE
Tab.3 Sr, Nd analysis for Duofuton volcanics rock
G 5 Rb/ X106 Sr/ X106 8TRb/% Sr 87Sr/86 Sr +2¢ (87Sr/3%6Sr); eSr (1)
PMG17-1 1.162 500. 8 0.006 711 0.703 594 24 0.703 58 —11.1
PMG26-1 4. 005 515.9 0.022 45 0.703 812 15 0.703 78 —8.4
PMGA47-1 2.546 401. 1 0.018 36 0.703 604 12 0.703 57 —11.3
TR-2 13.7 960 0.041 0.703 6 0.703 53 —11.8
TR-7 3.6 838 0.012 0.703 9 0.703 88 —6.9
TR-9 4. 18 867 0.014 0.703 9 0.703 88 —7
TR-12 (B) 12.7 723 0.051 0.703 4 0.703 32 —14.9
TR-13 5. 44 835 0.019 0.703 4 0.703 37 —14.2
-1 5.916 625 705.1 0.023 065 0.703 651 25 0.703 615 —10.702 2
GEEE R Sm/ X 1076 Nd/ X 1076 1478m /11 Nd 13Nd/ " Nd +26  (BNd/MND; eNd ()
PMG17-1 4. 586 22.296 0.124 4 0.512 989 6 0.512 898 7.9
PMG26-1 4.071 20.121 0.122 4 0.512 958 3 0.512 868 7.3
PMG47-1 3.352 15. 701 0.129 1 0.512 995 14 0.512 9 7.9
TR-2 25.4 5.5 0.131 0.513 0.512 904 8
TR-7 38.5 7.95 0.125 0.512 9 0.512 808 6.1
TR-9 39.4 7.9 0.121 0.513 0.512 911 8.1
TR-12 (B) 27.6 5. 83 0.128 0.513 0.512 906 8
TR-13 28.5 5. 96 0.126 0.513 0.512 908 8.1
¥y 21.426 13 11.407 25 0.125 863 0.512 98 0.512 888 7.690 95

. TR-2. 7. 9. 12, 13 8| A7 HE, 2007a,

0.703 9, ¥R —., FH{E 0. 703 651;"° Nd/"** Nd
fH7E 0. 512 958~0. 513 000, H¥J{H K 0.512 98, 7 #F
Z A B Ph/* Pb { y 15. 558 81~15. 651 66, 1
fE°A 15. 601 92;™° Pb/* Pb {8 A4 18. 352 2~18. 919
23, MKy 18.484 4;%° Pb/* Pb {HAE 38.391 45~
38.962 22, M Hy 38.510 57, FrA{E¥H B T8
APV RPGPEFIED BEVE DY MORB, 15 #b i 20
43R EMIE B Upolu-Samoa BIVE S X XA HHT . £

THE 8 MY Se IR (E (7 Sr/*°Sr), =0. 703 53~
0.703 88, ¥J{H Jy 0.703 615, Nd #UAfH (*° Nd/
INd), =0. 512 808~0. 512 908, ¥J{EH K 0.512 888,
BIS5H R ZXRAME, WA AR eNd HER 7.69
(6.1~9. D, RUIHEFK KLV T b CHUR = AU X 40
TR X, eSr BEN—10.7 (—8.4~14.9),
FEYSr/% Sr-" Nd/ " Nd B L+ #17% A DM 5 BSE
Z A PREMA Xt 3. 78 eNd™ Sr/* Sr & 1B 5
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FIETF OIB, 3 445 Sr. Nd, Pb Bt & 9 [5] — Ff i
7E2Pb/*" Pb-¥ Sr/* Sr,** Ph/*' Pb-""* Nd/""" Nd [& fi#t
L#9% A PREMA X (E 5, KB 6), 7 {454 Pb A
7 Z2 4 8 B AR B 62 Ph/2 Pb-2" Pb/' Pb & fi#
(8 7 E¥y& A EM [HT EM (122 i) (8 Kkl 35
MTF MK, HAE NHRL B> |, £1
HA DUPAL #540. 454 eNd-eSr A1 T & Rb/Sr,
= Sm/Nd X, MIAREPRER & L7 g X, %
HAS X A M 2 A 1 TR R RF A 5 LR ) EM B
HIMU A% 5 2 3 A 01 AN TR, 1 5 3 3 b e A% 43
A, WY Sk A2 Rl bl e AR G

XS J7 WY 4 B 5% e D LA B eNd 3R
ik €0.18~—0.18), db Kl A w BA m iy .

0.5136 20
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- s
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o
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B 5 'Nd/"Nd-¥Sr/*Sr B E X E#
(Zindler & Hart, 1986)
Fig. 5 ' Nd/'" Nd-* Sr/% Sr diagram
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(CEHR S BB ph4E, 2007 ABURTI E s 545,
2007a; @AAWMIK, TR
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Z o
£ 0.5126F L] 0
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Fig. 6 % Sr/* Sr-*° Pb/**Pb diagram
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Fig. 7 *"Pb/* Pb-***Pb/*' Pb diagram
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i eNd B K A B O [R5 0 00RO W) R
AR ZT R AT LI D 7 808 MY Sr/* Sr<<
0.170 40, Nd/""Nd =0. 151 29~0. 151 30, «Nd
=5.1~7.1.2Ph/** Pb =17.75~18 FI** Pb/** Pb
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(K8 L, FrfAMEAYAE EM (FEMIEX) 3|
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Fig. 8 Th/Ta-La/Yb diagram
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B
=

/Y

e
T 1 blllll ‘l
1
N\

S={fv iy SRt

C=Hh SRR

W=HE Py SR g
F:?ﬁﬁ%ﬁﬂ‘ﬁ)ﬁ (F=0.5)

E

.01

L
1 10

fuur
f=

Ta/Yb
9 Ta/Yb-Th/Yb ¥| 3 E f#
(4 Pearce. 1983)
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Fig. 11 La/10-Y/15-Nb/8 diagram
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The Determination and Significance of Lower
Cretaceous Continental Rift Environment Volcanic
Rock in Tongren Area, Qinghai Province

QI Sheng-sheng'**, DENF Jin-fu's CHEN Jian**, FU-Jun*?®,

SHI Lian-Chang**®
(1. China University of Geosciences , Beijing 100083, China; 2. Qinghai Institute of
Geological Survey, Xining 810012, China; 3. Qinghai Province Key Laboratory of
Geological Processes and Mineral Resources of Northern Qinghai-Tibetan
Plateau, Xining 810012, China)

Abstract: A set of classical continental facies volcanic rock with grey purple are located on western margin
of Western Qinling, distributing alone near North and South proximity fracture zone. It’ s lithologic as-
semblage is grey purple block layered- amygdaloidal olivine basalt, andesite basalt, lava breccias, and
clamps some grey purple thick-bedded polymictic conglomerate, grit stone, grey purple or caesious straat-
iculate mud stone. The volcanic rock are close to alkaline series. Its formation epoch was Lower Creta-
ceous. It’ s geochemistry character display LREE-rich right-oriental pattern with weak Eu normal anoma-
ly, general enrichment in incompatible elements. The rock has higher ratios of * Sr/®* Sr.' Nd/'** Nd.
eNd and *Pb/** Pb. Its average value of eNd was 7. 69, average value of eSr was —10. 7. Its provenance
is different from EM type or HIMU type OIB, the rocks are obviously contaminated by crustal materials.
The source region exhibits a mixture between EM and HIMU. By comprehensive analysis, it was the
product of igneous magma activity in the tensile environment in the inner of the continental plate. The
rock formed in similar continental rift in the spread tectonic background.
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