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Fig.1 Regional geological map of the studied area
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CF016-19 SHEF ABIZ A X AL, HAtEE 8B S AP a5 mr: 2 50 Fesesr: 251 (WK 2b)
F1 HAEHRELBBEESHABENLIETETENNER

Table 1  Major element compositions of the Upper Jurassic intermediate-granitic volcanic rocks

from northern Chifeng, Inner Mongolia

o ZIAE R liEe: MECH
i CF016-21 CF017-7 CF020-3 CF0204 CF017-37 CF022-30 CF016-19  CF022-37
Sio, 51.96 50.76 58. 81 51.98 51.16 50. 74 74. 68 74. 86
Al, 0, 17.17 15.32 15.94 17.31 16. 04 16.72 12. 09 13.13
TiO, 1.26 1.42 1.04 1.17 1.72 1.37 0.23 0.16
Fe, 0, 4.27 7.24 4.12 5.19 5.04 3.58 2.69 0.70
FeO 3.90 0. 81 2.18 2.68 3.52 4.00 0.19 0.26
Ca0 6.37 5.78 2.86 3.88 4.83 7.49 0.20 0.43
MgO 3.50 3.61 3.09 4.53 4.80 3.82 0.22 0.32
K,0 1.76 1.61 3.11 2.17 1.23 1. 60 6.03 4.28
Na, O 3.24 5.44 4.05 4.37 3.89 3.29 1. 80 3.70
MnO 0.09 0.11 0.09 0.09 0.10 0.09 0.02 0.07
P, 0 0. 60 0.46 0.47 0.51 0.56 0.48 0.01 0.06
H,0* 3.39 3.63 2.93 3.91 4.87 3.04 1.02 1.08
H,0" 0.77 1.17 0.32 0.41 1.28 0. 86 0.38 0.43
ISP 5.29 6.78 4.24 5.96 6. 66 6.85 1.15 1.55
JE} 99. 41 99. 34 100. 00 99. 84 99.55 100. 03 99. 31 99. 54
Mg* 0.45 0.47 0.48 0.52 0.52 0.49 0.13 0.39
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Fig. 2 TAS and SiO,-K,O of upper Jurassic intermediate-granitic volcanic rocks

from northern Chifeng, Inner Mongolia

2.3 HmIERETRMIKUFERE

FEMBE TR T A R L3R 2, PR kI SIRsUH ¥ E 4 REE (Moo ®k), Hk
KL SREE i 161. 68 ~269. 25 pe/g, W8l SREE 4 193.73 pg/g #1563.75 wg/g. Hifh
T IR BRI AT bR HEALIE 0 BB (DL 3) UL, 22 L FIORE A 222 1) 2 52 A (A TC 0
x, BEM LI, (La/Yb) 7£9.60 ~16.09 Z[8]; Eu 5% A E (Eu'/Eu {HH
0.94 ~1.12); B LA MAEFIH, (Gd/Yb) 1E2.16 ~2.50 0], e TR FLf e bR
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AR (LK 4) |, BIAEHE K, Ba M Pb %5 LILE ( KETFHEATTER), MmMAE 5
Nb., Ta, Ti % HFSE (E¥5RICEK ), XU AE RIS AE I Ak 7 v vl GE A M7 ) o
FSEERS

R2 ARHFRELDGRATHPBRENLERETERSNER
Tabel 2 Trace element abundance of the Upper Jurassic intermediate-granitic volcanic rocks

from northern Chifeng, Inner Mongolia

e T, (pgg™") MEAZIUE, (pg-g™)  WEAE/ (ng-g™")
JLR CF016-21 CFO17-7 CF020-3 CFO204  CFO1737  CF02230  CFO16-19  CF022-37
La 42.25 31.00 44.64 53.48 29.54 28.19 94.29 36. 63
Ce 83. 64 61.98 88. 14 102. 40 63. 15 56.37 236. 40 71.55
Pr 11.32 8.77 11.28 13.07 8. 66 7.75 21. 48 9.15
Nd 47.15 37.22 44.00 50. 24 35.55 32.59 77. 80 33.95
Sm 8.77 7.15 7.68 8.22 6.31 6.01 14.22 5.84
Eu 2.49 2.23 2.20 2.43 1.98 2.03 0.40 1.26
Gd 6.92 5. 80 6.29 6.95 4.88 4.84 12.31 4.74
Th 1.02 0. 88 0.88 0.98 0. 68 0.72 2.33 0.74
Dy 4.88 4.37 4. 18 4.62 3.14 3.44 13.82 3.86
Ho 0.87 0.81 0.78 0.81 0.57 0.63 2.75 0.75
Er 2.39 2.17 2.10 2.24 1.50 1.64 8. 00 2.17
Tm 0.34 0.32 0.30 0.33 0.22 0.23 1.30 0.35
Yb 2.39 2.17 2.10 2.24 1.50 1.64 8.08 2.35
Lu 0.51 0.44 0.51 0.52 0.33 0.37 1.79 0.53
Y 22.55 20. 10 18.73 20.72 15.35 15.23 68.78 19. 86
Se 10. 49 12. 47 11.16 13.63 12.38 12.18 4.74 2.45
v 185.90 217.10 105. 30 126. 80 219.10 148. 00 2.36 4.69
Cr 9. 46 60. 66 42.45 50. 70 57. 89 40. 28 4.01 5.71
Mn 559.00 641.10 634.40 775.20 602.70 713.30 137. 40 510. 10
Co 16. 68 21.73 18.78 25.37 22.85 25.75 0.22 0.47
Ni 8.77 40.78 21.21 26. 49 41.72 27.34 0.92 1.81
Cu 22.28 20. 11 49. 81 61.18 23.42 33.51 9.31 15.27
Zn 77.05 76.95 90. 50 105. 20 86.93 93. 40 78. 55 67.02
Zr 602. 60 434.00 586. 80 828. 40 559.80 614.90 1836. 00 668. 80
Nb 7.08 4.97 9.41 11.05 7.15 6.30 40.17 10. 96
Mo 1.02 0.67 0.61 0.58 0.39 0.65 1.48 1.03
Ba 569. 10 824. 20 2204. 00 1023. 00 706. 90 721. 90 51.92  1065.00
Ta 0.47 0.42 0.84 0.77 0.41 0.47 2.38 0. 80
Pb 6.74 7.68 12.07 13.68 9.09 31 19.98 43.10
Th 4.17 3.57 6. 83 7.61 1.06 2. 60 14.91 10.77
U 1.12 1.37 1.47 1.43 0.32 77 4.92 2.29
Sr 639. 30 542.30 485.00 520. 10 593. 80 861. 10 12. 60 57.27
Rb* 32.50 37.10 32.00 34. 10 31. 10 31. 60 103. 90 86. 02
HE* 3.34 3.57 3.50 3.21 3.58 3.65 6.26 5.13
Y REE 237.49 185. 41 233.81 269. 25 173.36 161. 68 563.75 193.73
Eu”/Eu 0.95 1.03 0.94 0.96 1.05 112 0. 09 0.71
(La/Yb) y 11.92 9.63 14.33 16. 10 13.28 11.59 7.87 10. 51
(Gd/Yb) 2.33 2.16 2.38 2.42 2.63 2.50 1.23 1.63

I Rb* | HE* AZHEIE, LA, Ma%IE R * | HE* BAEIR A SCHk [12], WECA Rb* . HE* Bk IH A Sk
(167 ; RS i Tde 2 S P = A B 5T B S 28 00, I3 MR o 55 B A B A
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Fig. 3  Chondrite-normalized REE patterns of Upper Jurassic intermediate-granitic volcanic rocks

from Northern Chifeng, Inner Mongolia

1000

—+—CF16-21
—&—CF17-7

—&— CF17-37
—*—(CF22-30

B/ [ b Ha b

1 —e—CF20-4
——CF16-19
—=—CF022-37

UI 1 1 1 1 1 1 1 1 1 1 1 1 L 1 L 1 1 1 1 1 L J
Rb BaTh U K NbTa La Ce Pb Sr Nd P Zr Hf SmEu Ti Tb Y Er YbLu

K4 AREFELBRGEFEFIFRENLEMETEHRNE
(SRR HISCHK (18] BOTLERFJE)
Fig.4 Primitive mantle-normalized trace element spidergrams of Upper Jurassic intermediate-granitic

volcanic rocks from Northern Chifeng, Inner Mongolia
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termediate volcanic rocks from northern Chifeng, Inner Mongolia
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Fig. 6 La-(La/Sm) ratios variation diagram of Upper Jurassic intermediate volcanic rocks

from Northern Chifeng, Inner Mongolia
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Fig. 7 The diagram of distinguishing tectonic setting of Upper Jurassic intermediate volcanic rocks

from northern Chifeng, Inner Mongolia
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GEOCHEMICAL CHARACTERISTICS OF UPPER JURASSIC
INTERMEDIATE-GRANITIC VOLCANIC ROCKS FROM
NORTHERN CHIFENG, INNER MONGOLIA

HAO Bin', YANG Xin-de’, ZHANG Ming-yang' , XIE Cheng-fei'
(1. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083, China;
2. Institute of Geomechanics, Chinese Academy of Geological Sciencses, Beijing 100081, China)

Abstract: Upper Jurassic intermediate-granitic volcanic rocks from northern Chifeng lie in Mongolia
Paleo-uplift, the northern margin of the North China Craton. The lava mainly consists of rhyolite,
andesite and augite andesite. The geochemical study for intermediate-granitic volcanic rocks
suggests that the SiO, is in 50. 74% ~58.82% , Al,0jand K,O + Na,O range from 15.32% ~
17.17% and 4.89% ~ 7.05% , Mg"changes from 0.13 to 0.39, which belong to Sodium and
Calc-alkaline series. Geochemical results for rhyolite indicate that the SiO, are in 74.68% ~
74.86% , Al,0,and K,0 + Na,O range from 12.09% ~13.13% , Mg"changes from 0. 13 to 0. 39
and they belong to Calc-alkaline series or Shoshonitic series. The trace elements analysis for
intermediate volcanic rocks demonstrate the insignificantly Eu anomalies (Eu”*/Eu =0.94 ~1.12)
and intense fractionation between LREE and HREE, [ (La/Yb)y=9.6 ~16.09]. The primitive
mantle-normalized spider diagrams are characterized by LILE enrichment and HFSE depletion,
especially an obviously negative Nb-Ta anomalies, and obviously positive Pb anomalies. Rhyolite
has the similar characteristics and is characterized by a significantly negative Eu anomalies, [ (La/
Yb), =7.86 ~10.05]. Based on the previous studies, we infer that intermediate volcanic rocks
formed under the stretching and thinning environment. With geothermal gradient increasing and
atmosphere upwelling, andesitic magma resulted from partial melting of enriched lithospheric mantle.
Key words: intermediate-granitic volcanic rock; Upper Jurassic; lithospheric mantle; stretching

and thinning; northern Chifeng



