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Fig. 1 Geological sketch map of the Bikou Group in Shaanxi, Gansu and Sichuan provinces
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Columns of the Bikou Group volcanic rocks
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Table | Major element, trace element and isotope analyses of representative samples
of volcanic rocks in the Bikou Group
F 5 1 2 3 L 4 l 57 6 7 1 8 l 9 —[ 10 I 11 J 12 l 13
kUi §E 1 || il
wram| s | OO M om B aRA m B B 5 %
BoOE B
Si0, 48.48 67.93 54.01 48 .54 54.57 68.46 51.69 51.57 54.15 55.10 68.37 75.54 75.67
TiO, 1.75 0.54 1.65 2.23 2.00 0.35 0.80 1.29 0.62 0.75 0.32 0.33 0.33
ALO, 15.90 16 .60 17.51 16.84 14.97 15.20 13.30 16.84 16.46 16.14 15.98 12.5] 12.03
Fe 0, 6.50 3.13 5.36 5.70 4.3 1.33 2.53 7.71 3.4 4.50 1.86 1.45 3.04
FeO 7.70 1.86 5.50 6.30 6.70 2.68 4.67 4.76 4.76 4.00 1.76 0.83 1.05
MnO 0.22 0.14 0.23 0.23 0.15 0.04 0.15 0.19 0.15 0.15 0.06 0.06 0.06
MgO 5. 0.60 2.31 3.50 3.29 0.30 3.40 3.40 4.00 5.01 1.33 0.38 0.10
Ca0 7.40 0.41 4.00 6.10 5.18 0.50 9.45 5.30 6.50 5.12 0.60 0.97 0.90
Na,() 1.26 6.41 5.31 4.50 4.70 5.30 4.60 5.11 4.35 6.30 7.00 5.85 5.00
k,O 0.36 0.12 0.98 0.4} 0.40 2.81 0.28 0.18 0.45 0.37 0.68 0.96 1.02
H20* 1.20 2.00 1.25 2.11 2.88 1.85 2.28 1.55 1.86 0.37 1.09 0.58 0.70
P,0s 0.32 0.11 0.51 0.77 0.69 0.11 0.14 0.30 0.17 0.15 0.05 0.07 0.11
CO, 3.10 1.01 2.08 0.08 6.60 1.60 2.84 1.25 0.40
fsX i 99.29 99.85 99.63 99.31 99.20 98.93 99.89 99.80 99.75 99.64 99.10 99.93 100.01
Sr 714 106 183 86.8 137 42.3 188.8 211 597 207 127.7 71.63 71.2
Rb 63.4 8.5 30.9 18.1 13.7 50.1 13.9 10.7 12.6 8.76 3.47 17.25 23.2
Ba 136 136 362 209 144 513 299 84.6 227 214 479 565 53.0
Th 0.947 4.29 4.22 2.45 3.90 20.8 3.76 2.45 2.85 2.92 3.43 7.66 5.84
Ta 0.604 0.474 0.806 0.492 0.369 .41 0.26 0.298 0.349 0.264 0.29 0.82 0.520
Nb 24 12 18 10 10 27 2 8 8.6 12 7 10 10
Zr 78.1 209 290 318 175 296 122 139 136 65 157 138 153
Hf 3.86 6.17 7.01 3.36 3.88 15.7 3.14 3.37 3.01 2.6 1.83 4.54 4.47
La 7.4 26.4 46 .4 26.1 23.2 74.5 34.4 16.8 16.5 3.2 9.33 12.6 30.3
Ce 35.4 54.9 101 64.3 47.9 158 63.6 37.8 30.0 23.4 21.8 23.8 58.3
Nd 25.8 25.3 53 36.7 24.2 70.1 29.6 17.4 13.7 15.1 12.5 8.16 19.8
Sm 7.4 5.54 11 8.02 4.77 14.4 5.72 4.05 2.92 3.1 2.48 2.21 3.15
Eu 2.63 1.80 3.72 3.24 1.44 1.93 1.19 1.33 0.999 0.915 0.63 0.8] 0.664
Tb 1.63 1.02 1.96 1.45 0.896 2.48 0.81] 0.803 0.595 0.522 0.36 0.60 0.405
Yb 4.03 3.63 6.68 4.54 3.35 9.67 3.04 3.10 1.95 2.14 1.24 1.80 1.54
Lu 0.593 0.547 1.02 0.58 0.477 1.55 0.46 0.507 0.293 0.315 0.16 0.25 0.247
Y 19 32 64 39 24 83 16 26 15 19.6 7 12 10
(¥5/%5p), 0.704198 0.705388 0.707365 0.706917 0.707903 0.707882
+75 + 66 + 16 +33 +15 +48
ena( t) 5.03 2.09 3.64 -5.87 ~5.01 -5.74 -6.09

(t=1475+ 12Ma)

(t=736.43 + 16.82Ma)

H : Mg=100mg/(Mg+Fe); # 1 ELRAE DI P EMERRIRAFENTHAERE: MEBTEITA0:Nb.Y HER i RRHK
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Table 2 Variation ranges of characteristic major element, trace element
and isotope in volcanic rocks of the Bikou Group
" 5 — hE [ €N B AEM
i EEALE()  BHEALEG) BHALEGT BEXLEG) BHEALAE BEAILES)
Si0,{ wt% ) 48 .8 65.36 ~ 67.93 44.88 ~ 54.57 68.46 ~ 68.69 45.29 ~55.10 68.37 ~75.67
TiO, (w1 % } 1.75 0.50 ~0.60 0.96 ~2.45 0.30~1.30 0.62~2.45 0.10~1.33
MgO(wt% } 5.10 0.32~0.54 2.31~6.88 0.21 ~0.60 2.50~6.90 0.32~0.50
SREE(107%) 94 9 88.3~175.92 71.6~147.4 55.8~180.1~332.6 54.5-138.8 48.5~196.5
SEu 0.98 0.77~1.05 0.81~1.21 0.42~0.83 0.58~1.05 0.073~0.67~1.02
Zr(10°%) 78.1 71.3 ~209 92.1~290 44.4 -~ 316 65 ~ 251 96.8 ~ 157
Y(107°) 19.0 8~32 424 4.8~83 15~34 7-~26.5
Nb(10~*) 24.0 4.2~12 8§~ 18 3.6~27 8~ 21 1.8~10
Ce(107%) 65.3 10~ 15.8 9.01 ~ 287 8.71~33.3 15.1 ~ 284 2,73~ 48.9
Ni(10°°) 103 24.6 ~ 50 59.8 ~80.1 15.1~38.2 57.4 ~ 141 7.23~61.9
(Tse/y) 0.705388 + 66 ~ 0.706917 + 33 0.707923 = 100
‘ 0.704198 + 75 0.707903 + 13 0.707923 + 3
eval L) 2.09~5.03 3.77~4.87 -6.09~ -5.01
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Fig. 3 MgO-SiO, diagram of volcanic rocks
of the Bikou Group
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Volcanic cycles of the Bikou Group and their tectonic implications

XU Xueyi XIA Zuchun XIA Linqi
(Xi‘an Institute of Geology and Mineral Resources, China Geological Survey, Xi‘an 710054. Shaanxi, China)

Abstract: The study of volcanic rocks of the Bikou Group concerns the problem of the Meso— and Neo-
proterozoic tectonic system on the north margin of the Yangtze block. The volcanic rocks of the Bikou
Group were previously considered as a component part of an ophiolite suite. Based on detailed field obser-
vations and indoor petrological and geochemical studies, the volcanic rocks of the Bikou Group are divided
into three volcanic cycles, and each cycle consists of basic volcanic rocks (spilite or spilitic tuff) in the
lower part and acid volcanic rocks (quartz keratophyre or quartz keratophyric tuff) in the upper part. The
basic volcanic rocks are rich in LREE and LIL. Two magma series can be identified, namely, the alkali
basalt magma series and the tholeiitic magma series. The basic volcanic rocks of the first cycle belong to
the alkali basalt magma series and those of the second and the third cycles the tholeiitic magma series. The
basic volcanic magma was derived from the mantle plume source similar to the OIB source and that of the
third cycle underwent strong contamination with the lithospheric mantle; the acid volcanic rocks are the
product of the anatexis of the crust. The volcanic rocks of the Bikou Group are of the typical bimodal
volcanic rocks formed in a continental rift and is the product of continental extension on the north margin
of the Meso— to Neoproterozoic Yangtze block. This extension was the precursor of large—scale spreading
of the Qinling orogenic belt that was initiated in the Sinian.

Key words: West Qinling; Bikou Group; volcanic cycle; bimodal volcanic rocks; continental rift
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