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GEOLOGICAL IMPLICATION OF THE ACIDIC-INTERMEDIATE DYKE AND LAVA OF
THE MAJOR CYCLE OF YIXTIAN FORMATION

LI Yong-fei, LI Zhi-tong, YANG Fang-lin, ZHANG Li-jun, CHEN Shu-wang
Shenyang Institute of Geology and Mineral Resources, CGS, Shenyang 110034, China

Abstract The geochemistry and petrogenesis of the acidic-intermediate dyke and lava of the second cycle of Yixian
formation are studied. The result shows that, the dykes have an average Mg* value of 36.68, with average Na,0/K,0 = 1.07.
In trace element spider diagram, the dykes are characterized by enriched Rb, Ba and K and depleted Nb, Ta, P, Ti and Sr.
In addition, the rocks present a pronounced negative Eu anomaly, overlapped LREE pattern with that of lava and a strong
fractionation in HREE in chondrite-normalized REE pattern, with an average Y/Yb ratio of 10.1 and Ho/Yb y=1.13. For
the intermediate and intermediate-basic lava, the average Mg* is more than 55. Except for absence of significant Sr and Eu
anomalies, the rocks have a close affinity to the dykes with respect to trace element spider diagram. Especially for the
following characteristics: parallel LREE patterns and apparently negative correlation with their SiO, contents in the
chondrite-normalized REE patterns, which can be explained by the mixing of two heterogeneous end-members. Moreover,
the intermediate and intermediate-basic lava show a typical adakitic feature, with average Y/Yb ratios of 11.27 and 11.98,
and Ho/Yb yof 1.25 and 1.32, respectively, as well as Sr > 400x107°, St/Y > 40. On a whole, the geochemical features of
the dykes and lava suggest that the former are most likely generated from the melting of thickened amphibole-granulite-
facies continental crust; whereas the latter, derived from the melting of thickened garnet-granulite-facies lower continental
crust and contaminated subsequently by the mantle-derived basic magmas. Combined with the genesis for the high Mg*

2011-03-11 2011-03-31.
“ 2010 01-19-01
1980— 1 E-mail/geology198086@! 63.com



1 : 43

basalt from the bottom of Yixian formation, the magmatic mechanism for the dykes and lava may signify a dynamic
magmatic interaction process between the lower continental crust and mantle in North China Craton during Early
Cretaceous.

Key words Yixian formation; acidic-intermediate dyke; intermediate lava; intermediate-basic lava; geochemistry; magma

mixing; petrogenesis
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Fig. 1 Geologic sketch map of the second cycle of Yixian volcanic formation
( a: modified from Reference [ 12 ]; b: modified from Reference [ 11])
1— K L (A SR LA BR 24 ) (voleanic lava, including agglomeratic breccia lava pipe ) ; 2—"1#¥E £15 (volcanic dyke ) : 3— K LI BRS (voleanic
breccia ) ; 4—2¢ 111 f 845 44 (andesitic breccia lava ) ; 5— 111 £ ( volcanic crater ) ; 6—i5) [fii2% ( section line )
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Fig. 2 Texture and mineral assemblage of the acidic-intermediate dyke under the microscope
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Table 1 Analysis results of major and trace elements for the studied rocks

P63-2 P63-3 P63-4 P64-1 P60 P64 P73 P75 P78-3 P-43 P49-2 P56 P69 P77 P80-4 P50-7 P68 P71
Si0, 60.89 61.49 61.34 61.08 57.20 56.75 63.68 63.55 62.11 54.60 57.94 58.00 55.59 56.76 59.14 53.52 52.21 53.38
TiO, 1.25 1.06 1.25 1.12  0.92 1.00 0.67 0.67 0.85 1.27 1.62 1.25 1.16 1.14 1.52 1.39 1.49 1.20
AlLO; 16.11 16.81 17.10 16.32 15.68 15.11 15.69 15.17 15.59 15.13 15.17 1594 1549 1448 17.84 17.21 1557 16.84
Fe,O;T 5.48 5.23 486 540 7.11 747 4.83 5.13 540 7.08 6.29 6.39 7.89 7.26 5.48 6.73 10.69  8.35
MnO 0.08 0.11 0.10 0.10 0.11 0.11 0.05 0.06 0.06 0.07 0.25 0.07 0.09 0.14 0.06 0.30 0.12 0.11
MgO  1.32 1.14 1.20 158 5.09 556 2.06 2.18 1.90 453 324 379 4.11 472  0.98 4.88 3.90 3.47
Ca0 3.48 2.63 2.61 3.47 5.89 6.25 3.22 3.39 3.64 6.29 5.29 5.17 5.29 6.18 4.58 6.32 6.04 5.71
Na,0O 5.02 5.23 489 4.85 3.98 3.56 4.41 4.29 4.18 423 396 3.58 4.18 3.89 4.53 4.20 3.99 4.04
KO 448 4.78 5.18 426 2.56 1.92 3.55 3.55 3.51 2.84 356 3.04 3.18 2.61 3.38 3.10 2.66 3.18
P,0s  0.51 0.29 0.51 037 032 0.25 046 0.46 044 073 1.13 0.76 0.86 0.60 0.63 0.57 0.88 0.87
LOL 1.04 1.33 1.06 144 144 2.09 1.41 1.23 1.76  2.20 0.85 1.81 2.02 1.69 1.35 1.76 2.31 3.16
Total 99.66 100.10 100.10 99.99 100.30 100.07 100.03 99.68 99.44 98.50 98.90 99.67 101.04 100.83 100.71 99.87 101.00 101.18
Si0, 61.98 6248 62.15 62.21 58.17 5826 64.79 64.78 63.83 56.73 59.13 59.48 57.16 5837 60.51 54.78 53.97 55.30
Na,0O® 5.11 5.31 495 494 4.05 3.66 4.49 4.37 430 440 4.04 3.67 4.30 4.00 4.64 4.30 4.13 4.19
K,0° 4.56 4.86 525 434 2.60 1.97 3.61 3.62 3.61 295 3.63 3.12 3.27 2.68 3.46 3.17 2.75 3.29
Cr 590 5.30 420 37.10 200.20 224.80 74.90 71.10 3.90 219.90 186.90 231.90 95.60 261.10 1.80 205.10 125.10 103.20
Ni 470  3.70 5.70  22.70 109.40 128.90 45.10 40.50 7.80 136.40 169.30 123.40 56.20 140.58 6.60 95.40 56.50 56.60
Co 7.90 5.10 6.90 10.20 27.40 2890 11.70 10.60 10.40 32.00 24.80 2390 21.10 21.30 16.60 26.50 25.60 22.00
U 2.55 2.89 246 236 1.08 0.95 1.14 1.01 1.27 0.61 0.79 1.05 0.84 096 2091 0.43 0.62 0.60
Th 13.84 1544 13.53 12.65 6.29 5.17 5.45 5.06 6.59 3.41 3.67 4.86 4.85 429 9.78 3.71 3.98 5.27
Pb  20.80 23.50 20.20 20.70 15.30 13.90 16.70 15.60 14.30 21.02 10.40 13.20 10.90 6.60 14.80 11.10 11.10 14.00
Rb 145.90 107.60 164.90 134.90 78.10 37.30 96.50 91.90 97.80 40.60 58.10 75.60 75.70 79.30 99.80 73.50 32.20 48.70
Sr 509.20 445.10 440.00 470.50 783.20 642.50 787.40 756.70 788.20 961.60 694.60 829.10 988.90 855.80 808.30 1189.101003.60 1257.00
Ba 1465.70 1845.80 1211.50 396.80 1010.20 958.70 1343.00 1289.20 1247.40 964.30 897.80 1046.00 1071.80 944.901271.00 1385.70 953.40 1609.20
Nb  46.78 5196 46.28 41.66 11.29 12.08 14.68 13.51 15.04 13.14 13.33 17.04 15.20 20.97 32.06 22.11 12.74 15.42
Ta 2.85 3.20 2.86 254 0.69 0.78 0.84 0.77 0.93 0.65 0.79 1.04 0.77 1.27  2.04 1.25 0.63 0.85
Zr 499.0 579.5 4956 4579 190.6 168.6 332.0 299.0 247.1 187.4 168.7 224.1 2444 260.1 381.8 182.6 189.0 245.6
Hf 12.66 14.39 12.54 11.57 4.83 4.33 7.04 6.28 542 4.69 4.17 5.54 5.64 5.65 8.72 5.63 4.81 6.16
Y 3429 3539 32.02 30.81 16.25 15.65 1294 12.40 14.26 18.39 16.89 17.84 18.22 16.84 29.23 22.51 20.63 20.99
La 84.17 79.53 83.08 73.23 41.10 31.77 56.12 53.51 52.32 43.59 3552 39.09 6626 51.18 64.41 69.26 55.58 74.83
Ce 160.25 165.79 157.81 139.65 76.62 59.97 102.92 97.22 101.78 89.14 65.90 80.72 124.03 100.62 126.05 144.61 110.68 140.62
Pr 18.96 17.18 18.60 16.27 9.33 697 11.78 11.18 11.48 10.91 8.55 9.92 14.62 12.16 1568 17.88 13.35 16.34
Nd 71.85 6536 70.73 60.50 36.62 27.66 41.49 39.39 41.54 44.78 34.01 40.16 5579 4490 59.76 70.77 53.63 62.94
Sm 11.35 10.50 11.20 9.54 5.81 4.60 6.00 5.64 6.25 7.17 5.62 6.62 8.17 6.88 10.02 10.07 8.28 9.06
Eu 2.83 2.34 2.82 234 1.57 1.32 1.43 1.35 1.53 2.03 1.60 1.89 2.21 1.84 2.59 2.64 2.29 2.44
Gd 8.73 8.26 849 7.57 456 4.08 3.97 3.74 425 547 462 525 5.71 4.83 8.03 7.06 6.11 6.56
Th 1.30 1.26 1.28 1.13  0.65 0.58 0.55 0.52 0.59 0.73 0.65 0.73 0.77 0.70 1.18 0.94 0.88 0.88
Dy 6.96 691 6.80 6.17 3.37 3.17 2.71 2.57 290 3.79 3.33 3.78 3.82 3.53  6.27 4.68 4.20 4.32
Ho 1.30 1.28 1.24  1.10 0.61 0.59 0.47 0.44 0.51 0.68 0.60 0.68 0.67 0.63 1.11 0.80 0.74 0.75
Er 3.39 3.45 322 3.03 1.64 1.53 1.25 1.18 1.38 1.74  1.55 1.76 1.73 1.67 2091 2.16 1.91 1.96
Tm 0.51 0.55 0.50 046 0.23 0.23 0.17 0.17 0.19 0.26 0.23 0.25 0.25 0.24 0.44 0.30 0.28 0.28
Yb 3.40 3.52 3.18  3.02 1.52 1.49 1.10 1.06 1.18 1.63 1.49 1.66 1.59 1.48 2.64 1.90 1.75 1.75
Lu 0.51 0.54 046 047 022 0.23 0.18 0.17 0.19 024 0.21 0.25 024 024 042 0.29 0.26 0.26
Eu/Eu” 0.87 0.77 0.88 0.84 0.93 0.93 0.90 0.90 0.91 099 096 0098 0.99 0.98 0.88 0.96 0.98 0.97
Mg*  36.0 33.7 36.5 40.5 625 63.4 498 49.8 45.1 59.9 54.6 58.0 54.8 60.2 294 62.8 46.0 49.2
La/Yb , 17.8 16.2 18.7 17.4 194 15.3 36.6 36.2 31.8 19.2 17.1 16.9 29.9 24.8 17.5 26.1 22.8 30.7
REE 376 366 369 324 184 144 230 218 226 212 164 193 286 231 302 333 260 323
LREE 349.41 340.70 344.24 301.53 171.05 132.29 219.74 208.29 214.90 197.62 151.20 178.40 271.08 217.58 278.51 315.23 243.81 306.23
HREE 26.10 25.77 25.17 2295 12.80 11.90 1040 9.85 11.19 14.54 12.68 14.36 14.78 13.32 23.00 18.13 16.13 16.76
I/H 13.4 13.2 13.7 13.1 13.4 11.1 21.1 21.1 19.2 13.6 11.9 12.4 18.3 16.3 12.1 17.4 15.1 18.3
Y/Yb 10.1 10.1 10.1 10.2  10.7 10.5 11.8 11.7 12.1 11.3  11.3 10.7 11.5 114 11.1 11.8 11.8 12.0
Ho/Yb , 1.15 1.09 1.17  1.09 1.21 1.19 1.28 1.25 1.30 1.25 1.21 1.23 1.27 1.28 1.26 1.26 1.27 1.29
N ICP- AES ICP- MS 2004 SiO,"\Na,0'.K,O"  SINCLAS
20 Mg"  Geoplot 21  EuEu =Eu./ Sm,-Dy, * I/H=LREE/HREE
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