27 3 Vol. 27 No. 3

2008 5 ACTA PETROLOGICA ET MINERALOGICA May 2008
12 1 1 1
1. 130061 2. 130021

LREE HREE=3.87~

4.24 La Yb y=7.20~8.12 Eu" Eu=1.03~1.09 MORB
Sr K Rb Ba Yb MORB
P588.21"1 P5388.14"5 A 1000 - 6524 2008 03 - 0205 - 07

The discovery of alkaline basaltic pyroclastic rocks in original
Heilongjiang Group of Yilan area and its geodynamic significance

SONG Hai-feng!"?, LIU Zheng-hong', XU Zhong-yuan' and WANG Yue!
(1. College of Earth Sciences, Jilin University, Changchun 130061, China; 2. Changchun Institute of Technology,
Changchun 130021, China)

Abstract: In this paper, a set of pyroclastic rocks was discovered in the original Heilongjiang Group of Yilan
area. They are composed of debris and fine-grained pyroclastics. The debris is in the lenticular and flame forms,
whereas the fine-grained pyroclastics have been highly deformed. With similar composition, they are comprised
of sodium amphibole, albite, epidote and minor amounts of chlorite; nevertheless, there is an obvious difference
between them in mineral content and mineral characteristics. Geochemical characteristics of pyroclastic rocks
suggest that the debris belongs to alkaline basalt, with its LREE/HREE ratio between 3.87 and 4.24, its
(La/Yb), between 7.20 and 8.12 , its Eu” /Eu ratio between 1.03 and 1.09, and its REE distribution parti-
tion curve being of the right-oblique type. Compared to things of MORDB, the trace elements of pyroclastics are
more enriched in such incompatible elements as Sr, K, Rb and Ba. Yb is slightly lower than that in MORB. In
the Zr = Zr/Y diagram and TiO, -~ MnO X 10 = P,Os X 10 diagram, points of all samples are plotted in the ocean-
ic-island basalt and interpolated area. It is considered that pyroclastics are alkaline basalts formed in an ocean is-

land environment within the oceanic plate. Before the complete coagulation of these oceanic-island alkaline
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basalts, the hotspot in the oceanic plate became active again and broke the previously-formed alkaline basalts into

plastic-semiplastic debris, which was then cemented by pyroclastics. The pyroclastics are ocean island type pyro-

clastics formed by “off-axis volcanism” within the oceanic plate. This discovery has provided some new clues to

the paleotectonic environment and to the determination of tectonic attributes of the original Heilongjiang Group.
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Fig. 5 Characteristics of pyroclastic debris a and fine-grained volcanic debris b
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Table 1 Composition of major wg %

rare earth and trace

elements wy 10 % in pyroclastics

1 2 3 4 5
DJ1-1 Dj1-2 DJ1-3 Dj1-4  05Y004-32
SiO, 51.21 51.58 50.69 51.68 50.24
TiO, 2.59 2.57 3.11 2.25 3.19
ALO; 13.18 14.57 12.58 13.92 13.56
TFe,O; 13.30 11.88 13.83 12.32 13.80
MnO 0.10 0.09 0.10 0.10 0.11
MgO 3.91 3.27 4.08 3.44 3.52
CaO 6.92 7.42 7.20 6.86 7.20
Na,O 6.44 6.25 5.96 6.51 4.44
K,O 0.38 0.27 0.39 0.23 1.15
P,0s 0.79 0.71 0.82 0.82 0.65
LOI 1.40 1.45 1.43 1.41 2.21
Total 100.22 100.06 100.19 99.54 100.07
La 19.34 20.00 20.44 17.27 22.05
Ce 51.28 51.83 53.85 47.01 58.18
Pr 7.74 7.80 8.02 7.17 8.67
Nd 40.20 41.02 41.87 37.45 45.48
Sm 12.13 12.63 12.59 11.43 13.65
Eu 4.44 4.75 4.62 4.29 4.82
Gd 13.43 14.25 14.15 12.54 14.81
Tb 2.08 2.29 2.19 1.97 2.23
Dy 10.38 11.58 10.92 9.99 11.21
Ho 1.56 1.75 1.64 1.51 1.71
Er 3.22 3.53 3.39 3.12 3.58
Tm 0.36 0.37 0.37 0.33 0.39
Yb 1.62 1.73 1.70 1.62 1.91
Lu 0.20 0.20 0.20 0.19 0.22
Sr 275.00  335.00  270.00  306.00  296.00
Rb 5.53 2.96 5.07 2.02 20.30
Ba 74.80 46.90 78.60 36.10 406.00
Th 1.29 1.25 1.39 1.30 1.74
Ta 1.01 1.00 1.06 1.01 1.28
Nb 14.90 15.00 16.30 14.50 19.20
Ce 51.30 51.80 53.80 47.00 58.20
Zr 248.00  247.00  275.00  258.00  347.00
Hf 7.24 7.17 7.81 7.31 9.64
Sm 12.10 12.60 12.60 11.40 13.70
Y 40.20 46.10 43.40 40.10 43.80
Yb 1.62 1.73 1.70 1.62 1.91
Na,O+K,O 6.82 6.52 6.35 6.74 5.59
> REE 167.99 173.74 175.94 155.88 188.92
LREE HREE 4.11 3.87 4.09 3.99 4.24
La Yb N 8.06 7.79 8.12 7.20 7.79
Eu” Eu 1.06 1.08 1.05 1.09 1.03
Rb Ba DJ1-1 DJj1-2 DJ1-3 DJ1-4
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Fig. 6 REE partition curve a after Boynton 1984 and
trace element spider diagram b after Pearce 1983
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