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Geological and geochemical characteristics of Raohe pillow basalts
of Heilongjiang Province and its tectonic implication

HE Song SUN Xiao-meng ZHANG Xu-qing WAN Kuo ZHENG Han LI Duo—i
College of Earth Sciences Jilin University Changchun 130061 China

Abstract: Based on field geological investigation petrological research and geochemical analysis are carried
on to confirm the tectonic implication of the Raohe basalt. The studies indicate that the basalt has typical character—
istics of pillow structure quenching rim intermediate hollow skeletal and spinifex textures revealing that they are
formed in the environment of submarine eruption. The analysis samples show geochemical features of high TiO,
MgO and low Al,0, CaO P,0; and K,0 and are enriched in large ion lithophile elements ( Rb Sr and Ba) .
While the trace element spider diagram shows a upward type and the REE diagram shows a right deviation
( XLREE/ Y HREE is 5.8 ~6.5) without §Eu anomaly (0.92 ~0.97) indicating the characteristics of ocean is—
land basalts. Tectonic discrimination diagrams of major and trace element reveal that they are formed in the oceanic
island and intra-plate setting. Compared with the geochemical characteristics of Azores-type and Hawaii-type ocean—
ic island the samples show the significant characteristics of Hawaii-type ocean island. The studies of source and

petrogenesis suggest the samples derivated from mantle source added melting metasomatic mantle and influenced
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by the circulation between mantle and crust. The results implied that the Raohe pillow basalt belongs to Hawaii-type
ocean island basalt and formed in the intra-plate setting of off-axis volcanism during the stage of oceanic crustal
consumption providing direct evidence to the existence of mature ocean basin in the Raohe area. Combining with
the regional geological research the authors suggest that the Raohe area experienced tectonic evolution of the paleo—
Pacific plates expansion mantle plume upwelling in the intra-plate setting of off-axis oceanic crustal consumption
obduction-accretion with Jiamusi Massif.

Key words: Raohe; pillow basalt; oceanic island; Hawaii+type oceanic island; Heilongjiang Province
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Fig. 2 Field and microscopic characteristics of Raohe pillow basalts
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Table 1 Major element and trace element contents in Raohe pillow basalts
Si0,  AlLO;  Fe,05  TFeO K,0  Na,0  CaO MgO MnO  TiO,  P,0s LOI
WD1-4  51.26 11.20 4.68 7.80  0.38  3.02 531 10.40 0.18  2.02  0.30 3.50 100. 05
WD1-5 51.40 11.50 4.79 810 1.04 2.73 504 9.90 0.18 224  0.25 2.99 100. 16
WD1-6 56.94 10.66 3.62  6.61  0.68  3.48 458 871 0.14 1.68  0.20 2.44 99. 74
WD1-9 51.48 10.82 5.04 7.50  0.37 2.90 495 10.82 0.18 215  0.29 3.44 99. 94
WDI41 51.28 10.49 504 7.92  0.54 3.45 525 10.33 0.17 2.41  0.28 3.05 100. 21
5247 10.93  4.63  7.59  0.60 3.12 503 10.03 0.17 2.10  0.26 3.08 100. 01
MORB 50.50 15.30 10.40 0.20 2.70 11.30 7.60  0.20 1.60  0.20  2.63  100.00
IAT 5110 16.10 11.80 0.40  1.96 10.80  5.10 0. 83 2,59  98.09
OIT  50.40 13.30 11.70 0.44 2.26 10.50 802 0.17 246  0.26  2.54  99.51
OIA  46.30 13.10 11.70 1.40  2.57 11.20 9.24  0.17  3.20  0.57  2.50  99.45
Sr K Rb Ba Th Nb Ce p Zr Hf Sm Ti Y Yb
WD  387.8 3153 56 105.8  16.6 3.1 43.45 1308 162.7 1.0 588 14546  31.5  1.51
WD1-5 339.5 8630  14.5 234.1 8.9 1.0 47.36 872 171.1 1.0 6.53 15249 347  1.84
WD1-6 286.7 5643  16.3 167.0  16.5 1.0 43.09 872 177.8 3.2 5.85 12806  33.2  1.87
WDI-9 321.1 3070 7.2 116.0 1.0 1.1 51.45 1264 152.5 1.5 7.49 16583  37.4  1.67
WDI-1 372.2 4481  11.7 110.2  12.2 1.8 51.87 1221 156.8 1.0 7.15 16813  30.9  1.61
La Ce Pr Nd Sm Eu Gd Th Dy Ho Er Tm Yb Lu
WDI4  17.55 43.45 560 24.87 58 169 513 090 457 0.88 166 0.30 1.51  0.25
WD1-5 18.92 47.36 6.17 27.55 6.53 1.98 576 1.00 511  0.99 300 0.35 1.8  0.31
WD1-6 17.50 43.09 5.58 24.80 5.8 171 515 0.97 472 0.96 2.8 0.35 1.87  0.31
WDI-9 22.27 51.45 7.16 3205 7.49 215 651 1.11 546 1.02 251 0.34 167  0.28
WDI-41 20.77 51.87 6.69 30.34 7.15 212 6.22 1.08 534 1.0l 264 0.32 161  0.27
2011. 09. 23.
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Table 2 Distinguishing marks of different OIB types and comparison with Raohe pillow basalts
SREE (Ce/Yb) y (La/Yb) y (Ce/Sm) y (La/Sm) y
150 ~240 <10 12~18 2.2~3.1 2.2-~3.6
70 ~150 10 ~ 14 2.5~9 1.1~2 1.3~1.9
127 7.8 8.3 1.8 1.9
TiO, o
TAB TiO,
0. 83% TiO, o
1.44% OIT TiO,
TiO, 2.439% * OIB  TiO, o
2.89% TiO,
2. 1% 0 -
T, -1,
10 12 20 212 20 28
o 0IB Rb —Sr
(169.19 +£6.48) Ma (169.19 £6.48) Ma Wang 3
U-Pb 167 ~169 Ma > *» U—Pb 167 ~
J, o 169 Ma 169
Ma o
OIB, OIB
5 OIB N
OIB N N
MORB 26 74
63 75 _
50 7173
OIB.
45 .
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