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Geochemical characteristics of massive blue schist in Yilan area, Northeast China
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(1. College of Earth Sciences, Jilin University, Changchun 130061, China; 2. Lithosphere Research Center,
Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Heilongjiang mélange distributed in Yilan area of Heilongjiang Province is regarded as the tectonic mélange with features of
suture zone. Some metamorphic basic lavas consisting of quite a few metamorphic minerals without directional characteristics are
named massive blue schist. The existence of large quantities of glaucophane, a characteristic metamorphic mineral, indicates that
these basic lavas have undergone high P low T metamorphism. Geochemical analyses of major elements show that all the samples
have the following characteristics: Si0,<53%, TiO, >2% ,and Na,O+ K,O=2.77% ~6.41% . Geochemical analyses of trace ele-
ments reveal that the fractionation between LREE and HREE is quite obvious and the distribution pattern of REE is right oblique,
with no negative Eu anomaly in the chondrite-normalized diagram. The Na,O+ K,O — SiO, variation diagram indicates that metamor-
phic basic lavas have characteristics of alkali basalt, and the Nb X2 -Zr/4 =Y, Ti/100 - Zr - Sr/2 and Ba -~ Th -~ Nb — La diagrams all
suggest that these metamorphic basic lavas have characteristics of alkali ocean island basalt (OIB). The above understanding provides impor-
tant evidence for the research on subduction of the palaco-ocean crust between Jiamusi continental block and Songnen continental block.
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Fig. 1 Distribution of Heilongjiang mélange in Yilan
area modified after 1:200 000 Geological Map of Yilan Sheet®
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Table 1 Major element wy %  trace and rare earth element analyses wy 10~ ° of massive blue schist
1 2 3 4 5 6 7 8 9 10 11 12
SiO, 40.47 46.07 44.95 46.27 46.70 46.33 42.48 43.36 44.28 46.67 46.93 47.76
TiO, 2.48 3.66 4.02 3.78 3.78 3.85 3.92 3.40 3.81 3.81 3.78 4.89
ALO; 16.64 12.81 13.18 12.73 12.90 11.80 12.85 13.10 14.37 11.89 12.25 11.55
Fe,05" 12.29 15.17 15.22 16.09 15.40 16.97 14.80 13.64 14.66 16.78 16.13 15.24
MnO 0.20 0.13 0.14 0.10 0.10 0.11 0.13 0.14 0.11 0.11 0.11 0.11
MgO 4.40 5.20 5.34 5.56 5.24 5.73 5.46 4.56 5.12 5.72 5.64 4.94
CaO 13.3 6.87 6.55 5.74 6.05 5.89 8.62 10.78 7.24 5.53 5.64 5.77
Na,O 1.36 4.51 3.57 3.30 3.31 3.44 3.04 3.99 3.02 3.48 3.61 5.71
K,O 1.41 1.90 2.53 2.49 2.57 2.26 2.62 0.55 2.40 2.31 2.30 0.65
P,0s 0.42 1.30 1.47 1.07 1.08 0.98 1.37 1.13 1.28 1.07 1.09 0.90
LOI 6.56 2.75 3.35 2.87 2.77 2.58 4.44 4.89 3.22 2.70 2.65 2.86
Total 99.53 100.37  100.30  100.00 99.90 99.94 99.73 99.54 99.51 100.07  100.13  100.38
Mg*® 0.41 0.40 0.40 0.42 0.39 0.41 0.40 0.41 0.41
La 22.1 48.6 48.5 35.72 45.2 27.56 36.82 37.2 55.82 28.03 27.54 28.4
Ce 58.2 124 127 97.01 119 76.27 102 99.09 140.5 77.07 77.81 77.2
Pr 8.67 18 18.2 14.42 16.8 11.55 14.26 14.23 19.65 11.56 11.81 10.8
Nd 45.5 92.7 93.2 72.59 83.2 59.06 72.85 72.03 97.52 58.37 61.37 54.8
Sm 13.7 24.4 24.1 19.5 22.2 16.37 19.66 19.08 26.25 15.94 17.24 15.1
Eu 4.82 8.44 8. 11 0.364 7.29 5.205 6.382 6.512 9.713 5.154 5.301 5.14
Gd 14.8 23.8 23.3 20.01 22.5 16.69 19.93 19.76 27.65 16.2 17.61 14.9
Th 2.23 3.24 3.13 2.576 2.88 2.134 2.489 2.462 3.545 2.106 2.265 2.19
Dy 11.2 14.1 13.7 11.71 13 9.782 11 10.86 15.88 9.71 10.33 10.1
Ho 1.71 1.79 1.78 1.585 1.76 1.371 1.479 1.448 2.095 1.345 1.429 1.42
Er 3.58 3.18 3.27 2.869 3.12 2.552 2.606 2.543 3.594 2.515 2.671 2.78
Tm 0.39 0.29 0.3 0.302 0.31 0.28 0.28 0.26 0.34 0.28 0.29 0.29
Yb 1.91 1.25 1.28 1.211 1.26 1.161 1.049  0.9924 1.321 1.1 1.139 1.33
Lu 0.22 0.14 0.14 0.119 0.12 0.1145 0.1024 0.09299 0.1277 0.11 0.1128 0.14
Rb 38.4 25.17 35.24 37.94 41 34.49 39.78 12.42 37.02 34.08 35.23 25.17
SREE 227.43 389.1 401.3 323.9 380 264.59  330.69 298.984 441.03 263.572 272.15 249.76
Sr 399.04  650.57  680.8 665.7 781 588.6 495.8 1139 1012 517.1 492.8  650.57
Ba 135.9 314.6 419 483.3 511 448.1 398.9 71.06 445.3 436.8 441.8 314.6
Nb 20.72 37.15 40.35 42.05 43.4 45.26 41.04 39.98 45.91 39.55 21.43 37.15
Ta 3.836 3.428 4.014 3.528 3.65 4.095 3.363 3.241 3.852 3.369 1.253 3.625
Zr 200.79  602.07 653.4 641.3 641 624.4 595 547.2 637.7 593.6 610.6 602.07
Hf 4.55 15 16.6 16.69 16.4 16.23 15.02 13.41 16.94 15.42 16.07 15
\% 218.18 162.96 171.7 222.6 222 224.1 201.3 184.7 228.1 219.3 197.6 162.96
Pb 2.475 1.796 2.628 2.466 2.628 2.002 2.449 2.342 3.956 1.797 1.873 3.154
Th 1.11 3.4 3.69 2.386 3.17 3.196 2.488 2.1 3.099 2.335 2.815 3.4
U 0.5 1.04 1.51 1.694 1.54 1.565 1.538 1.186 1.779 1.414 1.482 1.04
Sc 22.46 7.16 7.71 5.79 5.6 7.8 3.72 3.009 4.539 7.159 3.693 7.16
Ni 175.12 58.65 65.15 70.35 60.9 89.08 48.85 48.18 76.39 71.29 66.9 58.65
Y 33.86 48.71 46.68 34.87 42 32.5 33.42 31.5 48.29 29.49 31.93 48.71
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