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Characteristics and genesis of sodium amphiboles in alkaline basaltic
pyroclastic debris of Heilongjiang accretionary complexes in Yilan area
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Abstract; There is a set of oceanic island type alkaline basaltic pyroclastic rocks composed of debris and fine-grained
pyroclastic materials in western Jiamusi terrain, Yilan area. These rocks resulted from low temperature and high pressure
metamorphism during the closure process of the ancient oceanic basin between Jiamusi terrain and Songnen terrain, and
formed a large number of sodium amphiboles in them. The sodium amphiboles in pyroclastic debris are distributed uni-
formly and non-directionally, and generally show zonal structure. The core is mainly crossite and the edge part is glauco-
phane. The sodium amphiboles in fine-grained pyroclastic materials are distributed directionally, composed exclusively of
crossite. Temperature and pressure conditions for the formation of these sodium amphiboles are quite similar, with tem-
perature between 300 and 350°C and pressure about 0.7 GPa. Based on mineral composition of pyroclastic debris and
fine-grained pyroclastic debris, structure characteristics of sodium amphiboles and deformation characteristics of pyro-
clastic debris, it is inferred that the primary conditions for the formation of sodium amphiboles are low temperature and
high pressure metamorphism and sufficient sodium source. Under the condition of sufficient sodium source, the kinds of

sodium amphiboles have a direct relationship with oxygen fugacity in the system. Glaucophane and crossite were formed
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under low oxygen fugacity and high oxygen fugacity respectively. The formation of these sodium amphiboles is

related to the collision between Jiamusi terrain and Songnen terrain and also to the later deformation style of rocks.

Key words: sodium amphiboles; high-pressure metamorphic belt; Heilongjiang accretionary complexes; Yilan area
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Fig.2  Micro-characteristics of pyroclastic debris(a) and fine-grained volcanic debris(b) ( plane polarized light)
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fE A A A A B B B C C C C
Sio, 55.31 55.01 55.48 55.10 55.01 55.32 55.45 56.78 56.40 56.38 55.48
Tio, 0.01 0.05 0.07 0.05 0.05 0.07 0.05 0.00 0.32 0.29 0.07
Al 0, 7.46 8.76 7.79 7.68 8.76 8.10 7.72 8.86 9.02 8.78 8.79
Cr, 04 0.04 0.00 0.00 0.00 0.00 0.00 0.00 1.24 0.00 0.03 0.07
FeO 17.84 15.16 17.45 17.30 15.16 17.21 17.90 14.83 15.21 15.18 16.45
MnO 0.23 0.24 0.28 0.24 0.24 0.28 0.25 0.15 0.17 0.16 0.18
MgO 8.31 9.03 7.92 8.21 9.03 8.11 8.24 8.35 8.79 8.72 7.85
Ca0 0.85 1.62 0.83 0.57 1.62 1.28 0.78 0.45 1.61 1.71 0.83
Na, O 6.19 6.38 6.15 6.73 6.38 5.82 6.29 7.06 6.46 6.38 7.15
K,0 0.04 0.12 0.03 0.18 0.12 0.26 0.06 0.02 0.13 0.08 0.03
Total 96.28 96.37 96.00 96.06 96.37 96.45 96.74 97.74 98.11 97.71 96.90
THAEEA 23 A4, 13 AN FHE T
T-Si 7.85 7.80 7.90 7.86 7.80 7.85 7.83 7.92 7.86 7.90 7.88
T-Al 0.15 0.20 0.10 0.14 0.20 0.15 0.17 0.08 0.14 0.10 0.12
SumT 8 8 8 8 8 8 8 8 8 8 8
C-Al 1.09 1.26 1.20 1.15 1.26 1.20 1.12 1.38 1.35 1.35 1.35
C-Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14 0.00 0.00 0.01
C-Fe’+ 1.09 0.66 0.93 0.90 0.66 0.90 1.07 0.51 0.47 0.43 0.53
C-Ti 0.00 0.01 0.01 0.01 0.01 0.01 0.01 0.00 0.03 0.03 0.01
C-Mg 1.76 1.91 1.68 1.75 1.91 1.72 1.74 1.74 1.83 1.82 1.66
C-Fe?* 1.03 1.13 1.15 1.16 1.13 1.14 1.04 1.22 1.30 1.35 1.43
C-Mn 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.02 0.02 0.02 0.02
C-Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
SumC 5 5 5 5 5 5 5 5 5 5 5
B-Ca 0.13 0.25 0.13 0.09 0.25 0.20 0.12 0.07 0.24 0.26 0.13
B-Na 1.70 1.75 1.70 1.86 1.75 1.60 1.72 1.91 1.75 1.73 1.87
SumB 1.83 2 1.82 1.95 2 1.8 1.84 1.98 1.99 1.99 2
A-Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.10
A-K 0.01 0.02 0.01 0.03 0.02 0.05 0.01 0.00 0.02 0.01 0.01
SumA 0.01 0.02 0.01 0.03 0.02 0.05 0.01 0.00 0.02 0.01 0.10
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Fig.3 Classification of sodium amphiboles in pyroclastic debris (a, after Leake, 1978) and Na(B)— Al(T) variation diagram (b)
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