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Abstract Both high-grade and middle-grade metamorphisms are developed in the Mashan Complex in the Jiamusi Block,
Heilongjiang Province, Northeast China. In the high-grade area occurs the migmatization related with anatexis, while intensive injection
migmatization prevails in the whole Mashan Complex. As the presence of euhedral plagioclase, albite rim along earlier plagioclase, the
transformation textures of biotite to hornblende in the leucocratic granitic veins or bodies. It is deduced that the migmatization was
predominantly derived from the magmatic injection from the deep, rather than in-situ anatexis after high-grade metamorphism. The
anatexis was confined to granulite metamorphism area while the injection migmatization were widespread. With the age of ca. 500Ma,
the injection migmatization was responsible for the amphibolite-facies metamorphism in the large area and retrograde grade
metamorphism in the high-grade part. The middle-grade metamorphism was resulted from, not in, the injection migmatization.
Although demonstrating some features of S-type granite, the synthetic analysis of mineral assemblages and geochemical characteristics
show that the migmatization granite was basically I-type, or the KCG type of Barbarin (1999 ). The magmatism occurred in the
transitional period from compression to extension. Both the metamorphism and migmatization features of the Mashan Complex suggest that
some tectono-thermal activity similar to the Pan-african event in the Gondwana took place at the southern margin of the Siberian Craton,
and the scale here may be smaller and there was a rapid shift of structural regime from metamorphism to tremendous magmatism activity.
Key words Anatexis; Injection migmatization; Granite; Mashan Complex; Jiamusi Block
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Heilongjiang Province (revised after Wu et al. , 2001 )
1-Mashan
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Schematic geological map of Mashan Complex,

Complex; 2-Heilongjiang Complex; 3-Granite of

Carboniferous ; 4-Sample locality for zircon dating
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Fig.2  Outcrops of the gneisses, migmatites and granites in
Mashan Complex

(a) -Anatextic stripes in the high-grade gneisse; (b)-Injected granite
along the fracture; (c)-Granitization after high-grade metamorphism,
with the residual geniss fragment; (d)-Gneissic porphyry Kfs granite;
(e)-Injected granite in the amphibolite-facies schist, small angle with

the foliation ; (f)-Injected granite in the amphibolite-facies schist
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Fig. 3
Complex
(a) -Granulite-facies assemblage ( Kfs-P1-Sil-Grt-Bt) ; (b) -Retrograded

Microphotographs of the related rocks in Mashan

assemblage after granulite-facies metamorphism ( Grt retrograded to Bt
and Ms); (c)-Titanite and fine-grained Pl along the boundary
between pyroxene and plagioclase; (d)-Albite rin along the earlier Pl
grain ( adjacent the Kfs margin); (e)-Calsbald twin of Kfs, with
inclusion of earlier Pl; (f)-Biotite transformed into amphibole the

migmatite
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*F1 4 LA-ICP-MS U-Th-Pb flif &5 58

Table 1 ~ LA-ICP-MS zircon analytical data
EAE(x107%) [l {3 % Ho Al AE IS (Ma)
NlN=e=: % 207 py, 207y, 206 pp, 207 p}, 207}, 206 p},
Pb  Th U @ lo W lo W lo ﬁ lo W lo By lo
M24-6-1 49 239 753 0.32 0.0566 0.0002  0.622 0.004  0.0797  0.0005 477 7 491 3 494 3
M24-6-2 50 248 805 0.31 0.0565 0.0002 0.615 0. 006 0.0790  0.0007 471 9 487 4 490 4
M24-6-3 51 255 741 0.34 0.0566  0.0003 0.618 0. 006 0.0792  0.0008 476 10 489 3 491 5
M24-64 46 245 731 0.34 0.0569  0.0002 0.631 0. 004 0.0805  0.0005 487 7 497 3 499 3
M24-6-6 52 273 723 0.38 0.0568 0.0003  0.616 0.007  0.0787  0.0008 483 11 488 4 488 5
M24-6-7 47 245 727 0.34 0.0568  0.0002 0.619 0. 006 0.0790  0.0007 484 9 489 4 490 4
M2469 52 280 791 0.35 0.0567 0.0004 0. 621 0.017 0.0794  0.0020 480 26 491 10 493 12
M24-6-11 60 300 895 0.34 0.0566 0.0003  0.629 0.010  0.0805 0.0012 476 15 495 6 499 7
M24-6-12 53 256 772 0.33 0.0566 0.0003  0.629 0.012  0.0804 0.0014 478 19 495 7 499 9
M24-6-13 49 251 765 0.33 0.0560 0.0002 0.614 0. 009 0.0795  0.0011 453 15 486 6 493 7
M24-6-14 39 181 655 0.28 0.0560 0.0003 0.614 0. 009 0.0795  0.0012 453 15 486 6 493 7
M24-6-15 70 369 945 0.39 0.0574 0.0003  0.633 0.014  0.0802 0.0018 506 22 498 9 497 11
M24-6-16 35 173 536 0.32 0.0566 0.0003  0.630 0.010  0.0808 0.0013 477 17 496 7 501 8
M24-6-17 49 244 705 0.35 0.0571 0. 0003 0. 642 0.010 0.0816  0.0012 494 16 503 6 506 7
M24-6-18 48 239 732 0.33 0.0557 0.0003 0. 608 0. 008 0.0792  0.0011 442 14 482 5 491 6
M24-6-19 35 198 534 0.37 0.0556 0.0003  0.608 0.009  0.0793  0.0010 437 14 482 6 492 6
M24-6-20 32 132 549 0.24 0.0555 0.0003 0. 620 0. 007 0.0810  0.0007 432 11 490 4 502 4
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