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The role of xenocrysts, enclaves and syn-plutonic dykes in the 
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Abstract: Despite that, in the Alvand complex, the mafic-intermediate rocks (gabbros, 
diorites and tonalites) are mostly older than felsic rocks (granodiorites and monzogranites), 
and mineralogical and geochemical discontinuity is seen between them, there are evidence 
that indicate they have sometimes been co-existed. With the studies on field relationship of 
rocks, xenocrysts assemblages, synplutonic dykes and their related enclaves I affirm 
synchroneous occurrence of mafic and felsic magmas, in some periods, and I present evidence 
of magma mingling/mixing between them. Gabbro-dioritic magmas of mantle origin from one 
side and crustal, anatectic magmas from another side were intruded the area repeatedly and 
sometimes synchroneously, and produced a range of crustal (anatectic), mantle and hybrid 
rocks. Granitic rocks of crustal origin mostly contain restitic (surmicaceous) enclaves, 
sillimanite, andalusite, cordierite and garnet xenocrysts and their common mafic mineral is 
biotite (without any hornblende). Migmatitic rocks containing porphyroblast assemblages 
resemble the xenocryst minerals of granites occuring near to granites. Mantle type rocks 
(gabbro-diorite-tonalites) commonly have pyroxene and hornblende as common mafic 
minerals and surmicaceous enclaves and xenocrysts are not common in them. Hybrid rocks 
have a set of geological characteristics between crustal and mantle type rocks. Geochemical 
properties of mentioned rock types are seperatable from each other and confirm deductions 
outlined above. 
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21/67 78/54 53/49 34/57 02/53 SiO2 %
32/090/193/160/162/1TiO2

16/16 77/18 85/12 70/11 00/15 Al2O3

04/497/397/10 44/12 70/10 Fe2O3
*

22/226/798/942/684/10 CaO 
46/006/335/771/580/5MgO 
08/007/070/014/016/0MnO 
32/621/251/135/257/0K2O
26/363/489/186/127/1Na2O
11/067/046/046/012/0P2O5

 عناصر كمياب
278 316 72159 128 Zr(ppm)

137 514 339 247 230 Sr 
252 253 253 444 201 Ba 
329 116 46105 33Rb 
19 5363233 69Ni 
26 137 232 174 258 V
83294141Co 
3-204190Cu 
13 6593213 162 Cr 
238 393 675 1077 300 Cl 
1090 --547 368 F
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