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Chemical composition of amphiboles in metamorphic
rocks of ophiolitic complex of Eastern Birjand: confirming
of pressure-temperature evolution of these rocks

S. Amini', G. Fotoohi-Rad’

1- Department of Geology, Faculty of Sciences, Tehran Teacher Training University,
Tehran, Iran.
2- Department of Mining Exploration, Faculty of Engineering, Birjand University,
Birjand, Iran
E- mail: gfotohi@yahoo.com

(Received: 29/4/2004, received in revised form: 9/1/2005)

Abstract: Eastern Birjand ophiolitic complex consist of different rock types
of a complete ophiolitic sequence. Three groups of amphiboles which exist in
metabasites of this ophiolitic complex are of: calcic amphiboles, such as
actinolite-tremolite and magnesio-hornblende; calcic-sodic amphiboles, e.g.
vinchite and barroisite; and sodic-amphiboles, e.g., glaucophane, magnesio-
riebeckite and ferro-glaucophane. Petrographic studies, geothermobarometry
results and composition of minerals, especially amphiboles in mineral
assemblage of different metamorphic rocks clearly indicate pressure-
temperature variations of metabasites within different evolutionary stages.
This indicates that subduction and subsequent thrusting are occurred in the
studied area.

Keywords: Ophiolitic complex, Metabasite, Subduction and Obduction,
Amphibole, Geothermobarometry, Birjand.
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Sample No | D3a | D3a | F3(Mg-Core) | F3(Fe-rim) |FGE3 F2 F2a
Oxides/Min. [am-ave| gl-ave gl-ave gl-ave am- am-ave am--ave
Sio, 49,74 | 58,69 5940 5771 53,50 51,67 5134
TiO, 001 | 002 005 0,02 0,03 001 0,03
AlLOs 804 | 11,18 11,39 10,78 611 651 782
Cr 04 001 | 002 0,00 0,00 0,03 0,02 001
Fe O, 342 | 000 0,00 0,00 0,10 2,62 1,16
FeO 1005 | 621 526 915 9,69 922 12,05
MnO 009 | 001 0,00 001 0,03 002 0,02
MgO 1248 | 11/56 12,60 10,19 14,19 13,73 12,18
CaO 913 | 055 046 0,70 997 943 8,66
Na,O 285 | 697 744 6,89 2,00 232 321
K,0O 008 | 001 001 0,00 001 0,02 0,08
Total 9591 9521 9661 9545 95,67 95,58 96,56
Formula [280) |280) 280) 2680) 280) | 280) 280)
Si 727 | 808 8,04 8,06 772 750 749
Ti 000 | 0,00 001 0,00 0,00 0,00 0,00
Al 139 | 182 1,82 1,77 1,04 1,12 135
Cr 000 | 0,00 0,00 0,00 0,00 0,00 0,00
Fet 038 | 000 0,00 0,00 001 029 004
FeZt 123 ] 072 0,60 1,07 1,17 1,12 148
Mn 001 | 000 0,00 0,00 0,00 0,00 0,00
Mg 272 | 237 254 212 3,05 297 2,64
Ca 143 | 008 007 011 154 147 135
Na 081 | 186 195 186 1,56 065 091
K 002 | 0/00 0,00 0,00 0,00 0,00 0,02
Total 1526 | 1494 1502 1499 1511 1512 1528
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Sample No SF3 TDF26 E6 FJ11 NSF4 SF22 F3
Oxides/Min | am-ave | am-ave | act-ave | tre-ave | act-ave | am-ave | am-ave
SiO, 53,04 4721 5442 55,76 5333 46,25 50,10
TiO, 001 015 0,00 0,16 028 010 003
ALOs 511 942 1,86 202 273 1163 | 912
Cr0; 001 001 006 012 0,00 001 0,00
FeyOs 547 579 0,00 233 0,00 384 320
FeO 761 1064 | 1190 | 400 1610 | 1112 | 942
MnO 019 011 005 001 034 011 002
MgO 1378 | 1047 | 1562 | 1976 | 1078 | 1027 | 1198
Ca0 827 823 1076 | 1257 | 1073 | 855 777
Na,O 251 332 087 0/02 1,03 361 354
K,0 002 021 0,00 0,00 0,00 019 0,04
Total 96,03 95,55 95,54 96,74 9531 95,69 9522
Formula 280) 280) 280) 280) 280) 280) 280)
Si 7,64 702 793 780 795 6,86 731
Ti 0,00 002 0,00 002 003 001 000
Al 087 165 032 033 048 2,04 1,57
Cr 0,00 0,00 001 001 0,00 0,00 000
P 0,59 0,65 0,00 025 0,00 043 035
Fe?t 092 132 145 A7 201 138 115
Mn 002 001 001 0,00 004 001 000
Mg 296 232 339 412 240 227 261
Ca 228 131 168 1,88 172 136 122
Na 070 096 025 000 229 1,04 1,00
K 0,00 0,04 0,00 0,00 0,00 1,04 001
Total 1498 1531 15,03 14,89 1492 1544 1523
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Sample No E7 FSD8a FSD8a | GOF5(rim) | GOF5(med)|GOF5(Core)
Oxides/Min gl-ave am-ave gl-ave am-ave am-ave am-ave
Sio, 56,57 5149 5782 5533 5426 5111
TiO, 003 002 003 003 005 000
Al,O4 2,12 745 1135 440 517 725
Cr,04 0,00 0,03 0,01 0,00 0,00 001
Fe,Os 865 3,12 0,00 858 937 735
FeO 11,14 9,09 885 873 760 824
MnO 014 001 001 032 034 038
MgO 970 1320 991 1026 1055 1137
Ca0 223 947 0,64 204 290 601
Na,O 529 2,02 6,79 594 527 426
K,0 0,00 0,00 0,04 001 001 001
Total 96,87 9588 9545 95,63 95,52 5999
Formula 280) 23(0) 280) 280) 280) 280)
Si 827 744 8,05 801 785 744
Ti 000 000 000 000 001 0,00
Al 036 127 186 075 038 125
Cr 0,00 0,00 0,00 0,00 0/00 0,00
Fet 094 034 0,00 0193 1,02 081
Fe* 134 1,10 1/03 1,06 092 1,00
Mn 0,02 0,00 0,00 0,04 0,04 0,05
Mg 2,08 2,84 2,06 221 228 246
Ca 034 147 0,10 032 045 094
Na 148 157 183 167 148 120
K 0,00 0,00 001 0,00 0,00 0,00
Total 14,82 1503 1494 1499 1493 1514
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Glaucophane B [Na+K),<0.50; [Ca+Na ) 1,00;0.50<Na ,<1.50
(Al v Feas) I 10F
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% | K B e
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' ool ! . !
L i
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Siin Formula Si in Formula
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_ Diagram Parameters: or e ——
Diagram Paramaters: M+ K], <0.50; (Co+Na g) =1.00,0.50<Na 4= 50| ]
[+ Ky, <0.50; (Car+ Ma ) >1.00:0.50<Na 5= 1.50) s, '
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- ]
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