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Rock type metabasite
Sample No. Ms44
Mineral Gin | Phn | fsp | Chl | Ep
SiO; 56.23  57.53 55.93 56.51 49.96 48.96 50.03 68.34 26.99 37.48 375 37.95
TiO, 0.08 0.01 0.02 0.09 0.15 0.2 0.14 0.01 0.03 0.02 0.04 0.13
Al,O3 8.79 9.13 9.54 8.71 26.91 27.7 26.73 19.7 20.32 22.45 23.44 231
FeO; 14.25 13.3 15.53 14.03 3.95 4.4 4.08 0.37 18.05 15.56 14.05 13.71
MnO 0.1 0.03 0.06 0.14 0.0 0.03 0.01 0.0 0.21 0.0 0.34 0.36
MgO 10.05 10.34 10.0 10.52 3.13 2.79 3.14 0.0 20.58 0.02 0.0 0.15
Ca0 0.97 0.32 0.31 1.051 0.02 0.0 0.08 0.16 0.0 22.76 23.15 22.57
Na,O 7.07 7.42 6.84 6.93 0.44 0.51 0.41 11.94 0.0 0.0 0.04 0.32
K0 0.02 0.01 0.0 0.02 10.08 10.7 10.84 0.03 0.0 0.0 0.0 0.0
Total 97.56  98.09 98.23 98.00 94.64 95.29 95.46 100.55 86.14 98.29 98.56 98.29
Si 7.84 7.92 7.71 7.83 6.73 6.61 6.74 2.97 5.56 2.98 2.97 3.01
Ti 0.0 0.0 0.0 0.0 0.01 0.02 0.01 0.0 0.0 0.0 0.0 0.0
AI:Z 0.15 0.07 0.28 0.16 1.26 1.38 1.25 101 2.43 21 218 216
Al 1.29 14 1.26 1.25 3.0 3.02 2.99 2.49
Fe®* 0.63 0.59 1.09 0.71 0.01 0.1 0.1 0.01 0.0 0.93 0.83 0.81
Fe?" 0.96 0.87 0.57 0.82 0.42 0.37 0.43 0.0 311 0.0 0.0 0.0
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Rock type metabasite
Sample No. Ms44
Mineral Gln Phn fsp Chi Ep
I I PRSP
Mn 0.01 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.03 0.01 0.02 0.02
Mg 2.09 212 2.05 217 0.63 0.56 0.63 0.0 6.31 0.0 0.0 0.01
Ca 0.14 0.04 0.04 0.15 0.0 0.0 0.01 0.0 0.0 1.94 1.96 191
Na 191 1.98 1.83 1.86 0.11 0.13 0.1 1.00 0.0 0.0 0.0 0.04
K 0.0 0.0 0.0 0.0 1.85 1.84 1.86 0.0 0.0 0.0 0.0 0.0
Sum 15.02 14.99 14.83 14.96 14.02 14.03 14.12 4,99 19.93 7.96 7.96 7.96
Mg# 68 73 78 75 - - - - 66 - - -
Nag - - - - - - - - - - - -
Ms - - - - 50 53 50 - - - - -
Cel - - - - 36 31 38 - - - - -
Pg - - - - 6 7 5 - - - - -
Ab - - - - - - - 99 - - - -
An - - - - - - - 0.07 - - - -
Or - - - - - - - 0.03 - - - -
Xps - - - - - - - - - 30 27 27
=) Jgaz sl
Rock type metabasite
Sample No. Ms19
Mineral Gin Phn | Chl | Tit Ep
SiO, 57.65 53.64 56.31 52.79 50.1 49.49 47.14 3351 30.38 37.2 37.54
TiO, 0.0 0.1 0.15 0.23 0.23 0.28 0.28 0.03 39.02 0.1 0.17
Al,O4 9.32 9.25 8.32 24.16 31.65 28.68 34.42 20.86 0.78 23.17 22.73
FeO; 12.98 13.74 14.68 3.26 24 2.73 1.34 16.22 0.24 13.73 14.59
MnO 0.04 0.11 0.09 0.01 0.0 0.0 0.0 0.19 0.02 0.47 0.32
MgO 10.07 10.13 10.3 4.0 2.13 251 0.83 17.04 0.0 0.0 0.0
Ca0 0.25 1.16 0.86 0.01 0.13 0.09 0.02 0.0 28.49 22.72 22.75
Na,O 7.37 6.81 7.32 0.28 0.88 0.46 0.97 0.0 0.01 0.0 0.0
K0 0.0 0.01 0.03 10.38 9.53 10.13 10.02 0.0 0.0 0.0 0.0
Total 97.68 94.95 98.06 95.12 97.05 94.37 95.02 87.85 98.94 97.39 98.1
Si 7.96 7.68 7.83 7.04 6.5 6.65 6.26 6.55 1.0 2.98 2.99
Ti 0.0 0.01 0.01 0.02 0.02 0.02 0.02 0.0 0.96 0.0 0.01
AlY 0.03 0.31 0.16 0.95 1.49 1.34 1.73 1.44
Alv 1.47 1.25 1.2 2.84 3.35 3.2 3.66 3.36 003 218 213
Fe** 05 0.78 0.68 0.0 0.0 0.0 0.0 0.0 0.0 0.82 0.87
Fe?* 0.93 0.77 0.94 0.36 0.26 0.3 0.14 2.65 0.0 0.0 0.0
Mn 0.0 0.01 0.01 0.0 0.0 0.0 0.0 0.03 0.0 0.02 0.02
Mg 2.07 2.16 213 0.79 0.41 0.5 0.16 4.97 0.0 0.0 0.0
Ca 0.03 0.17 0.12 0.0 0.01 0.01 0.0 0.0 1.0 1.95 1.94
Na 1.97 1.89 1.97 0.07 0.22 0.12 0.25 0.0 0.0 0.0 0.0
K 0.0 0.0 0.0 1.76 1.58 1.73 1.69 0.0 0.0 0.0 0.0
Sum 14.96 15.03 15.05 13.83 13.84 13.87 13.91 19 2.99 7.95 7.96
Mg# 69 73 56 - - - - 65 - - -
Ms - - - 40 56 55 71 - - - -
Cel - - - 53 27 34 14 - - - -
Pg - - - 4 12 6 13 - - - -

Xps - - - - - - - - - 27 27
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ok metapelite
type
sample Ms39
Mineral Grt Cld | fsp | chl | Phn
Sio2 36.08 35.78 3605 3571 2597 241 2407 644 2423 5098 4988 5277
TiO2 0.05 0.05 0.18 0.05 0.0 0.0 0.0 0.0 005 024 0.2 0.14
Al203 213 21.24 2087 2114 4153 4026 3967 1768 2148 2715 2758 2519
FeOt 345 34.04 3309 3417 2387 250 248 014 3043 253 266 2.81
MnO 3.0 2.89 4.86 388 042 044 024 0.0 0.18 0.0 0.02 0.01
MgO 211 211 171 1.9 274 248 287 00 1116 302 281 371
cao 3.46 3.46 3.32 3.07 0.0 0.0 0.0 0.0 0.0 009 006 0.03
Na20 0.02 0.0 0.0 0.02 0.0 0.0 0.0 0.12 0.0 049 053 0.38
K20 0.0 0.0 0.01 0.01 0.0 0.0 0.0 1699 00 1002  10.24 10.0
Total 100.52 99.57 100.09  99.95 9453 9228 9165 9933 8753 9452 9398 9504
Si 2.9 2.9 2.92 2.9 2.09 1.99 2.0 3.0 526 6582  6.74 7.00
Ti 0.0 0.0 0.01 0.0 0.0 0.0 0.0 0.0 0.0 002 002 0.01
AllV 0.09 0.09 0.07 0.09 2.73 1.17 1.25 0.99
AlVI 1.92 1.94 1.92 1gp 394 3% 389 0T, 3.1 3.14 2.94
Fe3+ 0.16 0.14 0.12 017 0.0 006 008 0.0 0.0 0.0 0.0 0.0
Fe2+ 2.14 2.15 21 2.12 16 1.66 1.63 0.0 553 028 03 031
Mn 0.2 0.19 0.33 026 002 003 001 0.0 0.03 0.0 0.0 0.0
Mg 0.25 0.25 02 023 033 03 0.35 0.0 3.61 06 0.56 073
Ca 0.29 03 0.28 0.26 0.0 0.0 0.0 0.0 0.0 0.01 0.0 0.0
Na 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.01 0.0 012 013 0.09
K 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.01 0.0 171 1.76 1.69
sum 7.95 7.96 7.95 795 798 797 796 499 1993 1383 1390 1376
Mgt 10 10 8 9 17 15 17 - 39 - - -
Grs 10 10 9 10 - - - - - - - -
Pyp 9 9 7 8 - - - - - - - -
Alm 74 74 71 73 - - - - - - - -
Sps 7 7 11 9 - - - - - - - -
Ms - - - - - - - - - 48 31 M
Cel - - - - - - - - - 32 33 51
Pg - - - - - - - - - 9 4 6
Ab - - - - - - - 1 - - - -
An - - - - - - - 0 - - - -
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Thermobarometry and tectonic setting interpretation
of blue schist facies rocks
from the Asalem metamorphic complex (NW Rasht)

Mohammad Saadat, Mohsen Nasrabady * and Abbas Asiabanha Rezaei
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Abstract

A metamorphic complex containing green schist, mica schist and serpentinite exposed in
the Asalem area (NW Rasht). The occurrence of blue schist facies rocks in this complex
are reported here for the first time. Mineralogical paragenesis of metabasitic blueschists
consists of glaucophane, epidote, chlorite and phengite while there are garnet, phengite,
chloritoide and feldspar in the metapelitic rocks. The metamorphic conditions of these
rocks calculated by THERMOCALC software, petrogenetic grids and conventional
thermobarometrs, are 7 to 12 Kb and 350 to 550 °C for pressure and temperature, Pressure
and temperature conditions of metamorphism and protolith diversity (metapelite, marble,
metabasite, serpentinite) of the Asalem metamorphic complex indicate that they were
created in the Pacific Ocean-type accretionary prisms (B-type blueschists). The studied
metamorphic complex likely originated along the Paleotethys suture zone, as a result of
the subduction onset of the Paleotethys oceanic basin beneath the southern margin of
Luarasia during Carboniferous.

Key words: Blueschist, Accretionary prisms, Paleotethys, Asalem metamorphic complex,
Alborz
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