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X-MS
I =i/(Fe+Mg+AIVI), i=Fe, Mg, AlVI

Bt
X =j/(Fe+Mg+ AIVI +Ti), j=Fe, Mg, Al AlVI,
Ti

X Grt
k
N

= k/(Fe+Mg+Cat+Mn), k=Fe, Mg, Ca, Mn

=100+ %
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Sample No. JM5D B-17207/2* a4 .
S0, 1o o 40 4S5 ol Bglaze St g Ms (Chl Bt (Grt acgozo 4
TiO, 1.01 0.89 . . .
Al,04 19.28 21.76 4 e 2L dsgeza plgie 4 H05 QIZ j9a>
FeO 9.51 7.72 L L
MnO 0.11 0.10 ol ($95,50 byl s
MgO 1.04 2.42
Cao 1.37 1.00 5o le e (0 oolaiwl 8,50 (5 LSl wde
Na,O 2.49 0.87
KO 342 459 (KFS) JL—wsals JLSIT (BY) cisms {GI) o 5
25 . .
Total 99.84 100.00 . - -
* From Technoexport (1979) c(ChI) ;,__,115 ‘(MS) &495&—»\-& ‘(Crd) &h—’fd;
boablc ;0 95250 sla SIS 5l eolaws glakass 3 IG1-Y Jgo

Mineral  Grt Grt Grt Grt Gn E Gn Gt Gn Gn [

Spot 1 2 3 4 5 1 2 3 < 5 ]

Si02 36534 38.382 38.867 38.852 KEREE i8.14 38.23 ared 3774 38.20 32.38

TiQ2 0.11 0.08 0.0@ 0.08 0.14 0.08 007 0.04 0.00 0.14 0.1

AIZO3 2088 20.71 21.10 20.55 20 21.53 20.78 21.07 21.05 21.07 21.12

Cr203 0.00 0.03 0.00 0.00 0.04 0.05 0.00 0.00 0.02 0.01 0.00

FeQ 25.00 2482 2850 2.3 32.92 31.38 31.50 33.80 2N 31.82 30.78

MnQ 6.12 7.32 265 0.35 0.37 0.28 027 0.00 0.3 0.42 0.7

MgQ 0.&a 0.66 1.50 1.71 270 1.81 1.67 4.07 1.64 1.66 287

Ca0 645 8.74 672 5.18 419 692 723 287 ™ 1725 7.18

Na20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

K20 0.00 0.00 o.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cation ratios calculated per 12 oxigens Cation ratics calculated peri2 oxigens

Si 310 oe 210 3.11 305 3.03 .06 3.02 02 3.04 303

Al 1.8 197 198 195 1.97 2.0 1.96 1.88 1.98 1.97 1.9

AllV 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

AM 188 1.87 188 1.85 1.87 2.01 1.6 1.8 198 1.87 1.9

Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Ti 0.01 0.00 001 0.00 0.01 0.00 0.00 0.00 00 0.01 0.01

Fels 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Fel+ 1.75 1.6 1.80 217 220 2.08 m 225 2.15 21 203

Mn 042 0.50 0.18 0.02 0.03 0.02 0.02 0.00 0.02 0.02 o0m

Mg 0.10 0.11 0.18 020 0.32 21 0.20 0.48 0.18 0.20 034

Ca 0.56 0.58 057 D45 0.38 0.5 082 0.25 0.82 0.e2 0.6

Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

XMg 0.04 0.05 008 0.09 0.13 0.0@ 0.00 0.18 0.08 0.08 014

XCa 0.20 0.20 0.20 0.18 0.12 0.20 0.21 0.08 021 0.21 0.20

Alm 0.62 0.5¢ 067 0.76 0.76 0.72 072 0.75 0.72 0.71 0.68

Sps 0.15 0.18 0.06 0.01 00 0.01 0.01 0.00 o001 0.01 0.00

Prp 004 0.04 0.06 0.07 01 0.07 007 0.1 0.07 0.07 01

Grs 020 0.20 0.20 0.18 0.12 0.20 0.21 0.08 0.21 0.21 0.20
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| Sample- Mic11 | Sample-JM3a

Mineral  [Ms Ms M Ms Ms Ms [Ms Ms Ms Mg Ms

Spot 1 2 3 B 5 8 1 2 3 B 5
Si02 4785 47.08 4774 46.29 47.60 47.40 4837 4855 47.04 46.85 4817
Tio2 030 042 025 0.22 035 0.24 0.40 0.28 0.20 0.23 004
Al203 3308 3482 3300 32.58 35.00 35.10 3408 34.88 33.66 33.94 3344
Cr203 0.00 0.00 0.00 0.00 0.00 0.00

Fel 172 1.50 101 283 1.30 1.40 1.08 1.10 1.74 1.81 262
MnO 0.00 0.00 0.00 0.01 0.00 0.03 0.00 0.04 0.00 0.01 0.00
MgO 1.13 0.88 1.15 1.09 0.70 0.81 083 0.0 0.80 0.97 095
Ca0 0.15 0.03 0.04 0.00 0.00 0.04 0.03 0.00 0.10 0.14 0.0
Na20 1.34 0.88 072 0.68 0.80 0.87 074 0.88 043 0.77 0.35
K20 048 8.82 e | 0.88 870 .00 248 7.8 955 10.52 2.80

Cation rabios calculated per 11 oxigens |Cation ratios calculated per 11 oxigens
Si 3.16 3.14 320 317 315 3.14 a7 310 3186 3.13 320
Al 264 272 261 260 273 2.73 2M 2.70 268 268 262
Cr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 001 0.02 0.01 0.01 0.02 0.02 0.02 0.02 0.01 0.01 0.00
Fels+ 009 0.08 on 0.1 007 0.08 0.06 0.08 0.10 0.02 015
Mn 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Mg 0.1 0.02 0.12 0.11 0.07 0.08 0.00 0.02 0.08 0.10 0.08
Ba 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ca oo 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00
Na 017 0.11 008 0.0¢ 0.12 0.11 0.08 0.09 0.06 0.10 0.05
K 080 0.75 078 0.85 073 0.78 0.mM 0.67 0.82 0.20 083
Tozal 6.0 881 6.02 8.22 6.89 8.2 6.86 6.82 882 7.02 893
XMg 054 0.50 0.52 0.41 049 0.51 0.60 0.59 045 0.52 0.39
l_ Sampie- JMSd l_ Sampie- Mjc11
Mineral  JSt £ St St St St Bt 5t Bt Bt Bt
spot 1 2 3 4 S 1 2 3 a 5
si02 29.01 28.69 28.55 28.57 28.71 3485 3520 35.93 35.04 34.87
o2 0.63 0.53 09 0.€0 0.7¢ 1.49 153 1.60 1.45 1.54
ARROZ 53.84 52.87 54.32 £3.49 53.70 17.47 17.53 17.50 17.08 17.85
cr203 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.04 0.01 0.1
Fa0 12.46 1222 1255 12.18 12.28 20.72 2096 20.47 22,68 21.74
MnO 0.00 0.08 0.1 0.07 0.00 0.12 0.10 0.10 0.07 0.08
MgC 093 0.20 0.86 0.86 0.24 9.85 78 9.53 8.83 LX-1
cao 0.00 0.00 0.00 0.00 0.00 0.21 0.04 0.17 0.11 0.08
Nazo 0.00 0.00 0.00 0.00 0.00 0.16 023 0.21 0.21 0.21
K20 0.00 0.00 0.00 0.00 0.00 258 897 9.33 9.16 9.26
Cation ratlos calcuiated per 40 oxigens Cation ratios caicuiated per 22 oxigens
] 7.9% 8.03 787 7.85 7.8 542 546 5.53 547 5.43
Al 17.47 17.44 1762 17.55 17.58 320 320 317 314 327
cr 0.00 0.00 0.00 0.00 0.0C 0.00 0.00 0.01 o.00 0.01
T 0.13 0.1 0.12 0.13 0.1€ 0.17 0.18 0.1% 0.17 0.18
Fel+ 2.87 286 229 284 2.85 263 272 263 2.95 282
Mn 0.00 0.02 0.02 0.02 0.00 0.02 0.01 0.01 0.01 0.01
Mg 0.38 0.28 0.35 0.235 0.10 228 226 2.18 207 2.07
ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Zn 0.32 0.20 028 0.20 0.3€ 0.05 0.01 0.03 0.02 0.01
Na 0.00 0.00 0.00 0.00 0.00 0.05 007 0.06 0.0€ 0.08
K 0.00 0.00 0.00 0.00 0.00 1.90 1.77 1.83 1.82 1.83
XMg 0.12 0.12 0.1 0.1 0.03 0.45 0.45 0.45 0.41 0.42
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Evaluation of thermodynamic conditions (P-T)
in formation of Jandag metapelitic schists
(Northeast of Isfahan province)

Sayed Mohsen Tabatabaei manesh * and Morteza Sharifi

Department of Geology, Faculty of Science, University of Isfahan, Isfahan, Iran

Abstract
The metapelites of Jandagh, (based on mineral assemblages) can be divided into four

categories: quartz- muscovite schists, quartz- muscovite- biotite schists, garnet-
muscovite-chlorite schists and garnet- muscovite-staurolite schists. Jandagh's garnet-
muscovite-chlorite schists show the first appearance of garnets. These garnets are
basically formed of 58-76% almandine 1-18% spessartine and 8-20% grossular. The
microprobe analyses along the Grt in Jandagh's metapelitic rocks show that Mg number of
garnets varies and increase from core to rim. This is a feature for prograde metamorphism
of metapelitic rocks. The well-preserved garnet growth zoning is a sign that metapelites
were rapidly cooled and later metamorphic phases had no effect on these. The appearance
of staurolite in garnet- muscovite-chlorite schists signifies the beginning of amphibolite
facies. The absence of zoning in the staurolite contained in these schists suggests the
formation and growth of this mineral in a prograde metamorphism occurred at a widely
spaced isograde. The thermobarometric study shows that Jandagh's metapelites were
formed within a temperature range of 400-670 °C and a pressure range of 2-6.5 kbar.
These results are consistent with the minerals' paragenetic evidence and show effect of
metamorphism on Jandagh's pelitic sediments in the limit of greenschist and amphibolite
facies.

Key words: Jandagh's metapelites, amphibolite, amphibolites-green schist facies
boundary, metamorphic path
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