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- Jurassic volcanic and sedimentary rocks
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Pan-African
basement

- Deformed metagranitoids
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@ Orthogneiss with amphibolite lenses
:\ Amphibolite, gneiss, schist

- Eclogite, paragneiss, schist and marble
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s e Olis Calisee 3 )b 4 | (Recrystallisation Dynamic)
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o) g b (oS wsly Slwlls Gy 5, 5 51 o 53 bl s,

(WAP) (63 Sas 0bssls Slallae bl oS 5855 opl o)ls Ko

S5 D2 U 8 0l 53 5 (S pmiel) s dl o (58 85 L Olejan
(S 50 -F Gl JS8) Wloks

o i g b gen U )5 g5 SanSa (04(X

J)G Ua@.«)&f)ﬁa)x U’i‘ BE ‘;..»\SJ Cy EE t}w BE)
é“)‘}.ﬂ ol aalodanlod (2l
SIS 5,854 5 (Ll -F Jg,;;) (mosaic fragmented porphyroclasts)

le.aw%)ﬁé)x (ol

(shear band type fragmented porphyroclasts) % ,ls g5 o dnlod anlod
(o -f Ji.z)
a5 sSmn «25,€ LIS 1 Sl sdlesl slyls ol

W Sy & 3l plm 55 g s S5 s JSa) (i

PN
PL) jlwdle SIS 5,55 50 55 (Sl e (Sans (Ll -F SCa
0,3l (PS) (55123 sl (5115 55,5 S 403 0 gl 8 &y Coped (o7 40515 487 Il i b SIS 5 485 (0 (XPL)
(XPL) (g 5 Jlssl 35, L (Inter tectonic) oS s b, 5 (0 «XPL) ¢l

)5 .F —8

s oalien B O gl 8 Calides (s s 53 )8 GaidIS s 1855
S8 Oy gty 350kl e il p3 Oy 53 G I (glazs 3 Sl iy,
055 ol 53 wtul iy o 3 sk i wlis & 63y (Snow ball) 5,
Ctys SIS 5y 0303 53 JbEsl s i) IS5 b
Ayls ) ga Sl dd
I T 6 b 534S Sl ST 0 gl 6 oinsOlis 25,8 55 ladlssl iy
S o bty 58 S5 Oljen IS S5 56 cpl i LlodeT 3455 4 DI
Oloardls &G 2S5 L Dlejor w5 b5 Lo s 558 (slay ko
om0l Slwdls S5 850 3 0525551 (slakis, Lilods 4B 5 s
o) el ot S5 D2 s S S disle b 45 45 035 S2 O sl b
Oseld ol g T o)l gm 55 55 95 o jo b Dlojen 3l
Obasls) ol o JSa5 D3 JSa s b 53 (S3) 5 6K ain) (i shee
(5 -0 b S OAFAS ¢ (65 Sas
Gl Glamt 58 55 b iy sla,h KoK tacd b 39 RS —
o ‘5Lam4& Los 900 ‘_gLar.M.:JL{a Cle 4 bl cpl il Jgldze
J._g.i.: Ceol oS wmea Jbsl Hals e 4 Joys Lgl.a‘..“:i\g» a3 )
G Jlst Sgline blud) Loyl 2 558 o0 Jlmsl Gl bl js  sled lacS 5

1$4

o> S 53 35T 5ok 5 2S5 85 o Wbl Oy 5 25,68
T K VR NG SN P DR PO FEP P O - A PN RPN N
s C1S 5 Ca s sSee Jay IS Olsls sladlssl slls
Seb e os o 05 s sl O pon Jgjjafc.ﬂwljfie‘rj\l
Olowdls (SIS s 5,5 5 05,5 53 I3l S gwots 35 ami, 0T 55 o
0353 53 Jbbsl Sypoy (58 CussSen 5 JSsy syl Ll S 1S
(2355 ol ) CaVU Hles 558 s siasilis <5y (sla b

wlo 5 Llos ST ES 5 (hb gy s s Hlle LS 55 55 b6 1 S,
wu“;‘u“u);.@t(_m—aJ@)o)wug,a)u@@;,-ts,u,\;ww
Glasls 5o s, Wles ST as, Cu S WS 5 5ol s S ke,
sy G853 5 AU AT ST 5y S by b SaSs el
Llods o Kol

Q)bw.:ﬁsa odalin b (glal> g Ui, C,lefj\g.é;qjs

oIS 4 55 B, Sl am sl ot S ey dl e 5 bl g Al e
(ol o G o sy 0 odig o 555 S5 oiasilits &) Wlodd L5
(o s call-0 sl JS2)



358 g Jlouds Sl gugliS1HL 53 olS J3715L g b jlidlu jo g 6 6295 b IS5 2130 9 (210> Ol i a2

Jooa 15 VL Sl s 588 o8 S s (SaLT 5 NS S
Sl 4 1, 0T Cle s (Wendt et al,, 1993) Wlos 3,18 55 Sledis
(Whitney, 1996) Llosls Cuud Jbo 551 HLid
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i Vo (ot 5L s 057 3557 2 JL ST YF 4o same (ol JSC5 (6
V5 it G5 51 e Sl 3 e S 5 il 1) 58
Lol Jzisu (ultrahigh- pressure metamorphism)

G (6o i 3 5 WlouiST], Kt iy 53 &8 b, 51 6 Ks 05 S 5s
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Mineral Grt-1 Grt-2 Grt-3 Grt-4 Plag-1 Plag-2 Wm-1 Wm-2 Kf-1 Kf-2
Sio, 38.45 38.41 38.42 38.72 68.55 68.52 50.11 48.20 65.60 65.10
TiO, 0.06 0.06 0.05 0.13 0.00 0.00 0.59 0.71 0.00 0.01
ALO, 21.50 21.60 21.69 21.58 19.49 19.44 27.90 29.94 18.20 18.45
Cr,0, 0.00 0.01 0.00 0.01 0.00 0.02 0.03 0.05 0.00 0.00
Fe,O, 0.00 0.00 0.00 0.00 0.11 0.19 0.00 0.00 0.03 0.06
FeO 32.70 32.38 31.79 28.14 0.00 0.00 1.92 1.87 0.00 0.00
MnO 0.61 0.57 0.64 0.99 0.00 0.01 0.00 0.02 0.00 0.01
MgO 5.28 5.50 5.17 3.54 0.00 0.00 3.25 2.63 0.00 0.01
CaO 2.94 2.94 3.30 8.59 0.20 0.15 0.05 0.03 0.00 0.00
Na,O 0.04 0.03 0.04 0.02 11.73 11.58 0.65 1.00 0.54 0.54
K,0 0.01 0.01 0.01 0.00 0.07 0.09 9.14 9.14 15.35 15.55
Total 101.59 101.51 101.11 101.72 100.15 100.00 93.64 93.59 99.72 99.73

Si 2.992 2.986 2.999 3.003 2.992 2.994 3.373 3.257 3.021 3.004
Ti 0.004 0.004 0.003 0.008 0.000 0.000 0.030 0.036 0.000 0.000
Al 1.972 1.979 1.996 1.973 1.002 1.001 2213 2.384 0.988 1.003
Cr 0.000 0.001 0.000 0.001 0.000 0.001 0.002 0.003 0.000 0.000
Fe* 0.044 0.047 0.007 0.009 0.004 0.006 0.000 0.000 0.001 0.002
Fe** 2.084 2.059 2.068 1.816 0.000 0.000 0.108 0.106 0.000 0.000
Mn 0.040 0.038 0.042 0.065 0.000 0.000 0.000 0.001 0.000 0.000
Mg 0.613 0.637 0.602 0.409 0.000 0.000 0.326 0.265 0.000 0.001
Ca 0.245 0.245 0.276 0.714 0.009 0.007 0.004 0/002 0.000 0.000
Na 0.006 0.005 0.006 0.003 0.993 0.981 0.085 0.131 0.048 0.048
K 0.001 0.001 0.001 0.000 0.004 0.005 0.785 0.788 0.902 0.915
Sum 8.00 8.00 8.00 8.00 5.00 5.00 6.93 6.97 4.96 4.97
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Abstract

Estimation of temperature- pressure deformation path for metamorphic rocks experiencing a complex deformation history commonly rely
on the relationship between successive metamorphic assemblages and different microstructures that remain. However, by changing the
temperature-pressure conditions, metamorphic minerals with a microstructure, which are specific to those conditions, can be chemically re-
equilibrate. Mylonitic paragneisses around the lake of Zayandehrood Dam, have range low-grade to medium-grade mylonites. According to
petrographic and microstructural studies, we define at least three stages of metamorphism and deformation. The first stage metamorphism (the
earliest recognizable metamorphic stage) took place during eclogite facies conditions. At this stage, high pressure minerals such as rutile and
graphite formed that enclosed in garnet or feldspar. These hosted garnets and feldspars based on the evidence of petrography formed at the
amphibolite facies condition. Eventually a retrograde metamorphism took place in the lower greenschist facies condition, That’s evidence
includes the sericitization of some feldspars, the choloritization of some biotite, and the formation of chlorite and quartz in and around some
garnets. Contemporaneous whit these retrograde processes, there is evidence of relatively high-temperature to low-temperature deformation
microstructure. The combination of evidence of metamorphism and deformation results is that these rocks have risen from relatively high
depths, which during the rising stages undergone the various metamorphism condition, and many deformations have aftected on this collection.
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