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Metamorphic evolutions of high-pressure low-temperature
units from ophiolitic mélange of North Soghan
(NE Hajiabad, Hormozgan)
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Abstract

The Seghin metamorphic complex of ophiolitic mélange from the north Soghan,
composed of metamorphic suites varying in protolith and metamorphic grade. The rock
units of this complex have been metamorphosed under PT conditions of pumpellyite-
actinolite, greenschist- Ep amphibolite and blueschist facies enclosed by a serpentinitic
mélange. The pumpellyite- actinolite and greenschist- Ep amphibolite facies rocks display
overprinted metamorphic evidences of blueschist facies as glaucophane overgrowth
around actinolite and magnesiohornblende crystals. The average temperature and pressure
calculated by thermocalc software and petrogenetic grids is 6- 7, 290- 350 and 11 Kb, 350
°C for pumpellyite- actinolite schist and blueschist samples, respectively. The relations of
minerals transformation, thermobarometry calculations and the lawsonite preservation are
in accordance with counter- clockwise metamorphic path. Generally, the metamorphic
blocks of serpentinitic mélange with counter- clockwise PT path like Seghin complex are
characteristics of long- lived subduction systems. During the onset of subduction event
and attaining to blueschis facies, metamorphic path of down- going slab has passed
through greenschist- Ep amphibolite facies. Then, the prograde metamorphic path
extending across Pmp- Act subfacies owing to decreasing of geothermal gradient during
maturity of subduction setting. Consequently, hairpin- like PT path is governed that is
characteristic of Franciscan- type accretionary prisms.
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Mineral Type Amp

Sample No. Sgh16 Sgh7 Sgh17 Sgh4 Sgh25 Sgh11

Analysis No. 2# 3# 20# 13# 26# 12# 10# o# i 7#

core rim

SiO; 55.57 56.44 50.8 51.78 54.65 49.78 54.75 54.46 53 52.99

TiO, 0.11 0.07 0.04 0.04 0.04 0.14 0 0.04 0.06 0.07

Al,Os 6.72 8.89 3.56 4.66 0.99 6.92 8.62 7.69 4.58 4.04

FeQ! 14.38 13.47 10.38 10.51 9.26 11.87 16.94 16.51 19.27 23.82

MnO 0.08 0.04 0.53 0.47 0.99 0.21 0.32 0.45 0.83 0.45

MgO 11.73 11.65 17.46 16.6 18.94 14.85 9.59 10.59 10.58 6.28

CaO 1.18 0.25 12.72 11.56 14.83 11.49 0.88 1.33 4.13 2.65

Na,O 6.97 6.73 1.27 1.64 0.4 21 6.66 6.15 4.72 5.31

KO 0 0 0.31 0.31 0.01 0.19 0 0.01 0.1 0.07

Total 97.13 97.54 97.09 97.57 98.97 97.64 97.24 97.22 97.27 95.66

e} 23 23 23 23 23 23 23 23 23 23

Si 7.82 7.79 7.35 741 7.71 7.79 7.74 1.7 7.34 7.97

Ti 0 0 0 0 0 0.01 0 0 0.01 0

AlY 0.17 0.21 0.6 0.59 0.16 0.09 0.28 0.29 0.3 0.02

AM 0.94 1.23 0 0.19 0 0 1.14 0.98 0.47 0.69

Fe* 0.6 0.68 0.2 0.2 0 0.14 0.65 0.77 0.74 0.57

Fe?* 1.15 0.87 1.05 1.05 1.53 1.29 129 1.18 159 242

Mn 0.01 0 0.06 0.06 0.02 0.03 0.05 0.05 0.1 0.06

Mg 2.46 24 3.77 3.54 3.98 3.19 2.02 2.32 2.29 14

Ca 0.18 0.04 1.97 177 2.28 1.77 0.11 0.2 0.64 0.42

Na 1.9 1.8 0.35 0.45 0.1 0.59 1.8 1.7 1.33 1.55

K 0 0 0.06 0.05 0 0.03 0 0 0.02 0.01

Sum 15.25 15.04 15.44 15.34 15.23 15.44 15.13 15.11 15.02 15.15

Mg# 68 73 78 77 76 81 61 66 59 36

BCa/®(Ca+Na) 0.09 0.02 1.01 0.9 0.99 0.97 0.06 0.11 0.36 0.23
dalol =Y Jgo

Mineral Type Spn Px Pmp Lws

Sample No. Sgh16 Sgh7 Sghl7 Sgh4 Sgh4 Sgh16

Analysis No. 4 16# #4 29%# 28# 11# 104 8# 6#

core rim

SiO, 29.01 53.35 52.91 37.53 37.42 37.88 37.97 39.78 ARV

TiO, 39.25 0 0.08 0.01 0.04 0.05 0.04 0 0.11

Al,O4 0.96 1.75 5.63 Y¥/A) 25.09 23.78 31.62 31.66 31.64

FeO! 0.47 6.52 13.98 4.53 4.82 3.77 0.59 1.52 0.77

MnO 0.06 0.52 2 0.31 0.26 0.35 0 0.03 0

MgO 0.03 14.58 11.57 3.66 3.66 4.64 0.01 0.42 0.04

CaO 28.48 20.22 4.64 23.71 2291 22.77 18.16 17.8 17.33

Na,O 0.07 191 7.38 0.12 0.1 0.25 0 0.21 0.01

K,0 0 0.03 0.07 0 0.01 0 0 0 0.09

Total 98.29 98.9 98.1 94.78 94.31 93.49 88.39 91.42 89.47

o 4 6 6 16 16 16 8 8 8

Si 0.77 1.97 1.93 3.89 3.89 3.96 1.99 2.02 2.04

Ti 0.78 0 0 0 0 0 0 0 0

AlY 0.03 0.02 0.06 34 3.08 2.92 1.96 1.89 1.92

Al 0.04 0.18

Fe® 0.01 0.12 0.41 0 0 0.23 0.05 0.03

Fe?* - 0.07 0.02 0.39 0.42 0.33 0 0 0

Mn - 0.01 0.06 0.02 0.02 0.03 0 0 0

Mg - 0.8 0.63 0.56 0.56 0.72 0 0.03 0

Ca 0.81 0.8 0.17 2.63 2.55 2.55 1.02 0.97 0.96

Na - 0.14 0.53 0.02 0.02 0.05 0 0.02 0

K - 0 0 0 0 0 0 0 0

Sum 2.42 4 4 10.59 10.57 10.59 5 5 4.97

Mgt# - 91 86 58 56 68 - - -

Di - - 25.04 - - - - - -

Aeg - - 58.8 - - - - - -

Jd - - 16.08 - - - - - -

Wo - 47.69 - - - - - - -

En - 47.85 - - - - - - -

Fs - 4.46 - - - -
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Mineral Type Grt Ph Ep
Sample No. Sgh11 Sgh25 Sgh4  Sgh25 Sghll Sgh7 Sgh7 Sghll  Sgh4
Analysis No. 1_1# % 1_2# H 8 T# 23# 6# 5# 2# 11# 16# T#

rim core rim core
SiO, 3537 3545 3781 3763 4982 5373 5037 5091 49.72 37.78 3882 373 37.93
TiO, 0.07 0.13 0.12 0.15 0.33 0 0.29 0.22 0.21 0.02 0.06 0.07 0.16
Al,O3 19.5 19.02 245 2048 29.29 2408 2318 2578 2578 2443 2473 2337 2794
FeQ! 10.16 5.08 2646  23.59 2.77 194 8.46 4.96 3.19 10.3 1116 13.22 6.82
MnO 2585 31.92 4.49 7.27 0.02 0.15 3.12 0.11 0.12 0.62 0.35 0.8 0.06
MgO 1.14 212 161 0.84 2.57 4.89 3.12 4.05 4.98 0.01 0.07 0.05 0
CaO 7.34 5.3 8.23 9.11 0 0.02 0 0 0 23.06 227 229 24.96
Na,O 0 0 0 0 0.52 0.01 0.08 0.25 0.32 0 0 0 0.03
KO 0 0 0.01 0 1155 107 10.37 11.05 11.67 0 0 0 0.02
Total 9943 99.02 99.36 99.3 96.99 9553 9626 9745 96.04 9728 97.89 9813  98.27
(0] 12 12 12 12 11 11 11 11 11 125 125 125 125
Si 2.87 2.89 3.04 3.04 33 3.56 3.44 3.38 3.35 3.05 3.01 2.93 2.95
Ti 0 0.01 0.01 0.01 0.16 0 0.01 0.01 0.01 0 0.03 0 0.01
AlY 0.7 0.86 0.55 14 1.39
AV 1.86 1.82 194 1.95 159 144 131 0.61 0.65 2.26 2.26 211 2.56
Fe* 0.37 0.38 0 0 0 0 0 0 0 0.67 0.72 0.98 0.44
Fe?* 0.31 0.3 1.79 1.59 0.15 0.43 0.48 0.27 0.18 0 0 0 0
Mn 1.78 22 0.3 05 0 0.08 0.24 0 0.07 0.04 0.02 0.07 0
Mg 0.14 0.26 0.19 0.1 0.5 0.48 0.32 04 0.5 0 0 0 0
Ca 0.65 0.46 0.71 0.79 0 0 0 0 0 1.94 1.89 1.92 2.08
Na 0 0 0 0 0.07 0 0.01 0.03 0.04 0 0 0 0
K 0 0 0 0 0.97 0.9 0.9 0.94 1 0 0 0 0
Sum 8 8 8 8 9.06 8.95 9.06 9.07 9.14 8.99 8.98 9.02 9.05
Mg# 31 46 9 6 76 52 40 59 73 - - - -
Alm 21.27 1059 59.73 5347 - - - - - - - - -
Grs 19.68 1415 23.64 26.45 - - - - - - - - -
Pyp 4.25 7.88 6.43 3.39 - - - - - - - - -
Sps 54.8 67.38 10.2 16.69 - - - - - - - - -
XPs - - - - - - - - - 22 24 25 14
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A) Calcium Amphibole:BCa/®Ca+Na)20.75

Jo—ial 09, 5 & (sa 05, sl soloi—in
Ky Lo Jg—niol (Hawthorne et al., 2012)
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B) Sodium-Calcium Amphibole:0.75 >BCalB(Ca+Na)>O.25

1.0 - 1.0
3 ¢ @ scH17 % 2 W SGH11
& ¢ SGH4 2 «
© ) 3 .
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% | . Edenite Pargasite 2 | x AR
5 i 5 | 5
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s “ 0.5
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hornblende > 1 .-
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Tremolite & g ! Barroisite|
4 = ! ]
® ; o
0.0 ) 3+ A - 3 2Ti 2.0
f 1.0 (Al+Fe +2Ti)apfu 2.0 0.0 -0 (Al+Fe +2Ti)apfu 2.
C) Sodium Amphibole:0.2525Ca/®(Ca+Na) D)
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S 3, W SGH7
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I v
—————— -—— 1 f x 1 1 1 1

1 3
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10 12 14

4 6 8
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B)

B35 5l enaliessa sloosls 4y a2 55 b rppmS gy

Aged S gym 35 0 S 5 Y Jsoz) (olonds
§ S 30 £ 5l g 0,0 gl S 05,5 50 Sgh7
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Jd 50
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1) 8Tr + 6Czo + 5Ms + 7GIn = 14Prg + 5Cel +
49Qz + 4H,0

2) 20Tr + 22Czo + 11Ms + 17GIn = 34Prg +
11Cel + 123Qz + 4Pmp

3) 7Tr + 6Czo + 5Ms + 6GIn= 12Prg + 5Cel +
41Qz + 2L ws

4) 31Ms + 52Pmp + 37GIn = 33Prg + 28Czo +
31Cel + 41ADb + 86Lws

5) 7Tr + Fact + 6Czo + 5Ms + 7GIn = 14Prg +
5Fcel + 49Qz + 4H,0

«Sgdl ()L8556l5 1551, Lo «(Sgh25 d_sel)

" & £ .}QJ )Q :@T . - -

a8 s Las el g J oSy, wo b o )8
25 slagasSly ablis Joe ol aS (595,50
odo] Cwody SIS g0 5 5810 5 0 (B -V &)
5ol Senl L TEARYY L |

IR ARV F2V0

1) Cel + 24Cz0 = 5Pyp + 16Grs + 15Ms + 24Qz
+12H,0

2) Pyp + 3Fcel = Alm + 3Cel
3) Pyp + Fgin = Alm + GIn

4) 15Fcel + 24Czo + 241lm = 8Grs + 13AIm +
15Ms + 12H,0 + 24spn

5) 5GIn + 9Qz + 6Czo + 15llm = 5Pyp + 4Grs +
5Fgln + 3H,0 + 15Rt

6) Pyp + Rbk + 2Czo = Alm + GIn + 2Ep
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