Two contrasting modes of continental break-up
associated with the formation of the Paleo- and
Neo-Tethys in Iran: Implications for petrological
and geodynamic evolution at a regional scale

E. Saccani
Dipartimento di Fisica e Scienze della Terra, Universita di Ferrara, Italy

M. Marroni, L. Pandolfi

Dipartimento di Scienze della Terra, Universita di Pisa, Italy

K. Allahyari
Faculty of Earth Science, Shahid Beheshti University, Tehran, Iran

Z. Azimzadeh
Faculty Department of Geology, Faculty of Natural Science, Tabriz University, Tabriz, Iran



Accretionary =
@ complex | (¥
MAKRAN |
¥ A\ Sspra A’:L—“"‘ = 's <

ufGoogle

‘ Nt wnmmmawmm' ©man
' © 2018 G
|

e delle immagink: 10 Apr 2013 131510; 3 370 15 NERES 3.5 un alevabbiim = Alt 32 I«Lm

—I-— Paleotethys Suture —A— Neotethys Suture —A Active Trench



E‘%«.
:>\‘"‘:

“ i
@ : %South 4,,/;?/7 = 3)
= % o”Faull system ’/ N
< ~Heris - - : / " Kandrod -
Q O 38°15'N
4 r/ . 0 S5km
- l - I

\/ T45°35'E V45°40'E V45045 E V45°50' E Tri ;
‘ & riassic
- : § ; Anamaq 3
, ) e Permian
[P< -
g ahbub abady ¥ Camb.-Ordov.
Precambrian

Jurassic |

‘Shemshak

1 N (S G T [ B G DS P G0N [ [ 0 [FSIN BN MM A [ B O |

Elika

| R T GE S SO AT G R T S 5 O Y S D T MRS O B
T i —

Dorud & Ruteh

,i] Misho granite
- alkalic-granite & syenite

\\\ sheeted diabase dykes

Pre-Permian

Cambrian-Ordovician
sedimentary rocks (Soltanieh,
Barut, Zagun-Lalun, Mila units)

I:] Precambrian basement

L. Cretaceous volcanic rocks
|:] E. Cretaceous sedimentary rocks _— fault

=

Jurassic sedimentary rocks
(Shemshak unit)

Triassic limestones
(Elika unit)

Permian sedimentary rocks

l:! (Dorud & Ruteh units)
:] contact metamorphic rocks

|: Quaternary sedimentary rocks

Pliocene volcanic rocks & domes

[:] Miocene sedimentary rocks

L. Cretaceous sedimentary
& volcanic rocks



pillow lava
radiolarite

metagabbro
& metadyke

massive lava [

-

- Tamark Pillow Unit
GH: Gashor Pillow Unit

[: Pliocene-Quaternary
sedimentary rocks
{:] Miocene sedimentary rocks

Eocene magmatic rocks & flysch

Triassic-Cretaceous
Arabian margin domain

Radiolarite
[—__] Limestone

Ophiolitic rocks
Oceanic ophiolites

[III] Pillow basalts

Continental Margin ophiolites

5// Metagabbro
- Metaperidotite

Supra-subduction zone ophiolites

- Mantle peridotite

Mesozoic
Sanandaj-Sirjan domain

l—_—' Metamorphic &
sedimentary units



Geology of Iran and surrounding areas




Aim of this Talk

The Kermanshah ophiolites are assumed to represent the
conjugate margin/oceanic sector of the Oman ophiolites and
record all the magmatic & mantle rocks associated with the life
of the ocean, from continental rift to oceanic consumption and
continental collision.

The aim of this talk is to constraining the petrogenetic
processes behind the onset of sea-floor spreading in the peri-
Arabian/North Gondwana sector of the Neo-Tethys.
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Field evidence

Ophiolites are
represented by isolated
blocks "emerging” from
the Quaternary
sedimentary cover
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Field evidence: pillow basalts

Pillow basalts are
affected by ocean-floor
metamorphism
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Spinel in metalherzolites
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Rock/N-MORB
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Chemistry of

Metagabbro Unit

Rock / N-NORB
1000 g
O
10 g """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""
1 7 /o
E metagabbro
0.1 | | | | | | | | | | | |
RbBaTh U Ta K NbLaCe Sr P NdHf ZrSm Ti Tb Y Yb
Rock / Chondrite
1000 g
b ] T metadyke T
[ low Sm/Yb ~ high Sm/Yb
= /
10 3 B e —— “I
i metagabbro
— — N-MORB
1 | | | | | | 1 | | | | | | |

La Ce Pr Nd PmSm Eu Gd Th Dy Ho Er Tm Yb Lu

Volcanic Units

Rock / N-NORB
1000 g
100 bt e e e ey e et
F Gashor pillow basalts
10 T e S e
1 ._ -
e~ OB Tamark pillow basalts
0.1 | | | | | | | | | | | | | | | | | | |
RbBaTh U Ta K NbLaCe Sr P NdHf ZrSmTi Tb Y Yb
Rock / Chondrite
1000 3

100 £

10

Gashor pillow basalts

Tamark pillow basalts

- = OIB

| 1 1 | 1 | | | 1 1 | | | 1 |

La Ce Pr Nd PmSm Eu Gd Th Dy Ho Er Tm Yb Lu

N-MORB, OIB, Chondrite compositions from Sun & McDonough (1989)
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143Nd/144Nd
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N-MORB, E-MORB, OIB compositions from Sun & McDonough (1989)
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REE models: Volcanic rocks
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%ms Tectono-magmatic significance

ROCK-TYPE Suggested implications
METALHERZOLITES Exumed sub-continental mantle

METAGABBRO & METADYKES | Magmatism at the continent-ocean transition
zone

VOLCANIC UNITS Plume-type and plume-influenced magmatism
at the continent-ocean transition zone
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