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Hormuz salt diapir and extrusion

Observations

Salt occurences

The distribution of the Infracambrian salt and
evaporite (Fig 12-13) occurred in several
subsiding rift basins in the Gulf region, and
also in Oman (Fig 18), Central Iran, Pakistan
and northwest India. This salt is believed to be
absent along north-south-tending Arabian
arches, inherited from Panafrican structures.
The extent of the salt in the Zagros and Persian
gulf, is deduce from emergent diapirs, but is not
fully mapped. It is not clear how far it extends
into the central Zagros Dezful region were the
lower decollement could occurred within the
lower Paleozoic shales or evaporites. Figure 12
shows that most of Hormuz salt extrusions
occurred in the Zagros folded zone. The
mechanisms of diapirism in the Hormuz series
have been a subject of interest for many years
in the Iranian Zagros (Harrison, 1930; Eliassi et
al., 1977; Kent, 1979; Ala, 1974; Gansser, 1992;
Talbot
& Alavi,
1996;
Edgell,
1996).
Discontinuous growth of domes prior the
Zagros folding was described by Edgell (1996)
and Letouzey &Sherkati 2004. Harrison (1930)
and Kent (1979) showed that for most of the
emergent diapirs in the Zagros region, salt
reaches the surface during the Neogene-age
Zagros folding (Sherkati & Letouzey, 2004). In
the Zagros folded zone, some of the diapirs are
still actives, and forms large domes up to
1000m high (Fig 14). Salt glaciers flowing on the
flank of mountain could reach up to 8 km long
(Fig 15). Others diapirs are inactive, salt was
dissolved, and only allochtonous blocs are
exposed.

In the High Zagros emergence of Hormuz evaporite plugs is closely associated with major thrusts parallel to the fold trend, such as the Dinar thrust (Fig 12-16). Between the Fars and the central
Zagros, the Kazerun and Mangarak fault zones consist of en-echelon segments of steep, right-lateral, strike-slip faults (Fig 12 left). Anticlines are bent, and die out, or are offset by fault segments.
These en-echelon faults are clearly contemporaneous with folding. Due to the Hormuz salt distribution they act as oblique, right-lateral ramps, transferring the local Northwest-Southeast shortening
across the Zagros fold belt. The salt plugs are located as discontinuous masses along thrusts and these North-South trending tear fault systems.
Contrary to the Northern Fars and central Zagros were most of the salt emergence are clearly associated to thrusts and faults, in the southern Fars (Fig 12 right), most of the diapirs occurred at the
plunging axes of the anticlines. Few of them occurred along thrust faults, and some occurred on the crest of the anticlines.
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The total thickness of the sedimentary column
deposited above the Hormuz salt before the
Neogene Zagros folding can reach over 8 to 10
km (Sherkati & Letouzey, 2004). A Late
Proterozoic to Early Cambrian age was
attributed to the Hormuz formation. The Hormuz
series generally consists of salt, anhydrite, with
some allochtonous blocs of dark dolomite,
sandstone, siltstone, marls and volcanics. After
the deposition of the Hormuz series, the
Paleozoic sequences covered the whole
Arabian platform. From seismic data in Oman
and Persian Gulf. Halokinesis was very active
during this period (Fig 18). The Permian-Lower
Triassic-rifting event initiated the opening of the
Neo-Tethys. A strong, local unconformity was
observed close to salt plugs at the base of the
Mesozoic sequence in High Zagros (Fig 16).
This local unconformity could be related to
growth on salt domes related to the rifting
event. The onset of drifting probably occurred
in Early or Middle Triassic time. The Mesozoic is
predominantly
carbonated.
Seismic
interpretation show that Hormuz salt diapirism
was still active at that time, at last in the
southern Persian gulf and in some parts of the
Fars domain (Fig 17).
Late Cretaceous Ophiolite obduction over the
Arabian platform was followed by a period of
flexural subsidence and tectonic instability
lasting until Early Neogene time. Uplift
compression and erosion affected the Oman
mountains. Deep-seated block movements and
transcurrent faults occurred along former
Panafrican basement heterogeneity. Diapir
growth was still active at that time, at last in the
southern Persian gulf domain. The Zagros
folding started during Late Early to Middle
Miocene time, with thin-skinned decollement
and southwesterly propagation of the foreland
depocentre. During late Miocene and Pliocene
times, regression of the sea and the creation of
mountainous relief by folding and thrusting
resulted in a continental environment. Great
quantities of clastic material and red beds were
developed in adjacent synclines. Finally,
Pliocene-Pleistocene
conglomerates
unconformably overlie older formations. The
basement is involved in the deformation, as
proved by present-day seismicity. Harrison
(1930) and Kent (1979) showed that for most of
the emergent diapirs in the Fars region, salt
reaches the surface during the Neogene-age
Zagros folding. This is confirmed by our own
observations in the Northern Fars and High
Zagros (Letouzey & Sherkati, 2004)
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(A) The Dina thrust is a major NW-SE trending thrust zone, which borders
the south of the High Zagros zone. The hanging wall shows a well-exposed
stratigraphic sequence from Cambrian to Cretaceous in age. A series of
Hormuz plugs are located along the footwall of this thrust. This region, close
to the Neo-Tethysian suture zone, was probably affected by the
Permo-Triassic rifting event.
(B) Several of the Hormuz diapirs are still active as shown by their
topography and the craters of salt dissolution.
(C) A strong local unconformity was observed close to salt plugs at the base
of the Mesozoic sequence. This local unconformity could be related to
growth on salt domes in relation with the rifting event.
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Partial Landsat images and photograph of a salt plug in central Zagros. Note that the salt
plugs are located as discontinuous masses along faults and thrusts. Both the Kazerun (A) and
Mengharak (B) fault zones consist of en-echelon segments of steep right-lateral transfer
faults. These faults are clearly contemporaneous with the Neogene folding. Some salt plugs
are located on pull-apart zones at releasing right lateral en echelon offsets (Talbot and Alavi,
1996). Others are located along thrusts or transpressional segments.
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Surface - piercing salt domes, Oman
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