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Extend Abstract
Introduction

The Dashtak salt dome, located in the High Zagros of southwestern.Iran. Zagros Orogeny composed of
Pan-African metamorphic basement in conjunction with Phanerozoic. sequence [18-19-20] and is
structurally associated with the closure of the Neo-Tethys Ocean and.the Arabia—Eurasia collision [17]. It
is containing of evaporitic units of the Hormuz Series. The Hormuz Series, the main source of most
Zagros salt domes, consists of evaporites and associated sediments deposited under an extensional
tectonic regime along northern Gondwana during the late Precambrian [19-27]. The salt domes also
contain mafic to felsic igneous rocks such as diabase, basalt, and rhyolite, reflecting late Precambrian
magmatism [e.g., 24]. Investigating intraplate alkaline magmatism is particularly significant because such
volcanic activity often occurs independently of plate boundaries and convergent zones, providing
valuable insightstinto the internal dynamics of mantle-and thermo-tectonic processes. This type of
magmatism is commonly associated with the ascent of enriched or metasomatized mantle sources.
Therefore, the geochemical and petrogenetic studies of rocks can enhance our understanding of the
composition, origin, and melting conditions of the mantle in intra-continental regions [1]. The purpose of
this study is to.identify the geochemistry, petrogenesis and tectonic framework of the magmatic rocks

from the Dashtak salt dome based on whole-rock geochemical analysis.
Material and methods

A total-of 20 representative igneous rock samples were collected from the Dashtak salt dome for
petrographic and geochemical investigation. Whole-rock major and trace element concentrations were
determined at Kansaran Binaloud Laboratory (Tehran) using standard analytical techniques, including
XRF and ICP-MS.

Results and Discussion



Two types of magmatic rocks are present in the Dashtak salt dome: intrusive (micro-gabbro) and
extrusive (basalt and andesite). According to the petrographic observations, the Intrusive rocks exhibit
granular and intergranular textures, while the extrusive rocks show porphyritic and glomeroporphyritic
textures. Pseudomorphed olivine, clinopyroxene, and plagioclase are the main minerals in both rock
types. Amphibole and biotite are late-stage magmatic minerals, whereas Chlorite, epidote, titanite
(sphene), and Fe-oxides are secondary minerals. Whole-rock geochemical analyses of Dashtak igneous
rocks reveal SiO, contents between 54.5-56.8 wt.% and total alkalis ranging from 4.05 to.10.15 wt.%,
classifying them as alkaline basalts. Despite moderate to high LOI values (3.4-7.9 wt.%), the relative
immobility of Na, O, K, O, and CaO against Zr suggests. limited alteration for these elements. Spider
diagrams and REE patterns show enrichment in LILEs and. LREEs (e.g., Cen/Nby = 6.4 to 10.7),
consistent with a metasomatized mantle source. High Mg# (45.63-72.45) and relatively low Cr and Ni
contents imply an evolved magma. Trace element ratios (e.g., Nb/Th, Nb/U) and lack of Ti anomalies
argue against significant crustal contamination.-Discrimination diagrams (e.g., Nb/Y vs. Zr/Ti and La/Sm
vs. La) and high ratios such as Nb/Sm and Zr/La point to an asthenospheric mantle source with minor
garnet-bearing influence during partial melting. Dy/Yb and Sm/Yb vs. 'ka/Yb plots further support
melting at the spinel-garnet transition zone (~60-70 km depth). Tectonic discrimination diagrams (e.g.,
Ti vs. Zr and DF1-DF2) consistently place the samples within the intraplate continental rift field.
Additionally, Nb/La > 0.6, Sm/Nd < 0.3, and Ba/La > 10 are consistent with EMORB-OIB-like
magmatism in a continental back-arc setting. These geochemical characteristics, alongside petrographic
evidence, suggest that the Dashtak igneous rocks formed during the Late Neoproterozoic to Early
Cambrian within extensional rift basins along the northern Gondwanan margin, possibly in response to

the rollback of the Proto-Tethyan subducting slab.
Conclusion

The integration of petrographic, geochemical, and tectonic evidence indicates that the Dashtak igneous
rocks originated from an enriched asthenospheric mantle source, modified by limited crustal interaction.
Their emplacement within an extensional tectonic regime, likely a continental back-arc basin associated
with the Proto-Tethyan slab rollback during the Late Neoproterozoic to Early Cambrian, highlights the
dynamic mantle processes active beneath the northern margin of Gondwana. These findings contribute
valuable insights into the nature of intraplate alkaline magmatism and its geodynamic implications in the

evolution of the Zagros hinterland.
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Abstract

The Dashtak salt dome is located in Ardal County, Chaharmahal and Bakhtiari Province, southwestern
Iran. The magmatic rocks associated with this salt dome are genetically linked to the Hormuz Series and
occur as scattered outcrops, comprising both intrusive rocks (microgabbros) and extrusive rocks (basalts
and andesites). Petrographic investigations reveal diverse textural features, including granular,
intergranular, amygdaloidal, porphyritic, and glomeroporphyritic textures. Primary minerals identified in
thin sections consist of clinopyroxene, plagioclase, and olivine pseudomorphed-by chlorite, while biotite
and greenish-blue amphiboles are considered late-stage minerals. Secondary phases include chlorite,
apatite, epidote, and iron—titanium oxides. The studied rocks exhibit SiO, contentsaanging from 54.54 to
56.77 wt. %, MgO ranging from 5.56 to 13.52 wt. %, and total iron (FeO) contents between 7.80 and
13.46 wt.%, collectively classifying them as mafic igneous.rocks. Furthermore, the relatively wide
variation in magnesium number (Mg# = 45.63-72.45) suggests notable magmatic differentiation. The
widespread occurrence of titanium-rich minerals (sphene/titanite), enrichment of large-ion lithophile
elements (LILEs) relative to high field strength elements' (HFSES) in chondrite-normalized multi-element
diagrams, along with geochemical discriminant plots; all support an alkaline affinity for these samples.
Moreover, geochemical diagrams indicate that the rocks.formed in an intraplate continental setting,
derived from an enriched mantle source near the garnet-spinel transition zone with minor crustal
contamination.
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