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Fig.1  Geological map of the Zagros region (modified from reference [25])
(a) location of the Zagros orogenic belt; (b) simplified geological map of the study area; MZT. Main Zagros Thrust; HZT. High Zagros Thrust; MFF. Mountain Front Fault
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Fig.2  Geological map of the study areas (based on National Iranian Oil Company 1:250 000 geological maps 20504 and 20841W)

(a) Abdah section in the Lurestan region; (b) Pazana section in the Khuzestan region
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(a) panoramic photograph of the Abdah section; (b) sandstone-mudstone interbedded in the lower section; (c) erosional base under the sandstone bed; (d) trough

cross bedding; (e) mudstone beds interbedded with sandstones; (f) thick bedded mudstones; (g) bioturbation structures in the mudstone beds; (h) the unconform-

able contact between the Agha Jari and Bakhtiyari Formations
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Fig.5 Photographs of the Pazana section in the field

(a) boundary between the Gachsaran and Mishan Formations; (b) bioturbation relics; (¢) mudstone interbedded with sandstone; (d) small wavy cross-bedding; (e) mud-

stone interbedded with evaporates; (f) sheeted sandstone beds; (g) sandstone-mudstone interbedded; (h) shick mudstone beds
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Fig.6  Calcareous nannofossils of the Mishan Formation
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Fig.7 Ternary diagrams for sandstones from the Agha Jari Formation

(a) Q-F-L ternary diagram; (b) Lm-Lv-Ls ternary diagram; Q.quartz; F. feldspar; L. lithic grains; Lm. metamorphic grains; Lv. magmatic grains; Ls. sedimentary grains

&1 Agha Jari BRVERBE ST
Table 1 Statistical results of sandstones from the Agha Jari Formation
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Fig.8  Microphotos of sandstones from the Agha Jari Formation
(a)18AD254; (h)18AD258; (c)18PA27; (d)18PA34; (e)18PA37; (f)18PA45; Qm. monocrystalline quartz; Qp. polycrystalline quartz; Pl. plagioclase feldspar; Kf. potassium

feldspar; Leh. chert grain; Le. carbonate grain; Lm. metamorphic grain
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Fig.10  The post-miocene sedimentary evolution of the Zagros region

(a) deposition of the Miocene Agha Jari Formation; (b) deposition of the post-Miocene Bakhtiyari Formation
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Abstract: [Objective] The collision of the Arabian-Eurasian Plates led to the formation of the Zagros orogenic belt
and related foreland basin. The gradual filling of the Zagros foreland basin resulted in the retreat of the Neo-Tethys
Ocean in the Zagros region, which caused the transition from the marine to terrestrial environments. This process pro-
vides the chance to explore the demise of the Neo-Tethyan Ocean in the Middle East.[Methods] In this study, we
conducted detailed stratigraphy, sedimentology, sandstone petrography, and detrital zircon U-Pb age determination
on the Miocene sedimentary strata in the Lurestan and Khuzestan regions of the Zagros Mountains in southern Iran,
which provide new constraints on the filling of the Zagros foreland basin and the regression process of the Neo-Tethys
Ocean in the Zagros region. [ Results] The Agha Jari Formation in the Lurestan region is characterized by large-
scale, medium-to-thick layered sandstones interbedded with mudstones. Sedimentary environment analysis suggests
that it has been formed in a fluvial environment. The sandstone petrography shows a significant number of metamor-
phic clasts. Combined with the detrital zircon U-Pb age peak of Jurassic ~170 Ma, the Agha Jari Formation in the
Lurestan region is found to be derived from the Sanandaj-Sirjan zone to the north. The Agha Jari Formation in the
Khuzestan area is a large set of thick mudstone beds, thick mudstone interbedded with sandstone, thick sheeted
sandstone interbedded with mudstone, and sand-mudstone interbeds. The sedimentary environment analysis shows
that it has been formed in a transitional deltaic environment. The sandstone modal composition indicates that the
clasts of the sedimentary rocks occurred. The detrital zircon ages show Mesozoic ages, comparable with the Zagros
Fold-and-Thrust Belt. Thus, they have been mainly recycled from the sedimentary strata in Zagros Fold-and-Thrust
Belt. Based on the underlying Gachsaran-Mishan Formations, which are composed of shallow marine limestone and
evaporite, the Agha Jari Formation represents the regional youngest marine sedimentation, recording the transition
from the marine to the terrestrial environments. The calcareous nannofossil analysis from the underlying Mishan For-
mation yield the youngest age of the Early Miocene. Considering the other biostratigraphic studies, the age of the
Agha Jari Formation is constrained to be no earlier than the Miocene. Therefore, based on the sedimentary and bio-
stratigraphic studies on the Agha Jari Formation in the Khuzestan region, the demise of the Neo-Tethyan Ocean in the
Zagros region has been constrained by no earlier than the Miocene, with a trend from the northwest to the southeast.
[ Conclusions ] Combined with regional paleogeography and provenance analyses on the Miocene strata in the Zagros
orogenic belt, the gradual uplift of the Zagros orogenic belt occurred after the Arabia-Eurasia collision. The uplifted
Zagros orogenic belt has been eroded to provide the clastic materials for the Zagros foreland basin. As a result, the re-
gression of the Neo-Tethys Ocean in the Zagros region is controlled by the continual filling in the foreland basin. This
paleogeography of northwest-southeast regression of the Neo-Tethyan Ocean existed no later than the Early Miocene.

Key words: Neo-Tethyan Ocean; Zagros; Agha Jari Formation; sedimentary environment; regression



