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Fig.1 Geological map of the Zagros area (modified from reference[38])
(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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(a) Abdah section in the Lurestan region; (b) Pazana section in the Khuzestan region
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Fig.4 Photographs of the Abdah section in the field
(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; (¢) mudstone beds interbedded with sandstones; (f) thick bedded mudstones; (g) bioturbation

structures in the mudstone beds; (h) the unconformable 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; (c) mudstone interbedded with sandstone; (d) small
wavy cross-bedding; (e) mudstone interbedded with evaporates; (f) sheeted sandstone beds; (g) sandstone-mudstone interbedded; (h)

shick mudstone beds
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(a) Reticulofenestra bisecta (18PAO01); (b) Reticulofenestra bisecta(18PA21); (¢) Reticulofenestra bisecta (18PA26); (d) Cyclicargolithus

Sfloridanus (18PA27); (e) Watznaueria barnesiae (18PA15); (f) Coccolithus formosus (18PA27); (g) Micula sp. (18PA25); (h)
Reticulofenestra reticulata (18PA25); (i) Coccolithus pelagicus (18PA24)
Fig. »Calcareous nannofossils of the Mishan Formation
(a) Reticulofenestra bisecta (18PAOY); (b)Retiewlofenestra bisecta (18PA21); (¢) Reticulofenestra bisecta (18PA26); (d) Cyclicargolithus
floridanus (18PA27); (e) Watznaueria barnesiae (18PA15); (f) Coccolithus formosus (18PA27); (g) Micula sp. (18PA25); (h)

Reticulofenestra reticulata (18PA25); (i) Coccolithus pelagicus (18PA24)
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Table 1 Statistical results of sandstones from the Agha Jari Formation

(A= 2 P Qm  Qp Pl Kf  Lch Lc Lp Lm Lv  Acc M Bt
18AD254 45 48 37 23 0 79 1 41 4 12 5 395
18AD255 37 61 15 20 8 54 { 142 6 14 4 362

Abdah
Agha Jari 41 18AD258 48 37 34 37 5 58 4 104 13 14 13 367

T
18AD259 36 10 38 19 1 64 1 88 6 23 24 310
18AD260 27 9 33 37 4 132 1 26 2 24 9 304
18PA26 53 11 44 68 13 116 4 12 9 18 5 353
18PA27 36 10 40 54 9 128 3 18 7 23 4 332
18PA28 40 16 $8 60 4 150 0 5 10 18 23 379
18PA29 24 24 36 28 25 167 3 18 9 13 0 347
18PA3T 40 6 33 22 7 197 0 0 0 22 42 369
1Y3PA34 13 16 10 36 11 187 0 1 0 15 19 308

Pazana Agha Jari 41

18PA35 42 15 26 41 6 120 1 3 4 29 60 347

T
18PA37 31 36 26 47 17 80 1 52 15 20 23 348
18PA39 26 7 21 33 15 172 4 17 0 5 76 376
18PA43 14 10 53 30 15 201 0 0 0 1 39 363
18PA44 16 4 18 14 3 250 0 2 0 11 14 332
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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 Zagrossregion; which caused the transition from the marine to terrestrial environments.
This process provides the chance toyexplore 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 area. [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 metamorphic 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.
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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 Formation 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
biostratigraphic 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 regression of the Neo-Tethys Ocean in the Zagros area 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; sedimefitary ‘environment; regression
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