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Summary: 
The lower Permian Dandot Formation (Salt range, north-west Pakistan) is studied through 

integrated sedimentologic and ichnologic analysis. The integrated facies analysis allows 

recognizing a tide-influenced deltaic succession with prodelta, delta front (tide, and river-

dominated), distributary mouth, tidal bars, interdistributary-bay deposits, and channels, forming 

coarsening-upward succession, up to 35m thick. Sedimentological characteristics (spring- neap 

cycle, single and double mud and mica drapes, soft-sediment deformation structures, syneresis 

cracks, rare wave ripples, bidirectional paleocurrent, coal seams, and fragments) and 

ichnological signatures (sporadic bioturbation, low diversity-low intensity impoverished trace 

fossils suite, the dominance of deposit-feeding traces, and rare occurrence of suspension-

feeding traces) indicate several physicochemical stresses, such as fluctuations in hydrodynamic 

energy, fluctuations in water salinity, turbid water conditions and heightened depositional rates 

affected the benthic communities of these tide-impacted delta settings. 

Results 

FA-1 Prodelta: The prodeltaic deposits are dark carbonaceous mudstone and mudstone-

dominated heterolithic strata. The sandstone occurs as thin streaks leading to pinstripe 

lamination. Lenticular and wavy bedding, asymmetrical current and rare wave ripple laminae, 

syneresis cracks, and small sediment structures are the main physical attributes. Trace fossil 

suite is of low diversity and intensity with sporadic deposit feeders of impoverished Cruziana 

ichnofacies. 

FA-2 Delta front: The delt front fancies association contains thin heterolithic sandstone-

mudstone in the lower part that coarsens upwards into thick very fine to fine-grained sandstone. 

Spring- neap cycle, single and double mud drapes, soft-sediment deformation structures, 

syneresis cracks, rare wave ripples, and bidirectional paleocurrent are common. Sporadically 

distributed, low diversity and intensity trace fossil suite of Skolithos ichnofacies is present. 

FA-3 Proximal Delta front-Mouth bar: This facies association forms an upward coarsening 

and thickening succession. This FA shares many characteristics with the tide-dominated delta 

front. Tidal bundling, mud and mica drapes, coal seams, and fragments are present. 

Paleocurrent direction derived from current ripples and cross-beds is bimodal (northwest to 



southeast) with overall northwest dominated current direction. Bioturbation is absent to 

uncommon. The low diversity trace fossils suite present include Skolithos and Diplocraterion. 

FA-4 Tidal bar: This facies association is comprised of fine to medium-grained sandstone. 

Siltstone and mudstone occur in the upper part.  Bidirectional cross sets, reactivation surfaces, 

and drapes (single-double) of mudstone and mica are common. Dispersed mud clast and 

organic matter occur as accessories. Bioturbation is absent to uncommon.  

FA-5 Interdistributary-bay deposits: FA-5 comprises mixed mudstone, siltstone, and minor 

sandstone. Carbonaceous organic material and coal seams are prevalent. The dominant 

paleocurrent directions are basinward. 

FA-6 Distributary channel: These deposits are characterized by fine to coarse-grained, trough 

cross-bedded sandstone with abundant mudstone and mica drapes on fore sets. The basal 

surface is erosional with lag, mud, and extra formational clasts. 
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A) Location map (Avouac et al., 2006) and B) stratigraphic column (Gee and Gee, 1989). C) 

Proposed depositional model for Dandot Formation. 


