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The early Permian Clear Fork Formation of north-central Texas is a 350–365 m thick redbed deposit on the Eastern Shelf of the Midland 

Basin. Within this formation, fine-grained meandering systems are the dominant fluvial style, exposed in exhumed surfaces and cliff 

faces. At one particular site (North Soap-Creek Quadrangle), the lateral-accretion deposits define a complete point bar and are mainly 

composed of well-preserved mud aggregates, which provide a rare opportunity to evaluate the origin, the depositional environment and 

the conditions responsible for their preservation.  

At Don’s Dump, the exhumed lateral-accretion deposits are composed of thick intervals of massive to weakly stratified mudstone 

interbedded with thin layers of ripple cross-laminated sandstone. The cemented sandstones preserve the exhumed topography from 

erosion and contain a range of sedimentological features including ridge-andfurrow structures, climbing and symmetrical ripples, rill 

casts, elliptical scours, root traces, burrows, and Diplichnites gouldi trackways. In contrast, the massive mudstones only contain root 

traces, slickensides, and redoximorphic spots. The meandering channel had a radius of curvature of 140 m, an estimated bankfull width 

and depth of 57 m and 2.2 m, and discharge ranges from 64–127 m3s-1. The rhythmic nature of the accretion deposits reflects the source 

area and the size of flooding events: mudstones were locally derived during low-magnitude events, whereas the sandstones were 

brought into the basin during high-magnitude floods.  

Petrographic analysis revealed that the mudstones are composed of sutured reddish-brown and grey mud aggregates with a minor 

component of quartz, feldspar, dolomite, and ferruginous grains. The mud aggregates comprise illite, chlorite, kaolinite and complex 

mixed clays with silt-sized mineral grains. Due to compaction, the aggregates are elongate and the major axes are oriented quasi-

parallel to bedding. Compared to associated quartz grains, the mud aggregates are twice the size and are buffered by mineral grains, 

hematite-rich clay rims and matrix.  

The aggregates are interpreted as pedogenic in origin, formed during cycles of wetting and drying of floodplain soils or in cutbanks that 

contained swelling clays under hot, seasonal climates. Washed into the channels, they behaved as bedload and the difference in grain 

size from quartz reflects their lower density. Even though mud aggregates typically lose their texture during burial below 2 m, the 

excellent preservation in the Clear Fork Formation is attributed to rapid burial of the channel sediment which impeded pedogenic 

modification, the shallow burial of the formation, and the stabilising effect of hematite.  
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