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Abstract 

 

The Late Cretaceous Niobrara Formation represents one of the Western Interior Seaway’s major transgressive-regressive cycles, containing 

within it four third-order cycles. As a regionally extensive formation, lithology changes laterally and stratigraphically, dependent upon 

intrabasinal and extrabasinal sediment source. In areas distal to the Sevier highlands, lithologies contain greater intrabasinal input, consisting of 

peloidal chalks composed of coccolithophores, foraminifera, and other calcareous bioclasts. Proximal lithologies contain greater extrabasinal 

input and consist of peloidal carbonates in an argillaceous-silicious matrix. The proximal Sand Wash and Washakie Basins contain Niobrara 

deposits from the foredeep. Here organic matter (OM) enrichment occurred in calcareous mudstones deposited during highstand conditions 

with marine OM primarily tied to calcareous peloids and terrestrial OM matter contained within the argillaceous-silicious matrix. Within the 

Denver Basin’s distal ramp environments, OM enrichment occurred in lowstand marls. Despite different eustatic conditions, the organic-rich 

formations are mineralogically similar, consisting of mixed carbonate mudstones. Petrographic analysis indicates transport of OM with 

mineralogical components prior to deposition and preservation. During highstands, the proximal foredeep received less detrital input, less 

bottom water oxygenation, and westward transport of calcareous peloids and OM. In the distal ramp, oxic bottom water conditions reduced OM 

preservation. During lowstands, high detrital input into the foredeep buried but diluted OM. On the distal ramp, OM was transported eastward 

with hyperpycnal clays into dysoxic to anoxic bottom waters resulting in excellent OM preservation. While pelagic deposition is implicit in 

intrabasinal deposits, sedimentary structures and OM-mineralogic connection implies reworking and transport within the Niobrara. 
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