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Abstract 

 

Fluvial deposits present complex stratigraphic architectures that influence sediment connectivity, reservoir quality, and subsurface 

interpretations. Understanding these depositional systems requires an integrated approach that captures lithological distribution, sedimentary 

structure, and static connectivity. This study presents a workflow for evaluating these characteristics in the lower Williams Fork Formation 

using multispectral unmanned aerial system (UAS) data and 3D geological modeling. Outcrop data were collected from a representative 

exposure in Main Canyon, Piceance Basin, Colorado, and processed to generate high-resolution stratigraphic and lithological models. The 

Upper Cretaceous lower Williams Fork Formation consists of heterogeneous sandstones (typically less than 30%) interbedded with mudstones, 

representing fluvial channels, crevasse splays, swamps, and floodplain deposits. Deposited by meandering river systems within a coastal plain 

environment, these sediments exhibit significant lateral and vertical heterogeneity, impacting their connectivity and depositional predictability. 

Traditional field methods provide critical information on these deposits but can be limited in spatial coverage and resolution. Recent 

advancements in remote sensing have improved geological mapping and stratigraphic analysis. Multispectral imaging captures reflectance 

characteristics across multiple spectral bands, allowing for the differentiation of lithologies based on their mineralogical compositions. By 

integrating multispectral UAS data with photogrammetric techniques, this study constructs high-resolution 3D models that enhance the 

interpretation of sedimentary architectures, lithological variations, and mineralogical distributions. These models provide quantitative 

constraints on sandstone body dimensions, stratigraphic positions, and spatial relationships, supporting improved depositional reconstructions. 

Results indicate that sandstone connectivity is primarily controlled by body width and the distribution of impermeable lithologies, such as 

mudstone and coal. These factors influence fluid flow pathways, affecting reservoir drainage, compartmentalization, and potential production 

strategies in subsurface analogs. The study highlights the challenges posed by limited lateral continuity in low net-to-gross fluvial deposits and 

demonstrates the value of integrating remote sensing data with traditional sedimentological observations. Given the low sandstone proportion 

and complex stratigraphic relationships of the lower Williams Fork deposits, this study establishes a robust methodology for generating high-

resolution lithological and stratigraphic data. The insights gained contribute to refining subsurface correlations, constraining depositional 

environments, and advancing fluvial stratigraphic models. By leveraging UAS technology, this research enhances the efficiency and accuracy 

of geological field studies, demonstrating the potential for broader applications in sedimentology, mineral exploration, petroleum geology, and 

environmental geoscience.   


