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Introduction 
The topography of the Yellowstone region (eastern Idaho, south-western Montana, 
and western Wyoming, USA), preserves a record of the interaction of a hotspot 
with continental crust. The history of volcanic eruptions has been used to track the 
migration of the thermal anomaly over the last 15my, but little is known about how 
the landscape was affected by its passage (Pierce and Morgan, 1992). The 
migration of such a long wavelength deformation field associated with large-scale 
mantle processes is likely to have exerted a significant effect on the spatial and 
temporal organisation of river drainage systems. However, little is known about 
how geomorphic and sedimentary criteria can be utilised to trace the deformational 
response to hotspot evolution. This project aimed to reconstruct the evolution of 
topography in response to deformation of the crust by migration of the Yellowstone 
hotspot. 
 
Methodology 
In order to test the hypothesis that the hotspot is impacting river drainage, a cross-
disciplinary approach was required, involving geomorphological, structural and 
sedimentological techniques. Research into field studies conducted by a variety of 
workers allowed initial identification of stratigraphic units holding key information on 
drainage diversion and river capture in the region and served as the preliminary 
focus for field work, carried out in June-July 2005.  
 
Results 
Integration of a comprehensive sedimentary facies study with detailed 
palaeocurrent analysis allowed recognition of distinct depositional environments in 
basins of the Yellowstone region. Axial stream systems appear dominated by 
externally sourced, well-rounded quartzite conglomerates exhibiting excellent 
imbrication, initially deposited in isolated channels incised into silt/sandstones, and 
develop into sheet form, cobble-boulder conglomerate units (figure 1). The 
recognition of these distinct depositional environments, combined with 
chronostratigraphic constraints from dated ash horizons across the region, enable 
reconstruction of drainage evolution and palaeogeography.  
 
Conclusions 
Sedimentation patterns in basins within the Yellowstone region reveal a distinct 
change in the axial-fluvial depositional system, from externally-sourced, axial flow 
dominated deposition in small, isolated streams during the mid- to late- Miocene, to 
broad, sheet-form, cobble-boulder deposition during the late Miocene to early 
Pliocene. This abrupt change in sedimentary style indicates large-scale, down-
basin progradation of the axial river system. Because the provenance of clasts 
indicates extra-basinal sourcing of the axial system, this reorganisation is not 
related to intrabasinal forcing. 



 

 

 
 
The timing of fluvial reorganisation, however, coincides with the timing of inferred 
topographic doming to the region associated with passage of the hotspot. We propose 
that large scale axial fluvial progradation was a consequence of source area uplift and 
erosion associated with the migration of long-wavelength deformation field of the 
Yellowstone hotspot. 
 
Use of the IAS Postgraduate Grant 
The postgraduate grant was used to help fund field work in the Yellowstone region, 
western USA, an excellent natural laboratory for the study of the interaction of 
drainage systems with topographic doming associated with hotspot activity. In 
particular it was used to contribute to transportation costs incurred during the field 
season, including the cost of car rental and petrol (please see attached receipts and 
budget.) 

 
During the field season I improved my techniques of sedimentary field logging and 
mapping and worked to develop my abilities as an independent researcher, working 
both on my own and with a field assistant. I learned to manage my time effectively 
such that the most was gained from the field season and to ensure that the objectives 
of the project were met.    
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Figure 1: Axial-fluvial sedimentation patterns 
in rift basins of the Yellowstone region show 
evolution from deposition of pebble-grade 
conglomerates in isolated channels incised 
into flood plain fines, to deposition of cobble-
boulder conglomerates in broad sheet form 
deposits. This distinct, basin-wide gravel 
progradation with time is thought to be a 
consequence of uplift and erosion associated 
with passage of the Yellowstone hotspot. 


