RE: Yellowstone River Ranch Estates: Geomorphic Bank Stability Investigation
As discussed in detail by Dalby and Robinson(2003), the spatial distribution of channel types of the Yellowstone River is largely controlled by Paradise Valley glacial history.  This segment of the river has been classified in this study as an anabranching channel type, which describes the Yellowstone River’s multiple channel- island configurations.  The lateral and vertical channel stability of anabranching channel types varies considerably through the valley and depends on local factors such as natural confinement and slope (geology), sediment sources, and degree of human modification upstream or though the reach.

The Yellowstone River’s eastern bank slope through this Emigrant-Chicory reach corresponds with approximately 6,500 lineal feet of YRRE property.  The entire length of subject river bank is laterally controlled on the east side of the valley by glacial till deposits, the maximum northern advancement occurring during the most recent (Pinedale) glacial advance, approximately 15-20,000 years ago.  These terminal moraine deposits are comprised of poorly sorted cobble-boulder till. Subsequently, the Yellowstone River has incised into the coarse glacial till through the subject reach, establishing a natural self-armored toe alone the bank slope.

Further evidence that the modern (Holocene) Yellowstone River is not laterally eroding this slope may be examined from historic and current aerial photos, 2-foot contour topographic mops, the proximity of the historic county road easement, and field observations.   Historic and active bank migration through this segment occurs on two land feature types 1)  modern alluvial deposits of the main Yellowstone River (active floodplain accretion and erosion); and 2)ephemeral side channel outwash fan deposits that adjoin the active Yellowstone River channel.  Under the current climate regime, the Yellowstone River is capable of eroding and transporting modern alluvium either deposited by the river itself or from side tributaries draining the adjacent moraine slopes.  However, the well-developed terminal moraine and coarse glacial till of the subject     property comprise a stable bank slope that controls further lateral migration to the east.  As shown in the attached aerial photo depicting 1948 and 1999 conditions, the active channel has indeed shifted to the east as much as 400feet across the floodplain, but any further lateral migration is limited by the toe of the moraine.  The Pinedale glacial moraine through the YRRE property controls and defines the east edge of the valley.
Stable slope characteristics of the moraine hillslope are evident from the remnant country road (circa 1890-1915) that parallels the river.  In places where the road was excavated into the moraine, one can still see the side cuts into the hillside, and the road remains intact today.  However, in segments where the road has indeed been washed our and no longer exists, the road was originally built on a historically much wider Yellowstone River floodplain, over 100 years ago.  
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