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Abstract:
Analysis of exceptionally well-displayed fluvial terraces and pediments along lower Jack Creek, a
modest gradient (0.020) tributary of the Madison River in southwestern Montana, reveals a Late
Quaternary chronology of terrace development. Soil stratigraphy of the surfaces reveals two distinct
populations. "Higher Group" surfaces (2 terraces and 1 pediment, 40 to 60 m above Jack Creek) are
mantled by a loess cap, contain stage III carbonate morphology, and were formed during pre-Pinedale
time. All lower surfaces (7 terraces and 1 pediment), termed "Lower Group" surfaces, lack a loess cap,
have remarkably similar weakly developed soils with stage I to stage II carbonate morphology, and
were formed during late Pinedale and early post-glacial time. Deglaciation of the Madison Range,
15-12 ka (ka = thousand years) ago, initiated downcutting from the late Pinedale (highest Lower
Group) terrace.

Mountain front tectonism was not responsible for Lower Group terrace formation; it may have
contributed to the formation of Higher Group terraces. Post-glacial climate changes may have
influenced the development of steep (~0.030 gradient) Lower Group terraces. Uplift of the Norris Hills
throughout Quaternary time has resulted in intermittent damming and subsequent aggradation and
degradation of the Madison River. Thus, base level fluctuation has been the primary terrace forming
factor at Jack Creek. Jack Creek has been aggrading to the modern floodplain for several thousand
years.

Morphologic dating of terrace scarps at Jack Creek shows that slope processes that have operated on
the scarps at Jack Creek are much more complex than can be modeled with the diffusion equation.
Discriminant function scores define Lower Group scarps as Holocene and Late Pleistocene in age.
Linear regression of scarp slope versus scarp height for individual scarps and for aspect groups reveals
that scarp morphology at Jack Creek is greatly dependent on height' and aspect.

Jack Creek exhibits a detailed post-glacial terrace flight primarily because the Madison Valley is
tectonically active and the Madison River still aggrading. Terraced landscapes in less tectonically
active basins are usually of Pleistocene age. 
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