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Experimental Studies of the Fluvial System

Throughout the history of geomorphology, the changing form of the landscape
with time has been a primary consideration. However, because of the 6bvious
limitations of time, models of the evolution of landforms havé depended largely on
deductions based upon measurements of erosion rates in restricted areas of rapid
erosion, or on a series of landform measurements, which are placed in an assumed
erosional sequence (ergodicity). Because of a lack of information on the
mechanics of landform erosion, divergent opinions concerning the origin and
development of landforms exist, and theoretical approaches are often found wating
because the fundamental assumptions upon which the theoretical structure is based
are often unwarranted.

The problems are not solely academic because the long-term evolution of a
landscape or of specific landforms is of concern with regard to the long-term
stability and siting of power plants, bridges, highways, uranium-tailings—disposal
sites and other toxic-waste disposal sites. On the short term, landform changes
have legal implications and a geomorphic perspective on incised-channel
stabilization and river behavior is needed in order to develop a rational approach ’

to these important national problems.

As an approach to a better understanding of the behavior of the fluvial
system, a program of experimental geomorphology was begun about 17 years ago at
Colorado State University. During this period, experimental studies relating to
the erosional evolution and response of the three major components of the fluvial
system: (1) drainage basins, 2) alluvial rivers, 3) alluvial fans and deltas)
have been performed with support from U.S. Army Research Office and National
Science Foundation. During this period five M.S. theses and three Ph.D.
dissertations were prepared under NSF support of experimental studies as follows:
(see list of theses and dissertations) Begin, 1979; Edgar, 1973; Gardner, 1973;
Khan, 1971; Mosley, 1975; Shepherd, 1972; Wildman, 1981; Zimpfer, 1975. Five M.S.
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theses and four Ph.D. dissertations were completed with ARO support of
experimental studies as follows: Bergstrom, 1980; Harvey, 1980; Lidstone, 1981;
Macke, 1977; McLane, 1978; Mosley, 1972; Parker, 1977; Weaver, 1982; Zimpfer,
1982. o

Numerous publications have been the result of this reseafch (see list of
publications) and other research projects have developed, as a result of the
experimental studies, but significant amounts of research results have not been
published, especially from the work of Bergstrom, 1980; Edgar, 1973; Elliott 1979;
Garner, 1973; Harvey, 1980; Lidstone, 1981; Macke, 1977; McLane, 1978; Parker,
1977; Wildman, 1981; Weaver, 1982; Zimpfer, 1975, 1982).

In order to integrate the results of this experimental program and to make
the results available to the scientific audience, it was proposed that the 17
years of research be re-evaluated, integated and published as a series of research
papers or as a monograph on the experimental investigation of the fluvial system,

The primary objective was to make available in published form, a considerable
amount of information based on the experimental studies and to determine
profitable lines of further field and experimental work. In order to achieve the
objectives of the project a monograph on experimental geomorphology has been
written. In manuscript form it consists of 425 pages and 329 illustrations. The
monograph that is entitled, Experimental Geomorphology; A Study of Small
Landforms, will be published by John Wiley & Sons, Interscience Division in 1986.
Two coauthors, who were former students and who performed experimental studies
assisted in the preparation of the monograph. Dr. M.P. Mosley contributed

significantly to Part II and Dr. William Weaver contributed significantly to Part

III. The outline of the monograph follows.
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Experimental Geomorphology
The Study of Small Landforms
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S.A. Schumm, M.P. Mosley, W.E. Weaver
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ALLUVIAL PLACERS .
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Hydrologic Controls
Discharge
Varying Discharge
Sediment Type
Sediment Load
DISCUSSION

6) INCISED CHANNELS
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Nickpoint Retreat
Evolution of Longitudinal Profiles
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PART III DEPQSITICNAL LANDFQRMS AND SEDIMENTOLOGY
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Watson, C.C., Schusm, S.A. and Harvey, M.D., 1984, Neotectonic effects on
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Schurm, S.A., Mosely, M.P. and Weaver, W.E., 1985, Experimental Geomorphology:
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Participating scientific personnel.

Coauthors of the monograph are:

William E. Weaver, Ph.D., geologist, Redwoods National Park, National Park

Servive, Arcata, California.
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' Weaver, W.E., 1985, Experimental study of alluvial fans: Unpub. Ph.D.

. dissertation, Colo. State U., 350 p. (ARO).
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