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INTRODUCTION

THE PROBLEM AND PLAN OF APPROACH

This bulletin presents some results of a study of the principles of
stream and valley sedimentation under the influence of culturally
accelerated soil erosion (47, p. 505).2 It represents one step in a
research project of which the ultimate objective is to develop a sound

I Submitted for publication March 4,1939,

? Ttalic numbers in parentheses refer to Literature Cited, p. 116.
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and scientific program to prevent or alleviate damage to wvalley
resources by such sedimentation. In approaching this complex and
far-reaching problem a modest beginning was chosen, for, as has been
aptly expressed by Bucher (14, p. 728):

In the descriptive sciences progress is possible only to a limited extent through
experimentation. The recognition of general properties and broad principles
which have the character of “natural laws’” depends largely on the patient accumu-
lation of materials and data, which leads to the summation of experience and the
ultimate integration of knowledge.

The present report is based chiefly on detailed studies of sedimenta-
tion in the drainage basins of Tobitubby and Hurricane Creeks, in
Lafayette County, Miss., which are representative of one of the areas
of most severe soil erosion and associated sediment damage in the
Gulf Coastal Plain. The first of the two main parts of the bulletin
is devoted to a description of conditions in these valleys and their
tributary drainage areas. In the second part, 45 principles developed
by analysis of the results of the Tobitubby-Hurricane investigation
and less detailed studies in other parts of the United States are out-
lined and discussed. The studies in the Tobitubby and Hurricane
Valleys were begun in the latter part of 1935 and were continued
during parts of the winter seasons of 1935-36 and 1936-37 as part of a
research project of the Soil Conservation Service.?

Sedimentation is a natural and normal process in all streams and
valleys within the United States, and under natural preagricultural
conditions it was, on the whole, highly beneficial. All the fertile
alluvial valley lands, such as those of the Ohio and Mississippi Valleys,
as well as most of the irrigated valley lands of the Western States,
were formed by sedimentation. These alluvial lands, except where left
as terraces above overflow as a result of stream incision, are normally
subject to further sedimentation, which commonly involves replenish-
ment of plant-food constituents and is to that extent beneficial.
Under certain circumstances, however, the sediment may be relatively
infertile and may thus impoverish the land, or deposition may occur
in sufficien} quantities to damage improvements necessary for culti-
vation and human habitation. Bottom lands are also subject to
destruction by lateral stream erosion, which involves damage even
though new land is built on the opposite side of the stream by sedi-
mentation.

Although sedimentation and stream-bank erosion are normal
geologic processes to which most alluvial lands are subject, they
usually proceed so slowly that the lands may be used with a reasonable
assurance of stability of investments for years or even generations.
As these natural phenomena cannot be entirely prevented by any
known human means, the objective of control and protective works 1s
to reduce the rates of harmful sedimentation and associated bank
erosion. It appears that lowering the rate of sediment production by
use of erosion-control practices generally offers the most promising
opportunity for reducing sediment damage.

* Investigations wore started in accordance with plans formulated by the late Henry M. Eakin as part of
work project B~3-2 of the Section of Sedimentation Studies. Instrumental surveys werc made by W. F.
Witzgall and E. H. Moser, Jr. The former also prepared most of the charts and maps. R.J. Lougee was
in charge of the field work until March 1936. G. L. Anderson assisted during the 1935-36 winter season and
M. P. Connaughton during part of the 1936-37 season. Temporary field and office assistants were supplied
by the Works Progress Administration. Extensive criticism of the manuscript was made by F. F. Barnes,

C. B. Brown, and G. E. Thom. J. Harlan Bretz, F. J. Pettijohn, and W. O. Krumbein each read parts of
the manuseript and made helpful comments.



ACOELERATED STREAM AND VALLEY SEDIMENTATION 3

In many streams and valleys in various parts of the United States
the rate of sedimentation has been excessively increased under modern
conditions of land use. Where forests have been cleared and sloping
lands carelessly cultivated or overgrazed, topsoils have been washed
away and gullies gouged out by running water. Reconnaissance
surveys indicate that the cumulative effect of such accelerated erosion
has been to ruin about 50,000,000 acres of cropland for cultivation,
to severely damage 50,000,000 acres more, to remove from half to all
the topsoil from another 100,000,000 acres, and to menace land values
and continuing production on an additional 100,000,000 acres (9,
pp. 592-6983). In consequence, streams draining aveas of such exces-
sive erosion are receiving sediment in much greater quantities than
before the natural plant cover was disturbed. Erosion from highway
cuts and fills and other artificially exposed surfaces and waste from
hydraulic mining, sawmills, and other industrial operations, have also
contributed to the increased sediment loads. Where the streams are
unable to carry away all the sediment washed into them, it accumu-
lates in the channel or on the flood plain and may cause considerable
damage. Moreover, the damages may be expected not only to con-
tinue but to grow worse, because sediment accumulation is progressive.
Numerous reports from various parts of the country indicate that such
sediment damage has already become sufficiently serigpus’ to demand
consideration in the development of an adequate national program
for soil conservation and flood control.

The nature of the damages has varied from place to place. The fill-
ing of stream channels may increase flood hazards and may also be
detrimental to the artificial or natural drainage of valley lands. In
some places sediment accumulation between levees has 1mpaired the
effectiveness of floodways. Shoaling of channels has reduced the
value of rivers for navigation. Depletion of reservoir storage capaci-
ties by sedimentation is a serious problem in many municipal water-
supply and irrigation projects and, to a lesser extent, in hydroelectric
and other water-power developments. Deposition of sediment has
been a major factor in the damage to buildings and urban properties
by floodwaters, as it was during the 1937 flood in the Ohio Valley.
Obstructed drainage has resulted in ponding of streams and swamping
of valleys, which have aggravated malarial conditions. In addition
to making the land unfit for cultivation, swamping has, in some places,
killed valuable standing timber. Fertile alluvial lands have been
impoverished or ruined by burial under infertile sand or gravel.
Damages due to stream-bank erosion may be partly chargeable to the
effects of sedimentation in reducing the capacity of channels for
carrying floodwaters. This has been especially true when efforts have
beén made to counteract the sedimentary filling by clearing brush and
trees from the stream banks to increase the discharge capacity.
When thus stripped of their natural vegetative protection the banks
become much more vulnerable to lateral erosion, and destruction of
valley lands may result (66).

The selection of Tobitubby and Hurricane Valleys for detailed
studies was based in part on the fact that they are representative of
an area of unusually severe soil erosion and valley sedimentation.
They are also representative of many drainage areas in which almost
no sediment coarser than sand is produced by erosion. Much sand is






