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DEescripTIONS OF INDIVIDUAL FrLows

The earliest description of mudflows that I have seen is that given
by McGee® in an article on sheetfloods in northern Sonora and south-
western Arizona. He described one such flow as “a thick film of muddy
slime viscously rolling over a gently sloping plain” (page 100). Again,
he refers to the sheetflood as “a sort of mudflow” (page 108). Walther *
mentions a similar type of flood, that he likens to a “sand porridge”
(“Sandbrei”), spreading over the plains in deserts.

FI1GURE 1.—8mall Mudfiow near Morgan, Utah
Shows the expanded end and the abrupt margin,

In the summer of 1909 there was a short but heavy rainstorm in the
Bear River Range, near Morgan, Utah. Figure 1, reproduced from a
photograph taken by the writer a few days after the storm, shows that a
lobate layer of mud, less than a foot thick, was added to the surface of
the alluvial fan, although it covered less than a quarter of its area. This
mud behaved in most respects like a viscous fluid, such as honey or hot
tar. The margin of the flow, although only 8 inches high, is steep. The
fence post, just inside the margin, was carried from the edge of the

-

¢ W J McGee: Sheetflood erosion. Bull. Geol. So¢. Am., vol. 8, 1897, pp. 87-112.
“Johannes Walther: Das Gesetz der Wiistenbildung, 2d Ed., 1924, p, 191,
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road but was not buried. The flowage within the mass created low, con-
centric wrinkles, which may be seen in some parts of the figure. This
was a small but typical mudflow. The opportunity to photograph such
a feature in its entirety is probably rare.

Two much larger mudflows, which occurred on the west side of the
Wasatch Range, at Willard and at Farmington, in Utah, in August,
1923, have been described by Pack.? I examined the flow at Willard, and
that at Farmington was observed in passing. The known facts about the
storm and the effects it produced are given in Pack’s interesting account.

FIGURE 2.—A Detail of the Willard Mudfiow

A well-kept garden transtorme_d over night into a wagte of mud and boulders.

At the time of my first visit to the canyon, in 1909, it was an ordinary,
V-shaped mountain canyon, whose sides were graded at angles of from
30 to 35 degrees and were covered with soil or rock waste, which was
slowly creeping down the slope. This material was more or less securely
held in place by a mass of grass, herbage, and shrubbery, and by scattered
groves of trees. In the bottom of the canyon was a small brook and a
steep but passable wagon road. At the time of the storm the rain was

8F. J. Pack: The torrential:potential -of desert waters [Utah]. . Pan-American Geol.,
vol, 4 (40), 1923, pp. 349-356. 4
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slippery. Pack?® cites proof that there was not enough water in the
Farmington mudflow itself to cause even a trickle of water away from
the margin. In most respects the mass behaves much like a lava flow.
In its ability to carry large boulders on its surface it bears some resem-
blance to the still more slowly moving glacier. Observers are not wholly
agreed as to how the mass moves, but the various phenomena indicate
that it slides or glides over the surface without that internal churning
that characterizes. a rapid stream of water. Irregularities in the base

FIGURE 3.-—Road-cut in a Mudfiow near Walker Lake, Nevada

Shows the bouldery surface and the lack of stratification. The largest boulder is
about 6 feet long.

doubtless cause some commotion, but many of them, such as trees, are
sheared off amd carried forward.

The occurrence of enormous boulders several miles out from the moun-
tain front may be explained as the result of single outbursts whereby
the large blocks glide out on a thick layer of mud and come to rest
as soon as the momentum of the flow is spent. Most of these boulders
probably never move again, but lie there until decay reduces them to fine
débris that is readily swept off by floods and winds.

In alluvial fans, mudflows and stream gravel deposits vary in propor-
tions. Some fans may contain no mudflows. In most of the fans in

2 Op. cit.
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arid regions there is an interlamination of mudflows and washed gravel
sheets comparable to the interbedding of lava flows and cinder beds in a
composite volcanic cone. Many alluvial fans, especially those of steeper
gradient, consist largely of mudflows, which overlap and bury here and
there sinuous threads of stream gravel.

Desert mudflows range in thickness from an inch or two to several feet.
According to my observations, most of them are 6 to 20 inches thick.
“The thinner mudflows are fluid and move somewhat rapidly. They carry
small stones but not large boulders. The thicker mudflows, many of

F1GURE 4.—Deflated Mudfiow on the Edge of a Playa

The larger stones and the lobate form of the mudfiow still remain, but the fine
material has been swept off by the wind and rain. Coyote Playa, near Barstow, Cali-
fornia.

A

which are 3 to 6 feet high at their edges, are characteristic of the steeper
fans at the bases of the highest and most precipitous mountains, such as
the White Mountains and the Sierra Nevada in California. It is only
these thick flows that carry the huge boulders. Between the thickest and
the thinnest flows there are all gradations. The thick and very bouldery
flows bring less fluid than the others, come to rest more quickly, and
therefore build the upper part of the fan. The thin and more fluid
mudflows go much farther out and form distributaries, and many of
them reach the margin of the playa. Most desert playas are more or less
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completely margined by overlapping mudflows—a fact that has not been
generally known until recent detailed studies were made by Ekblaw,*°
because they were usually so greatly deflated as to be hard to recognize.

In detail there is much variety among mudflows. The thinner flows,
which consist chiefly of fluid mud, generally follow the shallow, water-
worn channels that already traverse the fan. They spread beyond the
channels in a series of lobes that suggest the pattern of certain oak leaves,
the channel representing the midrib. The thin part outside the channel

F1GURE 5.—Lobate Edge of a thin Mudfiow
A characteristic thin, fine-grained mudfiow on the east side of the Stillwater Range,
Nevada. The sharply delimited edge and broad expanse of cracked, sunbaked mud are
characteristic.

congeals first and dries, forming the ysual polygonal cracks, but the mud
in the channel continues to move somewhat longer and shrinks con-
siderably, although likewise forming a superficial crust of dry cracked
mud. As the more liquid lower part moves on down the channel, the
surface subsides and longitudinal cracks are formed. In some respects
the behavior of such a mudflow resembles that of certain lava flows.
Examination of the site of the Willard mudflow showed that its power
in the mountain canyon was very great, for the sides of the canyon are
torn and searred; but after it issued from the canyon and spread out

G, E. Ekblaw: Clastic deposits in playas. Unpublished thesis for Ph. D., Stan-
ford University, 1927.
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upon the plain, its energy must have been quickly dissipated, for it was
not sufficient to carry the flow to the lower edge of the gravel fan. This
is typical of most of the mudfiows observed by the writer in the arid
West.

Where the mud is more viscous and sticky, the sides of the main chan-
nel are ripped up into a kind of levee, which may be caused by the
adhesion of part of the mud to the banks of its channel. As only the

" FIGURE 6.—Awial Channel of a thin Mudflow

This rather fluid mudflow, on the east side of the Stillwater Range, was partly
directed by a shallow stream-cut trench. The mud seems to have continued moving
in the trench after it had congealed on both sides. (Photograph by Siemon Muller.)

stiffer mud behaves thus, such levees are confined to steep fans or to
talus cones. Flows of this kind have been well pictured by Rickmers in
his description of the mountains of Turkestan, but they may be seen also
in Nevada and other arid regions.

Doubtless there are other variations, due not only to differences in the
character of the mud and in the amount of water but to the steepness of
the slope and the quantity of material and probably to other causes.
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CROSS-SECTION OF SUCCESSIVE FLOWS

FIGURE 7.—Cross-gsection of successive Mudflows

The bouldery mudfiow layers in this alluvial fan alternate with thin beds of water-deposited gravel and sand.
south of Owens Lake, California. Thelargest boulder is 8 feet in diameter.

A railroad cut






















