










































































Rock Avalanches

Two landslide deposits composed primarily
of disaggregated basalt boulders along the
northwest side of White Rock Canyon, near
Ancho and Pajarito Canyons (Fig. 11), dis-
play surface features such as lateral ridges
that indicate rapid, flowing motion of the
rock debris. Geomorphic characteristics of
these deposits are consistent with origins as
long-runout rock avalanches (e.g., Hsu,
1975; Nicoletti and Seorriso-Valvo, 1991)
from the western rim of White Rock Canyon.
Long-runout avalanches travel significantly
farther than predicted by normal frictional
sliding, and this long runout is referred to
as excessive travel distance. One mecha-
nism that can account for the excessive dis-
tance is the generation of high dispersive
forces associated with granular interactions
within the basal slide layer (e.g., Hsu, 1975;
Campbell, 1989).

The largest rock avalanche, which is north
of the mouth of Ancho Canyon (Fig. 12b),
has a surface area of about 0.50 km?2; using
20 to 40 m as a minimum average thickness
provides an apparent volume of 10 to 20 x
106 m3. The morphology at the avalanche
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Landslides and Other Mass Movements

head suggests that the original failure was
about 350 m wide at the headscarp and that
the failure included both intact rim and
older landslide debris. Assuming that the
avalanche originated near the present rim,
it fell more than 300 m vertically and trav-
eled about 1.5 km laterally to the Rio
Grande, representing an excessive travel
distance of about 1.0 km. Field mapping
(Plate 1) suggests that the rock avalanche
covers an older slide complex, but colluvium
and talus obscure contacts. El Cajete
pumice covers the upper slopes and toe
areas of the slide, indicating that, despite its
fresh appearance, it is older than 58 ka.

The rock avalanche deposit located along
the northern margin of the Pajarito zone
(Fig. 11) was not studied in detail, but
superficially it resembles the much larger
deposit at Ancho Canyon. The Pajarito rock
avalanche fell about 200 m vertically and
traveled about 1.0 km horizontally, for an
excessive travel distance of about 0.68 km.
The ratio of excessive length to total length
for both rock avalanches (between 0.65 and
0.7) is typical for other long-runout
avalanches described worldwide (Nicoletti
and Sorriso-Valvo, 1991).
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Fig. 14. Plots of average slope gradient in White Rock Canyon, defined as canyon depth divided by rim to
floodplain distance (Fig. 13), vs. distance downstream from Otowi bridge. (A) Northwest side of canyon. (B)

Southeast side of canyon.
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