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a result, flow in the wash has followed nearly the same course,
repeatedly wetting the underlying unsaturated zone, since
incision of the wash after development of Cajon Pass, about
500,000 years ago (Meisling and Weldon, 1989). This repeated
wetting has prevented development of the thick, imperme-
able caliche layers that underlie the alluvial fan away from

the wash (Izbicki and others, 2000b, 2002). The bed of the
wash is composed of sand along its entire length. Infiltration
rates measured as part of this study by using a 1.2-m-diameter
double-ring infiltrometer ranged from 1.3x10?to 2.2x10?
cm/s (0.46-0.79 m/hr; table 2). Infiltration rates were lower
near Cajon Pass and higher farther downstream.

The unsaturated zone underlying Oro Grande Wash
ranges from more than 300-m thick near Cajon Pass to about
130 m along the downstream parts of the study reach. The
alluvial deposits are composed of younger deposits of sand
and gravel, reworked from the surrounding Victorville fan, that
partly backfills the incision of the wash to a depth of about
7 m. These deposits are surrounded and underlain by older
deposits of the Victorville fan (Meisling and Weldon, 1989)
that consist of alternating layers of fluvially sorted sand, silt,
and clay, with smaller amounts of gravel (Izbicki and oth-
ers 2000a,b; Izbicki, 2002). The younger deposits are highly
permeable, with saturated hydraulic conductivities of about
5.5% 107 cm/s (Izbicki, 2002). The Victorville fan deposits
are less permeable, and the saturated hydraulic conductivity
of core material collected from the unsaturated zone along
downstream reaches of Oro Grande Wash near instrumented
borehole VVWD ranged from about 7x 10 to 4x 10 cm/s
(fig. 5). Areally extensive clay layers having an average
thickness of 1.2 m, but often less than 0.3 m thick, are present
within the deeper, older deposits. These lower permeabil-
ity layers are believed to be buried soil horizons (paleosols;
!zblck: 2002; fig. 6). They have lower permeability that

pedes the do of water and increases
the lateral movement of water away from the wash (Izbicki,
2002; Nimmo and others, 2002). The statistical distribution of
the low-permeability materials in the unsaturated zone along
the downstream reaches of Oro Grande Wash was described
by Izbicki (2002), and the effect of particle-size and sorting
within the older deposits on unsaturated hydraulic properties
was described by Winfield (2000).

Sheep Creek Wash

Sheep Creek Wash drains 36.8 km? in the San Gabriel
Mountains west of Cajon Pass (fig. 3). The conical shape
of the alluvial fan underlying the wash directs runoff away
from the active channel of the wash (fig. 4), and the drainage
area along the 18.8-km study reach from the mountain front
to the downstream measurement site is only 2.4 km?. Sheep
Creek flows intermittently as a result of runoff from the higher
altitudes in the mountains. Precipitation at the higher altitudes
of the San Gabriel Mountains averages more then 1,000 mm/
yr, with much of the precipitation falling as snow during the

winter months. Precipitation decreases away from the moun-
tain front and in most years is less than 150 mm/y along the
downstream parts of the study reach.

On the basis of a relation between channel geometry and
streamflow data (Lines, 1996), average annual flow in Sheep
Creek Wash near the mountain front is estimated to be about
3.1 hm’ (table 1). In some years, sustained flows, lasting as
long as several weeks, may occur near the mountain front
as a result of snowmelt after wet winters. The bank-to-bank
width of the wash ranges from about 80 m near the mountain
front to about 3 m as flows decrease downstream. Most flows
near the mountain front do not fill the entire channel, and thus
the active channel is much narrower. Under predevelopment
conditions, streamflow in Sheep Creek Wash did not necessar-
ily follow the same course each year; and occasionally flowed

changes in the slope of the fan (fig. 4). As a result, flow in
Sheep Creek Wash did not repeatedly wet the same material

year after year in the same manner as did flow in Oro Grande
Wash (Ilblckl a.nd ov.hers. 2002). In recent ycars a series of

the mountain front the bed of the wash is composed of boul-
ders and cobbles in a matrix of silt and sand. Farther down-
stream the bed of the wash is composed of fine silt. Infiltration
rates measured as part of this study by using a 1.2-m-diameter
double-ring infiltrometer ranged from 0.1x 107 to 0.4x10?
cm/s (0.04-0.14 m/hr; table 2). Infiltration rates were higher
near the mountain front and lower farther downstream.

The thickness of the unsaturated zone underlying the
wash ranges from more than 300 m near the mountain front
to about 150 m along the downstream parts of the study reach

comprising the Sheep Creek fan was deposited by debris flows
and is poorly sorted. Near the mountain front, the deposits are

composed of cobbl&s and gmvel in a matrix of coarse sand

farther fmm the mountain fmm the deposns !hcne are finer
grained and the matrix is composed of silt. Deposition on the
Sheep Creek fan must have been fairly rapid and continuous,
as evidence of paleosols within the deposits was not observed
in test-drilling logs collected by Izbicki and others (1995,
2000a). Although the saturated hydraulic conductivity of the
unsaturated deposits was not measured as part of this study,
Winfield (2000) measured the physical properties, sorting, and
waler-retention characteristics. Winfield (2000) determined
that differences in the water-retention characteristics between
debris-flow deposits underlying Sheep Creek Wash and
fluvially sorted deposits underlying Oro Grande Wash were
determined primarily by the particle-size distribution of the
material and not by a lack of fluvial sorting prior to deposition.

Big Rock Creek

Big Rock Creek drains 108 km’ in the San Gabriel
Mountains to the west of the Mojave River Basin in Antelope
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