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Prepared in cooperation with the Grand Canyon Monitoring and Research Center

Monitoring of Coarse Sediment Inputs to the
Colorado River in Grand Canyon

Introduction

Coarse sediment (particles with an
intermediate diameter > 64 mm) affects
the primary components of the Colorado
River ecosystem. The deposition of
coarse sediment at tributary junctures
builds large debris fans that constrict the
river and form rapids (fig. 1). Debris fans,
and the debris bars that develop below
rapids, provide stable substrate for aquatic
organisms, notably the alga Cladophora
glomerata. The pool above and recirculat-
ing eddy below the debris fan effectively
trap fine sediment for storage on the bed
or in sand bars. Debris fans and debris
bars form the fan-eddy complex that
attracts humpback chub (Gila cypha), an
endangered species. Monitoring the input
of coarse sediment to the Colorado River
ecosystem and its long-term redistribution
by the river is critical to the understanding
and management of these valued
resources. This fact sheet presents an
overview of methods for monitoring
coarse sediment input and redistribution
in Grand Canyon. These methods are dis-
cussed more thoroughly in Melis (1997),
Melis and others (1994, 1997), and Webb
and others (1999a, 1999b, 2000).

Debris Flows and the River

In small tributaries of the Colorado
River between Powell and Mead reser-
voirs, coarse sediment is transported to
the river almost exclusively by debris
flow. While tributary streamflow deposits
are well-sorted and typically have less
than 3% coarse sediment by weight,
debris-flow deposits are poorly sorted and
contain 5 to 76% coarse sediment (Webb
and others, 2000).

Debris flows can have an immediate
and dramatic effect on the river corri-
dor. Even a single small debris flow
may significantly alter the topography
and hydraulics of a debris fan and rapid
in a matter of minutes. However, the
Colorado River redistributes the coarse
sediment introduced by debris flows
almost immediately after deposition
and during subsequent high flows.
Before closure of Glen Canyon Dam,
large floods on the river routinely
removed all fine sediment and some
coarse sediment from aggraded debris
fans (a process called reworking), trans-
porting coarse sediment through the
pool below the rapid and depositing it
as debris bars (fig. 1). In the regulated
river, floods of reduced magnitude do
not have sufficient stream power to
rework aggraded debris fans as thor-
oughly (Webb and others, 1999a,
1999b). Coarse particles that are
entrained by these lower discharges
may be deposited in the pools below

rapids, potentially altering the eddy pat-
tern and increasing the length of the rapid.
As a result, debris fans and rapids may be
aggrading over the long term.

Monitoring Debris Fans

The effective monitoring of coarse
sediment requires both the short-term
documentation of inputs by debris flow
and the long-term evaluation of the redis-
tribution of that sediment by the Colorado
River. Both efforts involve measuring the
volume and particle-size distribution of
sediment delivered, as well as the effects
of its redistribution on the morphology
and hydraulics of the river channel. Moni-
toring debris flows at regular intervals
will not only alert managers and research-
ers to sudden, potentially important
changes to channel resources but also will
add to an existing database designed to
enable modeling of the interaction of
coarse sediment and the Colorado River.
The effective and efficient monitoring of

Tributary

Figure 1. Schematic diagram of the fan-eddy complex on the Colorado River.
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