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Abstract:
Field verification of the applicability of bedload predictive formulas to coarse-bedload high-gradient
mountain streams has received relatively little study as compared to similar work in sand bed streams.
This study attempted to verify the applicability of two types of predictive bedload formulas, a
discharge type and a tractive force type, to Squaw Creek, a coarse bedload high-gradient mountain
stream. The Schoklitsch (1934) formula was chosen as a discharge type and the Meyer-Peter and
Muller (1948) formula was selected as a tractive force type. The predictions of these formulas were
also compared to predictions generated from Bagnold's simple theoretical expression for unit stream
power.

Discharge, water surface slope, bed slope, water density, bedload particle size and bedload quantity
were measured instantaneously during the 1983 and 1984 bedload transport events. A technique, which
proved very successful, was developed for simultaneously measuring water surface and bed slope. The
appropriate parameters were substituted into the formulas and the resulting predicted quantity of
bedload was compared to the quantity actually measured in the stream. Field observations of channel
features and changes in channel morphology were made to enable explanations for any variance
between predictions and measurements.

The catastrophic dispersal of an old log jam in the study reach was observed and recorded during the
1983 bedload event. The dispersal of this log jam and the resulting instantaneous changes in stream
power parameters had greater effect on bedload in Squaw Creek than any other parameter studied.
Approximately 730 metric tons of bedload passed through the study reach during the twenty-three day
1983 bedload event. Thirty percent of this bedload moved in a three day period and is directly
attributable to the burst of the log jam.

The Schoklitsch formula predictions were closest to measured values. The complex Meyer-Peter and
Muller formula yielded predictions very similar to those of the simple stream power expression. The
formulas overpredicted bedload in Squaw Creek by approximately two orders of magnitude. One order
of magnitude of the overprediction can be attributed to sampling and analysis error. The remaining
order of magnitude overprediction is attributed to the formulas' inability to account for variance in
sediment supply, sediment storage and spatial and temporal variations in bedload transport in a
high-gradient coarse-bedload stream. 
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