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INTRODUCTION

Submarine canyons are known as preferential conduits
for transporting sediment and other particles from coastal
waters to ocean basins, therefore are key players in the
source-to-sink system. In this study, two ADCPs (one
upward-looking and another downward) were deployed
in Hueneme Canyon for 6 months (September 2007 —
March 2008) at a water depth of 188 m. The measured
velocity profiles and acoustic backscatter intensities are
used to characterize the different modes of suspendec
sediment transport along the canyon. The co-spectra of
along-canyon tidal currents and sediment concentrations
are used to estimate the oscillatory transport along the
canyon. The primary goal of the study is to obtain
“order-of-magnitude”  estimates of along-canyon
suspended sediment transport due to three modes: mean,
tidal, and turbidity currents.

CANYON MOORING

Deployment: Sep. 2007 - Mar. 2008
Water depth: 188 m
Instruments: RDI 300 KHz ADCPs
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Transport by the mean current in the entire thalweg (60 m
deep, 350 wide) is down-canyon. Using a depth-averaged

estimate of u=0.01 m/s, c=0.01 kg/m3 (Xu et al, 2010), the
total sediment transport during the 6-month deployment is

32,700 metric tons (22,000 m3), less than one half of
the transport by one 2-hr turbidity current event.
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2/25/2008 event, Duration: 120 min.
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SEDIMENT TRANSPORT

BY

TURBIDITY CURRENTS

Integrate the bottom 20 m of

the <uc>

profiles then multiply the duration of the
events (T) to obtain the sediment transport,

W = (I<u c>dz) T

in an arbitrary unit of count*m?, the transport
for the two listed events are respectively

12/05/2007 event: 1.72e-

-6

2/25/2008 event: 5.52e-

-6

When a calibration becomes available to
convert ‘count’ to g/m’, the unit for W is g/m
- flux per unit width of the thalweg.

Using the depth-averaged estimate of u=1.5
m/s, c=2 kg/m’> (Xu et al, 2010), the 2-hour
long event on 2/25/2008 transported a total

of 69,000 metric tons (46,00

0 m3) of

sediment downcanyon through the bottom

20 m (turbidity current thickness)

of the 160

m wide thalweg at the mooring site.
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10 Given two time-series measurements, Velocity u(t) and sediment concentration c(t),
PEWEES N AR the time-averaged suspended sediment flux is,
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The cross correlation function of u(t) and c(t) is
R(T) = ;12% [ e(tyute + ydr.
When T is long enough, the cross correlation function for zero time lag (v =0) is the
same as the time-averaged flux, F = R(0). Since the cross correlation function can
be described with spectral density functions,
R(T) = [1C(f)cos2afr + Q,(f)sin2afrldf,
il where C(f) and Q,(f) are the co-spectrum and quad-spectrum respectively, the time-
averaged flux F can therefore be expressed as the integral of the co-spectrum,
F=RO)= [ C.(f)df
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