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LONG-TERM GOAL

Thelongtem goal of ths reseath is to developools to quantitativgl predictthe effect of ihe
siliciclagics on water clarity in the coastal ocean. &eatg of light by suspended particles depends on
sediment concentration, composition, armeslistribution. Paicle size distributionsn coastal waters
are dynamic becausegh concentrations of suspended s&ght in coastal wateravor frequent
encounter between particles. These encoutgatstothe formation of larg macroaggregate garles,

or flocs, with diameters greatdran 0.5 mm. Whe aggregation modifies the size disttibn by

building larger particles, varidé and energetic tbulencein coastal waters can modify the size
distribution by disrupting aggregates. Predie knowledge ofsatteing depends on undeaading of

the conditions under which aggregation antbwilence-induced disaggregation alter the size
distribution and of thdorm of the size distriktion thatthese pocesses conife to poduce.

OBJECTIVES

This research has three primaryjeaftives. Theirst is toobserve spatial and teonal varialility in
macroaggregate size distrimns in situ in the botom boundary layer (BBL) ahe Coastal Mixing
and Opticdield site. The second to rdate observed size distribons to smdlparticle size
distribuions, tubulent kineic enegy (tke), and ofical propetiesin the BBL. The tird is to extad
BBL aggregation models to conditions of teely flow.

APPROACH

Time-seiies photographs of menaggregas hae been taken with a bottom-tripod-moeuhtfloc
camera on the aatinenta shdf in the mid-Atlentic Bight during ONRs Caastal Mixing ad Optics
deployment. Data synthesis/olves comparisn of in situmacroaggregate size distrilmns with
smdl particle size distribtions gaerated vth an in-situ, laser grticle sizer (LISST) ddoyed on the
same tripd asthe camera (Agrawal, Sequoia), witlliulent kinetic energy dissipation rate
measuements made on a nearbipad (Trowbridge, WHOI), and with optical pypertiesmonitorel on
the same tripod as the camera (Dickey, UCSB). Numerical modeiimndyes collaboration with Pat
Wiberg (UVa)to incorpoate nev methods fortreating aggregation and disaggregation into
conventionalihite-difference appraches to solmg advectiondiffusion- reaction equations.


http://www.phys.ocean.dal.ca/~phill
mailto: paul.hill@.dal.ca

WORK COMPLETED

During the CMO field effort, 250 photos were collected. Methods have been developed for analyzing
size distributions, archiving data, and presenting data interactively on the world wide web. A
manuscript is in preparation describing destruction of macroaggregates during storms. In collaboration
James Syvitski, his FLOC camera was deployed in Alaska in profiling and moored mode. Overall, 980
images from three fjords were collected in May, 1995. Excess-density-versus-diameter relationships
have been produced from data collected in the moored deployment, and a manuscript was published in
1998. All other images have been analyzed. Collaboration with Pat Wiberg on incorporating
aggregation into her sediment transport model began during the summer of 1996.

RESULTS

Data on macroaggregate size distributions, waves, and currents indicate that turbulence does not
strongly influence macroaggregate size when tke is low to moderate, but that macroaggregates are
destroyed under energetic forcing. This result suggests that forces other than turbulence, namely those
applied to macroaggregates during sinking, limit macroaggregate size when tke is low to moderate.
This hypothesis explains why measured macroaggregate settling velocities across diverse
environments, including the measurements made in Alaskan fjords, are so uniform.

IMPACT/APPLICATION

Fine sediment suspensions can likely be treated as a two-state system. When tke is low to moderate,
the majority of suspended mass is contained in macroaggregates that sink at speeds of Whnens
energy levels are high, macroaggregates are destroyed. Further work with Agrawal will clarify the fate
of destroyed macroaggregates.

TRANSITIONS

The camera technology developed in this study has been adopted in part by Syvitski for construction of
a DURIP-funded floc camera.

RELATED PROJECTS

With NSERC (Canadian) funding, the spectral response of optical backscatter to particle size
distribution is being explored. Collaborator is Jon Grant (Dalhousie).
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