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In order to more fully understand the principles of transportation in shallow
parts of all marine systems, a series of studies by diving geologists at the
University of Southern California are aimed at providing new data onthe
mechanisms of sediment movement from the surf zone to depths of approxi-
mately 100 feet. It is evident from the first results of this program that much
of the theoretical informationon wave transport based on wave tank observations
must be modified.

Measurements have been made of rates of sand movement using dyed sand,
magnitude of wave generated surges over the bottom in shallow depths, changes
in energy in the surf zone, regional changes in beach characteristics, movement
and quantity of suspended sediment over the shelf and movement of fine sediment
in canyons. These various measurements show that the wave transport of sedi-
ments is active to depths of 60 to 80 feet off California during an average year
and that the flow of sand along the coast is probably matched in magnitude by
the flow of fine suspended material. It is also demonstrated that sand moves
around headlands below surf depth and is then moved back into the surf system
by onshore wave action. Much of the sand entering submarine canyon heads
probably is moved in below surf depth by this same ripple transport mechanism.

All of these systems are strongly controlled by bottom or coastal physiography.
In addition to the commonly considered physiographic barriers to sedimentation,
numerous contemporary examples of water barriers alsoexist that have effects
at all scales on the distribution and character of marine sediments. Since these
are also the precursors of most source and reservoir rocks, an understanding
of their effects is of basic importance to petroleum geologists.

On a small scale, circulation patterns in Florida Bay, a flow that probably
prohibits sediment transport into the central portions of the individual "lakes"
of this broad shallow embayment. Thus the sediment accumulation occurs
around the periphery of the individual segments. Current transport of these
materials also takes place and thus ultimately come to rest in the deep water of
the Florida Straits.
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In large coastal bays on the Pacific coast, water circulation alsoplays a strong
part in the distribution of sediment types. Within Sebastian Viscaino Bay the
California Current turns back upon itself and forms a large gyre. The patterns
of texture, bioclastics and organic content are strongly controlled by this circu-
lation pattern and, in fact, parallel the contours of flow.

Work shows that the shift in the Monsoon and the period of strong river flow
combine in the Andaman Sea to restrict Irrawady sedimentation to the confines
of the Sea even though no physiographic barrier is present to hinder flow to the
adjacent Bay of Bengal. Thus, the sedimentation in the two areas is from two
different sources producing lenses of sedimentation of geosynclinal scale side
by side from different sources.

Off the southern Atlantic coast of the United States, the Gulf stream forms
an effective boundary to the detrital terrigenous sediments of the upper shelf
and the bioclastic sediments of the outer shelf and Blake Plateau. The combin-
ation of broad shelf and strong regional current also influence the form of the
coast and apparently also prevents the active formation of submarine canyons.
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