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Introduction

Sediment

Students and faculty at CSUCI explored the relationship between wave
energy, beach morphology, and sediment variability over three weeks in early
summer of 2013. Beach morphology was directly correlated with wave
energy. Wave energy itself is derived from wind, wave height, wave period,
wave direction, wave type and tide, all of which fluctuates throughout the day.
This study is the first step towards helping us understand how beach
morphology (shape and structure) will respond to future energy fluctuations
and disturbance. We measured 15 profiles and collected, sieved and
analyzed 80 sediment samples from 5th Street, Ormond Beach, Water
Canyon (Santa Rosa Island), Becher’s Bay (Santa Rosa Island), Paradise
Cove, and Deer Creek East Beach. Our long term goal is to observe the
effects of sea level rise, overgrazing by livestock, erosion, sedimentation,
beach grooming, and human disturbances. We hypothesize that the removal
of herbivores from Santa Rosa Island will increase vegetation extent and
structure, leading to a decrease in erosion and reduced sediment supply to
the beach.

Mean Grain Size:
The beach is a changing accumulation of sediments and the beach profile
results from prevailing wave conditions and sediment supply. The mean size
of the sediments at any given time may be used to decipher how much
energy there is in waves or currents and the conditions under which they
have been deposited.

Key Questions:

Sand and Beach Morphology

Sorting:
Sorting refers to the uniformity of grain
size in a sediment. Particles become
sorted on the basis of density because
of the energy of the transporting medium.
High energy currents tend to carry larger
fragments. As the energy decreases, heavier
particles are deposited and lighter fragments continue to be transported. This
is why beach sands tend to be well-sorted. The energy of the waves or wind
is usually relatively constant leading to finer grained sediments carried by
wave or wind to the beach. As energy increases sediment sorting decreases.

• positive trend for the
mainland beaches
• neutral trend for the
island beaches
• both island beaches
are located on a river
mouth, leading to
higher variation in
sediment sizes

• positive trend in
particle size on island

Does sediment variability play a role in beach slope?

• positive energy trend
on the mainland

How does energy affect beach slope?
How does energy affect sediment distribution?

Energy and Beach Morphology

Methods

• weak positive trend
between slope & energy

1. Energy Monitoring
• Wave Height (ft)
• Wave Period (s)
• Wave Direction (˚)
• Wave Type (plunge, spilling, collapsing, etc.)
2. Survey Beach Profiles
• Establish Benchmark
• Backsight (BS)
• Height of Instrument (HI) [BS + Elevation]
• Foresight (FS)
• Elevation [HI – FS]
• Plot beach profiles

• lower energy on
island beaches, may
be driven by aspect
and beach location
• positive energy trend
among mainland
beaches with relation
to particle size

• as wave energy increases,
the beach steepens
• Paradise Cove anomaly
possibly driven by storm
swell prior to our survey

• more beaches now
need to be visited

• distinct energy & slope
difference between the
island & mainland beaches
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3. Collect and Analyze Sediment
Model depicts three
transect lines 20
meters apart and ~
65 meters in length	

This model
illustrates a small
beach cusp
consisting of an
embayment
surrounded by two
higher elevation
horns	
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