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Morphology Influences Biology Sediment 
Students worked with faculty at CSUCI to explore the relationships between 
wave energy, sources of sedimentation, sediment sorting, grain size 
distribution, and the possible effects of these geomorphological elements on 
local biota. Sediment grain size is influenced by wave energy and the source 
of the sediment. We found that for the beaches we surveyed, source 
proximity varied more than wave energy, and overwhelmed its influence on 
the sediment. There is also evidence that the slope of the beach face as well 
as the sorting of the sediment is dependent on the size of the grain, and that 
these factors exert influence on the biological communities present at 
California sandy beaches. 

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 

3.  Collect and Analyze Sediment 
•  Take samples from swash, face, and high 
•  Sieve samples to separate into size classes 
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As the slope of the 
beach face increases, 
the average particle size 
increases. This data is 
not statistically 
significant, but it does 
indicate that in our 
survey, these factors 
correlated positively. 

As the slope of the beach face 
becomes steeper, less shorebirds were 
observed. 
 
Unfortunately, shorebirds are generally 
scarce during the summer months, and 
this study would benefit from being 
repeated during the winter, when 
shorebirds are typically more prolific. 

The Santa Clara River 
Mouth is the primary 
source of sediment for 
Ventura County beaches. 
The sediment that exits the 
river mouth is highly sorted 
because many sediment 
sizes are present. As the 
sediment is carried down 
the coast by the prevailing 
currents, the coarser 
(heavier) particles are left 
behind while the finer 
particles are swept along 
by the waves. Coarse 
particles are reintroduced 
at each new sediment 
source, and the process 
continues until all sediment 
has been deposited. 

As the courser sediment is 
deposited and the finer 
sediment continues to flow 
down the coast, it becomes 
more homogenous, and as 
fewer and fewer different 
particle sizes remain, the 
sediment necessarily 
becomes less sorted. 

Cusps and Embayments	

Beach cusps are regularly-spaced arc-shaped 
beach formations composed of various sizes 
of sediment.  The cusps or horns are made up 
of coarse sediment and the embayments are 
made up of finer sediment.  	

One component of this study sought to 
investigate whether sediment and slope 
variability in the cusps and embayments 
influenced sand crab distribution and 
abundance.  Three beaches in the study area 
exhibited beach cusp formations.  Although 
there were not enough samples to demonstrate 
a trend, Marina Park cusps and embayments 
provide a good example.	
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