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Objectives/Goals
We examined differences in limpet densities in two areas, one between the wave protected and wave
exposed sides of the Santa Barbara Breakwater, the other between the mid and high tidal zones of the
Breakwater. We wanted to discover if differences in limpet densities are because of physical factors or
because of biological factors.

Methods/Materials
Our first study compared limpet densities in the mid zone between the protected and exposed sides of the
Breakwater. We randomly placed ten quadrats along a transect tape estimating the percent cover of
mussels, algae, and barnacles, and counted the number of limpets inside each quadrat.  Our second study
compared the mid and high tide zones on the exposed side of the Breakwater, using the same methods as
our first study.  Lastly, we conducted a controlled experiment.  We created five pairs of two side-by-side
plots in both the mid and high zones of the exposed side and recorded the biological communities inside
the plots.  For one plot from each pair we removed mussels in the mid zone, and barnacles and algae in
the high zone. The other plot from each pair was left undisturbed.  We returned three times over the next
month measuring community changes after the removal compared to before the removal. We compared
changes over time between removal and control plots to estimate the effect of removing mussels from the
mid zone, and barnacles and algae from the high zone, on limpet densities.

Results
Our comparative studies found a greater density of limpets on the exposed side, and a greater density of
limpets in the high tide zone. After removing mussels from the mid zone, limpet densities did not change
in the removal plots relative to control plots. After barnacle and algae removal from the high tide zone, the
density of limpets decreased relative to control plots.

Conclusions/Discussion
In the mid tide zone, wave exposure has a bigger effect on limpet densities than interactions with mussels.
The difference in limpet densities between exposed and protected areas could be a result of differences in
pollution or larval delivery resulting from wave exposure. In the high zone, interactions with barnacles
and algae have a bigger effect on limpet densities than tidal height. Difference in limpet densities between
mid and high tidal zones could be a result of a positive association of limpets with barnacles or algae,
which are both more abundant in the high than mid zone.

We examined the effects of physical and biological factors on limpet densities by comparing the protected
and exposed sides and the mid and high tide zones of the Santa Barbara Breakwater, and conducting a
controlled experiment.
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