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Abstract
We surveyed the intensity of competition for reef space between

Methods

Results

We analyzed sponge-coral interactions in 72 images taken by

Of the 74 specimens representing 6 sponge species encountered in

sponges and corals at the Rocky Point patch reef adjacent to San

Geneseo student Jamie Whelpley in March 2019. Species of corals and

this survey, 5 species are known to be chemically defended or non-

Salvador Island, The Bahamas. Our working hypothesis was that,

sponges were identified and tallied, along with the subset of animals

palatable and one species was of the palatable variety (Loh et al. (2015),

because of a dearth of predators, fast growing, chemically unprotected

that were involved in close interactions (within 5 cm apart). Chi square

Indirect effects of overfishing on Caribbean reefs: sponges overgrow

sponges more likely to be involved in competitive interactions. Results

analyses were used to compare the actual frequency of interactions

reef-building corals. PeerJ, 1-16.) Non-palatable sponges were involved

indicate that competition for reef space was widespread, but contrary to

among the different species to the expected frequencies. The expected

in 84.4% of coral-sponge interactions (Figure 1). However, non-

our hypothesis no sponge or coral species was disproportionately more

frequencies were determined by calculating the proportion of animals

palatable sponges were also the most abundant group in the habitat

involved in these interactions. These results contradict previous studies

of different species in the habitat. The null hypothesis was that the

(Table 1). A Chi Square analysis comparing the expected distribution

on Rocky Point reef and in our discussion, we propose an explanation

actual distribution of interactions among species was not significantly

based on abundance to the frequency of observed interactions was not

for this discrepancy.

different from the actual distribution based on relative abundance in the

significant, supporting the null hypothesis that none of the species were

habitat. In other words, no species was expected to be involved in

competing preferentially with corals (Table 1; Chi Square Value = 0.247,

interactions at a frequency that was different from its proportion in the

1 degree of freedom). For example, the most frequently found sponge,

total sample. Separate Chi Square analyses were conducted for

Aplysina insularis-Yellow Candle Sponge, was the species that was

sponges and for corals.

found more often in proximity to corals. Similarly, among the 44 corals

Objectives
The specific goals of this study were:
● To quantify the frequency of Sponge-Coral
Interactions in the Rocky Point Reef
● To determine whether some species of sponges are
interacting with corals at a disproportionately
higher rate
● To determine whether some species of corals are
interacting with sponges at a disproportionately
higher rate
● To determine if palatable or non-palatable sponges
are having a higher frequency of interactions with
the corals

Results

Image 1: This image shows one of the
interactions present on the Rocky Point
Reef. This interaction is between a
Mustard Hill Coral (Porites astreoides)
and a Red Boring Sponge (Cliona celata),
which is an example of a Non-Palatable
Sponge (Chemically Defended).

between the percentages in the habitat (ie. expected frequencies of
interactions) and the percentages interacting with sponges (Table 2; Chi
Square Value = 0.134, 1 degree of freedom). The most common coral
Porites astreoides (Mustard Hill Coral) was also involved in the most
interactions with sponges.

Conclusions
Based on our findings and Chi Square analyses, we determined that no species of
sponge was disproportionately more frequently involved in interactions with corals
when compared to its abundance. The same was true with corals; no coral was
Figure 1. This bar graph is a representation of the percentage of interactions that differed between palatable and non-palatable sponges with stony corals on Rocky Point, San Salvador. It
was found that palatable sponges interacted with corals only 15.6% of the time while chemically defended sponges interacted with sponges 84.4% of the time.

Sponge

Expected
Proportion of
Sponges

Observed
Interaction of
Sponges with
Corals

Brown Variable
Palatable

0.20

0.16

Brown-Clustered
Non-Palatable
Red Boring
Non-Palatable
Red Scattered
Non-Palatable
Yellow Candle
Non-Palatable
Red Encrusting
Non-Palatable

0.04
0.06

0.33

0.34

0.09

Corals

Expected
Proportion
of Corals

Mustard Hill Coral

0.5

0.5

0.22

0.07

0

Finger Coral

0.18

0.19

Yellow Pencil
Coral

0.02

0.04

10-Ray Star Coral

0.16

0.23

Mountainous Star
Coral

0.07

0.04

Table 2. This table identifies shows the relative abundance of

0.03

0

corals in our photo samples and the frequency of interactions of
each coral species with sponges. The expected proportion is what

Table 1. This table identifies the palatable and non-palatable sponges that were observed

was identified in the pictures taken of Rocky Point and the

on the reef followed by their frequency of interactions with corals. The expected proportion

observed identification is the proportion of the interactions that the

is what was identified in the pictures taken of Rocky Point and the observed identification

corals were involved in.

is how many sponges were interacting with a coral.

Candle Sponge, closely followed by Amphimedon compressa (Red Scattered).
Overall, we found that non-palatable, chemically defended sponges were more
abundant and had more interactions with corals (Tables 1 and 2). We predicted that
unprotected sponges would thrive in this relatively predator free reef. Our results
show otherwise. It is possible that the chemicals that make some sponges non-

0.13

0.41

In our case, the most abundant sponge was Aplysina insularis, also known as Yellow
Observed
Interaction of
Corals with
Sponges

Thin Finger Coral

disproportionately more frequently involved in interactions with sponges. This means
that the most abundant sponges on the reef also had the most interactions with corals.

Table 2

Table 1

Example of Interaction

found in the habitat, there was no statistically significant difference

palatable to predators also provide an advantage in competitive interactions with
corals, accounting for the dominance of non-palatable species .
Our study and findings are very different with previous studies of this San
Salvador reefs. In 2014, when Geneseo students first studied sponges on Rocky Point,
most of the sponge interactions were with Finger Coral. These large populations of
Finger Coral may have been depleted by sponge overgrowth. Finger Coral
interactions were around 19% of the total interactions while the rate for Mustard Hill
Coral was 50% of the interactions.

