
	 Pawlik’s interest in understanding the 
ecological functions of compounds pro-
duced by sponges has led him to examine 
competition between sponges and corals. 
He has found that some sponges may use 
their unusual chemical compounds to kill 
corals. With the use of a sophisticated device 
called a diving-PAM fluorometer, “we can 
tell if the number of symbiotic algae living in 
coral tissue has been reduced after exposure 
to sponge metabolites or whether the algae 
have been poisoned,” Pawlik says.
	 Pawlik’s research has documented the 
chemical defense mechanisms of sponges as 
well. Sponges use their strange metabolites 
to deter predation by hungry reef fish, such 
as angelfish and parrotfish. Thus far, Pawlik 
has surveyed the chemical defenses of more 
than 70 Caribbean sponge species and has 
been able to isolate and identify deterrent 
compounds from several species. 
	 Pawlik also receives funding from the 
NOAA Coral Reef Conservation Fund to 
study the Caribbean barrel sponge (Xesto-
spongia muta). This sponge is a common 
member of the Caribbean coral reef com-
munity and is called “the redwood of the 
reef ” because of its massive size and long life 

Corals are bleaching and dying in the Carib-
bean, yet sponges are flourishing. Why are 
sponges doing so well?
	 Answering this question requires an 
understanding of the complex relationships 
between predators and competitors in coral 
reef environments. It is the subject of study 
for UNC Wilmington marine biologist  
Joseph Pawlik.
	 Funded by the National Science Foun-
dation’s Biological Oceanography Program, 
the research conducted by Pawlik and his 
team addresses the ecological functions of 
the unusual chemical compounds found in 
the tissues of Caribbean sponges. 
	 “Sponges often rival hard corals in di-
versity and abundance on coral reefs, where 
they play many functional roles; they filter 
large volumes of water, harbor photosynthet-
ic bacteria and provide refuge to numerous 
cryptic species of fishes and invertebrates,” 
says Tim Henkel, Ph.D. candidate in marine 
biology and member of Pawlik’s marine 
chemical ecology laboratory.
	 According to Pawlik, “Sponges may 
have a simple body plan, but they are really 
master chemists. Working with symbiotic 
bacteria or alone they produce a host of 
bizarre metabolites that chemists love. When 
I say bizarre, I mean chemical compounds 
with ring structures that have never been de-
scribed before, also, unusual ways of binding 
carbon, nitrogen, sulfur and other elements.
	 “Most recently we’ve started looking 
at interactions between sponges and corals. 
Corals are dying, perhaps in part because of 
global warming, and now sponges dominate 
some reefs,” Pawlik says.
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span. Since 1997, Pawlik has monitored 12 
sites off Key Largo, Fla., and has documented 
patterns of both cyclic and fatal bleach-
ing, the latter involving a newly described 
“sponge orange band” syndrome that results 
in enhanced fish predation and death and 
probably involves a microbial pathogen.
	 Despite this threat, long-term data from 
Pawlik’s study indicate that the overall popu-
lation of barrel sponges on Florida’s reefs is 
actually increasing. However, this may be 
because coral population is in decline.
	 Federal grants to Pawlik for marine 
chemical ecological research support train-
ing for undergraduate and graduate students 
and for a Fulbright postdoctoral investiga-
tor. The program has fostered collaboration 
between scientists and students from six 
nations and has facilitated Web-based out-
reach, including the production of a photo-
graphic key to the sponges of the Caribbean.
	 Results continue to advance under-
standing of the complex relationships 
between predators and competitors in coral 
reef environments as well as the applicability 
of chemical defense theories derived from 
studies of these ecosystems.

left to right: Dave Hines, undergraduate, rising 
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Joe Pawlik; Tim Henkel, Ph.D. student; 
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Lopez-Legentil, postdoctoral researcher and 

Fulbright scholar on the aft deck of the R/V 

Seward Johnson off Sweetings Cay  

in the Bahamas.  

The Caribbean’s master chemists

“Most recently we’ve started looking at 
interactions between sponges and corals.  

Corals are dying, perhaps in part because of global 
warming, and now sponges dominate some reefs.”
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