
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 

 
EXUMA SOUND ECOSYSTEM RESEARCH PROJECT: SCOPE OF WORK 

 
The Exuma Sound, in the eastern Bahamas, is a partially enclosed body of water covering over 10,000 
square kilometers of open ocean habitats. This region is home to sharks, whales, seabirds, deepwater 
coral reefs, and much more. In the past five years, at least three new species have been described here, 
and more surely await discovery.  
 
What makes this area unique is the close proximity and 
incredible access to mangrove creeks, shallow sand 
banks, coral reefs, deep ocean basins, and open ocean 
ecosystems. The crystal-clear waters of the Exuma Sound 
are characterized by low nutrient levels which results in 
intense competition among predators for the limited 
prey available here. 
 
Scientists at the Cape Eleuthera Institute have studied the 
edges of Exuma Sound extensively over the past ten years, 
but have yet to investigate life in the open ocean. The 
species that occur here, how they interact with each 
other, and how they behave in a relatively pristine 
environment remains a mystery.  
 
As The Bahamas strives to protect 20% of the nearshore 
environment by 2020, there is a growing need to 
recognize the value of offshore resources and inform the siting of marine protected areas in these 
pelagic ecosystems that are often ignored in conservation plans.  
 
Our research program is centered around three goals that are locally focused yet can inform our 
understanding of pelagic ecosystems regionally: 
 

1) DESCRIBE THE PELAGIC FOOD WEB 
 

What are the top predators here, what species make up the base of the food chain, and what 
species are important vectors for nutrient transfer between ecosystems? 

2) UNDERSTAND THE ECOLOGICAL IMPORTANCE OF THE EXUMA SOUND  
 

What purpose does this area serve to economically and ecologically important species in The 
Bahamas? Is it a feeding, breeding, mating, or nursery habitat for any species of concern? 

3) INFORM THE CONSERVATION OF FISHERY RESOURCES
 

How can we model the pelagic food web to support ecosystem-based fisheries management 
in this and similar habitats around the Caribbean? How can we sustainably enhance 
fisheries access for small-scale fishers? How do we site protected areas in the open ocean 
and are there any suitable locations for protection in the Exuma Sound?  

Fig 1: Exuma Sound, The Bahamas 



 

 

 
 

PELAGIC SHARK ECOLOGY & CONSERVATION 
 

The Exuma Sound is a challenging ecosystem for large 
marine predators such as sharks since primary 
production is extremely limited. Therefore, these 
animals need to adapt their foraging tactics in relation 
to food availability and its changes in space and time. 
Several species of sharks regularly occur in the Exuma 
Sound and share this habitat with a variety of large 
bony fish, whales, and seabirds, suggesting that 
competition between co-occurring species is fierce. 
 
Preliminary surveys have shown that dusky and silky 
sharks are sporadically abundant here. All of the silky 
sharks caught to date have been juveniles, leading us 
to believe that this region could be a nursery habitat 
for this species. Dusky sharks, however, are always caught as adults and are only found in association with 
schools of tuna and mahi-mahi.  
 
Pelagic sharks like these are threatened by fisheries bycatch and direct exploitation in purse seine, 
longline, and gillnet fisheries around the world, including in the NW Atlantic and in the wider Caribbean 
region.  
 
In order to learn more about these animals and support their sustainable management, we intend to 
conduct a series of research projects that shed light on the following: 
 

1) ECOLOGICAL ROLE  
 

What do these species eat and what role do they play in the wider food web?  Do they 
compete for resources with other predators such as teleost fish and marine mammals? If so, 
when and where does this competition occur? 
 

2) MOVEMENT AND HABITAT USE 
 

What factors drive the horizontal and vertical movements of pelagic sharks in Exuma Sound 
and how might these be affected by climate change?  At what depths to these species occur, 
and how might their preferred depths overlap with commercial fisheries elsewhere?  
 

3) VULNERABILITY 
 

How do silky and dusky sharks respond to longline capture? Can we reduce bycatch 
associated with fish aggregation devices (FADs) by understanding their behavioral 
ecology? Can we predict mortality after capture using simple reflex tests or the analysis of 
blood chemistry? 
 
 
 
 

 
 

 

A dusky shark after being lured away from a school of 
feeding tunas. Dusky sharks are protected in US waters 

due to overfishing and bycatch interactions, making them 
a management priority.  



 

 

 
 
 

SEABIRD ECOLOGY & CONSERVATION 
 

Fishermen have long known to look to the sky to 
identify bursts of feeding activity beneath the waves 
and to target big game fishes chasing bait balls to the 
surface. In an area with limited prey and abundant 
oceanic predators, seabirds must be fierce 
competitors to get their share of the baitfish and squid 
that make up the bulk of the diet of these subsurface 
hunters. 

 
Preliminary surveys offshore have shown that the 
Exuma Sound hosts a diverse assemblage of seabird 
species that are of conservation interest, including 
the Audubon’s shearwater, bridled and sooty terns, 
white-tailed tropicbirds, magnificent frigatebirds, 
brown noddies, white-crowned pigeons, and Wilson’s 
storm petrels. Many of these species breed in the 
Bahamas, but practically no information exists on the 
importance of the Exuma Sound as a foraging area during the reproductive season.  
 
To support the sustainable and often international management of these species, we hope to conduct 
a series of research projects that shed light on the following: 
 

1) MIGRATION PATTERNS 
 

When and how far do these species travel? Are they Bahamian residents or seasonal visitors? 
On which islands do they nest and where do they feed and roost? What are critical foraging 
and breeding habitats for each species within the eastern Bahamas? 
 

2) FEEDING ECOLOGY & TOXICOLOGY 
 

What are the predominant prey species for seabirds in the Exuma Sound, and where do these 
birds fall in the pelagic food web? How does their diet influence the accumulation of toxins 
in their tissues?  Do seabirds contain high levels of toxins here, in a relatively pristine 
environment, compared to more developed areas in the region like the east coast of Florida? 
 

3) VULNERABILITY 
 

What is the population status of pelagic seabirds around the Exuma Sound? Are their nests 
preferentially located in places that lack egg predators, such as on isolated keys off of the 
main Bahamian islands?  
 
 
 
 
 
 
 
 
 

 

An Audubon’s shearwater takes off to continue feeding. 
This species is one of the most abundant around schools of 

fishes feeding at the surface in Exuma Sound, although 
their population is in decline.  



 

 

 
 

 
FISH AGGREGATION DEVICE (FAD) RESEARCH 

 
FADs constitute any natural or man-made objects 
that attract fish to a certain location, such as 
driftwood, sargassum mats, or buoys.  They have 
been leveraged by fishers for centuries and now 
play a large and often controversial role in 
commercial fisheries, contributing to more than 
half of the tuna catch landed globally. 
 
Bycatch is very common when fishing man-made 
FADs because of the diversity of species 
concentrated in mixed schools around one 
structure. As FADs can attract marine species that 
would normally travel long distances between 
feeding, breeding, and birthing grounds, they may 
act as ‘ecological traps’ that disrupt normal fish 
behavior. 
 
In late 2017, CEI deployed two sub-surface FADs 
at 10m deep anchored in deep water (600m) to 
create a platform to study and promote the conservation of pelagic fish and better understand the role of 
FADs in altering fish movements. Unique in that they are hidden from fishing activity, these research FADs 
have given us an exciting look into the lives of cryptic and sparsely distributed migratory predators such 
as mahi-mahi and wahoo.  
 
We hope to conduct a series of research projects that shed light on the following: 
 

1) COLONIZATION AND SUCCESSION 
 

What species use artificial FADs compared to natural FADs in the Exuma Sound? How does 
biomass accumulate on a FAD and change over time?  Do video surveys and side-scan sonar 
adequately characterize FAD-associated fish assemblages? 
 

2) MIGRATORY BEHAVIOR 
 

What are the migratory pathways of large game fish that use the FADs here?  Do the same 
fish return year after year and are they Bahamian residents, or are they relevant to fisheries 
elsewhere? 
 

3) ACOUSTIC TELEMETRY  
 

How do recreationally and commercially important fishes use FADs on a fine scale?  How 
do sportfish and sharks overlap or differ in their residence patterns? 
 
 
 
 
 
 

Juvenile jacks aggregate around a drifting FAD in Exuma Sound. 
These abundant baitfish likely constitute a significant portion of 
the diet of popular game fishes like wahoo and mahi-mahi. They 

are drawn to FADs seeking shelter in an otherwise desert-like 
environment with nowhere to hide. 



 

 

 
 
 
 
 
 
 

 
OCEAN OASES: UNDERSTANDING THE ECOLOGY OF SARGASSUM COMMUNITIES 

 
Sargassum is a unique marine algae that can 
complete its entire life cycle without ever attaching 
to a substrate. Instead, it drifts in ocean currents 
indefinitely and plays an important ecological role 
in the pelagic zone by providing shelter to small fish 
and invertebrates as a foundation species. In turn, 
it is a key foraging ground and nursery habitat for 
commercially important fish, marine turtles, and 
seabirds.  A number of factors such as elevated sea 
surface temperatures, ocean acidification, and 
runoff have led to a proliferation of Caribbean 
sargassum in the last five years. 
 
Unfortunately, sargassum also tends to accumulate 
marine debris like plastic within its entangled 
mass, increasing the chances of ingestion by fish 
and other organisms living there. 
 
As this patchy and ephemeral habitat has yet to be 
studied in the Exuma Sound, its ecological 
contribution to the larger food web remains to be 
understood in the face of a changing climate. 
 
To inform the sustainable management of pelagic fisheries here in The Bahamas and wider Caribbean 
region, we hope to conduct a series of research projects that shed light on the following: 
 

1) BIODIVERSITY 
 

What species inhabit sargassum mats in the Exuma Sound?  Are there any species of 
conservation interest (hatchling sea turtles, juvenile sportfish, etc.) in these communities? 
 

2) PLASTIC POLLUTION 
 

What proportion of a sargassum mat is comprised of plastic or other marine debris?  How 
often are any associated animals entangled in or ingesting plastic there? 
 

3) TROPHIC ECOLOGY 
 

What role do sargassum communities play in supporting the pelagic food web? What is their 
importance in the open ocean relative to other sources of primary production from the 
nearby coastal and reef-associated ecosystems? 
 
 
 
 
 
 
 

Sargassum accumulates to form floating ‘life rafts’ that act as 
important habitat for numerous pelagic species.  The 

propensity for these mats to form along current lines also 
means that they frequently trap marine debris, increasing the 

chances of plastic ingestion by marine species. 



 

 

 
 
 

 

MARINE MAMMAL ECOLOGY & CONSERVATION 
 

Marine mammals are among the top predators in the 
Exuma Sound, diving deep to target fish and squid 
living within the twilight zone. However, the full range 
of species that occur here is still unknown, as is their 
behavior in an environment that is free from sonar 
and heavy boat traffic. Comparing behavior in this 
relatively pristine environment to nearby regions more 
affected by anthropogenic stressors is of interest to the 
US Navy and others, particularly as deep-diving whales 
are among the most likely to strand after intense sonar 
activity. 

 
Preliminary surveys have shown that poorly studied 
marine mammals of conservation interest occur in 
Exuma Sound, including Blainville’s, Cuvier’s, and Gervais beaked whales, pilot whales, and dwarf sperm 
whales. While these species have been studied elsewhere in the western Atlantic, our knowledge of them 
in the southeastern Bahamas is entirely lacking.   
 
Thus, documenting sightings and understanding the role that these species play in the ecosystem can 
support the placement of marine protected areas in the future and help us better mitigate for 
anthropogenic disturbance.  To do so, we intend to conduct a series of projects that shed light on the 
following: 
 

1) TECHNOLOGY & WHALES 
 

How can new technology be used to identify important whale habitat?  Through the use of a 
fixed-wing drone and a side-scan sonar, we can greatly increase our search area in finding 
these animals and their important foraging habitats throughout the Exuma Sound. 
 

2) SEASONALITY & MIGRATORY BEHAVIORS 
 

When and how far do these species travel? Are they Bahamian residents? What are critical 
habitats for them in the Exuma Sound? What environmental variables predict their 
occurrence here that can then be used to predict their occurrence elsewhere? 
 

3) TROPHIC ECOLOGY & NUTRIENT TRANSPORT 
 

What are the dominant prey species for cetaceans in Exuma Sound, and what role do marine 
mammals occupy in the pelagic food web? Further, what role do pelagic marine mammals 
play in the transport of nutrients from deep waters to the surface? 
 

4) ACOUSTIC DISTURBANCE
 

What characterizes natural diving behavior in beaked whales and how are those behaviors 
impacted by sonar activities on the US Naval Range in the Tongue of the Ocean (“AUTEC”) 
compared to the Exuma Sound? 

  

WEBSITE    |    FACEBOOK    |    INSTAGRAM    |    VIMEO    |    PUBLICATIONS 

 A Blainville’s beaked whale (Mesoplodon densirostris) 
surfaces for a breath in Exuma Sound. These deep divers 

are listed as Data Deficient by the IUCN. 



 

 

 
 
 
 
 

ABOUT US AND OUR COLLABORATORS 
 

BRENDAN TALWAR, MSC 
 
Originally from Louisville, Kentucky, Brendan has been 
working with CEI since his first arrival to Eleuthera in 
2012.  His research to date has been focused on 
reducing interactions between fisheries and sharks and 
better understanding life in the deep ocean.  
 
He received a Bachelor’s of Science in Biology from 
Furman University in 2011 and a Master’s of Science in 
Ecology and Evolution from Florida State University in 
2016. He is now a scientist at the Cape Eleuthera 
Institute and a PhD student at Florida International 
University.  
 

ERIC SCHNEIDER, MSC 
 
Eric grew up near Washington D.C. and has been working with CEI since 
2013. His research interests are motivated by a desire to improve fisheries 
management, and as such he has worked alongside fishermen on projects 
focused on a variety of recreationally and commercially important species 
in The Bahamas such as stone crabs and bonefish.  
 
He received a Bachelor’s of Science in Biology from Gettysburg College in 
2013 and a Master’s in Natural Resources and Environmental Science from 
the University of Illinois in 2017. Eric is a scientist at the Cape Eleuthera 
Institute and a PhD student at Glasgow University in the U.K. 
 


