
 



Foreword 
 

The Bahamas Natural History Conference (BNHC) is the largest scientific conference in the Bahamas 

and the most important forum to share the results of scientific research taking place in our 

archipelago. During BNHC, hundreds of people gather to share their research findings, and learn about 

the various goings-on in the natural science and environmental sphere in The Bahamas. 

 

This year, the 5th biennial BNHC was planned for May 4th to 8th, which was also within the year of the 

BNT’s 60th Anniversary. Preparations were well underway for another exciting and productive in-

person meeting, but COVID-19 changed that for all of us. We decided to change the format of the 

conference for the safety of our employees and participants. 

 

As the BNT transitioned into working remotely, we explored the feasibility of holding a virtual version 

of BNHC. Of course, holding an online version presented with its own unique set of challenges but we 

decided it was important to still host that the event, and shouldered on with planning to make this 

happen. Led by the untiring efforts of Science Officer Giselle, with the support her colleagues on the 

Science & Policy team, a plan was devised and set into motion. 

 

The Bahamas Natural History Conference Virtual Webinar Series (BNHC V) thus began on June 10th.  

Participants enjoyed twelve weeks of interesting and informative presentations by leading Bahamian 

and international researchers. Unfortunately, we unable to host workshops and the ever-popular 

Donald Gerace Student Series this year, due to the electronic format, and limited resources. 

 

We are deeply appreciative of everyone who attended, both general attendees and presenters. Your 

collective participation helped ensure that despite the challenges, we were still able to pull off and a 

phenomenal BNHC. 

 

We all now continue to watch and wait to see what unfolds with this pandemic.  We wish you and you 

all health and safety and hope to see you all for the next iteration of this important scientific 

conference. 

 

 

 

 
Eric Carey 

Executive Director 

Bahamas National Trust 

 

  



Schedule and Sessions 

You can find recordings of all of the sessions of BNHC V on the Bahamas National Trust’s YouTube 

page on the dedicated BNHC V playlist. 

You can also find individual recordings respectively; 

• Session 1: "Hurricane Dorian: Reports from the Field" 

o June 10th at 10 AM EDT 
▪ Dr. Craig Dahlgren, Executive Director of the Perry Institute for Marine Science 

▪ Bradley Watson, Avian Science Officer, Bahamas National Trust 

▪ Rashema Ingraham, Executive Director of Waterkeepers Bahamas 

▪ Justin Lewis, Bahamas Initiative Manager, Bonefish and Tarpon Trust 

• Session 2: "The Case for KBAs" 

o June 17th at 2 PM EDT 
▪ Dr. Penny Langhammer, Executive Vice President of Science & Strategy, Global 

Wildlife Conservation 

▪ Janine Antalffy, PhD Candidate and Research Assistant, University of Maryland, 

Baltimore County 

▪ Dr. Frank Rivera-Milán, Wildlife Biologist, United States Fisheries and Wildlife Service 

• Session 3: "Fish for the Future" 

o June 24th at 2 PM EDT 
▪ Dr. Lester Gittens, Senior Fisheries Officer, Bahamas Department of Marine 

Resources 

▪ Dr. Krista Sherman, Senior Scientist, Perry Institute for Marine Science 

▪ Dr. Andrew Kough, Research Biologist, John G. Shedd Aquarium 

▪ Eric Schneider, Research Associate, Cape Eleuthera Institute 

• Session 4: "Bahamian Reptiles: Land & Sea"  

o July 1st at 11 AM EDT 
▪ Annabelle Brooks, Adjunct Scientist at CEI and PhD candidate at University of Exeter 

▪ Joseph Wasilewski, President, Natural Selections of South Florida 

▪ Shannan Yates, Assistant Retreat Curator, Bahamas National Trust 

▪ Nathan Robinson, Researcher, Fundacion Oceanogràfic 

• Session 5: "Bahamian Marine Megafauna" 

o July 8th at 11 AM EDT 
▪ Dr. Dean Grubbs, Associate Director of Research, Florida State University 

▪ Dr. Austin Gallagher, Chief Executive & Lead Scientist, Beneath the Waves 

▪ Matt Smukall, President & CEO, Bimini Biological Field Station 

▪ Duncan O'Brien, Collaborator, The Centre for Ocean Research & Education 

• Session 6: "2020 and Beyond: The Fishing Industry’s Future" 

o July 15th at 2 PM EDT 
▪ Dr. Nick Higgs, Director of the Cape Eleuthera Institute 

▪ Dr. Karlissa Callwood, Director of the Community Conservation Education and Action 

Program, Perry Institute of Marine Science 

▪ Dr. Nicola Smith, Postdoctoral Researcher, Simon Fraser University 

▪ Morgan Hightshoe, Research Associate, Nova Southeastern University 

• Session 7: "Finding the Balance: Ecotourism in The Bahamas" 

o July 22nd at 11 AM EDT 
▪ Dr. Charles Knapp, Vice President of Conservation research, Shedd Aquarium, Dr. Susannah 

French, Professor and Associate Department Head, Utah State Univserity, and Dr. Charles Kwit, 

Assistant Professor, University of Tennessee Knoxville 

▪ Dr. Graham Reynolds, Assistant Professor, University of North Carolina Asheville 

▪ Ms. Emma Doyle, MPAConnect Coordinator, Gulf & Caribbean Fisheries Institute 

▪ Mr. Stephen Connett, Family Island Research & Education 

  

https://www.youtube.com/playlist?list=PLVKhv6FbS4h1sH3qLGMM7OkZukm1TcbhN
https://youtu.be/VmIghR23aq4
https://youtu.be/Lq8ah0Xa7pI
https://youtu.be/xtpIKn7xpb8
https://www.youtube.com/watch?v=n4mdm9y9M70
https://youtu.be/hApsTbqPx18
https://youtu.be/toUDEk4Ro4c
https://youtu.be/0FG_5ojC6tg


• Session 8: "Food for the Future: Bahamian Invertebrates" 

o July 29th at 11 AM EDT 
▪ Dr. Carol Landry, Associate Professor, Ohio State University 

▪ Tami LaPilusa, Lecturer, SUNY Oneonta 

▪ Dr. Deborah Matthews, Biological Scientist, Florida Museum of Natural History 

▪ Mr. William Bigelow, M.Sc. Candidate, Memorial University of Newfoundland 

• Session 9: "Get Involved: Community-based Conservation" 

o August 5th at 11 AM EDT 
▪ Ms. Kristal Ambrose, Founder, Bahamas Plastic Movement 

▪ Ms. Natalie Miaoulis, Conservation Practitioner, The Nature Conservancy 

▪ Dr. Ancilleno Davis, Principal & CEO, Science and Perspective 

▪ Megan Pinder, Undergraduate Student, and Dr. Heather Masonjones, Professor, The 

University of Tampa 

• Session 10: "Conservation Status: International Species of Concern" 

o August 12th at 11 AM EDT 
▪ Dr. David P. Philipp, Chair, Fisheries Conservation Foundation 

▪ Dr. Ethan Freid, Botanist, Bahamas National Trust 

▪ Sarah Luongo, PhD Candidate, Florida International University 

▪ Bradley Watson, Avian Science Officer, Bahamas National Trust 

• Session 11: "Into the Deep: Exploring the Depths of Bahamian Oceans" 

o August 19th at 11 AM EDT 
▪ Dr. Charlotte Dunn, President, Bahamas Marine Mammal Research Organization 

▪ Dr. Steven Kessel, Director of Marine Research, Shedd Aquarium 

▪ Brendan Talwar, Senior Research Scientist, Cape Eleuthera Institute 

▪ Brendan Shea, Research Associate, Beneath the Waves 

• Session 12: "Our Islands and Life on Land" 

o August 26th at 11 AM EDT 
▪ Dr. Mark Stephens, Associate Professor of Geography, University of The Bahamas 

▪ Dr. Kristen Welsh-Unwala, Lecturer of Small Island Studies, University of The Bahamas 

▪ Mr. Nicholas Milton, University of Birmingham 

▪ Mr. Dorlan Curtis, Sustainability Teacher, Center for Sustainable Development (The 

Island School) & Mr. Allan Jones, Researcher, Center for Sustainable Development 

(The Island School) 

  

https://youtu.be/vUJOEoMc0nc
https://youtu.be/LcfkVeqp2I0
https://youtu.be/kz4L63lMDKc
https://youtu.be/DOcyvr0lDsg
https://www.youtube.com/watch?v=tcMSW7_iQKg


 

https://youtu.be/VmIghR23aq4


Short-term effects of Hurricane Dorian on coral reefs of Abaco and Grand Bahama 
Craig Dahlgren1, Krista Sherman1 
1Perry Institute for Marine Science, 5356 Main Street, Suite 1, Waitsfield VT 05673 USA 

 

Hurricane Dorian was an historic storm causing devastation to communities of Abaco, Grand Bahama 

and surrounding islands of the Little Bahama Bank. Using data collected from coral reefs around Abaco 

and Grand Bahama over the year prior to the storm, and data collected from the same reefs less than 

2 months after the storm, the Perry Institute for Marine Science and its partners had an 

unprecedented opportunity to assess the damage from a hurricane of this magnitude across the full 

spatial extent of hurricane impacts. To provide a rapid assessment of reef impacts at a very coarse 

level, we developed a Hurricane Damage Index (HDI) based on four main types of damage: 1. physical 

destruction of reefs, 2. sediment movement/burial, 3. debris, and 4. coral health/bleaching. We also 

used Atlantic and Gulf Rapid Reef Assessment (AGRRA) data collected before and after Hurricane 

Dorian at 29 coral reef sites to provide a more detailed and quantitative assessment of hurricane 

damage to reefs across the Little Bahama Banks. AGRRA data was used to assess the effect that the 

storm had on key metrics of coral reef health. Here we report on both quantitative changes to reef 

health and HDI ranking for sites across Abaco and Grand Bahama and provide some preliminary 

explanation of spatial patterns observed across reefs. 

 

 

An update on Post Hurricane Dorian Assessments on Abaco and Grand Bahama 
Bradley Watson1, Scott Johnson1, George Wallace2, Dan Lebbin2, Christopher Johnson1, David Knowles1 
1Bahamas National Trust, Bay Street Business Centre, P.O. Box N-4105, 2American Bird Conservancy, P. O. Box 

249, The Plains, Virginia 20198 USA 

 

In September 2019, Hurricane Dorian slammed into the northern Bahamas islands of Abaco and Grand 

Bahama, causing billions of dollars in damage, dozens of human deaths and destroying much of the 

pineland ecosystems, with as much as 100% tree mortality in some areas. The pineland and coppice 

ecosystems are important habitats for many species of native and endemic animals, including five 

endemic Bahamian birds. Such a catastrophic storm may have caused major declines among these 

endemics, with two species (the Bahama Warbler and Bahama Swallow) already listed as Near 

Threatened and Endangered, respectively. The Bahamas National Trust in association with American 

Bird Conservancy and with support from the National Geographic Society and BirdsCaribbean spent 

10 days on both islands, conducting bird and vegetation surveys in both damaged and undamaged 

pineland and coppice habitats. This presentation serves as an initial presentation of our results. 

 

 

Hurricane Dorian: Water and Oil, How We Were Not Prepared for the Spill 
Rashema Ferguson1 

1Waterkeepers Bahamas, Suite 7 Jasmine Corporate Center, Freeport, Grand Bahama, The Bahamas 

 

Fieldwork driven by the past effects of Hurricane Dorian that brought with it huge storm surges that 

covered nearly 60% of Grand Bahama as well as tornadic activities and gusts of winds that completely 

damaged 5 of Equinor’s above-ground storage tank roof tops.  The damage to the roof tops resulted 

in an oil spill of 55,000 barrels of crude oil into the pine forests north of the facility.  In this 

presentation, we will talk about our immediate response to the oil spill, that included monitoring 

water quality levels at nearby and impacted wetlands to the spill to determine the scope.  We will 

show results of some of our ongoing monitoring efforts and introduce our eco-risk assessment plan of 

action for final reporting.  We will emphasize the need for urgent mitigation and preventative 



measures by all responsible parties to limit the clean-up and response time for future and unpredicted 

oil spills. 

 

 

Restoring the Coast: Post-Dorian Mangrove Restoration 
Justin Lewis1 

1Bonefish & Tarpon Trust, Freeport, Grand Bahama, The Bahamas 

 

Hurricane Dorian was the most powerful and destructive hurricane to ever hit The Bahamas. As a 

category 5 storm it had sustained winds 185mph with gust up to 220mph, that stalled over the 

Northern Bahamas for three days, causing major damage estimated at $3.4 billion. Fishing 

communities were devastated by the storm where recreational bonefishing and commercial fishing 

are cornerstones of East Grand Bahama’s and Abaco’s economy. Impacts of the storm to the terrestrial 

environment were evident, but how did the marine, particularly the flats environment fare after the 

storm? Initial surveys suggested that the underwater habitat on the flats were intact, and bonefish 

populations were healthy. However, it was clear that mangroves were heavily impacted which are 

important nursery grounds for a variety of organisms and protect the coast from erosion and storm 

surge. Ground truthing and remote sensing were done in Grand Bahama and Abaco to quantify the 

extent of the damage to mangroves from Dorian. Results showed that on Abaco an area of 87.73 km² 

(40.12%) of mangroves were damaged or destroyed, and on Grand Bahama an area of 91.17 km ² 

(73.77%) of mangroves were damaged or destroyed. These high levels of damage and mortality 

indicated that restoration efforts were needed to kickstart mangrove recovery on Grand Bahama and 

Abaco. Bonefish & Tarpon Trust (BTT), Bahamas National Trust (BNT), Friends of the Environment, and 

MANG are partnering to restore mangroves on these islands. The project will also include an education 

and outreach component that will involve schools, community groups and fishing guides. Red 

mangroves (Rhizophora mangle) will be the focus of this project, with black mangroves (Avicennia 

germinans) and white mangroves (Laguncularia racemose) being planted as well. Propagules will be 

collected from around The Bahamas and some brought in Florida over a multi-year period where they 

will be grown in nurseries to sapling size and planted in areas that will be determined by test planting 

and knowledge of fishing guides. The purpose of this project is not to replace every mangrove that 

was lost but instead to plant as many as possible in specific locations over a large geographical area 

that maximize survival and dispersal of propagules to surrounding impacted areas once the mangroves 

reach reproductive size.  

 

  



 

https://youtu.be/Lq8ah0Xa7pI


Key Biodiversity Areas 
Penny Langhammer1, Barney Long1, Shelley Cant-Woodside2, Scott Johnson2, Bradley Watson2, Pachancia 

Knowles2, Giselle Deane2 
1Global Wildlife Conservation, 500 N Capital of Texas Hwy Building 1, Suite 200, Austin, TX 78746, USA, 2Bahamas 

National Trust, Bay Street Business Centre, P.O. Box N-4105 

 

Key Biodiversity Areas (KBAs) are sites that contribute significantly to the global persistence of 

biodiversity. Identified by national constituencies using globally standardized criteria, KBAs help 

countries identify sites with globally important populations of species (or extents of ecosystems) 

where conservation action can be focused to prevent biodiversity loss. A global standard for the 

identification of Key Biodiversity Areas was launched at the World Conservation Congress in 2016, 

following a multi-year process led by IUCN to consolidate the criteria and methodology for identifying 

sites as KBAs. The KBA Standard builds on and harmonizes existing approaches to the identification of 

important sites for biodiversity, including Important Bird and Biodiversity Areas (IBAs) and Alliance for 

Zero Extinction sites. United by the global standard, a Key Biodiversity Areas Partnership of 13 

international nature conservation organizations is supporting the efforts of national partners to map, 

monitor and conserve these important sites. KBAs were first identified for birds in the Bahamas in 

2008 through the process to identify IBAs across the Caribbean. Work to identify KBAs for other 

taxonomic groups began the following year, supported by the Critical Ecosystem Partnership Fund as 

part of developing its funding strategy (ecosystem profile) for the Caribbean hotspot. The KBAs of the 

Caribbean were updated in 2019 through an update to the ecosystem profile in preparation for 

another round of funding, but more than a dozen sites in the Bahamas could not be confirmed as KBAs 

against the global standard due to lack of time and data. Bahamas National Trust and partners have 

begun an effort to complete this work and ensure that these and other sites are identified, 

documented, and incorporated into the World Database of Key Biodiversity Areas to inform and guide 

conservation decision-making at local, national and global levels. 

 

 

Population Assessment of Great Abaco Parrot 
Frank Rivera-Milan1, Caroline Stahala2, Scott Johnson3, Bradley Watson3 
1United States Fish and Wildlife Service, Laurel, Maryland 20708 USA, 2Audubon Florida, Western Florida 

Panhandle, 3Bahamas National Trust, Bay Street Business Centre, P.O. Box N-4105 

 

Geographic isolation and small population size increase the risk of extinction of endemic island parrot 

population due to catastrophic events. Hurricane Dorian struck the Abaco Islands on September 1, 

2019. Dorian was a Category 5 hurricane, with sustained winds of 185 mph (295kph). During the last 

pre-reproduction survey in April 2018, the Great Abaco Parrot (Amazona leucocephala abacoensis) 

had a density of 0.215 individuals/hectare (SE = 0.041, 95% CI = 0.148−0.311) and a population size of 

8,832 individuals (SE = 1,699, 95% CI = 6,079−12,833) in a survey region covering 41,148 hectares. The 

Great Abaco Parrot population resisted previous hurricanes, droughts and fires, and responded 

positively to cat removal at nesting sites. However, Dorian was the most intense hurricane on record 

to strike the Bahamas; and based on post-hurricane population assessments of other island parrot 

populations, we expect a significant decline with a recovery time of about 4−6 years, assuming cat 

removal and reproduction are successful, and no additional catastrophes occur during that time. 

Based on monitoring data collected in 2002−2018 and Bayesian state-space logistic model, the Great 

Abaco Parrot population has a median maximum population growth rate (rmax) of 0.155 (95% CRI = 

0.107−0.257) and a median population carrying capacity (K) of 18,343 individuals (95% CRI = 

10,483−29,248). Model-based predictions for 2020−2030, showed a mean population size of 8,227 

individuals (SD = 1,418, 95% CRI = 6,163−10,797) at the survey region in April 2026. In 2020 and 2021, 



we recommend conducting pre-reproduction surveys during late April and post-reproduction surveys 

during early October to estimate abundance and population rate of change (Rt = Nt+1/Nt = births 

−deaths), corrected for changes in detection probability. The Great Abaco Parrot population may not 

reproduce successfully during that time due to food limitation and nest predation by cats. 

 

 

Remote sensing and land classification of Andros, home of the critically endangered Bahama Oriole 
Janine Antalffy1, Jennifer Christhilf1, Michael Rowley1, Kevin E. Omland1, Matthew Fagan1 
1University of Maryland, Baltimore County, 1000 Hilltop Circle, Baltimore MD, 21250 

 

Andros encompasses the entire range of the critically endangered Bahama Oriole. Recent advances in 

our understanding of the habitat use of the Bahama Oriole suggest that this bird, once thought to be 

restricted to developed areas along the coast, may use a wider range of habitats on the island. 

Previous understanding of how the Bahama Oriole uses different habitats on Andros largely 

underestimated the importance of other habitats, such as native Caribbean Pine forest. Even though 

Andros is the largest in the Bahamas, much of the land area is difficult to access and largely 

unexplored. To better estimate the distribution of the different habitats on Andros we generated a 

habitat classification map using field surveys and remotely sensed multispectral imagery. Using a 

machine learning algorithm, we distinguished 13 major habitat classes across Andros and produce a 

digital land classification map. We are incorporating this map into a species distribution model along 

with environmental variables to predict areas of Andros where the Bahama Oriole is likely to be 

present. Our results highlight the distribution of habitats, particularly pine forest, across Andros that 

may be suitable for the Bahama Oriole and suggest this species may have a much broader distribution 

than previously believed. Researchers and policy makers can use this information to implement 

effective management plans in efforts to ensure the future viability of the Bahama Oriole and other 

native Bahamian plant and animal species. 

  



 

https://youtu.be/xtpIKn7xpb8


SIZE SELECTIVITY AND BYCATCH MORTALITY OF LOBSTERS AND OTHER TAXA IN CASITAS COMPARED 

TO TRAPS IN THE BAHAMIAN LOBSTER FISHERY 
Lester Gittens1 
1Department of Marine Resources, East Bay Street, Nassau, Bahamas 

 

Bycatch has been defined in varying ways (Kirby and Ward 2014) ranging from “catch that is unused 

or undamaged” (Davies et al. 2009), the incidental take of undesirable size or age classes of the target 

species (e.g., juveniles or large females), or the incidental take of other non-target species (Lewison 

et al. 2004). All of these definitions make clear that bycatch includes non-targeted animals that are 

caught by fishing gear. Most of the disagreement between definitions centers on what is considered 

targeted verses non-targeted (Davies et al. 2009), including whether organisms that were not 

necessarily targeted but are still retained should be considered bycatch. This talk will consider bycatch 

in its broadest sense, including: all nontarget taxa, non-target size classes, and other species that 

fishers retain but would not catch if they were not fishing for the primary species. 

 

 

Fish aggregation devices (FADs) as conservation tools 
Eric Schneider1 Dr. Travis Van Leeuwen2, Dr. David Bailey3, Dr. Shaun Killen3 

1Cape Eleuthera Institute, Cape Eleuthera Island School Queen's Highway PO Box EL26029 Eleuthera, Bahamas, 
2Fisheries and Oceans Canada, 280 Torbay Rd, St. John's, NL, Canada A1A 3W8, 3Institute of BAH&CM, Graham 

Kerr Building, University of Glasgow, Glasgow G12 8QQ 

 

The propensity of pelagic fishes to aggregate around floating structure has been exploited by fishers 

for centuries, and the rapid expansion of this commercial and recreational fishing technique over the 

past 30 years has made the need for more research in pelagic fisheries ecology obvious. Data 

collection in the open ocean poses numerous logistical challenges and this fact has resulted in a 

relatively poor understanding of the basic biology and ecology of many pelagic species. Furthermore, 

the behavior of these fishes when associated with floating structures (fish aggregation devices in 

particular) is not well understood but is essential information for the development of effective 

management and stock conservation strategies. To address this need, two sub-surface moored fish 

aggregation devices (FADs) were installed in the pelagic zone offshore from Eleuthera, The Bahamas 

to serve as a platform to study the biodiversity and dynamics of fish assemblages around these 

structures. The high percentage of Bahamian waters being deep pelagic habitat, and the presence of 

a strong sportfishing sector, show the importance of understanding these artificial habitats and 

moving towards more effective FAD fisheries management. 

 

 

Population genomics and acoustic telemetry of Nassau grouper reveal fine-scale population 

structure and origins of aggregators 
Krista D. Sherman1,2,3,4*, Josephine R. Paris2, Andrew R. King2, Karen A. Moore2, Craig P. Dahlgren1, Lindy C. 

Knowles3, Kristine L. Stump4,5, Charles R. Tyler2 and Jamie R. Stevens2 
1Perry Institute for Marine Science, P. O. Box 435, Waitsfield, VT 05673, USA, 2Biosciences, University of Exeter, 

Stocker Road, Exeter, Devon EX4 4 QD, UK, 3Science and Policy, Bahamas National Trust (BNT), P.O. Box N-4105, 

Nassau, Bahamas, 4John G. Shedd Aquarium, 1200 S Lake Shore Drive, Chicago, IL 60605, 5Field Lab Consulting, 

LLC, 1180 8th Avenue West #208, Palmetto, Fl 3421, USA 

 

Nassau grouper are globally critically endangered and a key fishery species in The Bahamas and parts 

of the Caribbean, with an urgent need for better management and conservation. Within The Bahamas, 

restriction-site-associated DNA sequencing (RAD-seq) and acoustic telemetry were used to establish 

demographic structure, diversity and connectivity, and identify the origins of Nassau grouper using an 



active fish spawning aggregation (FSA) in the central Bahamas. RAD-seq analysis of 94 Nassau grouper 

sampled from nine locations in the country generated 13,241 single nucleotide polymorphisms (SNPs). 

Discriminate analysis of principal components and analyses of molecular variance provided evidence 

in support of population sub-structuring across The Bahamas. Environmental association tests were 

used to explore relationships between potential loci under selection, and the gene ontology for these 

SNPs were identified following alignment against the available genome for red spotted grouper. These 

data suggest that for Nassau grouper, some environmentally-linked loci are under positive selection. 

Associated acoustic telemetry data suggest the likely origins of five individuals, which travelled one-

way distances of up to 176 km from the FSA in the central Bahamas to two sites within the Exuma 

Cays Land and Sea Park – a no-take marine protected area. Analyses of high-resolution SNPs (including 

candidate loci under selection) revealed patterns of spatial structure and genetic connectivity not 

reflected by telemetry data alone. Nassau grouper from Exuma and Long Island appear to have genetic 

signatures that differ from other islands and from the Hail Mary FSA. Collectively, these findings 

provide novel information on the intraspecific population dynamics of Nassau grouper within The 

Bahamas and within an active FSA. 

 

 

Queen Conch Lobatus gigas population estimates and age structure suggest a potential natural 

refuge on the Cay Sal Bank, The Bahamas 
Philip M. Souza1, Andrew Kough2 
1Rosenstiel School of Marine and Atmospheric Science, University of Miami, Miami, FL 33149–1031, USA, 2John 

G. Shedd Aquarium, 1200 S Lake Shore Dr, Chicago, IL 60605, USA 

 

Cultural and economic demands for queen conch, Lobatus gigas (Linnaeus, 1758), have led to the 

overexploitation of this iconic species throughout its range in the wider Caribbean. Fisheries managers 

have responded in many ways, from remaining idle to placing moratoriums on conch harvest, yet 

heavily harvested conch populations have been slow to recover, and descriptions of natural baselines 

are missing. The study describes a population of conch surveyed on the isolated, partially submerged, 

carbonate platform known as the Cay Sal Bank, The Bahamas, using traditional and interpolation 

techniques. Counts and shell measurements of conch within six study areas were obtained using 118 

timed dive surveys over shallow water habitat (<20 m). The density and standing stock of adult conch 

were calculated using raw estimates, estimates retroactively standardized by distance, and estimates 

from Geographic Information Systems (GIS) kriging interpolation. All methods result in similar 

abundance estimates and include one of the highest abundances of conch found for decades in legally 

fishable waters within the Caribbean. Shell measurements revealed multiple‐year cohorts within the 

nurseries encountered, suggesting consistent recruitment. Lip thickness, a proxy for age, significantly 

increased with distance to Nassau in unprotected areas within The Bahamas, and Cay Sal Bank 

contains the second oldest average population observed in legally fishable waters. Media reports 

show that remote Bahamian banks are increasingly threatened by poaching as fishers deplete 

accessible stocks. Biophysical models demonstrate potential larval connectivity from Cay Sal Bank to 

both the Grand and Little Bahamas banks. We suggest protecting Cay Sal Bank as a modern baseline 

for conservation management and as a larval source located upstream of major Bahamian fishing 

grounds. 

  



 

https://www.youtube.com/watch?v=n4mdm9y9M70


Assessing the short-term impacts of biologgers on juvenile green sea turtles using a combination of 

animal-borne cameras and drones 
Nathan J. Robinson1,2, Sebastian Hoefer2, Sophie Mills2, Ana Miguel Blanco3, Alexander Smith2, Laura St. 

Andrews4, Theodora Pinou5 
1Fundación Oceanogràfic, Oceanogràfic,. 46005, Valencia, Valencia, Spain, 2Cape Eleuthera Institute, Cape 

Eleuthera Island School, Cape Eleuthera, Eleuthera, The Bahamas, 3Biotechvana SL, Parc Cientific Universitat de 

Valencia., 46980 Paterna, Valencia, Spain, 4Department of Biology, Purdue Fort Wayne, Fort Wayne, 46815 

Indiana, USA, 5Department of Biological and Environmental Sciences, Western Connecticut State University, 

Danbury, 06810 Connecticut, USA 

 

There has been a dramatic increase in the use of biologgers, also known as animal-borne sampling 

devices, in the field of ecology in recent years. These devices can be fitted with a wide range of sensors, 

including cameras and depth loggers, to elucidate the behavior of free-ranging animals. Yet, as 

biologger use is increasing, there is a growing need to understand the potential impact of the 

attachment and retention of these devices on the study species. Here, we assessed the short-term 

effects of deploying biologgers onto juvenile green sea turtle Chelonia mydas in the waters of 

Eleuthera, The Bahamas using a combination of animal-borne cameras and drones. To encounter 

juvenile green turtles, we utilized the “rodeo” method. When turtles were captured, they were rapidly 

brought to the boat to be measured and checked for ID tags. Next, we fastened an animal-borne 

camera to the carapace using galvanic timed releases and a quick setting epoxy. As soon as the epoxy 

had set, the released within 50 m of its initial capture location. After 3-4 hr, the galvanic timed releases 

would corrode, allowing the camera to be recovered and the footage downloaded. To analyze these 

data, we divided the footage into 30 min segments and assess how much time the turtle spent 

conducting different behaviors during each segment. Lastly, we compared these data to equivalent 

data from a “control group” of comparable turtles that that had not been hand-captured and did not 

have biologgers attached but had been recorded by drone. When the animal-borne camera footage 

was averaged between all individuals, it revealed that for the first 30 min, turtles spent > 90 % of their 

time swimming. After the first 30 min, the percentage of time spent swimming decreased to 40 – 60 

%. Simultaneously, resting time increased to 20 – 40 %. We also observed feeding and socializing 

behavior, which individually occupied 0 – 10 % of video time. Interestingly, observed turtle behavior 

remained relatively consistent after the first 30 min until the conclusion of the 3-4 hr video segments. 

When behavior from animal-borne cameras was compared to drone footage, resting behavior was 

less frequently observed, consisting of  > 10 % of the time, and feeding and socializing behaviors were 

almost twice as frequent, consisting of < 10 % of the time each. In conclusion, while turtles do resume 

many of their essential behaviors i.e. feeding after 30 mins of being released, they remain in a recovery 

period for at least 4 hr. Furthermore, we demonstrated that drones are advantageous tools for 

monitoring undisturbed turtle behavior. 

 

 

The Rapid Influx of Invasive Reptiles Throughout Florida, The Caribbean and The Bahamas 
Joseph Wasilewski1 

1Natural Selections of South Florida, 24305 SW 142 Ave, Princeton, Florida 33032 USA 

 

In the state of Florida USA, 63 species of herpetofauna have been documented as invasive species. A 

large number have found their way through introductions from animal importers/dealers or 

unknowing pet owners, or through some sort of rafting/stowaway. Hurricanes may also be responsible 

for the movement of such reptiles. In fact, Hurricane Andrew in 1992 may have hastened the 

population of Burmese pythons, Python bivitattus throughout the Everglades. Green iguanas, Iguana 

iguana are one of the largest problems to date. They have been noted in the South Florida landscape 

since the late 1960’s but the numbers have increased logarithmically in the past ten years, since the 



most recent freeze in 2010. Populations of green iguanas presently occur from (north) Palm Beach 

and Martin Counties (south) to Key West. They prefer urban settings and are invading county parks, 

golf courses and neighborhoods. Green iguanas’ populations are beginning to disperse throughout the 

Caribbean via several avenues. Grand Cayman estimates their population of green iguanas at 

approximately 1.6 million. There are over one million green iguanas in Puerto Rico. Pockets of green 

iguanas are turning up in several geographical areas of Jamaica, Dominican Republic, Tokyo and 

Singapore. Cat Cay, Bahamas is a privately held island belonging to the Commonwealth of the Bahamas 

and managed by a USA-based company. The island is approximately 8 km south of Bimini, Bahamas. 

Biologists have removed almost 17,000 green iguanas from the island. Green iguanas have also been 

documented on Bimini, Grand Bahama, Exuma and are being moved from Bahamian island to island. 

The population of Burmese pythons, Python bivitattus in the Florida Everglades is well known. Boa 

constrictors are becoming a common sight on the island of Aruba. In Florida, Tegu lizards, Tupinambus 

merianae are being removed by the hundreds. What may not be known is that there are invasive 

herpetofauna species in many countries that include not only tropical, but temperate zones. The 

species are too long to list, but besides the USA, some of the countries include South Africa, 

Netherlands and Belgium. This issue is such a new field of science that many projects are currently 

underway to remove these populations and have to evolve on a constant basis. To date, no 

introduced, invasive species of reptiles have been completely eradicated. 

 

 

The Green Iguana Invasion in The Bahamas 
Shannan S. Yates1, Joseph A. Wasilewski2, Sandra Buckner3 
1Bahamas National Trust, Bay Street Business Centre Bay St. East Nassau, Bahamas P. O. Box N-4105, 2Natural 

Selections of South Florida, 24305 SW 142 Ave, Princeton, Florida 33032 USA, 3Villa Capulet, Montague 

Foreshore, 381 Eastern Road, P.O.Box N8893, Nassau, NP, The Bahamas 

 

Invasive species introductions constitute a significant problem around the globe, threatening the 

biodiversity and populations of native and endemic organisms. In The Bahamas, at least 30 species of 

reptiles and amphibians have been introduced. One of these invasions that is seemly becoming 

widespread and expanding its range is the green iguana (Iguana iguana). The Green iguana has proven 

to be prolific in areas where there is a low or absent in predation or good competitors in the introduce 

environment. In places such as Southern Florida and the Cayman Islands, the green iguana populations 

have exploded, making management of the species a complicated and expensive problem. Currently, 

in The Bahamas, green iguanas have been confirmed in the Berry Islands, Cat Cay, Grand Bahama, 

New Providence, Andros Island, Southern Bimini and Staniel Cay (Exuma). With recent observations 

of hybridization between green iguanas and rock iguanas in the Cayman Islands (Cyclura nubile 

caymenensis) being confirmed, the threat of losing one of the most endangered groups of West Indian 

lizards becomes more and more likely. An established population in the Exuma Cays or Andros Island 

could prove detrimental to the biodiversity in those ecosystems. 

 

  



Description and prevalence of fibropapillomatosis disease in green sea turtles (Chelonia mydas) 

throughout The Bahamas 
Annabelle Brooks1, Elizabeth Whitman2 Stephen Connett3, Mariana Fuentes4, Alan B. Bolten5, Karen A. Bjorndal5, 

Matthew Witt6, Lucy Hawkes6 
1Cape Eleuthera Institute, Cape Eleuthera Island School Queen's Highway PO Box EL26029 Eleuthera, Bahamas, 
2 Florida International University, Department of Biological Sciences, North Miami, FL, USA, 3Family Island 

Research and Education, 2 Boughton road, Newport RI 02840, USA,  4 Florida State University Coastal and Marine 

Laboratory, 3618 Highway 98, St. Teresa, FL 32358,5 Archie Carr Center for Sea Turtle Research and Department 

of Biology, University of Florida, 6University of Exeter, Stocker Road, Exeter, Devon EX4 4 QD, UK 

 

Fibropapillomatosis disease (FP) is a debilitating disease that afflicts sea turtles in the wild and was 

first observed in the 1800s but not widely reported until the 1980s, and since been documented in all 

ocean basins. FP primarily affects green turtles, presenting itself as external and internal tumours most 

commonly in immature turtles at coastal foraging grounds. Individuals are affected through reduced 

vision, feeding, movement, and predator avoidance, as well as physiologically. The disease can be 

lethal but there is also evidence of recovery through natural processes. The cause of FP is challenging 

to determine and yet to be confirmed, however the herpesvirus ChHV5 is understood to play a role 

and presence of infected turtles is correlated with environmental pollution. The challenge in assessing 

the spread and impact of FP lies primarily in the etiology and transmission of the disease being unclear, 

with CFPHV pathogen, turtle immune response, environmental variations, anthropogenic 

perturbation, and genetics all playing a role in the expression of the disease. In addition to direct 

human activity in coastal environments, increasing climate variability is a plausible trigger of FP 

emergence, as anomalous and rapid changes in ambient climate are known to disrupt acclimation and 

induce immuno-deficiency in marine species. The outbreaks of this disease contribute to mortality of 

an already vulnerable species. With anthropogenic disturbance in marine environments at critical 

levels, it is imperative to better understand the dynamics of this disease and to gather baseline data, 

and to develop rapid response capability to identify, monitor, and manage disease outbreaks as they 

occur. The Bahamas hosts a regionally important population of juvenile green sea turtles. In-water 

studies have monitored green sea turtles across the Bahamian archipelago since 1969, providing an 

opportunity to assess the spatial and temporal occurrence of FP. The distribution and severity of FP in 

Bahamas coastal feeding grounds has not been described, and thus its impact on sea turtle 

populations was previously unknown. 7579 green sea turtle capture events were recorded between 

1985 and 2019, with 310 of those individuals bearing tumours (4%). Here we describe the incidence 

and distribution of this disease across 15 islands in the Bahamian archipelago over the last 35 years 

and discuss potential drivers of this disease and look to the future. 

  



 

https://youtu.be/hApsTbqPx18


Competition and predation as potential drivers of differences in populations of endangered 

Smalltooth Sawfish in the Bahamas and Florida 
Dean Grubbs1, Dr. Andrea Kroetz2, Dr. John Carlson2, Dr. Mark Bond3 
1Florida State University Coastal and Marine Laboratory, 3618 Highway 98, St. Teresa, FL 32358, 2National 

Marine Fisheries Service, Southeast Fisheries Science Center, 75 Virginia Beach Dr, Key Biscayne, FL 33149, 

United States 3Florida International University, Department of Biological Sciences, North Miami, FL, USA 

 

The smalltooth sawfish (Pristis pectinata) is Critically Endangered in the IUCN Red List of Threatened 

Species and Endangered under the U.S. Endangered Species Act. The species is restricted to the 

Atlantic Ocean and populations declined throughout the range due to overfishing and habitat loss. 

Southwest Florida in the U.S. and the west side of Andros Island in the Bahamas are the only known 

regions with viable smalltooth sawfish populations. Both of these regions include substantial national 

parks (Everglades National Park – ENP; Andros West Side National Park – AWSNP) that offer protection 

of critical habitats and are characterized by extensive mangrove estuaries with highly variable salinity 

and proximity to relatively deep shelf-edge habitats that are buffered from seasonal temperature 

extremes. Telemetry data suggest there is little movement of sawfish between these systems. We 

used fishery-independent longline surveys employing identical methods to assess relative abundances 

of sawfish and sharks in ENP (2011-present) and AWSNP (2014-present). To date, nearly 3,000 

elasmobranchs from 15 species, including more than 60 large smalltooth sawfish, have been captured. 

Whereas catch rates and community structure of coastal sharks were similar between ENP and 

AWSNP, relative abundance of smalltooth sawfish was more than 10 times higher in ENP than in 

AWSNP despite higher apparent fishing mortality in the Florida population. These patterns may be 

driven by differences in densities of sawfish prey, competitors and predators or may reflect 

differences in natural mortality (predation) related to habitat complexity. We will discuss the 

implications of these patterns for recovery efforts for this critically endangered species. 

 

 

Long-term monitoring of sharks in the Bahamas: implications for ecology, policy, and human safety 
Dr. Austin Gallagher1, Brendan Shea1, Sami Kattan1, Oliver Shipley2, Neil Hammerschlag3, Michael Frisk2, Steven 

Kessel4 
1Beneath the Waves, PO Box 126, Herndon, VA 20172, USA, 2Stony Brook University, 100 Nicolls Rd, Stony Brook, 

NY 11794, United States 3Rosenstiel School of Marine and Atmospheric Science, University of Miami, Miami, FL 

33149–1031, USA, 4John G. Shedd Aquarium, 1200 S Lake Shore Dr, Chicago, IL 60605, USA  

 

The Bahamas is world-renowned for its shark populations. Recent protective measures, and the values 

sharks provide to the local economy have made the Bahamas a shark conservation success story 

around the world. However, there have been few studies evaluating the benefits of this protection on 

shark populations, and what the implications of their habitat use could be for local ecosystems as well 

as society. Here we present an analysis of 18 months of behavioral data from nearly 100 sharks marked 

with long-term acoustic tags and monitored with two large arrays of receivers around New 

Providence, Nassau, Bahamas and the southern Exumas. The resulting dataset returned >200,000 

detections from 6 species of sharks over the sampling period, with individual and species-specific 

patterns emerging. Reef sharks exhibited limited home ranges and core areas of activity, mainly 

restricted to the southwestern portion of the island, with some species showing consistent, year-

round residency. Tiger sharks demonstrated a home range that encompassed nearly the entire island, 

with a strong preference for the seagrass beds south of Rose Island. Tiger shark home range and core 

areas of occupancy overlapped entirely with reef sharks, and individual behaviors suggest that tiger 

sharks are actively hunting reef sharks and modifying the behavior of smaller shark species. Other 

large species of sharks, such as bull and lemon, also exhibited high, but seasonal, residency to the 

seagrass ecosystems south of Rose Island. The high year-round residency of large predatory sharks 



around Nassau, and in particular off Rose Island, suggests that there is sufficient habitat to support 

numerous apex predators year over year, and that the conservation of critical habitat is an important 

component to successful shark protection. We discuss our findings as they relate to the Bahamas shark 

sanctuary, inter-island connectivity, and bather safety and education programs. 

 

 

Twenty-five years of fisheries independent longline surveys documents abundance trends of tiger 

sharks Galeocerdo cuvier in the waters surrounding Bimini, Bahamas 
Matthew J Smukall1,2, Steven Kessel3, Tristan Guttridge1, Andy Seitz2, Samuel Gruber1 
1Bimini Biological Field Station Foundation, Bimini, Bahamas, 2College of Fisheries and Ocean Sciences, University 

of Alaska Fairbanks, Fairbanks Alaska USA, 3John G. Shedd Aquarium, 1200 S Lake Shore Dr, Chicago, IL 60605, 

USA 

 

Tiger sharks Galoecredo cuvier are large bodied shark found in temperate and tropical marine habitats 

worldwide. As an apex predator, they are capable of exerting both direct and indirect control on lower 

trophic level species and therefore likely play an important ecological role in the local marine 

ecosystems. Tiger sharks are thought to be abundant throughout The Bahamas, but long-term 

datasets monitoring the populations of large sharks are relatively sparse. The Bimini Biological Field 

Station (Bimini Shark Lab) has been monitoring shark populations in the waters surrounding Bimini for 

nearly four decades. Fisheries independent longline data from the past 25 years provides a long-term 

assessment for the abundance and population trends of tiger sharks in the local waters. Longlines 

were set monthly in the shallow waters of the Great Bahama Bank, predominately in the seagrass and 

sandflats located to the south of Bimini. Annual catch rates have been highly variable over the past 25 

years, but appear to be stable with no significant increase in abundance. Average size has not 

significantly changed, and catches have remained predominately dominated by females. The 

establishment of the Bahamas Shark Sanctuary was an important step for conservation efforts, but 

these findings suggest tiger shark abundance has not significantly increased and continuing 

conservation management is important for this long-lived species. 

 

 

Drivers of Octopus briareus abundance and density in a saltwater Bahamian lake: A 30-year 

comparison 
Dr. Owen O'Shea1, Duncan A. O’Brien1,2, Michelle L. Taylor2, Heather D. Masonjones1,3, Philipp H. Boersch-Supan4 
1The Centre for Ocean Research and Education (CORE), Gregory Town, Eleuthera, The Bahamas, PO Box 25516, 
2School of Life Sciences, University of Essex, Wivenhoe Park, Colchester CO4 3SQ, UK, 3The University of Tampa, 

401 W Kennedy Blvd, Tampa, FL 33606, USA, 4British Trust for Ornithology, BTO, The Nunnery, Thetford, Norfolk 

IP24 2PU 

 

Due to the nature of anchialine systems being isolated from the sea, these ecosystems often support 

species’ populations distinct from their marine counterparts. Sweetings Pond, an anchialine lake on 

the island of Eleuthera in The Bahamas was identified as a site of high Caribbean reef octopus (Octopus 

briareus) density, relative to coastal populations. However, observed deterioration in local benthic 

habitat and increased anthropogenic influence over the last 30 years imply that this octopus 

population may have undergone density and distribution shifts in response to these changing 

conditions. Here, we assess the system wide octopus density to provide an updated estimate. We 

hypothesise that despite depressed habitat availability in the 1980s, it will now support octopus 

densities less than historical estimates because of increasing human impact on the system. Drivers of 

abundance were also modelled, testing ecological hypotheses of the relationship between octopus 

count and prey, habitat coverage, and human disturbance. Octopus briareus were found in 26% of 

surveys (n = 27) with a mean survey count of 0.630 ± 1.25. Octopus density did not vary significantly 



between sites though the site named ‘Control’ displayed the highest count (1.60 ± 1.52) and ‘Quarry’ 

and ‘Octopus Den’ the lowest (both 0). Octopus count was predicted to increase with increasing cover 

of calcareous rubble and the density of a preferred prey bivalve species of the population (Pinctada 

radiata), and intriguingly, counts decreased as a function of natural den abundance. System wide 

octopus density was comparable to earlier studies from the 1980s (1982 = 717.38 km-2; 1983 = 282.59 

km-2; 2019 = 643.81 km-2) with no significant difference between years, though the high uncertainty 

of 1982 density estimates may indicate an octopus population susceptible to ecosystem fluctuations. 

Given the ecosystem’s unique and closed ecological community and the population dynamics and 

distribution drivers we present, Sweetings Pond has the potential to act as a ‘natural laboratory’ to 

explore further questions about marine insular systems and their influence on species populations in 

terms of ecological and behavioural change. These data will directly contribute to the ongoing 

conservation efforts at this site, and will provide critically need empirical data to support the proposed 

Seahorse National Park. 

 

  



 

https://youtu.be/toUDEk4Ro4c


The importance of subsistence fisheries as a safety-net during the coronavirus pandemic: a case 

study from the queen conch fishery. 
Nicholas D Higgs1 
1Cape Eleuthera Institute, Cape Eleuthera Island School Queen's Highway PO Box EL26029 Eleuthera, Bahamas 

 

Subsistence and artisanal fisheries have played a vital role in sustaining human populations of The 

Bahamas for hundreds of years, particularly in times of hardship. The onset of the coronavirus 

pandemic earlier this year led to a dramatic rise in unemployment throughout the country and fears 

around food-security. Subsistence fishing was one of the few activities permitted in emergency curfew 

restrictions, leading many to turn to the marine environment for food. To better understand this 

phenomenon, I undertook a study of conch landings at previously documented sites near the Cape 

Eleuthera Institute in the weeks following the implementation of Emergency Orders. A sharp increase 

in small scale fishing activity was evident at these sites and I will present weekly conch landings data 

with an analysis of fishing activity and size structure of the catch. I discuss what this data can tell us 

about the role of subsistence fisheries during the pandemic and the degree to which we can rely on 

the marine environment as a “natural-insurance” in the case of future emergencies in The Bahamas. 

 

 

Envisaging the past, present and future of the sponge fisheries of The Bahamas 
Nicola Smith1, Daniel Pauly2, Isabelle Côté1 
1Earth to Oceans Research Group, Department of Biological Sciences, Simon Fraser University, Burnaby, B.C., 

Canada, V5A 1S6, 2Sea Around Us, Institute for the Oceans and Fisheries, The University of British Columbia, 

Vancouver, B.C., Canada, V6T 1Z4 

 

Sponges are the water filters of the tropical seas, removing more than 90% of bacteria in water. The 

importance of their ecological role far exceeds their size and abundance, as sponges cycle through 

more than 20,000 times their own volume in water each day. They also provide a complex three-

dimensional structure that serves as critical habitat for a variety of fishes and invertebrates. Marine 

sponges have been the targets of fisheries across the globe for over a century. In WWI sponges lined 

the helmets of soldiers while in WWII, they were used to clean heavy machinery. Today, the demand 

for harvested marine sponges is driven primarily by the cosmetics industry, where they are used as 

bath products due to their highly absorbent skeletons. However, the history of the extraction of 

marine sponges in The Bahamas is riddled with periods of fantastic growth, overexploitation, 

widespread disease, the local extinction of a commercially valuable species, and total collapse 

followed by crippling unemployment. Gustave Renouard, a Frenchman who was shipwrecked in The 

Bahamas in 1841, was the first to export sponges from The Bahamas to Paris in 1843. At its peak, the 

sponge fishery was the primary industry in The Bahamas, surpassing tourism, agriculture and other 

fisheries. In 1935, sponge exports from The Bahamas were ranked third worldwide. However by 1938, 

the fishery collapsed due to overexploitation and a disease epidemic. Over 90% of commercially 

valuable sponges died, rendering thousands of Bahamians – including many women who worked 

primarily in sponge processing – jobless. Furthermore, the industry witnessed the complete 

disappearance of the commercially valuable velvet sponge, Hippospongia gossypina, in The Bahamas. 

The sponge fishery has now returned to The Bahamas, and in 2016, The Bahamas Commercial Sponge 

Association was created. Due to renewed confidence in the fishery, the Inter-American Development 

Bank recently launched a $1.1 million USD project to ‘revitalize’ the Bahamian sponge fishery. Here, 

we reconstruct sponge catches and composition for The Bahamas over the past century (1843-2019), 

and examine the major drivers of change and stability in catches of this valuable resource over time. 

Finally, using an extensive literature review, we identify the elements of a sustainable sponge fishery 

in The Bahamas, and by extension, in other countries. 

  



Examining the Development of a Parrotfish Fishery: Social Considerations and Management 

Implications 
Karlissa Callwood1 
1Perry Institute for Marine Science, 5356 Main Street, Suite 1, Waitsfield VT 05673 USA 

 

Parrotfish play a critical role in helping to maintain the health of coral reefs. Although they have not 

been thought of as a primary target species for fishers in The Bahamas, recent investigations highlight 

the potential existence of an emerging fishery driven by increased preference for the fish. While the 

ecological significance of parrotfish has been established, there have yet to be many studies to 

understand the social drivers of the fishery, including why fishers are choosing to harvest the species. 

This project, continuing on early work, seeks to gain a better understanding of those drivers by 

conducting a socio-economic survey to understand the motivations, perceptions, and attitudes of 

fishers with regards to harvesting parrotfish. Surveys were collected from 164 fishers throughout The 

Bahamas. The data indicates that more than 50% of those surveyed are targeting parrotfish specifically 

and most are selling their catch to a variety of consumers, highlighting the potential for the 

development of a local market conditions. Fishers also have varying understandings of the importance 

of the ecological function of parrotfish, highlighting the need for the inclusion of education as a 

complement any management and conservation efforts. Additionally, analysis of the survey responses 

demonstrated that certain social factors resulted in statistically significant differences that need to be 

considered in order for any management attempts to be successful. This project demonstrates that a 

holistic analysis of fisheries that incorporates social, ecological, and economical aspects while also 

assessing their dynamics is essential for before determining and implementing management and 

policy decisions. 

 

 

Coral restoration and monitoring efforts at Great Stirrup Cay, The Bahamas 
Morgan Hightshoe1, Cassie M. VanWynen1, Nicole D. Fogarty2, David S. Gilliam1 
1Nova Southeastern University, 8000 N. Ocean Drive, Dania Beach, FL 33004, 2University of North Carolina 

Wilmington, 5600 Marvin K. Moss Ln., Wilmington, NC 28409 

 

Since the late 1970s, coral bleaching, disease epidemics, loss of herbivores, and pollution have 

reshaped the ecological framework of Caribbean coral reefs. The genus Acropora was a major 

Caribbean reef-building scleractinian coral group for thousands of years, but recently has experienced 

unprecedented population declines primarily due to disease and coral bleaching. To promote 

recovery, Acropora coral nurseries have been established throughout Florida and the Caribbean with 

goals to rescue, grow, and outplant corals to depauperate reefs, while also maintaining genetic 

diversity. In 2018, Nova Southeastern University, in conjunction with Norwegian Cruise Line and the 

Perry Institute of Marine Science, developed a coral restoration and monitoring research project at 

Great Stirrup Cay (GSC), The Bahamas. The project goals included establishing an in situ acroporid 

coral nursery, outplanting nursery-grown corals, collecting annual benthic monitoring data, studying 

annual coral recruitment, and monitoring wild acroporid colonies. The nursery was used to investigate 

parameters to optimize fragment growth and survival among Caribbean acroporid taxa, Acropora 

cervicornis, A. palmata, and their hybrid A. prolifera. Acropora restoration has primarily focused on A. 

cervicornis and A. palmata, with little previous inclusion of the hybrid. This hybrid taxon demonstrates 

equal, or in some cases, superior fitness compared to the parental species, and as such may be a viable 

option for coral restoration. Coral clippings were collected from wild colonies around Nassau, The 

Bahamas, and transported to GSC. The clippings were cut into three fragment types (apical, middle, 

and basal) and attached to replicate nursery trees at three sites. Linear growth, mortality, and 

condition data were collected monthly for 13 months. Fragments were differentiated by site, taxon, 

fragment type, and genotype. Nursery location significantly affected fragment survival, with 



fragments at a fringing reef site (N3) having a greater probability of survival than lagoon sites (N1, N2) 

(p<0.05). Average growth was highest in apical fragments, A. prolifera fragments, and fragments at 

N3. A Generalized Linear Mixed Model found that site, fragment type, and taxon influenced total linear 

extension (TLE), with apical A. prolifera fragments at N3 having the greatest TLE. This study highlights 

the importance of considering taxon, nursery location, and fragment type to optimize acroporid 

nursery coral growth and survival. Coral restoration managers may benefit from capitalizing on fast 

growing hybrids and apical fragments for outplanting to degraded reefs and increasing the scale of 

nursery projects. 

 

 

  



 

https://youtu.be/0FG_5ojC6tg


Does tourism-related feeding influence the physiology of Bahamian rock iguanas and their 

effectiveness as dispersers of native seeds? 
Charles Knapp1, Susannah French2, Charles Kwit3, Sandra Buckner4, John Iverson5 
1John G. Shedd Aquarium, 1200 S Lake Shore Dr, Chicago, IL 60605, USA, 2Biology Department, Ecology Center, 

Utah State University, Logan, UT 84322, United States, 3Department of Forestry, Wildlife and Fisheries, 
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Ecotourism potentially contributes to wildlife conservation because it can facilitate positive attitudes 

toward animals, garner financial support for programs, and provide economic opportunities to local 

stakeholders. Positive outcomes derived through ecotourism, however, are only successful when 

benefits to local wildlife outweigh costs. In the Exumas, most cays inhabited by rock iguanas are visited 

daily by tourists who feed non-native food items to iguanas. This artificial feeding can impact the 

health and physiology of these animals, including their gut microbial community. Moreover, 

supplemental feeding can potentially disrupt plant community dynamics if iguanas cease foraging 

naturally in favor of human-provided foods. In this study we quantified whether iguanas on food-

provisioned islands (1) exhibited changes to their physiology and gut microbial communities, (2) 

consume less native plant fruits and disperse seeds less frequently than those on non-fed islands, and 

(3) disperse more seeds on feeding beaches, where the probability of seed survival and germination 

is compromised. We found significant differences in iguana physiology, reproduction and gut microbes 

on tourist islands as compared to non-visited islands. Moreover, we observed important associations 

between the gut microbes and iguana health. We also found that 35–50% of sampled fecal depositions 

from iguanas contained seeds of native plants, and this proportion did not differ between food-

provisioned and unfed islands. On food-provisioned islands, fecal samples of iguanas captured from 

beach and non-beach locations were equally likely to contain seeds of native plant species. The 

number of fecal samples found on feeding beaches of food-provisioned islands, however, was over an 

order of magnitude higher than those on beaches that were not accessed by tourists. In combination, 

these results suggest that although iguanas on food-provisioned islands consume similar amounts of 

native fruits and disperse seeds at similar rates as those on unfed islands, food-provisioned iguanas 

disperse high numbers of seeds to unfavorable beach locations. The observed lower seed dispersal 

effectiveness of iguanas on food-provisioned islands may be further compromised by documented 

loose, watery fecal consistency, which reduces any fecal-imparted nutrient benefits for dispersed 

seeds. Furthermore, food-provisioning also alters the energetics, stress, and gut health of the iguanas, 

which may in turn alter seed-germination of ingested native plants. We argue that the multi-faceted 

conservation efforts for endangered Bahamian rock iguanas need to integrate physiology and 

potential differences in seed dispersal effectiveness and their repercussions. 

 

 

Natural History of Conception Island National Park 
R. Graham Reynolds1 

1University of North Carolina Asheville, 312 Owen Hall Cp, Asheville, NC 28804, USA 

 

Conception Island National Park is one of the least-studied national Parks within the system, and one 

of the least studied island banks in the Bahamas. The Conception Island Bank (16km2) is a partially 

submerged platform independent from other surrounding banks, established in 1964 as a National 

Park administered by the BNT. It supports a variety of terrestrial habitat types, including coastal 

Cocothrinax argentata scrub, mangrove forest, tropical dry scrub, and mature coppiced tropical dry 

forest. A large fringing reef extends to the north of the bank, while a reef wall surrounds the edges of 

the bank. I will discuss what is currently known about the Park, focusing on the diversity of terrestrial 

life recorded from the bank. I will further discuss what is known regarding the evolution of some 



unique reptiles found there, including the newly discovered Silver Boa, the world’s most endangered 

boa species. 

 

 

Assessing MPA management needs from new indicators of visitor interaction with special species 
Ms. Emma Doyle1, Shelley Cant-Woodside2 
1Gulf and Caribbean Fisheries Institute, PO Box 21655 Charleston South Carolina 29413 USA, 2Bahamas National 

Trust, Bay Street Business Centre, P.O. Box N-4105 

 

Among stressors to the marine environment there is new tension with the economically important 

tourism industry stemming from visitor interaction with local wildlife. The social media thirst for 

bucket-list experiences and selfies has spawned hand-feeding operations and artificially maintained 

aggregations of local species. While these activities can bring sustainable livelihoods for local 

communities, the animals involved can suffer from improper diet, compromised migratory 

movements, and an affinity for humans that can lead to injuries and disease and also raises public 

liability concerns. To help address the question of how to manage this new tourism interest, a pilot 

study monitored visitor interaction with special species of interest that are found in and around 

Bahamian marine national parks. It applied an innovative social media-based census methodology 

using a coding structure to quantify interaction with special species of interest. The findings provide 

focused and targeted marine protected area management recommendations which can help 

managers to better consider the allocation of scarce resources to address visitor interaction with 

special local species. The findings also provide guidance for future outreach campaigns and for 

responsible communications by other partners and the private sector. 

 

 

Sea Turtle Tourism 
Stephen Connett1, Annabelle Brooks2 
1Family Island Research and Education, 2 Boughton Road, Newport RI 02840, 2Cape Eleuthera Institute, Cape 

Eleuthera Island School Queen's Highway PO Box EL26029 Eleuthera, Bahamas, 

 

For centuries sea turtles have been an integral part of Bahamian culture. Green turtles were harvested 

for their meat and hawksbill were taken for their shells or as whole specimens to be preserved and 

mounted. Right up until the 2009 ban on the harvest of sea turtles, turtle meat was served in many 

restaurants in New Providence and the family islands; and sea turtles were common fare at the family 

table. Turtles are in Bahamian art, used as mascots for team sports, and appreciated by all who 

encounter them in the sea. In 2009 the government of the Bahamas recognized that these endangered 

species need special protection and amended the fisheries regulations “to give full protection to all 

marine turtles found in Bahamian waters by prohibiting the harvesting, possession, purchase and sale 

of turtles, their parts and eggs.” Despite the ban, illegal harvest continues. In recent years sea turtle 

tourism has become an important business and may reduce some of the illegal harvest. There are now 

about 20 tour guides in Spanish Wells and North Eleuthera who feed green turtles in Bottom Harbour. 

Turtles are also a major attraction in Little Farmer’s Cay, George Town, and Deadman’s Cay Long 

Island. We have visited these turtle feeding sites and have found that the guides are generally 

responsible and self-regulating. They approach the areas slowly and feed the turtles only conch and 

squid. Tourists love it. There are scientific, social, economic, and educational pros and cons to this 

activity which is popular in many countries around the world. We plan to discuss these issues and 

present protocols that will ensure a sustainable business and protect the turtles 

.  



 

https://youtu.be/vUJOEoMc0nc


The importance of pollination ecology in the maintenance of coastal biodiversity in The Bahamas: 

Why the details matter 
Carol L. Landry1, Nancy B. Elliott2 
1Department of Evolution, Ecology, and Organismal Biology, The Ohio State University, 1760 University Dr., 

Mansfield, OH 44906, 2Department of Biology, Siena College, 17 Fenwick St, Greenlawn, NY 11749 

 

The purpose of this study is to investigate the role of pollination interactions in the maintenance of 

biodiversity in Bahamian coastal plant communities. We have focused our work on understanding 

direct and indirect interactions that occur between plants and their insect pollinators, in order to 

provide the detailed knowledge necessary for the development of sustainable management practices. 

Many of the plant and pollinator species in these communities are generalists, but this does not imply 

that every plant species is effectively pollinated by any pollinator, or that every pollinator species can 

survive on the floral resources provided by any plant. Plant reproductive success is also impacted by 

insect seed predators as well as the foraging behaviors of insect pollinators. For example, if a pollinator 

species tends to visit many flowers on a single individual, then those flowers are more likely to be self-

pollinated – and even if the plants are self-compatible, the seeds produced by selfing may be less fit 

than seeds from flowers that were outcrossed. Pollinator reproductive success is also strongly 

influenced by the availability of suitable nesting sites and nesting materials, not just by the presence 

of adequate floral resources. Here we highlight pollination studies of three common coastal plant 

species found on San Salvador Island and discuss how the plants’ reproductive traits influence insect 

pollinators: Erithalis diffusa (Rubiaceae), Turnera ulmifolia (Turneraceae), and Corchorus hirsutus 

(Tiliaceae). The mating systems of these species were previously unknown. Classical pollination studies 

were performed using four pollination treatments: bagged, unmanipulated flowers, to determine if 

flowers set seed without pollinator visitation (autogamy); emasculated, hand-pollinated flowers, using 

pollen from the same flower (selfed); emasculated, hand-pollinated flowers, using pollen from flowers 

on different plants (outcrossed); and flowers left uncovered to allow for pollinator visitation (open 

pollinated). Flowers in the hand-pollination treatments were bagged as buds and re-bagged following 

pollination to protect them from pollinator visitation. Flowers in the open-pollinated treatments were 

bagged after the flowers were spent. Fruit and seed set from selfed and outcrossed treatments were 

compared to determine whether selfing results in inbreeding depression. Fruit and seed set from 

outcrossed and open-pollinated treatments were compared to determine whether the plants are 

pollination limited. Potential pollinators were identified by observing floral visitation. This work is part 

of our on-going, long-term study of coastal plant and insect diversity, which began in 2009. 

 

 

Rapid Assessment of Crab Replenishment Reserve and Perspectives for Management of a Culturally 

Significant National Park 
Ms. Tami LaPilusa1, Finella Campanino1 
1State University of New York – College at Oneonta, 108 Ravine Parkway, Oneonta, NY, 13820 USA 

 

The Crab Replenishment Reserve (CRR) on North Andros Island was established in 2002 as a four-

thousand-acre national park to protect the best land crab habitat in central Andros and to ensure a 

sustainable land crab population for future generations. Harvesting in this historically important site 

has never been restricted or prohibited as generations of Androsians have provided for their families 

via the abundance of the seasonal catch. Additionally, the All-Andros Crab Fest celebrates the legacy 

of Land Crab Harvesting on Andros Island and 2020 marks the 24th annual event which will bring 

together domestic and international tourists to Central Andros for a weekend of cultural festivities. 

Recent studies of the land crab fishery on North Andros have shown heavy collection pressure during 

the spawning migration, including within the CRR. Harvest pressure increases during the weeks 

preceding Crab Fest as the timing of the festival coincides with the spring spawning migration. The 



only large-scale crab population assessment on North Andros Island was conducted in the late 1970s 

which used burrow counts to estimate land crab density in an undisclosed area near Fresh Creek. Our 

2017 pilot study surveyed several locations across North and Central Andros and found the density of 

land crabs differed depending on the habitat type. Additionally, the lowest density of crabs was found 

within the CRR, indicating a larger scale survey of the national park was necessary. Successful 

management of the Crab Replenishment Reserve relies on a comprehensive survey of both the type 

and quantity of habitat useful to the crab at various life stages and an assessment of the density of 

crabs in each of these habitat types within the CRR. The current study sought to determine the 

proportion of each major habitat type within the CRR and determine the crab population density 

within each. Prior to conducting the field work, a survey grid was overlaid on the satellite map of the 

CRR and survey lines were determined using east-west coordinates for the entire north-south distance 

of the park at 500m intervals. During May 2019, a rapid assessment along each east-west survey line 

was completed to the distance that was traversable due to terrain, site access, and environmental 

conditions. The crab density in each habitat type was determined for all areas surveyed within the 

park. Additional data was collected regarding unique habitat and other land use within the CRR. A 

complete assessment of the Crab Replenishment Reserve is crucial as The Bahamas National Trust 

moves forward in developing a Formal Management Plan for the National Park. Furthermore, 

incorporation of the current land use structure and lifeways of Androsians must be considered for 

future management of this culturally significant space. We provide additional management 

suggestions for the CRR with consideration that the roles of tourism, fisheries, national parks, and 

management of culturally significant species are inextricably linked. 

 

 

Birds of a smaller feather: a look at plume moths (Lepidoptera: Pterophoridae) in the Bahamas 
Dr. Deborah Matthews1, Jacqueline Y. Miller1 
1Florida Museum of Natural History, P. O. Box 112710, Gainesville, FL 32611-2710 USA 

 

Plume moths, aka “feather wings” or “T-birds”, are tiny mosquito-sized microlepidopterans with wings 

divided into delicate feather-like lobes or “plumes” and a characteristic “T” shaped resting posture. 

As part of an ongoing project to inventory Lepidoptera of the Lucayan Archipelago, 23 species of plume 

moths were found, four of which were named and described as new species in 2019. These moths 

exemplify the range of challenges faced in studying microlepidoptera of island faunas, from 

preparation and dissection of small specimens, to addressing morphological variation seen in island 

versus mainland populations. In the case of this family, prior knowledge of the Florida fauna (43 

species) and larval host associations was especially helpful in locating species not attracted to 

collecting lights. As with most microlepidopterans, collection of series of specimens is necessary for 

identifications, and side by side comparison to existing museum reference specimens is essential for 

the description of new species. Examples of some of the Bahamas species will be presented along with 

known larval hosts and an overview of work on the family. 

 

 

Physiological and behavioral responses to dehydration in the black land crab, Gecarcinus ruricola 
Mr. William Bigelow12, Dr. Iain J McGaw1 
1Memorial University of Newfoundland, Department of Ocean Sciences, 0 Marine Lab Rd, Logy Bay, NL A1K 3E6, 

Canada, 2Cape Eleuthera Institute, Cape Eleuthera Island School Queen's Highway PO Box EL26029 Eleuthera, 

Bahamas 

 

The black land crab, Gecarcinus ruricola, is an important source of protein and income for many 

Bahamians. This species is classified as an ecosystem engineer because it plays a crucial role in the 

health of coastal forest ecosystems. Land crabs are primarily herbivorous and recycle nutrients by 



consuming leaf litter, while selective predation on seedlings determines underbrush plant 

recruitment. On Caribbean islands with little access to surface freshwater, the crabs are dependent 

on rain and dew for maintaining body water and ion balance. Anthropogenic climate change threatens 

the survival of land crabs with global climate models predicting significant decreases in precipitation 

throughout The Bahamas by the end of the century. By understanding the physiology of dehydration 

and its effects on land crab behavior, we can begin to understand how climate change may impact this 

species as well as the broader ecology of coastal forests. The aim of this study is threefold: 1) To 

investigate changes in physiological and behavioral responses to dehydration stress 2) To analyze 

changes in land crab ecosystem service behaviors at various stages of dehydration 3) To assess 

potential shifts in coastal forest ecology in the absence of crabs. 

 

  



 

https://youtu.be/LcfkVeqp2I0


Using Environmental Education as a Catalyst for Youth Activism around Plastic Pollution: A Case 

Study of the Plastic Pollution Education and Ocean Conservation Summer Camp 
Miss Kristal Ambrose1 

1Bahamas Plastic Movement, Eleuthera, Bahamas 

 

Understanding the detrimental role plastic plays in our marine and terrestrial ecosystems is extremely 

important to the alleviation of the problem. By conducting scientific research, we can quantify the 

extent of the issue universally. However, there are still major disconnects between science, education 

and communication as it relates to evoking unified change for plastic reduction at the global level. By 

building a community of inquiry-based education and environmental stewardship, Bahamas Plastic 

Movement provides accessible science opportunities for the next generation of environmental 

leaders. A fundamental program ran by the organization is the Plastic Pollution Education and Ocean 

Conservation Summer Camp. This intensive summer program takes students on a holistic journey from 

the problem with plastic to solutions to this environmental crisis. This camp, which is the first of its 

kind for The Bahamas, empowers students to become environmental leaders and tackle the issue of 

plastic pollution using a dynamic, creative and hands on approach. Our unique method of 

encompassing science, technology, engineering, art, math (STEAM) and community engagement 

translates a very real-world problem into tangible, realistic outcomes that youth can connect to and 

execute effectively. Grounded in plastic pollution threats facing our environment, this program is 

rooted deeper in the hopefulness that comes from engaging young people in environmental work. For 

the past 6 years, the Plastic Pollution Education and Ocean Conservation Camp has truly shifted the 

education paradigm and provided youth with the tools necessary to innovate realistic solutions to 

plastic pollution based on their culture and environment. 

 

 

Are you speakin’ my language? Connecting Fishers with Science 
Ms. Natalie Miaoulis1 

1The Nature Conservancy, 6 Colonial Hill Plaza, University Drive, Nassau Bahamas 

 

Sharing the research behind proposed or new fisheries regulations is one-way fisheries managers may 

seek to gain stakeholder trust and compliance. But what happens when you are in a meeting with 

policy-makers or in a room full of fishers and nobody understands what the heck you just said! 

Communicating scientific information to a layperson can be challenging, as oftentimes researchers 

speak a completely different language than resource users. In an effort to bridge this gap, The Nature 

Conservancy in The Bahamas partnered with its Belize program to engage 64 fishers and fisheries 

officers on four islands in Queen conch research. The main objectives of these engagements through 

The Conservancy’s FishPath program were: 

– To increase fishers’ and fisheries officers’ awareness and understanding of the research behind the 

proposed conch lip thickness regulations 

– To build stakeholder capacity to accurately measure lip thickness using calipers; and 

– To measure changes in stakeholders’ perception of lip thickness as a viable management measure 

for the fishery, before and after participation in scientific research. 

The results of pre and post engagement surveys showed an increase to an 88% acceptance rate of a 

15mm conch lip thickness regulation, 61% increase in knowledge of conch biology, and 100% of 

participants proficient in indicating sexual maturity through calliper measurements. In this 

presentation, The Conservancy will discuss its fisher engagement process and share further results on 

changes in stakeholder knowledge and perception, pre and post engagement. 

  



Watching the bird watchers 
Dr. Ancilleno Davis1, Jessica McCarty2, David Russell2 
1Science and Perspective, Nassau, Bahamas, 2Miami University, 501 E High St, Oxford, OH 45056, United States 

 

Citizen science has broadened the scope of biodiversity monitoring and research. Citizen scientists 

visit more locations, more often and collect data on more species than any single study can. They have 

fewer restrictions related to funding, scheduling and political will. They create more data than ever 

before, especially in remote locations such as Small Island Developing States (SIDS). However, 

traditional science perspectives are used in citizen science data analysis; acknowledging the 

perspectives of the citizen scientist is important when making conservation decisions based on citizen 

science data. I use novel perspectives that make citizen science data more useful/powerful. I focus on 

16 native bird species and 20 migrant species of international concern using volunteer observations 

from the open access eBird database. Using forestry maps, local knowledge and satellite data, I 

created a new, adaptable, classified habitat map for Grand Bahama and added eBird observations for 

the island. Observer effort was significantly higher in beach and grass habitats. Most focal species in 

this study were found outside their documented habitat type. Bird species richness and observer 

richness differed significantly among habitat types. Bird species composition was significantly 

influenced by habitat type and survey effort. Mantel tests showed significant correlation between 

geographic locations and both bird species dissimilarity and observer dissimilarity. The Mantel tests 

also showed significant correlations between observer community differences and species community 

differences. I used Moran’s I to determine spatial autocorrelation of observer effort and recorded 

species diversity within the dataset. Observer richness and the total number of surveys were 

negatively spatially autocorrelated in the overall dataset. I found that observer community similarity 

showed significant effects on recorded survey effort and species diversity in most habitats. I will briefly 

discuss the efficacy of making habitat maps using local knowledge and the open source techniques 

that make this faster and more appropriate for local study and conservation. I will also discuss the real 

world application of this data for conservation and the ecotourism industry in the Bahamas. Generally, 

my data shows that if the same people collect all the data, we run the risk of biasing toward certain 

species and locations. Monitoring efforts need to improve observer diversity to help support detected 

species diversity. 

 

 

Looking back to look forward: Connecting science to the community in the development of the 

proposed Seahorse National Park 
Heather Masonjones1, Megan Pinder1 

1The University of Tampa, 401 W Kennedy Blvd, Tampa, FL 33606, USA 

 

The best management decisions grow by combining a comprehensive science program with a tight 

connection to the community local to the resource in question. The development of the proposed 

Seahorse National Park has bridged such a partnership between a university research team and local, 

national and international organizations focused conserving this remarkable ecosystem. This talk will 

explore linkages between the community and the development of our ongoing scientific program 

through examples from our work with grades 1-11 in the classroom, “place-based” curriculum 

development with undergraduates, and an emerging program to document the social and cultural 

history of central Eleuthera through community interviews. These community-inspired research 

initiatives are now being used to develop the management plan for the proposed park, facilitating 

answers to the questions raised by the public and better monitoring the system for persistence into 

the future. In addition, working to interview community members both captures the history of 



Sweetings Pond and the surrounding area and broadens the focus of the future park to include both 

natural and cultural history as educational initiatives. 

  



 

https://youtu.be/kz4L63lMDKc


Using a Mobile Acoustic Telemetry Array to Locate Bonefish Migration Corridors and Aggregations 
Dr. Elizabeth Wallace1, David Philipp1, Aaron Shultz2, Karen J. Murchie3, Jeffrey Stein4, Julie Claussen4 
1Fisheries Conservation Foundation, 1816 S. Oak Street, Champaign, IL 61821, USA 2Great Lakes Indian Fish and 

Wildlife Commission, 72682 Maple Street Odanah, WI 54861, USA, 3John G. Shedd Aquarium, 1200 S Lake Shore 

Dr, Chicago, IL 60605, USA, 4University of Illinois, Champaign, IL, United States 
 

Previous research has provided insights into the complex life history of bonefishes, which includes 

long distance migrations to spawning aggregation sites. The Flats Ecology and Conservation Program 

is a consortium of scientists and environmental NGOs that have studied these critical habitats on 

multiple islands across The Bahamas. The Fisheries Conservation Foundation (FCF) provides support 

for FECP activities. Our research indicates surprisingly few spawning sites exist, with high inter-island 

connectivity. As a result, migration corridors and aggregation sites are vulnerable to development 

projects that include large-scale shoreline habitat alterations. Several projects are proposed for sites 

we have identified as important for bonefish migration and spawning, due to deep-water access. 

Identifying and protecting these sites is the highest priority conservation need for this important 

fishery. To identify these critical areas, we deploy acoustic telemetry arrays in an annually evolving 

pattern to track the movements of adult bonefish. We (FECP) convey this information to guides, 

lodges, NGOs, and policy-makers to aid conservation planning in the Bahamas. 

 

 

Redlisting in the Bahamian Archipelago 
Ethan Freid1 

1Bahamas National Trust, Leon Levy Native Plant Preserve, Eleuthera, Bahamas 

 

Redlisting is a codified way of assessing a species conservation status that was first developed in 1964 

by the International Union for the Conservation of Nature (IUCN). It has since been used to assess 

more than 120,000 species globally. There are a number of factors used to assess a species primarily 

using the Range or Extent of Occurrence (EOO) and the Population Size that includes both the number 

of individuals and the Area of Occurrence (AOO). The two main online tools used for assessment are 

the Geospatial Conservation Assessment tool (geocat.kew.org) and the Species Information Services 

Toolkit (sis.iucnsis.org). In the Bahamian Archipelago more than 2,300 species including 253 vascular 

plants have been assessed. This is less than 20% of the total vascular plant diversity in the country. 

The Bahamas, until recently, lacked the capacity to do assessments and only those species of high 

economic value or that have been studied by a specialist in a particular taxon have been assessed. The 

lack of capacity has made it difficult to fulfill Target 2 of the Global Strategy for Plant Conservation 

which calls for an assessment of every species within the country. To remedy this, the Leon Levy Native 

Plant Preserve and the Bahamas National Trust organized a five-day training workshop in Nassau in 

November 2018. Thirteen Bahamians and botanists from eight other Caribbean countries took part. 

Since then two additional regional Redlisting workshops have been done in Havana, Cuba (April 2019) 

and on Eleuthera (September 2019). The current emphasis is being placed on assessing the 89 species 

endemic to the archipelago specifically the 50 single or double island endemics. To date assessments 

of 36 species that are endemic to The Bahamas or endemic to The Bahamas and Cuba have been 

conducted and submitted to the IUCN for review. More work still needs to be done especially field 

work to assess other endemic species and encouraging The Bahamas government to include Redlist 

species assessments during Environmental Impact Assessments (EIA) for projects in the islands. 

  



Space use, activity and energetic costs of wild Nassau grouper (Epinephelus striatus) in The Bahamas 
Sarah Luongo1, Steven T. Kessel2, Eric Schneider3, Krista D. Sherman4, Yannis P. Papastamatiou1 
1Florida International University, Department of Biological Sciences, North Miami, FL, USA, 2John G. Shedd 

Aquarium, 1200 S Lake Shore Drive, Chicago, IL 60605, 3Shark Research and Conservation Program, Cape 

Eleuthera Institute, Rock Sound, Bahamas, 4Perry Institute for Marine Science, P. O. Box 435, Waitsfield, VT 

05673, USA 

 

Nassau grouper (Epinephelus striatus) are considered one of the more threatened coral reef predators 

in The Bahamas as stocks are easily depleted due to their predictable aggregate spawning behavior 

and high economic value. Regulations for Nassau grouper in The Bahamas include marine protected 

areas (MPAs), seasonal closures and size limits; however, current data still suggest declines in stocks. 

Effective MPA design requires a large enough area to protect adult grouper while also containing 

enough resources to sustain them, as well as accounting for life history characteristics and 

demographic and genetic connectivity. Space use, activity and energy costs are closely related, with 

larger animals predicted to use larger areas to meet resource needs. While Nassau grouper may use a 

relatively small area throughout most of the year, they are aggregate spawners that make long 

migrations during the spawning season. We combined acoustic telemetry with energetics experiments 

to measure field metabolic rates of wild Nassau grouper, across a size range, and used these data to 

examine patterns of space use. Ten individuals were surgically implanted with acceleration/depth 

acoustic transmitters within a Vemco Positioning System array in the Exuma Cays Land and Sea Park, 

a no-take MPA. To date, the mean home range size for Nassau grouper ≥54 cm (n=7), the size at which 

they travel to spawning aggregations, was 0.1 ± 0.13 km2, while those individuals ≤54 cm (n=3) 

occupied 0.06 ± 0.04 km2. Respirometry was used to measure the aerobic scope of 26 individuals 

spanning a range of sizes (0.26-1.67 kg) at two seasonal temperatures 26°C (n=12) and 30°C (n=14). 

Aerobic scope increased with both size and temperature and the estimated metabolic Q10 

(temperature sensitivity) for tested temperatures was 2.59. The mass-scaling exponent (b), which 

allows us to describe the relationship between metabolic rate and body size, was estimated to be 1.25, 

aligning with the benthic, sit-and-wait predatory lifestyle of Nassau grouper. Daily and seasonal 

metabolic rates of wild Nassau grouper will be combined with acoustic telemetry data to estimate 

energetic costs during and outside of the spawning season. These data will allow managers to predict 

the energetic demands of Nassau grouper populations, and how this translates to spatial habitat use 

and potentially MPA size. Furthermore, predictive modelling can estimate how these parameters may 

change with rising climatic temperatures and whether certain size ranges may be affected 

disproportionately, with the goal of optimizing conservation measures, such as ecosystem-wide 

approaches to enhance their recovery. 

 

 

Kirtland’s Warblers and the Bahamas – Past, Present, and Future 
Bradley Watson1, Scott Johnson1, Dave Ewert2 
1Bahamas National Trust, Bay Street Business Centre, P.O. Box N-4105, 2American Bird Conservancy, P. O. Box 

249, The Plains, Virginia 20198 USA 

 

The Bahamas is home to Kirtland’s Warblers for up to seven months of each year. This rare species, 

which winters almost exclusively in The Bahamas, has attracted an international team of researchers, 

bird watchers, property managers, students, and other stake holders focused on its conservation, 

including The Bahamas wintering grounds. The Kirtland’s Warbler Project is exemplary of the synergies 

established when people from varying backgrounds unite to accomplish a shared goal. We will discuss 

the Kirtland’s Warbler and migratory bird conservation in the Bahamas and highlight how 20 years of 

international collaboration have advanced conservation of the Kirtland’s Warbler in The Bahamas. 

Studies conducted in the Bahamas and Michigan have elucidated migratory and habitat usage patterns 



which drive conservation efforts. Conservationists have combined this knowledge with an 

understanding of the economic and social situations in KIWA wintering habitat to formulate 

sustainable, community-based approaches to preserve Kirtland’s Warblers and their habitats in the 

Bahamas. 

  



 

https://youtu.be/DOcyvr0lDsg


Insights into Marine Soundscape Research in The Bahamas 
Charlotte Dunn1 

1Bahamas Marine Mammal Research Organisation, Sandy Point, Abaco, The Bahamas 

 

Understanding sound in an environment, often termed the “soundscape,” is an increasingly powerful 

framework for scientific research and conservation. Marine bioacoustics has emerged as a novel 

method to study the marine environment and natural history of marine animals and can be used as a 

basis for resource management. This talk outlines the historical context, current state, and prospects 

for soundscape science in The Bahamas. Acoustic energy propagates efficiently in water, more so than 

light for example, and therefore many marine animals use acoustics to perform life activities, such as 

communication and navigation. As well as producing sounds, marine species crucially need to listen 

to their environment to be able to detect danger from natural sources (such as wind or earthquakes), 

human-related noise (such as shipping), or predators, and to identify potential mates, and find food. 

However, soundscapes of the Bahamian marine environment have altered considerably since Nassau 

was established as a commercial port in the late 1600’s. Through human history we have increased 

the noise in our oceans through use of equipment to find oil, sonar associated with submarines, and 

engines that power tens of thousands of ships in the global trade and tourism industries. Accordingly, 

we have improved our ability to study sounds in the world’s oceans. We can now deploy sound 

recorders from small boats, to greater depths, for longer durations, and record greater bandwidths. 

Through these advances we know there are negative effects on marine species from human-

generated sounds, such as animals being forced to change vocalizations, habitat, or behaviors. 

Although The Bahamas holds one of the US Navy’s most used ‘sound laboratories’ (housing 93 

hydrophones at depths greater than 1,000 m in the Tongue of the Ocean), scientists have not 

historically used sound as an effective research method in the country. Yet, in The Bahamas, with clear 

waters that propagate sound farther (as compared to turbid seas with muddy bottoms), the use of 

bioacoustic research holds many possibilities. Examples include policing marine protected areas, 

documenting biodiversity and estimating densities of marine species for long-term population 

monitoring, predicting earthquakes and tsunamis, and attracting marine organisms (such as juvenile 

fish) to specific areas by simulating natural habitat (such as coral reef) sounds. The Bahamas Marine 

Mammal Research Organisations’ research widely incorporates the use of sound, including studies to 

understand the effects of navy sonar on Blainville’s beaked whales, and, more recently, to explore 

how the now quieter sea of Abaco will influence habitat use of bottlenose dolphins as the rebuild of 

Abaco commences post Dorian. We are also able to share data, as we are doing currently with the 

Perry Institute for Marine Science from a hydrophone that is recording ship noise, sperm whale 

presence, and Nassau grouper spawning aggregations. This type of collaborative effort can be a cost 

effective, non-invasive, research tool that can greatly increase monitoring scope. In this context, we 

suggest that bioacoustic monitoring of soundscapes holds much promise and can provide an 

important component to preserving and sustaining critical marine resources in The Bahamas. 

 

 

Tongue of the Ocean deep-sea survey of fish and invertebrates around New Providence 
Steven Kessel1, Lester Gittens2, Brendan Talwar3, Brian Moe4, Dean Grubbs4 
1John G. Shedd Aquarium, 1200 S Lake Shore Dr, Chicago, IL 60605, USA, 2Department of Marine Resources, East 

Bay Street, Nassau, Bahamas, 3Cape Eleuthera Institute, Cape Eleuthera Island School Queen's Highway PO Box 

EL26029 Eleuthera, Bahamas, 4Florida State University Coastal and Marine Laboratory, 3618 Highway 98, St. 

Teresa, FL 32358 

 

The Shedd Aquarium, in partnership with the Department of Marine Resources, conducted an 

inaugural deep-sea longline survey in the Tongue of the Ocean, around New Providence, from 7-14 

September 2019. The survey was intended to investigate the composition of deep-sea faunal 



assemblages in the region. The research was conducted from Shedd Aquarium’s R/V Coral Reef II, with 

the use of a commercial grade hydraulic winch and A-Frame. A combination of a wide range of hook 

sizes and traps were used to survey across the deep-sea ecosystem. A total of 10 deep-sea sets were 

conducted yielding a total of six sharks, seven teleost, and 49 invertebrates. The six sharks were all 

different species, while the teleost were represented by five different species, and the invertebrates 

by at least seven species. Biomass of the captured sharks was much greater than that of the teleost 

and invertebrates. The continuation of the project will be in collaboration with the Bimini Biological 

Field Station and Cape Eleuthera Institute, with the potential to compare assemblages of deep-sea 

organisms between several of the deep-sea areas of The Bahamas. 

 

 

Exuma Sound Ecosystem Research Project 
Brendan Talwar1, Candace Fields1, Jessica Dehn1, Elyana Lafrance1, Alexa Hoffman1, Samantha Russell1, Natasha 

Hinojosa1, Savannah Ryburn1 
1Cape Eleuthera Institute, Cape Eleuthera Island School Queen's Highway PO Box EL26029 Eleuthera, Bahamas 

 

The Exuma Sound is a unique body of water in the eastern Bahamas that encompasses habitats 

ranging from mangrove creeks to open ocean deserts and deep-sea plains. Although the animals that 

live there exhibit extreme variability in their habitat preferences, they often overlap in space and time 

due to the close proximity of these diverse habitats. The Exuma Sound Ecosystem Research Project 

seeks to characterize the fish and invertebrate communities that live in Exuma Sound, document their 

interactions and interdependence, and inform their management. Projects that are currently 

underway include investigations into the diversity, abundance, and nutrient transfer of and between 

marine mammals, pelagic and nearshore fishes, sargassum-associated fauna, and deep-sea organisms. 

 

 

Deep Water Habitat Use of Tiger Sharks in the Bahamas 
Brendan Shea1, Lucy Harding2, Sami Kattan1, Oliver Shipley3, Neil Hammerschlag4, Nicholas Payne2, Austin 

Gallagher1 
1Beneath the Waves, PO Box 126, Herndon, VA 20172, USA, 2Trinity College Dublin, the University of Dublin, 

College Green, Dublin 2, D02 PN40, Ireland, 3Stony Brook University, 100 Nicolls Rd, Stony Brook, NY 11794, 

United States, 4Rosenstiel School of Marine and Atmospheric Science, University of Miami, Miami, FL 33149–

1031, USA 

 

The Bahamas supports a diverse and relatively abundant population of sharks. Tiger sharks are the 

largest apex predator in the region and are known to occur seasonally at discrete locations throughout 

the archipelago, where they are associated with seagrass meadows, shallow sand flats and coral reefs. 

However, one of the unique features of the Bahamas is its diversity of habitat types, including 

geographically-nested deep-water features such as the Tongue of the Ocean and Exuma Sound. Here, 

we present results from a study evaluating the movements and behavior of populations of tiger sharks 

studied off two new areas: New Providence (Nassau), and the Exumas, with a focus on their vertical 

habitat use in deep-sea habitats. We employed satellite telemetry and animal-borne bio-logger 

packages to record animal depth and thermal preferences for 13 tiger sharks for periods up to a year, 

as well as high resolution movements over short term periods (24-48 hours). Our data revealed that 

tiger sharks are making frequent use of deeper waters (>200 meters/655 feet) in the Bahamas, notably 

within the Tongue of the Ocean and Exuma Sound, with most sharks in the study diving to such depths 

at least weekly. The majority of sharks tagged with PSAT tags actually made several deeper dives to 

500 – 600 meters (1600 – 2000 feet) , with maximum depths up to 800 meters (>2600 feet). While the 

observed deep-water use can be largely characterized as diving behaviors, tagged sharks spent on 

average approximately 7.5%, and as much as 22%, of daylight hours at depths of 200 meters or 



greater. Footage from camera tags revealed patterns of sharks diving along steep bathymetric 

gradients at the edge of deep-water features, possibly as a means of foraging with low energetic costs. 

To place these findings in context, it should be noted that all sharks were tagged in seagrass or reef 

habitats with water depths of approximately 10 meters or less. Our data suggest that tiger sharks in 

the Bahamas may serve as deep-water specialists, and that the deep-sea plays an important, and 

largely uncharacterized, role in the survival of an ecologically and economically important species in 

the country. We discuss potential drivers for this phenomenon in tiger sharks, using empirical footage 

from animal-borne cameras, and examine the implications of this vertical habitat use on nutrient 

transport, shallow to deep water connectivity, and future marine protected area design. 

 

  



 

https://youtu.be/tcMSW7_iQKg


Disturbance of Karst (Caves and Blue Holes) Resources on New Providence Island: Prospectives for 

Geoconservation and Land Use Planning 
Mark Stephens1 

1School of Chemistry, Environmental and Life Sciences, Faculty of Pure and Applied Sciences, University of The 

Bahamas, PO Box N-4912, Nassau, Bahamas 

 

Karst landscapes are particularly important as they provide groundwater, contain rare and 

endangered biota, and often significant historical and archaeological artefacts and information. New 

Providence Island (NPI) is made entirely of karst and its capital city of Nassau has rapidly urbanized 

which has led to a degradation of the natural environment. Apart from those karst resources that are 

protected by the Bahamas National Trust (BNT) in the Primeval Forest, caves and blue holes elsewhere 

on NPI have been affected to varying degrees. A standard environmental disturbance index specific to 

karst environments (using categories of geomorphology, air pollution, hydrology, biota and cultural) 

has been applied by the author to three publicly accessible sites on NPI: Mermaid’s Pool Blue Hole, 

R.M. Bailey Blue Hole and Caves Point Caves. Initial results indicate levels of human disturbance 

comparable to other degraded karst areas from published studies in Jamaica, Florida (USA), Mexico 

and Italy. The prospectives for geoconservation and land use planning of these and other karst 

resources on NPI will be outlined and emphasized. 

 

 

Hydrologic Characterization of Hurricanes Dorian, Irma, and Maria in New Providence, The Bahamas 
Kristen Welsh-Unwala1 

1Small Island Sustainability, Pure & Applied Sciences, University Drive, N-4912, Nassau, Bahamas 

 

With increased temperatures associated with climate change, hurricanes are projected to increase in 

number and strength, resulting in a greater potential for damage and destruction in hurricane-

sensitive regions, such as The Bahamas. This threat underscores an increased need to understand the 

hydrologic processes that influence hurricanes. In 2019 Hurricane Dorian was the strongest hurricane 

to make landfall in The Bahamas and, with wind speeds reaching over 180 mph, was one of the most 

destructive hurricanes experienced in the country to date. The effects of this Category 5 Hurricane 

devastated the northern islands of Abaco and Grand Bahama, while other islands, including New 

Providence, experienced increased wind speeds and precipitation from the outer bands of the storm. 

In this study, we used available meteorological data, as well as precipitation samples, from recent 

hurricanes, to understand the drivers of these systems in the region. Event-based precipitation 

samples were collected in New Providence during Hurricane Dorian from 1-3 September 2019 to 

examine the fluctuations of stable isotope ratios (δ18O and δ2H) in precipitation. These results were 

compared to results from recent strong Hurricanes Irma and Maria (September 2017), as well as 

results from another devastating and rare Caribbean tropical cyclone, Hurricane Otto in Costa Rica 

(November 2016). Stable isotope data are extremely useful in examining components of the 

hydrological cycle and to inform scientists about the hydrological processes that are occurring during 

storms. The data from this study include the first isotopic ground-truth characterizations of hurricanes 

to understand storm evolution in the Caribbean-Atlantic basin. Our results provide insights into recent 

hurricanes and also highlight the need for increased studies of the hydrologic processes that govern 

hurricanes in a changing climate. 

  



A historical and ecological assessment of the Bahamas in the 1890s based on the diaries of Neville 

Chamberlain 
Nicholas Milton1 

1The University of Birmingham, Edgbaston, Birmingham, B15 2TT, United Kingdom 

 

This oral presentation will look at what life was like during the 1890s for both native and non-native 

Bahamians and the ecology of the islands through the diaries of the Right Honourable Neville 

Chamberlain MP (1869-1940), a former British Prime Minister. As his biographer I discovered that the 

crucial, character-forming episode in Neville Chamberlain's early life was the 7 years he spent on the 

Bahamas from 1890-1987 in his 20s trying to grow sisal on the island of Andros. While there Neville 

Chamberlain recorded in detail the day to day hardships he endured in his diaries which are now 

housed at the University of Birmingham in the UK. The diaries give a fascinating insight into the huge 

challenges he faced from illness and loneliness to the climate and the mosquitoes. He also recorded 

the local wildlife and established a small menagerie at his home Mastic House. During his time on 

Andros, Neville Chamberlain collected many specimens and on his return in 1897 he donated them to 

the British Museum. On studying these a year later the British Museums chief taxonomist, Arthur 

Gardiner Butler, identified a new butterfly species to science and named it Chamberlain's Yellow Terias 

chamberlaini (now Pyrisitia chamberlaini). Neville Chamberlain remains the only British Prime Minister 

to have discovered a new species and had it named after him. 

 

 

MycoMaterials: An Exploration of Bio-Engineered Materials and Sustainable Design 
Dorlan Curtis1, Allan Jones1 

1The Center for Sustainable Development, Cape Eleuthera Institute, Cape Eleuthera Island School Queen's 

Highway PO Box EL26029 Eleuthera, Bahamas 

 

In nature, fungi produce enzymes capable breaking down complex organic molecules, such as 

lignocellulose and hydrocarbons into simple material for their food. Mycelium, the vegetative part of 

fungi is a collection of fibers for which their growth absorbs and binds organic material to form 

complex matrices. With this evolutionary trait of fungi, these matrices present the opportunity to co-

create with nature to produce biomaterials. This can be achieved by principles of Growing Design in 

which designers and scientists can grow new materials from living organisms like fungi for consumer 

product design. In the wake of the January 2020 styrofoam ban in The Bahamas, a need for alternative 

materials to most traditional forms of Styrofoam and plastic packaging is necessary for reduction of 

non-renewable natural resources and plastic pollution. Practicing Growing Design will help to navigate 

innovative space for locally produced biomaterials that are functional and low-impact on waste 

management systems. In this pilot study, two fungal species, Shiitake (Lentinula edodes) and Oyster 

(Pleurotus ostreatus), were utilized for this mycelium-based biomaterial. Organic waste materials such 

as spent brewer’s grain, coffee grounds and Casuarina wood chips, were selected to be upcycled into 

higher value products. From preliminary results, the mycelium biomaterials possess similar 

characteristics to Styrofoam of being flame resistant, lightweight, shock absorbent however ultimately 

biodegradable. Our hope is that by examining the effects of using these various substrates when 

combined with the mycelium, it can provide insight on the intrinsic properties of these newly formed 

biomaterials to be a viable and significant alternative to most forms of styrofoam and plastic 

packaging. Consequently, these alternative materials will spark the emergence of a new green 

economy within The Bahamas that incorporates the intersections of mycology, industrial design and 

sustainability to produce functional “foam-like” biomaterials that are eco-friendly. 

 


