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A Call for Continued Ocean Stewardship 
 

I truly believe that the Long Island Sound’s health is integrally connected to our health, wealth, and quality of 
life - its well-being is our well-being. The Long Island Sound has seen remarkable changes since this country’s 
founding and from its time as a major thoroughfare and a facilitator of the Industrial Revolution. People 
continue to use this space for commerce, and it has become a place for recreation and a recovering ecological 
community. We all bear the consequences of previous uses of the Sound, but action is being taken by 
numerous groups of concerned citizens to improve its health, which in turn improves all our health and quality 
of life. However, there are challenges to this health, including invasive species, changes to our ecological 
community with a migration of southern species, and rapid sea level and temperature change. With our 
impact as ecosystem engineers, we certainly have an ability to improve conditions for all species that use the 
Long Island Sound, its tributaries, and the oceans as a whole. I am encouraged that our fellow citizens are 
answering that call. 
 

The Aquarium’s research and conservation program is now actively participating and leading projects in our 
region and beyond, with a focus on improving humans’ response to changes in natural systems. We see the 
effects of humans’ impact on oceans, lakes, and rivers in national news, most notably with the toxic algae 
blooms of Florida and Ohio. Here in the Sound we are taking corrective action with citizen actions like the 
Unified Water Study to study the state of water quality. Connecticut banned the use of plastic microbeads and 
is in the process of municipal and grass roots action on plastic bags and straws. In 2018, leaders in the 
Connecticut General Assembly came together to introduce and change a law on derelict fishing gear that 
allows derelict fishing gear, a side-effect of any active fishery, to be cleaned up in the Sound. Continued 
conservation action locally and beyond will help continually improve how we communicate these challenges 
to the public and help inspire change in how humans interact with their environment. 
  

Sincerely, 
  

Dr. David M. Hudson, Research Scientist 
 

Building a Program From Fertile Shoots 
 

Prior to 2017, conservation and research activities at 
The Maritime Aquarium at Norwalk (TMA) were 
largely participatory, though biodiversity monitoring 
efforts began with the vessel program on its previous 
research vessel, the R/V Oceanic. Data from this 
survey became the Biodiversity Database program 
with data incorporated back to 1999 and data from 
partners back to the 1970s. The Aquarium also 
started monitoring water quality data through 
maintaining a sonde from the University of 
Connecticut MYSound program on the vessel dock.  
During this period, the Aquarium’s citizen science also 
experienced incremental growth, with new projects 
initiated and incremental growth in participation.   
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Conservation and Research Projects: 
Biodiversity Projects 

 

LIS Biodiversity Database and Monitoring 
 

Working with scientists from Harbor Watch, 
field data from both institutions are being 
analyzed for long-term changes in how 
different species have changed their use of 
the inner and outer Norwalk Harbor over 
time. These data are being compared to 
other data sets around the Long Island 
Sound. 
 
 
 

Sand Tiger Shark Conservation 
 
 

The Maritime Aquarium is partnering with the South -
East Zoo Alliance for Reproduction and Conservation 
(SEZARC) and the AZA Saving Species From Extinction 
(SAFE) program for sharks and rays to study how 
hormones affect reproduction in sand tiger sharks, a 
native species to the Long Island Sound. Also, TMA’s 
citizen scientists can take part in field SCUBA 
observations, through submitting photos to the Spot-
A-Shark program. 
 
 
 

Sea Turtle Conservation 
 

The Maritime Aquarium is participating in the 
AZA SAFE program for sea turtles, and alerting 
local boaters that there are four species of sea 
turtle that are present in the Long Island Sound 
during the summer months. Several 
loggerheads were struck by boats at the end of 
the summer of 2018. TMA’s Animal Husbandry 
staff assisted the turtle stranding network to 
attempt to save a loggerhead sea turtle that 
was struck off Sheffield Island. Additionally, 
TMA participated in the Loggerhead Loan 
Program with NC Aquariums at Pine Knoll Shores, and released “Squirt” the loggerhead back to the Gulf 
Stream offshore in October 2018. The Aquarium also initiated an international collaboration to help 
endangered sea turtles in Santa Marta, Colombia with an aquarium and university there.  
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Conservation and Research Projects: 
Biodiversity Projects 

 

Horseshoe Crab Conservation  
 

The Aquarium is taking on a deeper role in field 
and laboratory research with horseshoe crabs by 
using data from metabolic work to improve 
animal welfare across institutions, and expanding 
an exhibit to allow TMA to breed these animals 
from eggs, which eliminates the need for field 
collections. TMA will also be better able to study 
animal welfare questions with respect to 
commercial exploitation of the species. 

 

Invasive Species Monitoring 
 

The Aquarium partners with local organizations to monitor 
non-native species in the Long Island Sound, which resulted in 
two non-native crab species being found. The Chinese mitten 
crab (left), Eriocheir sinensis, lives in estuaries and rivers and 
degrades streambanks. Below, a Dungeness crab, Metacarcinus 
magister, from the West Coast, is a commonly sold seafood 
item, but a live individual was found in the Long Island Sound. 

 

Biodiversity Stewardship 
 

The Aquarium serves as a steward of 
biodiversity in a number of ways.  For 
instance, Dr. Hudson serves on the steering 
committee of the AZA SAFE Sea Turtles 
program, and Senior Aquarist Sandi Shaefer-
Padgett serves as the Northeast Regional 
Coordinator for chondrichthyans in human 
care for the AZA SAFE Sharks and Rays 
program. by serving as the (Sandi Schaefer-Padgett). Additionally, Associate Director of Animal Husbandry 
Rachel Stein is one of the Marine Fishes Taxonomic Advisory Group representatives for the AZA Consolidated 
Supplier Reference (CSR) program, which ensures sustainable field collection of marine fishes for public 
aquaria. Dr. David Hudson was also appointed to the International Union for Conservation of Nature (IUCN) 
Species Survival Commission for freshwater crustaceans, evaluating extinction threats.  
 
 

Juvenile Horseshoe Crab 
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Conservation and Research Projects 
 

Climate Change and Coastal Resilience  
 

As a part of several collaborations, The Maritime 
Aquarium at Norwalk is studying crustaceans, their 
prey, and how they may change both their behavior 
and geographic location with changing physical 
conditions like temperature. This work is being 
conducted with the blue crab/mud crab/oyster 
predator-prey system in the United States, with 
partners at the Georgia Institute of Technology and 
Stony Brook University. Neotropical work is being 
conducted in conjunction with the Universidad 
Nacional de Colombia in Bogotá, Colombia to see 
how temperature changes and invasive species are 
affecting Andean freshwater species. 
 
 
 
 
 

Ocean Soundscapes  
 

Sound pollution is increasing in the oceans due to 
increased international commerce. In parallel with 
other anthropogenic risks to species, the Aquarium 
is interested in noise effects on organisms. To that 
end, we collaborated with the U.S. Navy to 
investigate crustacean responses to simulated 
underwater noise and presented the work at a 
scientific conference.  

Ocean Farming and 
Fisheries 
 

The Aquarium received development grant 
funding from Connecticut Sea Grant to study 
how kelp farms in Connecticut act as fish 
habitat. This project will help study the 
winter resident fish and crustacean 
population in the western Long Island Sound 
and the effects of kelp farming. 

 
 

Blue Crab 

Colombian Freshwater Crab 

R/V Spirit of the Sound 
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Conservation and Research Projects 
 

Long Island Sound Water Quality  
 
The Maritime Aquarium at Norwalk is studying water 
quality of harbors in the Long Island Sound as a part of 
the Unified Water Study, a project monitoring 36 harbors 
with 21 organizations. This project contributes vital in-
harbor data that will help to evaluate the health of the 
Long Island Sound for the Long Island Sound Report 
Card. This action is in addition to ongoing water quality 
monitoring the Aquarium completes as part of its daily 
vessel operations. 
 
 
 
 
 
 
 
 
 
 

 
 

Staff-Driven Projects  
 

The Aquarium as a whole is advancing science, as evidenced 
by the number of interdepartmental projects and its citizen 
science program. For instance, the Animal Husbandry 
Department is working to save species and advance animal 
welfare: 

 Saving the Barrens Topminnow with Tennessee 
Aquarium. 

 Studying the optimal temperatures for different 
species of jellyfish. 

 Improving the early life stage husbandry of lumpfish. 

 Studying sand tiger shark reproduction.  

 Caring for a hatchling loggerhead sea turtle as part of 
North Carolina Aquariums at Pine Knoll Shores’ 
Loggerhead Loan Program.  

 Studied river otter call patterns and contributed to a study of otter vocalizations. 

 Locally monitoring streams for alewife runs with the Connecticut Department of Energy and 
Environmental Protection. 

 Sharing tropical fish collection data back to 2005 with the Gulf Stream Orphans program. 
 
 

Unified Water Study Sampling 

Alewife Monitoring 

Barrens Topminnow 
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Conservation and Research Projects 
 

Citizen Science and Action 
 

The Citizen Science and Action program is one of the 
Aquarium’s most successful, run by Education Manager 
Bridget Cervero. This program includes: 
 
 

Horseshoe Crab Tagging  
 

Since 2007, the Aquarium has been participating in Project 
Limulus, a population study of horseshoe crabs. Initially only 
reaching a small number volunteers, involvement continues to 
grow, with over 100 training attendees in 2018. Since interest 
in the program has grown so rapidly, we are expanding the 
program using the iNaturalist platform. Our trained volunteers 
can now collect data on the animals whenever they see them 
along the shore.  
 
 
 
 

AZA Frog Watch USA  
 

In 2017, The Maritime Aquarium joined the existing Peabody-
Beardsley Frog Watch USA Chapter. In 2018, 226 attended a 
training, an increase from 57 people in 2017! With the 
expansion of our volunteer network, we are now collecting 
data from all over the state and look forward to continued 
chapter growth. 
 
 
 
 

Trout Unlimited  
 

Partner restorations in the area have included Trout in the 
Classroom, and will move into physical stream bank 
restoration projects going forward. 
 

 
 
 
 
 
 
 
 

Osprey Nation/Bird Monitoring  
 

In 2016, we began participating in Connecticut Audubon’s Osprey 
Nation nest monitoring program. In addition to being a steward for our 
designated nest, we also spread the word about the program to 
passengers aboard our research vessel. 
 
 

 
 

 
 

Midnight Horseshoe Crab Tagging 

Osprey Nation 

AZA FrogWatch USA 

Trout In The Classroom Trout Eggs 

6 



Conservation Education 
 

Through a grant from NOAA’s Environmental Literacy Program, 
The Maritime Aquarium has developed a three-part educational 
program to investigate coastal erosion and resilience to sea level 
rise and climate change (left). Through classroom experiments and 
activities and a research cruise aboard the R/V Spirit of the Sound, 
students investigate the costs and benefits of various manmade 
and natural coastal 
resilience strategies. From 
the vessel, students observe 
and map resilience methods 
including engineered 
structures like seawalls and 
revetments and natural 
structures such as salt 
marshes and oyster beds.  
 

In 2018, high school 
TeMPEST interns designed 

and built a natural play space at the Maritime Odyssey Preschool, 
transforming a bare corner of the playground into a flourishing garden 
(right). 
 

Green Practices 
 

The Maritime Aquarium at Norwalk is dedicated to lessening its 
environmental impact as an institution and communicating how others 
can do the same. Over the last few years, the Aquarium set its sights on 
how to reduce its single-use plastics impact, and is now 97% single-use 
plastics free (right). This has included the elimination of plastic straws in 
the institution, having reusable bags available in the gift shop, and 
making sure that food packaging and utensils are recyclable or 
compostable.  

 
Additional novel green 
practices include the 
implementation of solar 
panel power generation 
on the roof (left), which was recently doubled in capacity to 
130KW. The Aquarium also recently upgraded its HVAC 
control, which saves energy by allowing for fine-tuned 
temperature control in different zones of the Aquarium. 
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Public Communication, Media Coverage, and 
Scientific Publications 

 

The Maritime Aquarium at Norwalk is dedicated to communicating its research and conservation actions to its 
stakeholders, along with providing detailed recommendations on maritime-related subjects. In the past two 
years, the Aquarium’s Research and Conservation Program was prevalent in local and national media for a 
variety of sets of coverage – from swimming safety in the Long Island Sound (WNYC/NPR) to the presence of 
large marine animals like sea turtles and whales in the Sound (The Hour, Associated Press, USA Today). 
 

Additionally, the Aquarium’s personnel published the following peer-reviewed scientific papers 
in the past two years, with many more in the pipeline: 
 

Bunge A, Diemont S, Bunge J, Harris S. Accepted. Urban Foraging for Food Security and Sovereignty: Quantifying Edible  
Forest Yield in Syracuse, New York Using Four Common Fruit- and Nut- Producing Street Tree Species  

Phillips G, Hudson DM, Chaparro-Gutiérrez JJ. 2018. Presence of Paragonimus species within secondary crustacean hosts  
in Bogotá, Colombia. Revista Colombiana de Ciencias Pecuarias. In Press http://rccp.udea.edu.co 

Hudson DM, Sexton DJ, Wint D, Capizzano C, Crivello JF. 2018. Physiological and behavioral response of the Asian shore  
crab, Hemigrapsus sanguineus, to salinity: implications for estuarine distribution and invasion. PeerJ 6:e5446 
https://doi.org/10.7717/peerj.5446 

Walkley S. 2018. Vocalizations of North American River Otters (Lontra canadensis) in Two Human Care Populations.  
Master's Thesis. University of Southern Mississippi, Hattiesburg, MS. 
https://aquila.usm.edu/masters_theses/350 

 

We have also been invited to give some talks… 
 

2018 “Citizen science and education in estuaries: biodiversity monitoring in a Connecticut estuary.” Southern 
Connecticut State University, New Haven, Connecticut USA, April 18 

2017 “Análisis de Riesgos en Especies de Cangrejos Endémicos en Colombia.” Oral Presentation. Universidad Nacional 
de Colombia, Instituto de Ciencias Naturales, Bogotá, Colombia. August 10. 

2017 “Sustainable Waters, Sustainable Food.” New York University, New York, NY USA. April 5. 
 

…and participated in scientific conferences… 
 
2018 “Inspiring Conservationists: Engaging Volunteers With Citizen Science In Their Own Backyard.” Cervero B 

(presenter), Hudson DM. Poster Presentation. Association of Zoos and Aquariums Annual Meeting, Seattle, WA, 
September 23-27. 

 

2018 “Building Conservation Programs: Expanding Estuarine and Coastal Studies with Incorporation of Citizen 
Scientists.” Hudson DM (presenter), Cervero B, Mingo T, Rosenfeld N. Poster Presentation. Association of Zoos 
and Aquariums Annual Meeting, Seattle, WA, September 23-27. 

 
2018 “Planting Seeds of Conservation Across the Generations: The TeMPEST Internship Garden at the Maritime 

Odyssey Preschool in Norwalk, CT.” Magliola L (presenter), Bunge A, Cervero B. Poster Presentation. Association 
of Zoos and Aquariums Annual Meeting, Seattle, WA, September 23-27. 

 

2018 “Importance of Behavior as an Indirect Indicator of Temperature Optimum in Neotropical Freshwater Crabs.” 
Hudson DM (presenter), Rocha de Campos MH. Poster Presentation. Milford Aquaculture Seminar, January 8-10. 

 

2017 “Simulated anthropogenic noise exposure to marine invertebrates using a standing wave tube.” Dossot G 
(presenter), Krumholz J, Hudson D, Pochtar D. Oral Presentation. 174th Meeting of the Acoustical Society of 
America, New Orleans LA, December 4-8. 
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2017 “Behavioral and Physiological Impact of Vessel Noise and Simulated Sonar on Commercially Viable 
Invertebrates.” Baker E, Dossot G, Hudson D, Krumholz J (presenter), Moll T, Pochtar D. Oral Presentation. 
Coastal and Estuarine Research Federation (CERF) Biennial Conference, Providence, RI, November 5-9. 

 

2017 “Citizen science and education in estuaries: 20 years of biodiversity monitoring in a Connecticut estuary.” 
Hudson DM (presenter), Rosenfeld N, Cervero B, Mingo T. Oral Presentation. Coastal and Estuarine Research 
Federation (CERF) Biennial Conference, Providence, RI, 
November 5-9. 

 

2017 “Risks associated with climate change and other human-
mediated threats to endemic Colombian freshwater 
crabs.” Hudson DM (presenter), Phillips G, Campos MR. 
Oral Presentation. The Crustacean Society Midyear 
Meeting, Barcelona, Spain, June 19-22. 

 

2017 “Spatial Competition Between the Native Colombian 
Freshwater Crab, Neostrengeria macropa, and the 
Invasive Red-Clawed Crayfish, Procambarus clarkii.” 
Hudson DM (presenter), Cardona LF, Cortes Munar JS, 
Phillips G, Smith Q, Campos MR. Oral Presentation. The 
Society for Integrative and Comparative Biology Meeting, 
New Orleans, LA, January 4-8.  

 
 
 
 

Partnerships and Grant Funding 
 

All of this work is possible because The Maritime Aquarium at Norwalk is advancing its partnerships and 
actively seeking funding to support those partnerships and partnered projects. Up to now, the following 
organizations have collaborative projects and/or Memoranda of Understanding signed (in no particular order):  
 

Sacred Heart University 
Pennsylvania State University 
Harbor Watch (Earthplace) 
Southern Connecticut State University 
Western Connecticut State University 
Save The Sound/Soundkeeper 
University of Connecticut 
Stony Brook University (SUNY) 

Georgia Institute of Technology 
Universidad Nacional de Colombia 
Universidad de Bogotá Jorge Tadeo Lozano  

(Colombia) 
Acuario Mundo Marino (Colombia) 
Acuario del Rodadero (Colombia)  
South -East Zoo Alliance for Reproduction and  

Conservation (SEZARC)
 
The Maritime Aquarium at Norwalk would like to thank the following funders: 
 

$50,000 and more: 
 

George S. and Pamela M. Humphrey Fund 
 

The Maritime Aquarium Conservation Ask - Over  
$111,641 donated by 37,071 transactions to  
the Conservation Ask since its inception in 
late 2016. 

 
 
 
 

$10,000 to $50,000 
 
The Jenniam Foundation (Unified Water Study) 
 

The Ballard Foundation 
 

Less than $10,000 
 

AMA Marketing Inc. 
 

ESRI non-profit program – ArcGIS license

 

Asian shore crab,  
Hemigrapsus sanguineus 
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Research and Conservation Committee 
The Maritime Aquarium at Norwalk’s Research and 
Conservation Committee is integral in providing 
guidance for selection and maintenance of 
projects. In addition to all the staff who work to 
implement conservation every day, the Aquarium is 
happy to thank the following people and 
organizations for their service: 
 
The Maritime Aquarium at Norwalk Board 
Members: 
William Burnham (Chair of Research and Cons.) 
Richard Hokin 
Mike Reilly 
Neil Beup 
Mike Widland (Chair of the Board of Directors) 
 
 

The Maritime Aquarium at Norwalk Employees: 
Maureen Hanley, President & CEO 
Dr. Brian Davis (Former President & CEO) 
Christina Maturi, Exec. Assistant to the President 
Barrett Christie, Director of Animal Husbandry 
Thomas Naiman, Director of Education 
Bridget Cervero, Education Manager  
 

Outside Science and Conservation Advisors and 
Members-At-Large: 
Dr. Sarah Crosby (Harbor Watch) 
Dr. Jason Krumholz (Reef Ball Foundation, 
McLaughlin Research Corp.) 
Mark Fowler (Grace Farms Foundation) 
Dick Harris (Copps Island Oysters) 
Richard Alexander (The Ballard Foundation) 

Research and Conservation Department 
Dr. David Hudson, Research Scientist 
Dr. Hudson directs the research and conservation program. He earned a 
B.S. in marine biology from the University of Rhode Island, his Ph.D. at 
the University of Connecticut, then served as a U.S. Student Fulbright 
Fellow in Bogotá, Colombia and an assistant professor in Atlanta. His 
research uses behavior and physiology to determine the effects that 
changes in the physical environment (temperature, salinity, sound, etc.) 
have on distributions, survival, and ecology of marine and aquatic 
organisms. He serves the IUCN’s Species Survival Commission freshwater 
crustacean specialist group. 
 

Gillian Phillips, MPH, Field and Laboratory Assistant 
Gillian Phillips studied Pathobiology and Animal Science at the University 
of Connecticut, then pursued a Masters of Public Health studying 
parasite vectors from Georgia State University. She also currently works 
as a biological science technician and deckhand at the NOAA Milford 
Aquaculture Laboratory in Milford, CT, identifying the use of oyster 
aquaculture gear as essential fish habitat (EFH) in Long Island Sound.  

 

Dr. Rebecca Kulp, Affiliate Scientist 
Dr. Kulp recently completed her Ph.D. at Stony Brook University in Dr. Bradley 
Peterson’s community ecology lab, investigating the role of habitat type on foraging 
efficiency in predators. A benthic ecologist, she is volunteering as a visiting affiliate 
scientist to collaborate on continued projects on the effect of mesopredators on oyster 
restoration projects. Habitat structure and density effects on foraging efficiency have a 
rich research history and Rebecca’s work will add to the growing body of literature that 
indicates a paradigm shift from the widely-supported notion that structural increases 
lead to reduced prey consumption.  
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