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Cover photo by URI Professor Bridget Buxton on the sailboat Jocara in the Chagos Archipelago 
of the British Indian Ocean Territory.
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GLOBAL 
WARMING AND 
RISING SEAS 

Threaten the Barrier  
Islands of Belize 
I am writing this article while having the 
absolute pleasure of co-teaching one of the 
University of Rhode Island’s (URI) January-Term 
(J-Term) field schools along with two of our 
most talented educators, Professor Rod Mather, 
marine historical archaeologist, College of Arts 

& Sciences, and Diving Safety Officer Anya Hanson, director of URI’s diving research and 
safety program. We have eight terrific students with us who are all acquiring proficiencies 
as certified research divers and exploring sunken wrecks and anchors dating back to the 
battles between the English and Spanish for control of British Honduras (now, Belize) in 
the 18th and 19th centuries. 

My role has been to focus attention on how humans alter and pollute this precious 
marine environment, particularly highlighting the impact of plastics pollution (as well as 
URI’s focused efforts to address this massive issue through our Plastics: Land to Sea 
Initiative). As part of this educational module within the course, we have led the students 
in mapping the extent of coastal erosion around the island (compared to our prior survey 
of the same locations three years ago with another J-Term class) in picking up nearly 
200 pounds of plastic litter from the beaches of St. George’s Caye and searching for and 
counting manmade refuse on our many dives. We have read relevant articles together and 
have engaged in nightly discussions on the fate and transport of plastics, on their impacts 
on both marine fauna, the food web, and potentially human health. Our conversations 
also incorporate the socio-economic drivers of plastics pollution that are more visibly 
obvious in countries like Belize. We focused on the hard work of educating communities 
and encouraging cultural change, and on the varied multi-disciplinary research and 
important projects that URI scientists are leading in response to this global crisis. 

One afternoon, three of our students led me down a pathway to show me a discovery 
—  a massive garbage dump hidden in the coconut trees and mangroves alongside the 
water’s edge in the bay. This poorly hidden site was being actively used by the only 
vacation resort on the island. Hidden from the sight of their well-heeled resort guests, the 
staff throw refuse there every day. There were large and well-used burn pits right on the 
beach within the intertidal zone. The plant life around the dump looked sick or dying, and 
there were none of the juvenile fish that we would expect to see swimming under the 
protective root systems of the mangrove trees. The discovery lead to a long conversation 
about why government regulations are difficult to enforce on this remote island, the 
costs and logistics of proper trash disposal, and the more pressing concerns for local 
inhabitants. This was an eye opener for all of us, and for me it highlighted why URI’s field 
schools – and the chance for students to engage in foreign travel and experiential learning 
– are so singularly important to our mission as a research university. 

Throughout this trip, buzzing in the back of my mind had been a television show that 
I watched on our flight to Belize, namely, an episode of the television series “Anthony 
Bourdain: No Reservations.” Bourdain was an acclaimed chef, a keen observer of the 
human condition, and a natural educator. The episode that I watched on our flight here 

An open garbage dump sits within mangroves at the 
water’s edge, used by a local beach resort.

 “TRAVEL ISN’T ALWAYS 
PRETTY. IT ISN’T ALWAYS 

COMFORTABLE. SOMETIMES 
IT HURTS, IT EVEN BREAKS 

YOUR HEART. BUT THAT’S 
OKAY. THE JOURNEY 

CHANGES YOU; IT SHOULD 
CHANGE YOU. IT LEAVES 

MARKS ON YOUR MEMORY, 
ON YOUR CONSCIOUSNESS, 

ON YOUR HEART AND ON 
YOUR BODY. YOU TAKE 

SOMETHING WITH YOU. 
HOPEFULLY, YOU LEAVE 

SOMETHING GOOD BEHIND.” 
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Two days after watching this in-flight program, I sat on a beach close to where we were lodged on this island and I 
privately cried when my first new measurements of our coastal erosion mapping showed a loss of nearly four feet 
of land in just three years, as well as dramatically more plastic waste on these same beaches (much of it washed 
ashore from Belize City and from many other places throughout the Caribbean and Central America) compared to our 
observations just a few years ago. 

To quote Anthony Bourdain: “Travel isn’t always pretty. It isn’t always comfortable. Sometimes it hurts, it even breaks 
your heart. But that’s okay. The journey changes you; it should change you. It leaves marks on your memory, on your 
consciousness, on your heart and on your body. You take something with you. Hopefully, you leave something good 
behind.” 

Our students learned how to SCUBA 
dive on sensitive archaeological sites 
and within fragile ecological areas, 
and the basics of professional work 
as research divers. They learned 
much about the local history and 
marine environment of this country, 
and became fast friends with each 
other and the wonderful local staff of 
the Ecomar biological station on this 
island. They were also passionately 
engaged in balancing the natural 
beauty around us with their increasing 
awareness of the very real and 
present threats to the long-term health 
of this special place because of global 
warming, coastal erosion, and human 
contamination. They discussed the 
history and marketing of plastics, 
the roles of international treaties 
and current U.N. negotiations on 
plastic waste, needed improvements 
in maritime laws, and the role of 

economics and education on moderating these destructive forces. I overheard several of our students talking together 
about how they can take steps at home to reduce their use of plastic products, how washing and drying synthetic 
clothing releases many hundreds of millions of nanoplastics (per household) into our wastewater each year, and how 
they and their friends should resist the fast-fashion marketing that is directed squarely at their age group. 

As Anthony Bourdain noted for himself, those 10 days of travel changed our students. This experience will indeed leave 
marks on their consciousness and on their hearts. And, they left something good behind — slightly cleaner beaches. “The plastics and coastal Erosion sections of the course initially 

seemed a bit of a non-sequitur from the rest of the field school. 
But the eye-opening experience for all of us — seeing the 

startling amount of plastic debris on this tiny island and  that it is 
being literally washed away by sea-level rise — should create at 
least eight more inhabitants of Planet Earth with knowledge and 

passion about these threats to our home.”

- Keith Bruce, URI graduate student

delved into the history, cuisine, and culture of Nicaragua (Season 7, Episode 3, March, 2011) and provided a glimpse 
into his deep anguish about how humans can treat both each other and our environment. He documented the lives of 
the poorest members of Nicaraguan society, “los churecos” (meaning, people of the garbage dump, in the capital city of 
Managua). While filming the roughly 300 families who live in the dump and eek out the most meager of livings searching 

the ever-growing mountains of waste for items to both and to eat, he observed a young 
girl who was roughly the same age of his own daughter. There, on camera, Bourdain 

nearly lost his composure and openly mourned this human tragedy. He revealed his deep 
compassion, anger, and personal regret at living a life that is separate and removed from 
such inequity (Anthony Bourdain Nicaragua Clip - YouTube). 

The sea wall, constructed in 1931, was high enough to protect the soil 
from erosion. At this time the wall is largely underwater most of the day.

Research data shows 13 feet of beach erosion in three years.
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written by CHRIS BARRETT ’08

RATS
FROM A DISTANT 
ARCHIPELAGO ARE 
REWRITING OUR 
UNDERSTANDING OF 
HUMAN HISTORY.

Photos for this article by C-Rove expedition crew: Bridget Buxton, John Potter, 
Caroline Durville, Casper Potter, and Gary Philbrick.
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ANCIENT NAVIGATORS ONCE RELIED 
ON THE SEASONAL MONSOON WINDS 
TO MAKE LONG-DISTANCE VOYAGES 
ACROSS THE NORTHERN INDIAN 
OCEAN, LINKING ARABIA AND EGYPT TO 
INDIA AND CHINA. THERE WAS ALSO A 
LESSER-KNOWN SOUTHERN MONSOON 
TRADE ROUTE LINKING ASIA DIRECTLY 
TO SUB-SAHARAN AFRICA, BUT NO 
ONE IS SURE EXACTLY WHEN OR FROM 
WHERE IT STARTED. 

University of Rhode Island (URI) Professor of History 
Bridget Buxton spent five weeks in the isolated Chagos 
Archipelago of the British Indian Ocean Territory (BIOT) 
capturing rats to find out. 

When deciphered, the DNA of the non-indigenous black 
rats represents a genetic chronicle of their ancestors’ 
travels across the globe. Buxton theorized that the Chagos 
rats had arrived on the islands long before their discovery 
by Europeans in the 16th century, riding on ships of the 

The team also got creative with their underwater survey 
equipment. Buxton wanted to see if it was possible to 

use plastic kayaks and 12-volt car batteries, rechargeable 
from Jocara’s solar panels, to deploy oceanographic 
survey tools such as drop cameras, hydrophones, 

magnetometers, and side scan sonar.

Underwater mapping uses a Blueprint Subsea sonar system being deployed by 
Casper Potter (left) and John Potter.
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Roman Empire and their ancient trading partners in Africa, 
India, and China. It’s a theory that gives Mediterranean 
and indigenous African civilizations a far greater role in the 
southern monsoon trade than previously suspected. 

“The question we can’t yet answer is exactly when and 
from where those original voyages started, which is tied 
to many big questions about human migration and the 
ecological changes it causes,” Buxton says. “One mystery 
we’d like to solve is the location of the ancient port of 
Rhapta, the legendary furthest outpost of Roman trade in 
Africa.” 

Buxton studied evidence that the ancient Greeks and 
Romans knew how to harness the southern monsoons 
to cross the Indian Ocean from East Africa, the route that 
Arab seafarers later revealed to Portuguese explorer Vasco 
da Gama in the 15th century. Proving that the Romans were 
sailing directly from Tanzania to Sri Lanka would require 

Foundation High-Risk Research in Biological 
Anthropology and Archaeology grant (NSF-HRRBAA) 
to pay for the analysis of Chagos rat tail samples. 

“To get this particular grant, you basically have to 
prove that your idea is so crazy it would never get 
funding from anywhere else,” Buxton says. 

The rest of the expedition was privately funded 
through OceanGate Foundation and received helpful 
support from the Chagos Conservation Trust and the 
Zoological Society of London, a former BIOT governor, 
and Chagos expert Dan Urish, a URI emeritus 
professor of engineering. 

Such an unconventional expedition required an 
unconventional research vessel to access the most 
remote and uncharted reaches of the archipelago. 
The 60-foot sailing yacht Jocara, owned by British 
oceanography Professor John Potter from the 
Norwegian University of Science and Technology, 
sailed all the way from Malaysia for the task. Along 

finding an ancient shipwreck literally caught in the act of a 
trans-oceanic voyage. 

Rather than attempting to search the depths of the 27 
million square mile Indian Ocean, Buxton focused on the 
Chagos Archipelago, which early Portuguese mariners 
had identified as a major navigational hazard on the sub-
equatorial crossing. Even then, the potential search area of 
over 60 islands and reefs spread over a 5,000-square-mile 
marine reserve seemed impossibly large. 

Fortunately, new research into rat genetics led by 
Biological Sciences Associate Professor Jason-Munshi 
South at Fordham University in New York provided a 
solution. Researchers at Fordham had recently been able 
to determine the date that rats, the ultimate shipwreck 
survivors, arrived on remote islands by studying their DNA. 
If the rat population on any of the Chagos Islands pre-dated 
the establishment of French plantations in the late 18th 
century, that island would be a good place to search for 
ancient shipwrecks. 

Munshi-South and Buxton won a National Science 

BUXTON IS THE FIRST 
ARCHAEOLOGIST TO BE 
GRANTED A PERMIT TO 

EXPLORE THE TERRITORY’S 
UNINHABITED ISLANDS. 

“To get this particular 
grant, you basically 

have to prove that your 
idea is so crazy it would 
never get funding from 

anywhere else.” 
- Bridget Buxton 

EXPLORING CHAGOS 
ARCHIPELAGO OF 
THE BRITISH INDIAN 
OCEAN TERRITORY. 

BUXTON THEORIZED THAT THE CHAGOS 
RATS HAD ARRIVED ON THE ISLANDS 
LONG BEFORE THEIR DISCOVERY BY 
EUROPEANS IN THE 16TH CENTURY.

Captain John Potter and Caroline Durville are going into a 
lagoon to get eDNA samples.

The anchor from the shipwreck of the barque Diego.

The mast from the shipwreck of the barque Diego.

Professor Bridget Buxton conducts research setting rat traps in the island jungle. 
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with Captain Potter’s Dutch wife and first mate Caroline 
Durville, their son Casper Potter, and American Gary Philbrick, 
the five sailed out of the Maldives in December 2021 for 
the research adventure of a lifetime. On board, Buxton 
carried a special treasure: the flag of the Society of Women 
Geographers, awarded only to “expeditions of such unusual 
character that their successful accomplishment… makes a 
permanent contribution to the world’s store of geographical 
knowledge.” 

While using rats as a proxy to study human migration is 
not new, this kind of archaeological study in the BIOT is 
unprecedented. The U.K. government strictly controls access 
to the entire area, which is a critical breeding habitat for 
seabirds and includes the important U.S. military base of Diego 
Garcia. Buxton is the first archaeologist to be granted a permit 
to explore the territory’s uninhabited islands. 

Buxton’s expeditions normally involve using sophisticated 
equipment to find and study shipwrecks. On this trip, she set 
rat traps laden with peanut butter. 

“Epic nightly struggles 
between us and the 
crabs ensued,” she 
says, describing how 
giant coconut crabs 
would break the traps 
and eat the rats. The 
group started with 
more than 100 working 
traps and ended with 
fewer than 30. Still, 

BY THINKING OUTSIDE 
THE BOX, BUXTON 
SAYS THEY WERE 
ABLE TO ACCOMPLISH 
AN AMBITIOUS 
MILLION-DOLLAR 
INTERDISCIPLINARY 
SCIENTIFIC EXPEDITION 
FOR LESS THAN $100,000.

BRIDGET 
BUXTON

Professor  
of History

Professor Bridget Buxton holds the Society of Women Geographers flag.
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they brought back about 70 rat tails from all 21 
islands and atolls on their itinerary. The process of 
lab analysis is still ongoing. 

“It’s not just about putting a tail in a test tube and 
it’s 23andMe for the rat,” Buxton says. “There 
are complex research processes to compare 
these lineages to rats from all around the Indian 
Ocean.” 

Besides fending off crabs and catching rats, the 
team also got creative with their underwater 
survey equipment. Buxton wanted to see if 
it was possible to use plastic kayaks and 12-
volt car batteries, rechargeable from Jocara’s 
solar panels, to deploy 
oceanographic survey 
tools such as drop 
cameras, hydrophones, 
magnetometers, and side 
scan sonar — equipment 

that is normally deployed from large, environmentally 
unfriendly research vessels. 

The experiment was a resounding success as the team 
located several historic anchors and the SV Diego, a three-
masted iron barque wrecked off Eagle Island in 1935. They 
also collected samples of environmental DNA and surveyed 
nesting seabird populations. By thinking outside the box, 
Buxton says they were able to accomplish an ambitious 
million-dollar interdisciplinary scientific expedition for less 
than $100,000. 

“So much money is spent on big oceanographic projects,” 
she says. “You don’t always need to spend that much money 
to work in the remote oceans. We were able to deploy most 
of the technology of a ‘big ship’ oceanographic expedition 
from a small sailboat.” 

She is confident that if the Chagos Islands hide any ancient 
wrecks, they have the tools to find them. 

It’s a truism of archaeology that the greatest discoveries are 
made in the library, but this time they were made in the lab. 

“EPIC NIGHTLY 
STRUGGLES BETWEEN 
US AND THE CRABS 
ENSUED.”

The island’s wildlife damaged the research traps.

The giant coconut crabs, some up to three feet across, 
are the apex predators of the archipelago.

The islands provide a critical breeding habitat for the red-footed booby.
- BRIDGET BUXTON 
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After many months of careful sequencing and analysis, Professor 
Munshi-South shared the results of the preliminary genomic 
analysis of 21 of the Chagos specimens. He focused on a single 
gene in the mitochondrial genome and compared it to the large 
reference set of mitochondrial DNA samples from black rats all 
around the world. 

Preliminary analysis revealed that most Chagos rats share a 
DNA sequence that is widely distributed along ancient trade 
routes, making them distant cousins of the black rats of India, 
but also Madagascar and many areas in East Africa. The rats of 
the Maldives and Diego Garcia, however, come from a different 
and more recent lineage probably associated with maritime trade 
routes of the post-medieval period. This knowledge aligns with 
Buxton’s theory that the oldest rat populations would be found 
on the western side of the Chagos archipelago, based on the 
hypothetical route of an ancient ship sailing from Southern Africa 

to Southeast Asia. 

More than half of the 21 rats had identical 
mitochondrial genomes, indicating many centuries 
of inbreeding. The remainder of the 70 tails are still 
being studied. Further analysis will indicate how 
many generations that inbreeding goes back, leading 
to an approximate date of arrival on the islands. 
Based on the preliminary data, Buxton has identified 
the best island to search for ancient wrecks — 
though she is not revealing the location yet. 

“The biggest surprise was who our Chagos rats are 
most closely related to, based on currently available 
data,” Buxton explains. “It’s the rats from a remote 
Late Roman-era archaeological site called Justiniana 
Prima in the mountains of Serbia. When the Roman 
Empire retracted in the 6-7th century CE, such 

THE PROJECT THAT 
BROUGHT BUXTON 

HUNDREDS OF MILES 
ACROSS THE INDIAN 

OCEAN SHOWED HOW A 
LITTLE INNOVATION AND 

A LOT OF PASSION CAN 
MAKE EVEN THE MOST 

IMPOSSIBLE-SOUNDING 
RESEARCH ENDEAVOR 

POSSIBLE. 

“This expedition changed me and changed the way I 
view the world. I’ve done this for more than 20 years. 
I’ve found a lot of shipwrecks. I know what it’s like to 
pick up handfuls of gold coins and excavate ancient 
treasures. At the end of the day, that’s not what matters. 
It’s the islands themselves that are important – the birds 
and the coconut crabs, the reefs, and the ocean. They 
are the real treasure.”
- Bridget Buxton

Left to right, Casper Potter, Bridget Buxton, John Potter, Gary Philbrick, 
and Caroline Durville.    



  Page 20   |   The University of Rhode Island   {MOMENTUM: RESEARCH & INNOVATION} SPRING  |  2023  Page  21

frontier outposts became depopulated and isolated, effectively becoming 
islands as far as the local rats were concerned. You could say these 
Serbian rats are Roman Empire rats.” 

Recent genetic studies suggest that black rat populations around the 
world can be linked to two genetically distinctive waves of expansion 
— the first during the Roman Empire, and the second during the revival 
of global trade led mainly by Arab seafarers in the Medieval period. The 
genetic similarity between the Chagos rats and the legacy population of 
Justiniana Prima, abandoned in the 7th century CE, is intriguing. 

Buxton immediately contacted a colleague in Tanzania, Anthropology 
Professor Felix Chami of Dar es Salaam University, to share the 
preliminary Chagos results. Chami and his team are researching 
mysterious sunken ruins and Roman pottery found on the Tanzanian 
island of Mafia, a hypothetical jumping off point for Roman-era monsoon 
voyagers. The evidence was now even more compelling: Mafia in 
Tanzania must be Africa’s fabled lost Roman port of Rhapta. Buxton will 
join the Tanzanian team as they begin mapping the site this summer. 

For the Munshi-South lab, the next step is to sequence the entire 
genomes of the Chagos rats to pin down the origins and timing 
of divergence between Chagos and the rat populations of India, 
Madagascar, and East Africa. The analysis should be completed before 
Buxton returns to Chagos, which she hopes to do in 2024. However, 
her expedition goals are no longer driven only by the desire to find 
shipwrecks. Her current fundraising is directed towards assisting the 
Chagos Conservation Trust’s efforts to eradicate the rats and restore the 
archipelago’s unique biodiversity. 

“This expedition changed me and changed the way I view the world,” 
Buxton says. “I’ve done this for more than 20 years. I’ve found a lot 
of shipwrecks. I know what it’s like to pick up handfuls of gold coins 
and excavate ancient treasures. At the end of the day, that’s not what 
matters. It’s the islands themselves that are important — the birds and 
the coconut crabs, the reefs, and the ocean. They are the real treasure.” 

The project that brought Buxton hundreds of miles across the Indian 
Ocean showed how a little innovation and a lot of passion can make even 
the most impossible-sounding research endeavor possible. 

“WE WERE ABLE TO 
DEPLOY MOST OF THE 
TECHNOLOGY OF A ‘BIG 
SHIP’ OCEANOGRAPHIC 
EXPEDITION FROM A 
SMALL SAILBOAT.”

- BRIDGET BUXTON
 Dolphins swimming alongside Jocara.
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written by ALLISON FARRELLY ’16

At the top of the University of 
Rhode Island’s (URI) Kingston 
campus sits what may be one of 
the area’s best-kept secrets: 300 
acres of forest, wetlands, and 
streams called the North Woods. 
The forest just north of Flagg Road is home to pine 
stands, vernal pools, historic ruins, and a myriad 
of native species. And while just steps away from 
campus, The area is relatively unknown to much of 
the University community — something Assistant 
Professor of Professional and Public Writing and 
Natural Resources Science Madison Jones is  
hoping his skills as a transdisciplinary researcher  
can help fix. 

Jones uses digital technology like web-based 
apps, digital maps, and augmented reality to 
connect communities to the cultural, historical, 
and ecological significance of places like the North 
Woods. He develops this place-based work through 
a layered approach to storytelling called “deep 
mapping.” 

A term familiar to environmental historians and 
19th century Americanists, according to Jones, 
deep mapping isn’t widely known as a method 
today — and he thinks it should be. By combining 
scientific, artistic, and cultural information, digital 
deep mapping helps communicate a comprehensive, 
meaningful sense of place. 

“You take different kinds of thinking about a place, 
and you layer them on top of each other until you 
get this rich, deep connection,” Jones explains. 
“The geological history of a place offers us one 
perspective, whereas different cultural histories of a 
place add different dimensions to that understanding 
such as significant events, nonhuman species, 
the ways humans use the space in contemporary 
culture.” 

Jones is collaborating with stakeholders across the 
University to craft a digital deep map of the North 
Woods. Through a mobile phone app featuring 
rotating installations along walking trails, visitors 
will be able to learn about native species, seasonal 
ecological features, and indigenous and colonial 
histories, among many other topics of interest. 

The Layers of a 
PLACE

JONES USES DIGITAL 
TECHNOLOGY TO 
CONNECT COMMUNITIES 
TO THE CULTURAL, 
HISTORICAL, AND 
ECOLOGICAL 
SIGNIFICANCE OF 
PLACES. HE DEVELOPS 
THIS PLACE-BASED 
WORK THROUGH A 
LAYERED APPROACH TO 
STORYTELLING CALLED 
“DEEP MAPPING.” 

Modern technology connects 
communities to the cultural, historical, 
and ecological significance of a place.
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“What is it that makes this place special?” Jones 
asks. “Where have we come from? What are the 
debts that we owe because of our origins? What 
are the responsibilities that we have to the human 
and non-human communities that call our campus 
home? I think having a greater sort of place-based 
literacy is really important for the identity of the 
University.” 

In the first phase of this research project, 
Jones’s Rhetorical Field Methods for Science 
Communication class has been conducting field-
based writing and research assignments in the 
North Woods. Students in his Digital Writing 
Environments, Location, and Localization (DWELL) 
lab have also been creating 3D models of 
environmental features, such as historic stone walls 
and vernal pools. 

He hopes to also engage a wide variety 
of transdisciplinary researchers across 
the University to craft the deep map, and 
is currently collaborating with Assistant 
Art Professor Travess Smalley, several 
faculty members in the URI Natural 
Resources Science Department, and the 
North Roads Stewardship Council. 

“We might have an artist who thinks about place in one way, 
or a scientist thinks about place in another, or historian or an 
anthropologist — but there’s a lot that can be gained by putting 
those different ways of thinking and conversation with each 
other,” Jones explains. “What we’re trying to do is to create a 
wider perspective, but not just in the user of the project. We’re 
hoping that by people collaborating with us on this project, they 
will actually start to cultivate some of those transdisciplinary 
connections themselves in their own work.” 

Jones became interested in digital deep mapping while conducting 
his dissertation research at the University of Florida in 2020. 
His first project, an exploration of Paynes Prairie Preserve State 
Park near Gainesville, engaged park visitors with the historical 
importance of the land from indigenous communities through 
present day via a digital walking tour and interactive signage in the 
park. He was awarded a 2022 Conference on College Composition 
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and Communication Technical and Scientific 
Communication Award in the category of Best 
Article on Pedagogy or Curriculum in Technical 
or Scientific Communication for the work.

In addition to the North Woods project, the 
DWELL Lab currently is collaborating with 
a team of community members at URI and 
descendants of Block Island’s Indigenous 
and African American inhabitants to preserve 
its history on the island, as well as working 
with Roger Williams Park to communicate its 
storm water initiatives. Additionally, DWELL 
is also providing communication support 
to URI’s Sources, Transport, Exposure & 
Effects (STEEP), a research initiative exploring 
the environmental impacts of chemical 
contaminants called PFAS. 

BY COMBINING 
SCIENTIFIC, ARTISTIC, 

AND CULTURAL 
INFORMATION, DIGITAL 
DEEP MAPPING HELPS 

COMMUNICATE A 
COMPREHENSIVE, 

MEANINGFUL SENSE 
OF PLACE. 

“What I’m interested in is forging these 
connections as a transdisciplinary researcher 
in order to better communicate,” Jones says. 
“I think attention to place is a very vital part of 
our communicative environments. And it’s one 
that digital technology is only really beginning 
to acknowledge and lean into.” 

 THE NORTH WOODS

“I think attention to place is a very vital part 
of our communicative environments. And 
it’s one that digital technology is only really 
beginning to acknowledge and lean into.”

- Madison Jones
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written by MEREDITH HAAS HAAS ’07, ’22

USING ROBOTS 
TO TRACK 
ICEBERGS

ICEBERGS 
REMAIN A 
SERIOUS 

MARINE 
HAZARD.

Unmanned Surface Vehicle SEADRAGON circumnavigating a floating iceberg in Conception Bay, Newfoundland, Canada in 2017.  
Photo credit: URI Assistant Professor Mingxi Zhou.
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The infamous sinking of the Titanic was an 
international disaster that heightened global 
awareness to the threat of icebergs. But despite 
better engineered vessels with detection and 
positioning technologies over the last hundred years 
later, icebergs remain a serious marine hazard. 

“We still struggle to predict the behaviors of these 
massive blocks of ice as they move and melt in 
warmer waters,” says Mingxi Zhou, an ocean 
engineer and assistant professor at the University 
of Rhode Island’s (URI) Graduate School of 
Oceanography, who has been working on applications 
of various unmanned robotic platforms for mapping 
icebergs. 

According to the International Ice Patrol, which was 
formed in response to the Titanic tragedy, icebergs 
remain dangerous because they are mobile and drift 
in the open ocean, and can still be hidden, even from 
radar, in high wave or low light conditions. 

As part of a $1.5 million award from the National 
Science Foundation, Zhou is working with URI 
Oceanography Professor Chris Roman and URI 
alumnus Kris Krasnosky at the University of South 
Florida to develop a multi-platform robotic system 
that can more accurately map drifting icebergs and 
measure surrounding water properties. The goal is 
not only to better mitigate risks from icebergs but to 
also predict potential environmental changes, such as 
sea level rise. 

“The major impacts of icebergs are in the polar 
regions,” says Zhou. “Some studies suggest that 
more icebergs will break away from ice shelves as a 
result of global warming.” 

Although icebergs form in both regions by breaking 
off massive ice sheets and glaciers, there is 
more attention in the North Atlantic where more 
commercial shipping occurs. Every year, about 40,000 
icebergs ranging in size from a school bus to a small 
island nation break off from the Greenland glacier, 
in a process known as “calving.” Only 1-2 percent 
make it down “iceberg alley” as far as St. John’s, 
Newfoundland. 

Although warming temperatures may prompt 
icebergs to melt faster, more frequent calving and 
breaking up of larger icebergs means more likely 
encounters–especially as shrinking Arctic sea ice 
opens the region to more commercial shipping. But 

shipping isn’t the only concern. Offshore oil and 
wind platforms, their cables and pipelines along the 
seafloor are also vulnerable to iceberg collisions or 
grounding. 

One of the issues in mitigating these risks, says Zhou, 
is a lack of comprehensive mapping data for iceberg 
melting and drifting that causes high uncertainty 
in models. This challenge exists in part because of 
limitations with ship-based surveys because ships are 
required to stay 50 meters away from an iceberg for 
safety reasons. 

“The farther away you are, you’re going to always 
suffer some range, or some accuracy degradation,” 
says Roman. “So, it’s just fundamentally easier to get 

higher resolution if you’re closer. And the only option 
to get closer is to use robotic tools.” 

Satellite observations are also limited to above-
water and shallow water measurements, which 
don’t account for the majority of the iceberg that 
is submerged. In fact, it’s the shape of the iceberg 
below the surface that is a key factor in management 
because it affects drifting patterns and melting rates. 

“These two common approaches have typically 
overlooked the iceberg shape and water conditions 
at greater depth, which lead to a significant 
underestimation in melting rates,” explains Zhou. 

He adds that such approaches also prevent scientists 
from accurately quantifying freshwater input from 
melting icebergs. They need this to predict potential 
impacts to local ecosystems and large-scale ocean 
processes, such as the current circulation pattern in 
Atlantic Ocean, and sea level rise. 

ICEBERGS REMAIN 
DANGEROUS BECAUSE 
THEY ARE MOBILE 
AND DRIFT IN THE 
OPEN OCEAN, AND 
CAN STILL BE HIDDEN, 
EVEN FROM RADAR, 
IN HIGH WAVE OR LOW 
LIGHT CONDITIONS. 
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An Acrobatic Autonomous Underwater Vehicle designed and constructed at the Smart Ocean Systems Laboratory for Underwater Mapping and Inspection.
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“When icebergs are drifting around, they bring 
freshwater from melting, thus impact the local water 
properties and ecosystems,” Zhou says. 

The research team plans to focus on several icebergs 
to obtain a 3D shape and data on the surrounding 
water, which will be used to validate iceberg melting 
models. This research can then be applied to large-
scaled icebergs observed by satellites to get a clearer 
picture of the iceberg melting on a global scale. 

Currently underway is the development of two 
autonomous vehicles to operate at and below the 
surface in addition to several underwater profiling 
floats to map the shape of icebergs and assess the 
surrounding water column. The team will operate 
these robotic systems as close as 15 meters to 
selected icebergs but one of the biggest challenges 

is coordination of these systems around a moving 
object. 

“The thing that makes this the most different from 
other projects is that you’re working with a moving 
reference frame,” says Roman. “Everything has got 
to be coordinated relative to something that’s both 
moving and rotating slowly.” 

As the URI research team prepares for summer 
field tests in Narragansett Bay before heading to St. 
John’s, Newfoundland, for the fieldwork, they will be 
simulating the vehicles virtually and starting to design 
the vehicle autonomy algorithms. 

“We want to be able to do this entirely in a simulated 
environment; both the iceberg, the sensors, and the 
moving vehicles,” explains Roman. “We basically 

want to do all of the coordination in the 
simulation because if you can’t do it in 
a simulation there’s no way it’s going to 
work in the field.” 

Outcomes of this project will be two-fold, 
possibly extending well beyond icebergs. 

“On the iceberg side, we expect to create 
a multi-day, multiple iceberg shape and 
water property data set for the scientists 
to validate and improve their iceberg 
models,” says Zhou. “On the robotics side, 
we expect to develop a multi-robot system 
that could map large scale moving objects. 
Icebergs are one example, but it could also 
apply to deep space exploration, mapping 
a comet or a new planet that is rotating 
and moving at the same time.” 

Ships are required to 
stay 50 meters away 
from an iceberg for 
safety reasons. 

CHRIS 
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“ICEBERGS ARE ONE EXAMPLE, BUT IT COULD ALSO APPLY 
TO DEEP SPACE EXPLORATION, MAPPING A COMET OR A NEW 
PLANET THAT IS ROTATING AND MOVING AT THE SAME TIME.”

- MINGXI ZHOU

Autonomous Kayak developed in Professor Roman’s lab for underwater mapping and water sampling.

A winch system used for lowering instruments to sample the water column.
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written by MEREDITH HAAS ’07, ’22

KELP The ocean is expected to be 150 percent more 
acidic by the end of the century. Every day, 
about 22 million tons of carbon dioxide from 
human activities, such as burning fossil fuels, 
deforestation, and pollution runoff, are absorbed 
by the ocean with more acute effects felt near 
the coasts, according to the Global Carbon 
Budget project. 

Known as “climate change’s evil twin” and 
sometimes referred to as the “osteoporosis 
of the sea” by the National Oceanic and 
Atmospheric Administration (NOAA), ocean 
acidification decreases the water buffer capacity, 
so the oceanwater is losing the ability to 
maintain a stable pH. More importantly, ocean 
acidification also deprives water of the carbon 
needed by many marine organisms for building 
skeletons and shells. This presents a whole host 
of issues that threaten marine ecosystems and 
compromises food security, livelihoods, and 
public health. 

With interest growing from the global research 
community in cultivating seaweed to offset 
ocean acidification impacts, researchers at the 
University of Rhode Island (URI) are leading a 
pilot project supported by Bigelow Laboratory 
for Ocean Sciences, the U.S. Department of 
Agriculture (USDA), and NOAA. 

“People are assuming that kelp could be a 
natural ocean acidification mitigation approach, 
or even an important carbon dioxide removal 
approach, and I’m going to see if that potential 
is robust enough,” says Hongjie Wang, a 
biogeochemist and assistant professor of 
oceanography at URI’s Graduate School of 
Oceanography. Her team is investigating the 
potential of sugar kelp in removing carbon 
dioxide from surrounding waters. 

Wang runs the University’s Ocean Carbon 
Lab which focuses research efforts on better 
understanding the drivers and impact of 
ocean acidification, as well as ocean-based 
carbon-dioxide removal approaches, such as 
macroalgae cultivation. 

Helps Reduce Local 
Pressures of Ocean 

Acidification

 farming
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by many marine 
organisms for 

building skeletons 
and shells. This 

presents a whole 
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ecosystems and 
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Macroalgae, such as sugar kelp, uptake excess carbon 
dioxide in marine systems. This species, native to the 
Northeast, is of particular interest because it prefers 
colder water and grows fast. 

“It can grow around two centimeters a day,” says 
Wang. “And because sugar kelp can grow so quickly, 
it should have some impact on the water acidity.” 

Wang and her lab have been working with Point 
Judith Kelp Company to determine the potential of 
kelp in mitigating the rapid local ocean acidification 
during the growing season. URI master’s student 
Fiona Teevan-Kamhawi has been monitoring two 
sensors deployed at the start of the growing season 
in December to develop a baseline of environmental 
parameters, which will determine the extent of 
changes they will see up to the kelp harvest in May. 
The sensors measure temperature, chlorophyll, 
salinity, pH, and partial pressure of carbon dioxide 
every 30 minutes. The data is relayed back to the 
phone of Teevan-Kamhawi, who also visits the site 
for weekly samples to calibrate the sensors. 

“We will be looking at the net removal of carbon 
based on the difference between the control 
sensors, which are outside of the kelp farm, and 
the sensors inside the farm,” says Teevan-Kamhawi. 
“We will also be sampling beyond the harvest date 

to see how widespread the effects will be.” 

Although Wang says she expects to see local 
water acidity reduce as the kelp grows, she notes 
that this process does not reflect a net removal 
of carbon dioxide by the sugar kelp farm. 

“This project is looking at the capacity of 
short-term reductions on water pH,” she says, 
explaining that the kelp on this particular farm will 
be sent to restaurants for consumption. “If we 
eat kelp, we just release that CO2 right back. So, 
we don’t really have a net CO2 removal.” 

However, if used for livestock feed, kelp could 
potentially reduce methane (another powerful 
greenhouse gas) produced by cows. The 
project will help kelp farms understand their 
impact on the local water acidity. If Wang’s 
hypothesis holds, it could have potential positive 
implications for shellfish farms, for example, and 
seaweed cultivation could be a potential solution 
to mitigate rapid ocean acidification in coastal 
regions. 

“Not all shellfish species are equally susceptible 
to ocean acidification, but many of them are. It 
appears that the oysters are most sensitive at 
the larval phases,” says Nichole Price, director 
for Bigelow’s Center for Seafood Solutions, who 
is overseeing additional pilot projects nationwide 
to understand the vast utility and co-benefits of 
growing kelp and seaweed.  

“The promise of growing seaweed alongside 
shellfish is that it can locally change and buffer 
those conditions,” says Price. “While the 
question of whether or not seaweed aquaculture 
can contribute to carbon sequestration or 
removal of carbon from the global system is still 
at large, at least the kind of research that Wang is 
doing now can answer some questions about the 
rates of CO2 uptake by a seaweed farm.” 

Furthermore, findings from this project will be 
used to guide Congress on where research 
funding should go, says Price, who hopes more 
projects like this will be supported in the future. 

After comprehensively analyzing all field-sourced 
data, Wang and Teevan-Kamhawi discovered 
that kelp serves a dual purpose: it not only acts 
as a valuable food resource but also potentially 
provides a more buffered pH environment — a 
form of shelter — for marine species grappling 

Wang and her lab have been 
working with Point Judith 

Kelp Company to determine 
how much carbon dioxide is 

removed from the water during 
the growing season.
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The team collects weekly samples. URI master’s student Fiona Teevan-Kamhawi carries the cooler. Captain David Blaney, Point Judith Kelp 
Farm owner, works in the back of the boat. 

The bottled samples of dissolved inorganic carbon and 
total alkalinity collected from the field. 

Analyzing the dissolved inorganic carbon in the lab.

with ocean acidification due to climate change. However, 
it’s crucial to understand that the potential of kelp to 
mitigate some effects of ocean acidification is primarily at 
a local scale and spatially limited. While the preservation 
or cultivation of kelp can contribute to a solution, broader 
strategies aimed at reducing CO2 emissions remain 
necessary to effectively combat climate change and 
ocean acidification.
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written by MICHAEL BLANDING

MAKING 
WAVES

Rhode Island has been a vital manufacturing center for 
the defense industry for more than 150 years — ever 
since the U.S. Naval Torpedo Station (now the Naval 
Undersea Warfare Center) and Electric Boat were 
founded in the 1800s. Since then, the Ocean State has 
spawned hundreds of companies contributing to our 
nation’s naval and military superiority. However, it’s 
not always easy for small businesses to break into the 
industry and manufacture products at scale and with 
the proper security.

To fill those gaps, the URI Research Foundation has 
helped launch a new program, RIMADE (Rhode Island 
Manufacturing to Accelerate the Defense Ecosystem), 
which provides funding and expertise of URI faculty 
and students to advise companies on what they need 
to succeed. 

“The whole goal of the program is to strengthen and 
expand Rhode Island’s defense industrial base,” says 

Taylor Greene, program manager with Polaris MEP 
(Manufacturing Extension Partnership), a nonprofit 
business unit of the URI Research Foundation that 
administers the program. “We do that by modernizing 
the local supply chain.” 

Polaris MEP puts together teams of URI faculty and 
students who carry out assessments of small- to 
medium-sized businesses in three areas: automation 
and robotics, cyber resiliency, and risk mitigation. 
Once they identify the needs of the companies, the 
program provides recommendation and guidance, as 
well as funding up to $50,000 to implement projects. 

“Rhode Island manufacturers supporting the defense 
supply chain have seen an increase in demand and 
expressed a need for automation and data analytics,” 
says URI Research Foundation Executive Director 
Christian Cowan. “We are thrilled to provide this new 
program to support technology-based programs that 

The RIMADE program provides vital 
resources to help local companies 
in the defense industry.

The JaiaBot, an affordable micro-sized, high-speed 
aquatic drone that works in pods of one to many to 
collect aquatic data at scale

Jaia Robotics, Inc. has delivered their rugged JaiaBot System to multiple DoD, Academic and Commercial Customers in 2023.
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will support our ecosystem and national defense.” 

For automation and robotics, Polaris MEP has 
partnered with the Pittsburgh-based ARM Institute 
(Advanced Robotics for Manufacturing) to help 
identify areas where robotics makes sense. 

“We’re all well aware of staffing shortages in some 
of these manufacturing companies, so they look 
at areas where it might make sense to automate a 
process and have a machine take on some of that 
manual labor,” says Greene. 

In the area of cyber resiliency, the project has 
partnered with Chicago-based The Digital 
Manufacturing and Cybersecurity Institute to 
help companies come into compliance with the 
stringent standards required by the Department 
of Defense (DoD) to safeguard data and protect 
against malware. 

“It’s a good way to pull expertise from outside of 
the state from two organizations well-known for 
their proficiency in these areas and to impart some 
of that knowledge on our teams that will then help 
take these local companies to the next level,” says 
Erik Brine, URI Research Foundation director of 
defense sector R&D initiatives and operations. 
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When it comes to risk management, URI faculty 
from the College of Business, including professors 
Anis Triki, Devendra Kale, and Mehmet Gokhan 
Yalcin, along with PhD candidate Muhammad 
Hasan Ashraf, are able to advise companies 
on supply chain management, workforce 
development, and employee retention. 

Launching this spring, RIMADE has worked 
with three companies, Jaia Robotics, which 
builds micro-sized underwater robots; Nautilus 
Defense, which creates textile-based wearable 
and underwater sensors; and Electro Standards 
Laboratories, which engineers electronic 
components for network communication, data 
acquisition, and power electronics. 

For Jaia, founded in Newport, RI, in 2020, the 
expertise RIMADE provides will be crucial in 
tightening cybersecurity to meet government 
standards, says co-founder and CEO Ian Estaphan 
Owen. 

“As we get more embedded in DoD work, we 
need to improve our security systems,” he says. 
“So, having a baseline of where we are now and a 
roadmap of what we need to do to create a more 
secure environment is so important.” 

Jaia’s vision is to provide an affordable multi 
vehicle solution that can collect synoptic data by 
having multiple vehicles that cost $10,000 each 
rather than other systems that cost $500,000 
to $10 million, which Owen calls “Democratize 
Aquatic Data Collection.” To do that, they have 
invented the JaiaBot, a micro-sized aquatic 
drone that can work in pods of one or many. 
A pod of JaiaBots can be used to rapidly 
collect oceanographic data over wide areas for 
academic research and commercial operations. 
There are also multiple defense applications, 
such as the ability collect surf zone data which 
includes bathymetry, bottom type, wave heights, 
current vectors, temperature, and salinity. This 
data is critical to ensure conditions are safe for 
amphibious operations. 

“We provide a rapid reconnaissance capability 
without putting people in the water, so you are 
keeping people out of harm’s way,” Owen says. 

So far, Jaia has been operating on a small scale, 
having produced about 60 bots. As it ramps up 
production, the company plans to contract with an 
outside manufacturer. Owen hopes that RIMADE 
can also provide guidance on automating the 
process by which it communicates orders to that 
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manufacturer to better create products at scale. 

“Having the infrastructure in place that allows us to create 
an integrated flow so we could work more efficiently 
would be incredibly valuable,” Owen says. 

Eventually, Greene says, the program will work with a 
half-dozen companies each spring, summer, and fall. In 
addition to helping companies, the program will ensure 
that URI faculty are teaching students relevant lessons 
for the real world, as well as giving students exposure to 
local businesses where they might obtain an internship or 
future employment. 

“We’re really giving them the opportunity to take what 
they are learning in the classroom and apply it practically,” 
Greene says. 

At the same time, they can know that they are playing a 
vital role in helping to keep the nation safe. 

“We want to make sure that Rhode Island is a good 
partner in the supply chain for the Department of 
Defense so they can assist in the bigger picture of our 
national defense,” Greene says. “Companies don’t have 
the bandwidth to do this on their own. Providing these 
resources helps them do what they do better.” 

IT’S NOT ALWAYS EASY FOR SMALL BUSINESSES TO BREAK 
INTO THE INDUSTRY AND MANUFACTURE PRODUCTS AT 

SCALE AND WITH THE PROPER SECURITY.

Jason Webster, CTO and Co-Founder fielding questions from the RI MADE team ranging from production automation to cyber security. 
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written by CHRIS BARRETT ’08

Could Revolutionize 
Water Treatment

LASERS 
AND 
IRON
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Lasers and iron may help the world treat contaminated water, 
University of Rhode Island (URI) researchers say. The first-of-
its-kind study subjected ferrate — a form of iron — to a wide 
spectrum of light and analyzed how its electrons behaved. 

Now, thanks to the URI team, we know more details about 
how light may be used to convert ferrate to a highly reactive 
and more powerful chemical oxidant capable of treating 
persistent pollutants. 

The results published in the Journal of the American Chemical 
Society lay the early groundwork to develop new water 
treatment methods using ferrate. With a quarter of the world 
lacking access to clean water, and notable industrial accidents 
such as a train derailment in Ohio dominate the news, the 
research arrives at an opportune time. 

“This is a clear example of taking fundamental knowledge in 
the chemistry field and applying it in a meaningful way that 
improves people’s quality of life,” says Joseph Goodwill, 

Thanks to the URI 
team, we know more 

details about how 
light may be used 
to convert ferrate 

to a highly reactive 
and more powerful 
chemical oxidant 

capable of treating 
persistent pollutants.

an assistant professor of civil and environmental 
engineering at URI and paper coauthor. Researchers 
already knew that when ferrate absorbs ultraviolet light, 
the more powerful an oxidant it becomes. And because 
oxidants react with many contaminants by snatching 
their electrons, oxidants become useful when dissipating 
pollution in water.

Goodwill partnered with URI Assistant Professor of 
Chemistry Dugan Hayes after learning his lab specialized 
in ultrafast spectroscopy — that is, using short laser 
pulses to study how atoms and molecules behave when 
they absorb light. Their work spanned four years as the 
researchers contended with the pandemic and a material 
that breaks down in as little as 15 minutes when studied. 
To study the compound, they built an elaborate setup 
of optical parametric amplifiers that emit light pulses 
shorter than one-trillionth of a second, or about how fast 
molecules move. 

Hayes’ doctoral student Cali Antolini built the 
array at their Kingston lab and conducted most 
of the research there and at the U.S. Department 
of Energy’s Argonne National Laboratory outside 
Chicago. Combining the data provided a window 
into exactly how ferrate exchanges electrons 
with neighboring molecules. 

“We have barely scratched the surface,” says 
Antolini, the paper’s lead author who plans more 
publications on ferrate. “There are many aspects 
of the chemistry that occurs when you combine 
ferrate and light that have yet to be explored.” 

What they did find surprised them. By fine tuning 
the URI equipment and reviewing high-speed 
X-ray data from Chicago, the team learned that 
while ultraviolet light can excite ferrate, visible 
light may be able to drive the oxidative chemistry 
as well. For engineers looking for ways to bring 
the technology to rural and impoverished areas, 
visible light typically proves less expensive and 
easier than ultraviolet light. Using visible light 
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Femtoscecond laser pulses are carefully steered and manipulated with a maze of optics on their way  
to the ferrate sample in the laser lab in the Beaupre Center for Chemical and Forensic Sciences.
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and iron to produce strong oxidizing species is a relatively 
simple path to advanced water treatment that small/rural 
systems might find much more accessible than other 
tools. 

“Then, as a bonus, visible light scatters less in cloudy 
water, like a polluted water source,” says Hayes. “After 
ferrate does its job, it leaves only rust behind, so it is 
entirely non-toxic.”

They also found that the efficiency of exciting ferrate to 
produce the more reactive form is about 15%, on par with 
ozone water treatment. But an ozone process usually 
requires complex equipment and involves dangerous 
chemicals, whereas light and ferrate are more accessible. 
Plus, a process requiring less energy is more sustainable. 

Since Goodwill’s research focuses on delivering clean 
water to marginalized populations, the results thrilled him.

“I sense that rural America wonders if anyone is really 
thinking about their problems and the University of Rhode 
Island is,” Goodwill says. 

Commercial interest in the ferrate technique 
continues to grow. And for Antolini, the research 
formed the heart of her dissertation and helped 
her land a postdoctoral fellowship at the SLAC 
National Accelerator Laboratory in California, 
where she will engage in cryo-electron 
microscopy to study biomolecules.

“This is a clear example 
of taking fundamental 

knowledge in the 
chemistry field and 

applying it in a meaningful 
way that improves people’s 

quality of life.” 

- Joseph Goodwill

Antolini’s advisor, Hayes, will 
continue studying this and 
many other photochemical 
reactions with his research 
group at URI.

“Photochemistry is incredibly 
powerful,” Hayes says. 
“On the one hand, it can 
be harnessed to treat 
polluted water like we 
see here, or to synthesize 
important pharmaceuticals 
on an industrial scale. But 
on the other hand, it can 
cause sunburns and skin 
cancer. Understanding how 
photochemistry works so 
we may harness its power 
for useful applications is our 
ultimate goal.”

DUGAN  
HAYES

Assistant Professor

Chemistry  

JOSEPH 
GOODWILL

Assistant Professor 
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A lens focuses infrared laser light into a sapphire crystal to generate while light that is used to probe the sample after it is excited by an ultraviolet laser pulse.
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By 2040, the amount of synthetic textiles in our 
oceans is expected to hit 29 million metric tons. 
These materials like polyester and nylon partially 
replace natural fibers like cotton and wool, but they 
are detrimental to our environment because they don’t 
disintegrate and decompose. There’s a real need for 
the work being done by researcher Izabela Ciesielska-
Wrobel and businessman Robert Torgerson. Their joint 
effort to find answers to the complex challenge of 

turning trash into treasure is shows promise. 

The pair of self-avowed “fiber fanatics” are in the 
early days of a collaboration to find ways plastic 
waste can become the foundation for a new type 
of textile with practical applications. Ciesielska-
Wrobel is an assistant professor in the Textiles, 
Fashion Merchandising and Design department at 
the University of Rhode Island (URI). Torgerson is the 

“We can mold larger 
elements such as bowls 
for the kitchen, or thin 
films — all from these 
plastics.” 

written by ELAINE LEMBO

From Trash 
to TEXTILES
A CIRCULAR ECONOMY

- Izabella Ciesielska-Wrobel

founder and president of Kestrel Innovative Fibers LLC 
(KIF), of Wakefield, Rhode Island, produces fibers from 
recycled plastics harvested from the ocean. KIF’s multi 
and monofilaments can be used for tennis racket strings, 
clothing, and sports apparel, among other products. 

“From my perspective, textiles are the best materials,” says 
Ciesielska-Wrobel. “I love textiles. If you have a fishing net 
that was floating somewhere off California, and someone 
scoops it up, then decontaminates it, re-melts it, makes 
pellets, and sends it to me, now I can use this polyester to 
produce monofilament and multifilament for my textiles. 
I can use these pellets in other ways, too. For example, 
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we can mold larger elements such as bowls for the 
kitchen, or thin films — all from these plastics. Of course, 
polyester is not the only raw material floating in the ocean. 
I already worked with other ocean plastic wastes, such as 
polypropylene and nylon.” 

Currently, the duo is studying converting ocean plastic 
waste into filament, a textile base. The challenges include 
the cost of sorting, cleaning and processing waste plastics, 
as well as the quality and grade of these plastics in the 
relation to newer, stronger plastics.  

“We’re collaborating on identifying recycled plastics,” 
Torgerson says. “Izabela is evaluating polypropylene, 
polyester, and nylons. If you take these recycled plastics 
and make them into a garment, after someone is done 
with it and throws it out, can it go back into the program 
and create a circular economy? How many times can that 
garment be chopped up again into a fiber and made back 
into a garment? What is that cycle? That’s what we’re 
looking at.” 

Before joining URI, when Ciesielska-Wrobel worked for 
a private company in Virginia as a research scientist, the 
enormity and implications of ocean pollution hit home. 
Together with Luna Innovations Inc., she obtained a grant 
from the U.S. Department of Energy to study conversion of 
ocean plastic wastes into commercially viable textiles. 

“To be honest, at that time I had no idea what was 
happening in our environment,” she says. “I saw images of 
turtles with plastic straws in their noses, so I stopped using 
plastic straws. I had no idea that so many creatures die 
yearly from being entangled in nets or from eating plastic. It 
completely changed my perspective. First of all, I realized, 
that I wanted to do something about it. Second, I felt it was 
my obligation as a researcher to do something about it.” 

Ciesielska-Wrobel joined the URI faculty and participated in 
the URI Initiative, Plastics: Land to Sea, which is meant to 
foster dialogue and collaboration between the institution’s 
researchers, non-profit organizations, and the business 
community for solutions to the plastics pollution crisis. 

Ciesielska-Wrobel and Torgerson credit the initiative for their 
introduction to each other by Kathleen Shannon, assistant 
to the vice president of research for strategic initiatives at 
URI. “She’s a matchmaker,” Ciesielska-Wrobel says. 

“She knew that Robert and I both talk about conversion 
technologies.”

Their partnership, while informal, is busy testing materials 
and ideas. 

“Robert brings me samples and says ‘Hey, I have a new 
material, do you want to see what we can do with it?’” 

Ciesielska-Wrobel explains. “We test them, see what’s 
wrong, what wasn’t successful, and what worked. It’s 
a hands-on collaboration between us.” 

To answer the key question, “which types of ocean 
plastic waste are suitable for textiles?” Ciesielska-
Wrobel relies on a new micro compounder with an 
extrusion line, the only machine like it in New England. 
It was obtained for $186,000 from Xplore, a research 
and development company in the Netherlands. The 
micro compounder allows mixing different polymer 
formulations in the melt on a very small scale. 
Extrusion is a process of pushing the polymer through 
a small hole, which creates an object with a fixed 
cross-section profile, which in Xplore case is a circle.

“I have one graduate student helping me work with 
it,” Ciesielska-Wrobel says. “She’s extruding polyester 

“If you take these recycled plastics and make them into a garment, 
after someone is done with it and throws it out, can it go back into 
the program and create a circular economy? How many times can 

that garment be chopped up again into a fiber and made back into a 
garment? What is that cycle? That’s what we’re looking at.” 

and high-density polyamides and polypropylene — both 
virgin and ocean plastic waste derived — comparing the 
productivity and quality of materials.” 

The partnership hopes to foster further study in addition 
to creating something that can be produced on a large 
scale. 

“With Izabela, I’d like to teach URI students about 
polymers and plastics along with recycled materials, 
sustainability, and the circular economy,” Torgerson says. 
“It would be a great opportunity for kids to learn about it.” 

“One day we hope to be able to tell you what specific 
materials are good for,” Ciesielska-Wrobel adds. “For 
example, we’ll be able to tell a client: Do you want to 
make fillers for winter jackets from the material we just 
tested?” 

ROBERT  
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Kestrel Innovative 
Fibers
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- Robert Torgerson
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written by HUGH MARKEY

CELL 
PHONE 
APP 
HELPS 
BATTLE 
CHOLERA

For people in rural parts of the world, receiving vital 
information about water sources contaminated with 
cholera was nearly impossible — until now. 

Cholera, a serious illness caused by consumption of 
food or water containing the bacteria Vibrio cholerae, 
has been quietly killing people for decades. Globally, we 
are in the seventh cholera pandemic, which officially 
began in 1961. The strains have largely persisted in 
South Asia and Sub-Saharan Africa. The disease is 

year trial in the fall of 2022 of a cell phone app 
designed to provide non-technical, actionable 
information about high-risk locations and 
potential spikes in cholera infection rates to 
people living in remote areas in Bangladesh. 

The project team includes Sonia Aziz, associate 
professor of economics at Moravian University 
in Pennsylvania; Emily Pakhtigian, assistant 
professor of public policy at Pennsylvania 
State University; and Kevin Boyle, a professor 
of agricultural and applied economics at 
Virginia Tech University. At URI, PhD students 
Farah Nusrat and Abdullah Islam helped build 

currently endemic in South Asia and continues to 
erupt in force in new countries in Africa every few 
years. According to the Centers for Disease Control 
and Prevention, an estimated 1.3 million to 4 million 
people globally contract cholera each year and 
21,000 to 143,000 people die from it. 

Ali Shafqat Akanda, associate professor of civil 
and environmental engineering at the University of 
Rhode Island (URI) and his team completed a one-

For people in rural parts 
of the world, receiving 

vital information 
about water sources 
contaminated with 
cholera was nearly 

impossible — until now. 

Research shows hope for 
pinpointing cholera hotspots
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AKANDA KNEW THAT 
THE APP HAD APPEAL TO 
USERS AND ENCOURAGE 
THEM TO LOOK FOR THE 

SPECIALLY COLORED 
MAPS THAT TOLD THEM 
WHICH AREAS POSED 

HIGH RISK FOR CHOLERA. 

the cholera risk model and the app, respectively. On 
the ground in Bangladesh, the International Centre 
for Diarrhoeal Disease Research, was critical for the 
deployment and success of the app.

Akanda has spent more than a decade researching the 
water and climate origins of cholera infection in the 
South Asia region and methods to prevent the disease. 

“When I started looking at the outbreaks in Bangladesh, 
my first observation was that cholera comes in two 
waves: one in the spring when there is little water, and 
one in the fall after the monsoon season when there is a 
lot of water,” he says. 

He saw that drought conditions forced people to share 
the limited water supply. Daily activities, such as bathing 

in the water, watering livestock, and eating and 
drinking, all from the same source caused problems. 
Later, heavy rains of the monsoon season washed 
the contaminated waters into new locations, which 
meant that concentrated areas of infection became 
more widespread.

ADDRESSING THE SOURCE 
OF THE INFECTION
Akanda began to assemble cholera disease data in 
2007 to determine the correlation between these 
two water events and infection rates. Hospitals in 
Bangladesh already kept records of infections, and he 
constructed a long duration time-series to investigate 
the hydroclimatic drivers of cholera. Vital information 
about rainfall amounts, flood records, water levels, 
water scarcity and regional water bodies came from 
NASA operated satellites. The satellite data driven 
models enabled Akanda’s team to generate monthly 
risk maps showing areas affected, and populations at 
higher risk, and lets people prepare for likely infection 
rates.

Still, Akanda felt more could be done with the 
information. Until about 2019, his main audiences 
were the government, public health offices, his 
partners in Bangladesh, and water resources and 
public health focused research institutions in South 
Asia. However, the information was not reaching the 
people who would benefit from it the most — people 
living in rural communities. 

So Akanda, Aziz, Pakhtigian and Boyle created a more 
direct method of reaching the remote villages of 
Bangladesh through a cell phone app. 

CHOLERA MAP
While many remote locations were too isolated to 
have access to land lines, villagers often had smart 
phones. With the help of his collaborators and the 
URI graduate students, Akanda designed an app 
specifically designed for communicating risk to non-
technical populations. 

“If the information can be delivered through an app 
in an interactive and user-friendly way, perhaps it will 
work,” he says. 

Akanda knew that the app had appeal to users and 

encourage them to look for the specially colored 
maps that told them which areas posed high risk 
for cholera. 

CATERING TO THE USERS 
Akanda flew to Bangladesh in August 2020 to 
visit family and conduct his research. He bought 
inexpensive smartphones like what people in local 
villages would use. Upon his return to URI, he and 
his team began building and testing the app. 

Research found that women are most likely to 
use the app since it is often their responsibility to 
obtain water and maintain their children’s health. 
The team held dozens of online Zoom interviews 
with hundreds of villagers as app components were 
created and refined. 

ALI  
SHAFQAT  
AKANDA

Associate Professor 

Civil and Environmental 
Engineering

Image of the app created by Akanda and his team.



  Page 56   |   The University of Rhode Island   {MOMENTUM: RESEARCH & INNOVATION} SPRING  |  2023  Page  57

“The team would show graphics to the villagers 
weekly and ask what they understood from the 
graphics, whether the text is legible, if they could 
interpret the maps,” Akanda explains. “In the end, we 
found out that about 70% of our users were women, 
and the message of the app was well received by 
them.” 

Akanda and his team deployed the app in 1,500 
households, 750 for a control app and 750 with an 
app with the interactive maps.” 

THE TEST
The team conducted a one-year trial of the app 
to capture the annual cycle of water scarcity and 
monsoon rainfall on cholera. Villagers received 
monthly updates on whether they were in a high-risk 
zone and whether they should boil their water before 
using, along with other tips on proper sanitation and 
hygiene.  

The URI students maintained daily data collections 
to keep the outbreak predictions accurate. Users 
received a text message every time new maps were 
published. Based on the data collected on app usage, 
water practices and health outcomes during the trial 
period, they found the app reduced environmental 
water usage by 23% in men and 25% in women.  

“At times of high risk, we found that fewer people 
were using natural water sources like the ponds, 
rivers, and streams,” Akanda explains. “Users were 
more likely to safeguard themselves from exposure to 
cholera.”

The next phase will include introducing the app to 
more villages for additional testing from different 
regions. Akanda also wants to see how the app can 
be made more effective and whether the technology 

can be deployed on a much larger scale. 

“There is a tremendous opportunity where this 
could be expanded — population growth and 
climate change are factors to water security,” 
Akanda says. “This app allowed us to deliver highly 
technical information from state-of-the-art NASA 
satellites directly to remote grassroot populations in 
vulnerable regions of the world using the power of 
smartphones.”

“THIS APP ALLOWED US TO DELIVER HIGHLY 
TECHNICAL INFORMATION FROM STATE-OF-THE-ART 

NASA SATELLITES DIRECTLY TO REMOTE GRASSROOT 
POPULATIONS IN VULNERABLE REGIONS OF THE 
WORLD USING THE POWER OF SMARTPHONES.”

“We found out that 
about 70% of our users 
were women, and the 

message of the app was 
well received by them.”

- ALI SHAFQAT AKANDA

- Ali Shafqat Akanda



Honorable Mention

CROSSING UNDER
Olivia Mazzone ’23, marine biology

This photo depicts a comb jellyfish floating amongst 
seaweed at dusk off the southeast corner of 
Conanicut Island. “The day that I took this picture 
was the first time I ever picked up an underwater 
camera. It was an assignment for a class,” Mazzone 
says. Her first attempts to photograph anything 
underwater failed, she says, and she longed to 
get out of the water and go home. “For whatever 
reason instead of getting out of the water I lifted my 
feet and let myself go completely. I became part of 
the tide, and everything in my view became clear,” 
she says—including this jellyfish, whom she now 
considers “a dear friend.” 

“There are things that I understand about the world that I can’t communicate in words,” Mazzone adds, but “to show people 
life as I see it is an act of love.”

Honorable Mention

MALE BOMBUS IMPATIENS
Gena Anika ’23, wildlife and conservation biology

This photo is a close-up image of a Bombus impatiens 
(Common Eastern Bumble Bee) face. The yellow patch of 
hair on the bee’s face signifies it is male. There are pollen 
granules present on the bee’s face and you can see the 
hexagonal lenses (ommatidium) in the compound eyes. 
Anika used a digital microscope to observe the bee closely 
to help learn bee characteristics and to identify its species 
and sex for the class BIO 338 Bees and Pollination. 

Honorable Mention

FLUORESCENCE MICROSCOPY OF 
NEUROMUSCULAR JUNCTIONS
Alyssa Madden ’23, molecular neuroscience

This fluorescence microscopy picture shows the neuromuscular 
junctions in the calf muscle of a rabbit modeling cerebral palsy. 
In the Manuel Lab, Madden is looking at the differences in 
neuromuscular development in a rabbit model of cerebral palsy. 
Using confocal microscopy, researchers can observe how the 
structure of the neuromuscular junctions is affected by cerebral 
palsy, in the hope of better understanding this disorder.
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PHOTO CONTEST20
23

First Place

AQUATIC ODDBALL
Michael Corso ’24, aquaculture and fisheries 
science

At 70 feet below the surface, a rare whitelined 
toadfish peers out from the darkness to observe 
a research dive group from URI. Corso captured 
this photograph of a creature endemic to Belize’s 
Barrier Reef system while on an aquaculture 
and fisheries science J-term course in scientific 
research diving. Corso says, “As an AFS major, 
[I] focused on biological survey techniques and 
underwater photography while collecting real 
scientific data.” While the toadfish exemplifies the 
extent of a reef’s ecosystem biodiversity, warming 
seas and ocean acidification are chipping away 
at the natural world’s biodiversity and weakening 
reefs. “The highly specialized animals that rely 
on these underwater jungles are being impacted 
directly,” Corso says.

Second Place

LIFE IS A MAZE
Janelle Mercer ’23, marine biology

Mercer took this photo of maze coral off the coast of 
St. George’s Caye, Belize, roughly 40 feet underwater, 
during an underwater archaeology class with Anya 
Hanson, Director, URI Diving Research and Safety 
Program in Belize. Maze coral is a type of stony coral 
with a photosynthetic dinoflagellate living within polyps 
on the coral’s surface, providing coloration. The polyps 
and their corallite walls have a unique twisting, maze-
like formation. Mercer, who earned her AAUS Scientific 
Research Diver certification on this trip, is preparing for 
a career in marine biology and conservation.

Third Place

GOT NECTAR?
Julia Vieira, graduate student in plant sciences and entomology

This macro photo shows a brown-belted bumble bee foraging for nectar 
from common milkweed. The female worker takes a break to re-energize 
by sucking up the delicious, carbohydrate-filled nectar within the milkweed 
flower with her long proboscis (tongue). The bumble bee was visiting one 
of the many milkweed plants within the acres of pollinator plantings on 
URI’s East Farm. Vieira’s research primarily focuses on assessing bumble 
bee visitation to various flower species to enhance Rhode Island bumble 
bee conservation programs by improving floral recommendations for 
pollinator plantings throughout the state.
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