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Breakthrough ocean science and technology, unparalleled marine operations, 
and vibrant education programs—these are the hallmarks that set WHOI 
apart and make us the thriving world-class research institution we are today. 
Discovery and fundamental science are at the core of WHOI’s mission. At WHOI, 
ocean scientists, engineers, and technicians work together to advance our 
knowledge of the ocean—and apply this knowledge to some of the biggest 
problems facing society today.

As we wind down the fourth year of our seven-year capital Campaign for Our 
Ocean Planet, your unrestricted giving this year has been extraordinarily 
impactful. Your generosity has enabled WHOI leadership to launch new programs 
and drive growth across all scientific disciplines. This strategy is at the heart of 
WHOI’s Vision 2030, and thanks to supporters like you, it is working. 

In the coming year, we will announce the public phase of our comprehensive 
campaign. In preparation for that, WHOI is doubling down on fundamental science 
and exploration and expanding our impact on the world, all while staying true to 
our core values of scientific excellence, integrity, and independence.

Unrestricted giving provides crucial support to advance WHOI’s mission and 
our vision for the future. By providing flexible funding that can be deployed where 
it is most needed, you have enabled this institution to quickly respond to new 
opportunities, launch some of our most successful programs, and nurture the 
next generation of ocean leaders.

In the pages that follow, you will see how your support has enabled WHOI 
research, innovation, and exploration over the past year. With your help, our 
scientists are mapping the path of pollution, deploying smart cameras that can 
help ships avoid whale strikes, and making new deep-ocean discoveries from 
the Alvin submersible. You will also meet some of our promising new hires, who 
will help us push the frontiers of ocean science for years to come.

We could not be more grateful to our supporters who understand the value of 
unrestricted giving. Thanks to you, we will continue to expand WHOI’s 
distinctive capabilities to advance ocean science for the global good at a pace 
commensurate with the urgency of today’s global challenges.

With sincerest appreciation,

Peter de Menocal

On the cover:
A North Atlantic right whale mother 
and calf. These whales are critically 
endangered, with fewer than 400 
individuals remaining. To help, WHOI 
scientist Dan Zitterbart and his 
collaborators have invented a thermal 
infrared camera designed to mitigate 
vessel strikes that are a leading threat 
to right whales, humpback whales, and 
other large whales. Story on page 5. 
NOAA Permit #17355, © Woods Hole 
Oceanographic Institution
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Mapping the Potential Path 
of a Proposed Release of 
Wastewater into Cape Cod Bay

Last July, the National Oceanic and Atmospheric 
Administration’s Sea Grant Program provided 
rapid-response funding to WHOI Sea Grant to 
study the pathways of circulation in Cape Cod 
Bay. The call for action came in response to nearby 
Pilgrim Nuclear Power Station’s proposed release 
of 1.1 million gallons of radioactive wastewater 
into the area. Soon, Principal Investigator Irina 
Rypina and her collaborators will publish findings 
that will provide crucial understanding of where 
surface waters travel. While this study alone won’t 
allow experts to draw conclusions about the full 
impact on the health and safety of humans and 
animals in Cape Cod Bay and surrounding waters, 
WHOI’s research into the Bay’s water transport 

pathways will help predict the potential path of 
wastewater. “Some radioactive contaminants 
will move largely with ocean currents, but others 
are more inclined to end up accumulating 
with seafloor sediments, which is a concern 
especially with bottom-dwelling and filter-feeding 
organisms,” says Ken Buesseler, a WHOI marine 
chemist. According to Matt Charette, WHOI’s 
Sea Grant director and a senior scientist in the 
Marine Chemistry Department, this study will have 
lasting impact, providing essential information 
to regulators in their consideration of permit 
requests going forward, as well as for responses 
to potential incidents such as oil spills or harmful 
algal blooms. 

“SOME RADIOACTIVE CONTAMINANTS WILL MOVE LARGELY WITH 
OCEAN CURRENTS, BUT OTHERS ARE MORE INCLINED TO END UP 
ACCUMULATING WITH SEAFLOOR SEDIMENTS, WHICH IS A CONCERN 
ESPECIALLY WITH BOTTOM-DWELLING AND FILTER-FEEDING 
ORGANISMS.”— WHOI MARINE CHEMIST KEN BUESSELER
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New Sensor Reveals 
Deep-Sea Corals 
Produce Reactive 
“Superoxide”
Just like us, corals breathe in oxygen and eat organic 
carbon. And, just like us, as a byproduct of converting energy 
and oxygen in the body, corals produce reactive oxygen 
species (ROS), a family of chemical compounds that are 
naturally made by cells during cell division, while fighting 
off pathogens and performing other physiological functions.

SOLARIS, a novel deep-sea sensor designed by WHOI 
scientist Colleen Hansel, has helped answer the question of 
whether healthy, deep-sea corals produce a particular type 
of ROS, called superoxide. Superoxide is highly reactive 
and known for influencing ocean ecology, organism 
physiology, and driving chemistry in the ocean, including 
the breakdown of carbon and the bioavailability of metals 
and nutrients. SOLARIS revealed that deep-sea corals and 

sponges do produce the ROS superoxide and showed 
that these chemicals have a string of previously unknown 
effects on ocean life and chemistry in the deep sea. 
Superoxide is not easy to detect in the ocean. This highly 
reactive chemical lasts just seconds in the water. But when 
scientists deployed SOLARIS from the Alvin submersible, 
the tool enabled them to take direct measurements of 
superoxide produced by deep-sea corals found within 
California’s Monterey Bay National Marine Sanctuary. 
The sensor detected superoxide in large healthy corals, 
providing essential insights into the metabolism of deep-
sea species. Future research will deploy SOLARIS in other 
regions to better understand how superoxide impacts both 
ocean chemistry and ecology. 
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Puzzling Over a Mollusk Mystery
WHOI’s Becky Gast, a marine microbial ecologist, and Arun 
Venugopalan, a marine virologist and WHOI Sea Grant 
post-doctoral investigator, are pondering a unique 
problem affecting Wellfleet on Cape Cod, home to one of 
the largest hard-clam aquaculture production areas in the 
U.S. The problem is hemocytic neoplasia, a leukemia-like 
form of cancer that spreads among clams through seawater 
(the disease cannot spread to humans).

The scientists are working with Roxanna Smolowitz, a 
veterinarian and biology professor at Roger Williams 
University (RWU), who first saw hard-clam neoplasia in the 
early 1990s while researching a marine parasite called 
QPX, or Quahog Parasite Unknown, that was causing mass 
mortalities in the shellfish. Then, nearly ten years later, 
Smolowitz saw clams floating at the surface. “We picked 
them up, brought them into the lab, and saw they had 
leukemia-like neoplasia,” she says.

The discovery prompted Smolowitz and her team at RWU 
to investigate the disease. She secured funding from WHOI 
Sea Grant and the Northeast Regional Aquaculture Center at 
the University of Maryland, with support from Barnstable 
County in Massachusetts, and soon contacted the Gast Lab 
for help

Gast had heard about transmissible cancer in Tasmanian 
devils, but until Smolowitz reached out, she hadn’t known it 
to be a problem for hard clams. “I thought it was a fascinating 
project, and I was surprised at how many different bivalves 
are affected by the disease,” says Gast.

According to Smolowitz, neoplasia outbreaks are hard to 
contain, particularly since the clams live in close quarters 
and the disease spreads from clam to clam. The disease, 
however, is only contagious among hard clams and does 
not cross species, which is why it is not infectious or harmful 
to people.

The fact that there is no public health threat may be 
common knowledge to scientists, but there is still a 

huge mystery surrounding hard-clam neoplasia that has 
researchers stumped: What, exactly, causes it?

In the Gast Lab, Venugopalan has been running diagnostics 
on the samples with the goal of trying to help determine 
whether the cancer is viral or genetic. He says that if it is a 
marine virus that is transforming normal cells into neoplastic 
ones, there could eventually be the option of selectively 
breeding a new, virus-free strain of clams.

Venugopalan is trying to determine the severity of an 
individual clam’s cancer. He examines blood samples under 
a microscope. Since the cancerous cells are roughly 1.5 times 
larger than the normal cells, he can quickly quantify the 
number of each and from that determine the severity. “It’s 
the equivalent of being able to indicate things like ‘stage-3 or 
stage-4 cancer’ which we often hear with human diagnoses,” 
Venugopalan says. He is also performing genetic sequencing 
on DNA-RNA from the blood samples so he can compare the 
genetic changes and mutations between the normal and 
neoplastic cells, which may hint at the underlying causes 
of the disease.

Smolowitz, too, is conducting genetic analysis in her lab 
at RWU, comparing the genes of surviving clams to those 
that died to see if there is a particular gene that is important 
for resistance. “We can’t treat them with antibiotics or cancer 
drugs,” she says. “But if we can understand what strains 
are more susceptible or less susceptible and then find a 
genetic component to the resistance, we’ve got a whole 
new ballgame.”

So far, the Smolowitz and Gast labs have helped determine 
that there are multiple cell lines involved in hard-clam 
neoplasia, a discovery that Smolowitz feels could 
be significant.

“If there are multiple lines of neoplastic cells out there, that 
indicates that there’s some additional infectious agent 
present in the water,” she says. “That hints at the idea that 
the disease could be viral.” 
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Smart Cameras May Help Ships 
Prevent Whale Strikes
A team of WHOI innovators is currently testing a thermal 
infrared camera they designed to help mitigate vessel 
strikes—one of the leading threats to large whale species 
such as endangered North Atlantic right whales and 
humpback whales.*

The camera offers hope of augmenting or replacing more 
limited vessel strike prevention methods, such as using marine 
mammal spotters aboard ships and planes, as well as passive 
buoys that provide information on a two-hour time delay.

“Our concept is simple,” says Dan Zitterbart, who invented 
the camera with fellow WHOI engineers Alessandro 
Bocconcelli, Daniel Gomez-Ibañez, Bob Petitt, and Fred 
Thwaites. “We have a thermal imaging scanner that scans 
the surface for whale exhalations, or blows. If a whale 
surfaces and blows, its thermal signature can be recorded 
by the camera.”

Mounted on ships and coupled with AI, the system can 
alert captains to the presence of whales several kilometers 
away within seconds, enough time for most vessels to slow 
down or change course. Unlike with human observation, 
these cameras don’t require ambient light, so they can spot 
whales around the clock.

Zitterbart, who received a 2019 Young Investigator 
Program award from the Office of Naval Research for his work 

on whale detection, first developed a thermal imaging system 
to protect marine mammals from underwater noise during 
scientific seismic surveys. However, there were drawbacks 
to this design. “The cameras provided a 360-degree view, 
making the system prohibitively expensive,” says Zitterbart. 

“So, we narrowed the field of view and installed miniature 
cameras and stabilizers and reduced the cost and the weight 
of the system enough to install on small vessels.”

Recently, Zitterbart partnered with Matson Navigation to 
further improve the camera’s performance by enhancing 
and improving detection ranges to allow for effective whale 
strike mitigation.

Over the past year Zitterbart and his collaborators have 
successfully built three new miniaturized camera systems 
for installment on Matson cargo vessels, including the 
M/V MANULANI.

If all goes well, the cameras could be a potential game 
changer for both whales and vessel operators. “Thermal 
imaging systems are a powerful tool in real-time whale 
detection,” says Zitterbart. “Used alone or in conjunction 
with acoustic monitoring, this technology could significantly 
reduce the risk of vessel strikes.” 

*U.S. Marine Mammal Commission
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Celebrating Sixty Years of Deep Ocean 
Research, Exploration, and Discovery 
with Human-Occupied Vehicle Alvin
On June 26, 2024, the human-occupied submersible Alvin 
celebrated 60 years of helping scientists expand human 
knowledge of the ocean and inspiring countless individuals 
to learn more about its connection to our planet and 
to society.

In its more than 5,200 dives, Alvin has provided over 3,000 
researchers with unprecedented access to the deep ocean, 
enabling extensive observation as well as data and sample 
collection. It has supported publication of groundbreaking 
peer-reviewed scientific studies, enabled development 
of new tools to further oceanographic research, and 
has fostered the early careers of many scientists and 
engineers. Operated by the Woods Hole Oceanographic 
Institution (WHOI) and funded by the National Science 
Foundation (NSF), the U.S. Navy via its Office of Naval 
Research, and  the National Oceanic and Atmospheric 
Administration (NOAA), Alvin is the only publicly funded 
human-occupied vehicle available to the U.S. scientific 
community for in-person exploration of the ocean’s upper 
hadal region, located at depths of 4,000 to 6,000 meters 
(13,000 to 20,000 feet).

“For 60 years, the deep-submergence vehicle Alvin has 
unveiled the ocean’s mysteries for the scientific benefit of 
society as a whole,” said Chief of Naval Research Rear Adm. 

Kurt Rothenhaus. “The Office of Naval Research is proud of its 
history with Alvin and Woods Hole Oceanographic Institution 
and looks forward to future discoveries and innovations.”

“Alvin’s long and extraordinary history is a testament to the 
importance of ocean research and exploration,” Rothenhaus 
continued. “In its first 60 years, it has transformed our view 
of life, responded to national emergencies, and inspired us 
all. I look forward to the remarkable discoveries it will make 
in its next 60 years.”

A Few Career Highlights
	⊲ 1964 – Commissioned in Woods Hole, MA
	⊲ 1977 and 1979 – Discovered Hydrothermal Vents and 
New Life Forms

	⊲ 1985 – RMS Titanic Wreck Exploration 
and Documentation

	⊲ 2010 – Deepwater Horizon Oil Spill Exploration
	⊲ 2010-2014 – Major Upgrades for Deeper Dives to 6,500 
Meters (21,325 feet)

	⊲ 2020 – More Upgrades and Access to 99% of the 
Ocean Floor

	⊲ 2023-2024 – New Coral Reef and Hydrothermal Vent 
Discoveries (Galapagos Marine Preserve 
and eastern tropical Pacific Ocean) 
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Crowdsourcing 
a Handheld 
Carbonate Analyzer
Ocean acidification has profound impacts on ocean 
chemistry, biology, and ecosystems. It stems from 
increasing levels of atmospheric carbon dioxide that lead to 
more carbon dioxide dissolution in seawater, which creates 
more bicarbonate and hydrogen ions (lower pH), but fewer 
carbonate ions in the water. Gauging the current state of this 

“carbonate system” is crucial for understanding the impacts 
carbon dioxide has in our oceans and reveals how ocean 
acidification alters the ocean’s chemistry—but existing tools 
for this work are expensive and cumbersome.

WHOI Joint Program Ph.D. student Jonathan Pfeifer is 
prototyping a new tool that will empower citizen scientists 

around the globe to contribute valuable data on the 
ocean’s carbonate system. “This user-friendly carbonate 
sensor could significantly transform carbonate chemistry 
research by eliminating many existing barriers to entry,” 
he says.

Pfeifer is using crowdsourcing to create a “democratized” 
tool that enables researchers and individuals to more readily 
study the effects of ocean acidification in local waters. The 
device will be accompanied by a mobile app that controls 
the instrument and handles the calculations required to 
determine the critical parameters of the carbonate system 
in the water sample. 

MIT-WHOI Students 
Attend COP28
For the second year running, a group of MIT-WHOI Joint Program 
Ph.D. students were official members of the WHOI Delegation to the 
annual UN climate conference, traveling to Dubai, UAE, in December 
2023 to attend COP28. Split into Week 1 and Week 2 cohorts, eight 
students joined WHOI faculty mentors Chris Piecuch and Sarah Das 
in this transformative experiential learning opportunity. Students 
shared their expertise speaking on panels at the Ocean Pavilion, 
met with policy makers and stakeholders from around the world, and 
engaged with a wide variety of finance, technology, and non-profit 
organizations, all working on addressing ocean-related problems 
and solutions. As part of their Observer status, they also attended 
international negotiation sessions, hearing firsthand from a diverse 
set of delegates, including those from the Global South, Global Youth, 
and Small Island Developing States (SIDS), hammering out global 
agreements to advance climate action. WHOI is now preparing to 
attend COP29 in Baku, Azerbaijan. 

U.S. Senator Ed Markey (D-Mass.) shot a video for his social media channels at the Ocean 
Pavilion in Dubai with MIT-WHOI Joint Program students. Pictured L to R: Iulia Ștreangă, Michael 
Dotzel, Kate Lane, Lina Taenzer.

Jonathan Pfeifer explains a new tool for enabling citizen scientists to help gauge the 
effects of ocean acidification.

STUDENTS IN ACTION
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Antarctic Krill Face an Uncertain Future
Krill are tiny, shrimp-like crustaceans that move in prolific 
swarms across the ocean—some nearly ten miles long—
numbering in the trillions globally. They’re a key food 
source for a broad range of marine species from seabirds 
to fish, seals, gigantic baleen whales, and yes, humans. 
Today in the Antarctic, however, they’re swimming away 
from something much more threatening than a voracious 
blue whale: climate change.

It is estimated that Antarctic krill (E. superba) have retreated 
over 275 miles (442 kilometers) south since the 1970s, closer 
toward the interior of the Antarctic Peninsula. They are in 
search of sea ice, which provides juvenile krill with shelter 
from predators and winter storms and supplies them with a 
vital source of food—phytoplankton. But lately that sea ice 
has been dwindling.

“If you’re krill, you have to swim way farther to meet your 
needs if you’re just moving around in the water column,” 
says MIT-WHOI Joint Program Ph.D. student Henry Holm, 
who studies energy in the Antarctic food web. Sea ice, he 
says, helps trap and concentrate phytoplankton into briny 
ice pockets that juvenile krill can then mine for an easy meal. 
Global warming, marine heatwaves, and more extreme and 
frequent storms have chipped away at Antarctica’s annual 
sea ice, which contracts by roughly 10% each year—equating 
to 60 million Olympic-sized swimming pools-worth of water. 
Gone with that ice is a buffet of phytoplankton trapped 
inside, which juvenile krill need in order to grow.

“If you form less sea ice during the winter, then you have 
less opportunity for this incredible reservoir of [food] and 
energy,” says WHOI marine chemist Ben Van Mooy, Holm’s 
advisor. “For krill, it’s like having to go farther and farther 
away for the ‘hunting ground.’”

For the past two years, Holm and members of WHOI’s Van 
Mooy Lab have voyaged to the Antarctic Peninsula to study 
the flow of energy throughout the ecosystem. It is part of 
the National Science Foundation’s Long Term Ecological 
Research (LTER) program in Antarctica. Of particular interest 
to the researchers are the lipids or fats that keep marine 
mammals and birds plump enough to withstand the frigid 
cold—the same lipids found in the phytoplankton that 

krill eat. Estimating how much of the nutrition krill— and, 
therefore, the Antarctic food web—are losing from the loss 
of sea ice is something Van Mooy and his lab are working 
hard to figure out.

“We’re trying to understand the chemistry behind the 
energy at the base of the food web that feeds the krill,” says 
Van Mooy. “And that hasn’t been done before.” In fact, it 
is estimated that nearly 40% of the dry weight of krill is fat 
from consuming their prey. That’s fuel for the long, global 
migration of nursing humpback whales, or for fledgling 
Adélie penguins about to hit a growth spurt. Without krill, 
many of these species and their predators would likely 
face starvation. If sea ice continues to contract south due 
to warming seas, it stands to reason that future generations 
of krill could eventually run out of places to find food where 
they have historically thrived. 

Their disappearance, however, could have broader 
consequences that extend beyond the Antarctic food web. 
In addition to supporting the base of a rich food web, krill 
are also an important cog in the ocean’s ability to sequester 
carbon. By eating phytoplankton that trap atmospheric 
carbon dioxide, they may be keeping the worst of global 
temperature rise at bay. Unlike more gelatinous creatures, 
like salps, krill produce dense fecal pellets, which are 
especially efficient at sending carbon to deeper waters, 
accounting for 67% of the carbon transport that happens 
in the upper layers of the oceans during the summertime.

For Holm, the Van Mooy Lab, and other members of the 
LTER program, this pathway for carbon transport only 
underscores the team’s need to better understand how the 
disappearance of sea ice will impact krill, and the ripple effect 
it may have on the Antarctic food web and the world. But as 
with most polar research, the clock is ticking to get these 
answers. “It’s going to be critical to understand the 
chemical and nutritional composition of sea 
ice while it’s retreating,” adds Holm. 
“The next five or so years are 
going to be both fascinating 
… and scary.” 
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Historic Hurricanes Can 
Predict Storm Intensity
In August 2024, the North Atlantic Atmospheric 
Association reaffirmed predictions of a “highly active” 
Atlantic hurricane season due to near-record sea surface 
temperatures and potential La Niña conditions. So far, 
Hurricanes Helene and Milton have caused hundreds of 
deaths and billions of dollars of damage. Researchers at 
WHOI are working to refine our understanding of past 
hurricane events to improve predictive models that inform 
how coastal communities prepare for the future.

Hurricane records in the Atlantic only go back about 150 
years, but paleoclimate data derived from tree rings, ice cores, 
and other sources stretch back much further. To reconstruct 
thousands of years of hurricane history and make connections 
with long-term climate trends, researchers have looked for 
evidence of past storms in sediment cores. Flooding from 
strong storms can sweep coarse sand and shells into new 
areas, creating distinctive layers in otherwise muddy soil. 
But that work has focused on frequency of past hurricanes, 
not their strength or impact on the landscape. Lily Sanborn, 
an MIT-WHOI Joint Program doctoral student in the Coastal 
Systems Group at WHOI, is working to change that.

Advised by WHOI scientist Jeffrey Donnelly, Sanborn is 
working with Northeastern University researchers Jim 

Chen  and  Samuel Muñoz  to simulate how different 
properties of storms and coastlines change the way that 
beach sediment is moved by floods during a hurricane.

“Coastal communities are vulnerable to hazards 
associated with beach erosion and flooding during 
major hurricane events,” Sanborn says. “We rely on 
models that can predict the likelihood of future hurricane 
recurrence and provide the basis for coastal planning and 
management strategies.”

The first step of this project was to literally get their hands 
dirty. The researchers pulled up vertical cores of mud 
and muck from the bottom of coastal ponds in southern 
New England.

“When a hurricane strikes a coastline, it produces waves 
and storm surge, which often induce flooding,” Sanborn says. 
“These floods tend to erode sediment from the shore, pick 
it up, and carry it landward.”

Floods wash sediment from the beach into coastal ponds, 
where it settles to the bottom as a thin layer of sand amongst 
the mud. Sanborn and her colleagues can examine plant 
fragments and other organic matter mixed into the sand 
to estimate when each storm occurred using radiocarbon 
dating. The core sample becomes a vertical timeline written 
in mud. Sanborn can see how sediment was moved and 
distributed during each storm event. For more recent major 
hurricanes, the researchers can match these sediment 
measurements to aerial images showingw how the region’s 
coastal geometry has been rearranged by storms.

All this information can then be combined with instrument 
data on wind speed, storm track, and water level to calibrate 
new computer models. Thus, the past becomes a window 
into the future.

“Determining the probability of major hurricane events in 
the future requires knowledge of the frequency of hurricane 
recurrence in the past,” Sanborn says. “Using historic data, 
we can adjust the characteristics of the storms and of the 
beaches that we’re interested in to explore how overwash 
patterns could change in different scenarios.” 

DETERMINING THE PROBABILITY OF MAJOR HURRICANE EVENTS IN THE 
FUTURE REQUIRES KNOWLEDGE OF THE FREQUENCY OF HURRICANE 
RECURRENCE IN THE PAST.”—MIT-WHOI JOINT PROGRAM DOCTORAL STUDENT LILY SANBORN

STUDENTS IN ACTION
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Can the Ocean Twilight Zone be Fished 
Responsibly? A Scientist Asks the Fish
“We’re leveraging the skills of the tuna and the swordfish 
as information collectors, as ocean samplers, and 
oceanographers, because they have the ability to collect 
information that we don’t,” says WHOI Joint Program 
student Ciara Willis.

Willis is studying the importance of the ocean twilight zone 
to ocean apex species such as tuna and swordfish, and 
vice versa. One answer she found by examining the 
fishes’ stomach contents and tissues is that they are 
seeking sustenance.

Willis’s advisor, WHOI biologist Simon Thorrold, was first 
drawn to the little-studied ocean twilight zone (also known 
as the mid-water) after tagging studies revealed that top 
predators were spending much more time in deep water than 
previously thought. The discovery set Willis on her current path.

The ocean twilight zone located at ~200 to 1,000 meters 
(~600 to 3,000 feet) below the surface, is a primary food source 
for many large open ocean animals and plays a key role in 
carbon sequestration processes. With the rise of aquaculture 
and nutraceutical industries that depend on fish meal and fish 
oil, there is interest in harvesting this ocean realm.

“There is a truly immense number of fish in the mid-water,” 
Willis notes, estimating that amount to be about 10 billion 
tons, plus countless other species. However, little available 
data exists on how commercial fishing of the ocean’s 
mid-water might impact economically important surface 
fisheries like those for tuna and swordfish. Scientists have 
long known that both species depend on the twilight zone 
to some extent—but exactly how much they need it and what 
exactly they need it for is still largely unknown. Such baseline 

data is essential to knowing whether the ocean twilight zone 
can be fished responsibly.

To investigate the interactions between top ocean 
predators in the surface ocean and the biomass in the twilight 
zone, Willis has investigated both the stomach contents and 
the liver and muscle tissues of tuna and swordfish. She and 
other researchers have identified unique chemical signatures 
of the food web of surface waters and the twilight zone 
enabling them to compare these signatures in tissues of the 
predators. The tissue composition helps reveal where they 
have been eating and, in this case, whether prey species 
were residing primarily at the surface or farther down.

So far, the findings show that swordfish get just over a third 
of their carbon from the twilight zone, despite spending half 
of their lives there—likely because they eat large amounts 
of squid in surface waters. But bigeye tuna, who spend 
only 16% of their time down below, get two-thirds of their 
carbon from mid-water species. For yellowfin tuna, it is even 
more dramatic: They spend just 3% of their daily time in the 
ocean twilight zone but get half their carbon there. Given this 
discrepancy, says Willis, it appears likely that yellowfin tuna 
are foraging at night on twilight zone fish and invertebrates 
that are migrating into surface waters to feed.

This baseline information will prove valuable to the fishing 
industry and regulatory agencies as commercial interest 
increases. Understanding these dynamics is essential as 
the ocean continues to undergo massive and rapid changes 
resulting from climate change, large-scale fisheries harvest, 
and other pressures on global fish stocks, something Willis’s 
research is helping to assess. 
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Researching Small Scale Processes 
with Big Global Impact
A big part of Dan Lowenstein’s research happens on the 
West Antarctic Peninsula, a region of the Southern Ocean 
that is one of the fastest warming places on Earth. The 
National Science Foundation’s Palmer Station Long-Term 
Ecological Research (LTER) program has been running 
there for over 30 years, cataloging what is happening to 
this quickly changing ecosystem. Lowenstein has been to 
Palmer Station three times, from six weeks to six months. 
He says most of his job while there is filtering lots of water 
samples to bring back and analyze in his lab in Woods Hole.

“I’m most interested in the stuff in the water that you can’t 
see, at least without a microscope: the microbes capturing 
carbon through photosynthesis and releasing it through 
respiration. In the ocean, they’re the base of the food chain, 
the base of the carbon cycle. And that is the aspect that I 
find most compelling—these processes happening at such 
a small scale, but with global impact, “ says Lowenstein. 
“Something like 50% of the oxygen on Earth is produced 
by microbes photosynthesizing in the ocean, and we can’t 

even see it, but all of the fundamental chemical cycles on 
Earth are governed by the interacting metabolisms of these 
unseen little creatures,” he adds.

Lowenstein wants to understand how the changing light 
levels throughout the day affect microbial rhythms and 
energy storage. In most of the ocean, there is a daily 
oscillation of energy in phytoplankton because of the 
solar cycle. “They take sunlight and make fats and sugars 
during the day, then they burn it to rebuild all of their cellular 
machinery overnight. But when it’s sunny for almost 24 hours, 
how much carbon and energy are they able to fix? How much 
fixed carbon will be able to sink down to be sequestered 
on the sea floor? How much carbon will be available to krill, 
and then to penguins and whales?” Lowenstein wonders. 
He also believes that if it is theoretically an unchanging 
ecosystem, we need to establish a baseline for how the 
ecosystem works. “But at the same time, we’ve got rapid 
climate change, so it feels even more critical to understand 
these processes as fast as we can,” says Lowenstein. “I feel 
incredibly lucky to have been to Antarctica. I think it’s easy 
to forget when you’re up here in Woods Hole that right at 
this exact moment, there’s an ocean that either stays sunlit 
or goes dark for six months at a time, and an entire continent 
covered in ice. All you see is ice, forever. It’s incredible that 
that exists on this planet.” 

STUDENTS IN ACTION
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RECENT HIRES
SCIENCE STAFF
NARE KARAPETYAN,  
APPLIED OCEAN PHYSICS AND ENGINEERING

Nare Karapetyan is a roboticist whose research focuses on planning and 
exploration problems with heterogeneous multi-agent systems, with 
particular applications in the aquatic domain. She aims to develop more 
efficient, task-oriented exploration techniques for environmental monitoring 
and survey operations. She often draws inspiration from human expertise in 
performing specific tasks and strives to incorporate similar reasoning into 
the algorithms she develops for surface and underwater robots. Karapetyan 
was a postdoctoral associate at the Maryland Robotics Center at University 
of Maryland. She received her Ph.D. in computer science from the 
University of South Carolina where she worked in the Autonomous 
Field Robotics Laboratory. Prior to her Ph.D., she received her 
M.S. in computer science from American University of Armenia 
and a B.S. in applied mathematics from Yerevan State 
University. Since 2022, she has served as an associate 
editor for the RA-L and IROS editorial boards. She joined 
WHOI as an assistant scientist in December 2023.

SCIENCE STAFF
HENRY HOUSKEEPER, APPLIED OCEAN PHYSICS AND ENGINEERING

Henry Houskeeper is an optical oceanographer 
investigating the dynamics of the oceanic light 
environment and its role in organizing marine ecosystems. 
He combines theory and field radiometry to better quantify 
oceanic light flux in the visible and invisible spectral 
domains, and he leverages field characterizations of 
bio-optical relationships to improve satellite or airborne 
remote sensing of changes in the surface ocean. He 

graduated with a B.S. in biology from the University of 
California, Santa Cruz in 2012 and obtained a Ph.D. in 
ocean sciences at the University of California, Santa Cruz 
in 2020. He served as a postdoctoral researcher at the 
University of California, Los Angeles until 2023, when he 
joined Woods Hole Oceanographic Institution as a Weston 
Howland Jr. Postdoctoral Scholar. Houskeeper has been 
recognized with three NASA Honor Awards for Group 
Achievement, and he serves as a Faculty Advisor for the 
NASA Student Airborne Research Program. Houskeeper 
began as an assistant scientist in the Applied Ocean 
Physics and Engineering Department in August 2024.
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RECENT HIRES

ADMINISTRATIVE STAFF
CHRISTY TALLEY,  
VICE PRESIDENT LEGAL AFFAIRS, 
GENERAL COUNSEL 

Christy Talley joined WHOI in April 2024 after nearly twenty years 
at Boston University (BU), where she served as associate general 
counsel, deputy general counsel, and the interim vice president of 
compliance services. Prior to joining BU, she worked in the Boston 
office of Ropes & Gray. Christy is a graduate of Southwest 
Missouri State University and Cornell Law School.

SCIENCE STAFF
GIL AVERBUCH,  
APPLIED OCEAN PHYSICS 
AND ENGINEERING

Gil Averbuch is an assistant scientist whose research 
focuses on Earth and planetary acoustics and seismo-
acoustics. Specifically, he is interested in how acoustic 
and seismic waves propagate in a coupled solid Earth-
ocean-ice-atmosphere system and how we can use 
them to study the sources that generate them and the 
properties of the media they propagate through. For 
example, his research projects cover topics such as using 
seismo-acoustic observations in Antarctica to study the 
dynamics of sea ice, icebergs, and ice shelves; studying 
how underwater sounds interact with sea ice in polar 
regions; assimilating acoustic data in weather prediction 
models to improve forecasts; and developing methods 
to study Venus's seismicity and internal structure using 
airborne acoustic measurements. Averbuch obtained his 
B.Sc. and M.Sc. in geophysics from Tel Aviv University 
in 2014 and 2015. In 2020, he completed his Ph.D. at 
the Delft University of Technology in the Netherlands. 
He then spent two years as a postdoctoral researcher 
at Southern Methodist University in Dallas (2020-2022) 
and another year as a postdoctoral scholar at WHOI 
(2022-2023). He became an assistant scientist at WHOI 
in September 2023.
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The Power of the Research 
Accelerator Fund
LETTER FROM THE INTERIM VICE PRESIDENT 
FOR SCIENCE AND ENGINEERING

As I write, our thoughts are with the millions of people still reeling from the 
recent devastation wrought by hurricanes Milton and Helene. College friends of 
my wife Tiffany and mine have been displaced in a hotel for over a month, waiting 
still for a decision on whether they will ever be able to live in their home again. 

High-intensity storms like these are stark reminders of the ocean’s critical role 
in our lives and planet and of the urgent and complex problems each of us is 
facing. At WHOI, we are more dedicated than ever to providing critically needed 
ocean knowledge. Our pledge is to do this with equal parts creativity, courage, 
and commitment—along with WHOI’s unique cutting-edge capabilities.  

Your gifts to the Research Accelerator Fund are empowering WHOI scientists 
and engineers to work at the accelerated pace the world needs right now. The 
stories that follow highlight some of the work you have supported this year. These 
projects include an Ocean Vital Signs Network to gauge ocean health, AI and deep 
machine learning that are enabling us to analyze giant datasets, and innovative 
efforts to restore declining kelp forests and coral reefs. 

Since the Research Accelerator funding model was established in 2019, your 
generosity has provided more than $16 million in endowment and over $5 million 
in current-use funds that are driving ocean science and innovation for the benefit 
of people everywhere. 

From August 15, 2023 to August 15, 2024 alone, the Research Accelerator Fund 
provided $7.4 million to WHOI scientists and engineers—funding that leveraged an 
additional $20 million-plus from external agencies, many for multi-year projects. 

Thank you for believing in the WHOI Research Accelerator Fund. Now more 
than ever, the world needs breakthrough ocean science and technology for 
addressing urgent problems related to climate change and pollution, supporting 
healthy habitats and thriving wildlife, and to open new possibilities for human lives 
and livelihoods. Together, we are making an impact.  

Sincerely,

Benjamin Van Mooy 
Interim Vice President for Science and Engineering
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Healthy Coral Reef, Solomon Islands.  
Tracey Jennings / Ocean Image Bank

Using Soundscapes to Enhance 
Coral Larvae Settlement and 
Restore Hawaiian Reefs
A healthy coral reef is noisy, full of the croaks, 
purrs, and grunts of various fishes and the 
crackling of snapping shrimp. Research suggests 
that larval animals use this symphony of sounds 
to determine where they should live and grow.

Using this knowledge, WHOI scientists recently 
discovered that replaying healthy reef sounds 
could potentially be used to encourage coral 
larvae to recolonize damaged or degraded reefs. 
A reef that has been degraded—whether by coral 
bleaching, disease, or direct human impacts—
cannot support the same diversity of species 
and has a much quieter, less rich soundscape. 
But the research showed that broadcasting the 
soundscape of a healthy reef at a degraded 
reef caused coral larvae to settle at significantly 
higher rates. The tool they invented for this work 
is known as the Reef Acoustic Playback System.

“What we learned is that you can actively induce 
coral settlement by playing sounds,” says Nadège 
Aoki, a WHOI Joint Program Ph.D. student and first 
author of a paper on the research. “You can go 
to a reef that is degraded in some way and add 

in the sounds of biological activity from a healthy 
reef, potentially helping this really important step 
in the coral life cycle.”

This summer, WHOI collaborated with The 
Nature Conservancy-Hawaii, the State of Hawaii’s 
Department of Aquatic Resources, NOAA’s 
Hawaiian Islands Humpback Whale National 
Marine Sanctuary, and the Maui Ocean Center to 
apply this new method of re-populating reefs. The 
work focused on restoration aquaria settings with 
the Maui Ocean Center’s “coral ark,” and this 
knowledge base is allowing the scientists 
to refine and optimize methods for 
field trials scheduled for 2025. Aoki 
led the research project, which 
included several other graduate 
and undergraduate students, 
affording multiple opportunities 
for training the next generation 
of female scientists. 
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Launching a First-of-its-Kind 
Ocean Vital Signs Network
“WHOI is committed to increasing observations and knowledge of the oceans 
and to providing solutions to the greatest challenges facing ocean health. 
Understanding how carbon moves through the ocean remains a fundamental 
challenge for the scientific community, and we’re able to deploy great minds and 
technology to accelerate understanding.” —WHOI PRESIDENT AND DIRECTOR PETER DE MENOCAL

This year, WHOI formally launched the Ocean Vital 
Signs Network (OVSN)—a flagship initiative created 
to quantify the movement of carbon in the ocean—
and to better understand the complex relationships 
between ocean health, the ocean’s carbon pumps, 
and its biology, chemistry, and circulation patterns. 
The initiative will unlock a new generation of ocean 
insight and innovation, improving climate forecasting 
and creating the necessary tools to track potential 
impacts of ocean-based carbon dioxide removal (CDR) 
and other human activities on the marine environment. 
Project leaders include WHOI scientists Susan Wijffels 
(Physical Oceanography) and David Nicholson (Marine 
Geochemistry), who are co-chairs, and Emanuele Di 
Lorenzo, chair of Earth, Environmental, and Planetary 
Sciences at Brown University, serving as external advisory 
board chair.

The project’s scientific goals are: (1) track and quantify 
carbon as it moves from the atmosphere through the 
ocean; (2) quantify the effects (intended or not) of efforts to 
enhance carbon uptake in the ocean; and (3) identify and 
measure key ocean vital signs—measurements that can be 
used to assess the health of entire marine ecosystems.

Generous philanthropic support enabled the development 
and planning of OVSN, convening dozens of WHOI experts 
from across the institution to frame the scientific agenda, 
identify key knowledge and technology gaps, and develop 
an implementation roadmap. This spring, a series of 
workshops and seminars kickstarted the first stage of the 
project, building momentum to tackle this complex challenge. 
Following a competitive call for applications, the project 
leadership team selected four new projects to fund and 
move forward: (1) a scalable underwater sensor for dissolved 
inorganic carbon; (2) enabling persistent observations of 
phytoplankton on a commercial ship in the North Atlantic; 
(3) a glider-based biogeochemical observing network for 
the Gulf Stream; and (4) evaluating the shortcomings in 
current models and observations and implementing regional 
models that will inform on the future design of a scaled OVSN 
regional system to track carbon in the northwest Atlantic.​

As OVSN moves forward, WHOI is actively seeking 
partnerships with others beyond Woods Hole to create 
a diverse set of global partners and sponsors. Widescale 
collaboration will help build a more complete understanding 
of Earth’s ocean and climate, while charting a path toward 
sustainable ocean solutions. 



	 WAVE MAKERS  |  2024	 19

Using AI and Deep Machine 
Learning to Analyze Vast Datasets 
from the Ocean Twilight Zone
The Ocean Twilight Zone lies between ~200 and 1,000 
meters (~600 and 3,000 feet) beneath the ocean’s surface. 
It is home to some of the most abundant animal life on Earth 
but has been a challenging place to explore.

Over the past few years, however, new technologies are 
making the twilight zone more accessible than ever before, 
helping scientists unravel new information about its inner 
workings. Cutting-edge autonomous vehicles, animal tags, 
cameras, and acoustic systems can now collect massive 
amounts of information from the zone’s deep waters in a 
short period of time, cranking out multiple terabytes of data 
in a single deployment. The relative ease of gathering this 
much information is a boon for scientists trying to understand 
the twilight zone, but raises new challenges: how does one 
extract meaningful science from such sprawling datasets?

WHOI researchers Heidi Sosik and Joel Llopiz have 
adopted powerful new tools to help. Using AI-driven deep 
machine learning, they have created computer software that 
can analyze staggering amounts of data and highlight subtle 
patterns that would take humans decades to reveal.

Sosik uses these AI techniques extensively in her work. As 
the lead scientist for WHOI’s Ocean Twilight Zone project, 
she studies plankton, the tiny organisms that make up the 
base of the zone’s food web and is revealing how those 
tiny creatures fit into the twilight zone’s ecosystem. It is a 
complex question. In addition to providing food for larger 
animals, plankton also play a part in moving carbon 
from the surface into deep water, which ultimately 
helps to regulate global climate.

To understand more about how these 
organisms work in the twilight zone—where 

they go, how much they reproduce, which animals are 
eating them, and so on—Sosik has to figure out not only the 
estimated number of plankton at different depths throughout 
the day, but also the specific species they represent. She 
has developed two new technologies that work in concert to 
achieve those goals. The first, a high-speed towed camera 
system, can record 15 frames per second, capturing millions 
of images of plankton, small fish, and gelatinous animals that 
pass in front of its lens. The second technology, a specially 
designed neural network algorithm, can then sort through 
those images, flagging individual organisms and grouping 
them by species or genus.

“The AI is used mostly to find targets in images, and to 
classify what kind of organisms they may be. In some cases, 
we can even use it to tell us whether those organisms are 
alive or dead or being eaten by something else if that’s 
evident in the image,” Sosik says.

It is a vast improvement over the way plankton biologists 
had to work just a generation ago, Sosik adds: “Before high-
volume imaging and AI, the best we could do was to pull a 
discrete water sample from the ocean and have a human 
look at it through a microscope. 
This technology is a game 
changer for our field.” 

salp 0.5

salp 0.7

fish 0.5

siphonophore 0.9
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Restoring the Forests of the Seas
Kelp forests provide numerous benefits to nature and 
people around the world. They form the backbone of the 
ecosystems in which they are found, providing habitat and 
food for thousands of species. However, recent research 
suggests changing ocean conditions including marine 
heatwaves have led to the loss of kelp in regions including 
on the U.S. West Coast, off of California. With further declines 
anticipated, WHOI assistant scientist Tom Bell joined up 
with scientists from The Nature Conservancy; University 
of California, Los Angeles, and the University of California, 
Santa Barbara in an effort to track kelp growth and survival 
over time. In 2020, the group pioneered an automated 
technique to map kelp forest density using satellite imagery 
that led to an innovative online visualization tool (kelpwatch.
org) to improve kelp forest mapping and monitoring. 

Today, Bell is working toward interventions for restoration 
of degraded kelp forests. “Interventions are possible and 
increasing both in California and globally, but they require 
further understanding and must be grounded in science,” 
he says, adding that restoring kelps can only succeed with 
knowledge of the conditions they need to thrive. The new 
project is creating a forecasting tool for predicting future 
states of California’s kelp forests and to enable timely kelp 
restoration decision-making. It also aims to identify monthly 
and seasonal factors in the environment that help or hinder 
kelp restoration and create methods to forecast the best 
timing and location for kelp restoration. “It’s similar to the 
rainfall and temperature forecasting tools that farmers use 
to strategically plant and harvest crops,” says Bell. 

INTERVENTIONS ARE POSSIBLE AND 
INCREASING BOTH IN CALIFORNIA AND 
GLOBALLY, BUT THEY REQUIRE FURTHER 
UNDERSTANDING AND MUST BE GROUNDED 
IN SCIENCE.”—WHOI ASSISTANT SCIENTIST TOM BELL
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A New Way to Discover Life in the 
Ocean’s Deepest, Darkest Places
If we want to learn more about the limits of life in our solar 
system, the ocean’s deep trenches and troughs are a great 
place to start. Known as the hadal zone, which ranges from 
6,000 - 11,000 meters (3.7 - 6.8 miles) deep, this ecosystem 
is home to animal life that is specially adapted to extreme 
pressure, darkness, and island-like habitats. All the species 
scientists find can tell us more about where to look for life 
beyond our planet. We just need to catch more of them. 
That is where Johanna Weston comes in. As a deep-sea 
biologist and WHOI postdoctoral scholar, Weston identifies 
and studies animals living at extreme depths. In just the last 
five years, she has discovered four new species of shrimp-
like creatures called amphipods, mainly by using baited traps 
that lure in opportunistic scavengers. But to find other kinds 
of life, she says she’ll have to come up with a new method 
of capturing species.

“Using baited traps, we collect hundreds of amphipods and 
maybe one fish,” says Weston. “I’m trying to solve the issue 
of collecting different animals at different life stages to learn 
more about this ecosystem.”

To this end, she is designing a new, vacuum-powered 
sampler at WHOI’s Ocean Innovation Hub in the George and 
Wendy David Center, known as AVAST (short for Autonomous 

Vehicles and Sensor Technologies). The sampler will actively 
draw in passing marine life at depth in a similar way to that 
of another suction-based device, called the McClane Pump, 
that WHOI researchers use to collect larvae at shallower-
but-still-extreme ecosystems, like hydrothermal vents. The 
new hadal sampler would be the first rated for much deeper 
missions, while integrating cost-effective materials, including 
a small electric motor and computer, a flowmeter to measure 
the rate of suction, a thruster to draw water through a fine 
mesh net capped off by a 3D-printed tail, plus a titanium 
frame to safely house the electronics and battery.

“A part of this long-term vision is that the housing can be a 
lot smaller and cheaper as it’s basically a net in a tube,” 
Weston says. Weston and her postdoctoral advisor, Kirstin 
Meyer-Kaiser, aim to field test a prototype design this year. If 
it works, they could start catching larval and small, juvenile-
stage cephalopods, crabs, and snails. Catching them could 
also give scientists insights into how humans are impacting 
this mysterious ecosystem.

“These organisms have been adapted for millions of years 
to a precise set of environmental conditions,” Weston says. 

“But now there’s a question about how climate change (and 
pollution) could be affecting the deep ocean.” 
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The Alvin Society
IT IS A PRIVILEGE TO THANK OUR GENEROUS DONORS WHO HAVE 
COMMITTED $50,000 OR MORE IN UNRESTRICTED FUNDING TO 
DEEPEN WHOI RESEARCH AND INNOVATION. 
Includes pledges, grants, and gifts from August 15, 2023, to August 15, 2024.

$100,000 OR MORE
Kathy and James Clark
The William H. Donner 

Foundation, Inc.

Bob and Lynn Ducommun
Mr. and Mrs. Steven G. Hoch
The Salem Foundation

Sloan and Wick Simmons
The G. Unger Vetlesen 

Foundation

$50,000 - $99,999
Mrs. Susan Burke
Mary Graham
Mr. and Mrs. Jerry A. Hausman

John and Bobbin Kreider
Mrs. Jeffrey L. Morby
Mr. James P. Rosenfield

Mr. and Mrs. Charles G. Ward, III
Mr. and Mrs. Devdutt D. Yellurkar

Honor Roll of Unrestricted Donors
WHOI IS GRATEFUL TO ACKNOWLEDGE THE MANY INDIVIDUALS, 
FOUNDATIONS, CORPORATIONS, AND ORGANIZATIONS WHO 
PROVIDED UNRESTRICTED GIFTS OF $500 OR MORE TO ADVANCE 
WHOI’S MISSION FOR OUR OCEAN, OUR PLANET, AND OUR FUTURE. 
Includes gifts, grants, and pledge payments made from August 15, 2023, to August 15, 2024.

$100,000 OR MORE
Dr. James A. Austin, Jr.
Kathy and James Clark

Mr. and Mrs. Michael P. 
Esposito, III

The Salem Foundation

Sloan and Wick Simmons
The G. Unger Vetlesen 

Foundation

Mr. and Mrs. Charles G. Ward, III

$50,000 - $99,999
Mrs. Susan Burke
The William H. Donner 

Foundation, Inc.
Bob and Lynn Ducommun

Mary Graham
Mr. and Mrs. Jerry A. Hausman
Mr. and Mrs. Steven G. Hoch
Mr. and Mrs. Roy Kapani

Mr. John R. Kreider and  
Ms. Elizabeth A. Bobbin

Mrs. Jeffrey L. Morby
Mr. James P. Rosenfield

Rose Marie and Edmund Woollen
Mr. and Mrs. Devdutt D. Yellurkar

$25,000 - $49,999
Mr. and Mrs. Timothy P. 

Cavanaugh
Mr. Alan L. Chung and  

Ms. Elisabeth Redsecker

Mr. and Mrs. John R. Drexel, IV
Fish Family Foundation
Margaret and Clinton Harris

Mr. and Mrs. Joseph C. 
Hoopes, Jr.

Mr. Jefferson E. Hughes, Jr.
Mr. and Mrs. Robert A. Jeffe

Dr. Gwen G. Krivi
Georgette and Michael 

McConnell
The McCune Family Foundation
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Mr. and Mrs. C. Russell McKee
Mr. and Mrs. Richard E. Riegel, III
Ms. Sally Rocker and 

Mr. Christopher Paci

Mr. and Mrs. George P. Sakellaris
Linda Sallop and Michael Fenlon
Mr. Philip W. Schiller and  

Ms. Kim D. Gassett-Schiller

Jody and Jon Stavis
Mr. and Mrs. Ladd Thorne
Ms. Marjorie H. Webb
Willis Lease Finance Corporation

Ms. Sarah M. Winchester and 
Mr. Stephen M. Curry

$10,000 - $24,999
Rick and Linny Andlinger
Baker Family Foundation
The George W. Bauer Family 

Foundation
Mr. and Mrs. Christopher R.  

Bayles
Mr. Bruce A. Beal
Mr. Hugh B. Bolton and  

Ms. Leslie A. Lawrence
Brooke C. Bailey M.D. and  

Todd F. Bourell
Mr. and Mrs. Santiago Carvajal
Mr. and Mrs. Lawrence H. Clark
Daphne and John Cunningham
Mr. and Mrs. Scott E. Davidson
Ms. Denise A. DeLorey
Mr. and Mrs. Michael Dumas
James and Rachel Dunlap
Alan and Lisa Dynner

Robert and Joanne Fallon
Michele S. Foster
Mr. Stephen J. Fredette
Mr. and Mrs. Bradford M. Gibbs
Mr. Walter Greeley
Mr. Thomas A. Hahn
Mr. Jan Hatzius and  

Ms. Linda-Eling Lee
Ms. Deborah A. Hawkins
Mr. and Mrs. Matthew H. Hurlock
Mr. and Mrs. Robert P. Inches
Mrs. Robert L. James
Mr. Ervin D. Johnson Jr.
Ms. Elizabeth L. Johnson
Dr. Rosabeth M. Kanter
Mr. and Mrs. Thomas C. Kehler
Mr. Thomas P. Kellogg
Dr. Robert W. and 

Mrs. Jo Langdon

Mrs. Timothea S. Larr
Mr. and Mrs. George C. Lodge, Jr.
Mr. George Loening and 

Ms. Kimbrough H. Towles
Mr. Wilhelm M. Merck and 

Ms. Nonie Brady
Dean and Irene Miltimore
Mr. Richard A. Miner and 

Ms. Corinne Nagy
Nancy Newcomb and  

John Hargraves
Mr. and Mrs. John F. O’Brien
James P. Pellow, Ed.D.
William Rich and 

Katherine Huseman
Mr. and Mrs. David B. Rickard
Mr. and Mrs. Robert L. Rosbe, Jr.
Mr. and Mrs. D. Alec Sargent
Mr. and Mrs. Robert S. Searle

Ms. Kimberly I. Shimomura
Mr. Michael Sonnenfeldt and 

Mrs. Katja B. Goldman
Mr. and Mrs. Edgar W. Soule
Mr. and Mrs. John W. Steinmetz
Mr. Claude Thau
Mr. and Mrs. Peter F. Tobeason
Mr. and Mrs. Edward J. Tregurtha
Mr. and Mrs. Felix F. Twaalfhoven
Mrs. John J. Valois
Ms. Elizabeth van Schilfgaarde 

and Mr. William Kuesel
Mr. and Mrs. John P. Waterman
Dr. Kristen E. Whalen, (Biological 

Oceanography, ‘08)
Mr. and Mrs. Bryan K. White
Mrs. Priscilla B. Woods

$5,000 - $9,999
Ms. Elizabeth W. Adams and 

Mr. Clifford A. Lasser
Mr. and Mrs. Paul D. Alandt
Mrs. Janet M. Alfieri
Ms. Loring Allen and 

Mr. Stuart Randall
American Online Giving 

Foundation
Eric and Megan Anderson
The Annenberg Foundation
Mr. Charles C. Arms
Dr. Jesse H. Ausubel
Ms. Diana Barrett
Mr. and Mrs. Robert P. Bennett
Mr. Andy F. Bessette and 

Mrs. Cheryl Noel-Bessette
Mr. John M. Braver
Mr. and Mrs. Jonathan Burleigh
Ms. Elizabeth S. Colt and 

Mr. Peter K. Simonds
Mrs. Joel P. Davis

Mr. Colin Day and 
Ms. Heather Burke

Mr. and Mrs. Magruder H. Dent
Mrs. Sharon S. Devereux
Mr. Jerry D. Duncan
Mr. and Mrs. David Eckert
Ms. Sabrina S. Elwell
Mr. and Mrs. Robert Evans
Mr. and Mrs. William Fitzgerald
Mr. and Mrs. J. Christopher  

Flowers
Dr. and Mrs. Paul Gingras
Mr. and Mrs. Carl H. Goehringer
Mr. Raoul Goff
Mr. Geoffrey Grant, P.E
Mrs. Nina B. Griswold
Ms. Mary Hohensee
Mr. and Mrs. Kenneth Horton
Ms. Lyle and Mr. John P. Manning
Mr. Daniel Hui
Mr. Anthony Hume
Mr. and Mrs. Reuben Jeffery, III

Ms. Erin Jorgensen
Mr. and Mrs. Michael W. Kamen
Mr. David Kelly
Rudolf and Alix Laager
Mrs. Deena Gu Laties
Mr. and Mrs. Matthew B. 

Lorentzen
Dr. Charles M. Lucas and 

Ms. Deborah DeWitt
Mary Mahoney
Mr. Michael J. Mars
Ms. Katherine McCartney
Mr. Bryan Merryman
Ms. Ruth Mitchell
John and Ann Montgomery
Kathleen M. and Peter E. 

Naktenis Family Foundation
Mr. Christian Nolen and 

Ms. Susan Denny
Mrs. Ellen OBannon
Mr. Duncan Pickard
Dr. and Mrs. Paul Pin

Mr. Gene H. Porter
Ms. Robin Powell Mandjes and 

Mr. Lucas A. Mandjes
Mr. Leo Prone and 

Ms. Cindy Moor
Mr. and Mrs. C. Cary Rea
Ms. Marie Rock
Dr. David A. Ross and 

Edith H. Ross
Mrs. George R. Rowland, Jr.
William and Rebecca Sawyer
Ms. Eleanor C. Schmidt
Mr. Paul Schuler
Mrs. Anne Slichter
Mr. and Mrs. Robert E. Spadaccia
Mrs. Sharon B. Spilhaus
Mr. John F. Swope
Ms. Andrea Wallack
Mr. and Mrs. Howard F. Ward
Mr. Mete Yalcinkaya

$2,500 - $4,999
Mr. Michael Acker
Mr. Rich I. Adduci
Oliver Ames
Edouard Andre-Hessig

Mr. and Mrs. Dennis A. Anton
Mr. and Mrs. Peter Archer
Liz and Rod Berens
Mr. and Mrs. Glenn Bigonet

Mr. and Mrs. Timothy P. Burns
Mr. and Mrs. Timothy Callow
Dr. Sallie W. Chisholm
Citizens Energy Corporation

Ms. Ernestine B. Columbo
Victoria and Robert Cunningham
Lisa de Lima
Ms. Elisabeth B. Donohue
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Mr. George C. Eads
Mr. and Mrs. Robert Frisbie
Ian Goulding
Mr. and Mrs. Gregory J. Herrema
Mr. and Mrs. Robert F. Hoerle
John Hueber
Ms. Mary E. Hurley
Mr. and Mrs. Frederick H. 

Jamieson
Ms. Jeri Lynnn Jarvis
Ms. Robin L. Kaiser and 

Mr. Peter A. Gish

Dr. and Mrs. Donald M. Kaplan
Atwater Kent Foundation, Inc.
Mr. James D. Kolbenheyer
Elizabeth and Bill Leatherman
Ms. Crea Lintilhac and  

Professor Philip Lintilhac
Mr. Robert E. Mast and  

Ms. Linda K. Carlisle
Mr. and Mrs. John S. Meyer
Mr. Leo Murphy and  

Dr. Patricia Carolan
Mr. and Mrs. Robert J. Nalewajk

Mr. and Mrs. Andreas 
Nonnenmacher

Mrs. Prudence Noon
Welling T. Pope
Dr. and Mrs. Adrian F. Richards
Dr. Edwin H. Rogers
John W. and Patricia D. Sawyer
Mr. James Schadt
Mr. and Mrs. John A. Scully
Mr. William S. Shultz, Jr.
Mr. Paul R. Tregurtha
Elizabeth and Dave Wetherell

$1,000 - $2,499
Mr. Robert H. and 

Dr. Alison Ament
Ms. Allyson Arms
Dr. Susan K. Avery
Ms. Inez Baptista Coelho
Mr. and Mrs. Henry C. 

Barkhorn, III
Mr. and Mrs. Christopher T.  

Barrow
Kenneth S. Beall
Drs. Barbara S. and Gerald A.  

Beltz
Mr. Stephen A. Bernier
Mr. and Mrs. Chad Beyerle
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Ms. Karen Bommart
Mrs. Jonathan B. Bredin
Mr. and Mrs. Stephen D. 
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Mr. and Mrs. Frank D. Brown III
Mr. Thomas G. Brown
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Mr. and Mrs. Patrick D. Burke
The Edmund & Betsy Cabot 

Charitable Foundation
Mr. Steven Callahan and 

Ms. Kathleen Massimini
Dr. Preston C. Calvert and 
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Stephen and Candy Carr
Mr. David Carson
Mr. and Mrs. Joseph P. Casey
Mr. Philip Cavanaugh
Mr. and Mrs. Ronald A. 

Chadderton
Mr. Rob Cheifetz and 
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Ms. Caroline M. Chiccarelli
Court and Louisa Clayton
Ed and Nancy Conner

Dr. Noellette M. Conway-Schempf 
and Dr. Hagen Schempf
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Mr. David Cumming
Rosemary Daly
Mr. and Mrs. Wayne Davies
Mrs. James H. Davis
David and Karen DiPietro
Mr. Edward Dombroski
Ms. Andrea Donnelly
Mr. and Mrs. Joseph Donovan
Lynn Dykstra
Dr. Sylvia A. Earle
Ms. Kimberly Ebb
EdgeTech
Mrs. Hartley C. Etheridge
Dr. Rob L. Evans
Mr. and Mrs. Coburn D. Everdell
Mr. Eugene E. Fachon
Mr. and Mrs. Daniel J. Fairbanks
Mr. and Mrs. William Faulkner
Mr. Stephen Fernands
The Honorable Christine H. Fox 

and Dr. Alan C. Brown
Mr. and Mrs. Andrew Frazier
Mr. and Mrs. Clark B. Freise
Mr. Jonathan Fuller
Mr. and Mrs. Bradford K. 

Gallagher
Gail Garfield
Dr. Paul R. Garrett and 

Dr. Charlene M. Smith
Stephen K. Gattis
Ms. Leslie F. Gold
Mr. and Mrs. Barry Gonder
Sherri and John Goodman
Ms. Joanne E. Goudreau and 

Dr. Frederick L. Sayles
Mr. David Greenewalt
Ms. Lucie C. Greer
Mr. William H. Greer Jr.

Mr. and Mrs. John Griffen
Mr. Eric Haines
Mr. and Mrs. Diogo Haltex
Mr. Wiliam Harper
Mr. Doug Hattaway
Mr. James N. Heald, II
Mr. Michael Heffler
Mr. and Mrs. Brian B. Hegarty
Mr. and Mrs. Timothy P. 

Heidmann
Mrs. Harold Hestnes
Mr. John L. Heyl
Mr. A. Ross Hill
Mr. Harold P. Hollum, Jr.
Ms. Mary Holmes
Mr. and Mrs. Stanley K. Honey
Dr. Yuki A. Honjo and  

LTC Jason F. Cullinane
Alexander Host Foundation, Inc.
Mr. Michael Hough
Ms. Holly Howard
Dr. Susan E. Humphris and 

Mr. George P. Lohmann
Ann and David Ingram
Mr. Jon Jacklet
Ms. Laura A. Johnson and 

Mr. Arthur Rogers
Ms. Sally Johnston
Ms. Alice Jones
Ms. Julie Jones and 

Mr. Dominic Megna
Mr. Thomas Keffer and  

Ms. Lee Christie
Ms. Lee A. Kimball
Ms. Beth Kirkhart and  

Dr. Victor Kirkhart Yodaiken
Mr. Robert Kvaas
Mr. and Mrs. Haven Ladd
Gretchen Lambert
Mr. and Mrs. Charles 

Landeck-Hoopes

Mr. Charles E. Leonard and 
Ms. Lindsay Crittenden

Dr. and Mrs. Marlon R. Lewis
Mr. Gregory Lim and 

Ms. Millicent Dent
Ms. Kathryn Link
Mr. Jeffrey C. Little
Mr. and Mrs. William A. Loweth
Mr. and Mrs. Gary R. Lucas
Ms. Susan R. Mackenzie
Dr. Bruce A. Magnell
Mrs. John F. Maher
Elizabeth Makrides
Mr. Craig C. Malbon
Ms. Caroline S. Markfield
Ms. Marla J. Marquis
Ted and Karen Martin
Mr. Kreg Martin
Mrs. William B. Matteson
Ms. Dorothy Mayer
Brian K. and Anne S. Mazar
Mr. and Mrs. Peter H. McCormick
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Dr. Charles E. McCoy
Dr. Judith E. McDowell and 

Dr. John J. Molongoski
Mr. and Mrs. Thomas McGauley
Mr. and Mrs. George McNamara
Mr. John Medway
Mr. and Mrs. William Meeder
Mr. and Mrs. David J. Mehegan
Ms. Alison Merow
Jackie Metzger
Mr. George Millward
Mr. Bryce N. Mochrie
Mr. and Mrs. Anthony P. Morris
Ms. Diantha Morse
James A. Flynn Jr. and  

Claudia C. Mosher
Ms. Sara Jane Moss
Mr. and Mrs. Daniel Moyle
Ms. Seanan B. Murphy
Mr. and Mrs. James C. Murray
Dr. Richard W. Murray
Mr. and Mrs. George A. Needham

Mr. Jim Newton
Mr. and Mrs. Walter P. Noonan
Mrs. Gail B. Noyes
Mr. Albert O’Neal III
Dr. and Mrs. Frank G. Oppenheim
Mr. and Mrs. Thomas J. O’Sullivan
Lee and David Page
Ms. Margaret Palmieri
Dr. Leroy M. and Dr. Winifred B.  

Parker
Mr. and Mrs. Bill Parson
Mrs. Ruth Paul
Mr. and Mrs. William L. Paxton
Mr. and Mrs. Kenneth R. Peal
Ms. Sharon Pearson
Ms. Diana Pearson
Mrs. Susan Perri
Mr. Robert Peters
The Jeffrey Pierce Family
Ms. Janet Porriello
Mr. and Mrs. Robert Preston
Mr. Burgess J. Raby

Ms. Anna-Louise Reysenbach
Mr. Clifton Rice
Ms. Jane L. Richards
Admiral John M. Richardson (Ret.)
Mr. and Mrs. John W. Riehl
Mrs. Louise C. Riemer
Mrs. Martha V. Robinson
Mr. William W. Rossiter
John Rousseau
Mrs. Susie W. Rowland
Mr. and Mrs. William E. Russell
Ms. Elaine Sager
Mr. and Mrs. Alexander C. 

Saltonstall
Mr. and Mrs. Lee H. Sandwen
Stephen and Patricia Sawyer
Mr. Eric Scheide
Dr. Raymond W. Schmitt, Jr. and 

Ms. Nancy J. Copley
Mr. H Rodney Sharp
Dr. and Mrs. William U. Shipley
Mr. and Mrs. Jeffrey D. Shoreman

Mr. Stephen Silberling
Esther Simon Charitable Trust
Ms. M. Faye Sinnott
Ms. Janet Sisterson
Ms. Nancy B. Soulette
Dr. and Mrs. Paul E. Speer
Alfred T. Stanley
R & G Steel, Inc.
Dr. Charles Steele
Mr. and Mrs. Bruce Stefany
Philip C. Steiner
Mr. Matthew E. Steinmetz
Valerie Clair Stelling
Ms. Karen Stickle
Mr. Robert E. Strawbridge, III
Carol and Ralph Stuart
Mrs. Angela K. Tedesco
Mr. Noel J. Tessier
Mrs. George E. Thibault
Mr. Stephen G. Tomlinson
Mrs. Claire F. Umanzio
Mr. and Mrs. Andrew I. Vaughn
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HONOR ROLL OF UNRESTRICTED DONORS

Ms. Diane Victor and 
Mr. Martin Levy

Mrs. Phyllis R. Vineyard
Mr. and Mrs. Peter K. Wallace

Ms. Sarah T. Wardwell
Mr. Scott H. Wayne
Mrs. Nina Heald Webber
Ms. Carolyn Westerberg

Mr. and Mrs. Mark M. Wheeler
Mr. and Mrs. Edward Wheeler
Dr. and Mrs. Albert J. Williams, III
Mr. J M. Williamson

Ms. Susan S. Wolf
Ms. Claudia Zeien
Ms. Catherine Zusy and 

Mr. Samuel Kendall

$500 - $999
Ms. Cynthia Bemis Abrams
Mr. and Mrs. James F. Albert
Mr. Michael Apprill
Mr. and Mrs. Karl Arbaugh
Dr. Jay A. Austin and  

Dr. Elizabeth C. Austin-Minor
Mr. Steven E. Bakke
Ms. Nancy S. Bandman
Mr. Paul Barringer
Mr. Stephen Bartram Jr.
Mr. and Mrs. Skip Bedser
Mr. Jonathan Bender
Ms. Kimberly E. Benson
Black Pond Veterinary Service
Dr. and Mrs. Larry R. Boehme
Mrs. Patricia N. Bourne
Dr. and Mrs. Kenneth H. Brink
Mrs. Michele L. Brower
Dr. Cullen Buie and 

Mrs. Donielle Buie
Ms. Nancy A. Bush
Dr. Marta Calas
Mr. Thomas H. Caldwell
Professor Andrew G. Carey, Jr.
Ms. Martha H. Carlock
Ellen & Richard Cartun
Cascade Ranch
Dr. Mariana C. Castells and 

Mr. Bernardo Perez-Ramirez
Maureen E. Clayton Ph.D.
Mr. Dallas S. Clement
Mr. Hayyim Cohen
Dr. Rita R. Colwell
The Community Foundation for 

the Greater Capital Region
Mr. and Mrs. Michael F. Cook
Mr. and Mrs. Bobby K. Cowley
Mr. Stephen Craig
Mr. James M. Cronin
Mr. Matthew R. Price and 

Ms. Veerle Daenen
Mr. Murray S. Danforth, III
Ms. Nancy M. Davis
Mr. and Mrs. Stephen M. D. Day
Mr. and Mrs. Larry Derose
Ms. Sarah Donovan
Mr. Blair Duff
Ms. Randy Durst
Mr. Walter Ebertz

Dr. Alva Maria Edmondson and 
Dr. Lytt I. Gardner

Leland Ellis
Mr. Joe Evans
Mr. Louis T. Falcone Jr.
Mrs. Pauline Farmer-Koppenol
Mary Lou and Kevin Fitzgerald
Ms. Jacqualyn Fouse
Mr. Samuel Frank
Mr. Joshua Friedman
Patrick Furtaw
Ms. Barbara P. Gaffron
Lori Gagne
Mr. Thomas Garland
Mr. David W. Gengler
Mr. Mark Gilbert
Mr. Mike Gilroy
Mr. and Mrs. Frederic Golden
Mr. James J. Gorman
Ms. Sarah G. Gottschalk
Mr. Jonathan Green
Mr. and Mrs. Frederic E. 

Greenman
Mr. Steven Griff
Ms. Caroline Hall
Mr. and Mrs. Lawrence C. Hall
Mr. Robert Hamel
Mr. Michael Hamm
Heather Beth Henson
Mrs. Nancy Hershey
Dr. Walter L. Hicks
Mrs. Peggy Hoburg
Mr. Robert M. Holmes
Ms. Victoria Huber
Mrs. Christina Jackson
Tony James
Robert and Diane Jaye
Ms. Martha Johnson
Mr. Harold D. Jones
Dr. Krishna Kandarpa
Ms. Mary Alice Karol
Drs. Nora and John Kerr
Mr. Richard E. Kessler
Mrs. Marie King
Mr. Jeffrey Klembczyk
Alison Tilghman Kline and 

Kenneth P. Kline
Mr. David C. Kloss and 

Ms. Karen Scott

Mr. Alan Klotz
Mr. and Mrs. Lawrence S. Landry
Mr. Drew Lanyon
Ms. Erin F. Largay and 

Mr. Timothy S. Wadlow
Mr. Bryan Lawless
Mrs. Patricia Lawrence
Mr. Phillip E. Ledin
Ms. Barbara Linthicum
Mr. Roy Y. Liu
Ms. Beth Lo
Ms. Martha G. Locke
Mr. and Mrs. John T. Ludes
Ms. Joanne Lyman
Mr. and Mrs. Lane MacDonald
Mr. and Mrs. William G. Martens
Mr. John Mastrobattista
Mr. and Mrs. Martin McKerrow
Constance Wiles McPheeters
Ms. Mary Judith Meelia
The Melly Foundation
Mr. Charles C. Merrill
Dr. Janet Miller
Mr. Robert A. Mitchell
Michael Monroe
Mr. Charles Montgomery
Ms. Kathryn Moore
Mr. and Mrs. Robert A. Morse
Ms. Elizabeth P. Munson
Nantucket Garden Club, Inc.
Ms. Cynthia B. Neville
Ms. Susan Colburn Nevler and 

Mr. Stephen K. Gattis
Mr. Donald Nicholson
Bill O’Connor
Ms. Joan Olim-Lowe
Dr. and Mrs. C. Hardy Oliver, Jr.
Ms. Carol Orme-Johnson
Alison Pascarelli
Mr. and Mrs. Duncan Perry
Mr. Carl A. Pirolli
Mr. Robert W. Race
Mr. Colin Reed
Mr. and Mrs. Paul B. Rizzoli
Dr. and Mrs. John C. Robinson
Ms. Penny P. Rodday
Mr. Andrew Rodriguez
Mr. Christopher duPont Roosevelt

Dr. David A. Ross and 
Edith H. Ross

Ms. Sarah Rothermel
Mr. Stuart Sacks
Mr. Anthony Salotto
Sawyer Parks Charitable 

Foundation
Ms. Heike Schmitz
Maureen R Setter
Dr. Nobumichi Shimizu
Dr. and Mrs. Alexander N. Shor
Mr. William E. Sigler
Mr. Josh E. Simons
Sitkin Family Foundation
Mr. Shengus Snail
Julian Sprague
STAG Industrial
Mr. Campbell Steward
Mr. and Mrs. Lyle E. Sykora
Kira Telford
Mr. Ben Templeton
Mr. John D. Thayer
Mr. John-David Thomas
Professor and Mrs. Keith S.  

Thomson
Dr. and Mrs. John S. Tochko
Mr. E W Marshall Tucker
Dr. Joseph B. Twichell, M.D.
The Upstream Foundation
Professor and Mrs. Glen L. Urban
Ms. Jean Waterhouse
Mr. and Mrs. Frederick L. Weiss
Thomas Wessel
Mr. and Mrs. Peter H. Wick
Mr. Michael Williams
Mr. and Mrs. Mark Williamson
Mr. and Mrs. Edward O. Wolcott
Robert Wolff
Ms. Mary Jane Wuensch
Mr. and Mrs. James F. Young
Ms. Nancy B. Zaro and 

Fred Gibbons
Yiling Zhen
Ms. Hazel Y. Zimmer
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IMPACT
 BY THE  NUMBERS*

(some working on multiple projects over several years)

* �Data on productivity reflect results from Research Accelerator Funds combined with some additional unrestricted funds provided by WHOI supporters.

BETWEEN AUGUST 15, 2023 AND AUGUST 15, 2024

Initiated 
29 NEW PROJECTS

Committed over  
$7.4M RESEARCH 
ACCELERATOR 
FUNDS

Leveraged over  
$20M FROM 
EXTERNAL AGENCIES 
(many for multi-year 
projects)

550
S U P P O R T E D  O V E R

P E O P L E
178
E N A B L E D  O V E R

PROJECTS

SINCE INCEPTION OF THE RESEARCH ACCELERATOR, DONORS HAVE ...

TOTAL COMMITMENTS FOR 
CURRENT-USE RESEARCH ACCELERATOR FUNDS

$5,200,000
(73 gifts in total, including the Anonymous 
Trustee Research Accelerator Fund, the 
DOSA Fund, the Madin Fund, the Hausman 
Fund, the McConnell Fund, the Reef 
Solutions Accelerator Fund, and the Salem 
OVSN Accelerator Fund)

TOTAL COMMITMENTS FOR RESEARCH 
ACCELERATOR ENDOWMENT

$11,000,000
(103 gifts in total, including the 
Deerbrook Ocean Science 
Accelerator (DOSA) Fund, Ducommun 
Family Sea Grant Accelerator, and 
the Madin Fund)

Research Accelerator

Total: $16,200,00

ENDOWMENT 

$11,000,00

CURRENT-USE 
FUNDS

$5,200,000

WE THANK THE FOLLOWING DONORS FOR THEIR GENEROUS SUPPORT
(gifts between 8/15/2023 to 8/15/2024):

Anonymous
Mrs. Ellen M. Bailey
Mr. Steven E. Bakke
Ms. Nancy S. Bandman
Ms. Ann W. Devenish
Bob and Lynn Ducommun

Mark Lacy and Julie Fischer
Emiley and Keith Lockhart
Dr. Laurence P. and Dr. Katherine 

A.C. Madin
Mr. Joseph Moreira
Mr. and Mrs. Steven Graham

Mr. Colin Reed
Mr. Lincoln J. Robinson
Ms. Sally Rocker and  

Mr. Christopher Paci
The Salem Foundation 

Silverback Educational 
Foundation for the Arts, Dance 
& Athletics

Mrs. Priscilla H. Smith
Thornedge Foundation



Peter de Menocal, President & Director 
266 Woods Hole Road, WHOI MS 40A, Woods Hole, MA 02543 
www.whoi.edu


