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Chairwoman Fletcher, Ranking Member Marshall, members of the Environment Subcommittee, 

and members of the House Committee on Science, Space, and Technology, thank you for this 

opportunity to testify on the importance and future of ocean exploration. I am honored to 

represent two organizations that have led the world in science, innovation, and exploration for 

more than 130 years, the Massachusetts Institute of Technology and the National Geographic 

Society. 

 

Founded to accelerate the nation’s industrial revolution, MIT is profoundly American. With 

ingenuity and drive, MIT graduates have invented fundamental technologies, launched new 

industries, and created millions of American jobs. At the same time, MIT is profoundly global. 

The MIT community gains tremendous strength as a magnet for talent from around the world. 

Through teaching, research, and innovation, MIT’s exceptional community pursues its mission 

of service to the nation and the world.  

 

In 1888, the National Geographic Society was founded to “the increase and diffusion of 

geographic knowledge”; since then, it has become a US-led global leader in science and 

exploration. Today, it is an impact-driven global nonprofit organization that pushes the 

boundaries of exploration, furthering understanding of our world and empowering us all to 

generate solutions for a healthy, more sustainable future for generations to come. 

 

At the nexus of exploration and technology, and with a 20-year career in deep sea exploration, I 

founded the MIT Media Lab Open Ocean Initiative to work at the intersection of science, 

technology, art, and society to design and deploy new ways to understand the ocean and connect 

people to it, empowering a global community of explorers.  
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Importance of Ocean Exploration 
The deep ocean below 200 m is the largest ecosystem on our planet (Levin et al., 2019), 

supporting life for every human on earth. The ocean regulates our climate; provides more than 

half of the oxygen that we breathe; supplies 20% of the average intake of animal protein to 3.1 

billion people; holds numerous sources of living, non-living, and cultural resources; and 

supports a growing $1.5 trillion global ocean economy. In turn, we are impacting the deep sea at 

an unprecedented rate with increasing greenhouse gas emissions, pollution, extraction 

industries, noise and more -- and, numerous industries are eyeing the deep sea for further 

industrial development (Mengerink et al., 2014; Packard & Scholin 2018).  

 

And yet, in more than 150 years, we have mapped the shape of less than 15% of the seafloor and 

human eyes have observed less than 5%. We have only a rudimentary understanding of the 

ocean’s role in our survival on earth and are at a critical point where we may be irreparably 

impacting the deep sea without truly understanding what those impacts may be. 

 

How is it possible for us to know how to wisely use and protect our planet if we do not know 

what resources we have, their interactions with each other, and their interactions with humans? 

We need to know and fully understand our ocean so that we may thrive in harmony with nature 

now and in perpetuity. We don’t have a Plan B. 

Status of Ocean Exploration 
Almost 20 years ago, a nonpartisan expert panel led by Dr. Marcia McNutt was convened on 

ocean exploration under the Clinton administration. In its Report of the President’s Panel for 

Ocean Exploration the distinguished group of academic, industry, and government leaders 

called for the establishment of a federal Ocean Exploration Program, funded at $75 million/year 

with the following objectives (McNutt et al. 2000): 

 

1. Mapping the physical, geological, biological, chemical, and archaeological aspects of the 

ocean, such that the U.S. knowledge base is capable of supporting the large demand for 

this information from policy makers, regulators, commercial ventures, researchers, and 

educators; 

2. Exploring ocean dynamics and interactions at new scales, such that our understanding of 

the complex interactions in the living ocean supports our need for stewardship of this 

vital component of the planet’s life support system; 

3. Developing new sensors and systems for ocean exploration, so as to regain U.S. 

leadership in marine technology; and, 

4. Reaching out in new ways to stakeholders, to improve the literacy of learners of all ages 

with respect to ocean issues. 
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Such a program was established within NOAA in less than a year, under the administration of 

President George W. Bush. I was fortunate to have worked in the newly formed NOAA Office of 

Ocean Exploration in its first year as a John A. Knauss Marine Policy Fellow. In the first year, $4 

million was appropriated, and with the exception of 2005, the program has grown linearly since 

that time but has reached a maximum of only $42 million in 2019 (Figure 1; AIP 2019). This 

budget history is a far cry from the recommended funding level of $75 million per year 

recommended in 2001 (roughly equivalent to $108 million in 2019 at level funding). 

 

As a result of volatile and insufficient funding, progress in our national program of ocean 

exploration has been steady, but slow. In a high risk, high reward field like exploration, where 

we don’t know what we might discover when we look in an unexplored region, sufficient, stable 

funding is necessary to support the enterprise. If, however, funding is meager and unstable, 

agencies like NOAA will tend to invest in safe bets that will likely result in incremental progress, 

rather than riskier, but potentially transformative, endeavors that can truly change the future of 

exploration, enhance our understanding of the ocean, and ensure US leadership in the field. 

 

For example, the technological gold standard of deep sea exploration today is a large vessel 

equipped with a hull-mounted multibeam echosounder, remotely operated vehicles (ROVs), and 

satellite telecommunications systems. Assuming a typical exploration vessel spends 800 hours 

of time per year on the seafloor with an ROV, we will have explored 0.01% of the seabed in one 

year per ship. At that rate, it will take 10,000+ ship-years to completely view the seafloor, and 

orders of magnitude longer to characterize the entire volume of the ocean -- once. Even if the 

fleet of full-time exploration vessels jumped to ten ships, it would still take 1,000+ years to 

explore the seafloor. In addition, these exploration efforts cost tens of millions of dollars 

annually and require large ships and equipment, making ocean exploration inaccessible to the 

vast majority of the global population. 
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While the current operational model was revolutionary and plays an important role in ocean 

exploration today, the vision that is being implemented now is more than 40 years old. Other 

fields of science have not only kept up with the exponential rate of change of the digital era, but 

driven it. Ocean science and exploration have, in many ways, been left behind. 

 

Today, deep sea exploration sits at a crossroads. We could continue employing large, expensive 

assets and making incremental progress in exploration of the deep sea. Or, we could invest in 

new technologies, research methods, and social systems to transform and accelerate what it 

means to explore and discover the ocean in the 21st
 century. 

 

While we have made steady progress in recent decades, if we are to accelerate the pace of deep 

sea exploration and maintain global leadership in the field, we must create a new paradigm to 

increase efficiency and access. Only now, with recent technological breakthroughs across 

numerous sectors, is it possible to take the current linear growth of exploration and make it 

exponential. To make gains in ocean exploration, we must invest in three areas: (1) 

Maximizing efficiency of discovery; (2) Exploring the world’s undiscovered places; and, (3) 

Leading a global community of explorers. 

Maximizing Efficiency of Discovery 
Current best practices focus on ship-based equipment, which afford spectacularly-detailed 

mapping, exploration, visualization, and sampling, but only on hyper-focused spatial and 

temporal scales. It also defines a very high price point, and caps the area-per-volume- 

explorable-per-year. In addition, despite the exploration community’s growing expertise with 

setting exploration targets, there are certainly times when hundreds of thousands of dollars 

could have been more strategically-focused on other areas, since many key questions do not 

need the fine-grained observations that large ships and ROVs afford. In other words, what if we 

could maximize the efficiency of discovery by using smaller tools and platforms for preliminary 

exploration, and then use the larger ships to follow-up on identified targets with the full suite of 

best-available technology? And beyond the process of data collection, are we truly maximizing 

use of the data that we collect through advanced analysis techniques? 

Toward a Spectrum of Exploration 
Exploiting technological developments from outside the field now allows us to tackle many 

existing and emerging research priorities with low-cost, low-bandwidth, distributed swarms of 

sensors and platforms. On the one hand, this requires a radical rethink of what data we actually 

need to extract from the ocean, and on the other, it requires a radical rethink of what a platform 

looks like, how we deploy them, and how we recover data in an environmentally responsible 

way. In terms of data needs, high definition video and samples from the entire pelagic and 

benthic ocean are the ideal, but the reality is that a strategic, focused approach to a suite of 

standardized metrics would vastly improve our overall understanding, and help to guide future 

exploration with more fine-grained tools. Some of these metrics could include biomass tallies, 
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environmental DNA (eDNA), salinity, temperature, oxygen, visual imagery, and collection of 

specimens. Platforms must evolve to be efficient and have longevity, but must simultaneously 

have high retrieval rates, installation-permanence, and/or low environmental impact. New 

systems must achieve high-tech functionality without compromising environmental integrity. 

 

In many ways, the US is already a leader in marine innovation for ocean exploration. Take for 

example, the fact that the first autonomous underwater vehicle (AUV) company in the world, 

Bluefin Robotics, spun out of MIT Sea Grant in 1997; or the winning Shell Ocean Discovery 

XPRIZE for Advancements in Autonomous Ocean Exploration team, announced last week, was 

led by a US-based team; or start-up marine tech companies like Saildrone or SofarOcean are 

beginning to make inroads at making the industry more innovative and nimble. 

 

But in many ways, we are starting to fall behind. Of the 6 leading AUV companies in the world, 

half are US-owned, and foreign companies are starting to outpace US players in terms of sales 

growth; in addition, Asia is starting to see increasing results in investment in this space. 

Furthermore, many marine technology companies primarily support the offshore energy and 

defense markets, driving up costs for sensors and other systems so high that it is impossible for 

scientists to explore as efficiently and effectively as we need. Given recent advances made in 

terms of economies of scale in electronics, robotics, and sensors, the time is right to not only 

support the invention of new technologies for deep sea exploration, but also nimble, responsive 

models to support academic-public-private partnerships to operationalize of them. 

Big Ocean, Big Data 
Ninety percent of the digital data in the world has been generated in the past two years (Marr 

2018), and there is no reason to believe this explosion in data volume will not continue. More 

than ever, a solid foundation for processing these valuable data is needed so that they can be 

accessible and usable. There are many platforms for more standard oceanographic metrics, but 

for the storage, processing, and annotation of computationally expensive visual data that is 

required for exploration, challenges still remain. As more ocean-going platforms integrate 

cameras for observation and navigation, platforms such as Seascribe, Squiddle, and the 

Monterey Bay Aquarium Research Institute’s (MBARI) Video Annotation and Reference System 

have evolved, but still require extensive and laborious curation by experts. For example, the 

recent NOAA CAPSTONE video data was real-time logged by experts on-ship and using 

telepresence in 2015-2017, but the post-campaign data curation and cross-checking is still 

underway by a dedicated team of scientists at the University of Hawai’i.  

 

To address the data analysis bottleneck, the MIT Media Lab, MBARI, National Geographic, and 

CVision AI are using machine learning to develop a new, publicly available, expertly curated, 

baseline image dataset called FathomNet. We are working together to build and train machine 

learning algorithms to accelerate the curation and annotation process, such that it will be 

tractable for large, citizen-science, distributed platforms to collect data that can be made usable 

in an efficient manner. In short, we are using machine learning to directly accelerate 
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development of modern, intelligent, analysis of underwater visual data that can be used for not 

only automated tracking and recognition of objects in the deep sea, but also future development 

of “curious” robots and other data-driven tools for exploration and science. Given the emergence 

of high-resolution, cost-effective sensors, platforms, and imaging systems that will be coming 

online in the immediate future (e.g. Saildrone, 4k, 8k cameras), there is an impending explosion 

of ocean data. Solutions across a gradient of explorers, platforms, and data types will be required 

to handle and ultimately understand this deluge of information.  

 

More broadly, there are three areas of opportunity for dealing with big ocean data: using new 

and emerging data science techniques to explore legacy, current, and future data for better 

understanding of the ocean across disciplines and industries; using the results of such analysis 

for the creation of new data-driven tools for exploration, such as curious robots and heads-up 

data displays to make real-time exploration more efficient; and, visualizing and physicalizing 

data in new, innovative ways so that we may share results and tell data-driven stories creatively 

with a broader audience than ever before. 

 

In summary, in terms of technological investments, we must consider: 

1. Leveraging economies of scale to dramatically decrease the cost of sensors and 

systems by orders of magnitude to make it possible for us to significantly increase the 

amount of area and/or volume explored for markedly lower cost than is possible today; 

2. Developing data systems, standards, archiving, access, and advanced analysis, with 

consideration for privacy and data rights, to fully understand data being collected so that 

we may understand ocean dynamics and interactions at new scales in an integrated way;  

3. Innovating across the spectrum of exploration requires both applying advances 

from other industries to ocean challenges, and creating a responsive environment in 

which to deploy and operationalize them to re-establishing the United States as the 

global leader in marine innovation. 

Exploring the world’s undiscovered places 
The ocean contains 320 million mi3 of water covering 140 million mi2 of seafloor across 71% of 

the planet. Of that, the United States has jurisdiction over 4,382,645 mi2, the largest Exclusive 

Economic Zone (EEZ) in the world, and an area larger than that of the terrestrial United States 

(3,800,000 mi2). The most robust, comprehensive scientific data from all areas of US waters 

must be collected, analyzed, and shared to support informed decision-making at all levels of 

American society for national, economic, homeland, natural resource, and cyber security. To be 

sure, the mandate to fully explore the entirety of the US EEZ is a significant challenge.  

 

But it is not enough. The ocean does not know boundaries, and it is an incredibly interconnected 

system, from coastal communities to the high seas; the atmosphere to deep sea trenches. Ocean 

processes affect every aspect of our lives, and we are now learning that humans in turn affect 

many aspects of the ocean. Three years after the Fukushima Daiichi nuclear disaster in Japan, 

radioactive isotopes were found off the west coast of the US (ORO 2019); Atlantic mackerel, 
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which migrate between Canadian and US waters, are in decline, adversely affecting fisheries in 

the northeast US; and warming waters in the Atlantic are intensifying hurricanes that land on 

American shores (Witze 2017). 

 

We therefore must view ocean exploration as a global imperative, not a national one. We must 

come together on an international level, to achieve something greater than we could ever do 

alone. Other international scientific efforts, like the International Space Station or the Large 

Hadron Collider at CERN, have achieved amazing results, and we must use these as models for 

ocean exploration. Furthermore, deep ocean exploration of biological, chemical, geological, 

archaeological, and physical parameters would greatly benefit numerous international 

policy-making bodies, initiatives, and agreements that deal with climate, biodiversity, deep 

seabed mining, fishing, shipping and dumping, and ocean assessment (Levin et al., 2019). These 

are issues that affect humans around the world, and it would benefit everyone to work together. 

 

Today’s hearing is particularly timely because three weeks ago, the International Oceanographic 

Commission of UNESCO held the first Global Planning Meeting of the UN Decade of Ocean 

Science for Sustainable Development. The Decade will take place from 2021 to 2030, and is now 

defining the goals and approaches that a collaborative, international community of scientists, 

engineers, policymakers, and citizens can undertake over the next ten years to ensure ocean 

science and technology can support countries around the world “in creating improved 

conditions for sustainable development of the ocean.” The United States is already involved, 

with four out of nineteen members of the Executive Planning Group representing US 

organizations, as well as numerous American scientists and policymakers participating in the 

first meeting. The Decade of Ocean Science is a tremendous opportunity to work with an 

international team that is already working on a strategy for long-term exploration and 

understanding of the ocean. 

Leading a global community of explorers 
Traditionally, exploration is conducted by those with advanced degrees and access to costly 

equipment. In order to fully explore and understand our vast oceans, however, we need to work 

outside of the traditional academic structures of science and innovation to not only increase the 

number but also the diversity of those exploring. One strategy for thinking beyond our current 

model is to build new bridges with communities who have not yet been invited into 

oceanographic exploration, including underrepresented communities within the United States, 

as well as developing countries around the world. Instead of only an elite cadre of academics 

participating in ocean exploration — which limits the types and amount work we are able to do 

— we need to nurture new communities, build greater global capacity for exploration, and look 

for ideas and expertise in unexpected places. 

 

First, however, we must determine whether or not the United States is positioned to lead such a 

community. To do so, consider the number of students graduating with doctoral degrees as a 

metric for investing in future leaders as well as diversity in the field (NSF 2018). When 
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considering technical capacity, we see that the number of Ocean Engineers graduating with 

PhDs from 2008-2017, the number has not significantly changed (average 27/year); this is in 

stark contrast to the number of Aerospace, Aeronautical, and Astronautical doctoral recipients, 

which averages 323/year, more than ten times the number of Ocean Engineers (Figure 2).  

 

As has been demonstrated in numerous studies, as well as recent hearings hosted by this 

committee, the diversity of a nation’s workforce is a key indicator of innovation and success 

(NASEM 2019). First, I will note that it was challenging to determine how well the US is training 

graduate level students -- the future leaders of exploration -- due to a lack of data on ocean 

science, which is often aggregated with other earth sciences. I did find, however, a few notable 

trends. First, that, on the whole, the gap between male and female earth scientists has narrowed 

by 8% from 2008 to 2017, with 2017 seeing 45% of graduating earth science PhD being female 

(Figure 3). From the data available, it is not possible to know what percent is ocean scientists, 

but this is a positive trend overall for earth sciences generally.  

 

In terms of racial and ethnic diversity, we are also seeing a positive trend. In 2009, doctoral 

graduates in ocean, marine, and fisheries sciences were 14% non-white, and in 2017, 24% of 

doctoral graduates were non-white US citizens (Figure 4). While these trends are headed toward 

seeing a workforce that represents the US population as a whole (USCB 2019), we still have work 

to do. Female engineering PhDs, for example, are still outnumbered by men in a 3:1 ratio. And 

while it is encouraging to see that 24% of ocean science PhDs are not white today, we are still 

lagging behind today’s composition of US population, which is 35% non-white. Examining 

projections of the size and composition of the US population in 2060 shows that we should be 

aiming for nearly 60% non-white ocean scientists in the next 40 years (Colby & Ortman 2015). 

The only way to do that is to start investing in the children that are in school, and those who are 

being born, today. 
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To address ocean exploration as a global imperative, we also must consider capacity. Only ~5% 

of coastal nations operate 10+ research vessels, and the United States is the only country in the 

world that operates vessels of exploration. Academic deep submergence capacity is similarly 

small. That leaves approximately 95% of coastal nations with little to no ability to explore their 

own deep waters. This is problematic, not only for those nations to be able to understand and 

manage their own resources, but also for understanding global connectivity of deep sea systems.  
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Building an informed appreciation by the global population for ocean discovery is critical. 

Knowledgeable, responsible citizens purchase, work, and behave differently when rationally- 

made choices reaffirm beliefs established during early childhood (Kahneman 2011). Continued 

exposure to ocean discovery will strengthen stewardship and inform decision making – making 

discovery visible and mainstream will pave the way for a long-term cultural commitment to 

exploration. In the last 10 years, ocean exploration has entered the public eye through the power 

of telepresence, and reaches an audience of tens of millions people annually (Raineault et al. 

2019). This figure is less than 1% of the global population – more of a niche following than a 

mainstream one. To create a foundational culture of ocean exploration, we should reach at least 

10% of the global population, with a goal of reaching 100%. That is a long way to go. 

 

Early education, continued engagement, and mainstream entertainment can work together to 

reinforce a connection to the ocean that could result in a global network of individuals, 

institutions, and industries more responsibly using the bounty of the seas. A populace raised on, 

near, or deeply invested in the ocean would create a larger pool of knowledgeable employees for 

the blue economy, and citizens engaging as responsible ocean stewards. To that end, leveraging 

the tools of mass media such as film and television with ocean-based themes and stories will 

create beloved characters and fond memories, as well as profit for entertainment industry. 

Disney’s Moana is the first animated ocean exploration hero to hit the mainstream, grossing 

more than $600M worldwide, and the 12th-most profitable release of 2016; Aquaman grossed 

$1.148B worldwide, becoming the highest-grossing film based on DC comics characters, and 21st
 

highest of all time. The time is right to add more ocean characters and role models to the scene.  

2018 National Ocean Exploration Forum: All Hands on Deck 
In November 2018, I chaired the 2018 National Ocean Exploration Forum at the MIT Media Lab 

in collaboration with OER to imagine creative new ways to make the ocean so pervasive in 

modern culture that everyone has a positive association with, and understanding of, the sea. The 

Media Lab and OER brought together leaders in ocean exploration, industry, entertainment, 

recreation, art, and design to empower an open, inclusive global community of ocean explorers. 

Throughout the course of the Forum, we addressed: sparking curiosity in the ocean through 

play; imagining a bright, optimistic future for the ocean; immersing people in the ocean and 

bringing the ocean to people; engaging the heart and soul through the creative arts; empowering 

a global community of ocean explorers; and, connecting people to the ocean and to each other.  

 

Given how poorly the oceanographic community has historically tackled diversity, we knew we 

needed a new approach to planning of the 2018 Forum. We intentionally structured the event to 

enhance diversity and equity, including investing in travel funding for 40 people from around 

the world who could not otherwise attend the Forum, particularly students, early career 

scientists, and those from developing countries; demonstrating that representation matters by 

inviting 57% female and 35% non-white speakers. Finally, we included representatives from 

mass media and toy industries, such as Disney, LEGO, and the World Surf League, that reach 

billions of people in a fun and entertaining way; a myriad of opportunities abound with 
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innovative collaborations such as these because it is clear that the oceanographic community 

cannot reach the global population alone. 

My Deep Sea, My Backyard 
In parallel, to address the capacity gap between developed and developing countries, the MIT 

Media Lab is working with colleagues from Boston University, National Geographic Society, 

Natural History Museum (UK), University of Rhode Island, Inter-American Development Bank, 

and others to empower citizen explorers in developing island states to explore their own 

deep-sea backyards using low-cost technologies, while building lasting capacity. This pilot 

project, called My Deep Sea, My Backyard aims to help realize UN Sustainable Development 

Goal 14 in Kiribati and Trinidad and Tobago; There is interest from colleagues around the world 

to expand the project to dozens of other countries. Our goal is to enable access to emerging 

deep-ocean technology that can be used from any platform; and train new scientists, students, 

and communicators to enable use and dissemination of findings to all stakeholder groups in 

both underrepresented communities in the U.S. and developing countries around the world. 

 

Working across lines of difference — culture, gender, geography, and industry — requires trust 

and respect built through a commitment to a shared set of values. We are also doing research on 

participatory design approaches, and we have been developing this set of Principles for 

Value-Driven Design, which are being applied to these and other projects focused on enhancing 

equity, diversity, and innovation in ocean exploration. Participatory approaches to data 

collection and analysis as well as participatory approaches to technology development, are 

nascent in the oceanographic community (Glazer 2019). These approaches will allow us to 

collect and analyze broader datasets, expand the definition of who is considered an explorer, 

open up future STEM careers for underrepresented people, and help create technologies that 

have yet to be imagined.  

Toward a new Paradigm for Ocean Exploration 
Creating a global program of ocean exploration is ambitious, but imperative. Investing in 

innovative, strategic exploration of our own planet will have a significant return on investment 

and will result in innumerable benefits to the United States and the world. Most importantly, we 

must find a balance between ensuring a thriving blue economy with understanding deep sea 

systems, thus giving us the opportunity to protect the systems on which we rely before they are 

destroyed. Our very survival on Earth is at stake and there is no time to waste. 

 

The MIT Media Lab Open Ocean Initiative stands ready to serve the nation and the world. We 

look forward to the opportunity to work with the House Committee on Science, Space, and 

Technology to create an innovative spectrum of platforms, technology, and people to maximize 

discovery and under. By undertaking an ambitious, long-term global strategy for ocean 

exploration, we will leverage all that we already know, and all that we will discover. 
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KATY CROFF BELL, Ph.D. 
katycroffbell@gmail.com | @katycroffbell 

EDUCATION ___________________________________________________ 
2011  Ph.D. Oceanography, Graduate School of Oceanography, University of RI 
 
2004  M.Sc. Maritime Archaeology, with distinction, University of Southampton, UK 

 
2000  S.B. Ocean Engineering, Massachusetts Institute of Technology 

WORK HISTORY ________________________________________________ 
2017-pres. Founding Director, Open Ocean Initiative, MIT Media Lab 

 
2015-2017 Vice President for Exploration & Research, Ocean Exploration Trust 
2014-2015 Executive Vice President & Chief Scientist, Ocean Exploration Trust 
2013-2016 Secretary, Ocean Exploration Trust 
2011-2014  Vice President & Chief Scientist, Ocean Exploration Trust 

Led development of Nautilus exploration & research activities, including 
coordination of hundreds of scientists, engineers, educators, and students 
from 30+ countries, to conduct annual 4-6 month telepresence-enabled 
expeditions. Lead guest editor for annual supplement to Oceanography, 
presenting initial expedition results within months of its conclusion. Chair of 
biannual exploration workshops to develop new methods in ocean 
exploration. Served as Expedition Leader on Nautilus field programs. 
Responsible for program creation, design and implementation, including the 
Scientist Ashore Program, Science & Engineering Internship Program, Honors 
Research Program, Nautilus Patch Design Contest, Engineering Design 
Challenge, and STEM education strategy. Lead OET representative on initial 
development team for Nautilus Live. Participated in education and outreach 
programs, including public appearances. Management responsibilities 
include: budgeting, personnel management, grant writing, charter contract 
negotiation, strategy, and liaison to Nautilus Advisory Board. 

 
2004-2010 Graduate Research Assistant, URI Graduate School of Oceanography 

Conducted research on geological changes in the Aegean Sea over the past 
10,000 years. Responsible for research development, seminar coordination, 
and expedition management for the Institute for Archaeological 
Oceanography, Institute for Exploration, and Nautilus Exploration Program. 

 
2002 Guest Student, Deep Submergence Laboratory, WHOI 

Participated in final development, construction, and test cruise of ROV JASON 
II, including control system development for the primary video camera. 
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2001-2002 Knauss Marine Policy Fellow, NOAA Office of Ocean Exploration 
Development of office policy and strategic planning; expedition coordination 
and fieldwork; and coordinator for symposia on technological developments. 

2000 Research Assistant, Massachusetts Institute of Technology 

1999 Summer Intern, ExxonMobil Upstream Research, Offshore Division 

1998 Volunteer Summer Intern, San Diego Metropolitan Wastewater 
Department 

1996 Volunteer Summer Intern, Scripps Institution of Oceanography 
 

HONORS, AWARDS, & FELLOWSHIPS_________________________________ 
2017 Fellow, National Geographic Society 
2014 Director’s Fellow, MIT Media Lab 
2013 Webby Award Honoree, Science [Nautilus Live] 
2008 Robert McMaster Award, URI Graduate School of Oceanography 
2007 Ada L. Sawyer Award, URI Graduate School of Oceanography 
2006 Emerging Explorer, National Geographic Society 
2003 Dieter Family Scholarship, Marine Technology Society 
2002 MTS/IEEE Student Poster Competition, 2nd Place, with A.P.M. Michel 
2001 John A. Knauss Marine Policy Fellowship, NOAA Sea Grant 
2000 Graduate Fellowship, Society of Naval Architects and Marine Engineers 
2000 Skolnik-Beta Family Graduate Fellowship, American Society of Naval Engineers 
2000 Presidential Fellowship, Massachusetts Institute of Technology 
2000 Undergraduate Paper Honor Prize, SNAME, with W.A. Cornforth 
1999 Undergraduate Award, Society of Naval Architects and Marine Engineers 
 

FIELD & SHIPBOARD EXPERIENCE___________________________________ 

Participant in nearly 40 oceanographic and archaeological projects since 1999, with increasing 
leadership and responsibility. Discoveries include dozens of ancient shipwrecks in the Aegean 
and Black Seas, new deep sea chemosynthetic ecosystems, and potentially tsunami-causing 
underwater landslide deposits. 
 

24-30 Jul 2016  Expedition Leader, Southern California Margin, with MIT Media Lab researchers 
(NA075), EV Nautilus 

18 Sep-9 Oct 2014  Exp Leader at Sea & Shore-Based Scientist, Kick'em Jenny Volcano & Barbados 
Mud Volcanoes, Grenada and Trinidad & Tobago (NA054), EV Nautilus 

06-13 Aug 2014  Scientist, Mesoamerican Reef, Belize (NA048), EV Nautilus 

10-14 Jul 2014  Exp Leader, Unexplored America, Gulf of Mexico, USA (NA045), EV Nautilus 

1-17 Nov 2013  Exp Leader, Kick'em Jenny Volcano, Grenada (NA039), EV Nautilus 
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30-31 Oct 2013  Exp Leader, Mapping transit, Dominica to Grenada (NA038), EV Nautilus 

21-27 Oct 2013  Exp Leader, Lesser Antilles, Montserrat & Dominica (NA037), EV Nautilus 

19-20 Oct 2013  Exp Leader, Mapping transit, Puerto Rico to Montserrat (NA036), EV Nautilus 

19-31 Aug 2013  Exp Leader, Cayman Rise, Cayman (NA034), EV Nautilus 

15-27 Aug 2012  Exp Leader, Eratosthenes Seamount, Cyprus (NA023), EV Nautilus 

3-5 Jul 2012  Exp Leader, F-4 Search & Rescue, Syria (NA020), EV Nautilus 

26 Oct-3 Nov 2011  Exp Leader, Straits of Sicily, Italy (NA018), EV Nautilus 

8-19 Oct 2011  Exp Leader, Gorringe Bank, Portugal (NA017), EV Nautilus 

11-23 Sep 2011  Exp Leader, Aeolian Arc, Italy (NA015), EV Nautilus 

1-10 Sep 2011  Co-Lead Scientist & Exp Leader, Santorini, Greece (NA014), EV Nautilus 

3-16 Oct 2010  Co-Lead Sci & Exp Leader, Kolumbo & Nisyros, Greece (NA011), EV Nautilus 

17-30 Aug 2010  Exp Leader, Eratosthenes Seamount, Cyprus (NA008), EV Nautilus 

29 Jul-12 Aug 2010  Exp Leader, Santorini & Kolumbo Volcanoes, Greece (NA007), EV Nautilus 

7-14 Jul 2010    Exp Leader, SE Aegean Sea, Turkey (NA005), EV Nautilus 

5-13 Sep 2009  Exp Leader, Northern Black Sea, Ukraine (NA003), EV Nautilus [aborted] 

21-31 Aug 2009  Exp Leader, Southeast Aegean Sea, Turkey (NA002), EV Nautilus 

2008  Chief Scientist, Ukraine Project, Ukraine, USNS Pathfinder 

2007  Chief Scientist, Southern Black Sea Project, Turkey, NRV Alliance 

2007  Chief Scientist, Chersonesos Shipwreck Project, Ukraine, NRV Alliance 

2007  Chief Scientist, Sea of Crete Project, Greece, NRV Alliance 

2006  Scientist & Chief Navigator, Sea of Crete Project, Greece (EN420), RV Endeavor 

2006  Scientist & Chief Navigator, Thera Project, Greece (EN419), RV Endeavor 

2006  Scientist, Thera Project, Greece, RV Aegaeo 

2005  Field student, Mitrou Archaeological Project, Greece 

2005  Chief Navigator, Deep Atlantic Seamounts, RV Ronald H. Brown 

2004  Assistant Director & Diver, Cyprus Underwater Project 

2004  Navigator, Return to Titanic, RV Ronald H. Brown 

2003  Archaeologist & Diver, Krogen Project, Sweden 

2002  Engineer, Jason II Test Cruise, USA, RV Atlantis 

2001  Navigator, Thunder Bay Shipwreck Survey, USA, RV Lake Guardian 

2001  Data Manager, Islands in the Stream, USA, RV Seward Johnson 

2000  Navigator, Black Sea Remote Sensing Survey, Turkey, RV Northern Horizon 

2000  Engineer, Defence Sub-bottom Profiler Survey 

1999  Student, Black Sea Survey, Turkey, Orkoz II, Saros, Yildiz Kardeslar, & Guven 

WORKSHOPS & SEMINARS________________________________________ 
2019 Participant, First Global Planning Meeting of the UN-IOC Decade of the Ocean 

for Sustainable Development 
2018 Chair, All Hands on Deck, National Forum on Ocean Exploration, MIT Media 

Lab and NOAA Office of Ocean Exploration & Research, November 7-10. 
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2018 Chair, Here be Dragons, MIT Media Lab, February 26-27. 
2017 Co-lead, Breakout discussion on simulation of space missions, Beyond the 

Cradle, MIT Media Lab. March 12. 
2016 Participant, National Ocean Exploration Forum. Beyond the Ships: Beyond the 

Ships: 2020-2025, The Rockefeller University. October 20-21. 
2016 Participant, Establishing Community Standards for Underwater Video 

Acquisition, Tagging, Archiving, and Access, URI Graduate School of 
Oceanography 

2016 Co-Moderator, Advances in Oceanographic Research & Education through 
Innovative Technologies & Experiences, Ocean Sciences Meeting 

2016 Participant & Speaker, DEveloping Submergence SCiencE for the Next 
Decade 2 (DESCEND2), Harvard University 

2015 Participant, Characterizing the Unknown: A National Ocean Exploration 
Forum, National Aquarium 

2014 Chair, Workshop on Exploration of the Eastern Pacific Ocean, OET, The 
Exploratorium. December  

2013 Participant, Ocean Exploration 2020: A National Forum, Long Beach Aquarium 
2012 Chair, Workshop on Exploration of the Caribbean Region, OET 
2011 Participant & Speaker, NOAA Workshop on Systematic 

Telepresence-Enabled Exploration in the Atlantic Basin, URI Graduate School 
of Oceanography 

2004-2006 URI/GSO Institute for Archaeological Oceanography Seminar Coordinator 
2002 Participant, The Link Project, Kennedy Space Center 
2002 Participant, Technology, Archaeology, and the Deep Sea, MIT 
1999-2001 MIT DeepArch Seminar Coordinator 
1999 Participant, Deepwater Archaeology: Toward a New Synthesis, MIT 

PROFESSIONAL SERVICE__________________________________________ 
2017-present Vice Chair, Marine Protected Area Federal Advisory Committee, DOC/DOI 
2018-present National Geographic Massachusetts Education Advisory Council 
2018 Guest Editor, Results of Telepresence-enabled Exploration, DSR II. Vol 150. 
2009 Guest Editor, MTS Journal, Student Authors (Vol. 43, No. 1) 
2008-2009 Student Representative to the MTS Executive Council 
2006-2007 Docent, Mystic Aquarium/Institute for Exploration 
2005-2006  Student Representative, GSO Alumni Awards Committee 
2001-2002 13SEAs Co-Founder & President 
2000-2005  Member-at-Large, MIT Class of 2000 Executive Council 
2000-2004 Co-founder and Co-chairman, Friends of MIT Crew Regatta Committee 
1998-2001 MIT SNAME Student Section Secretary-Treasurer 
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EDUCATION & OUTREACH_________________________________________ 

Student Mentoring 
Mentor for high school, undergraduate, and graduate students at sea and ashore. 

2016 External Reader for Dhruv Jain, MIT Media Lab, Master of Science 
2011 Science Research Program mentor for Will Sawyer & Bennett Silverman, Choate 

Rosemary Hall (model for OET Honors Research Program) 
2007 Graduate Mentor for Sarah Fuller, Lawrence University, URI/GSO SURFO Program 

With the Ocean Exploration Trust 
Design & implementation of OET education & outreach programs and strategy. 

2014 Created Engineering Design Challenge 
2012 Created Honors Research Program 
2012 Created Science & Engineering Internship Program 
2011 Created STEM Education Pyramid Strategy, based on ONR STEM goals 
2011 Created Nautilus Patch Design Contest, in collaboration with National Geographic 
2010 OET Lead on development of Nautilus Live, providing 24/7 live, interactive 

participation in Nautilus expeditions; in collaboration with JASON Learning. 2013 
Webby Award Honoree. 

With the National Geographic Society 
Exploration and science communications activities, including public speaking with National 
Geographic Live and curriculum development. 

2017 Featured Explorer in Impact 2, National Geographic Learning/Cengage Learning 
2016 Expert, MIT University Workshop, National Geographic Student Expeditions 
2016 Featured Explorer in Time Zones 3, 2nd Edition, by J. Wilkin & D. Bohlke, National 

Geographic Learning/Cengage Learning. 
2013 Featured Explorer in National Geographic Society 125th Anniversary Museum Exhibit 
2010 Featured Explorer in World Cultures & Geography, National Geographic Publishing 

With JASON Learning & Immersion Learning / Sea Research Foundation 
Scientific Advisor for K12 science and technology curricula and activities. 
 
2013 Host Researcher, Climate: Seas of Change 
2011 Nautilus Live Activity Book 
2011 Game Host, The Commander of the Nautilus 
2006 Reviewer, Ancient Eruptions curriculum 
2004 Reviewer, JASON Math Adventure: Geometry and Return to Titanic 

Other 
2007 Featured in Girls, Math & Science Partnership 
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MEDIA, PRESS, & LECTURES_______________________________________ 
Invited speaker at K-12 schools, universities, conferences, media, and other events, including 
innumerable live ship-to-shore interactive broadcasts. Numerous news articles about deep sea 
exploration, archaeological oceanography, and the Nautilus Exploration Program.  

Media & Press 
2016 National Geographic Kids Explorer: Meet Katy Croff Bell 
2015 Time Magazine Modern Explorers 
2015 MIT Tech Review Alumni Spotlight 
2015 The Unknown America, 60 Minutes (May 10) 
2014 Caribbean's Deadly Underworld, National Geographic Wild 
2013 Guest, The Future of the Past: New Frontiers in Exploration, The Kojo Nnamdi Show, 

National Geographic Live/WAMU 88.5 
2013 Quoted in Ocean Technologies for the Next Era of Exploration, Men’s Journal 
2012 Alien Deep, National Geographic Channel 
2012  Turing Festival Live event from EV Nautilus 
2012 Guest DJ, The Hot Seat, MVY Radio 
2011 Contributor, NAUTILUS album by Jim Salestrom 
2011 JASON Live Event 
2011 Guest, National Geographic Weekend Radio Program, Episode 1131 
2010 Guest, National Geographic Weekend Radio Program, Episode 418 
2009 The Great Explorer, 60 Minutes (Nov 25) 
2007 Guest, National Geographic Weekend Radio Program, Episode 116 
2007 Quoted on Starbucks "The Way I See It" Cup (#274) 

K-16 Lectures 
2015 Adventures in Ocean Exploration, Academy of Our Lady of Peace, San Diego, CA 
2015 Nautilus Exploration Program, Claremont College, Claremont, CA 
2015 Adventures in Ocean Exploration, Santa Sophia Academy, Spring Valley, CA 
2014 Keynote, Sandwich STEM Academy Grand Opening, Sandwich, MA 
2014 Deep sea exploration, innovation & education, MIT Media Lab, Cambridge, MA 
2014 Adventures in Ocean Exploration, Franciscan Montessori Earth School, Portland, OR 
2013 Adventures in Ocean Exploration, St. Mary Bay View Academy, E. Providence, RI 
2010 Deep Sea Archaeology, The Academy of Our Lady of Peace, San Diego, CA 
2010 Deep Sea Archaeology, Santa Sophia Academy, Spring Valley, CA 
2010 Deepwater Excavation: Tools & Methods, Texas A&M University, via telecon 
2009 Deep Sea Archaeology, Montville High School, Oakdale, CT 
2009 Deep Sea Archaeology, URI SMILE Program, Kingston, RI 
2007 Around the World with Remotely Operated Vehicles, Brearley School, New York 

Public Speaking & Events 
2018 San Diego Comic Con, San Diego, CA 
2018 National Geographic Explorers Symposium, Washington, DC 
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2018 Explorer’s Club Ocean Week, New York, NY 
2017 OceansLIVE Panel on Telepresence, Capitol Hill Oceans Week, Washington, DC 
2017 Brown Bag Speaker Series, MIT Sea Grant, Cambridge, MA 
2017 Keynote, Blue Lobster Bowl, MIT, Cambridge, MA 
2015 Keynote, GRRL Tech Interactive Technology Expo, Kingston, RI 
2014 National Geographic Explorers Symposium, Washington, DC 
2014 Expert, National Geographic Expeditions/Lindblad Expeditions 
2013 Keynote, JASON Project National Educators Conference, Leesburg, VA 
2013 Darling, it’s better down where it’s wetter, 125 Years of Exploration Party, NG Live 
2013 Expert, National Geographic Expeditions/Lindblad Expeditions 
2013 Exploring the Deep Sea, Immersion Learning Educator Training 
2012 Invited speaker, BLUE Ocean Film Festival, San Francisco, CA  (via Google+) 
2012 Speaker, Sea Stories, Explorer’s Club, New York, NY 
2012 Keynote, Nautilus Exploration Program, The Island School, Eleuthera, Bahamas 
2012 Invited Speaker, Demystifying Ocean Research Symposium, URI, Kingston, RI 
2011 Keynote, Peoria Boys & Girls Club, Peoria, IL 
2011 Keynote, JASON Project National Educators Conference, Leesburg, VA 
2010 Public lecture, Exploration of the Aegean and Mediterranean Sea by EV Nautilus, 

Nomikos Center, Santorini, Greece 
2007 Student speaker, Groundbreaking Ceremony, Ocean Science & Exploration Center, 

URI Graduate School of Oceanography, Narragansett, RI 
2007 National Geographic Emerging Explorers Salon, w/ Boyd Matson & Constanza Ceruti 
2007 National Geographic Explorers Symposium, Washington, DC 

PROFESSIONAL MEMBERSHIPS_____________________________________ 
American Geophysical Union American Association of University Women 
Society of Women Engineers Luxuriant Flowing Hair Club for Scientists  
Marine Technology Society 

SKILLS & 
CERTIFICATIONS _________________________________________ 

PADI Advanced Open Water SCUBA Certified  
STCW-95 Personal Survival Techniques 
Expert knitter, amateur seamstress 

PEER-REVIEWED PUBLICATIONS____________________________________ 
K.L.C. Bell, M.L. Brennan, M.-H. Cormier, M. Legg, J.E. Conrad, C.M. Castillo, N. Raineault, M. 

Lubetkin, J. Marlow, C. Caldow. 2019. Initial Observations & Preliminary Interpretations 
from Telepresence-enabled Exploration of the S. California Borderland, USA. From the 
Mountains to the Abyss: The California Borderland as an Archive of Southern California 
Geologic Evolution. Eds. Marsaglia, Behl, & Schwalbach. SEPM Special Publication. 
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Brennan, M.L., K.L.C. Bell, et al., 2018. Telepresence-enabled maritime archaeological 
exploration in the deep. Journal of Maritime Archaeology.  

S.N. Carey, R. Olsen, K.L.C. Bell, R. Ballard, F. Dondin, C. Roman, C. Smart, M. Lilley, J. Lupton, 
B. Seibel, W. Cornell, C. Moyer. 2016. Hydrothermal Venting and Mineralization in the 
Crater of Kick'em Jenny Volcano, Grenada (Lesser Antilles). G3.  17.3: 1000–1019. 

M.L. Brennan, D. Davis, R.D. Ballard, A.C. Trembanis, J.I. Vaughn, J.S. Krumholz, J.P. Delgado, 
C.N. Roman, C.Smart, K.L.C. Bell, M. Duman, C. DuVal. 2016. Quantification of bottom 
trawl fishing damage to ancient shipwreck sites. Marine Geology. 371: 82-88. 

A.T. Fundis & K.L.C. Bell. 2014. Inspiring, engaging, and educating the next generation of 
STEM learners. Journal of Ocean Technology. 9.3: 73-78. 

R.P. Vieira, I.P. Raposo, P. Sobral, J.M.S. Gonçalves, K.L.C. Bell, M.R. Cunha. 2015. Lost fishing 
gear and litter at Gorringe Bank (NE Atlantic). Journal of Sea Research. 100: 91–98. 

S.N. Carey, R. Ballard, K.L.C. Bell, R.J. Bell, P. Connally, F. Dondin, S. Fuller, J. Gobin, P. 
Miloslavich, B. Phillips, C. Roman, B. Seibel, N. Siu, C. Smart. 2014. Cold seeps associated 
with a submarine debris avalanche deposit at Kick’em Jenny volcano, Grenada (Lesser 
Antilles). Deep-Sea Research I. 93:156–160. 

J.T. Kelly, S. Carey, M. Pistolesi, M. Rosi, K.L.C. Bell, C. Roman, M. Marani. 2014. Exploration of 
the 1891 Foerstner submarine vent site (Pantelleria, Italy): insights into the formation of 
basaltic balloons. Bulletin of Volcanology. 76: 844-862. 

P. Nomikou, D. Papanikolaou, A. Tibaldi, S. Carey, I. Livanos, K.L.C Bell, F.A. Pasquarè, G. 
Rousakis. 2013. The detection of Volcanic Debris Avalanches along the Hellenic Volcanic 
Arc, through marine geophysical techniques. Submarine Mass Movements and Their 
Consequences. Vol. 5, Chapter 30, pp. 337-349, Springer. 

P. Nomikou, K. Croff Bell, D. Papanikolaou, I. Livanos, J. Fero Martin. 2013. Exploring the 
submarine flanks of Yali and Strongyli volcanic islets at the eastern edge of the Aegean 
Volcanic Arc. Zeitschrift fόr Geomorphologie. 57.3:125-137. 

P. Nomikou, S. Carey, K. Croff Bell, D. Papanikolaou, K. Bejelou, M. Alexandri, K. Cantner, J.F. 
Martin. 2013. Morphological Slope Analysis in the Kolumbo Submarine Volcanic Zone NE 
of Santorini Island. Zeitschrift fόr Geomorphologie. 57.3:037-047. 

S.P. Kilias, P. Nomikou, D. Papanikolaou, P.N. Polymenakou, A. Godelitsas, A. Argyraki, S. 
Carey, P. Gamaletsos, T.J. Mertzimekis, E. Stathopoulou, J. Goettlicher, R. Steininger, K. 
Bejelou, I. Livanos,  C. Christakis, K. Croff Bell, M. Scoullos. 2013. New insights into 
hydrothermal vent processes in the unique shallow-submarine arc-volcano, Kolumbo 
(Santorini), Greece. Scientific Reports. 3: 2421. 
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