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OIL FROM THE DEEPWATER HORIZON SPILL can still be 
collected from Gulf of Mexico beaches. Senior Research 
Scientist Christoph Aeppli gathers samples as part 	
of his continuing research about how the chemistry of 
spilled oil changes over time.

MESSAGE FROM THE PRESIDENT

 It turns out that winter is a great time to move 
to Maine! I started my tenure as president 
and CEO of this amazing institution in Feb-
ruary, and it has been a thrilling ride ever 

since. In Bigelow Laboratory, I have found a 
community of individuals committed to the 
advancement of knowledge, the translation of 
science to solve real world problems, and the 
stewardship of our oceans and environment.

From its beginnings as the brain child of two 
rebel oceanographers, Bigelow Laboratory has 
distinguished itself through innovation. 

Founder Charlie Yentsch harnessed the 
power of satellites to study ocean processes on 
a planetary scale. This work continues to drive 
groundbreaking technologies and applications 
that allow scientists to better understand the 
global role of our oceans. 

Founder Clarice Yentsch imported the use 
of flow cytometry into ocean science from the 
biomedical field, providing a new way to 
quickly count and identify cells in seawater. It 
is now a commonly used oceanographic tool 
that has enabled the discovery of the most 
abundant photosynthetic cells on our planet — 
Synechococcus and Prochlorococcus. 

Their spirit of innovation continues at Big-
elow Laboratory, keeping our science at the 
forefront of new technologies and ocean dis-
coveries. One clear example of this is featured 
prominently in this issue of Transect. Our Single 
Cell Genomics Center, along with many indi-
vidual researchers at Bigelow Laboratory, is 
using cutting-edge molecular techniques to 
study the ocean through genetic information. 
Commonly referred to as “omics” techniques, 
these rapidly evolving tools are revolutionizing 
our understanding of the ocean and uncovering 
new applications.

I am excited to help carry on the unique 
approach to science that has made Bigelow 
Laboratory one of the most respected oceano-
graphic institutions in the world. This summer, 
we will start creating a new strategic plan to 
define a path forward for the coming years. 

We have a critical mission, limitless oppor-
tunities, and an astounding legacy upon which 
to build. However, dwindling federal resources 
and declining ocean health represent signifi-
cant challenges. 

Our continued success will require us to 
strengthen the four revenue streams that keep 
Bigelow science at the leading edge — federal 
grants, commercialization activities, analytical 
services, and the philanthropic support that is 
so critical for us to push the envelope and put 
our science to work.

I hope you will join me this summer for the 
many activities we have planned. On page 10, 
you will see a calendar of our popular Café Sci 
talks. On July 10 at 5 p.m., I will lead the first of 
these six weekly events, “Nitrogen to the Res-
cue: How Arctic Ice Reduction is Fertilizing the 
Sea.” My talk will provide an introduction to 
myself and my research, in particular my work 
in the Arctic and what it can tell us about 
changes in the Gulf of Maine. This fun, free 
series is very popular, so please register online 
at bigelow.org/cafesci. Also on our website, you 
can find the latest information about our 
annual open house, which will be held on July 
20 from 10 a.m. to 2 p.m.

I hope to see you at the lab this summer. I 
would love to meet you and talk about the 
amazing science that drew me here.

DEBORAH BRONK, PhD

ON THE COVER

Sea urchins in Alaska’s	
Aleutian Islands consume	
kelp forests and erode	
reefs in the absence of the	
ecosystem’s top predator,	
the sea otter. Senior	
Research Scientist Doug	
Rasher studies this	
dynamic relationship, and	
others around the globe,	
to identify the interactions	
among species and human	
activities that foster	
healthy ecosystems.
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Studying specific genes reveals fundamental informa-
tion about any organism. An oyster's genes can show what 
shape its shell will be or how it regulates its body temper-
ature. Studying all of the genetic information of that same 
oyster can help scientists answer much more complex 
questions — what the oyster eats, how it interacts with its 
environment, and what other species it is related to. 

The power of omics lies in the capacity to analyze these 
large sets of genetic information, and to do so quickly. This 
enables researchers to pinpoint issues that would have 
been impossible two decades ago and explore two of the 
most complex questions in microbiology: what microbes 
exist in the environment, and how do they function?

“Omics are some of the most powerful tools we have to 
understand life in its many forms,” Martínez Martínez 
said. “In this project, they let us read the parasite’s genetic 
activity and pinpoint the presence and impact of the virus.”

Traditionally, microbiology has relied on growing sam-
ples in the laboratory, but this process has limitations. 
Microbes grown in the laboratory may act differently than 
they would in nature. Certain environments, like the deep 
sea, are so extreme that they cannot be replicated.

Omics tools give scientists the option to bypass culti-
vation and go straight to the source — microbes grown in 
their natural environment. This analysis can take place on 
many scales: from a single cell to an entire microbial com-
munity. Certain omics techniques pinpoint only the active 
genes in a microbe, and others reveal all the genetic infor-
mation an organism possesses.

Bigelow Laboratory researchers are utilizing these 
technologies to answer many complex questions. Several 
senior research scientists use omics to explore questions 
at scales that range in magnitude from microscopic to 
global — from identifying how specific bacteria are 
related, to cataloging every microbial species in the ocean.

“Omics tools replaced techniques that had been the 
core of microbiology for over a century, becoming our 
main toolset,” said Senior Research Scientist Ramunas 
Stepanauskas, who directs the Single Cell Genomics Cen-
ter, a hub of omics work at Bigelow Laboratory. “They tell 
us about environments from the ocean, to soils, to human 
guts — anywhere you find microbes.”

Across these varied microbial environments, omics 
techniques allow Bigelow Laboratory researchers to ana-
lyze how a given ecosystem functions and unravel the rela-
tionships between the microbes that live there. These lines 
of questioning have the potential to resolve fundamental 
mysteries and generate revolutionary applications.

“Omics technologies are allowing us to study these 
specific, nuanced questions that are essential for our 

understanding of how the planet works,” said Senior 
Research Scientist Peter Countway.

He is using omics techniques to interrogate an ecosys-
tem that is still full of microbial mysteries: the Southern 
Ocean surrounding Antarctica. Certain phytoplankton 
produce a compound called dimethylsulfoniopropionate 
(DMSP) that provides essential nutrients to marine bacte-
ria. The consumption of DMSP can lead to the release of 
dimethyl sulfide (DMS), a gas that helps form clouds, 
thereby influencing global climate.

In the spring of 2018, Countway, Senior Research Sci-
entist Paty Matrai, and Senior Research Associate Carlton 
Rauschenberg returned to Antarctica to continue their 
study of how marine microbes respond to different con-
centrations of DMSP. Omics techniques allow them to 
examine this system at multiple scales: from the specific 
ways that individual microbes are processing DMSP, to 
the way the entire community functions and changes. 

“This process takes place on a molecular level, but it 
has a huge potential impact on atmospheric chemistry 

OMICS ALLOW SCIENTISTS TO CHARACTERIZE  
AND QUANTIFY POOLS OF GENETIC DATA.

One day, when he and Senior Research Scientist 
Joaquín Martínez Martínez were browsing old 
Perkinsus images taken with an electron micro-
scope, they saw a few cells dotted with some-

thing unexpected: viruses. 
The scientists set out to study the relationship 

between virus and host, but they quickly ran into limits of 
traditional techniques and could not isolate the virus 
from Perkinsus’ cells.

“Using the classical microbiological tools was tough 
and only partially successful,” Martínez Martínez said. 

“Viruses don’t look like much more than dots when 
viewed through an electron microscope, so we needed 
really clear samples to identify them.”

These challenges led Martínez Martínez and Fernández 
Robledo to try a new approach: a state-of-the-art suite of 
technologies frequently referred to as “omics.” This rap-
idly evolving methodology includes molecular techniques 
such as genomics, transcriptomics, and proteomics.  

Omics allow scientists to characterize and quantify 
pools of genetic data — from all the genes of a single 
organism to an entire community of organisms. 

Senior Research Scientist José A. Fernández Robledo has studied the oyster 
parasite Perkinsus for decades. He has grown generations of Perkinsus in 
his laboratory, delved into the parasite’s historical impact on Damariscotta 
River oyster populations, and is currently evaluating the potential of 
engineering it for a malaria vaccine. And yet, Perkinsus can still surprise him.

OMICS ALLOW SCIENTISTS TO CHARACTERIZE  
AND QUANTIFY POOLS OF GENETIC DATA.

‘�Omics’ Technologies Decoding  
the Genetic Seascape

RESEARCH SCIENTIST NICOLE POULTON unloads a microplate of 
individually sorted cells in the Single Cell Genomics Center. The 
genetic information of each cell is then amplified and analyzed to 
create a microplate “heat map,” like the one shown on page 5.  
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and global climate,” Countway said. “It’s a process we’d 
struggle to understand without the power of omics.”

These rapidly evolving technologies also have the 
potential to change how we look at life itself. The ability 
to examine entire microbial communities has revealed a 
level of diversity that biologists have long suspected but 
been unable to prove with traditional techniques.

“Omics technologies have opened our eyes to the true 
diversity of the world,” said Senior Research Scientist 
Dave Emerson. “That’s their real power.”

MARINE VIRUS INVESTIGATION

The oyster parasite Perkinsus spreads disease that causes 
significant losses to the United States shellfish aquacul-

ture industry — all while sustaining a viral infection. This 
apparent paradox led Senior Research Scientists José 
Fernández Robledo and Joaquín Martínez Martínez to ask 
an interesting question in their virus-parasite study: what 
if this virus wasn’t actually bad, but somehow beneficial 
to the parasite?

Investigating that question requires unprecedented 
research. Martínez Martínez and Fernández Robledo are 
undertaking the first coordinated effort to isolate and 
characterize a marine virus, as well as the first research 
into the virus of a marine parasite. Access to modern 
omics technologies means that Martínez Martínez and 
Fernández Robledo will be able to take further strides 
than researchers studying viruses ever have.

“Virus research used to be mostly descriptive,” 
Fernández Robledo said. “Now we have tools that allow 
us to interrogate the virus and answer questions, so our 
research will be proactive.”

In tandem with omics approaches, Fernández 
Robledo plans to use the powerful gene-editing tool 
CRISPR-Cas9 to label the virus so that it will fluoresce 
under the microscope, making it easier for Martínez Mar-
tínez to perform experiments on the virus itself.

This research has the potential to clarify the complex 
interactions between virus, parasite, and oyster, and it 
could shed light on other parasitic relationships as well. 
Perkinsus can serve as a model of how a pathogen is 
infected by a virus — which is by definition a parasite itself.

“We’re investigating the parasite of a parasite,” Mar-
tínez Martínez said. “This project is difficult, but omics 
tools are putting us on the right path.”

Understanding this relationship could have impacts 
far beyond biology, as well. Developing a robust, sustain-
able aquaculture industry is key to growing Maine’s 
coastal economy — but the disease caused by Perkinsus, 
which has increased in oysters by 65 percent over the last 
decade, is a severe threat. Preventing and treating oyster 
disease would benefit Maine and other states whose 
economies rely on shellfish aquaculture.

“There’s a lot of research into preventing this parasite 
from spreading on oyster farms,” Martínez Martínez said. 
“Adding an understanding of viruses to the mix makes it 
possible to get the biological and ecological information 
that will let us cure this parasite once and for all.” 

In Maine’s aquaculture industry and beyond, Martínez 

Martínez and Fernández Robledo believe this project 
could cause a paradigm shift. Using omics tools to pin-
point how the virus shapes Perkinsus’ impact on its host 
has the potential to change the archetype of how biolo-
gists think about parasitic infections — with repercussions 
for human, as well as shellfish, health.

 “Everyone in the world has been infected by a virus,” 
Fernández Robledo said. “Sometimes the clue to help 
solve such a major problem is in a marine organism, and 
omics approaches make this important research possible.”

CREATING A GENOMIC DATABASE

In 2000, the Human Genome Project forever changed the 
field of biology when it published the first genetic blue-
print of a human being. This genome provided a crucial 
reference point for future studies and enabled the devel-
opment of omics technologies.

“Marine microbiologists took these new omics tech-
niques and started using them on microbes in the ocean, 
but without the genomic blueprints needed to understand 
the results,” Senior Research Scientist Ramunas Step-
anauskas said. “Now the field is upside-down. Scientists 
are producing tons of data, but we can only interpret a 
small fraction of it without reference genomes.”

Stepanauskas has an ambitious goal: to create a 
marine parallel to the Human Genome Project — with one 
big difference. Instead of mapping the genetic code of 
one organism, he aims to create a comprehensive global 
database that contains the genomes of all marine bacteria 
and phytoplankton on the planet.

This database will provide the reference necessary for 
the marine microbiology research community to take full 
advantage of the opportunities omics offer. 

The hub of this work is the Single Cell Genomics Cen-
ter, the research and service center Stepanauskas directs 
at Bigelow Laboratory. It is the first facility of its kind, and 
uses techniques pioneered at Bigelow Laboratory to read 
the genomic blueprints of individual cells. In the decade 
since the facility opened, Stepanauskas’ team has ana-
lyzed tens of thousands of cells from environments as 
diverse as soils, seawater, the International Space Station, 
and gut contents of bees and mice. 

Their ocean microbe database project was launched 
through funding by the Simons Foundation, and Step-
anauskas’ team is currently working to sequence the sur-
face layer of the tropical and subtropical ocean.

Though the aim of this effort is large, the samples 

needed to complete it are surprisingly small. Omics meth-
ods allow Stepanauskas to extract genomic information 
for thousands of organisms from a single drop of seawater.

The first sample came from Bermuda. About 15,000 
genomes were produced from that one drop, equal to the 
number of microbial genomes sequenced by the entire 
world in 2014.

“That’s an indication of how fast technology is moving 
forward in this field,” Stepanauskas said. “We can do things 
now that were completely impossible just a few years ago.”

The ocean microbe database is already more exten-
sive than that of the human genome. Stepanauskas' team 
has the capacity to complete it in two years, creating a 
global reference database from tens of thousands of 
genomes. This speed is especially staggering when com-
pared with the traditional laboratory cultivation tech-
niques that were the bread and butter of marine microbi-
ology before omics existed.

“The sun will turn into a red giant before we can do 
this with cultivation techniques,” Stepanauskas said. 
“Omics is what makes this challenge possible.”

Stepanauskas also hopes that this project will clarify 
fundamental questions about how microbes evolve. In 
addition to sharing genes “vertically,” the way human 
parents transfer genes to their children, microbes also 
transfer genes “horizontally” between one another in 
the environment. 

This process creates complex family trees and drives 
microbial evolution. Understanding horizontal gene transfer 
will shed light on microbial diversity, help redraw the lines 
between species, and could even redefine what a species is.

 “In a given drop of water, does horizontal gene trans-
fer happen once in a million years, or every minute?” 
Stepanauskas asked. “We can’t answer these relatively 
simple questions yet, but single cell genomics gives us the 
tools to do so.”
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‘OMICS TECHNOLOGIES HAVE OPENED OUR EYES TO THE 
TRUE DIVERSITY OF THE WORLD. THAT’S THEIR REAL POWER.’

AFTER INDIVIDUAL CELLS  
are sorted into the 384 	
wells of a microplate, an 
amplification method 
developed by the Single Cell 
Genomics Center replicates 
the genetic material 	
and creates a “heat map” 	
of the microplate useful 	
for future analysis.

VIRUSES can be seen as dark spots inside infected Perkinsus 
cells when they are viewed through an electron microscope.
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Deborah Bronk President and CEO, 	
Bigelow Laboratory for Ocean Sciences

 L ike many oceanographers, Deborah Bronk 
started her academic career thinking she 
wanted to study whales and dolphins. The field 
owes a huge debt to these marine mascots, who 

have provided generations of aspiring scientists with an 
alluring path that leads to other more impactful but less 
charismatic sea life. In Bronk’s case, her oceanographic 
journey led her to study how nitrogen controls the 
growth of the microscopic organisms at the base of 
ocean food webs. 

“You can’t have a whale if you don’t have phyto-
plankton, and you can’t have phytoplankton if you don’t 
have nitrogen,” Bronk said. “Whales and dolphins are 
amazing, but I now know they’re not nearly as fascinat-
ing as phytoplankton, which essentially control every-
thing that’s going on in the ocean. At this point in my 
career, if you can see it, it’s probably not something I’d 
be interested to study.”

Her fascination with the microscopic organisms and 
chemicals of the ocean has guided her career. She now 
has more than two decades of experience as an oceanog-
rapher, professor, and administrator. During that time, 
she has conducted more than 50 research cruises and 
field studies in freshwater and marine environments from 
pole to pole. This February, she became president and 
CEO of Bigelow Laboratory.

Born in Wisconsin and raised in Nashville, Bronk had 
a landlocked childhood that failed to dampen her interest 
in the sea. Her early inspiration came from watching The 
Undersea World of Jacques Cousteau, a documentary series 
that easily rivals whales and dolphins as a recruiting influ-
ence for oceanography during the last 50 years. Lacking 
access to beaches, she combed neighborhood yard sales 
for shells and curated a respectable collection — for a kid 
in Nashville. At age six, she knew we wanted to study the 
ocean. She still describes the first time she saw it at 13 
years old as “amazing” with a big smile.

Before joining Bigelow Laboratory, Bronk was the 
Moses D. Nunnally Distinguished Professor of Marine 
Sciences and chair of the Department of Physical Sci-
ences at the College of William & Mary’s Virginia Insti-
tute of Marine Sciences. She previously served as division 
director for the National Science Foundation’s Division of 
Ocean Science and as president of the Association for the 
Sciences of Limnology and Oceanography. These diverse 
experiences have shaped her perspective on the chal-
lenges facing our oceans, and ocean science.

At the National Science Foundation, she oversaw a 
$356 million dollar budget. While that is a lot of money by 
almost any standard, she came to realize it isn’t nearly 

enough for all the ocean sci-
ence that needs to be done. 

“If you look at all the 
areas where our country 
needs to invest in ocean 
research, even that much 
money is inadequate, and it 
is not increasing,” Bronk 
said. “I got very interested in 
how we could become more 
efficient and do more science 
with the available resources. 
How could we accelerate 
the pace of discovery and 
translation into things that 
help people and strengthen 
the country?”

This question stuck with 
her. It was clear the country 
needed to overhaul its 
approach to ocean science, 
but what would the right 
model look like? It would 
need to be nimble. It would 
need to be interdisciplinary. 
It would need to lack the tra-
ditional boundaries between labs in academic institu-
tions, and its scientists would need to be given much 
greater intellectual freedom.

“When I visited Bigelow Laboratory for the first time 
in 2016, I immediately recognized that this institution 
shared my vision,” Bronk said. “Its collaborative and 
entrepreneurial approach is unique, and it is absolutely the 
way science needs to be done in this country.”

Running an independent and unconventional science 
laboratory is not without its challenges, however. Bigelow 
Laboratory currently gets about 70 percent of its funding 
from federal project grants. Bronk said the institution has 
a remarkable proposal success rate that speaks to the 
quality of its science, but long-term security, growth, and 
innovation will require diversification of funding strate-
gies. She envisions an expansion of commercialization 
activities and analytical services, as well as increased 
philanthropic support for solution-focused science.

“As a country, we used to be bold and invest in a lot of 
crazy ideas, some of which worked and changed the 
world,” Bronk said. “I want to partner with philanthropic 
organizations and supporters that can help us push the 
limits of our creativity to try and develop science-based 
solutions to global problems.”

6

UNLOCKING THE IRON MICROBIOME

Senior Research Scientist Dave Emerson can learn a lot 
from a dab of mud or a teaspoon of water — with poten-
tially enormous impacts for oceanography, industry, and 
human health.

Complex ecosystems exist at scales large and small, 
and that scale determines the tools at a scientist’s dis-
posal. A forester can visit a stand of trees and count each 
pine, ash, and beech. Microbial ecosystems, where Emer-
son’s research takes place, do not afford the luxury of 
being able to see your study subject.

Emerson studies the iron microbiome, the world of 
microbes that process iron for energy. Just as a forest is a 
community of species, the iron microbiome is a complex 
community of iron-processing microbes that interact with 
one another and their environment. These microbes are 
crucial to chemical processes in places as diverse as 

underground aquifers and deep-sea hydrothermal vents.
Emerson uses omics techniques to study how these 

microbes are related to one another and understand the 
roles they play in their environment. From a small water 
sample, he can extract and analyze the genetic informa-
tion of all the microbial species in a community. 

“The beauty is that it’s easy to go out and take a sam-
ple of water,” Emerson said. “These techniques give you 
an inexpensive, broad snapshot of the community.”

This work is at the core of omics: studying the link 
between a microbe’s physiology and potential function in 
its ecosystem. Emerson essentially asks two questions of 
every sample: who lives in the environment, and what do 
they do there?

One of the prime tools at his disposal is a gene 
referred to as “16S.” All microbes — and humans — have 
this gene, but the exact code is unique to each species. 

Identifying the 16S genes in a sample is like taking 
attendance in a classroom. Finding all versions of 16S 
present tells Emerson which microbes live in the sampled 
environment. To determine their roles, Emerson uses 
multiple omics techniques, including sequencing individ-
ual cells in Bigelow’s Single Cell Genomics Center. 

Together, these approaches are revealing new micro-
bial processes that exist on Earth — and possibly Mars, 
which is known as the “red planet” for its high iron content.

“Omics are incredibly powerful for answering a whole 
range of questions, on topics from ecology to physiology 
to biochemistry to evolution,” Emerson said.

Answering such questions about the iron microbiome 
will have far-reaching implications, including clarifying 
large-scale ocean and global climate processes. The 
amount of iron available in the ocean controls the growth 
of phytoplankton, microscopic plants that fuel marine food 
webs and influence gas exchange with the atmosphere. 

“The iron cycle is incredibly important globally, 
and we know very little about it,” Emerson said. “Omics 
tools are letting us delve into the functional relationships 
that regulate it.”

Microbes are also essential to life outside of the ocean, 
and communities of microbes exist almost everywhere on 
Earth — including inside animals. All complex animals 
have microbiomes, where microbes living in the gut inter-
act with one another and with the animal’s cells. 

Learning how the relatively simple iron microbiome 
works can teach scientists about much more complex sys-
tems. Environmental omics studies have already helped 
to identify the human microbiome, one of the biggest 
advances in biomedicine in the last decade.

“Not only are omics revolutionizing our understand-
ing of how our planet works,” Emerson said, “they are 
changing our whole view of what it is to be human.”

OMICS ARE REVEALING NEW MICROBIAL PROCESSES 
THAT EXIST ON EARTH — AND POSSIBLY MARS.

‘�I IMMEDIATELY 
RECOGNIZED THAT  
THIS INSTITUTION 
SHARED MY VISION.’

IRON-OXIDIZING BACTERIA grow on a piece of steel. In this 	
image taken by a microscope, the bacteria fluoresce green 	
and the iron oxide stalks they produce are stained red.
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 What do right whales, deer ticks, and jellyfish 
have in common? They are all animals for 
which Senior Research Scientist Nick 
Record can “forecast” encounters with 

humans — with a little help from Mainers. 
Record believes that it is possible to forecast ecosys-

tems just like meteorologists forecast the weather. A 
mathematician, he writes algorithms that combine 
weather data with animal sightings and calculates the 
likelihood of more sightings.

“Ecosystem forecasting is a transformative way to 
understand ecosystems and engage people in science,” 
Record said. “And the forecasts it creates are enor-
mously valuable.”

The bulk of his data comes from citizen science, an 
approach in which members of the general public collect 
data about the natural world in collaboration with profes-

sional scientists. Citizen science has been an effective tool 
in efforts as varied as bird censuses with the Audubon Soci-
ety to a NASA project identifying interstellar dust particles.

“There is incredible value in having people distrib-
uted throughout the ecosystem making all these observa-
tions,” Record said. “We could actually never capture this 
detail with a typical survey.”

The first time Record fused citizen science and eco-
system forecasting was in the summer of 2015. He heard 
news reports of beachgoers noticing dense aggregations 
of jellyfish along the coast of Maine, but realized that no 
formal surveys were being conducted. 

Record saw an opportunity to engage with the public’s 
curiosity about jellyfish. He set up an email account for 
people to send him their sightings — and quickly received 
hundreds of emails. Record compiled all reported jelly-
fish sightings, and he used the data to develop an algo-
rithm predicting where in the Gulf of Maine people are 
most likely to encounter lion’s mane, white cross, and 
moon jellyfish on a given day.

“I really like connecting with people who are out 
observing the environment,” Record said. “They have 
new insights, interesting hypotheses and questions, and 
funny stories.” 

Much of the power of citizen science lies in the capac-
ity for the general public to help conduct science — but 
this process also impacts the participants. Record wants 
to explore how his forecasting tools affect the way people 
make reports and interact with their environment. He will 
use this additional layer of data to adjust his models as 
needed, and he believes this process can also help shape 
the field of ecosystem forecasting.

“Citizen reports create a full loop in terms of the gen-
eration of science, its communication, and the movement 
of knowledge and information,” Record said. “I think the 
human element is something major that has been missing 
from ecosystem forecasting.”

Record sees an opportunity to tap into the broader 
knowledge that citizen reporters have and capitalize on 
the expertise that arises from group efforts. Studies show 

that when groups work collectively on a problem, they 
often perform better than experts. 

“There’s something deeper that we could get out of 
this information,” he said. “I’d like to figure out a way that 
working with citizen reporters could allow us to tap into 
unusual things that are happening in real time, like rapid 
changes to an ecosystem.”

Record has continued to search for opportunities to 
engage with citizen scientists. After creating the jellyfish 
forecast, his attention was drawn to a much peskier inver-
tebrate — deer ticks.

“I was inspired to start that project because my wife 
and I were constantly finding them on our kids,” he said.

Just as with his jellyfish project, Record solicits tick 
sightings from the public and creates a forecast for the East 
Coast region, from New York to Atlantic Canada. These 
forecasts also take the form of a “heat map,” and spawned 
another type of communication as well — an audio podcast.

Record cohosts “Ecocast” with the persona he created 
for the computer that generates his forecasts. "Kraken" 
delivers a holistic ecosystem report, telling listeners what 
they can expect for weather, jellyfish patterns, and deer 
tick encounters in the coming week. Kraken always ends 
the forecasts with a polite, “Back to you, Dr. Record.”

Currently, Record is working to forecast deer-car inter-
actions. He envisions that, one day, drivers could input deer 
sightings into a smartphone application. Just as the applica-
tion Waze generates navigation suggestions based on traffic 
data submitted by drivers, aggregating deer sightings along 
a route would create real-time recommendations.

Armed with the hammer of citizen science, everything 
looks like a nail. Record sees the potential for forecasts 
fueled by citizen reports to inform people about garden 
pests, bumblebees, mosquitoes, and much more. 

Citizen science could even play a major role in under-
standing global climate change. The impacts of these 
changes are often clearest in phenology, the seasonal 
changes in plants and animals. Phenology covers everything 
from bird migration patterns to the timing of iris blooms — 
phenomena often observed at broad scales by birders, gar-
deners, and other people engaging with nature around 
them. As changes to global climate progress, reports by citi-
zen scientists would comprise a powerful tool to help scien-
tists understand and anticipate these shifts.

“Ecosystems are incredibly complex,” Record said. “A 
researcher or research team naturally has a somewhat nar-
row view, which could be enriched by aggregating all of 
these other perspectives on the ecosystem.”

CITIZEN SCIENCE COULD EVEN PLAY A MAJOR ROLE
IN UNDERSTANDING GLOBAL CLIMATE CHANGE.

CITIZEN SCIENTISTS’ SUBMITTED PHOTOS and reports enable	
Record to build complex ecosystem forecasts.

Crowd-sourced Data 
Fuels Ecoforecasts

GET INVOLVED! 
�Submit jellyfish sightings  
at jellyfish.bigelow.org

Submit tick sightings at  
tick.bigelow.org

JELLYFISH FORECASTS (left) and deer 
tick forecasts warn of the likelihood 
of an encounter throughout the 
region on a given day. 
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 Summer 2018
JULY 10 

Nitrogen to the Rescue
How Arctic Ice Reduction is 
Fertilizing the Sea

Led by Dr. Deborah Bronk

JULY 17

Deep Sea Mining 
How Your Smartphone  
is Driving the Hunt  
for Seafloor Minerals

Led by Dr. Beth Orcutt

JULY 24

Incredible, Edible Kelp
Harvesting the Potential  
of Seaweed Aquaculture

Led by Dr. Nichole Price

JULY 31

Precious Metals 
A Global Hunt to 
Understand Scarce  
Ocean Nutrients

Led by Dr. Ben Twining

AUGUST 7

Are We Alone? 
What Microbes Can  
Tell Us About Possible Life 
on Other Planets

Led by Dr. Jackie Goordial

AUGUST 14

Guardians of the Reef
Identifying the  
Species that Promote 
Coral Reef Recovery

Led by Dr. Doug Rasher

Café Sci is a fun, free way for you to engage 
with ocean researchers on critical issues and 
ground-breaking science. Pick a chair, grab 
a drink, and let’s talk about the mysteries, 
challenges, and opportunities of the sea.

TUESDAYS, 5 TO 6:30 P.M. 
JULY 10 – AUGUST 14 
60 Bigelow Drive 

East Boothbay, Maine

JULY 20  Annual Open House 10 a.m. to 2 p.m.
Join us for free science activities and talks  
for all ages.  Learn more at bigelow.org/openhouse.

Learn more and register at bigelow.org/cafesci

Arthur Martinez Trustee, Bigelow Laboratory for Ocean Sciences

 W hether sitting in a Fortune 500 board 
room or standing on his Maine dock, 
Arthur Martinez is a problem solver. Well-
known in the business world for his ability 

to refocus and rescue struggling retail corporations, you 
know his work if not his name. Sears, Saks Fifth Avenue, 
and Abercrombie & Fitch have all benefited from his 
leadership and guidance.  

Five years ago, he turned his skill set toward another 
huge challenge — the health of the oceans — becoming a 
donor and then an advisory board member of Bigelow Lab-
oratory. Two years ago, he joined the board of trustees.

“The health of the oceans is vital to the health of the 
planet and its population,” Martinez said. “There is so much 
half-baked science out there, so many half-truths and bogus 
theories. It’s important to have a scientific North Star to 
show us the way, and that is what Bigelow delivers.”

Long before he was a nationally known executive or a 
trustee at the Laboratory, Martinez developed an under-
standing of the importance of the oceans. He grew up in 
New York City, where his father ran a wholesale seafood 
business. This experience taught him early lessons about 
the importance of the ocean as a food source and economic 
engine. It also taught him that both of those valuable con-
tributions relied on the health of the ocean’s waters.

At 16, he became the first in his family to go to college. 
He earned a bachelor’s degree from New York University 
Tandon School of Engineering before spending two years 
in the army. By then he had grown an interest in applying 
the math skills and rigorous approach he had developed 
as an engineer toward analyzing and solving business 
problems. In 1965, he received his master’s in business 
administration from Harvard University.

Rising up through finance positions, he became the 
Chief Financial Officer of Saks Fifth Avenue and over 
time transitioned into general retail management. He had 
countless achievements throughout his illustrious career, 
but he is perhaps best known for saving Sears. He stepped 
in to lead the challenged company in 1992 and imple-
mented a bold new vision that delivered new customers 
and large profits.

Martinez’s extensive experience at large, publicly held 
companies has added valuable perspective to the Bigelow 
Laboratory Board of Trustees. And the opportunity to serve 
on a small, independent nonprofit board has also been ful-
filling for the seasoned executive. 

“There are so many layers and filters at larger organiza-
tions that often obscure whatever is really going on from the 
board,” Martinez said. “At Bigelow Laboratory, we get to be 
so much closer to the work that it has been a very different 

and rewarding experience. You can really engage with the 
mission. The people aren’t just numbers on spreadsheets; 
they’re names and faces. That sort of intimacy with the 
people and the work is really terrific.” 

Regardless of the context and size of an organization’s 
challenges, Martinez’s approach to problem solving has 
always centered on the search for truth and the restoration 
of focus. In retail, he learned 
early on that the truth is usu-
ally resident with the people 
who are closest to the cus-
tomer, and companies tend to 
look increasingly inward and 
lose their perspective. 

He brings this same 
approach to his work with Big-
elow Laboratory, focusing on 
the problems the Laboratory’s 
science can help solve and the 
people it can help. Basic sci-
entific research has always 
played a key role in stimulat-
ing the progress of societies, 
and he sees the dual impor-
tance of Bigelow Laboratory’s 
work as a source of funda-
mental truth and of practical 
applications.

“A critical contribution of 
the scientific endeavor is to, 
over time, produce solutions 
that benefit mankind,” Marti-
nez said. “I really admire the 
way that Bigelow scientists 
pursue their research while 
keeping their eyes on the hori-
zon for ways their discoveries 
can really make a difference.”

Summering along the 
ocean, the sea is never far from his mind — nor are the 
changes he has witnessed at the Mount Desert Island resi-
dence that he has called home for almost 45 years. The 
fireplace now sits unused during the summer. The garden 
can be started earlier and grows longer. These changes 
have done wonders for his tomato plants, but they have 
contributed to his deep concern for the environmental 
changes occurring around the globe. 

“I really treasure the opportunity to contribute to 
Bigelow Laboratory’s role in keeping our oceans, and our 
planet, healthy,” Martinez said.

‘�IT’S IMPORTANT TO 
HAVE A SCIENTIFIC 
NORTH STAR TO 
SHOW US THE WAY, 
AND THAT IS WHAT 
BIGELOW DELIVERS.’

BIGELOW LABORATORY FOR OCEAN SCIENCES 11
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From Palmyra Atoll  BY BRITTNEY HONISCH
After a few hours of flying over the vast Pacific Ocean, the 
brilliant azure reefs and lush islands of Palmyra Atoll 
came into view below. The plane rumbled to a short stop 
on the rough, mile-long airstrip. Our research team joined 
the frenetic offloading of scientific equipment, personal 
effects, and much-anticipated fresh produce. After, we 
gathered to watch the plane take off. The last tangible 
contact with the outside world for the next month disap-
peared on the horizon, and our field season began.

Palmyra Atoll, once used as a military outpost during 
World War II, is now a National Wildlife Refuge man-
aged by the U.S. Fish and Wildlife Service and The Na-
ture Conservancy. Palmyra’s remote research station 
presents a unique opportunity to study healthy reefs 
largely unaffected by the pollution and overfishing that 
plagues other locations. 

We went to Palmyra to investigate a marine fungus 
that targets crustose corralline algae. These algae cement 
reefs together, provide the preferred settlement surface 
for juvenile coral, and serve as complex habitat for 
numerous tropical species. Despite the destruction 
marine fungi can cause to coral reef structure and func-

tion, they are studied infrequently. Our research, in con-
junction with The Nature Conservancy, U.S. Fish and 
Wildlife Service, and U.S. Geological Survey National 
Wildlife Health Center, is designed to determine the 
impact of the fungus on Palmyra’s reefs. 

We traveled to this remote place to pursue this ques-
tion in a number of ways. We conducted scuba diving sur-
veys to assess prevalence of this disease over time, and 
across locations around the reefs. Even isolated places 
like Palmyra are not immune to global change, so we also 
devised on-shore experiments to test how the disease 
responds to ocean warming and acidification.

Our days quickly fell into a rhythm. We rose early to 
check on the experiments, making sure the heaters and 
bubbling CO2 were simulating future ocean conditions in 
our tanks. After a quick breakfast, we loaded the research 
boat with dive gear and headed out to the reef.  Our dives 
focused on describing the fungus, the reef composition, 
and the parrotfish and surgeonfish grazing, which we 
believe helps control the spread of the disease. 

As we descended underwater, the sheer diversity of 
the reef threatened to overwhelm us. Corals and algae in 
iridescent hues carpeted the bottom, and schools of fish 
pulsated above in shimmering clouds. When I measured 
the fungus, my face was near the reef, and it was easy to 
notice the interactions and cryptic organisms that I 
missed from above — the frilly nudibranchs the size of my 
pinky nail, spotted crabs hiding in coral, a sleeping octo-
pus nestled into a hole. I also had to remember to look up 
occasionally, or risk missing the sharks, giant wrasse, and 
manta rays gliding overhead. 

Above water, Palmyra is also a land of extremes. Our 
team adjusted to working in high heat, humidity, and tor-
rential downpours that left us soaked for hours. It can be 
challenging to plan for everything that may happen dur-
ing a field season, so some problem solving requires a 
good dose of humor, creativity, and MacGyvering. Even 
when diving was done for the day, monitoring the experi-
ments, data entry, and gear maintenance kept us working 
at night. The camaraderie, laughter, and snacks from the 
galley kept our spirits high. 

Every day, no matter how tiring, left me feeling fortu-
nate to ask questions and make observations about such an 
extraordinary ecosystem. The thrill of discovery and grati-
tude for immersing myself in that place — even temporar-
ily — brought a smile to my face long after I returned home.

From Gran Canaria  BY KEVIN POSMAN

When you tell people that you’re going to the Canary Islands 
for two months on a work trip, they’re not usually sympa-
thetic. The very words “Canary Islands” invoke images of 
clear blue water, beaches, and volcanic mountains, and 
visiting is a rare opportunity.  

However, reality is a little different. Most of the 
islands are developed and not exactly pristine, with a col-
lective population of two million people. My fieldwork 
entails more beakers and lab benches than beaches. 

The research team I am part of visits the Canary Islands 
to study rapid changes in ocean and atmospheric chemis-
try that are having profound and dire impacts on humanity 
and ocean life. On our most recent trip, we wanted to see if 
this process could be slowed on a small scale. 

This was our second trip to the Canary Islands. We 
joined collaborators from Kiel, Germany, at GEOMAR 
Helmholtz Centre for Ocean Research, and were hosted 
by the scientists at the Oceanic Platform of the Canary 
Islands on Gran Canaria. Gran Canaria is located approx-
imately 150 miles west of North Africa off the coast of 
Morocco and offers unique opportunities to study the 
subtropical waters of the Atlantic. 

I was participating in an artificial upwelling experi-
ment, along with Steve Archer, a senior research scientist 
at Bigelow Laboratory. Upwelling refers to the process by 
which deep, nutrient-rich water is transported to the sur-
face, replacing the nutrient-depleted water. Upwelling is 

an important ocean dynamic and responsible for creating 
some of the most productive fisheries on the planet. 

Replicating this process may help remediate the 
effects of ocean acidification where artificial upwelling 
occurs. As human activities continue to elevate the levels 
of carbon dioxide in the atmosphere, the ocean is also 
affected — absorbing more carbon dioxide and thereby 
increasing its acidity. This makes life harder for many 
shell-forming sea creatures and impacts other organisms 
fundamental to the ocean food web. 

As phytoplankton and other organisms grow, they use 
carbon. If we can stimulate biological activity like natural 
upwelling does, it could be enough to reduce elevated 
carbon levels, simultaneously strengthening food webs 
and supporting sustainable finfish aquaculture at those 
sites of artificial upwelling.

Science can be a lonely enterprise at times, but proj-
ects like this epitomize collaboration. Immediately after 

I arrived, I felt like the band was back together. The 
experiment was underway and the research machine was 
firing on all cylinders. After a few days of overlap, Steve 
passed the baton to me, boarded his flight home, and the 
work continued. 

The machine continued to hum along. Each morning, 
the sampling team loaded the van with bottles and carboys, 
which we had organized the previous evening. We would 
unload the gear and boat out to the experiment, which con-
sisted of large plastic columns suspended in the harbor, 
each carefully controlled to have specific water chemistry. 

Our larger team worked in pairs. Some scientists took 
measurements, while others collected water and divvied 
it up for that day’s analyses. After we collected the sam-
ples, the process ran in reverse: we got in the truck, drove 
up the hill, and walked through the door into the labs. The 
scientific analysis carried on into the evening, finishing 
when the bottles were rinsed and staged for the next day, 
barely given the opportunity to dry. 

This process continued seven days a week, for weeks on 
end. When the experiment ended, we packed up entire 
labs worth of gear, virtually overnight, and shipped it back 
to where they came from. It’s an impressive logistical ballet. 

Despite the constant churn, the work was very gratify-
ing. We laid groundwork for techniques and technology 
that could combat the serious threats posed by ocean acid-
ification. And it wasn’t all work. We celebrated birthdays 
and experiment milestones. Each day was punctuated by 
a pleasant stroll along the boardwalk between the lab and 
the apartment, and maybe even a swim or meal by the 
water. It’s a demanding but ultimately humbling experi-
ence to be a part of such a hardworking and talented 
group determined to tackle challenging problems. 

It’s not for everyone, but I guess this work doesn’t 
warrant much sympathy. Instead, just wish us luck this 
fall when we plan to return to the Canary Islands and con-
tinue researching this remediation opportunity.

SCIENCE CAN BE A LONELY ENTERPRISE AT TIMES, BUT 
PROJECTS LIKE THIS EPITOMIZE COLLABORATION.

Notes from the Field
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Mr. Robert E. Crink
Darlene Trew Crist
Cruising Club of America 	

Gulf of Maine Post
Mr. and Mrs. Terry L. Cucci
Ms. Patricia A. Curran

FOUNDERS  Harold Alfond Foundation  •  Louise and Robert Bowditch*
Bill and Barbara Burgess  •  David and Margaret Coit  •  Paul and Giselaine Coulombe
Andrew Davis  •  The Shelby Cullom Davis Charitable Fund  •  Robert and Margery 
Healing*  •  Horace and Alison Hildreth  •  Jane’s Trust  •  Russell and Mary  
Jeppesen  •  Lyn and Daniel Lerner  •  Jane C. MacElree  •  Admiral Kinnaird McKee^ 
Richard and Eleanor Morrell  •  Walter^ and Helen Norton  •  Herbert and  
Harriet Paris  •  Richard and Denise Rubin  •  Cyrus^ and Barbara Sweet  
A.R. and Marylouise Tandy Foundation  •  Anna Marie and John E. Thron

COUNCIL MEMBERS
Anonymous (2)
Mariann and Jonathan Bigelow
Dr. and Mrs. Harris J. Bixler
Mr. and Mrs. Joseph F. Boulos
Mrs. Donna Lee Cheney*
Ken and Ginny Colburn
Mr. and Mrs. Guy Comer
Consigli Construction Co., Inc.
Mr. and Dr. Rory J. Cowan
Crooker Construction, LLC
Chip and Nan Davison

First Advisors
First National Bank
Mrs. Marion T. Flores
Mr. and Mrs. Christopher Flower*
H.M. Payson
Mr. and Mrs. Peter Handy
Mr. and Mrs. William D. Haney
Mr. Charles P. Harriman
Mr. and Mrs. Lewis A. Heafitz
Mr. and Mrs. Mark Howard
Mr. and Mrs. Will Mackenzie
Mr. and Mrs. Arthur C. Martinez

Dyke Messler and Rickey Celentano
The Muir Family
David Newbower
Pamela Daley and Randy Phelps
Pine Tree Conservation Society
Abby and Larry Pratt
Mr. and Mrs. Dana Robes
Dr. and Mrs. Louis E. Sage*
Kristin and Michael Sant
Chet and Evelyn Shuman
Ms. Mary M. Spencer
Paul and Chandler Tagliabue

Deborah Saltonstall Twining^
Mr. Peter P. Twining
Ms. Sara Walbridge and  

Mr. Henry Barber
Mr. David Wilde
Ms. Lisa Wilde
Mr. Richard A. Wilde
Ms. Sally Winkel
Dr. Wendy J. Wolf and  

Dr. Mary B. Neal*

Margaret and Dick Curran
Dr. Tilden J. Curry
Ms. Jennifer R. Cutshall
Mrs. Allison M. Daley
Josephine and Charles Davidson
Carol and Robert Davis
Mr. and Mrs. Fred G. Davis
Mr. Jeffrey Davis
David and Lindsay Deinzer
Rev. Dr. and Mrs. Robert W. Dent
Joe DePietro and Carol A. Metcalfe
Mrs. Josephine H. Detmer
Ted Dey and Mary Griffith
Mr. John R. Dice
Ms. Susan C. Dickson
Dr. and Mrs. Chuck Dinsmore
Ms. Pauline T. Dion
Charles and Marylee Dodge
Ms. Meryl Domina
Mr. Michael J. Donahue, Esq.
Mr. and Mrs. Hugh C. Donald
Ms. Kimberly Douglas
Mr. and Mrs. Kenneth L. Dowd, Jr.
Elinor F. Downs
Dr. and Mrs. James S. Draper
Drs. Fred Duffy and 	

Wendy Whittington
Mr. and Mrs. James L. Dun
Mr. Jonathan H. Dunsford
Mr. Peter B. Edwards
Dr. Elizabeth E. Ehrenfeld
Mr. and Mrs. Erik G. Ekholm
Kari and Kamal Elias
Dr. and Mrs. David W. Ellis
Dr. and Mrs. David Emerson
Mr. and Mrs. Benjamin Emory
Mr. and Mrs. Chester J. Evans
Ms. Gail M. Evans
Sue and John Evans
Ms. Susan Fenn and 	

Mr. William Nickerson
Mr. and Mrs. Bruce S. Ferguson
Dr. José A. Fernández Robledo
Mr. and Mrs. Charlie Fijnvandraat
Mr. and Mrs. Matthew P. Filler
Captain and Mrs. Don Fiske
Bill and Wendy Foulke
Mr. and Mrs. Bruce W. Found
Mr. and Mrs. Nicholas Fowler
Dr. and Mrs. Northrup Fowler
Mrs. G. Sidney Fox
Dr. Gernot E. Friederich
Mr. and Mrs. Daniel J. Fritschen
Mr. Joseph M. Furey and 	

Ms. Cynthia Ann Raposa
Robert and Susan Gagosian
Mr. and Mrs. Gary Gajewski
Anne and Walter Gamble
Mr. and Mrs. Paul Gelardi
Mr. and Mrs. Mark Geller
Irene Gerny
Mr. and Mrs. William P. Getty, III
Dr. Robert Mashal and 	

Mrs. Shawna Giggey-Mashal
Stuart Gilbert
Mr. Brett M. Gilliam
Mr. and Mrs. John Gillies
Mr. and Mrs. Ronald Ginger
Giving Assistant, Inc.
Monnie Gleeson**
Maureen and Bill Goldfarb
Mr. Douglas Goldhirsch
Mr. and Mrs. Frank R. Goodwin
Fiona Gordon
Mrs. Brenda Grosse Goth
Mr. and Mrs. Rudolf Graf
Mr. John R. Green and 	

Ms. Donna A. Busch
Ms. Dorothy A. Gregory
Karin Gregory and Don Furman**
Carl R. Griffin, III, Esq.
Ms. Margaret E. Griffin

Mr. and Mrs. Charles C. Grimes
Ms. Margaret A. Guentert
Mrs. Ann A. Guild
Mr. and Mrs. Richard C. Habermann
Mr. and Mrs. Randall A. Hack
Mr. and Mrs. William E. Haggett
Mr. and Mrs. Eric C. Hakanson
Ms. Andrea Hall
Mr. and Mrs. Michael J. Hall
Marion and Stephen Hall
Mr. and Mrs. Wilfred H. Hall
Barbara and Kent Hallawell
Holly Hammonds and 	

David Sandalow
Harry Hanson and 	

Annie Hollingsworth
Mr. and Mrs. Daniel A. Hare
Ms. Karen Harrell
Ms. Jane S. Harrington
Mr. and Mrs. Michael F. Harrison
Mr. and Mrs. Joseph D. Hartgrove
Mr. and Mrs. Bradford Hastings
Dr. Thomas A. Posever and 	

Ms. Anne E. Havinga
Dr. and Mrs. Robert H. Hayes
Mr. and Mrs. John Heise
Mr. and Mrs. Michael F. Henderek
Alexandra and John Herger
Dr. Michael J. Herz and 	

Ms. Kate Josephs
Bob and Patty Hickey
Dr. Scott D. Hobson**
Mr. and Mrs. Mark M. Hodder
Mr. and Mrs. Timothy S. Hodgdon
Gwen E. Holloway
Mr. Chip Howard and 	

Ms. Susan E. Clark
Mr. John W. Howard, III
Mr. and Mrs. Ogden M. Hunnewell
Nick and Polly Hyde
Lew and Liz Incze
Ms. Josie Iselin
Mr. Orton P. Jackson, Jr.
Mrs. Hilary M. Jacobs
Mr. George Henry Jennings
Mr. and Mrs. Michael V. Jennings
Mr. and Mrs. Allen S. Johnson
Eric Johnson
Mr. and Mrs. Edgar C. Johnson
The Scott E. Johnson Family
Robin and Robert Jordan
Dr. Julia G. Kahrl
Al and Suzanne Kalvaitis
Mr. and Mrs. Peter D. Kamenstein
Patricia Kelly and Anne Kane
Peggy Kapisovsky and Mark Farrow
Mary Alice Karol and Renny Smith
Mr. and Mrs. George Karthas
David and Barbara Kelley
Mrs. Annabelle C. Kellogg
Mr. and Mrs. John N. Kelly
Dot Kelly
Robert and Dawn Kidd
Mr. and Mrs. John H. Kieft
Ken Voss and Kay Kilpatrick
Mrs. Diane E. Kipp
Allan and Joan Kleinman
Mr. and Mrs. Ed Knapp
Mr. and Mrs. David C. Knight
Mark and Merry^ Knowlton
Dr. and Mrs. Charles E. Koch
Mr. and Mrs. Philip D.L. Koch
Mr. and Mrs. Michael G. Korjeff
Ms. Margaret P. Kotin
Alan M. and Jeanne Kuzirian
Norbert Lachmann
Mrs. Carole LaFountaine
Mr. and Mrs. Michael M. Lake, Jr.
Ms. Marilyn A. Lalumiere
Peter Landis, Esq.
Mr. and Mrs. Robert Landorf
Dr. Peter F. Larsen

Mr. and Mrs. Vincent T. Lathbury, III
Ms. Jaimee Law
Mr. Eric Lax and 	

Ms. Karen Sulzberger
Dr. and Mrs. John S. Ledbetter
Ms. Jean LeGros
Dr. Marlon Lewis
Mr. and Mrs. Richard D. Lewis
The Lindgren-Youngs
Mr. and Mrs. Edward C. Lingel, II
Mr. and Mrs. Robert Linker
Mr. and Mrs. David Linney
Mr. and Mrs. Thornton Lockwood
Mr. Alex Logan and 	

Ms. Cama Hagerthy
Emmet and Ann Logue
Mr. and Mrs. Lawrence J. Logue
Mr. and Mrs. Martin P. Logue
Mr. and Mrs. Richard Long
Mr. and Mrs. Matt Lorentzen
Mr. Kevin Luczak
Mr. and Mrs. A. Franklin Luke
Ms. Joanne M. Lunt
Mr. and Mrs. Peter Lynch
Mary and Ken MacCormack
Mr. Stephen L. Malcom
Richard and Barbara Maloney
Ms. Susan F. Marbury
Mrs. Suzanne S. Marinell
Mr. Gary Marple and 	

Ms. Meredith Rutter
Dr. Patricia A. Matrai
Andrew and Penny Matthews
Mr. George R. Mayfield
Charles Mazel
Dr. and Mrs. Robert E. McAfee
Jayne M. McCarthy
Mrs. Beverley B. McCoid
Mr. and Mrs. Michael A. McConnell
Dr. and Mrs. James A. McGee
Mr. and Mrs. Robert E. McGee
Mr. and Mrs. Clement E. McGillicuddy
Susan and Aims McGuinness
Anne McLoughlin and Alan Hummer
James McManus and 	

Bronwen Cumberland
Ms. Susan McPhee
Ms. Elizabeth McPherson and 	

Mr. Paul Kando
Mr. and Mrs. Patrick J. McVeigh
Dr. and Mrs. Denis McWhan
Mr.^ and Mrs. John N. Meisten, III
John Merola and Dale Brubeck
Mr. and Mrs. John M. Merrill
Merryspring, Inc.
Mr. and Mrs. Hamilton Meserve**
Ms. Amanda Miles
Ms. Susan B. Miller
Senator and Mrs. George J. Mitchell
Mr. Richard Mitterling
Mr. and Mrs. Charles Molesworth
Mr. and Mrs. Richard R. Molt, Jr.
Mr. Kenneth S. Monroe
Ms. Vanda Monzo
Mr. and Mrs. Harold D. Moorefield, Jr.
Ms. Betsy Morrell
Mr. and Mrs. Richard H. Morrison
Mr. and Mrs. Mark J. Morrissette
Wells Morss Charitable Lead Unitrust
Mr. Douglas L. Morton
Mr. and Mrs. John M. Moses
Drs. Alan and Katharine Muirhead
Dr. Charles J. Mullen
Dr. Michael G. Murnik and 	

Ms. Lane Lucas
Mrs. Gretchen S. Murray
Mr. and Mrs. Harry Nelson
Mr. and Mrs. Richard Nemrow
Ronald and Donna Newbower
Mr. James M. Newell, III
Susan Morris and Chip Newell
Neil and Margaret Newton

Mr. and Mrs. David H. Nial
George and Deborah Nimick
Ms. Gail P. Norstrom
Ms. Lola O’Byrne
Mr. Harvey J. Oest
Mr. Robert H. Olney
Lisa Olson and Lyman Page
Dr. Beth Orcutt
Mr. and Mrs. Fred L. Orcutt, Jr.
Mr. and Mrs. Peter B. Orthwein
Mr. and Mrs. David W. Otto
Carole and Richard Palmer **
Dr. James L. Parmentier and 	

Dr. Elizabeth Fowler
Mr. and Mrs. John A. Patch
Mr. Walter Payne and 	

Ms. Ninfa Yong
Dr. and Mrs. Donald X. Perry
Mark and Andrea Peters
Mr. Kent A. Peterson
Mr. and Mrs. Wayne Petrie
John Phillips
Jeff and Sherry Pike
I.J. and Peggy Pinkham
Mr. and Mrs. Tim Pinkham
Piscataqua Garden Club
Joanne Platt
Kathleen E. Plourde
Dr. and Mrs. Michael R. Pollard
Adam de Sola Pool and 	

Kristina M. Gjerde
Paul J. Pulin
Susan and Derek Price
Bill Prince
Dr. and Mrs. Allen L. Pusch
Charles and Barbara Putnam
Mr. and Mrs. George Putnam, III
Swati Radhakrishnan
Joel and Rachel Reck
Nick Record and Christine Selman
Alan G. Redden
Sue and John Reed
Robert and Rimar Reed
Laura Reed
Ms. Irene Reilly
Janet W. Reit
Dr. and Mrs. J. Theodore Repa
Mr. Charles L. Richards
Ron and Lorrie Richardson
Mrs. Gail N. Richter
Mr. and Mrs. Paul A. Riemann
Ms. Tracey S. Riggens
Michelle and James Rines
Mr. and Mrs. Peter B. Ripley
Mr. James Ritchey
Dr. and Mrs. Robert F. Ritchie
Mr. Peter E. Robbins
Bill and Mary Earl Rogers
Mrs. Carla Rolde
Sandra Morrell Rooney and 	

Charles R. Rooney, Jr.
Mr. and Mrs. Charles H. Roscoe
Mr. and Mrs. Donald M. Rose
Ms. Florence Rosenberg
Pat Roberts and Mike Rosenblatt
Mr. Ronald A. Ross and 	

Mr. Fred L. Kraeuter
Susan and Peter Rotch
Dr. and Mrs. Michael E. Rowan
Dr. and Mrs. Frank E. Ruch, Jr.
Mrs. Elizabeth C. Saltonstall
Mary R. Saltonstall and 	

John K. Hanson
Steve Saudek
Dr. and Mrs. Paul Schacknow
Dr. and Mrs. Jonathan L. Schaffer
Ms. Rebecca Schaffner
Mr. and Mrs. Aaron R. Scharff, Jr.
Monroe and Edwina Scharff
Ms. Monika Schlaak
Mr. Richard T. Schotte
Ms. Margaret C. Schwartz

The following list honors donors between July 1, 2016, and May 18, 2018. Deceased donors are noted with a caret (^). Those who have named Bigelow 
Laboratory in their estate plans are noted with an asterisk (*). Sustaining members who make a recurring, monthly gift are noted with a double asterisk (**).

We are immensely grateful 
to these FOUNDERS and 
COUNCIL MEMBERS, whose 
exceptional generosity  
has advanced our mission 
and enabled our 
transformative growth.
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CORPORATE DONORS
Beacon Analytical Systems
Conley’s Garden Center
Consigli Construction Co., Inc.
Crooker Construction, LLC
First Advisors
First National Bank
H.M. Payson
Knickerbocker Group, Inc.
Maine Boats, Homes & Harbors
Hannaford Supermarkets
Scott Simons Architects
Tindal & Callahan Real Estate
Verrill Dana LLP
Wellness Connection of Maine
Whiting Marine Services

FOUNDATION DONORS
Anonymous (3)
AmazonSmile Foundation
Amica Companies Foundation
The Betterment Fund
Block Island Maritime Funding
The Blossom Fund
Margaret E. Burnham 	

Charitable Trust
Cabbadetus Foundation
Comer Family Foundation
Davis Conservation Foundation
Henry L. and Grace Doherty 

Charitable Foundation, Inc.	
to establish the Henry L. and 	
Grace Doherty Chair for 
Research and Education 
Endowment Fund

The Eaton Peabody Foundation
Fidelity Charitable Gift Fund

Sylvester and Stanhope Foster 
Foundation

The Gabriel Charitable Trust
GE Foundation
Greater Cincinnati Foundation
Greater Worcester Community 

Foundation
The Randall & Mary Hack 

Foundation
The Halcyon Foundation
Harvard University
Illinois Tool Works Foundation
The Louise H. & 	

David S. Ingalls Foundation
Island Foundation, Inc.
Jane’s Trust Foundation
Jewish Communal Fund
Libra Foundation
Long Cove Foundation, Inc.
The Loring, Wolcott & 	

Coolidge Charitable Trust

Maine Community Foundation
Morton-Kelly Charitable Trust
Onion Foundation
The H.O. Peet Foundation
Pfizer Foundation Matching Gifts 

Program
Pine Tree Conservation Society
Roux Family Foundation
The Frank and Brinna Sands 

Foundation, Inc.
Schwab Charitable Fund
Elmina B. Sewall Foundation
Sibley-Saltonstall Charitable 

Foundation
The Triton Foundation
Vanguard Charitable
The G. Unger Vetlesen Foundation
Vose Foundation, Inc.
VWR Charitable Foundation
Wilson Wilde Family Foundation

GIFTS TO THE DR. GRAHAM B. 
SHIMMIELD ENDOWMENT 
FUND
Anonymous (2)
Allen Insurance and Financial
Mr. Daniel Bookham
Martha and Katharine Brittain
Dr. and Mrs. David A. Brooks
Consigli Construction Co., Inc.
Mr. and Mrs. Endicott P. Davison, Jr.
Eaton Peabody Attorneys at Law
Dr. and Mrs. David W. Ellis
Mr. and Mrs. Bruce S. Ferguson
Mr. and Mrs. Christopher Flower
Ms. Rebecca Fowler and 	

Mr. Trevor Williams
Robert and Susan Gagosian
Kristina M. Gjerde
Ms. Jill M. Goldthwait
Mr. and Mrs. Rudolf Graf
Karin Gregory and Don Furman
Patricia Hand
Ms. Karen Harrell
Mr. Charles P. Harriman
Healey & Associates
Mr. and Mrs. Robert E. Healing
Mr. Peter C. Hill and 	

Mrs. Sabra Best Hill

Dr. Thomas E. Keller
Knickerbocker Group, Inc.
Mr. and Mrs. David C. Knight
Dr. Peter F. Larsen
Dr. and Mrs. Michael Lomas
Macpage LLC
Maine Mathematics & 	

Science Alliance
Stephen Malcom and 	

Martha Barrett
Mr. and Mrs. Arthur C. Martinez
Susan and Aims McGuinness
Dyke Messler and Rickey Celentano
Mr. Richard Mitterling
Mr. and Mrs. Charles Molesworth
MDI Biological Laboratory
National Association 	

of Marine Laboratories
Ronald S. Newbower
Helen Norton
Herbert and Harriet Paris
Perkins + Will
Pamela Daley and Randy Phelps
Mr. George A. Rafuse, CPA
Robert and Rimar Reed
Mrs. Gail N. Richter
Mr. and Mrs. Richard L. Rollins
Mr. and Mrs. Richard J. Rubin
Mr. Gary C. Shaw and 	

Ms. Susan Steele

Mrs. Joyce Sirois
Society for Marketing Professionals 

Northern New England Chapter
Dr. Kevin B. Strange
Mr. and Mrs. Bruce B. Tindal
Tindal & Callahan Real Estate
WBRC Architects and Engineers
Verrill Dana LLP
Sara Walbridge and Henry Barber
Dr. Wendy J. Wolf and 	

Dr. Mary B. Neal
Ms. Kristen M. Yarincik

GIFTS IN HONOR OF 
Louise Bowditch

from Mrs. Estelle Weedon

The Brown Family
from Dr. and Mrs. Erik Thyssen

Donna Cheney’s 75th Birthday
from Ms. Marilyn A. Lalumiere

Dr. David Fields
from Mr. and Mrs. Matthew P. Filler

Marion Flores
from Jean and George Coleman

Steve Malcom 
from The Gabriel Charitable Trust

Liz and Arthur Martinez
from Mr. and Mrs. Tristram C. 
Colket, Jr.

Arthur and Liz Martinez and 	
John and Nonie Sullivan

from Bill and Wendy Foulke

Dr. Benjamin Neal
from Ms. Vanda Monzo

Dr. Beth Orcutt
from Mr. and Mrs. Fred L. Orcutt, Jr.

Ingrid C. Stanley
from Dr. Donald Stanley

Bobbie Sweet
from Bob and Patty Hickey

Anna Marie and John Thron
from John Merola and Dale Brubeck

Dr. Ben Twining
from Ronald S. Newbower

Kim Villard
from The Muir Family

Jesica Waller
from David and Barbara Kelley

William Welch
from Ms. Emma Welch**

Drs. Charlie^ and Clarice Yentsch
from Dr. Marlon Lewis

Mr. and Mrs. Robert Scribner
Kenneth and Judy Segal
Dr. Joanne M. Sharpe
Mr. Gary C. Shaw and 	

Ms. Susan Steele
Mr. and Mrs. George T. Shaw
Susan and Bill Shea
Mr. Peter L. Sheldon
Mrs. Eugenia Shepard
Ms. Pamela Shephard
Mr. Arthur Shevchenko
Dr. Sandra E. Shumway
The Sikes Family
Mr. and Mrs. Frank Simon
Mr. and Mrs. E. James Skillings
Mr. Craig Small and 	

Ms. Suzanne Small
Ms. Melinda Small
David and Diane Smith
Mrs. Debbie Smith
J.P. and Kaki Smith
Mr. and Mrs. Phillips Smith
Ms. Rhonda M. Smith
Ms. Sarah G. Smith
Mr. Raymond Sokolowski
Mr. and Mrs. David Southgate
Mr. and Mrs. Alexander H. Spaulding
Lee Spence
Mr. and Mrs. William W. Sprague, Sr.

Ms. Brittany St. Sauveur**
Dr. and Mrs. Donald Stanley
Dr. Dwight P. Stanley
Mr. and Mrs. William B. Stephenson
Gary and Jane Stirgwolt
Mr. and Mrs. Holmes A. Stockly
Mr. and Mrs. Henry P. Stoebenau, Jr.
Ms. Judy Stone and 	

Mr. Mark Skinner
Patrick Stulb
Mr. and Mrs. Grayson Stuntz
Andrew and Alice Sullivan
Mr. and Mrs. John M. Sullivan
Ms. Mary E. Sullivan
Bob and Kari Suva
David and Paula Swetland
Brigitta Tadmor, Ph.D.
Paul and Susan Taylor
Neel Teague and Diane Hellens
Dr. and Mrs. Lee L. Thibodeau
Mr. and Mrs. David M. Thomas
Mr. and Mrs. Lee M. Thompson
Rick and Patricia Thorpe
Penelope Thumith
Dr. and Mrs. Erik Thyssen
Mr. and Mrs. Bruce B. Tindal
Dr. Magdalena T. Tosteson
Mr. and Mrs. Richard W. Tucker
Mary Ellen and Bard Turner

Mrs. Katharine K. Turpie
Dr. and Mrs. Benjamin S. Twining
Dana and Elizabeth Twombly
Marjorie D. Twombly
Mr. Jim Tyler
University of New Hampshire 

Marine Docents
Mr. Arthur C. Vallas
Dr. Lloyd M. Van Lunen and 	

Ms. Margaret Wilson
Mr. and Mrs.^ Harold R. Van Siclen, Jr.
Ms. Diane Vaughan
John Vayda
Mr. and Mrs. John E. Veasey
Ms. Kathleen Vignos
Mr.^ and Mrs. Frederick Viles
Ms. Emily V. Wade
Mr. James M. Wadsworth
Diane and Ian Walker
Mr. Thomas Wallace
The Williams-Watchowski Family
Mrs. Estelle Weedon
Susan and Steve Weems
Ms. Emma Welch**
Mr. and Mrs. Richard E. Wengren
Mr. and Mrs. David L. Wenner
Susan and Bruce Wheltle
Mr. Chris C. White
Ms. Elizabeth L. White

Ms. Kylie White
Dr. and Mrs. Nicholas R. White
Mr. and Mrs. Rick White
Mr. Haven Whiteside
Terry Whiting and Carrie Sherman
Mr. and Mrs. William Whitman
Mrs. Shelly L. Willard
Charles and Gale Willauer
Dana and Eben Wilson
Linda and Paul Wilson
Nathaniel Wilson and 	

Rhonda Friedman
Ms. Susan J. Wilson
Annie and Jock Winchester
Sumner and Helen Winebaum
Mr. Lonny Winrich
Mr. and Mrs. Scott Winter
Ms. Emma Wojtal
Professor Gordon V. Wolfe
Bruce Wood
Colin and Sarah Woodard
Dr.^ and Mrs.^ W. Redwood Wright
Elizabeth Wyeth
Philip Yasinski and Janet Reingold
Dr. Clarice M. Yentsch
Dr. and Mrs. Robert C. Young
Ms. Valerie M. Young
Dr. and Mrs. Robert M. Zollinger, Jr.

GIFTS IN MEMORY OF
Virginia B. Brown

from Dr. Eugene L. Brown

Martha Campbell
from Mr. and Mrs. Peter B. Ripley

Joel Cartwright
from Mr. Steve Cartwright

George Cochrane, III
from the Estate of Ann Cochrane

Dr. Edward S. Gilfillan
from Dr. Clarice M. Yentsch

Fortunado Gordon
from Fiona Gordon

Dr. Bob Guillard
from Dr. and Mrs. Louis A. Codispoti  
and Dr. Clarice M. Yentsch

Charlotte Harold
from Dr. and Mrs. Robert M. 
Zollinger, Jr.

Maureen Keller
from Professor Gordon V. Wolfe

Curtis Kruger
from Mr. and Mrs. Nicholas Fowler

William Law
from Ms. Jaimee Law

Walter Norton
from Mr. and Mrs. Robert E. Healing, 
Mrs. Annabelle C. Kellogg, 
and Mr. and Mrs. Peter Lynch

Charley Parker
from Dr. Clarice M. Yentsch

Schooner Reed
from Robert and Rimar Reed

Neil Rolde
from Charles and Barbara Bickford, 
Dr. and Mrs. James S. Draper, 
and Mr. and Mrs. Richard J. Rubin

Cathy Rudman
from Drs. Fred Duffy and  
Wendy Whittington

Elizabeth K. Saudek
from Steve Saudek

Robert A. Sheldon
from Dr. Joanne M. Sharpe

Dr. Graham Shimmield
from Mrs. Donna Lee Cheney, 
Ms. Darlene Trew Crist, 
Josephine and Charles Davidson, 
Alan M. and Jeanne Kuzirian, 
Mr. Kevin Luczak, 
Mr. and Mrs. A. Franklin Luke, 
Mr. and Mrs. Richard H. Morrison, 
Mr. and Mrs. Harry Nelson, 
Mr. and Mrs. Charles H. Roscoe, 

Mr. Ronald A. Ross and  
Mr. Fred L. Kraeuter, 
Dr. and Mrs. Jonathan L. Schaffer, 
Ms. Monika Schlaak, 
Paul and Chandler Tagliabue, 
and Linda and Paul Wilson

Dottie Sokolowski
from Mr. Raymond Sokolowski

Jerry Topinka, PhD
from Dr. Clarice M. Yentsch

Debby Twining
from Kenneth and Judy Segal 
and Chet and Evelyn Shuman

D. Reid Weedon, Jr.
from Mrs. Estelle Weedon

McCrae Williams
from the Top Gun Fighting Clams

This spring, an anonymous 
donor used an act of generosity 
to highlight the importance of 
the ocean. The donor matched 
all new or increased gifts to 
Bigelow Laboratory between 
Earth Day, April 20, and 
World Oceans Day, June 8.

The opportunity prompted 
individuals from across the state 
and country to give in support of our 
global ocean research. More than 
$250,000 in first-time and increased 

gifts were matched, resulting in 
more than $500,000 of new funding.

“Together, these donors’ inspiring 
philanthropy will help us continue 
to advance what is known about 
microscopic ocean life and its 
profound influence on the health of 
the planet,” said Deborah Bronk, 
president and CEO of Bigelow 
Laboratory for Ocean Sciences.

World Oceans Day is celebrated in 
more than 100 countries through 
thousands of special events, 
including beach cleanups, 
sustainable seafood festivals, and 

film screenings. This year’s theme 	
is plastic pollution prevention.

“We’re happy to be able to support 
Bigelow Laboratory’s work,” said 
Bob and Betty Young, a Richmond, 
California, couple who made an 
additional gift to take advantage 	
of the World Oceans Day match. 
“Their concern for the natural 
world and humanity’s place in 	
it is so admirable.”

The individuals and families who 
participated in this matching 
opportunity will be recognized in 	
a future donor listing.

WAYS TO GIVE

WORLD OCEANS DAY INSPIRES $500,000 IN NATIONWIDE SUPPORT

Would you like to help make 
our ocean discoveries possible?  
We offer several easy  
ways to make your fully  
tax-deductible donation. 

BY PHONE
Call Bigelow Laboratory’s 
Advancement Team 	
to make a credit card 	
gift over the phone at: 	
207 315-2567 x106

ONLINE
Donate to Bigelow 
Laboratory via credit   
card using our secure 	
online form at 	
bigelow.org/support

BY MAIL
Send checks to: 

Bigelow Laboratory 	
for Ocean Sciences	
60 Bigelow Drive	
East Boothbay, ME 04544

We also welcome gifts of securities, 
IRA distributions, boat donations, 
planned gifts, and more. Please call 
207 315-2567 x106 for details.



BIGELOW LABORATORY FOR OCEAN SCIENCES  
is an independent, nonprofit research institute 
that studies the unfathomable opportunity  
of the ocean. Every drop teems with microscopic 
life that sustains our planet and offers potential 
solutions to many global challenges.  

LEARN MORE about our ocean research, innovative 
applications, and science education at bigelow.org. 

60 Bigelow Drive  |  East Boothbay, ME 04544 USA


