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Annual Report

Progressing Toward Our Vision




Introduction:

“The Downeast Institute for Applied Marine Research and Education (DEI) is the easternmost marine
research laboratory and education center in the United States. DEI offers exceptional research capacity for
the scientific community, resulting in economic and educational opportunities for the people of coastal
Maine and beyond.”

This was the vision of the Board of Directors of the newly renamed Downeast Institute in the year 2000. At
that time, it seemed like a distant and audacious dream. But 2016 was an exciting and pivotal year for DEI,
and our vision is about to be realized.

Since we transformed from the Beals Island Reginal Shellfish Hatchery to DEI that year, we have not strayed
from our straightforward mission: to improve the quality of life for the people of downeast and coastal Maine
through applied marine research, technology transfer, and public marine resource education.

Since 2015, we have been guided by a five-year strategic plan, crafted to help us leverage our strengths, and
provide lasting benefit to the coastal communities of Maine. Our Director of Research, Dr. Brian Beal,
continues and develops applied research projects with a passion that inspires and sustains us.

We are proud of the progress we have made toward each of our goals:

Create new aquaculture opportunities for Maine’s coastal communities by demonstrating successful
shellfish hatchery and nursery techniques with multiple species and by producing seed stock for grow-
out at commercial scale.

In 2016, over 3 million juvenile clams were provided to 14 Maine municipalities, and 10 individuals in
Maine and beyond, for aquaculture experimentation and public stock enhancement. In addition, over 1
million juvenile mussels and quahogs were provided for aquaculture experimentation. We provided quahog
seed to five growers from Maine, including a municipality hoping to diversify its public shellfish resource.

The Freeport research Dr. Beal has conducted to demonstrate
the effects of protecting juvenile clams from green crabs and
other predators has piqued the interest of many towns.

Several shellfish committees approached DEI asking to learn
how to use these protective methods, and we were able to raise
$30,000 from the Broad Reach Foundation to transfer our
technology to as many as seven communities in Washington
County.

During our 2015 Marine Science Summer Camps, a group of
children discovered razor clams growing near DEI, and asked
DET’s scientists if they could be raised in the hatchery.
Luckily, with some experimentation, we were able to consistently spawn and grow millions of juvenile razor
clams. Thanks to our summer campers, we already had brood stock and a process for spawning in place
when we were approached by a Maine town asking us to help them supplement their razor clam stocks.

This year there was national attention on the phenomenon of wild mussels in the Gulf of Maine failing to
settle in areas where they were traditionally reliable. This is troublesome to mussel farmers, wild harvesters,
and scientists who all need to understand the cause. DEI’s Senior Scientist, Dr. Phil Yund, is a leader in the
basic research necessary to understand what factors contribute to mussel settlement. And while we are just
beginning to understand the causes, DEI has already developed the “back up plan” for mussel growers. We
have developed three types of hatchery technology which can be used to supplement the natural settlement



preferred by mussel farmers. We plan to apply the most cost
effective method on a commercial scale next year. In addition,
we have developed a strain of “blonde” mussels — a naturally
occurring color mutation in blue mussels — that could allow
Maine farmers to offer a unique native product to the market.

DEI was fortunate to win a Sea Grant from NOAA to begin field
scale trials for growing Arctic Surf Clams in 2016. We have
been able to grow multiple generations in our facility, but
commercialization can only occur when we determine the best
process, and areas, for growing them commercially.

We continue to work at the hatchery and nursery stages of
European oysters, and a DEI board member has identified a potential grower who will work with us on field
trials, and hopefully eventual commercialization.

We raise juvenile lobsters annually for research and educational purposes. We have supplied 14 classrooms
with juvenile lobsters to raise in the 2016-2017 school year.

This year we were part of an effort funded by a National Science Foundation award to Maine EPSCoR at the
University of Maine and the Sustainable Ecological Aquaculture Network (SEANET) project. By
participating, our facility is a host and potential collaborator to marine and social scientists throughout
Maine’s university research community.

Serve as the Marine Field Station for the University of Maine at Machias (UMM), providing an
educational, conferencing and research facility for use by educators, students, scientists and
researchers interested in marine research and education.

A new initiative to create a closer alliance between the
University of Maine and UMM has focused attention on DEI
as a large element of the strategic advantage of the Machias
campus. Our facility is the same driving time from the Orono
campus as their own field station, the Darling Marine Center,
in Walpole. This also means students can get to DEI from
UMM in half the time, so the prospect of sharing more
professors and students in a variety of marine related
disciplines is very real.

We hosted 8 interns (4 graduate and 4 undergraduate) in the
summer of 2016 between Dr. Beal’s and Dr. Yund’s research.
Two of the undergraduates were chosen by Dr. Beal to
participate in SEANET’s program for undergraduates called “SEA Fellows”, which gave the students the
chance to work with students from other college campuses in Maine, and to focus on research projects in
support of sustainable aquaculture. They presented their findings in a research symposium at the Darling
Marine Center.

Stronger ties between DEI, UMM and the University of Maine will allow DEI to work with the chairman of
the Entrepreneurial Studies program to encourage students to consider what business opportunities the
innovations at DEI are creating, and students will have access to our future business incubator lab before and
after graduation to pilot new businesses.



DEI was featured prominently in a recruitment video for UMM, which has been re-branded as “Maine’s
Coastal University”, and is also featured in its new brochures. DEI is in position to enhance UMM ’s appeal
to students interested in ocean and natural sciences.

Increase experiential marine science education for regional K-12 students, their teachers and the
visiting public.

Our Marine Science Days have taken on a life of their own.
In the 2015-16 school year, and in the 2016-17 school year,
all students from Beals Elementary school come to DEI
most Wednesdays, and participate in research projects.
Research posters of their work were displayed during our
annual Shellfish Field Day, and are available on our
website. Beginning this school year, students from
Jonesport Elementary are also coming weekly for Marine
Science Days. Besides the local community, schools from
all over Washington County and beyond utilize our facility
for in-school research projects, field trips, and Marine
Science Days.

Our Marine Science Summer Camps are offered for k-12
students and have grown steadily each year. In 2016 we had
57 participants. Two of our campers travelled to Bucksport
and were interviewed as part of a panel about marine
science summer camps on a local radio show called
“Coastal Connections.” They did an outstanding job

demonstrating what they had learned as well as exhibiting genuine enthusiasm for their experience.
http://www. seagrant. umaine.edu/coastalconversat ../ Summer Camps

We continue to take our portable touch tank to schools and community events, including the Maine Science
Festival in Bangor.

In 2016 we developed a new program called the Coastal Science Academy. Through this program, up to 24
educators from Maine will attend a week-long workshop at DEI to help build their confidence and skill in
science using authentic research and the scientific method. We will help them select a research topic using
the coastal ecology available and familiar to them and their students. This will be followed up by a year’s
worth of technical assistance provided by our scientists, and school trips to DEI. We have successfully
raised funds from an anonymous donor to pilot and evaluate the program in 2017. The pilot will be limited
to 10 teachers from Washington County, including one recent graduate from UMM.

Our Ninth Annual Shellfish Field Day this year was a great success. We were able to serve the first adult
mussels from our efforts to rear them in the hatchery, and continually attract and engage new people from the
community. We featured research posters from Drs. Beal and Yund, UMM’s two undergraduate SEA
Fellows, and our Beals Elementary students.

Dr. Beal conducted several events this year about the cause of low clam populations, and what it will take to
replenish flats. Dr. Beal and Dr. Yund also made presentations at the Maine Fishermen’s Forum in
Rockland.

Play a leadership role in addressing the invasive green crab crisis in Maine, emphasizing development
of a model shellfish management program that protects soft-shell clams and other commercial bi-
valves.


http://www.seagrant.umaine.edu/coastalconversations/SummerCamps
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Our research in Freeport has demonstrated the effects of predation in general, from green crabs, milky ribbon
worms, and others. This work, which began as an initiative of the Town of Freeport, is ongoing and in 2016
was funded through the NOAA-SK program, Sea Pact, and the Maine Economic Improvement Fund. A
scientific manuscript is planned based on this work, which will represent three successive years of population
dynamic studies on green crabs in the Harraseeket River.

Expand vitally needed shellfish hatchery and production space to meet the full demand for DEI’s
research, aquaculture production and educational capabilities.

DEI has had a plan in place to expand our facility since 2009. The first Phase in 2010 added our classroom
and learning seawater lab.
The Next Generation
Foundation generously
provided the first $2
million toward our second
Phase in December of
2014. In 2016, we secured
the remaining funds needed
to begin construction in
2017.

The expansion includes the
installation of a mezzanine,
and providing additional,
secure space for algae
production. The spaces
currently used for algal production will be available for additional tanks. Electronic controls of temperature,
oxygen, salinity and other water quality variables will be part of the expansion, and we plan to modernize air
and seawater systems in the existing facility in 2017.

Build additional marine research infrastructure to attract U.S. and international marine research
scientists seeking the pristine conditions and unique oceanographic features which DEI offers as the
easternmost marine research laboratory in the United States.

Besides increased production space in the hatchery, DEI’s expansion will create space to accommodate
visiting researchers, and incubator space for entrepreneurs. This addition will include:

1 two dry labs and one clean lab for sample processing.

guarantine labs for work with invasive/exotic species or work with marine pathogens.

a running seawater ecology lab for behavioral and pre-field-related studies.
environmental/climate-control rooms to examine effects of global climate change on the behavior of
local marine species.

expanded access to DEI’s two existing research mesocosms (tidal impoundments).

a small visitor center and state-of-the-art conference facility for up to 50 people.

lodging for visiting scientists and students with capacity for up to 20 people.

9 office spaces for staff, UMM faculty and visiting scientists and educators.
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Once the facility is developed, we hope to attract up to three additional Senior Scientists for whom DEI will
provide space and administrative support. We will also be able to accommodate researchers who need to use
our facilities for short term projects.



Published Research

Published research disseminates new information and helps raise DEI’s profile within the scientific
community. DEI scientists published the
following research in 2016:

Yund, P.O., McCartney, M.A. (2016) Family
effects on the growth and survival of congeneric
blue mussel larvae (Mytilus edulis and M.
trossulus). Marine Biology 163:76. DOI
10.1007/s00227-016-2851-9.

Morello, S.L., Yund, P.O. (2016) Response of
competent blue mussel (Mytilus edulis) larvae
to positive and negative settlement cues.
Journal of Experimental Marine Biology and
Ecology 480:8-16. DOI
10.1016/j.jembe.2016.03.019.

Links are at http://www.downeastinstitute.org/mussel-research.htm

Beal, B. et al: Diet of an underappreciated benthic intertidal fish, Cryptacanthodes maculatus
(Cryptacanthodidae), in eastern Maine, USA

http://www. ai mspress.com/ ../, environsci.2016.3. ../ abstract. ht ml

Beal, B.F., Nault, D-M, Annis, H., Thayer, P., Leighton, H., Ellis, B. (2016). Comparative, large-scale field
trials along the Maine coast to assess management options to enhance populations of the commercially-
important soft-shell clam,Mya arenaria L. Journal of Shellfish Research. 35(4), 1-17.

Funding

DEI relies on state and federal research grants, as well as support from private foundations, and donations
from corporations and individuals. Our role as UMM’s Marine Science Field Station gives us access to
research and operating funds unavailable to us on our own. Our total budget for 2016 was $800,000.

For more information visit our website, follow us on Facebook, or drop by our facility for a tour.
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http://www.downeastinstitute.org/mussel-research.htm
http://www.aimspress.com/article/10.3934/environsci.2016.3.488/abstract.html

