
 	

SHELLFISH	RESEARCH	COMPENDIUM	
A snapshot of recent and ongoing research projects  

in Maine and New England’s bivalve fisheries 

March	1,	2018	
						



1	
	

Executive Summary: Maine Bivalve Shellfish Research Compendium (March 2018) 
Maine’s bivalve fisheries, including wild and cultured populations of soft-shell clams, hard clams, blue mussels, American or Eastern 
Oyster, European oysters and Atlantic razor clams are a valuable and essential part of coastal ecosystems, economies, and cultures. For 
example, the soft-shell clam fishery is consistently the second or third largest fishery in the state by total landings value and number of 
licenses. Further, markets for oysters and mussels grown in aquaculture settings continue to expand. The multiple values of bivalves are 
increasingly threatened by a host of environmental and social changes, such as warming ocean temperatures, increased predation by 
species such as the invasive European green crab, water pollution, changes in ocean chemistry, harmful algae blooms, changing 
demographics and coastal access, and challenges related to human health and well-being. The need for applied and basic research on 
the ecosystems that sustain these fisheries, as well research to understand and strengthen the economies and communities that rely on 
them has never been greater. 

Fortunately, as the following table illustrates, there are researchers who are conducting diverse studies to understand and improve 
bivalve fisheries. The following studies are all focused specifically on Maine and New England bivalve species and shellfish 
communities. Many of these projects have been conducted in partnership with diverse groups who intend to link the research with 
management and business innovations. Together, the collection of studies helps us understand important trends in bivalve fisheries and 
how: 

• clams have developed an efficient way to warn each other about predators, helping them save energy they need to grow. 
• environmental changes and the availability of nutrients and proteins are affecting the living tissues and growth of blue mussels. 
• bivalves are showing widespread population declines throughout the state, and more needs to be known about the causes of 

these changes. 
• communication strategies and needs can strengthen how stakeholders in shellfish co-management work with each other to 

understand, prepare for, and respond to environmental changes. 
• a series of field studies are improving understanding about the recruitment, survival and growth of soft-shell clams in towns 

across the coast. 
• protecting baby clams that settle on the mudflat with netting can help with survival and growth rates. 
• finding and fixing water pollution requires the use of innovative tools and approaches, and the ability to make progress relies 

on effective partnerships and the ability to combine different types of expertise. 

The Steering Committee for the Shellfish Listening Session compiled this table from projects voluntarily submitted by the research 
community. The dual purpose of this effort was to develop an inventory of recent and current research on Maine’s bivalves and their 
ecosystems to share information across towns and regions, as well as to identify gaps and look for collaborative research and funding 
opportunities to address these gaps. We will explore some of these topics during the Listening Session to hear what stakeholders feel 
are the most pressing issues and how they propose to address them. 
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Project Information Summary 
Biological and Social Studies of Clam Species and Shellfish Co-Management 
Avoiding the Threat of Consumption: A 
Comprehensive Insight into the Predator/Prey 
Relationship Between the Bivalve, Mya arenaria, 
and a European Invader, Carcinus maenas 
 
Markus Fredrich (PI) & Amanda Keegan (Res. 
Assoc.) 
 
University of New England 
 

We examined siphon length, shell length, growth ratios, shell mass, relative 
shell thickness, crush force, and gene expression of juvenile soft-shell clams 
in the presence of various levels of green crab chemical cues for a six-
month period. We found that this particular prey species may have adapted 
an evolutionary trait that saves energy by responding to cues from nearby 
clams instead of to new, introduced, foreign predators to evaluate predation 
risk. These findings help us understand how soft-shell clams may develop 
differently and take longer to reach harvest size when exposed to predation 
threat, and how their responses may be shaped by other clams that have 
been preyed upon.  
Key terms: Predator response, Soft-shell clam, Adaptation 

Effect of Milky Ribbon Worm on Soft-Shell Clams 
in Scarborough Marsh 
 
Markus Frederich (PI) & Curtis Fahey (Res. Assoc.) 
University of New England 

Scarborough’s Shellfish Conservation Commission contacted Dr. Frederich 
about 2 years ago to get help with the increasing abundance and damage of 
milky ribbon worms in the Scarborough Marsh and the damage on the local 
shellfish economy. Now we are starting a project to collect monthly 
abundance data on the worms in the marsh, investigate how to deter and 
prevent the growth of milky ribbon worms, and apply methods to 
understand the mechanisms for what "stresses" the worms to develop more 
effective ways to control them. 
Key terms: Milky ribbon worm, Predation effects, Scarborough Marsh 

Coastal Ecosystem Food Web Structure at Bivalve 
Farm Sites 
 
Carrie Byron, Karen Wilson, Carissa Maurin, Matt 
Moretti & Adam St. Gelais 
 
University of New England and University of 
Southern Maine  

Bivalve shellfish grown on farms filter feed on tiny living and non-living 
particles floating in the water and biodeposits that are recycled back into the 
food web. Little is known about how the presence of these farms alters the 
food web structure of coastal ecosystems. This study will provide baseline 
values for long-term primary consumers that will be critical in assessing 
future interactions of shellfish farms with coastal food webs. In addition, 
this information will help us better understand how coastal food webs 
support shellfish farm production. 
Key term: Food webs, Aquaculture, Bivalve farms 

Pain Management and Health in Clamming 
Communities and Impacts on Co-Management 
Bridie McGreavy 
 
University of Maine 

The State of Maine is currently experiencing an opiate epidemic; downeast 
coastal regions currently have one of the highest rates of overdose deaths in 
the US. As in communities across the US, the opiate epidemic is affecting 
clamming communities. One of the unique risk factors for opiate addiction 
in clamming communities is that clammers often experience chronic pain in 
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the neck, shoulders, and lower back from digging and pulling. This study 
describes the trends of substance use disorders and opiate addiction and how 
these trends are impacting clamming communities and shellfish co-
management. I describe complex ways in which substance use disorders 
affect the resilience of this fishery and conclude with recommendations for 
addressing this issue within coastal communities and natural resource co-
management systems. 
Key terms: Health and well-being, Pain management, Opiate addiction, 
Impacts on co-management  

Using Metaphors to Make Sense of Change 
Bridie McGreavy 
 
University of Maine 

This project describes how clammers use specific communication strategies 
to identify and respond to changes in intertidal ecosystems. Clammers 
follow the tides as they travel mudflats in search of clams. As they move 
within these ecosystems, they notice changes in the mud, the number of 
clams, and the height and temperature of the ocean. They use particular 
types of metaphors, like making comparisons between the body to the 
surrounding world and using the concept of cycles, to make sense of and 
communicate with others about the changes they are noticing. 
Understanding these strategies helps provide common ground for 
communicating across differences in perspective about environmental 
change.  
Key terms: Environmental change, Metaphors, Cycles 

Communicating Resilience to Coastal Change: 
Decision Tools for Shellfish Co-management 
 
Bridie McGreavy, Sean Smith, Damian Brady, Sam 
Roy, Kelly Cole, Kohl Kanwit, Kate Beard, Brian 
McGill, Steve Jones & David Hart 
 
University of Maine, University of New Hampshire, 
Department of Marine Resources 

Working with partners at the Maine Department of Marine Resources and 
Maine Healthy Beaches program we created a set of tools to support 
decision making about coastal watershed vulnerability, tidal circulation 
patterns, the relationship between rainfall and water quality at point stations, 
economic analyses of the impact of pollution closures, and the 
communication of scientific information among regulators, managers, and 
clammers. Here is a video describing this work: 
https://vimeo.com/188359359  
 
Key terms: Watershed vulnerability, Tidal circulation, Collaboration 

Enhancing Adaptive Capacities in Coastal 
Communities through Engaged Communication 
Research: Recommendations from a Statewide 
Study of Communication and Shellfish Co-
management 

Clamming faces effects of climate change, invasive species, and 
unsustainable land use and development. There is a need to find ways to 
strengthen how we communicate and make decisions about these changes in 
shellfish co-management. We identified communication factors that shape 
the shellfish co-management system, such as the use of meeting minutes, 
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Bridie McGreavy, Sara Randall, Tyler Quiring & 
Carter Hathaway 
 
University of Maine 

the role of diverse forms of leadership, the importance of partnerships 
across institutions, and how meeting times and spaces affect co-
management. This research also provides recommendations to strengthen 
communication and improve adaptive capacities in shellfish co-
management. 
Key terms: Shellfish Co-management, Communication needs 

Spatial Variability in Recruitment of an Infaunal 
Bivalve: Experimental Effects of Predator Exclusion 
on the Soft-shell Clam (Mya arenaria L.) along 
Three Tidal Estuaries in Southern Maine, USA 
 
Brian Beal, Chad Coffin, Sara Randall, Clint 
Goodenow, Kyle Pepperman, Bennett Ellis, Cody 
Jourdet, & George Protopopescu 
 
University of Maine at Machias, Downeast Institute, 
Maine Clammers Association 

The infaunal, suspension-feeding soft-shell clam is a key member of the 
intertidal macrofauna in numerous northern temperate and boreal soft-
bottom communities. Recruitment variability can affect the magnitude and 
scope of various ecosystem services provided by M. arenaria, including its 
role as a source of food and energy for organisms at higher trophic levels. 
We conducted manipulative field experiments in 2014 and 2015 in the 
intertidal zone of three tidal estuaries in southern Maine, to investigate the 
relative importance of pre- vs. post-settlement processes in determining the 
strength of the annual 0-year class cohort across predator-exclusion 
treatments within and between tidal heights. Results suggest that post-
settlement mortality rates of 0-year class individuals of Mya exceed 99% at 
these locations, severely limiting ecosystem services they would otherwise 
provide, and that these early losses are primarily responsible for explaining 
distribution and abundance patterns of >1-yr class individuals. 
Key terms: Soft-shell clams, Recruitment, Tidal estuaries 

Assessing the Adaptive Capacity of Fishing 
Communities Facing Pollution Closures on the Soft-
shell Clam (Mya arenaria) Fishery in Maine 
 
Shuling Chen, Keith Evans, Bridie McGreavy & 
Joshua Stoll 
 
University of Maine  

Pollution closures impact fisher income due to decreased access to clam 
flats. It is important to know how clammers and dealers adapt to these 
closures either by participating in other fisheries or employment 
opportunities, or by adjusting fishing behavior. We plan to conduct 
interviews to collect information about different adaptation strategies, 
focusing on shellfish dealers in particular. This research is expected to offer 
insights from the clam industry and guide collaboration along the clam 
supply chain. 
Key terms: Soft-shell clams, Pollution closures, Adaptation 

Communicating Clamming: The Clam Cam Project 
Tyler Quiring, Bridie McGreavy, Carter Hathaway 
 
University of Maine 

Since early 2015, we have been working with clam harvesters to develop 
engaged media production to document and help people learn about 
clamming, called “Clam Cam”. We have a set of 18 videos that show 
clamming from the clammer’s eye view, using Go Pro cameras to document 
the type of mud, digging practices, tools that are used, and related sights, 
sounds, and textures of clamming in Maine. This project has received 
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extensive media attention, a strategy we are using to help increase the 
visibility of clamming in Maine and New England. 
Key terms: Media, Clam Cam 

Participatory Modeling of Tidal Circulation to 
Understand Water Quality Issues and Improve 
Shellfish Harvesting 
 
Gabrielle Hillyer, Damian Brady, Bridie McGreavy, 
Brian Beal, Keith Evans & Glen Melvin 
 
Darling Marine Center, University of Maine 

The Medomak River estuary has the highest soft-shell clam landings in the 
state. This area deals with bacterial based pollution closures that have 
various economic, environmental and social impacts. Closures are based on 
fecal coliform concentrations measured by the Department of Marine 
Resources, and are generally thought of as runoff-driven. This project 
collaborates with the Medomak Project to improve understanding of 
bacterial transport in these tidal waters and consists of quantitative and 
qualitative methodology. A secondary goal is to better engage stakeholders 
from the area in the scientific process to build alliances within the 
community. Our research uses stakeholder interviews, tidal excursion 
calculations, and drifter studies to create a model of tidal circulation. 
Analysis of these tracks, more interviews, and other field work, is currently 
ongoing. 
Key terms: Soft-shell clam landings, Pollution, Impacts 

A Field Study of Mya Arenaria Recruitment in 
Northern Bay, Penobscot, Maine 
 
Bailey Bowden, Brian Beal & Sarah O' Malley 
 
Town of Penobscot Shellfish Committee, 
DEI/UMM, Maine Maritime Academy 

Northern Bay was ground zero for the green crab invasion of 2012. This 
once productive flat never recovered. Brian Beal designed a field study 
using new techniques first applied in the Harraseeket River in 2015 to 
determine if clam recruitment was occurring in Northern Bay. Field Study 
parameters and results will be presented during Shellfish Day at the Forum. 
 
Key terms: Green crab invasion, Clam recruitment, Northern Bay 

Green Crab Trapping 
 
Brian Beal, Chad Coffin, Sara Randall & Clint 
Goodenow 
 
UMM, DEI, Maine Clammers Association, Freeport 
Shellfish Commission 

In 2013, the Freeport Shellfish Commission initiated a volunteer green crab 
trapping program in Freeport town waters. In 2014 and 2015 DEI initiated a 
systematic trapping program in ten areas of the Harraseeket River: half were 
in the upper river (towards the headwaters) and lower (towards the mouth of 
the river and Casco Bay). Strings of five Acer green crab traps were baited 
(crushed clams in 2014, alternating clams and herring in 2015) and fished 2-
3 times per week. We found that traps baited with herring produced higher 
catch rates than those baited with adult, crushed soft-shell clams. Results 
showed that more crabs were caught when soak times was increased to 4 
days. Similar results were found in 2014 & 2015. Mean weights of the catch 
varied over the summer, with higher numbers occurring during periods of 
maximum seawater temperature (August-September) and crab size 
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increased gradually over the summer reflecting at least one or two moltings 
(on average) over that period. 
Key terms: Green crab trapping, Harraseeket River 

Interactive Effects of Sediment Buffering and 
Predator Exclusion on Recruitment of Two 
Commercial Intertidal Bivalves in Northern Casco 
Bay: Results From Field Experiments (2014-2016) 
 
Brian Beal, Sara Randall, Chad Coffin & Clinton 
Goodenow 
 
Downeast Institute, UMaine at Machias, Maine 
Clammers Association 

Soft-shell clam (Mya arenaria) landings in Casco Bay communities have 
declined dramatically over the past decade. In 2014, we initiated a three-
year field study at four intertidal flats in Freeport to investigate ocean 
acidification and predation. In 2014 and 2015, we observed no significant 
difference in mean recruit density for both species between controls 
(without crushed shells) and plots with crushed shell (13 or 26 lbs. of 
shell/plot). However, when we applied predator netting (aperture = 4.2 mm) 
to plots with or without crushed shell, we found significantly more clams 
compared to the unprotected plots. In 2016, we did a study to examine 
effects of different sizes of crushed clam shell as well as crushed oyster 
shell on clam recruits. Neither the presence nor size of shell had a 
significant effect on clam recruitment at either site, but plots that were 
protected from predators with netting contained significantly more clams. 
Key terms: Soft-shell clam, Ocean acidification, Predation 

A Tale of Two Extremes in the Harraseeket River, 
Freeport, Maine: Interactive Effects of Location, 
Stocking Density and Crab Trapping on Juvenile 
Clam Growth and Survival 
 
Brian Beal, Chad Coffin, Sara Randall & Clint 
Goodenow 
 
UMM & DEI, Maine Clammers Association 

A comparative experiment was deployed at sites located only 2,000 ft apart 
on opposite flats on the Harraseeket River (Collins Cove and Across the 
River) to examine effects of density and predator exclusion on the growth 
and survival of cultured Mya arenaria juveniles. The were no significant 
difference in clam growth or survival in plots with 15 or 30 clams/ft and no 
significant difference in numbers of wild clam settling into the protected 
plots. No significant difference in clam growth or survival in plots adjacent 
to crab traps. No significant differences in numbers of wild clam settling 
into the protected plots due to the presence of crab traps. Significant 
differences at sites located 2,000 ft apart: high settlement densities of clams 
at the Across-the-River site (ca. 1,377 clams/ft2) and relatively high survival 
of cultured clams, but poor survival of cultured clams and low wild clam 
recruitment at Collins Cove due to green crabs and milky ribbon worm 
predation. 
Key terms: Mya arenaria Juveniles, Predation, Clam growth 
 

Examining the Potential for Gregarious Settlement 
in Soft-shell Clams- Using Adult Clams to Enhance 
Clam Recruitment (2014 & 2017) 

The results of this study conducted in 2014 at two coves in Freeport found 
high rates of predation by milky ribbon worms: at Spar Cove survival of 
planted adults was only about 35% and at Recompense Cove survival of 
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Brian Beal, Chad Coffin, Clint Goodenow, Sara 
Randall, Kyle Pepperman, G. Protoppoescu, B. 
Ellis, C. Jourdet. 
 
DEI, UMM, and Maine Clammers Association 

planted adults was less than 20%. The 2014 study found that at Spar Cove 
recruitment was not related to the adult clam treatment (meaning no 
gregarious settlement was found), but approximately 33x more wild, 0-year 
class clams occurred in netted plots that protected against crab predators vs. 
plots without protection from netting. At Recompense, neither adult clam 
density nor netting showed statistically significant effects on wild clam 
recruitment, although there was an apparent increase in clam densities in 
netted vs. control plots. In 2017, we conducted the experiment again, at the 
same two locations, but with controls to hinder milky ribbon predation. 
Juvenile clam counts at the end of the year will determine if clam settlement 
is gregarious or a random event. 
Key terms: Clam recruitment, Predators, Netting 

Training Clammers and Other Interested Fishermen 
in the Use of Aquacultural Techniques to Improve 
Local Clam Harvests (2014 & 2015) 
 
Brian Beal, Chad Coffin, Clint Goodenow, Sara 
Randall, M. Ashby, C. O'Neil 
 
DEI, UMM, and Maine Clammers Association 

Clammers were trained in the design, operation and maintenance of 1 
(2014)- 2 (2015) bivalve upwellers. 50,000 clams (starting at 2 mm Shell 
Length) were grown in each of twenty 55-gallon silos at the beginning of 
the growing season each year. Fouling from solitary and colonial tunicates, 
blue mussels, and hydroids made cleaning the clams difficult by mid-
September. In both years, clams grew rapidly during the first two months, 
and had attained an average SL of nearly 20 mm by mid-September. 
Key terms: Clammers, Training, Growing 

Testing Predator Protection Boxes- Examining the 
Effects of Small Aperture Mesh Netting on Cultured 
Clam Survival and Growth (2015 & 2016) 
 
By: Chad Coffin, Brian Beal, Sara Randall, Clint 
Goodenow, Chris Greene, Adam Morse 
 
UMM, DEI, Stewards of the Sea LLC, Maine 
Clammers Association 

Clammers initiated this study after learning through previous field trials 
with DEI that milky ribbon worms were not deterred by protective netting 
placed on top of the mud flats, nor are they discouraged from entering boxes 
seeded with cultured soft-shell clam juveniles through the bottom of the box 
with a 4.2 mm opening. We designed field trials to attempt to discourage 
these worms from entering boxes. Juvenile soft-shell clams grown in the 
Freeport upweller (2014) and overwintered, and also wild juvenile clams, 
were planted in wooden boxes on top of the mudflats at five intertidal sites 
in Freeport in April 2015. To assess effects of stocking density on clam 
growth and survival, juvenile, overwintered clams were seeded at a density 
of 30, 45, or 60 per square foot. The two factors, protective netting (a = 2) 
and stocking density (b = 3), were combined factorially to create six 
treatments. In 2015 we deployed 45 boxes at three coves (n= 135). Wild 
clams were planted in the mid and lower intertidal area of Staples cove 
(n=71). In 2015, 45 culture boxes (4-ft long x 2.5-ft wide x 6-inches deep) 
were deployed at three sites (n=135). The bottom of each was covered by 
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Pet screen. One-third of the boxes (45) had pet screen tops, 1/3 had flexible 
2.1mm aperture mesh netting tops, and 1/3 of the boxes had 3.2mm aperture 
flexible mesh netting tops. The variability of survival rates and presence of 
predators further demonstrate that predation is the top threat to shellfish 
populations in Freeport. Green crabs have “not gone away,” and milky 
ribbon worm densities are high, and, together, these predators pose serious 
impediments to wild and cultured clam populations. The variability of the 
results demonstrate that site-selection for clam protection methods cannot 
be a random decision; and, large-scale attempts to enhance clam stocks 
should be tabled in favor of more manageable small-scale efforts (1-3 
acres). 
Key terms: Juvenile Soft-shell clams, Growth, Survival 

Examining Potential Bioremediation by 
Bloodworms to Decrease Predation by Milky 
Ribbon Worms on Soft-Shell Juveniles 
 
Brian Beal, Chad Coffin, Sara Randall, Goodenow 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 

A Canadian laboratory study found that the addition of bloodworms to 
aquariums with milky-ribbon worms substantially decreased clam deaths. 
DEI devised experiments, conducted in 2016 and 2017, to determine if the 
initial laboratory experiment can be successfully duplicated in the wild, and 
in doing so provide a natural method of protecting clams from predators and 
thereby increasing clam survival. In 2016 and 2017 we deployed protective 
boxes (80 and 120) in one cove. The boxes were protected by various size 
mesh bottoms that allow or deter milky ribbon worms but retain 
bloodworms. They were also covered by screen tops, and planted with 
different densities of juvenile soft-shell clams and bloodworms. The 2016 
results were compromised by adding ambient sediments that contained very 
small predators, so the experiment was repeated in 2017 by adding sand that 
did not contain predators. Results from 2017 will be known soon. 
Key terms: Bloodworms, Milky ribbon worms, Soft-shell clams 

Investigating Potential Remediation Efforts to 
Reduce Mud Snail Eggs that Are Laid on Predator 
Netting 
 
Brian Beal, Chad Coffin, Sara Randall, Clint 
Goodenow 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 

In the course of the DEI's investigation of the soft-shell clam decline in 
Casco Bay, we encountered heavy amounts of mud snails. The snails have 
laid so many eggs on the netting that the nets have become fouled and 
heavy so they could no longer float and clams have died beneath them (i.e., 
Staples Cove; Collins Cove). This experiment tested an observation made 
over the course of the experiments, that seemed to indicate that snails prefer 
to lay their eggs on certain materials that are off the mudflat surface, so we 
devised an experiment to see if snails will lay eggs on nets if the nets remain 
flush with the mudflat surface. 
Key terms: Mud snails, Eggs, Netting 
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Examining the Efficacy of Commercial Clam 
Impoundments (2016 & 2017) 
 
By: Beal, Coffin, Randall, Goodenow 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 

This experiment tests an original prototype for protecting and growing 
clams that may help clammers achieve a higher market price for their clams 
as well as a steadier supply for clam buyers. In 2016 at two coves, we 
deployed impoundment cages, lined with a protective covering meant to 
deter predators and planted with a half bushel of adult clams. Since the 
linings did not work as intended, in 2017 we deployed 16 clam 
impoundments at one cove with a specially designed outside liner that was 
attached by zipper or Velcro. Each year the local market price for clams was 
tracked throughout the spring, summer and fall and at the peak price the 
impoundments were dug up and survival analyzed. In 2017 we had a 
surprise result when we found that the zippered coverings had protected 
clam recruits from predators and core samples found 2,300 per square ft. 
inside the zippered coverings. 
Key terms: Impoundment cages, Protect clams 

Testing the Scalability of the Clam Recruitment 
Box as a Means to Produce Commercial Quantities 
of Seed for Future Farming Ventures. 
 
Brian Beal, Chad Coffin, Sara Randall, Clint 
Goodenow 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 

We are testing the ability of large boxes topped with different types of 
netting, called “recruitment boxes”, to protect newly settled clams from 
predators. Similar to experiment #1, juvenile clams fall through the screen 
into the boxes and are protected from predators as they grow throughout the 
season. 
 
Key terms: Recruitment boxes, Protect clams 

Examining Potential Bioremediation Using Large 
and Small Quahogs to Deter Predators From 
Juvenile Soft-shell Clams 
 
Brian Beal, Chad Coffin, Sara Randall, Clint 
Goodenow 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 

This study has a number of treatments that are designed to test whether 
adult and/or juvenile hard clams act to reduce the effectiveness of predator 
foraging on juvenile soft-shell clam growth and survival. 
 
Key terms: Juvenile hard clams, Predators, Juvenile soft-shell clams 

Timing and Spatial Variability of Soft-shell Clams 
and Green Crab Recruitment in the Harraseeket 
River, Freeport 
 

This experiment builds on two major findings from 2015 and 2016: 1) Flats 
without clams are not “dead mud,” as many areas actually are receiving 
shellfish recruits, but the clams are not surviving due to high levels of 
predation. 2) Clam spawning is not a single event, but spans throughout the 
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Brian Beal, Chad Coffin, Sara Randall, Clint 
Goodenow 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 

summer and fall. In 2017, at the start of the clam spawning season in early 
May, we are deploying wooden “recruitment” boxes, protected with mesh 
screen tops and bottoms at five locations in the Harraseeket River. Settling 
juvenile shellfish fall through the screen and are protected from predators as 
they grow throughout the season. This experiment gives us information 
about the current clam spawning season, growth rates of juvenile clams, and 
tests the ability of different size mesh to deter various predators. Small 
green crabs also can fit through the mesh and become trapped inside as they 
grow, which allows us to understand more about their growth rates. 
Key terms: Recruitment boxes, Clam spawning, Green crab 

Spatial Variation in Soft-Shell Clam Recruitment 
Along the Harraseeket River- Results From 2016 
Field Trials 
 
By: Brian Beal, Chad Coffin, Clint Goodenow, Sara 
Randall, Kyle Pepperman, Bennett Ellis, Cody 
Jouret 
 
DEI, UMM, Maine Clammers Association, 
Stewards of the Sea LLC 
 

This study builds on findings and observations made by the last year's 
deployment of the novel recruitment boxes in the Harraseeket River (the 
results were presented at the 2015 Fishermen's Forum in "Spatial variability 
in recruitment of an infaunal bivalve: experimental effects of predator 
exclusion on the soft-shell clam along three tidal estuaries in southern 
Maine" submitted to the Journal of Experimental Marine Biology and 
Ecology). In April 2016 we took core samples at sites along both sides of 
the Harraseeket River, at three intertidal gradients: high, mid, and low to get 
an understanding of current clams numbers in the study areas. Then we 
deployed recruitment boxes, with different size mesh netting on top (4 w/pet 
screen, 4 with 1/8 in., 4 with 1/6 of in, and 2 with no tops), at each tidal 
height. In November 2017, we retrieved the boxes, took more core samples 
from outside the boxes to compare unprotected mud to protected boxes. The 
findings were similar to recruitment box results in 2015: the green crab 
predation remains a major cause of clam mortality and evidence of high 
amounts of clam recruitment is happening but that these recruits are dying 
in the unprotected mud. 
Key terms: Recruitment boxes, Green crab, recruitment 

Predator Protection Field Trials in Gouldsboro, 
Steuben, Milbridge, Addison, Machiasport and 
Pembroke/Perry (2017) 
 
Kyle Pepperman, Brian Beal 
 
DEI, UMM 

In 2017 a series of clam protection field trials were set up in Gouldsboro, 
Steuben, Milbridge, Addison, Machiasport and Pembroke/Perry. In each 
town the experiment was set up: five blocks of four nets [each having three 
netted plots and one non-netted plot] seeded with 5,000 clams, for a total of 
100,000 clams per town. Each town also selected two sites for plant pot 
studies [5 pots w/ 12 clams per pot] per site to identify suitable growing 
sites for next year's field trials. 
Key terms: Protection field trials, Growing sites 
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Clam Recruitment and Predation Studies in 
Searsport and Stockton Springs 
 
Brian Beal, Searsport High School Students 
 
UMM &DEI, Searsport High School 

Clam recruitment and predation study conducted at two sites on the 
causeway at Sears Island in Searsport and also Grants Cove in Stockton 
Springs. 
 
Key terms: Clam recruitment, Predation study 

Clam Recruitment and Predation Studies in 
Thomaston and South Thomaston 
 
Brian Beal & Neil Krane 
 
UMM & DEI 

In June of 2017, soft-shell clam recruitment boxes were deployed at four 
sites in the towns of Thomaston and South Thomaston (three in the upper 
St. George River; one in the upper Weskeag River). Five benthic cores were 
taken to estimate the density of juvenile soft-shell clams. In November the 
boxes were removed from the flats and the mud sieved out, all clams, crabs 
and other predators were counted and measured to understand recruitment 
patterns and level of predation. 
Key terms: Recruitment boxes, Patterns, Predation 

Comparative, Large-Scale Field Trials Along the 
Maine Coast to Assess Management Options to 
Enhance Populations of the Commercially 
Important Softshell Clam, Mya arenaria L. 
 
Brian F. Beal, Denis-Marc Nault, Hannah Annis, 
Pete Thayer, Heidi Leighton, & Bennett Ellis 
 
UMM & DEI, DMR 

To improve shellfish harvest some communities use “conservation closure.” 
A series of comparative, experiments were conducted at two intertidal 
mudflats in three coastal communities along Maine’s coast during 2014–
2015 to examine potential management tools for areas closed for 
conservation purposes. Tests were conducted to determine the efficacy of 
using plastic predator-deterrent netting to enhance: (1) recruitment of 0-y 
class wild juveniles, (2) survival of greater than or equal to 1-y class wild 
juveniles, and (3) wild stocks using cultured juveniles. Findings 
demonstrated that indiscriminate placement of nets did not result in 
consistent enhancement of wild recruits. Survival of greater than or equal to 
1-y class individuals was not enhanced in netted versus control plots at any 
of the six sites in 2014, but occurred in four of six sites in 2015. Cultured 
clam survival (May to October 2015) at the four sites where nets functioned 
properly varied from 65% to 100% and was independent of aperture size; 
however, where siltation was heavy or mud snails deposited massive 
numbers of egg capsules on the nets survival ranged from 0% to 48%. Due 
to climate, conservation closures or other large-scale, indirect shellfish 
management tools cannot be effective in creating new wealth or maintaining 
jobs associated with the clam fishery in most areas. Therefore, to adapt to 
changes and increase diversification in the clamming industry in Maine, 
clammers should be encouraged to farm small (ca. ≤ 10 acres) intertidal 
tracts where netting and other predator-deterrent measures can be 
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maintained easily and routinely, and where exclusive rights to harvest the 
farmed shellfish are granted to the individual. 
Key terms: Shellfish harvest, Management tools, Plastic netting 

Green Crab Exclusionary Fencing (2013-2014) 
 
Brain Beal, Sara Randall, Chad Coffin, Clint 
Goodenow, & Freeport Clammers 
 
UMM, DEI, Maine Clammers Association, Freeport 
Shellfish Commission 

In the green crab population explosion and clam decline of the 1950s DMR 
biologists used fencing to hinder predation on soft-shell clams. Very little 
data from this time period exists regarding the effectiveness of fencing so 
experiments were deployed in 2013 (Town of Freeport) and 2014 (DEI) to 
determine fencing's effectiveness. Results showed clam survival in 
unprotected plots inside vs. outside fences was similar and fencing did not 
result in significantly higher survival of cultured clam seed.  
Key terms: Green crabs, Soft-shell clams, Fencing 

Citizen Science Green Crab Trapping 
 
John Hagan 
 
Manomet, volunteers in Georgetown (ME) 

Beginning in September of 2014, volunteers have trapped green crabs twice 
a month in Georgetown, Maine. Volunteers use standardized monitoring 
methodology and trap every two weeks, year round. Over 3,500 crabs have 
been trapped, and carapace size, sex, as well as ocean and air temperatures 
recorded. 
Key terms: Green crabs, Monitoring 

Heal Eddy Softshell Clam Restoration Project 
 
John Hagan, Ethel Wilkerson, Marissa, McMahan 
 
Manomet 

Over 90 research plots were established to investigate the survival and 
growth rates of seed clams at different planting densities and netting 
treatment (mesh diameter, the presence of nets). Harvest data (bushels of 
clams) from individual plots gives insight into financial outcomes of this 
aquaculture technique. 
Key terms: Seed clams, Harvest data, Netting 

Developing a Soft-shell Green Crab Fishery: Maine 
Pilot Study 
 
Marissa McMahan 
 
Manomet 

Since 2016, work has been underway to develop a soft shell green crab 
fishery and monitor (trapping and intertidal surveys) green crab populations 
in mid-coast Maine. In 2017, 22 pounds of high-value soft-shell (just-
molted) green crabs were produced and priced at roughly $36/lb during 
restaurant trials. Ongoing work will aim to determine the cost-benefit 
analysis of soft shell production, while also training fisherman and 
expanding restaurant trials. 
Key terms: Soft-shell green crab, Production 

Expanding Soft-shell Clam Aquaculture in Maine 
 
John Hagan, Ethel Wilkerson 
 
Manomet 

Shellfish harvesters received financial and technical assistance to establish 
five clam farms in Maine. Hatchery clams were planted in plots and 
protected from green crabs by mesh netting. After farms were established, 
harvesters worked with researchers to measure survival, growth rates, and 
estimate financial returns. 
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Key terms: Harvesters, Green crabs, Growth rates 
Razor Clam, Ensis directus, Culture in Maine 
(hatchery, nursery, and growout trials) 
 
Brian Beal 
 
DEI, UMM, The Town Of Waldoboro 

Laboratory and field studies (Waldoboro) were conducted and deployed to 
answer study questions. Study is ongoing at this time. 
 
Key terms: Field study 

Demonstrating Aquaculture Technologies at Pilot- 
and Commercial-Scales Designed to Increase the 
Supply, Quality, and Diversification of Domestic 
Seafood: Manipulative Field Experiments with 
Cultured Arctic Surfclams, Mactromeris polynyma 
 
Brian Beal, Sandra Shumway, & Cody Jouret 
 
Downeast Institute, University of Connecticut 

This research project is examining the interactive effects of transplant time 
of year, size of cultured seed, and type/orientation of predator exclusion 
netting on the growth and survival of cultured juveniles of Arctic surf 
clams. It is being conducted in pilot- and commercial-scale field trials in 
eastern Maine to determine the interactive effects of geographic location 
and sampling date on bioaccumulation of paralytic shellfish toxins (PSTs). 
It is also determining the rate of biotoxin depuration in labs with animals 
challenged with bloom levels of the toxic dinoflagellate, Alexandrium 
fundyense; and also demonstrates aquaculture technologies. 
Key terms: Arctic Surf Clams, Aquaculture Technologies 

Feasibility of Quahog Aquaculture 
 
Marissa McMahan, John Hagan 
Manomet 

At several pilot sites in mid-coast Maine, quahog seed from a hatchery will 
be placed in the intertidal zone and covered with nets. Survival and growth 
rates will be measured to determine the feasibility of quahog aquaculture at 
each site. 
Key terms: Hatchery, Quahog aquaculture, Growth rates 

Blue Mussels and Bivalve Aquaculture 
Characterizing, Sourcing and Evaluating Detritus 
for Bivalve Aquaculture Using Stable Isotopes and 
Fatty Acid Biomarkers 
 
Carrie Byron, Adrianus Both, Damian Brady, Larry 
Mayer, Chris Parrish & Barry Costa-Pierce 
 
University of New England and University of 
Maine 

Detritus (i.e. organic matter that settles out on ocean and intertidal bottom 
habitats) is an important part of food webs and a source of energy that 
moves between ecosystems. The goal of this study was to determine the 
amount and the source of detritus present within Saco Bay, ME, and 
determine if there was potential for it to be used as a supplementary diet for 
bivalve aquaculture. Analysis has revealed that Saco Bay follows a classic 
spring/fall bloom pattern with large tiny phytoplankton blooms (i.e. 
diatoms) in spring and fall while smaller phytoplankton dominate in the 
summer when there are usually fewer nutrients available. Particulate 
concentrations follow a similar trend of elevated levels in spring and fall. 
An analysis of tissues from mussels shows that mussels are mostly feeding 
on plankton. Our next steps are to understand yearly variability in the trends 
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and establish if there is variability in the bioavailability of tiny organic 
matter to mussels. 
Key terms: Detritus, Food webs, Plankton, Blue mussels 

A Histopathological-Biochemical Health and 
Condition Assessment of Farmed Blue Mussels 
(Mytilus edulis) in a Changing Gulf of Maine 
 
Carrie Byron, Adam St. Gelais, Connor Jones, Matt 
Moretti, Barry Costa-Pierce 
 
University of New England 

The study of tissues (a science known as histology) may be novel for Casco 
Bay and the two farm sites used, but shellfish tissues have been analyzed for 
well over 60 years. What makes our study unique is the fact that we are 
going to pair tissue analysis in mussels with stable isotope data and 
lipid/fatty acid analysis to help us understand the relationship between 
changes in the environment and mussel populations. The two mussel farms 
present a great opportunity for us to study an organism that has disappeared 
from many of the rocky intertidal habitats in Maine. As the Gulf of Maine is 
rapidly warming, it is critical that we study mussels in their natural habitat 
to determine how they are responding. 
Key terms: Blue mussel, Environmental change, Tissue analysis  

Survey of Subtidal Blue Mussel (Mytilus Edulis) in 
Casco Bay 
 
Lisa Kerr, Zach Whitener & Adam Baukus 
 
Gulf of Maine Research Institute  

Recent research has documented widespread declines in blue mussel 
abundance in the intertidal zone within the Gulf of Maine; however, we 
don’t know whether similar declines have occurred below the tide line. 
Starting in 2017, we incorporated a mussel monitoring component into our 
Casco Bay Aquatic System Survey (CBASS). This survey will enable us to 
track changes is mussel biomass in the region over time and relate this to 
environmental change. We will focus our efforts on surveying mussel 
distribution in the subtidal zone of western Casco Bay, an area that has not 
been previously assessed beyond shellfish habitat mapping by the Maine 
DMR based on descriptions from local harvesters and did not include 
ground truthing. Based on the results, we will establish several long-term 
monitoring sites to begin tracking the changes in the population over time. 
Key terms: Blue mussels, Gulf of Maine, Decline 

Does Detritus Make a Difference for Oyster 
Aquaculture? 
 
Cheyenne Adams, Lawrence Mayer, Paul Rawson, 
Damian Brady & Carter Newell 
 
Darling Marine Center, University of Maine 

Production on oyster farms depends on the quantity and quality of the 
planktonic food available at the site, including phytoplankton and detritus. 
This research is investigating seasonal variation in the nutritional quality of 
suspended particulates and associated feeding and growth responses of the 
Eastern oyster. From May through October 2016, bi-weekly water sampling 
was conducted in an intensively farmed segment of the Damariscotta 
Estuary. Seasonal variation in food quantity and quality data were compared 
to growth, water clearance and organic absorption rates in individually 
tracked oysters. Results show that feeding rates and growth generally 
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respond to temperature, but some significant variation can likely be 
explained by changes in turbidity and protein uptake. Accounting for both 
proteins and particulates can increase predictive capability of site specific 
growth models. 
Key terms: Oyster farms, Nutrition quality, Seasonal variation 

Biological and Physical Controls on Primary 
Production and Carbonate Chemistry in the 
Damariscotta River Oyster Growing Area 
 
Kate Coupland, Damian Brady, Larry Mayer, Aaron 
Strong, Joe Salisbury & Jeremy Testa 
 
Darling Marine Center, University of Maine 

The Damariscotta River supports over 80% of all of the oyster aquaculture 
in the state of Maine as well as some mussel aquaculture. The primary 
growing area is in the upper third of the estuary where residence time is 
increased due to a geological constriction leading to reduced tidal flushing. 
This area has different oceanographic conditions (temperature, chlorophyll 
a, turbidity, nutrients, etc.) than the lower portions of the estuary. Our 
research uses hourly buoy data from the past three years collected in the 
growing area to better understand the interactions between pH and salinity, 
as well as between pH, nitrate, chlorophyll a, and dissolved oxygen. There 
is some indication that photosynthesis may be able to buffer against acidity 
during low salinity events within the growing area. 
Key terms: Oysters, Aquaculture, Primary growing area, Conditions 

Linking Genotype to Phenotype in a Changing 
Ocean: Inferring the Genomic Architecture of a 
Blue Mussel Stress Response with Genome-wide 
Association 
 
Sarah Kingston & David Carlon 
 
Bowdoin College Schiller Coastal Studies Center 

For bivalves like mussels, which build a calcium carbonate shell, ocean 
warming and acidification present serious challenges to settlement, 
development, and growth. We have inferred that yes, genetic variation that 
allows mussels to calcify and grow in a predicted climate-stress 
environment (warmer, more acidic, less food) does exist, it is heritable, it is 
moderately multi-locus, but the advantageous variants are rare in current 
populations. Ongoing work is focused on annotating the calcification 
network by analyzing how genes shape the ways mussels respond to 
changes in chemistry. 
Key terms: Mussels, Growth, Acidification 

Microplastic Fiber Uptake, Ingestion, and Egestion 
Rates in the Blue Mussel (Mytilus edulis) 
 
Madelyn Woods, Margaret Stack, David Fields & 
Paty Matrai 
 
Marine & Environmental Research institute and 
Bigelow Laboratory for Ocean Sciences 

Microplastics are a contaminant in the marine environment. Microplastic 
fibers, which make up to 90% of microplastics in coastal systems, are 
consumed by more than 200 marine species. However, the fate of these 
fibers and their effects once ingested remain largely unknown. Here, we 
present the effects of polyethylene terephthalate microplastic fibers (MPF) 
on blue mussel (Mytilus edulis) feeding rates, using imaging flow 
cytometry—a tool we have quantitatively adapted and applied to MPF. 
Based on our results, it is possible that mussels act as microplastic sinks in 
Gulf of Maine coastal waters. Depuration times of exposed mussels were 
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also examined to assess MPF egestion rates and may be an important 
processing step for commercial farmers.  
Key terms: Microplastics, Mussels 

Modeling Blue Mussel (Mytilus edulis) 
Metapopulation Dynamics in the Gulf of Maine 
 
Phil Yund, Skylar Bayer, Huijie Xue & LeAnn 
Conlon 
 
Downeast Institute, University of Maine 

In this study we address the relationship between connectivity and 
population demographics of blue mussels. We created an oceanographic 
model combining hydrography, current profiles, and larval swimming 
behavior to estimate connectivity of a metapopulation of 13 blue mussel 
beds in Downeast Maine. We also collected data on population density, bed 
size, size frequency distribution, larval settlement and individual growth 
from 2014 through 2017. Our data demonstrate the importance of protected 
source beds hydrographically positioned to supply a majority of larvae to 
other local beds. We also observed a hierarchy of structure within the 
metapopulation with the Frenchman Bay populations not only being closely 
linked through larval supply, but also comprised a majority of the total 
metapopulation. We will explore inter-annual variability in connectivity 
predicted by oceanography and conduct a sensitivity analysis on variables 
influencing the matrix population model. 
Key terms: Blue mussels, Metapopulation 

Effects of Selective Breeding and Different 
Settlement Substrate on Growth, Survival and Field 
Retention of Hatchery-Reared Blue Mussel (Mytilus 
Edulis) Seed 
 
Kyle Pepperman, Brian Beal, Scott Lindell, David 
Bailey, Evan Young 
 
Downeast Institute for Applied Marine Research 
and Education, Woods Hole Oceanographic 
Institution, Blue Hill Bay Mussels 

Blue mussel, rope culture in Maine and the northeastern United States is 
currently dependent on settlement and retention of mussel larvae and 
juveniles onto man-made substrates for harvesting. We examined the ability 
of producing mussel spat in a hatchery setting. Two problems remain a 
deterrent for commercialization of hatchery-reared mussel seed: cost 
effectiveness and field retention, or drop-off. One potential solution is 
selective breeding of mussel broodstock to add value to the final product 
and develop a fast growing line of mussels that can be harvested in a shorter 
period of time. Three types of specialized mussel rope were used to test 
field retention of mussel seed. Results of commercial yield and meat yield 
from 2015 wild type hatchery seed will be compared to wild seed. Research 
cooperators also tested different sites and strategies for maximizing seed 
retention. Deployment method of seeded hatchery ropes with an emphasis 
on cost effectiveness, ease of deployment/harvest and commercial yield will 
be discussed. 
Key terms: Blue mussels, Settlement, Hatchery rope 

Optimal Methods For Setting Blue Mussel (Mytilus 
Edulis) Spat in a Hatchery 

The settlement behavior of blue mussels compared to other typically 
cultured shellfish seed present challenges during the rearing process. 
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David Bailey, Kyle Pepperman, Brian Beal, Scott 
Lindell 
 
Woods Hole Oceanographic Institution, Downeast 
Institute 

Hatchery trials at Woods Hole Oceanographic Institute in Massachusetts 
and the Downeast Institute in Maine had important information to optimize 
this process. They focused on the type of materials available for larvae to 
settle on, the shape and position of material in the settling tank, the aeration 
required in the settling tanks, and the diets they prefer. Settlement and seed 
retention was found to be higher on the reusable NZ fuzzy rope and the NZ 
hatchery rope than the single-use Coir rope. A spiral NZ hatchery rope 
configuration in the upper half of the settling tank with vigorous aeration 
proved to be the most successful. Mussel spat and seed fed solely alternative 
diets (Ori-one (Skretting) or Shellfish Diet (Reed Mariculture)) did not 
grow or survive as well as those fed typical live microalgae diets. Spat fed a 
50/50 mixture of live algae and an alternative diet performed as well as 
those only eating live microalgae. Fall 2016 trials will test the 50/50 feed 
mixtures on spat as and newly spawned larvae. This mixture has great 
implications as a possible cost saving measure throughout the hatchery 
process. We will also report on a comparison of Spanish hatchery rope and 
the NZ ropes. 
Key terms: Blue mussels, Settlement behavior, Rope 

Conditioning of Blue Mussel (Mytilus Edulis) 
Broodstock Using Microalgal and Alternative Diets 
 
Paul Rawson, Scott Lindell, Kyle Pepperman, 
Michael Devin, and David Bailey 
 
School of Marine Sciences, University of Maine, 
Woods Hole Oceanographic Institution, Downeast 
Institute, iDarling Marine Center 

The production of cultured blue mussels has limitations to the supply of 
seed, which pose a barrier to industry growth. In contrast, the hatchery 
production of seed avoids variability associated with the natural set of spat 
and variable climatic and oceanic conditions that are making wild spat 
collection less reliable. One obstacle is the volume and diversity of 
microalgae that must be produced, particularly during the conditioning of 
mussel broodstock. Identifying optimal microalgal diets or using readily 
available alternative diets, such as freeze-dried algal products or algal 
pastes, can alleviate the bottleneck associated with microalgal production in 
the hatchery. We have investigated whether blue mussels can be 
conditioned and spawned “out of season” and whether egg quality in mussel 
broods provided alternative diets is as high as the egg quality from broods 
provided different microalgal diets. Results show the average condition 
index (CI) is lower and variance in CI higher in broods fed alternative diets 
and highest in broods fed a diet high in diatom content. We will also present 
an analysis of lipid, carbohydrate and protein content of eggs from broods 
conditioned on different diets. 
Key terms: Blue mussels, Spawning, Alternative diets 
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Large-scale Culture of Blue Mussel Seed Study 
 
Brian Beal & Kyle Pepperman 
 
Downeast Institute 

We examine a variety of culture methods beginning in the hatchery and 
extend the work to commercial lease sites with a goal of producing 
consistent, viable, inter- and intra-annual commercial quantities of blue 
mussel seed. 
Key terms: Blue mussel seed, Culture methods 

An Economic Assessment of Blue Mussel (Mytlius 
Edulis) Seed Production 
 
Scott Lindell, David Bailey, Kyle Pepperman, Brian 
Beal 
 
Woods Hole Oceanographic Institution, Downeast 
Institute 

There have been sporadic shortages of wild blue mussel seed in the 
Northeast due to high spatial and inter and intra-annual variability 
associated with natural settlement and predation, and changing climatic and 
oceanic conditions are also making wild spat collection less reliable. We 
examined our own hatchery production records on a research basis, and 
compared them to others who grow mussel seed for commercial and R&D 
purposes. We draw conclusions based upon the cost of hatchery seed 
production, and new opportunities to develop better yields at grow-out sites 
with optimum seed planting schedules. We also examine likely marketing, 
production and economic opportunities with selectively-bred hatchery 
mussels. 
Key terms: Blue mussel seed, Hatchery seed production 

A ‘Halo’ for Shellfish Aquaculture: Discovering the 
Phytoremediation Potential of Farmed Kelp 
 
Nichole Price, Joseph Salisbury, Susie Arnold, Paul 
Dobbins, Matt Moretti 
 
Bigelow, UNH, Island Institute, Ocean Approved, 
Bangs Island Mussels 

This project aims to determine if farming sugar kelp can locally remediate 
ocean acidification and improve growing conditions for collocated mussels. 
It is in its third season at the Ocean Approved kelp farm off of Chebeague 
Island in Casco Bay. Preliminary results point to improved water chemistry 
inside the kelp farm, and next steps include the outplanting of mussels at 
varying distances from the farm to determine if various metrics of mussel 
health, including growth and survival, are improved. 
Key terms: Blue mussel, Aquaculture, Ocean acidification  

Basin Oyster Enhancement Project 
 
Jeremy Bell & Amanda Moeser 
 
The Nature Conservancy, UNE, Casco Bay Estuary 
Partnership, Town of Phippsburg, Maine DEP 

The objective of our pilot project is to assess the feasibility of oyster 
enhancement in an area of the New Meadows River known as “The Basin,” 
adjacent to property owned by the Nature Conservancy. Enhancing oyster 
populations is commonly employed as a strategy to improve nearshore 
habitat with large-scale efforts spanning from Florida to New Hampshire, 
yet this type of work has never been attempted in Maine. The goal of this 
pilot project is to test site-specific methodology, as well as oyster growth, 
survival, and reproduction. Information gained from this pilot project will 
be used to guide and improve future oyster enhancement efforts in Maine. 
Key terms: Oysters, Shellfish restoration, Water quality, habitat 
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i	This	table	contains	a	snapshot	of	recent	and	ongoing	research	projects	in	Maine	and	New	England’s	bivalve	fisheries.	These	projects	were	
voluntarily	added	by	the	research	community,	and	do	not	represent	an	exhaustive	list	of	research	in	the	field.	The	editors	are	determining	
the	interest	and	value	in	continuing	a	similar	research	compendium	online	in	an	effort	to	keep	it	a	living	document.	If	you	are	interested	in	
participating	in	such	an	effort,	please	contact	Jessica@tidalbayconsulting.com.	
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Forecasrting Protozoan Parasites in the Gulf of 
Maine and the Risk of Boaccumulation of Human 
Waterbome Pathogens in Oyster 
 
José A. Fernández Robledo (PI) Peter D. Countway 
(Co-PI), Nicholas R. Record (Co-PI) 
 
Bigelow Laboratory for Ocean Sciences 

Most models for climate change predict an increase in the runoff from 
terrestrial ecosystems in the Gulf of Maine, linked to the increase in storm 
events. In addition to the effect on primary production, there is also an 
increased risk of infectious forms of human enteropathogens reaching the 
shores of the Gulf of Maine, thereby increasing the chances of transmission 
to molluscan hosts. Our goal is to model the predictability of ‘infection risk’ 
by the human enteropathogens Cryptosporidium and Toxoplasma in 
commercial oysters (C. virginica) through determinations of relationships in 
time and space among 1) oyster health status 2) the severity of infections by 
Dermo and MSX and 3) the presence of Cryptosporidium and Toxoplasma 
oocysts. Outcomes will include  an epizootilogical map for Dermo, MSX,  
Cryptosporidium parvum and Toxoplasma gondii in oysters from Maine.  
Key terms:  oysters, public health 
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