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1.0 Introduction
The Fishermen and Scientists Research Society (FSRS) and Gulf of Maine Lobster
Foundation (GOMLF) held a joint lobster science workshop on February 19, 2009 at the
Best Western Glengarry Hotel in Truro, Nova Scotia. More than 120 people attended the
event which brought together industry leaders from throughout Atlantic Canada and the
Gulf of Maine, including fishermen, scientists, the academic community, and other
industry stakeholders.
The FSRS-GOMLF Lobster Science Workshop focused on two main topics. The morning
session focused on Lobster Post-Larval Collector Research Collaboration and included
updates on the various lobster collector research projects currently underway throughout
Atlantic Canada and New England. Expanding the scope of the lobster collector research
projects was also explored, and a presentation was given on how the lobster collectors
could be used as a tool for bio-diversity research. In the plenary session participants
discussed formalizing what has to this point been a loose collaboration between the
various lobster collector projects, as well as other lobster settlement projects. As part of
the discussion on moving forward, the following questions were considered: are any
changes/refinements needed to the current standard protocols; data collection, use and
management; objectives of the collaboration; who would be the collaborators - collector
sampling, suction sampling and biodiversity sampling; and how to integrate collector data
with suction sampling and biodiversity data. There was a commitment to move forward
with the collaboration, and the importance of such opportunities as this workshop to bring
everyone together was stressed. It was recommended that the collaboration of lobster
collector projects should meet annually to review results and continue the information
exchange and the expansion of the research, both geographically and in terms of the scope
of the research.
The second session focused on Using Science to Better Understand the Environmental and
Economic Impacts of the Lobster Fishery, and included presentations on using life cycle
assessment to understand global environmental impacts of lobster fishing in the Gulf of
Maine, studies on the impacts of trap density on catch, and bait to catch ratio in the Nova
Scotia lobster fishery. The workshop concluded with a short discussion on other research
that is being done and potential future research. The following report summarizes the
presentations and discussions, as well as the results of the plenary session.
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1.1
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Agenda

9:00 - 10:00

Registration

10:00 - 10:15

Welcome/Introductions and Opening Remarks

10:15 – 10:45

Overview of Lobster Post-Larval Collector Research Collaboration – Rick Wahle

10:45 – 12:45

Regional Summaries and Other Project Overviews
x Beaver Harbour, NB - Rémy Rochette
x Lobster Bay, Port La Tour, Sambro and Cape Breton, NS – John
Tremblay
x Canso, NS - Katherine Newell
x Southern Gulf of St. Lawrence DFO Gulf Region - Michel Comeau
x Gaspé (Grande-Rivière) Quebec – Patty King
x Bonne Bay and Bonevista Bay, NL - Victoria Burdette-Coutts
x Monitoring Biological Diversity on Nearshore Lobster Habitat in Nova
Scotia - A Fall 2008 Update – Angelica Silva

12:45 – 1:45

Lunch

1:45 – 2:45

Plenary – Moving Forward: Discussion on Formalizing the Lobster Post-Larval
Collector Research Collaboration and Integration With Other Research.
x Are any changes/refinements needed to the current standard protocols?
x Data Collection, Use and Management
x Objectives of the Collaboration
x Who would be the collaborators?
i Collector Sampling
i Suction Sampling
i Biodiversity Sampling
x How to integrate collector data with suction sampling and biodiversity
data

2:45 – 3:30

Using Life Cycle Assessment to Understand Global Environmental Impacts of
Lobster Fishing in the Gulf of Maine - Catherine Boyd

3:30 – 3:45

Coffee Break

3:45 – 4:05

Trapped in Maine: Studies on the Impacts of Trap Density on Catch - Carl
Wilson

4:05 - 4:25

What is the Bait to Catch Ratio in the Nova Scotia Lobster Fishery? - TBA

4:25 – 4:55

Plenary - Discussion on What Other Science Needs to be Done, Future Direction

4:55 – 5:00

Wrap Up/Closing Remarks

5:00 - 6:00

Reception
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2.0 Presentations
2.1 Lobster Passive Postlarval Collector Research Collaboration
By Rick Wahle, Senior Research Scientist, Bigelow Laboratory of Ocean Sciences

2.1.1 Presentation

Lobster Collector
Research Collaboration
Today’s Agenda
• Overview of Collaborative
& New England NOAA/NEC Project - Wahle
• Regional Updates
Rochette, Tremblay, Newell, Comeau, King, Burdett-Coutts

• Monitoring Biological Diversity – Silva
• Discussion
– Formalizing a wider, long-term collaboration
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2.1.2 Summary
Written by Shannon Scott-Tibbetts, Acting Research Biologist, FSRS and Rick Wahle, Senior Research Scientist,
Bigelow Laboratory of Ocean Sciences

Rick Wahle, a senior research scientist from the Bigelow Laboratory for Ocean Sciences, gave
an overview of the studies being done on Young-of-Year (YoY) lobster recruitment; in
particular, the Lobster Postlarval Collector project. Why would we choose to use postlarval
collectors? There has been good success in other parts of the world with using collectors as a
tool in forecasting lobster harvests. The western rock lobster (Panulirus cygnus) of Western
Australia is one example.
For two decades the method of choice to evaluate the abundance of YoY lobsters has been by
diver-based suction sampling in shallow (5-10 m) cobble-boulder habitat, the preferred nursery
for young lobsters. As of 2008, monitoring by suction sampling was being conducted at some
78 fixed sites within 15 regions in New England and Atlantic Canada. While suction sampling
has provided valuable information on time trends and spatial patterns of YoY recruitment, the
method has always been limited to the safe and practical limits of SCUBA diving. Passive
postlarval collectors, therefore, open a window on YoY recruitment in areas of the sea bed
inaccessible to divers.
The collectors were developed in collaboration with New England fishermen with support from
one of National Oceanic and Atmospheric Administration’s (NOAA) cooperative research
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programs called the Northeast Consortium (NEC). The idea was to make the collectors easy to
deploy with a standard trap hauler and to test their performance. Preliminary trials demonstrated
that the densities of YoY lobsters found in collectors compare favourably with those found in
the natural cobble habitat with suction sampling. They also found no significant loss of young
lobsters during the haul-back process. The size range of newly settled YoY lobsters at the end
of the settlement season was around 7-10 mm, but they also found larger lobsters that crawled
into the collectors from the surrounding seabed. Fish, crabs and other invertebrates also
recruited the collectors.
Because of the promising results of the initial trials, Wahle and collaborators were awarded a
second larger NEC grant to apply the collectors to one of the burning questions in lobster
biology: How deep do lobster postlarvae settle? The answer to this question could have
important implications for regional differences in lobster production. The objective of this twoyear project was to deploy collectors over a range of depths (5-80 m) in regions of contrasting
oceanography to see how the degree of thermal stratification of the water column influences
vertical settlement patterns. Three-hundred collectors were divided among three regions:
eastern Maine at the mouth of the Bay of Fundy, where the water column is well mixed and
temperatures are uniform from surface to bottom; mid-coast Maine where the water column
stratifies during the summer, and Rhode Island where it also stratifies, but is considerably
warmer over the same depth range. Results of the two years consistently showed that the depth
wise pattern of YoY recruitment mirrors the thermal structure of the water column. Where the
water column is stratified during the summer, settlers tend to concentrate in the warmer shallow
zones, but where temperatures are the same at all depths, settlement is more uniform. Results
also indicate that larger lobsters followed the same depth trends as the smaller lobsters.
The back-to-back NEC projects that supported collector development and research in the US
became a catalyst for a much wider collaboration among US and Canadian lobster researchers
and fishermen from Rhode Island to Newfoundland. The project inspired interest in Norway
and Sweden as well. With the FSRS’s help in getting the word out, all collaborators adopted
the same collector design and sampling protocol. In 2007, with new collaborators in
Massachusetts, New Brunswick, Nova Scotia, and Newfoundland some 700 collectors were
deployed. And in 2008 with the addition of more sites in the southern Gulf of St. Lawrence and
PEI, all told 1128 collectors were deployed over 21 regions. Where collector sites overlapped
with suction sampling sites, a strong correlation was found between YoY densities measured by
the two methods. Selectivity analysis also suggests that collectors catch slightly more settlers
than the suction sampling. To date, no European lobster (Homarus gammarus) settlement has
been detected with collectors by our Scandinavian colleagues, though.
Wahle also compared the pros and cons of using the collectors versus the suction sampling.
The advantage of collectors is that they can go in locations where divers cannot; they are
fishermen friendly, and they work well for some species of fish too. Disadvantages of
collectors are that they are more expensive and labour-intensive than suction sampling. There is
the materials cost, and then the fact that a deployment trip is needed in the spring. In contrast,
suction sampling involves only a single trip at the end of the settlement season and involves
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much less heavy equipment. Suction sampling has therefore become the monitoring tool of
choice in the US, and the protocols are very well established, and is funded for the long term by
the participating states. NEC funding for the collector research will end in 2009, although
collectors may still be used to address focused research questions. The project has made the
record books in three ways: the depth comparison has reported the deepest record of settlement
at 80 m in Maine; the extended collaboration has made possible the northernmost record for
settlers in Bonne Bay, NL; and all together, this has been the largest scale synoptic view of
lobster settlement ever conducted.
In the coming years the separate groups will have to decide whether they wish to continue with
collectors, suction sampling or both. For those who wish to continue, it will be important to
formalize settlement monitoring collaboration. These groups will need to discuss their fishery
and biodiversity-related objectives, and how to integrate collector and suction sampling data.

2.1.3 Discussion
Written by Shannon Scott-Tibbetts, Acting Research Biologist, FSRS
Q: Rock Lobster (Panulirus cygnus) decline in Australia, did the collectors predict this?
A: Yes, the settlement index has proven to accurately predict changes in landings. There is a 3
year lag between settlers and when they show up in the fishery. This survey has been going
on for 40 years.
Comment: Collectors have been used in New England sites in 2005, and then again starting in
2007. Collectors should be set prior to the beginning of the settlement season - in mid-May
in Rhode Island, and in mid-July in the Gulf of Maine.
Q: Marine plants growing on collectors, does this have an effect on the lobster catch?
Wouldn’t it be better to leave them out all year to have a more natural feel to them?
A: Need to haul the traps to do maintenance. Also, can’t have traps out all year in some
locations due to fishing seasons and logistics of hauling. So, can’t keep some out and haul
others because that would add confounding effects, and the results would not be
comparable.
Q: Reasoning behind the locations of collectors?
A: Hard bottom substrate, standardized depth (to be comparable to suction sampling).
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2.2 Regional Summary - Lobster Settlement/Collector Project,
Beaver Harbour, NB
By Rémy Rochette, Associate Professor, Biology Department, University of New
Brunswick (Saint John)

2.2.1 Presentation
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•
•
•
•
•
•
•
•
•
•
•
•
•

1.What collector design did you use? (eg:ᩤ weight, size of rocks, general construction)
2.How many collectors did you deploy and where? (including depth and type of bottom)
3.Did you attach a temperature gauge to any or all of the collectors?
4.What method did you use to deploy and retrieve the collectors? (Including transportation to
the vessel, loading on vessel, deploying and retrieving from vessel)
5.Did you have any problems with deployment and retrieval and, if so, how did you address
them?ᩤ Are there any unresolved problems?
6.What data did you collect?
7.What format is your data in?ᩤ Is it in a format that will allow it to be easily shared?
8.Has all your data been entered?
9.What results did you see?
10.What are your plans for 2009?
ᩤ Will you be expanding your project?
Do you foresee using this tool for long term monitoring.
ᩤ Pros and cons of using it for long term.11.Other issues?

• 24 collectors "NORTH site" (centre:ᩤ45ᨻ03.551 N, -66ᨻ
44.069 W)
• YOY: 0.30 ᩋ 0.14
• All lobsters: 1.86 ᩋ 0.42
• 25 collectors "SOUTH site" (centre: 45ᨻ03.511 N, -66ᨻ
44.077 W)
• YOY: 0.57 ᩋ 0.17
• All lobsters: 1.14 ᩋ 0.25All 49 sites pooledYOY: 0.44 ᩋ
0.11All lobsters: 1.49 ᩋ 0.25
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Beaver Harbor
25 July - 18 Oct 2007

*

NASA

Collector Design
•
•
•
•

Similar design/construction as lobster trap
2’ x 3’ x 6” (§0.56 m2)
Smooth and rounded quarry rocks §8-12 cm diameter
§150-200 lbs (68-91 kg)
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Spatial Layout:
32 collectors

32

32

•

14 “shallow” (§ 10 m LAT)
– 2 lines (n = 7 per line)
– Fine-sediment bottom
– No temperature gauge

•

18 “mid-depth” (§25-30 m LAT)
– 4 lines (n = 4 or 5 per line)
– Fine-sediment bottom
– No temperature gauge

•

Tide range: -0.2 to 7.5 m
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Problems
•
•
•
•
•

Weight of cages
Securing assistance of fishermen
Cost of deployment/retrieval
Beaver harbor is a busy harbor!
Dragging-recovery (cage contamination)
Contamination!

Astarte undata
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Results:

Number of lobsters

Size Frequency Distribution

8

N=37
28 Collectors

6

4

Year’s settlers

2

Carapace length

34
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Density of settlers ( 11 mm)
High variability between collectors

Density of settlers (#/m2)

Depth: F1,22 = 0.14; P= 0.91
Transect [Depth]: F3,22 = 0.53; P= 0.67

27 collectors

Depth of collectors

Density of settlers (Total  11 mm)
Variance components

Note: variance partitioning not possible due to unbalanced design
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Density of settlers ( 11 mm)
High mortality of settlers

Density of settlers (#/m2)

“Alive”
8

“Dead”
F1,25 = 0.66; P= 0.43

F1,25 = 0.077; P= 0.78

6

4
2

14 collectors

13 collectors

14 collectors

13 collectors

Depth of collectors

Plans for 2008?
•
•
•
•

Good question….
Attempt to continue sampling at Beaver Harbor
Add < 10 m strata to be inside lobster nursery area?
Designing projects adequate for graduate students
– e.g., add predator treatment?

• Need to find dedicated funding to continue/expand…
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NSERC Strategic Project Grant
Target Area: Healthy Environments and Ecosystems
•

Funding Potential
–
–
–
–

1-3 year funding
early-stage project research in targeted areas
§$200K per year, ballpark…
Due April 15, results announced in October

•

Goal of NSERC SPG: increase research and training in targeted areas
that could strongly enhance Canada’s economy, society and/or
environment within the next 10 years

•

At least one academic researcher and at least one supporting
organization
– must be actively involved in all stages of the project; in-kind contributions are
required, but cash is not
– is a Canadian-based company that can apply the research results in a way that
generates wealth or employment OR a government organization that can apply
the results in a way that strengthens public policy

NSERC Strategic Project Grant
Target Area: Healthy Environments and Ecosystems
•

falls within the areas highlighted in the Government of
Canada’s science and technology strategy and will benefit
from increased earmarked funding.

•

seeks better ways to protect and conserve Canada’s natural
resources through research to enhance and maintain healthy
environments and ecosystems that are better able to adapt to
these disturbances (e.g., industrial activities, climate change,
habitat use, resource exploitation).

•

targeted natural resources include groundwater, estuarine and
coastal waters, rivers, lakes, soil, air and forests within
managed and/or natural ecosystems.
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NSERC Strategic Project Grant
Target Area: Healthy Environments and Ecosystems
• Research is required to:
– determine ecological processes that are sensitive indicators of
ecosystem health, particularly those with promise to guide
environmental policy relative to the impact of resource utilization
activities such as urbanization, agriculture, fisheries, mining and
forestry
– determine specific interventions that could significantly help
ecosystems adapt to disturbances such as changing climate and
economic activities with particular attention to the biodiversity of
plants and animal life
– determine ways to significantly improve our ability to effectively and
sustainably use water resources in anticipation of local climate
change variability
– determine better and more effective ways to manage wastes and
remediate contaminated soil and groundwater

NSERC Strategic Project Grant
Healthy Environments and Ecosystems:
Research Topics

38

38

a)

Ecosystem Adaptation, Interventions and Modeling

b)

Water Resources

c)

Waste Management and Site Remediation
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NSERC Strategic Project Grant
Ecosystem Adaptation, Interventions and Modeling
Researchers are invited to investigate ecosystem response to human
intervention and climate change, and develop quantitative analytical
methods that link environmental quality with ecosystem change.
Researchers are encouraged to develop strategies incorporating sensitive
indicators of ecosystem health, particularly those that could guide
environmental policy relative to the impact of resource utilization activities
such as urban land consumption, agriculture, fisheries, mining and forestry.
It would be highly valuable to have quantitative models that could project
future ecosystem form and function scenarios relative to resource
utilization (e.g., reduction of ecosystem size, fragmentation, annual forest
cut), soil properties, water quality and biodiversity. Researchers are
encouraged to investigate the mechanisms and processes most sensitive
to increasing levels of human utilization that alter forests, freshwater and
coastal systems and could be expected to be early indicators of natural
processes of ecosystem adaptation under anticipated scenarios for climate
change, as well as the short- and long-term consequences of these
adaptations to the Canadian economy and society.

NSERC Strategic Project Grant
Ecosystem Adaptation, Interventions and Modeling
•

Within this target area there is a need to address
– how human utilization activities alter forest, freshwater and
coastal ecosystems relative to their capacity to adapt in a
manner not detrimental to the economy nor societal
expectations
– how specific interventions may help ecosystems better adapt to
climate changes through, for example, maintaining or enhancing
biodiversity
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NSERC Strategic Project Grant
Ecosystem Adaptation, Interventions and Modeling

• Research within this topic will be limited to:
– Adaptation Strategies
– Impact of Climate Change on Forests, Freshwater and
Coastal Ecosystems
– Modeling of Ecosystems

NSERC Strategic Project Grant
Ecosystem Adaptation, Interventions and Modeling
•

Research within this topic will be limited to:
1)
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Adaptation Strategies: There is a need to develop ecosystem
level strategies that will ensure that our ecosystems remain
sustainable despite increasing levels of human demands on
their energy flows and material resources. Researchers are
encouraged to identify and assess the industrial practices or
human interventions that would be more effective in helping
ecosystems and/or significant components within an
ecosystem adapt to change. A goal is to recommend those
practices or interventions that will help to maintain or enhance
the benefits we gain from forests, freshwater and coastal
ecosystems, while maintaining or enhancing biodiversity.
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NSERC Strategic Project Grant
Ecosystem Adaptation, Interventions and Modeling
•

Research within this topic will be limited to:
2)

Impact of Climate Change on Forests, Freshwater and Coastal
Ecosystems: Researchers are encouraged to develop quantitative
experimental studies and/or quantitative models to determine the
mechanisms and processes more sensitive to the impact of climate
change on forest and freshwater ecosystems. These include
recommended management practices and interventions that are
specifically designed to better prepare ecosystems for climate
change and that could be used to guide environmental policy and
guidelines.

3)

Modeling of Ecosystems: Researchers are encouraged to develop
quantitative models that better represent processes and
interrelationships at the ecosystem scale to simulate how
anthropogenic disturbance and/or climate change affect ecosystem
functions.

NSERC Strategic Project Grant
Selection Criteria (equal weight)
•
•
•

•

•
•

•

Originality of the Research: project must promise to generate new knowledge or to
apply existing knowledge in an innovative manner.
Quality of the Research: project must be scientifically sound and technically feasible.
It must fall within a specific target area.
Project Work Plan: project must have a clear and coherent work plan that
demonstrates a high probability of achieving the objectives in the proposed time
frame.
Quality of the Applicants as Researchers: research team must have all the expertise
to address the defined objectives competently and to complete the project
successfully.
Training Potential: project must provide opportunities to train students and other
highly qualified personnel with skills relevant to the needs of Canadian organizations.
Interactions with the Supporting Organizations: supporting organizations must have
the capacity to apply the results of the research and must be actively involved in all
stages of the project.
Benefits to Canada and the Supporting Organizations: proposal must identify how
the work will benefit the supporting organization and must demonstrate that
exploitation of the research results will benefit Canada within a ten-year time frame.
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2.2.2 Summary
Written by Katie McGrath, Fisheries Technician, FSRS

Rémy Rochette of the University of New Brunswick Saint John gave a presentation on The
Lobster Settlement/Collector Project conducted in 2007 and 2008 in Beaver Harbour, New
Brunswick. Beaver Harbour is located in southwestern New Brunswick along the Bay of
Fundy. For this project, collectors were deployed to catch young-of-year lobsters to try to find
were they are settling, and how the density of settlers in collectors compares to their density on
natural substrates outside of the collectors. In 2007, 32 collectors were deployed and in 2008
that number rose to 50.
For the 2007 project year, 32 collectors were deployed on fine-sediment bottoms from July 25th
to October 18th. Fourteen of these collectors were placed in “shallow” water (~10 m LAT).
These collectors were placed in two lines with 7 collectors per line. Eighteen collectors were
placed in “mid-depth” (~12-30 m LAT) locations in four lines of 4 or 5 collectors per line.
From this season, some problems were identified such as the weight of the cages, obtaining the
assistance of fishermen, the amount of traffic in Beaver Harbour, cage contamination due to
dragging during recovery and the cost of deployment and retrieval.
Due to technical difficulties, only slides from the 2007 project year was presented, however, a
summary of the 2008 project results was given. In 2008, the 50 traps deployed were separated
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into two groups of 25. Local fishermen helped with the deployment and retrieval of the
collectors.
Summary of 2008 Results:
Site: Beaver Harbour
Deployment: 11 July 2008
Retrieval: 24 October 2008
Total number of collectors: 50 (1 lost)
Layout: 2 groups of 25 collectors; a few meters between adjacent collectors in a group, and
approximately 75 meters between groups
Substrate type: Bedrock with rocks and cobbles, as well as sediment with cobbles
Summary statistics (mean # per square meter ± SE)
Preliminary data from sorting in the field:
24 collectors "NORTH site" (centre: 45°03.551 N, -66° 44.069 W)
YOY: 0.30 ± 0.14
All lobsters: 1.86 ± 0.42
25 collectors "SOUTH site" (centre: 45°03.511 N, -66° 44.077 W)
YOY: 0.57 ± 0.17
All lobsters: 1.14 ± 0.25
All 49 collectors pooled
YOY: 0.44 ± 0.11
All lobsters: 1.49 ± 0.25
Results indicate that there were fewer settlers in 2008 than there were in 2007, but both
years the lobster young were about the same size.
Funds have been acquired to continue the project for another 3 years through a NSERC
Strategic Project Grant, which will allow for the purchase of 300 new collectors.

2.2.3 Discussion
Written by Katie McGrath, Fisheries Technician, FSRS

Q: Did you compare weather in 2007 and 2008 with the amount of settlers?
A: No we didn’t but in the future with more years of collection we could be able to.
Q: Do you take into consideration the prevailing tides when you are placing the collector
traps?
A: No we didn’t. We had to go with where there was already data collected by suction
sampling over the previous 20 years.
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