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ABSTRACT 
An ecological risk assessment was conducted for the Eastern Shore Islands Area of Interest (ESI 
AOI) to establish the relative risks presented by a variety of human activities to the identified 
conservation priorities for a potential Marine Protected Area (MPA). Activities considered in the 
assessment were limited to those that currently occur within the AOI (fisheries, aquaculture, 
recreation/tourism, and marine transportation) and those which may occur within the near future 
(aquaculture expansion). The risk analysis approach assessed the consequence of an interaction 
between activity/pressures and ecological components by estimating the magnitude of each 
interaction and the degree to which each ecological component was sensitive to the 
activity/pressure. Once the consequence level was determined it was combined with the 
likelihood (i.e., probability) of the pressure interacting with the conservation priority to 
determine the overall level of risk. The findings of this assessment will contribute to decision-
making on activities that would be allowed under the regulations within a potential ESI MPA, 
and will help inform the design of the boundary and zones for a future MPA.  

 

 
RÉSUMÉ 
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1.0 INTRODUCTION 

1.1 Background 
In support of the Government of Canada’s commitment to protect 10% of Canadian waters by 
2020, Fisheries and Oceans Canada has identified the Eastern Shore Islands as an Area of 
Interest (AOI) for marine protected area (MPA) designation under the Oceans Act. This site was 
selected through a DFO-led conservation planning effort that looked at available science, local 
and traditional knowledge, commercial activities and cultural values for the waters off Nova 
Scotia and included consultations with First Nations, the Province of Nova Scotia, local fishing 
associations and community groups.  

Located along the Eastern Shore of Nova Scotia, the Eastern Shore Islands AOI is approximately 
2,000 km2, and encompasses a dense archipelago of hundreds of islands stretching from Clam 
Bay near Jeddore Harbour to Barren Island near Liscomb Point (Figure 1.1-1). The site extends 
seaward roughly 25 km from the mainland, reaching depths of approximately 100 m. The 
boundaries reflect a general area of consideration and should not be considered as future MPA 
boundaries.  
 
This highly natural area includes rich beds of eelgrass, kelp, and adjacent salt marsh that provide 
important biogenic habitat for many marine fish and invertebrate species. The area includes 
spawning habitat for Atlantic herring, juvenile areas for groundfish, and coastal habitat for 
endangered Atlantic salmon. The islands and surrounding waters also provide important nesting 
and foraging grounds for many colonial seabirds and shorebirds, including at risk species such as 
Harlequin duck and Roseate tern. Throughout the AOI, lobster and other coastal fisheries 
provide a strong economic foundation that supports the communities along the Eastern Shore. 
The area also has a growing ecotourism sector, and many of the islands are protected through 
provincial and private conservation efforts, including current efforts by the Nova Scotia Nature 
Trust’s “100 Wild Islands Legacy Campaign”1.  

 

                                                 
1 http://www.100wildislands.ca  

http://www.100wildislands.ca/
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Figure 1.1 - 1. The Eastern Shore Islands AOI. The boundaries for the proposed marine protected 
area shown on this map are for information, study and consultation purposes only.  

The MPA Establishment Process 

Following the selection of the Eastern Shore Islands as an AOI, the process for establishing and 
managing Oceans Act MPAs includes the following steps2: 

• Step 1: Announce Area of Interest  
• Step 2: Gather and assess information 
• Step 3: Design site 
• Step 4: Develop regulations and designate the MPA  
• Step 5: Manage the MPA 

After the AOI was selected, an Ecosystem Overview Report (Jeffery et al., 2018) was drafted to 
summarize the ecological and biophysical characteristics of the site, and several other overview 
reports, such as a marine harvest profile (DFO Policy and Economics Branch, 2018) an 
Indigenous knowledge and use study and a fishermen’s knowledge and use study have been/are 
being produced to describe social, cultural, and commercial importance of the site.  

The information gathered and assessed in Step 2 of the process, including information and 
analysis from this risk assessment, will provide the basis for consultation on site design, 
including the development of goals, conservation objectives, regulatory measures, boundary and 
zoning of a future MPA. 

                                                 
2 For more information on the establishment and management of MPAs under the Oceans Act see: http://www.dfo-
mpo.gc.ca/oceans/marineareas-zonesmarines/mpa-zpm/process-processus-eng.htm.  
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Once the site design phase is completed, regulations are drafted and published in Canada 
Gazette I for a public comment period. The regulations can then be modified based on the public 
comments received prior to publishing in Canada Gazette II and formal designation as an Oceans 
Act MPA. 

Consultation is integral to all steps of this process. In addition to using established consultation 
mechanisms for First Nations and the Province of Nova Scotia, a dedicated Advisory Committee 
was created to serve as a key platform for multi-sector engagement in the MPA establishment 
process. The purpose of the Advisory Committee is to serve as a forum to share information, 
exchange views, and provide advice on MPA design prior to designation. A working group 
composed of the membership of the Eastern Shore Fishermen’s Protective Association (ESFPA) 
was also created to complement the Advisory Committee and allow for broader participation and 
input from the fishing industry. Eastern shore communities will be provided opportunities for 
engagement and consultation on the AOI through a series of public open houses and workshops. 

1.2 Risk Assessment Overview 
Risk can be expressed as a combination of the consequence of an event and the associated 
likelihood of occurrence. In an ecological context, a risk assessment can help to determine the 
potential risks that human activities pose to specific ecological components (i.e., conservation 
priorities) of interest. The ecological risk assessment process begins with characterizing both the 
ecological components of interest and relevant human activities in the study area, and 
determining the potential for interaction.  A risk analysis is then conducted to assess the 
consequence of interactions between each activity/pressures and ecological components by 
estimating the magnitude of each interaction and the degree to which each ecological component 
is sensitive to the activity/pressure. The estimated level of consequence is then combined with 
the likelihood (i.e., probability) of the pressure interacting with the conservation priority to 
determine the overall level of risk. As part of the analysis, existing management measures will be 
considered, and other identified factors that may affect the consequence of exposure, such as 
level of uncertainty, will be noted (ISO 2009).  The approach to risk analysis is described in 
detail in section 1.6 below. 

1.3 Objectives 
Oceans Act MPA regulations are designed to meet a set of site-specific conservation objectives. 
MPA regulations typically include general prohibitions to prevent removal or harm to species 
and/or habitats, some form of zoning scheme, activity approval requirements (e.g., for research, 
or commercial tourism), and exceptions to the regulations (e.g., national security, certain low 
impact fishing activities). Many Oceans Act MPAs also include at least one highly restricted 
zone where commercial resource extraction is prohibited to allow natural processes to occur 
uninterrupted. 

The ecological risk assessment for the Eastern Shore Islands AOI will inform the discussion 
about activities that may be allowed to continue and activities that should be restricted or 
prohibited in a future MPA. The findings from this assessment will also help to highlight 
activities and associated interactions that may require careful management and monitoring post 
MPA designation.  
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MPAs are designated as a tool to protect biodiversity so tolerance for risk within an MPA is 
lower than for other areas. Thus, the risk scores presented here do not necessarily represent 
DFO’s assessment of risks for the same activities elsewhere in the Scotian Shelf bioregion.   

1.4 Scope of the Assessment 
An important first step of ecological risk assessment is scoping (Fletcher, 2005; Hobday et al., 
2011; DFO, 2012b), which includes defining the spatial and temporal bounds of the assessment, 
along with the ecosystem components (i.e., conservation priorities) and human activities that will 
be assessed. These are each described in more detail below.  

1.4.1 Spatial bounds 

The geographic extent of the Eastern Shore Islands risk assessment is defined by the AOI 
boundary (Figure 1.1-1).  

1.4.2 Temporal bounds 

In accordance with DFO Science advice (DFO, 2012c), activities were considered in the 
assessment if they currently occur within the AOI or if there has been a demonstrated interest in 
the pursuit of these activities in the near future (i.e., within the next decade).  

1.4.3 Conservation Priorities 

A primary goal for a future ESI MPA would be to conserve and protect the ecological integrity 
of the area, including its naturalness, biodiversity, ecosystem function, productivity, ecosystem 
function, and the special natural features of the site. However, these aspects are not easily 
considered in a risk assessment approach. Thus, for reasons of practicality, the ecological risk 
assessment for the ESI AOI will focus on the specific ecological features that have been 
proposed as conservation priorities for the ESI AOI through a science peer review process (DFO 
2018).   

The complete list of conservation priorities proposed by DFO Science is: 

• relatively high naturalness; 

• the unique and complex geomorphology in terms of the dense archipelago and diverse 
mosaic of substrates and marine biogenic habitat, including subtidal macrophytes 
(specifically, Eelgrass and kelp);  

• area of importance for Atlantic Salmon;  

• Atlantic Herring spawning area;  

• important area(s) for juvenile groundfish including Atlantic Cod, White Hake, and 
Pollock; and  

• important areas for nesting, foraging, and migratory marine birds.  
For further information regarding the key features of the site and to gain a more complete 
understanding of the ecology of the ESI, refer to Jeffery et al., 2018.   
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Below is a description of the conservation priorities for the ESI AOI that will be the focus of this 
risk assessment. Note that the spatial extent of the conservation priorities was identified based on 
best available knowledge of the area and the precautionary principle. 
 
Biogenic habitat 
Eelgrass (Zostera marina), Rockweed (Ascophyllum nodosum), salt marsh (Spartina spp.), and 
kelp beds found throughout and adjacent to the AOI provide important habitat and food for 
invertebrates, fishes, and marine birds. Both adult and juvenile lobster (Homarus americanus) 
use Rockweed and Eelgrass as shelter from predators and have been observed feeding on 
Rockweed itself. Juvenile Atlantic Cod use Eelgrass as shelter from predators (Karnofsky et al. 
1989, Ryan et al., 2012, Vercaemer et al. 2018, Wong et al. 2016). Common Eider (Somateria 
mollissima) ducklings, especially those too young to dive, feed primarily on invertebrates 
associated with the floating canopy of submerged Rockweed (Hamilton 2001). Herring also will 
spawn in Eelgrass and seaweed beds to provide their eggs with a suitable substrate to attach. The 
distribution of eelgrass and macroalgae beds is often dynamic and the full extent in the coastal 
zone, and the AOI specifically, is not well-described. However, the conditions associated with 
presence of these beds is generally known (see Table 1.4-1 and plant/algae specific sections 
below) and can be used to predict where these features can and-or are likely to occur within the 
AOI. 
 
Table 1.4-1: Depth ranges for common plants and seaweeds found within the Eastern Shore 
Islands AOI (modified from Khan et al. 2018). 
Species Common Name Depth range (m) 
Macroalgae 
Saccharina longicruris Kelp 2-60 
Saccharina latissimi Sugar Kelp 2.5-30 
Laminaria digitate Kombu/Oarweed 0-40 
Fucus vesiculosus Bladder Wrack 0-10 
Fucus serratus Toothed/Serrated Wrack 0-10 
Chondrus crispus Irish/Carrageen Moss 0-20 
Ascophyllum nodosum Rockweed 0-10 
Plants 
Zostera marina Eelgrass 0-20 
 
   

Eelgrass 
In contrast with other coastal areas where Eelgrass is in significant decline, Eelgrass beds 
of the ESI, including in Jeddore Harbour, Clam Harbour, Gerard Island, False 
Passage/Cable Island and Taylor Head are considered healthy, abundant and stable (DFO 
2018). For the purpose of this assessment the predicted spatial extent of eelgrass within 
the AOI was determined based on expert opinion and habitat requirements, including 
depth (0-20m) and substrate (mud and sand) (Figure 1.4-1). Note that due to the patchy 
and highly variable distribution of benthic habitats found in within the AOI, this 
prediction may be an overestimation of the actual distribution of eelgrass beds in the area.   
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Figure 1.4-1 Predicted spatial extent of eelgrass within the AOI (blue boundary line) as 
determined by habitat requirements, including substrate type and depth range. 
 
Kelp 

Kelps are highly productive ecosystem components (Filbee-Dexter et al. 2016) and have 
an abundant but patchy distribution throughout the nearshore AOI (Vandermeulen 2018). 
Per unit area, primary production of kelp is amongst the highest known in aquatic 
ecosystems. Specifically, kelp produces detrital material and dissolved organic matter 
that provides an important food source for marine ecosystems. Not surprisingly, kelp 
beds are known to be very important to the nearshore ecology of Nova Scotia, 
particularly in their links to commercial fish and invertebrates (DFO 2013a). In Atlantic 
Canada, several important commercial fishes and crustaceans utilize kelp beds 
throughout their lifetime or during juvenile stages, including cod, tomcod, white hake, 
lobster, rock and Jonah crab.  Kelps are typically found from the low intertidal to depths 
of approximately 20 m, with variation in the depth range related to light attenuation.  For 
the purpose of this assessment, the spatial extent of kelp within the AOI was predicted 
based on expert opinion and considerations for habitat requirements, including depth (0-
60m) and substrate type (hard bottom) (Figure 1.4-2).  Due to the patchy and highly 
variable distribution of benthic habitats found in within the AOI, this prediction may be 
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an overestimation of the actual distribution of kelp beds, particularly in less exposed 
nearshore areas. 

 

 
 
Figure 1.4-2. Predicted spatial extent of kelp within the AOI (blue boundary line) as 
determined by habitat requirements, including substrate type and depth range.  
 

Fish 
The diversity of habitats within the AOI offer a wide-variety of shelter and food sources for the 
various pelagic and demersal fish species found there. Species that rely upon the site include 
Atlantic Salmon (Endangered – COSEWIC), Atlantic herring, and groundfish including Atlantic 
Cod (Endangered – COSEWIC), Pollock, and White hake (Threatened – COSEWIC).   
 
Atlantic Salmon 
The AOI is located within the Southern Upland designatable unit (DU) of Atlantic salmon. 
Southern Upland salmon were assessed as Endangered by COSEWIC in November 2010  as a 
result of population declines and persisting threats to recovery (COSEWIC 2010). Little is 
known about the at-sea behaviour, distribution, and marine survival of these populations, but 
extensive research has been conducted to assess their freshwater habitat and abundance (e.g. 
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DFO 2000, Gibson et al. 2010, Gibson and Bowlby 2009). The Eastern Shore Islands study area 
includes seaward approaches to rivers that support, or once supported, Atlantic salmon. Juvenile 
salmon are known to make use of coastal areas adjacent to these rivers in May and June and 
these nearshore habitats. Adult salmon frequently visit the estuaries within the AOI to check for 
ideal spawning conditions, and may be present within the AOI year-round, either feeding or 
migrating through the AOI between the rivers and open ocean (Jeffery et al., 2018). 

 
Many rivers in the Southern Upland region have undergone some degree of acidification, which 
has been caused by a combination of acid rain and leaching from the underlying bedrock (Amiro 
2000, Watt et al. 1983). Declines in salmon production (~50% from historical levels by 1986) 
have been attributed largely to acid toxicity in the spawning rivers. Rivers that drain into the AOI 
that are known to have salmon returns (as of 2008/09) are the Salmon River (Port Dufferin), 
Quoddy, Moser, Ecum Secum rivers, and West River in Sheet Harbour which is undergoing 
liming remediation by the Nova Scotia Salmon Association and partners, to increase the pH of 
the waters (Bowlby et al. 2014).   

 
For the purpose of the risk assessment, the entire AOI will be used as the spatial extent of marine 
habitat used by Atlantic salmon (Figure 1-4.3). While this is likely an overestimation, without 
clearly defined locations of use, a precautionary approach is being applied. 

 
 Figure 1.4-3. Predicted spatial extent of Atlantic Salmon habitat within the AOI. 
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Atlantic Herring Spawning Area 
Atlantic Herring (Clupea harengus) are an important pelagic forage species in the North 
Atlantic. Atlantic Herring have a high energy content and are a preferred prey item for many 
marine birds, fish, and marine mammals (Bowen and Harrison 1996, Hastings et al. 2014). 
Atlantic Herring eggs are high in lipid content and are an important prey source for Common 
Eiders in the Gulf of St. Lawrence (Cantin et al. 1974). Atlantic Herring spawn in late summer 
and early fall (August and September) in the Eastern Shore and most of Nova Scotia, and this 
species has a strong homing fidelity to its spawning grounds (DFO 2015a). Atlantic Herring eggs 
adhere to rock, gravel, sand, or submerged macrophytes, and as such areas with these substrates 
are important for Herring spawning (Franke and Clemmesen 2011, Kotterba et al. 2017).  

 
A known herring spawning area occurs in the western portion of the AOI (Figure 1.4-4). The 
diversity of substrates and seaweeds in this area may be of benefit to spawning herring. 
Collapsed Herring subpopulations, such as those in the Bras d’Or Lakes, appear to recover very 
slowly. Slow recovery of depleted populations highlights the importance of conserving known 
spawning aggregations and associated habitat  
 
 

Figure 1.4-4. Atlantic Herring spawning area within the AOI. 



14 

 

  
Juvenile groundfish habitat (Atlantic Cod, White Hake, and Pollock) 
Macrophytes in the Eastern Shore provide complex, protective habitat for juvenile groundfish, 
including Atlantic Cod (Gadus morhua), White Hake (Urophycis tenuis) and Pollock (Pollachius 
virens) (DFO, 2018). A groundfish fishing moratorium has been in place in the eastern Scotian 
Shelf (NAFO division 4VsW) since 1993, with few signs of recovery to historic biomass levels.   
Though the reasons for the slower than predicted recovery are varied (e.g., Frank et al., 2005, 
Kristiansen et al., 2011), protection of juvenile habitat will be an important contribution to any 
future recovery. 
 

Atlantic Cod 
Atlantic Cod are historically a commercially important species on the Scotian Shelf. In 
the Eastern Shore, cod have been under the NAFO 4VsW moratorium since 1993. 
Survival during the juvenile life history of cod is tightly tied to the availability of 
structurally complex habitat (e.g., rocky reefs and Eelgrass patches; Gotceitas et al., 
1997, Laurel et al., 2003, Tupper and Boutilier, 1995) and survival during this period 
ultimately influences requirement to the adult life history (Lough, 2010). 
 
White Hake 
White Hake in the Eastern Shore are part of the Atlantic and Northern Gulf of St. 
Lawrence population, which was designated as threatened by COSEWIC as of 2013. 
Juvenile White Hake are known to use  inshore areas, including estuaries (Hare et al. 
2001), Eelgrass beds, and various substrates such as sand, gravel, mud, and/or clay. 
While in these inshore areas, juveniles prey upon invertebrates such as polychaetes and 
crustaceans. In turn, juvenile White Hake are a common prey source for breeding Terns 
(Sterna spp.) (Rock et al., 2007a, Rock et al., 2007b), Harbour Seal  (Bowen and 
Harrison, 1996), and other large predators. 

 
Pollock 
Spawning for Pollock predominantly occurs in offshore waters (>100 m) of the Scotian 
Shelf, though some inshore spawning does occur. Waters adjacent to Necum Teuch, near 
the edge of the AOI boundary, have been identified as important historic inshore 
spawning areas for Pollock. Inshore bays and estuaries provide nursery and refuge habitat 
for juvenile Pollock (McCain et al. 2016). For the Eastern Shore, juvenile Pollack have 
been found to be highly associated with Rockweed beds (Vercaemer et al., 2018). Overall 
the numbers of inshore juvenile and adult Pollock have experienced significant decline. 
 

For the purpose of the risk assessment, the spatial extent of the juvenile groundfish habitat was 
determined based on the predicted distribution of biogenic habitat (i.e., eelgrass, kelp, and other 
nearshore macro-algae) commonly used by juveniles in their first year of life (Figure 1.4-5).  
Though other physical topographic features like cobble and boulders provide habitat to juvenile 
fish (e.g., Lough, 2010), the distribution of these areas within the AOI remains unresolved. Due 
to the patchy and highly variable distribution of benthic habitats found in within the AOI, this 
prediction may be an overestimation of the actual extent of juvenile groundfish habitat. 
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Figure 1.4-5. Predicted spatial extent of juvenile groundfish (blue boundary line) habitat. 
  
Foraging areas for marine and shore birds 
A wide diversity of marine bird species use the AOI at various times of year for breeding, as a 
migratory stopover, and/or as habitat for overwintering due to the varied, abundant, and 
predictable marine prey resources (DFO, 2018).  Specifically, aggregations of breeding marine 
birds, including Common Eider and endangered Roseate Tern, are associated with productive 
feeding grounds and habitats with relatively low predation pressure and human disturbance 
within the AOI, and the area offers important wintering habitat for the Harlequin Duck (Special 
Concern – SARA). 
 
Roseate Tern 
Roseate Tern (Endangered – SARA) breeding colonies occur on inshore islands within the AOI. 
Roseate Tern adults generally forage on small schooling fish within a 20 km radius of their 
breeding colonies (Rock et al. 2007, Thaxter et al. 2012), so the foraging area used by breeding 
adults is predicted to encompass the AOI (Figure 1.4-6).  
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Figure 1.4-6. Predicted foraging habitat for Roseate Tern. 

 
Common Eider 
Significant numbers of Common Eider breed in the AOI (DFO, 2018). Adults rely 
predominantly on Blue Mussel prey, while young ducklings depend almost entirely on 
invertebrate prey associated with the floating Rockweed canopy (Hamilton 2000, 2001). The 
predicted spatial extent of common eider habitat within the AOI was determined based on depth 
(0-10m) and substrate requirements (hard bottom) for blue mussel and rockweed (Figure 1.4-7). 
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Figure 1.4-7.  Spatial extent of predicted Common Eider habitat within the Eastern Shore Islands 
AOI. 
 
 
Harlequin Duck 
Harlequin Ducks occur in the largest provincial concentrations within the ESI area. 
Overwintering adults forage on molluscs in nearshore exposed rocky habitat characterized by 
large cobbles (>30 cm in diameter) (Figure 1.4-8).  

 
 
Figure 1.4-8.  Spatial extent of Harlequin Duck habitat within the Eastern Shore Islands AOI. 
Map under development.  
 

 
 
Certain conservation priorities proposed by DFO (2018) for the ESI AOI are not well-suited for 
risk assessment. These are briefly described along with the rationale for their exclusion in Table 
1.4-2.   
 



18 

 

Table 1.4-2. Conservation priorities recommended by DFO (2018) that will not be subject to this 
ecological risk assessment.  

Conservation 
priority 

Description Rationale for scoping out 
of the risk assessment 

Relatively natural 
ecosystem 

The Eastern Shore Islands remain highly 
natural as a result of low population density 
and correspondingly low human activities, 
including impacts from pollution and coastal 
development, relative to areas near Halifax, 
St. Margaret's Bay, and the South Shore.  

Naturalness could be 
affected by many human 
influences but is difficult to 
assess using the current 
approach (i.e., sensitivity 
metrics for species, habitats 
and community properties 
are not appropriate to assess 
impacts to naturalness). 

Complex/unique 
mosaic of 
substrates and 
habitat types 
 
 

The AOI includes hundreds of islands, 
which provide important habitat for seabirds 
and haulout areas for seals. Benthic habitats 
include sandy bottom, boulder and cobble 
fields, and mudflats. The coastline, 
including the bays, inlets, and islands of this 
area are highly complex. The geology of the 
area is unique due to the high proportion of 
exposed bedrock, with drowned valleys and 
various types of overlying sediments. The 
AOI is comprised of a unique, 
heterogeneous mosaic of physical and 
biological benthic habitat patches.  
 

While the complexity of 
habitats and substrates 
found within the AOI 
provides a strong rationale 
for marine conservation 
based on the uniqueness of 
the area and the biodiversity 
it supports, it is difficult to 
assess how the human 
activities scoped into the 
risk assessment could 
perceptibly impact this 
feature. The risk assessment 
therefore focuses on the 
biogenic habitat component 
of this conservation 
priority. 

 
   

1.4.4 Human Activities 

Human activities to be considered in the ESI AOI risk assessment were identified through a 
marine harvest profile (DFO Policy and Economics Branch, 2018), a review of available data 
and preliminary consultations. The following human activities will be assessed: 

Fishing 
Lobster pot 
Hagfish pot 
Snow crab pot  
Herring roe gillnet  
Commercial herring/mackerel gillnet 
Herring and mackerel bait gillnet 
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Groundfish longline 
Groundfish demersal gillnet 
Groundfish otter trawl 
Scallop drag 
Large pelagic longline 
Large pelagic hand-gear (angling and harpoon) 

Aquaculture 
Finfish 
Shellfish/Marine Plant 

Marine Transportation 
Commercial shipping  
Small motorized vessels (tourism, recreation, research, fishing) 
Non-motorized vessels (kayaks, sailboats, etc.) 

Each of these activities will be further described as part of the introduction to the sector-specific 
risk assessments (see Chapters 2 – 4). 

Activities that will not be considered in the Eastern Shore Islands AOI ecological risk assessment 
include land-based pressures, and activities that have either never occurred in the area or are not 
currently being planned for the area (e.g., submarine cable laying, seabed mining, renewable 
energy generation). Additionally, rockweed and clam harvesting, which are intertidal activities, 
will not be included in the assessment as the intertidal area is out of scope for an ESI MPA 
designated under the Oceans Act.  
Fisheries that have not been conducted in the AOI since 2002 (based on available logbook data 
and expert knowledge), or fisheries that occur predominantly outside of the MPA boundaries 
(e.g., fisheries that occur primarily in adjacent rivers) will also not be considered in the 
assessment. In addition, some sporadically occurring fisheries (listed below) will not be 
considered for purposes of efficiency. Instead, assessments of predominant fisheries will be used 
to support decision-making for less common fisheries that use similar gear types (e.g., impacts 
from rock crab and green crab fisheries can be inferred using results from the assessment of 
lobster and/or snow crab fisheries).   

Sporadic and river-focused fisheries not being assessed: 
Marine worm harvesting 
Gaspereau 
Shad 
Salmon 
Green crab 
Rock crab 
Eel/Elver 

  
Certain extremely low impact fisheries will also not be assessed for the sake of efficiency. 
Specifically, dive fisheries, such as for sea urchin and scallop, are highly selective, allow for no 
bycatch and do not impact the substrate.  Likewise, recreational fisheries and food social and 
ceremonial fisheries remove only small amounts of biomass from the environment. Pressures 
from dive and recreational fisheries and recreational uses of the area are mostly related to the 
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vessels (e.g., anchorage, leaks, small oil spills, etc.), and will be assessed as impacts from marine 
transportation in chapter 4.  

 
Other activities, such as scientific research and commercial tourism, will be evaluated on a case-
by-case basis through an activity application after the MPA is designated. 

1.5 Potential for Interaction 
Once the activities and ecosystem components to be considered in the assessment have been 
identified, the next step in the risk assessment process is to evaluate the potential for interaction 
to determine which interactions merit analysis. For this assessment, the potential for interaction 
was determined by consulting pathways of effects models (where available), along with 
supplemental information from a review of the relevant literature. The potential for interaction 
between activities (and their associated pressures) and the conservation priorities for the Eastern 
Shore Islands AOI was evaluated as part of each sector-specific risk assessment (see Chapters 2-
4). For each activity, a risk analysis was conducted only for those conservation priorities where a 
potential for interaction exists (e.g., spatial and temporal overlap of pressure and conservation 
priority). To simplify the analysis, risks for each activity/pressure were analyzed against the most 
vulnerable aspect of each conservation priority. For example, for analyses of risks to biogenic 
habitat, if interactions are expected to be similar between kelp and eelgrass, eelgrass was the 
target of the assessment, as it is considered more sensitive to human disturbance (DFO 2005).   

1.6 Risk Statement 
To help frame each risk analysis, a risk statement was developed to express the plausible worst 
case scenario for each interaction under assessment. A plausible worst-case scenario is the worst-
case scenario for an interaction that is credible, given what is known about the nature and 
magnitude of the activity and the characteristics of the area. The plausible worst-case scenario 
may be a situation that is likely to occur as a result of a particular human activity (e.g., a certain 
level of fishing bycatch) or it may be a rare event (e.g., a large accidental oil spill), but in all 
cases it should be a realistic scenario. 

Each risk statement was set up using the following format: 

 “There is a risk that pressure x from activity y will lead to a perturbation in conservation 
priority z”  

For example, to assess the interaction between the coastal habitat for Atlantic salmon and 
pressures associated with marine transportation, a risk statement could be:  

“There is a risk that introduced noise from vessel transits will lead to a change in salmon 
behavior resulting in altered use of the coastal habitat”. 

1.7 Risk Analysis 
The risk analysis approach used for the ecological risk assessment for the Eastern Shore Islands 
AOI assessed the consequence of an interaction between activity/pressure and ecological 
component by estimating the magnitude of the interaction (i.e., exposure based on the expected 
level of human activity) and the potential sensitivity of the ecological component to the pressure. 
Once the consequence level was determined, it was then combined with the likelihood (i.e., 
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probability) of the interaction to determine the level of risk using the heat map shown in Figure 
1.7-2. The method for deriving consequence, likelihood, and the overall risk level is described 
further below.  

1.7.1 Consequence 

This method defines the potential consequence of an interaction between an ecological 
component and a given activity/pressure as a function of Exposure and Sensitivity, as follows:  

QConsequence= QExposure x QSensitivity 

 Where: 

QExposure is the magnitude of interaction between the activity/pressure and the ecosystem 
component as determined by three factors (Table 1.7-1):  

1) spatial scale of the interaction as scored from 1-3 

2) temporal scale of the interaction as scored from 1- 4  

3) intensity – density/persistence of the interaction as scored from 1-3.  

Low scores indicate low intensity or little temporal or spatial overlap. Exposure was determined 
with consideration for existing preventative management measures (seasonal and gear type 
restrictions, industry best practices etc.) based on available human use data and/or expert advice 
for cases where data were lacking.  
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Table 1.7-1. Definitions for scoring QExposure variables (Adapted from Murray et al.2016) 
 Spatial Scale 
Score Effect Definition 

1 Few restricted locations <10 % spatial overlap 

2 Localized 11-49% spatial overlap 

3 Widespread >50% spatial overlap 

Temporal Frequency Scale 

Score Effect Definition 

1 Rare Potential to occur but not every year 

2 Sporadic/Occasional Potential to occur quarterly to annually; or potential 
for continuous seasonal use up to 3 months of the 
year 

3 Frequent Potential to occur weekly to monthly; or potential 
daily occurrences for 4 to 8 months of the year 

4 Continuous Potential to occur daily; or continuous for 9 months 
of the year or more 

Intensity 3 

Score Effect Definition 

1 Low Low density or low persistence 

2 Moderate Moderate density or persistence 

3 High High density or persistence 

 

These three scores are then multiplied to derive a raw QExposure score ranging from 1 to 36 and the 
raw QExposure score is then binned to a scale of 1-5 (Table 1.7-2). The binned QExposure score is 
then combined with QSensitivity to derive QConsequence. 

 

                                                 
3 Intensity is determined based on characteristics of the activity being assessed. See each sector-specific chapter for 
further details on applications of this general method.  
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Table 1.7-2. Scoring Rubric for Qexposure (adapted from O et al. 2015). 
Description Raw Score Binned 

Score Intensity Temporal Scale Spatial Scale 
1 (Low)  1 (Rare)  1 (Few restricted locations)  1  1  
1 (Low)  1 (Rare)  2 (Localized)  2  1  
1 (Low)  2 (Sporadic/Occasional) 1 (Few restricted locations)  2  1  
2 (Moderate)  1 (Rare)  1 (Few restricted locations)  2  1  
1 (Low)  1 (Rare)  3 (Widespread)  3  1 
1 (Low)  3 (Frequent)  1 (Few restricted locations)  3  1  
3 (High)  1 (Rare)  1 (Few restricted locations)  3  1  
1 (Low)  2 (Sporadic/Occasional) 2 (Localized)  4  2  
1 (Low)  4 (Continuous)  1 (Few restricted locations)  4  2  
2 (Moderate)  1 (Rare)  2 (Localized)  4  2  
2 (Moderate)  2 (Sporadic/Occasional) 1 (Few restricted locations)  4  2  
1 (Low)  2 (Sporadic/Occasional) 3 (Widespread)  6  2 
1 (Low)  3 (Frequent)  2 (Localized)  6  2  
2 (Moderate)  1 (Rare)  3 (Widespread)  6  2  
2 (Moderate)  3 (Frequent)  1 (Few restricted locations)  6  2  
3 (High)  1 (Rare)  2 (Localized)  6  2  
3 (High)  2 (Sporadic/Occasional) 1 (Few restricted locations)  6  2  
1 (Low)  4 (Continuous)  2 (Localized)  8  3 
2 (Moderate)  2 (Sporadic/Occasional) 2 (Localized)  8  3  
2 (Moderate)  4 (Continuous)  1 (Few restricted locations)  8  3  
1 (Low)  3 (Frequent)  3 (Widespread)  9  3  
3 (High)  1 (Rare)  3 (Widespread)  9  3  
3 (High)  3 (Frequent)  1 (Few restricted locations)  9  3  
1 (Low)  4 (Continuous)  3 (Widespread)  12  4  
2 (Moderate)  2 (Sporadic/Occasional) 3 (Widespread)  12  4  
2 (Moderate)  3 (Frequent)  2 (Localized)  12  4  
3 (High)  2 (Sporadic/Occasional) 2 (Localized)  12  4  
3 (High)  4 (Continuous)  1 (Few restricted locations)  12  4  
2 (Moderate)  4 (Continuous)  2 (Localized)  16  4  
2 (Moderate)  3 (Frequent)  3 (Widespread)  18  5  
3 (High)  2 (Sporadic/Occasional) 3 (Widespread)  18  5 
3 (High)  3 (Frequent)  2 (Localized)  18  5 
2 (Moderate)  4 (Continuous)  3 (Widespread)  24  5  
3 (High)  4 (Continuous)  2 (Localized)  24  5  
3 (High)  3 (Frequent)  3 (Widespread)  27  5  
3 (High)  4 (Continuous)  3 (Widespread)  36  5  

QSensitivity 

Sensitivity represents the potential for long-term harm to an ecosystem component as a result of 
interaction with the pressure based on the plausible worst case scenario as defined by the risk 
statement. Sensitivity was determined with consideration for existing mitigation measures based 
on available data, expert advice, and/or with reference to relevant peer-reviewed literature. 
Resistance to change, as well as the ability to recover was considered as part of the selection of 
the sensitivity level for each conservation priority. Sensitivity criteria were developed for the two 
categories of ecological components relevant for the AOI: species, and habitat (Figure 1.7-1, 
Table 1.7-3); the most appropriate category was applied based on the nature of the conservation 
priority. For the purpose of this risk assessment, conservation priorities for the Eastern Shore 
Islands AOI were classified as follows: 
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• Biogenic habitat (Eelgrass and kelp): HABITAT 
• Atlantic salmon: SPECIES 
• Herring spawning area: HABITAT 
• Juvenile groundfish habitat: HABITAT and SPECIES 
• Foraging areas for birds: HABITAT and SPECIES 

A score from 1 to 5 was assigned to the descriptive sensitivity criteria to allow for incorporation 
into the QConsequence calculation. 

 

 

 
Figure 1.7-1 The relationship between the sensitivity of ecosystem components and potential 
pressures.  
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 Table 1.7-3. Definitions for sensitivity categories (adapted from O et al., 2015). 

 1. Maintaining Status: 
The ecosystem component 
resists or rapidly 
compensates in the face of 
perturbation. 

2. Just past inflection 3. Changing Status: The 
ecosystem component 
changes with perturbation. 
Recovery is expected after a 
period of altered status 

4. Approaching inflection 5. Reduced Status: The 
ecosystem component has 
been degraded to a status 
where recovery is no 
longer secure 

Sp
ec

ie
s 

Insignificant or 
undetectable change. 
Unlikely to be detectable 
against background 
variability for this 
population. 

Possible detectable change 
in population size / 
geographic range / genetic 
structure / population 
structure / reproductive 
capacity / behaviour but 
minimal or no impact on 
population dynamics. For 
behavioral changes, time 
to return to original 
behaviour/movement is 
days to weeks. 

Detectable change in 
population size / geographic 
range / genetic structure / 
population structure / 
reproductive capacity / 
behaviour. Impacts on 
population dynamics at 
maximum sustainable level. 
Long-term recruitment 
dynamics are not adversely 
damaged. For behavioral 
changes, time to return to 
original 
behaviour/movement is 
weeks to months. 

Major source of mortality. 
Detectable change in 
population size / geographic 
range / genetic structure / 
population structure / 
reproductive capacity / 
behaviour. Long-term 
recruitment dynamics are 
adversely affected. Time to 
recovery up to 5 generations 
free from impact. For 
behavioral changes, time to 
return to original 
behaviour/movement is 
months to years. 

Local extinctions are 
imminent/immediate. 
Significant change in 
population size / 
geographic range / genetic 
structure / population 
structure / reproductive 
capacity / behaviour. 
Long-term recruitment 
dynamics are adversely 
affected. Time to recovery 
>5 generations free from 
impact. For behavioral 
changes, time to return to 
original 
behaviour/movement is 
years to decades, or 
change is permanent. 
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H
ab

ita
t 

Insignificant or 
undetectable change. Time 
to recover from 
disturbance is hours for 
substrate/water/air quality, 
and hours to days for 
habitat 
distribution/structure. 

Detectable impacts. For 
substrate / water / air 
quality, time to recover 
from local impacts is days 
to weeks, or hours to days 
for larger spatial scales. 
For impacts to habitat 
distribution, time to 
recover from local impacts 
is days to weeks, or days 
to months for larger 
spatial scales. For impacts 
to habitat structure, 
recovery (regardless of 
spatial scale) takes days to 
months. 

Moderate impacts. For 
substrate/water/air quality, 
time to recover from local 
impacts is weeks to months, 
or days to weeks at larger 
spatial scales. For impacts to 
habitat distribution, time to 
recover from local impacts is 
weeks to months, or months 
to<1year for larger spatial 
scales. For impacts to habitat 
structure, recovery 
(regardless of spatial scale) 
takes months to<1 year. 

Major impacts. For 
substrate/water/air quality, 
time to recover from local 
impacts is months to years, 
or weeks to months at larger 
spatial scales. For impacts to 
habitat distribution/structure, 
recovery takes 1 to 10 years 

The dynamics of the 
entire habitat is in danger 
of catastrophic change. If 
reversible, recovery may 
take decades to centuries. 
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Finally, recall that QConsequence was calculated as follows: 

QConsequence = QExposure x QSensitivity 

This calculation resulted in raw values between 1 and 25, which were then binned into 5 
descriptive categories ranging from negligible to very high (Table 1.7-4). The binned category 
breaks were determined using quantiles and adjusted so that raw scores with the same value fell 
into the same category. In addition, the “negligible” and “low” categories were further adjusted 
based on expert opinion. 

Table 1.7-4. Scoring Rubric for QConsequence. 

QExposure QSensitivity 
 

QConsequence= QExposure x QSensitivity 
(Raw Score) 

Binned 
Consequence 
Category 

1 1 1 Negligible 
1 2 2 Negligible 
2 1 2 Negligible 
1 3 3 Low 
3 1 3 Low 
1 4 4 Low 
2 2 4 Low 
4 1 4 Low 
1 5 5 Moderate 
5 1 5 Moderate 
2 3 6 Moderate 
3 2 6 Moderate 
2 4 8 Moderate 
4 2 8 Moderate 
3 3 9 Moderate 
2 5 10 High 
5 2 10 High 
3 4 12 High 
4 3 12 High 
3 5 15 High 
5 3 15 High 
4 4 16 Very High 
4 5 20 Very High 
5 4 20 Very High 
5 5 25 Very High 
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1.7.2 Likelihood  

The likelihood was determined by considering the probability of the pressure interacting with the 
conservation priority based on existing data (where available), references to the literature, or 
expert opinion. Likelihood levels were defined using a five point scale based on commonly used 
expressions: rare, unlikely, moderate, likely and almost certain (Table 1.7-5). For unplanned 
events, such as spills or other accidents, the likelihood score would be lower than the likelihood 
of interactions resulting from planned activities/normal operations (e.g., a bottom contacting 
fishery that occurs every year).    

Table 1.7-5. Likelihood scores. 
Likelihood % Probability Experience/Observed Frequency 
Almost Certain More than 95% Pressure will occur (or is occurring) 
Likely 76 – 95% Pressure will occur in most circumstances 
Moderate 25 – 75% Pressure may occur in some but not all circumstances 
Unlikely 5 – 24% Pressure is unlikely 
Rare Less than 5% Pressure may occur only in exceptional circumstances or almost never 

happens 

 

 1.7.3 Risk Determination  

Once the consequence and likelihood of the plausible worst case scenario interaction was 
determined, the final risk level for the interaction was determined by plotting the consequence 
and likelihood scores on a risk matrix (Figure 1.7-2). The consequence score was plotted on the 
y-axis, and likelihood was plotted on the x-axis. The risk level was determined by finding the 
intersect between the two scores. 

  
Figure 1.7-2. Low tolerance risk matrix (risk level descriptions are provided in Table 1.7-6). 

This risk matrix assigns a moderately high or high-risk level to all interactions involving 
moderate, high or very high consequence regardless of likelihood - with the exception of 
interactions determined to have moderate consequences with a rare likelihood of occurrence (see 
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Table 1.7-6 for descriptions and associated management recommendations for each risk level). 
This is a low tolerance risk matrix, and is used here due to the need for precautionary and 
conservation-focused decision-making in an MPA context.  It is important to reiterate that DFO’s 
tolerance for risk is lower within an MPA than elsewhere in the ocean; similar interactions 
occurring outside an MPA setting would be assessed using a higher tolerance risk matrix, and 
thus risk levels may come out differently.    

 

Table 1.7-6. Risk level descriptions. 

Risk Level Description Management Recommendation 

High 

A risk where: 
• there is potential, even unlikely, for a 
severe long-term impact to an ecosystem 
component to occur 
• it is likely that a significant or detectable 
moderate impact will occur 
 

Additional mitigation/control4 required to 
ensure adequate protection of ecosystem 
component. 

Moderately  
High 

A risk where: 
• it is likely that a detectable moderate 
impact to an ecosystem component will occur 
• a significant or severe long-term impact 
could occur, but it’s unlikely or rare 
 

Additional mitigation/control should be 
considered based on the nature of the risk. 

Moderate 

A risk where: 
• it is likely that a detectable but minimal 
impact to an ecosystem component will occur 
• a detectable moderate impact could 
occur, but it’s rare 
 

Additional mitigation/control may or may 
not be considered, based on the nature of the 
risk. 

Low 

A risk where: 
• a negligible or non-detectable impact to 
an ecosystem component could occur 
• a detectable but minimal impact could 
occur, but it’s rare  

 

No additional mitigation/control required.    

1.7.4 Uncertainty 

Due to the considerable level of uncertainty involved with risk assessment, risk scores were 
assigned a relative level of uncertainty (low, moderate, high) based on the criteria in Table 1.7-7. 
The level of uncertainty was dependent on available data and the need for assumptions (ISO, 
2009).  

                                                 
4 For example: spatial or temporal restrictions, gear or equipment restrictions, or complete exclusion from the MPA. 
This does not preclude the need for monitoring/data collection for activities that are allowed to continue in the site. 
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Table 1.7-7. Criteria for assigning a level of uncertainty. 

Uncertainty 
Level 

Description 

Low 
Uncertainty 

Widely accepted information supported by peer reviewed, science-based 
literature. No or minimal additional data collection needed. 

Moderate 
Uncertainty 

Limited/non peer-reviewed literature and/or partial data available. Science-
based evidence available but potentially requiring updating or validation for 
specific location or time frame. 

High 
Uncertainty  

Little to no science-based data and/or published material available. Some 
general knowledge and/or data may exist but would require validation.  

 

The risk assessment for Eastern Shore Islands AOI was conducted with consideration for the 
precautionary principle.  This means that the evaluator erred on the side of caution when 
assigning consequence and likelihood scores. 
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2.0 FISHERIES 

2.1 Sector Overview 
The landed value of all species caught within the Eastern Shore Islands AOI increased 
significantly over the 2013 to 2017 period, rising from approximately $3 million in 2013 to 
approximately $18 million in 2018 (Policy & Economics Branch, 2018). Over the five year 
period, landed values averaged just over $12 million per year. Lobster landings represented over 
95% of the total annual average landed value with less than $300,000 in landed value coming 
from all other fisheries combined. Other fisheries active in the AOI include halibut by longline, 
snow crab by pot, herring by gillnet and handline, hagfish by pot, mackerel by gillnet and 
handline; and, tuna by longline, harpoon and angling. Other species of groundfish, scallop, 
shellfish harvesting and rockweed harvesting also occur within or adjacent to the AOI 
boundaries. The most common gear types used within the Eastern Shore Islands AOI are traps, 
longlines, and gillnets.  

The impacts from fishing activity in general can range from minimal to very destructive 
depending on the nature of the fishery and ecological component under assessment. For example, 
pelagic gears may not impact benthic communities but may pose entanglement risk to marine 
mammals and turtles. Likewise, fixed bottom-contacting gears (e.g., lobster pots) damage 
sensitive benthos less than mobile bottom-contacting gears (trawls). Some gear types (e.g., 
hagfish pots) may be very selective for the directed species while others (e.g., demersal longline) 
may catch a variety of bycatch species along with the target species.  

Existing management measures 

Commercial fisheries are managed by DFO in accordance with subsection 7(1) of the Fisheries 
Act through Integrated Fisheries Management Plans, variation orders, regulations, and licence 
conditions. Management measures used to reduce ecological impacts from fishing activities may 
include seasonal and area restrictions, quotas, incidental catch (i.e., bycatch) restrictions, gear 
specifications, and monitoring (e.g., At-sea observers, dockside monitoring, vessel monitoring 
system) and reporting (e.g., hail out/in, logbook records) requirements. 

Strategies used across the Department to address bycatch in fisheries are outlined in the 
Guidance on Implementation of the Policy on Managing Bycatch (DFO, 2013a). Some important 
general measures include the mandatory release of most species other than the target species in a 
manner that causes the least amount of harm (Section 33 of the Fishery General Regulations). 
For example, in the groundfish fisheries, all groundfish caught must be retained (i.e., not 
discarded) with some exceptions (e.g., northern wolffish, spotted wolffish, and thorny skate; see 
Section 93.3 of the Atlantic Fishery Regulations, 1985). There are also limits on total catch of 
Atlantic Wolffish, Redfish, American Plaice, Atlantic cod and undersized fish that are allowed to 
be caught as bycatch. 

2.2 Scope of the Fisheries Risk Assessment 
The fisheries that underwent assessment include those that are currently occurring within the 
boundaries of the AOI. These are: pot/trap for lobster, hagfish and snow crab; gillnet for herring 
and herring roe, gillnet for the herring and mackerel bait fishery, and gillnet for groundfish ; 
longline for groundfish and large pelagics (tuna); dragging for scallop; and, handgear (angling 
and harpooning) for large pelagics (tuna and swordfish).  
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2.3 Methods 
Potential for Interaction 

The potential for interactions between each of the fisheries and the conservation priorities are 
identified in Table 2.3-1. Briefly, bottom-contacting gears (i.e., pots, otter trawl, and bottom 
longline) were considered to have the potential to interact with conservation priorities associated 
with the benthos. Gear types that were not expected to contact the bottom (e.g., pelagic longline) 
would not be expected to interact with strictly benthic organisms, but may interact with fish and 
foraging birds. Pressures associated with fishing activity include bottom disturbance, bycatch, 
and entanglement. Since marine mammals and turtles were not identified as conservation 
priorities for this area, the key pressures from fishing assessed here were bycatch (including 
birds) and bottom disturbance.  Entanglement was not assessed. 

Table 2.3-1. Potential for interaction between fishing activities and conservation priorities for the 
Eastern Shore Islands AOI. Dark blue shading indicates a known potential for interaction, light 
blue indicates an interaction may exist and white indicates no interaction is expected. An asterisk 
identifies interactions selected to undergo the risk assessment. (note: only pot/trap fisheries 
shown for current  lobster fishery review). 

Conservation Priority 

Lobster pot Hagfish pot Snow crab pot 
B

ycatch 

B
ottom

 
disturbance 

B
ycatch 

B
ottom

 
disturbance 

B
ycatch 

B
ottom

 
disturbance 

Biogenic habitat: Eelgrass   *         

Biogenic habitat: Kelp 
 

* 
 

* 
 

* 

Atlantic salmon              

Atlantic herring spawning area             

Juvenile groundfish:  Atlantic cod *     * *  * 

Juvenile groundfish:  White hake   
 

  
 

  
 

Juvenile groundfish:  Pollock   
 

  
 

  
 

Bird foraging area: Harlequin Duck             

Bird foraging area:  Roseate tern   
 

  
 

  
 

Bird foraging area: Common eider   
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Pot and trap fisheries: There is potential for benthic damage when traps contact the bottom, 
especially during the hauling process when the gear can be dragged along the seafloor 
(Donaldson et al., 2010). Therefore there is the potential for pot/trap fisheries to interact with all 
the benthic habitat features of the site. Both eelgrass and kelp will be assessed for the lobster 
fishery because the presumed level of fishing intensity differs between these two habitats. The 
Eelgrass and/or kelp assessments will also be used as proxies for assessing the effects of the 
pot/trap fisheries on the juvenile groundfish area. Kelp was selected to undergo the risk 
assessment for hagfish pot and snow crab pot because these fisheries generally occur at depths in 
which kelp is found but eelgrass is not.  

In addition to potential impacts to benthic habitats, pot and trap fisheries have the potential for 
incidental bycatch. Available bycatch data for eastern shore fisheries was used to determine the 
focal species for each trap/pot fishery. For the lobster risk assessment, Atlantic cod was selected 
as the most common bycatch species from the conservation priority list for Eastern Shore Islands 
AOI.  

Text for other gear types to be inserted… 

 

Consequence  

QExposure  

In general, QExposure for each fishery was calculated using data from fisheries logbooks reported 
between 2002 and 2017. These data included catch locations, dates, and amount of species 
caught for each record. Where data permitted, the spatial footprint of each fishery was 
determined by mapping the number of sets per 1x1 min grid cell within the AOI. For the purpose 
of this analysis, a ‘set’ was defined as a fishing logbook entry that includes information for all 
species caught within a reporting interval assigned to a single geographic location. Depending on 
the fishery, a set might be a summary of fishing activity for a full day, for a single gear 
deployment/retrieval, or for another reporting interval. Unless otherwise specified, grid cells 
where more than one set was reported between 2002 and 2017 were considered part of the 
footprint for the fishery. Given the limitations in data resolution (i.e., geographic accuracy and 
reporting frequency) this approach to determining the spatial extent of each fishery should be 
considered an approximation only. Expert opinion was used to estimate the potential footprint of 
fisheries with limited or no commercial harvest data available for the area (e.g. lobster catches 
are reported at the management grid scale rather than at specific geographic coordinates). 

To calculate Qexposure, the spatial scale of the interaction between each fishery and conservation 
priority was determined based on the amount of overlap between the fishery footprint and the 
spatial extent of the conservation priority. The temporal scale of the interaction was determined 
by considering the overlap of the fishing season with the amount of time the conservation 
priority is present in the site. The intensity scale was determined by considering the average 
number of fishing sets recorded per grid cell in the area where the fishery and conservation 
priority overlap, where the number of sets was classified into low, medium or high intensity 
categories based on quantile breaks. 
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QSensitivity 

The sensitivity level for interactions between the various fishing pressures and the conservation 
priorities was determined based on a review of available literature and expert opinion. 

 

Likelihood 

The likelihood was determined by considering the probability of the fishing pressure interacting 
with the conservation priority based on existing data (where available), references to the 
literature, or expert opinion. For assessments of bottom disturbance, the likelihood of gear 
disturbing the bottom was assessed based on how the gear is designed to be fished. For example, 
for gear types that target bottom-dwelling species, likelihood scores would be higher than for 
gear types that are expected to contact the bottom only infrequently or accidentally (e.g., mid-
water trawl). For assessments of bycatch, the probability of a species being caught as bycatch 
was determined by reviewing available data from At-Sea Observer reports, stock assessment 
reports, peer-reviewed literature, and/or expert opinion. In general, bycatch data does not specify 
the size or age class of fish caught therefore assessments for juvenile groundfish will focus on 
impacts to the population, rather than impacts specific to juveniles.  

2.4 Risk Assessment for Commercial Fisheries in the Eastern Shore Islands AOI 

2.4.1 Lobster Pot (Trap) Fishery 

The Eastern Shore Islands AOI is overlaps with Lobster Fishing Areas (LFAs) 32 and 31B. By 
the late 1990’s, the groundfish moratorium significantly reduced the groundfish activity along 
the eastern shore of Nova Scotia. Since the groundfish moratorium Lobster has grown to be one 
of the most valuable fishery in the area. Between 2013 and 2017, there was an average of 119 
lobster license (LFA 32 has 157 registered licences, LFA 31B has 71 registered licences) holders 
fishing within the AOI which represents approximately 85% of all commercial active fishing 
licence holders. The average annual landed value of lobster was $11.9 million for this same time 
period (Policy & Economics Branch, 2018). In general, the recent increases in catch are believed 
to represent a significant increase in lobster abundance (DFO, 2016). 

Lobster fishers report their catch at the resolution of management grid cells, which are a series of 
strips along the coast extending from the shoreline to the inshore-offshore lobster management 
boundary (Figure 2.4-1). The Eastern Shore Islands encompasses grid cells 324 to 331.  
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Figure 2.4-1. Number of traps reported per LFA grid cell between 2012-2014 within and 

adjacent to the Eastern Shore Islands AOI. 

As lobster catches are reported by management grid rather than catch locations, the spatial 
footprint of the fishery is difficult to estimate. While LFAs extend 50 nautical miles from shore, 
lobster fishing activity is thought to most commonly occur within 20km from shore (DFO 
2011a). In recent years, fishermen have been harvesting lobster in deeper water, with the 
majority of the fishery within LFA 32 occurring in waters up to 90 m in depth (Jeffery et al., 
2018).  While lobster fishing occasionally occurs within eelgrass beds, soft bottom is not 
considered preferred lobster habitat (DFO 2018). For the purposes of this risk assessment, the 
spatial extent of the lobster fishery is assumed to include the full extent of the AOI, with the 
exception of the eelgrass beds, where minimal spatial overlap was assumed (Figure 2.4-2).  
 
Existing management measures 
Numerous measures are in place to support the sustainability of the lobster stocks. The fishery is 
open for a short season in LFA 32 and 31B, from April 19 to June 20 of each year, and is effort-
managed rather than quota-managed, with a limited number of licenses and a trap limit of 250 
traps per fisher (DFO 2011b). A minimum legal size and restriction on retention of females with 
eggs, commonly known as berried females, is also in place. Additional conservation methods 
include a v-notching program to conserve breeding female lobsters. Mandatory v-notching 
program that has been in place in LFA 32 since 2001 and is also conducted in LFA 31B. The v-
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notching program requires the release of 110 lbs. of female lobsters that are a minimum of 110 
mm in carapace length per license holder annually. Lobsters are v-notched prior to being 
released. This program helps to enhance egg production by protecting large, reproductively 
active females in the population, as it is illegal for license holders in LFA 32 and 31B to catch, 
retain or possess any female lobster of 110 mm carapace length or longer that has been v-
notched. 
 
In the Eastern Shore Islands AOI, the lobster fishery is conducted by single and paired traps. The 
lobster pots are designed in such a manner that undersized, juvenile lobsters are able escape 
through the netting, and entry point dimensions exclude very large and fecund lobsters. As well, 
lobster traps are fitted with escape vents and biodegradable panels to reduce the capture of 
bycatch species, minimize the capture of undersized lobster and allow organisms to escape if 
gear is lost (e.g., reduce “ghost fishing” potential) (DFO 2011c). A formal bycatch monitoring 
program, led by the industry associations (ESFPA and GCIFA), has been in place since 2010. 
DFO Resource Management and Science Branch are working with the associations on 
improvements to the sampling framework. 
 
Bycatch 

To help assess bycatch as a pressure associated with the lobster fishery, information on bycatch 
for the lobster fishery in the Eastern Shore Islands area was provided from a Species at Risk Act 
(SARA) bycatch study conducted from 2009 to 2010 (Pezzack et al., 2014). The goal of this 
study was to identify the primary species of incidental catch and to estimate the level of discard, 
by weight. The non-lobster portion of the total catch in LFA 31B was 1.5% and 6.9% in LFA 32, 
respectively. Incidental catch of species of concern (listed under SARA/COSEWIC) in LFA 31B 
and LFA 32 consisted of cod and flounders. The most common incidental catch species, as 
kg/metric ton of lobsters landed in LFA 31B and LFA 32 were: rock crab, cod, sculpin, witch 
flounder, Jonah crab, and green crab (Table 2.4-1; Pezzack et al., 2014). 
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Table 2.4-1. Estimated kg of incidental catch per metric tonne of lobsters for LFA 31B and LFA 
32 during 2009 -2010 (adapted from Pezzack et al., 2014).  

Species  LFA 31B 
Kg/1000kg lobsters 

landed 

LFA 32 
Kg/1000kg lobsters 

landed 
Jonah crab 1.0 49.6 
Sculpin 6.9 23.6 
Longhorn sculpin - 13.4 
Atlantic rock crab 3.7 11.0 
Green crab 0.2 9.5 
Cod 2.9 8.7 
Winter flounder 0.3 7.1 
Hermit crab 0.2 3.2 
Tomcod (Atlantic) - 1.6 
White perch - 0.8 
Starfish - 0.8 
Witch flounder 1.7 0.26 
Perch-like fish 0.5 0.19 
Whelk 0.1 - 
Shorthorn sculpin 0.1 - 
Sea urchin 0.3 - 
Yellowtail flounder 0.2 - 
Total catch (kg) 
(assumes 1000 kg Lobster + total 
bycatch)  

1018.7 1132.95 
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Lobster pot fishery and eelgrass 

 
Figure 2.4-2. Overlap of predicted eelgrass bed distribution with available information on the 
footprint of the lobster fishery. Intensity for the lobster fishery was classified into low, medium 
or high intensity categories based on quantile breaks using data on total number of traps hauled 
during the 2012-2014 period.  

Risk Statement: There is a risk that bottom disturbance from lobster pots will lead to destruction 
of eelgrass beds.
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Table 2.4-4. Scoring for the risk posed by the lobster pot fishery to eelgrass.  

Risk factor Score Rationale 

QExposure 1 
(binned) 

QExposure = Intensity x Temporal x Spatial 

   = 1 x 2 x 1 

   = 2 (raw score) 

      Intensity 1 Eelgrass beds are present year round but the lobster fishery has a season of 60 days. 

      Temporal 2 Eelgrass beds are not considered good lobster bottom therefore they are assumed to be fished infrequently. 

       Spatial 1 Eelgrass beds are not considered good lobster bottom therefore a less than 10% overlap is assumed.  

QSensitivity 2 Physical impacts on the benthic environment may occur: 1) by crushing during deployment (Eno et al 
2001), 2) by abrasion due to tides while traps are soaking (Jones et al 2000; Lewis et al 2009) and 3) by 
damaging the substrate during the retrieval of fishing pots when gear may be dragged (Eno et al 2001; 
Coleman et al 2013). Impacts that occur below ground (e.g., uprooting plants) are generally considered 
more significant than those above ground because they can result in lethal damage to the eelgrass leading 
to habitat loss (Stephan et al. 2000). The potential habitat impacts associated with pot/trap gear types 
depend on a variety of factors including: size, weight and trap material, substrate, ocean conditions, soak 
time, use of anchors, string configuration, and retrieval methods (DFO 2010). Since lobster traps along the 
Eastern Shore are primarily fished as singles or pairs, less dragging of gear along the substrate is expected 
during the hauling process in comparison with lines of traps. As such, it is expected that habitat-related 
impacts associated with lobster pot fishing would be experienced above the sediment. 

When lobster pots are consistently set and hauled in an eelgrass bed, damage to meristems or flowers, leaf 
shearing and uprooting of plants can occur (New York State Seagrass Task Force 2009; Department of 
Environmental Protection and Department of Agriculture 2007; Roberts et al. 2010 in Walmsley et al. 
2015; Stephan et al. 2000). The extent of the damage depends on the number of pots set, their soak time 
and the frequency with which they are hauled in (JNCC and NE, 2011 in Walmsley et al. 2015).  
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When a leaf is sheared, it cannot grow back therefore energy may be diverted to support the growth of a 
new replacement leaf (Stephan et al. 2000). Additionally, flower shearing is detrimental for eelgrass as it 
relies heavily on sexual reproduction therefore loss of flowers can impact the next year’s growth of new 
plants (Stephan et al. 2000). In Nova Scotia, flowers generally begin forming in late June or early July 
(Keddy & Patriquin 1978) therefore there is some potential for lobster traps to cause flower shearing, but 
the overlap is restricted to the end of the lobster fishing season. 

Altogether, lobster fishing in eelgrass will have detectable impacts, but given the level of fishing intensity, 
including few pots, and timing of the fishery that has little overlap with the prime flowering season,  
impacts are expected to be minimal, and recovery is expected to occur within the same growing season 
(weeks to months).     

QConsequence Neglig-
ible 

QConsequence = QExposure x QSensitivity   

          = 1 x 2 

       = 2 (raw score)  

Likelihood Almost 
certain 

The lobster fishery happens every year, and pots contact the bottom as part of the fishery. Bottom 
disturbance is therefore considered almost certain. 

Overall risk Low No additional mitigation/controls required. 

Uncertainty High  While there is ample evidence to indicate the potential for lobster pots to damage eelgrass beds, linkages 
between lobster fishery impacts to eelgrass bed integrity and function were not found. Recovery from 
impacts also had to be inferred.  As well, due to data limitations for the lobster fishery, assumptions on 
level of intensity and extent to which the fishery occurs within eelgrass beds had to be made. A larger 
spatial overlap or higher intensity estimate would increase the exposure, and subsequently the overall risk 
level posed by this fishery to eelgrass.   
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Risk Assessment - Lobster pot fishery and kelp 

 
Figure 2.4-3. Overlap of predicted extent of kelp with available information on the footprint of 
the lobster fishery. Intensity for the lobster fishery was classified into low, medium or high 
intensity categories based on quantile breaks using data on total number of traps hauled during 
the 2012-2014 period. 

Risk Statement: There is a risk that bottom disturbance from lobster pots will lead to destruction 
of kelp beds. 
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Table 2.4-5. Scoring for the risk posed by the lobster pot fishery to kelp. 

Risk factor Score Rationale 

QExposure 4 
(binned) 

QExposure = Intensity x Temporal x Spatial 

   = 2 x 2 x 3 

   = 12 (raw score) 

      Intensity 2 Based on available effort data (number of traps hauled per lobster grid cell from 2012-2014) for the 
lobster fishery in DFO Maritimes Region, the average intensity of the fishery where it intersects with the 
predicted extent of kelp beds is considered moderate. 

      Temporal 2 Kelp beds are present year round but the lobster fishery has a season of 60 days. 

       Spatial 3 There is high spatial overlap of the lobster fishery and kelp beds. 

QSensitivity 1 Physical impacts on the benthic environment may occur: 1) by crushing during deployment (Eno et al 
2001), 2) by abrasion due to tides while traps are soaking (Jones et al 2000; Lewis et al 2009) and 3) by 
damaging the substrate during the retrieval of fishing pots when gear may be dragged (Eno et al 2001; 
Coleman et al 2013). The potential habitat impacts associated with pot/trap gear types depend on a 
variety of factors including: size, weight and trap material, substrate, ocean conditions, soak time, use of 
anchors, string configuration, and retrieval methods (DFO 2010). Since lobster traps along the Eastern 
Shore are primarily fished as singles or pairs, less dragging of gear along the substrate is expected during 
the hauling process in comparison with lines of traps. 

Most kelp species are found in areas of high exposure to strong currents and turbulence therefore they 
possess adaptations to prevent being torn-free (Coleman et al. 2013) and are therefore more resilient than 
some biogenic habitats found in low energy environments. 

The deployment and retrieval of fishing pots and traps can occasionally cause fronds and stipes to break 
and has the potential to periodically dislodge holdfasts from the substrate (CEQA 2001). While some 
damage may occur to dense areas of kelp if the area is subject to frequent trap hauls, impacts are 
predicted to be either undetectable beyond natural disturbance levels (Feder et al., 1974) or minor and of 
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short duration (NOAA 2010).  

QConsequence Low QConsequence = QExposure x QSensitivity   

          =  4 x 1 

       =  4 (raw score)  

Likelihood Almost 
certain 

The lobster fishery happens every year, and pots contact the bottom as part of the fishery. Bottom 
disturbance is therefore considered almost certain. 

Overall risk Moderate No additional mitigation/controls required, based on sensitivity score of 1. 

Uncertainty Moderate While studies on impacts of traps/pots to kelp are available, there are no peer-reviewed studies focused 
on impacts to local species. Specifically, the cited studies were from the Pacific Coast of North America, 
where bull kelp is the predominant species. Also, due to data limitations for the lobster fishery, 
assumptions on level of intensity and extent to which the fishery occurs within kelp beds had to be made. 
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Risk Assessment - Lobster pot fishery and Atlantic cod 

 
Figure 2-4-4. Overlap of predicted juvenile groundfish area with available information on the 
footprint of the lobster fishery. Intensity for the lobster fishery was classified into low, medium 
or high intensity categories based on quantile breaks using data on total number of traps hauled 
during the 2012-2014 period. 

Risk Statement: There is a risk that bycatch of Atlantic cod by lobster pots will lead to a change 
in the species population. 
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Table 2.4-6. Scoring for the risk posed by the lobster pot fishery to Atlantic cod in the juvenile groundfish area.  

Risk factor Score Rationale 

QExposure 4 
(binned) 

QExposure = Intensity x Temporal x Spatial 

   = 2 x 2 x 3 

   = 12 (raw score) 

      Intensity 2 Based on available effort data (number of traps hauled per lobster grid cell from 2012-2014) for the lobster 
fishery in DFO Maritimes Region, the average intensity of the fishery where it intersects with juvenile 
groundfish habitat is considered moderate. 

      Temporal 2 Groundfish are presumed to be present year round but the lobster fishery has a season of 60 days. 

       Spatial 3 There is high (>50%) spatial overlap between the lobster fishery and juvenile groundfish habitat. 

QSensitivity 1 Regarding the mortality of Atlantic cod bycatch from lobster pots, a tagging study conducted in 
Newfoundland found that there was evidence of cod being able to survive being captured and released 
from lobster traps (Taggart et al. 1995). A more recent study conducted in Maine found that most cod 
caught in lobster traps are initially brought to the surface alive and that cod experience low incidences of 
externally visible barotrauma (e.g. exophthalmia, stomach eversion, etc.), associated with rapidly being 
brought to the surface in a lobster trap (Boenish 2018).  

Given the expected survivability of cod caught as bycatch in lobster traps, impacts from this fishery to 
local cod populations is predicted to be insignificant or undetectable. 

QConsequence Low QConsequence = QExposure x QSensitivity   

          = 4 x 1 

       = 4 (raw score)  

Likelihood Rare Across the Maritimes Region and in the southern Gulf of St Lawrence, approximately 95% of the lobster 
catch is the target species, but Atlantic cod is identified as a main bycatch species in the Marine Steward 
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Council (MSC) certification report (Criquet et al. 2015). The MSC assessment team considers existing 
constraints of the fishery (e.g., mandatory biodegradable panel, limited fishing season, limited number of 
traps and licences) as a partial strategy to ensure that the lobster fishery does not hinder the recovery of 
cod, and its success is highlighted by the cod bycatch estimates being below the 5% threshold.  

Bycatch data was collected by the Fishermen Scientist Research Society (FSRS) between November 2005 
and July 2006, sampling 41 trips in LFAs 27 to 33 (Criquet et al. 2015). The estimated catch of cod during 
this time was 145.8 t which is equivalent to 1.8% of the total catch.  

The SARA bycatch study completed during the 2009-2010 lobster fishing season found the overall 
incidental catch, excluding crab species, to be low (Criquet et al. 2015; Pezzack et al. 2014). The overall 
bycatch discard rate was estimated for LFA 32 to be 0.79 kg per kg of lobster, and 0.25 kg per kg of 
lobster for LFA 31B (Pezzack et al. 2014). From the data provided in this study, cod made up 0.8% of the 
total catch in the LFA 32 lobster fishery, and 0.3% of the total catch in the LFA 31B fishery.  

Taken together, while cod is caught as bycatch in the LFA 32 and 31B lobster fishery, the probability that 
cod will be in a trap is <5%, so the likelihood was determined to be rare. 

Overall risk Low No additional mitigation/controls required. 

Uncertainty Moderate   Bycatch data for LFA 32 and 31B has been collected for several years by ESFPA and GCIFA but there is 
uncertainty surrounding the robustness of the sampling framework and the coverage rates. As well, there is 
limited peer-reviewed literature available regarding the survivability of Atlantic cod after being released 
from lobster traps. 

 

 

Please note: additional sections of the fisheries chapter, as well as chapters on marine transportation and aquaculture, will be added to 
this document as they are completed. 
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5.0 SUMMARY AND NEXT STEPS 
The ecological risk assessment of the Eastern Shore Islands AOI was conducted to establish the 
relative risk presented by interactions between the conservation priorities for a future MPA and 
human activities that occur (or may occur in the near future) in the area. In general, risk score 
determinations were limited by available knowledge and data for the area. With better 
information for activities and conservation priorities in the site, some scores may have been 
altered. As well, because this assessment was conducted with an MPA as its focus, impact 
tolerance was lower than it would be for areas not set aside for conservation purposes. Thus, the 
risk scores reported here may not represent DFO’s assessment of risks for the same activities 
elsewhere on the Scotian shelf.  

The findings of this work will contribute to decision-making about activities that would be 
allowed under the regulations within a future Eastern Shore Islands MPA, and will also help to 
inform the design of boundaries and zones where certain activities would be permitted. For 
example…TBD.  

It must also be noted that the findings presented here are not prescriptive and do not represent 
final decisions about how activities would be managed. Rather, the assessment provides a 
structure for considering information about the ecological effects of activities in a systematic 
manner to help inform discussions and decisions. Other factors, including the precautionary 
approach, social and economic considerations, and feedback from consultations will also been 
taken into account in determining proposed design and management measures. 
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