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1. Issue in Brief 

The number of biological species in the world that are considered 
to be under threat of extinction is overwhelming, with extinctions caused 

by human activities occurring at a rate thousands of times higher than the 
natural background rate (Millennium Ecosystem Assessment 2005; Vié et al 
2009; Ceballos et al. 2010). Loss of biodiversity (genes, species, and ecosystems) 
is a priority issue that is receiving attention throughout the world as countries 
endeavour to reduce the rate of loss of biological species and their populations 
(SCBD 2006). The official species at risk (endangered species) designation is one 
given to organisms whose long-term survival is under threat and therefore they 
require special management attention to ensure that they do not become extinct 
(IUCN 2001). The presence of multiple species at risk in an area is of particular 
significance in that it provides a signal that their habitats are under stress. The 
Gulf of Maine provides numerous challenges to the management of species at risk 
that occupy coastal and marine habitats, as there are many social, economic, polit-
ical, ecological, and biological driving forces that are at play (Wells 2010). Factors 
such as habitat loss and degradation, invasive species, pollution and nutrient 
load, overexploitation and unsustainable use, and climate change all separately, 
interactively, and cumulatively play a role in influencing the survival of species 
within the area (see Figure 1). In the case of endangered species, the situation is 

figure 1: A summary framework of the driving forces, pressures, state, impacts, and 
responses (DPSIR) for endangered species in the Gulf of Maine. In general, the DPSIR 
framework provides an overview of the relation between different aspects of the environment, 
including humans and their activities. According to this reporting framework, social and 
economic developments and natural conditions (driving forces) exert pressures on the 
environment and, as a consequence, the state of the environment changes. This leads 
to impacts on human health, ecosystems, and materials, which may lead to societal or 
government responses that feed back on all the other elements.

DRIVInG foRCES
Geology and physicial geography
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Socio-economic development
Inherent genetic traits

PRESSuRES
Shoreland development
Climate change stressors
Commercial fishing
Shipping traffic
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oil and gas activities
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land-based pollutants

STATE
Diversity of species
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Threatened species
Species of concern
Extirpated species

IMPACTS
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This theme paper also links to the 

following theme papers:

•	 The Gulf of Maine in Context 

•	 Climate Change and Its 
Effects on Ecosystems, 
habitats, and Biota 

•	 Coastal Ecosystems and 
habitats

•	 Coastal land use and 
Development

•	 Commercial fisheries

•	 Emerging Issues

•	 Invasive Species

•	 offshore Ecosystems and 
habitats

•	 Watershed Status
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1. Issue in Brief

especially complex as inherent biological traits render them susceptible to adverse 
changes in the environment (Table 1). A combination of traits—such as slow 
growth, long generation times, habitat and food specialization, low reproductive 
capacity, dependence on the timing of biological cues (e.g., breeding, migration, 
hibernation), low ability for dispersal, and susceptibility to human exploitation—
all raise the risk of extinction (Foden and Cullen 2007). 

Monitoring and assessment of endangered species, both nationally in the 
United States and Canada and internationally by the International Union for the 
Conservation of Nature (IUCN), is carried out using well-established criteria, 
procedures, and programs. Both federal governments and each of the provinces 
and states in the Gulf of Maine have official lists of endangered species based on 
legislation (Table 2). There is some variation among the lists of the federal govern-
ments, provinces and states, a reflection of different jurisdictions, priorities and 
perspectives within the region. From a coastal and marine perspective, there are 
four fish species, six cetaceans, five reptiles, and fifteen bird species that can be 
cited as being endangered or threatened in the Gulf of Maine (Table 3). Of these, 
four cetaceans and five reptiles are listed as endangered on the international 
IUCN Red List. 

The outcomes of listing endangered species are varied and numerous in that apart 
from providing an indication of imbalances within the Gulf of Maine environ-
ment, there are many social, political, and economic repercussions on society for 
the way in which natural resources are managed and conserved, as well as the way 
that investment and development projects are planned and carried out (Linnell et 
al. 2010). The practice of legally listing species has led to better public understand-
ing and awareness of the importance of species diversity and the need to ensure 
its protection. 

There are numerous ongoing initiatives that are concerned with address-
ing species at risk within the Gulf of Maine. These range from linkages with 
international programs such as the United Nations (e.g., Convention on 
Biodiversity, Convention on the International Trade in Endangered Species, 
Ramsar Convention, Law of the Sea, etc.) and intergovernmental organization 
programs such as the IUCN (Red List program and Intergovernmental Platform 
on Biodiversity and Ecosystem Services) through to federal government (U.S. 
Endangered Species Act, Canadian Species at Risk Act), and state and provincial 
government programs (endangered species legislation). In addition, there are 
many non-governmental institutions that are involved in aspects of research, 
monitoring, education, awareness, advocacy, and general recovery-related activ-
ities. There is evidence to indicate that “species at risk” issues have become fairly 
well main-streamed into the management of natural resources throughout the 
Gulf of Maine. 
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2. Driving forces and Pressures 

There are numerous factors that influence the characteristics 
of the Gulf of Maine environment, all of which, either separately and/or 

cumulatively, play a role in affecting the diversity and well-being of its resident 
and migratory biological species. Published theme papers on the state of the 
Gulf of Maine have provided overviews of the many drivers and pressures that 
influence the region (see The Gulf of Maine in Context, Emerging Issues – Circa 
2010), its climate (Climate Change and its Effects on Humans), ecosystems 
(Climate Change and its Effects on Ecosystems, Habitats and Biota), and habitats 
(Coastal Ecosystems and Habitats; Offshore Ecosystems and Habitats). The main 
drivers include:

•	Geology	and	physical	geography that dictate the variety and characteristics 
of habitats, both terrestrial and marine. Occupying a range of latitude 
between 42 and 48 oN, the Gulf of Maine area falls within the Acadian 
Atlantic marine ecoregion (Wilkinson et al. 2009). The coastline and the 
continental shelf area of the Gulf of Maine provide a wide range of habitats for 
different species to occupy (see Offshore Ecosystems and Habitats). 

•	Climate	and	thermal	characteristics that are important in defining the 
geographical range of species and associated habitats. The Northwest Atlantic 
is highly influenced by atmospheric phenomena such as the Arctic Oscillation 
and the North Atlantic Oscillation (NAO) that render the Gulf of Maine 
highly susceptible to storms, hurricanes, and climate change (Burtis 2006). 
Ocean currents are highly influential in dictating the thermal regime of the 
Gulf of Maine (see Offshore Ecosystems and Habitats). Climate change is 
considered an important long-term issue that will have a great influence on 
the future geographical distribution of species (Royal Society of Canada 2012; 
see also Climate Change and its Effects on Ecosystems, Habitats and Biota).

•	Socio-economic	activities	that have an enormous influence on the usage of 
resources both on and along waterways, coastline, and adjacent marine areas 
(see Emerging Issues – Circa 2010). Coastal and watershed development 
(especially around urban areas), commercial and recreational fishing, ocean 
aquaculture, tourism, commercial shipping, and navigation are all activities 
that influence the condition and suitability of terrestrial and aquatic habitats 
associated with the Gulf of Maine. Dams and culverts can impede or delay the 
movements of fish, amphibians and reptiles; hydropower projects can result 
in injury or death for individuals that pass through the turbines. 

The pressures that are exerted on ecosystems, habitats, and individual 
species within the Gulf of Maine are numerous and include shoreline/
land development, climate change stressors, commercial fishing, barriers to 
movement, shipping traffic, invasive species, oil and gas activities, noise, and 
land-based pollutants. A summary of the situation for the North American 
eastern seaboard watersheds and adjacent ocean areas has been illustrated 
by Krause and Rolland (2007), who show the relative level of potential 

http://www.gulfofmaine.org/state-of-the-gulf/docs/the-gulf-of-maine-in-context.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/emerging-issues.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/emerging-issues.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/climate-change-and-its-effects-on-humans.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/climate-change-and-its-effects-on-ecosystems-habitats-and-biota.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/coastal-ecosystems-and-habitats.pdf
http://www.gulfofmaine.org/2/wp-content/uploads/2012/10/offshore-ecosystems-and-habitats.pdf
http://www.gulfofmaine.org/2/wp-content/uploads/2012/10/offshore-ecosystems-and-habitats.pdf
http://www.gulfofmaine.org/2/wp-content/uploads/2012/10/offshore-ecosystems-and-habitats.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/climate-change-and-its-effects-on-ecosystems-habitats-and-biota.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/emerging-issues.pdf
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cumulative impacts that organisms might experience in watershed and 
marine sea areas (see Figure 2). The factors considered in the analysis include 
fishing activity, shipping, offshore dump sites, population density, percentage 
of land in agriculture, and U.S. Environmental Protection Agency (EPA) 
Toxic Release Inventory. In general, watershed impacts are relatively low 
for the northerly Gulf of Maine watersheds, with Massachusetts having the 
highest watershed impacts. By contrast, there are few areas where there are 
low impacts from anthropogenic activities. 

•	Inherent	genetic	traits that increase the risk of extinction. Certain 
species possess biological characteristics that make them particularly 
susceptible to change, and when they occur in areas where environmental 
changes are most extreme, the threat of extinction increases (Vié et al. 

figure 2: Map showing cumulative impacts of some select pressures for watersheds and 
adjacent ocean areas along the north American eastern seaboard. Area covers most of the 
spatial extent for resident and migrant species found in the Gulf of Maine. Pressures include 
fishing activity, shipping, offshore dump sites, population density, percentage of land in 
agriculture, and EPA Toxic Release Inventory (from Kraus and Rolland 2007). 

2. Driving forces and Pressures
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2009). Some species are much more susceptible to change impacts than 
others, and the vulnerability of a species to environmental pressures 
depends on the species’ exposure and sensitivity to environmental 
change, its resilience to perturbations, and its potential to adapt to change 
(Huey et al. 2012). There are 10 categories of traits (with more than 90 
separate traits) that are associated with an elevated extinction risk for 
endangered species (Foden and Collen 2007; Seebacher and Franklin 
2012), all of which can cumulatively or separately play a role in increasing 
the risk of extinction, depending on the circumstances. The traits and 
some examples of high vulnerability situations are given below in Table 1. 
Maine recently completed a climate change vulnerability assessment 
for over 440 species based on expert assessment using many of the 
vulnerability traits listed in Table 1 (Troy 2012).

2. Driving forces and Pressures

Table 1: Categories of traits and examples of vulnerability attributes that can separately or collectively contribute to 
the vulnerability of species to extinction (from foden and Collen 2007).

CATEGoRY of TRAIT ExAMPlES of VulnERABIlITY TRAITS

habitat range characteristics Species have a limited range and/or requirements for specialized habitats. 

Population size low population size and/or extreme fluctuations in population size.

life history and breeding system low reproductive rates, long generation times, and complicated life history stages requiring different 
habitats and/or environmental conditions.

Behavioural characteristics Tends to congregate for feeding and/or breeding and periods of inactivity (e.g., hibernation).

Morphological and physiological Animal size and shape; high sensitivity and narrow tolerance range to physical and chemical factors.

Ability to disperse Poor ability to disperse and colonize other habitats. Presence of physical barriers to dispersal (e.g., dams, 
roads, mountains, etc.).

Phenology high dependence on environmental triggers for breeding, migration, egg-laying, hibernation, spring 
emergence, etc.

Multispecies interaction Dependence and requirement to interact with specific prey, hosts, symbionts, pathogens, and competitors.

Genetic characteristics Inbreeding and depression of genetic phenotypic variation.

Exposure to human exploitation usefulness as a resource for human usage and susceptibility to intentional or unintentional capture by 
humans.
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3. Status and Trends 

Understanding of the trends and status of species at risk is greatly 
enhanced when monitoring information is available for: 1) trends in abun-

dance and distribution of selected species in a defined area; 2) numbers of endan-
gered, threatened, and species of concern for the area; and 3) changes in the status 
of threatened species (CBD 2006; IUCN 2012). 

The Gulf of Maine contains a diverse marine flora and fauna. The Gulf of Maine in 
Context (Thompson 2010) reports that there are:

•	At least 3317 species of marine flora and fauna in the Gulf of Maine;
•	More than 652 species of fish that have been documented living in, or 

migrating through, the area;
•	271 species of macrophytes;
•	1410 species of invertebrates;
•	3 marine turtles (although this report has identified 5—see Table 3);
•	32 species of marine mammals; and
•	184 species of marine birds.

Assessment of the status of endangered species has received considerable atten-
tion from international, federal, and state and provincial organizations, as well 
as academic and non-governmental institutions (see Thompson 2010; Parker 
2012; Census of Marine Life 2012). Both federal governments, the provinces, and 
the states are continuously monitoring and updating the status of select species 
(Table 2; see COSEWIC 2012; U.S. Fish and Wildlife Service 2011; NMFS 2012). 
Assessment and listing in both Canada and the United States is based on criteria 
related to rarity, distribution, reproductive and population status, threats, special-
ization (as determined by unique habitat requirements), and vulnerability.

Box 1: Categories of listed Species

• Extinct: a species that no longer exists.

• Extirpated: a species no longer existing in the wild

•  Endangered: a species facing imminent extirpation or extinction throughout all or a 

significant portion of its range.

•  Threatened: a species likely to become endangered within the foreseeable future.

•  Special concern: a species that may become a threatened or an endangered species.

•  Candidate species: a species where there is evidence to indicate that it requires 

assessment.

http://www.gulfofmaine.org/state-of-the-gulf/docs/the-gulf-of-maine-in-context.pdf
http://www.gulfofmaine.org/state-of-the-gulf/docs/the-gulf-of-maine-in-context.pdf
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Table 2: Relevant sources of listings for species at risk in the Gulf of Maine. 

JuRISDICTIon WEBSITE SouRCES of lISTInGS foR SPECIES AT RISK In RESPECTIVE JuRISDICTIonS 

International The IuCn Red list of Threatened Species
http://www.iucnredlist.org

u.S. federal u.S. fish and Wildlife Service: Endangered Species Program
http://www.fws.gov/endangered/species/us-species.html 

u.S. fish and Wildlife Service: Ecological Services
http://www.fws.gov/northeast/EcologicalServices/endangeredspecies.html

national oceanic and Atmospheric Administration: office of Protected Resources
http://www.nmfs.noaa.gov/pr/  

Massachusetts Massachusetts Division of fisheries and Wildlife
http://www.mass.gov/dfwele/dfw/nhesp/species_info/mesa_list/mesa_list.htm

new hampshire new hampshire fish and Game
http://www.wildlife.state.nh.us/Wildlife/nongame/endangered_list.htm 

Maine Maine Department of fisheries and Wildlife
http://www.maine.gov/ifw/wildlife/species/endangered_species/state_federal_list.htm 

Canada federal Government of Canada: Species at Risk Public Registry
http://www.sararegistry.gc.ca/sar/index/default_e.cfm 

new Brunswick new Brunswick Department of natural Resources
http://www2.gnb.ca/content/gnb/en/departments/natural_resources/wildlife/content/SpeciesAtRisk.html 

nova Scotia nova Scotia Department of natural Resources
http://www.gov.ns.ca/natr/wildlife/biodiversity/species-list.asp 

3. Status and Trends

Although official definitions and lists vary, the current monitoring and assessment 
systems in Canada (see COSEWIC 2012) and the United States (see U.S. Fish and 
Wildlife Service 2011; NMFS 2012) recognize several levels of endangered species 
(Box 1). Since the 1970s there has been a continual increase in the number of 
assessed and listed at-risk species in both countries (see Suckling 2006; Mooers et 
al. 2010). By contrast, delisting of species is based on the achievement of recovery 
plan objectives, mostly requiring the attainment of specified increases in popula-
tion numbers. As recovery plan population targets require decades of monitor-
ing, and few species have achieved these, numbers of delisted species are not yet 
considered to be a good indicator of at-risk status (Suckling 2006). 

ExTInCT AnD ExTIRPATED SPECIES
There are several examples of species that have become extinct or extirpated from 
the Gulf of Maine area. Information on these species is scanty illustrating how 
easy it is for a species to become extinct without any knowledge of the details of 
how, when, or why it happened. Coastal and marine species that are part of this 
group consist of: 

•	The great auk (Pinguinus impennis) that became extinct after 1844 
(Fuller 2003; see http://www.sararegistry.gc.ca/species/speciesDetails_e.
cfm?sid=9).

http://www.iucnredlist.org/
http://www.fws.gov/endangered/species/us-species.html
http://www.fws.gov/northeast/EcologicalServices/endangeredspecies.html
http://www.nmfs.noaa.gov/pr/
http://www.mass.gov/dfwele/dfw/nhesp/species_info/mesa_list/mesa_list.htm
http://www.wildlife.state.nh.us/Wildlife/Nongame/endangered_list.htm
http://www.maine.gov/ifw/wildlife/species/endangered_species/state_federal_list.htm
http://www.sararegistry.gc.ca/sar/index/default_e.cfm
http://www2.gnb.ca/content/gnb/en/departments/natural_resources/wildlife/content/SpeciesAtRisk.html
http://www.gov.ns.ca/natr/wildlife/biodiversity/species-list.asp
http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=9
http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=9
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•	Labrador duck (Camptorhynchus labradorius) where the last living 
individual was seen at Elmira, New York, in 1878 (Fuller 2001; see http://
www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=9).

•	The sea mink (Mustela macrodon) that was last captured at Campobello 
Island, New Brunswick, about 1894 (see http://www.sararegistry.gc.ca/
species/speciesDetails_e.cfm?sid=8).

•	Eelgrass limpet (Lottia alveus alveus) that disappeared in the late 1920s 
(see http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=175). 

•	The grey whale (Eschrichtius robustus) that is extinct in the North 
Atlantic with no information as to when, or how, this status was reached 
(COSEWIC 2000). 

EnDAnGERED AnD ThREATEnED SPECIES
There are currently some 30 coastal and marine species that are relevant in the 
Gulf of Maine (see list in Table 3). This list does not include species that are 
considered by the Committee on the Status of Endangered Wildlife in Canada 
(COSEWIC) to be in a state of endangerment but are not listed under Canada’s 
Species at Risk Act, or species that are still undergoing assessment by the respec-
tive jurisdictions. The list indicates that not all of the jurisdictions have the same 
perspective on what species are at risk, despite most of these species having Gulf 
of Maine-wide distribution. It is also in part a reflection of the way in which juris-
dictional responsibilities (marine and land) are separated between the respective 
federal, state, and provincial governments.

fish

There are many species of fish that are considered to be at risk in the Atlantic area 
(Hutchings and Festa-Bianchet 2009; Walmsley 2011; Royal Society of Canada 
2012). Anadramous species are particularly at risk largely because of their migra-
tory requirement to move from an ocean environment into inland freshwater 
systems to breed. The Gulf of Maine fish species of concern include: 

•	The	shortnose	sturgeon	(Acipenser brevirostrum), listed because of 
previous overharvesting in many estuaries and rivers along the U.S. 
seaboard from Florida extending north to New Brunswick. Pollution  
and river system habitat destruction (dams, weirs, bridge construction, 
etc.) are of major concern (NMFS 1998).

•	The	Atlantic	sturgeon	(Acipenser oxyrinchus oxyrinchus), with a large 
latitudinal range from the Gulf of Mexico to Labrador. Commercial 
fishing and pollution have reduced populations, as has river system 
habitat destruction (COSEWIC 2011).

•	The	Atlantic	salmon	(Salmo salar), not listed for the whole of the Gulf 
of Maine as populations in the Inner Bay of Fundy and Maine rivers 
are the focal areas of the endangered listing (see Figure 3). Populations 

3. Status and Trends

http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=9
http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=9
http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=8
http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=8
http://www.sararegistry.gc.ca/species/speciesDetails_e.cfm?sid=175
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Table 3: Coastal and marine species that are listed as “threatened” or “endangered” in Gulf of Maine jurisdictions. 
Because designation of species at risk is not consistent across jurisdictions, this table includes only species that are 
“endangered” or “threatened” in one or more jurisdictions. If a species have been designated as “of concern” or 
“vulnerable” in another jurisdiction, that is also indicated. however, species that are listed solely as “vulnerable” or 
“of concern” are not listed here.

SPECIES AT RISK
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fish
Great white shark Carcharodon carcharias E V
Atlantic salmon (select river populations) Salmo salar E E E lC
Atlantic sturgeon Acipenser oxyrinchus T E nT
Shortnose sturgeon Acipenser brevisrostrum E E E E SC

Cetaceans
Blue whale Balaenoptera musculus E E E E
fin whale Balaenoptera physalus E E E SC E
humpback whale Megaptera novaeangliae E E E SC lC
north Atlantic right whale Eubalaena glacialis E E E E E
Sei whale Balaenoptera borealis E E E E
Sperm whale Physeter macrocephalus E E E V

Reptiles
Kemp’s ridley sea turtle lepidochelys kempii E E E CE
leatherback sea turtle Dermochelys coriacea E E E E E CE
loggerhead sea turtle Caretta caretta T E E
hawksbill sea turtle Eretmochelys imbricata E E CE
Green sea turtle Chelonia mydas E/T E E

Birds
Arctic tern Sterna paradisaea SC T lC
Atlantic puffin fratercula arctica T T lC
Bald eagle haliaeetus leucocephalus T SC E lC
Barrow’s goldeneye Bucephala islandica T T SC V lC
Black crowned night heron nycticorax nycticorax T T lC
Common tern Sterna hirundo SC T SC lC
Great cormorant Phalacrocorax carbo T T lC
harlequin duck histrionicus histrionicus T T SC E E lC
least bittern Ixobrychus exilis E E T lC
least tern Sterna antillarum E E lC
Peregrine falcon falco peregrinus E E SC E V lC
Piping plover Charadrius melodus melodus T T E E E E E nT
Razorbill Alca torda T T lC
Red knot Calidris canutus rufa SC E E
Roseate tern Sterna dougallii E E E E E E lC

E= endangered

T= threatened

SC = special concern/species of concern

V= vulnerable

for IuCn Red list, lC=least concern, V=vulnerable, nT= near threatened, E=endangered, CE=critically endangered

3. Status and Trends
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3. Status and Trends

a)

b)

figure 3: Rivers where Atlantic salmon populations have been declared endangered by a) the u.S. federal 
government and the State of Maine (T. Trinkc, noAA) and b) the Canadian federal government for the inner Bay of 
fundy designatable unit range (Dfo 2010).  
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south of Maine have been extirpated, although there have been efforts to 
reintroduce salmon.

•	The great	white	shark (Carcharodon carcharias), an infrequent visitor to 
the Gulf of Maine but considered by the IUCN to be globally vulnerable 
(COSEWIC 2006).

Cetaceans

There are six species of at-risk whales in the Gulf of Maine (see Table 3) and 
their populations were reduced dramatically because of past commercial whal-
ing. Because of the migratory nature of each of these species, it is not possible to 
provide definitive figures for the size of their populations in the Gulf of Maine 
area. However, stock assessment evaluations carried out by the U.S. National 
Oceanic and Atmospheric Administration (see NMFS 2013)	provide an indica-
tion of the reduction in population numbers that has taken place	over time	(see 
Table 4). Current populations are exposed to numerous adverse risk factors, such 
as collisions with ocean traffic, exposure to noise and chemical pollution, entan-
glement with fishing gear, and disturbance from whale watching activities. These 
risk factors, coupled with the fact that the species have long generation times, 
congregate in groups, are highly migratory, and have critical breeding and feeding 
habitat areas that are situated in highly utilized ocean areas, make them especially 
vulnerable (Kraus and Rolland 2007). 

Of the species in Table 4, the North Atlantic right whale is considered to be the 
most endangered in the Gulf of Maine and the species has several identified 
habitats where it congregates, making it more vulnerable at particular times of the 
year (Figure 4).

Reptiles

Athough Thompson (2010) reports that there are three species of sea turtle in the 
Gulf of Maine area, this investigation has identified five species of sea turtle that 
periodically make use of open waters of the Gulf (Table 3). All of the species are 
migratory and nest in warmer areas south of the Gulf of Maine, but migrate north 
to forage. The IUCN considers these species to be either endangered or critically 
endangered from an international perspective. The limitations and threats in the 
Gulf of Maine include human interference, natural predation, ingestion of debris, 
entanglement in fishing gear, and incidental capture. 

Birds

There are fifteen species of bird listed as either endangered or threatened, all of 
which have ubiquitous distribution throughout the Gulf of Maine and undergo 
some form of seasonal migration (Table 3). Two of the species, the piping plover 
and the roseate tern, are listed as either endangered or threatened within all of 
the Gulf of Maine jurisdictions. For almost all of the species, the main reason for 

3. Status and Trends
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listing is breeding habitat disturbance leading to population declines (Birdlife 
International 2012). All of the listed bird species, with the exception of the piping 
plover (“near threatened”), are considered of “least concern” internationally by  
the IUCN. 

Candidate Species

Both federal and state/provincial administrations in Canada and the United States 
have different processes by which species are continuously being monitored and 
assessed. These are listed as “candidate species” that require formal assessment 
because there is concern that their populations are decreasing and therefore need 
official assessment. In Canada, COSEWIC provides an annual prioritized list of 
candidate species that it uses to decide on the allocation of resources for status 
report production (see COSEWIC 2013; http://www.cosewic.gc.ca/eng/sct3/
index_e.cfm). By contrast the United States responds to petitions from members 
of the public, or organizations, who wish to have a species assessed (see http://
www.nmfs.noaa.gov/pr/listing). Because this listing is continuously changing, and 
cited candidate species are not always assessed, details and listings of these species 
are not given in this paper.

Table 4: Endangered cetacean species, Gulf of Maine, with best estimates of historic and current populations in the 
western north Atlantic. Estimates from national oceanic and Atmospheric Administration marine mammal stock 
assessment reports (nMfS 2013).

SPECIES hISToRIC PoPulATIonS CuRREnT

north Atlantic right whale
(Eubalaena glacialis)

At least 1000 in the Western north Atlantic  
during mid-1600s

396 in the western north Atlantic in July 2010

fin whale
(Balaenoptera physalus)

no estimate available Western north Atlantic population of 3985 in 2007

humpback whale
(Megaptera novaeangliae)

12 000 in north Atlantic prior to whaling Gulf of Maine stock estimated at 847 in August 2006

Blue Whale
(Balaenoptera musculus)

1100–1500 in north Atlantic prior to whaling At least 440 in the western north Atlantic in 2009

Sei Whale
(Balaenoptera borealis)

no estimate available 386 for the nova Scotia stock in 2004

Sperm Whale
(Physeter macrocephalus)

>1 100 000 worldwide 4804 in the u.S. Atlantic in 2004

3. Status and Trends

http://www.cosewic.gc.ca/eng/sct3/index_e.cfm
http://www.cosewic.gc.ca/eng/sct3/index_e.cfm
http://www.nmfs.noaa.gov/pr/listing
http://www.nmfs.noaa.gov/pr/listing
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3. Status and Trends

a) b)

c)

figure 4: Important summer habitat 
areas of the north Atlantic right whale in 
Canadian (a, b; Brown et al. 2009) and 
u.S. (c; noAA 2013) waters. 
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4. Impacts 

The implications of having legally listed endangered species within 
any area are numerous in that the achievement of two main objectives has 

to be taken into account (IUCN 2012). Firstly, the objective of preventing an 
increase in the number of endangered species within the region, and secondly, 
ensuring that those which are already designated as being endangered receive 
the conservation attention (protection and recovery) that legislation demands. 
Linnell et al. (2010) highlight that there are many costs and conflicts that will arise 
in pursuing the mission of protecting species at risk. Some key potential areas of 
impact on society (not in any order of priority) include, amongst others:

PolITICAl 
There is a potential for any endangered species to become a political issue at any 
of international, federal, and state/provincial levels, particularly where the species 
influences development, investment and trade. Signing of international agree-
ments, promulgation of federal and state/provincial endangered species legisla-
tion, and official listing of species carry numerous implications that will affect 
societal support of policy and decisions on natural resource management and 
development. The obligation to have congressional and/or parliamentary report-
ing for budgetary and resource allocation purposes means that species at risk is an 
ongoing topic on many political agendas.

ADMInISTRATIVE AnD lEGAl 
Official government listing via legislation is associated with numerous legal and 
institutional obligations that apply to the protection of species, as well as associat-
ed law enforcement systems. An increase in the number of species at risk requires 
associated increases in professional and administrative personnel and resources to 
meet these obligations. In addition, an increase in litigation can be expected from 
parties involved in developing and utilizing natural resources, as well as parties 
opposed to the use of natural resources.

SoCIAl
There will be increasing concern and a need for dialogue within and between 
sectors that make use of resources in the Gulf of Maine area. Many of the species 
have great social value (e.g., cultural, scientific, recreational, sense of wellbe-
ing, etc.). Worm et al. (2006) consider that each species has an ecological exis-
tence value that society places a sentimental value on (e.g., salmon and whales). 
Consequently, there will be an increased need for negotiation processes to achieve 
consensus on natural resource utilization when species at risk are involved. 
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EConoMIC
Potential aspects include constraints on the use and development of land and 
natural resources, increased costs of monitoring species and implementing 
conservation measures such as recovery plans, increased costs of using and main-
taining biological resources, potential loss of livelihoods where resources can’t be 
used, and increases in cases for subsidy and/or compensation. Many of the species 
contribute to the economy through tourism, and or recreation, thereby influenc-
ing incomes and expenditures in this sector. 

EColoGICAl
There is the risk that loss or population decline of a single species might be linked 
to irreversible changes in ecosystem structure, which extends beyond just the 
loss of a single species. In addition, species recovery plans make provision for the 
identification and protection of critical habitat areas implying that species recov-
ery will also lead to wider improvements in the habitats and ecosystems that are 
occupied by species at risk.

TEChnoloGY AnD RESouRCE MAnAGEMEnT APPRoAChES 
Changes may be required to the technologies and methods used in natural 
resource management (e.g., fishing gear modification, harvesting and capture 
methods, observation and communication, diminution of noise, and the speed 
and routes of ships). 

DEVEloPMEnT AnD PlAnnInG 
Future development of land and use of natural resources will have to accommo-
date endangered species in planning and implementation of development proj-
ects. Consideration of species at risk will form part of all environmental impact 
assessments for development projects. 

KnoWlEDGE AnD InfoRMATIon
There will be a need to ensure that appropriate research, monitoring, and commu-
nication of findings are carried out for all species that are at risk. Accordingly, 
each species at risk will require a supportive research, monitoring and communi-
cations program in order to keep stakeholders aware of its status over time. This 
will lead to an increase in general capacity and understanding of the species at 
risk situation, a better-informed public and improved decision making.

4. Impacts
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5. Actions and Responses

Over the last 30 years there has been considerable progress made 
throughout the world in developing appropriate policies and practices for 

the preservation of biodiversity and endangered species. This is reflected by a 
multiplicity of actions by both the United States and Canada at international, 
federal, and state/provincial levels. 

InTERnATIonAl TREATIES AnD PRoGRAMS
Numerous international agreements aimed at the protection and conservation of 
biodiversity (ecosystems, habitats and species) have been developed and accepted 
by most countries throughout the world. Although the United States and Canada 
are not signatories to all of them, some examples of the relevant treaties that apply 
to the Gulf of Maine include:

•	The 1975 United Nations Convention on International Trade in 
Endangered Species of Wild Fauna and Flora (CITES) that ensures that 
international trade in specimens of wild animals and plants does not 
threaten their survival. CITES provides guidelines and lists of endangered 
species to which signatory countries are obligated to respond.

•	The 1971 Convention on Wetlands of International Importance (Ramsar) 
that provides a framework for national action and international 
cooperation for the conservation and wise use of wetlands and their 
resources. 

•	The 1992 United Nations Convention on Biological Diversity (CBD) that 
deals with international conservation of biological diversity, sustainable 
use of its components, and fair and equitable sharing of benefits arising 
from genetic resources.

•	The 1982 United Nations Law of the Sea (UNCLOS) defines the rights 
and responsibilities of nations in their use of the world’s oceans and 
provides guidelines for businesses, the environment, and the management 
of marine natural resources.

•	The 1946 International Convention for the Regulation of Whaling 
(ICRW) that provides for the conservation of whale stocks and the 
orderly development of the whaling industry.

•	The 1974 International Convention for the Safety of Life at Sea that 
protects the safety of marine ships in international waters, particularly 
spills of chemicals and oil.

Both the United States and Canada are members of the IUCN and participate in 
activities that relate to the Red List (IUCN 2012) and have indicated that they 
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will contribute to the development of the recently-announced Intergovernmental 
Platform on Biodiversity and Ecosystem (IPBE) that is gaining momentum as an 
international forum dealing with the management of biodiversity (http://www.
ipbes.net/). 

fEDERAl AnD STATE-PRoVInCIAl PRoGRAMS
Canada and the United States have initiated numerous responses that relate to 
the management and conservation of endangered species in the Gulf of Maine. 
This has involved the development and implementation of international, federal, 
and state and provincial legislation, and associated governance and support-
ive programs (see Table 5). Because many species at risk are migratory and 
continuously moving out of state, provincial, and national boundaries, it has 
required considerable interaction between all parties who have mandates and 
obligations to manage endangered species. For example, there is a Canada-U.S. 
Transboundary Steering Committee with a Species at Risk Working Group that 
jointly addresses common concerns related to species at risk (see http://www2.
mar.dfo-mpo.gc.ca/science/sc/sc(1)-e.html). The working group is comprised of 
managers and scientists from Fisheries and Oceans Canada (DFO) Maritimes and 
the Northeast Region of the National Marine Fisheries Service (NMFS). 

The general approach taken to address endangered species has been to:

1.  Monitor the status of species and populations through research and formal 
monitoring programs.

2.  Create appropriate legislation. 
3.  Have formal assessment procedures in place for official listing.
4.  Specify critical habitats for listed species, and develop and implement strate-

gies for their recovery.
5.  Mobilize resources such as funding, human resources, technology, policing, 

recovery teams, networks, etc. 
6.  Inform and educate the public, resource users, and decision makers.
7.  Develop networks and forums and support projects and programs aimed at 

recovery and protection of specific species and habitats
8.  Monitor and report on progress.

5. Actions and Responses

http://www.ipbes.net/
http://www.ipbes.net/
http://www2.mar.dfo-mpo.gc.ca/science/sc/sc(1)-e.html
http://www2.mar.dfo-mpo.gc.ca/science/sc/sc(1)-e.html
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Table 5: legislation and institutions mandated to regulate and manage species at risk in the Gulf of Maine.

oRGAnIZATIon RElEVAnT lEGISlATIon CoMMEnT AnD KEY lInKS

CAnADA

Environment Canada

fisheries and oceans Canada 
(Dfo)

Parks Canada 

The Species at Risk Act (2002) is 
coordinated by Environment Canada in 
collaboration with Dfo and Parks Canada. 
Dfo is responsible for aquatic species. 

fisheries Act (1985) managed by fisheries 
and oceans Canada

The oceans Act (1997) managed by 
fisheries and oceans Canada

A species at risk public registry keeps a record of the status of all 
Canadian species at risk (http://www.registrelep-sararegistry.
gc.ca). 

CoSEWIC assesses and designates which wildlife species are 
in danger of disappearing from Canada (http://www.cosewic.
gc.ca/eng/sct6/index_e.cfm).

The Government of Canada has a habitat Stewardship Program 
(hSP) for species at risk (http://www.ec.gc.ca/hsp-pih/default.
asp?lang=En&n=59Bf488f-1).

Parks Canada has a species at risk program (http://www.pc.gc.
ca/eng/nature/eep-sar/index.aspx). 

Dfo has a regionally-based species at risk program for aquatic 
species (http://www.dfo-mpo.gc.ca/species-especes/search-
location-recherche-endroit-eng.htm). Dfo also administers the 
fisheries Act and the oceans Act, both of which have provisions 
for protection of species.

nova Scotia Department of 
natural Resources

nova Scotia Endangered Species Act (1999) Details of status reports and recovery action teams and plans 
for nova Scotia are shown at. 
http://www.gov.ns.ca/natr/wildlife/biodiversity/species-
recovery.asp 

new Brunswick Department of 
natural Resources

Endangered Species Act/proposed 
Species at Risk Act

http://www2.gnb.ca/content/gnb/en/departments/natural_
resources/wildlife/content/SpeciesAtRisk.html 

The new Brunswick government has revised its legislation with 
the intention of promulgating a new act and listings in 2013. A 
species database is maintained for over 2300 species.

unITED STATES

u.S. fish and Wildlife Service 
(fWS)

national Marine fisheries 
Service (nMfS)

Endangered Species Act (1973) The fWS has primary responsibility for terrestrial and freshwater 
organisms (http://www.fws.gov/endangered/species/
us-species.html).

The nMfS is concerned mainly about marine wildlife (http://
www.nmfs.noaa.gov/pr/). 

Massachusetts Division of 
fisheries and Wildlife

Massachusetts Endangered Species Act 
(2005)

The natural heritage and Endangered Species Program is 
involved with endangered species and maintains GIS shapefiles 
as well as a variety of site-specific information for use at town 
and area level. (http://www.mass.gov/dfwele/dfw/nhesp/
species_info/species_home.htm). 

new hampshire fish and Game 
Department

new hampshire Endangered Species 
Conservation Act (1979)

The nongame and Endangered Wildlife Program is involved 
in the protection of some 400 species including those that 
are listed (http://www.wildlife.state.nh.us/Wildlife/nongame/
endangered_list.htm).

Maine Department of Inland 
fisheries and Wildlife

Department of Agriculture, 
Conservation and forestry

Maine Endangered Species Act (1975) Species listed as endangered or threatened are protected under 
the Maine Endangered Species Act 
(http://www.maine.gov/ifw/wildlife/species/endangered_
species/state_federal_list.htm).

Maine natural Areas Program maintains a list of protected and 
endangered plants (http://www.maine.gov/doc/nrimc/mnap/
index.html).

5. Actions and Responses

http://www.registrelep-sararegistry.gc.ca
http://www.registrelep-sararegistry.gc.ca
http://www.cosewic.gc.ca/eng/sct6/index_e.cfm
http://www.cosewic.gc.ca/eng/sct6/index_e.cfm
http://www.ec.gc.ca/hsp-pih/default.asp?lang=En&n=59BF488F-1
http://www.ec.gc.ca/hsp-pih/default.asp?lang=En&n=59BF488F-1
http://www.pc.gc.ca/eng/nature/eep-sar/index.aspx
http://www.pc.gc.ca/eng/nature/eep-sar/index.aspx
http://www.dfo-mpo.gc.ca/species-especes/search-location-recherche-endroit-eng.htm
http://www.dfo-mpo.gc.ca/species-especes/search-location-recherche-endroit-eng.htm
http://www.gov.ns.ca/natr/wildlife/biodiversity/species-recovery.asp
http://www.gov.ns.ca/natr/wildlife/biodiversity/species-recovery.asp
http://www2.gnb.ca/content/gnb/en/departments/natural_resources/wildlife/content/SpeciesAtRisk.html
http://www2.gnb.ca/content/gnb/en/departments/natural_resources/wildlife/content/SpeciesAtRisk.html
http://www.fws.gov/endangered/species/us-species.html
http://www.fws.gov/endangered/species/us-species.html
http://www.nmfs.noaa.gov/pr/
http://www.nmfs.noaa.gov/pr/
http://www.mass.gov/dfwele/dfw/nhesp/species_info/species_home.htm
http://www.mass.gov/dfwele/dfw/nhesp/species_info/species_home.htm
http://www.wildlife.state.nh.us/Wildlife/Nongame/endangered_list.htm
http://www.wildlife.state.nh.us/Wildlife/Nongame/endangered_list.htm
http://www.maine.gov/ifw/wildlife/species/endangered_species/state_federal_list.htm
http://www.maine.gov/ifw/wildlife/species/endangered_species/state_federal_list.htm
http://www.maine.gov/doc/nrimc/mnap/index.html
http://www.maine.gov/doc/nrimc/mnap/index.html
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non-GoVERnMEnTAl ACTIVITIES
The Gulf of Maine represents one of the most extensively studied marine areas in 
the world with a wealth of literary resources and an extensive network of marine 
resource institutions and scientists that are researching the area’s physical and 
biological relationships and linkages. Parker et al. (2007) report that there are 
more than 60 institutions and organizations in the Gulf of Maine area involved 
in mobilizing and allocating resources towards the understanding and manage-
ment of biological species. Although not all of these institutions dedicate their 
resources exclusively to at-risk species, most of them have relevant programs and 
project activities that make a contribution. It is not possible in this paper to list all 
of these institutions and their involvement, but some examples are given below. 
Some of the main groups of organizations include:

•	Academic institutions (e.g., Dalhousie University, University of New 
Brunswick, University of Maine, University of New Hampshire, 
Northeastern University).

•	Museums and aquaria (e.g., Nova Scotia Museum of Natural History, 
New Brunswick Museum of Natural History, New England Aquarium). 

•	Non-profit and charitable organizations (e.g., Grand Manan Whale and 
Seabird Research Station, Marine Environmental Research Institute in 
Maine, Whale Center of New England, Atlantic Salmon Federation).

•	Environmental organizations (e.g., World Wildlife Fund Atlantic).

5. Actions and Responses

http://oceanography.dal.ca
http://www.unb.ca/nbcfwru/NBCFWRU.html
http://www.unb.ca/nbcfwru/NBCFWRU.html
http://server.dmc.maine.edu/faculty.html
http://www.marine.unh.edu/jel/home.htm
http://www.northeastern.edu/marinescience/about/index.html
http://museum.gov.ns.ca/mnhnew/en/home/default.aspx
http://www.nbm-mnb.ca/index.php?option=com_content&view=article&id=121&Itemid=316
http://www.neaq.org/index.php
http://www.grandmanannb.com/gmwsrs.htm
http://www.grandmanannb.com/gmwsrs.htm
http://www.meriresearch.org
http://www.meriresearch.org
http://www.whalecenter.org
http://www.asf.ca/about.html
http://www.wwf.ca/conservation/oceans/approach/atlantic


State of the Gulf of Maine Report: Species at RiskMay 2013
20

6. Indicator Summary

InDICAToR
DPSIR 

ElEMEnT STATuS TREnD

Change in seawater 
temperatures due to 
climate change.

Pressure fair – General increases recorded to date have 
not resulted in status changes for species at risk. 

Worsening – Monitoring shows a general 
increase over the region which is likely to lead 
to population declines in species with narrow 
temperature tolerances.

Cumulative impacts from 
human activities in the 
Gulf of Maine ocean 
areas.

Pressure Poor – Much of the Gulf of Maine has been 
assessed as having high or near high impacts.

unknown – no overall trend data: some human 
activities are increasing while the footprint of 
others is decreasing. 

Cumulative impacts from 
human activities in the 
Gulf of Maine watershed.

Pressure fair – Most of the Gulf of Maine watershed has 
moderate to low watershed impacts.

unknown – In general human activities appear 
to be increasing, but no trend data.

Inventory of species in the 
Gulf of Maine area

State fair – Good information on large organisms and 
waters above 200 metres.

Improving – Recent research has identified a 
number of species not previously known in the 
area.

number of endangered 
and threatened species

State fair – 30 coastal or marine species are listed 
as threatened or endangered by one or more 
jurisdictions in the Gulf of Maine.

Worsening – numbers will increase as more 
species are assessed and listed. 

number of delisted 
species

State Poor – no species have achieved delisted 
status. 

no trend – Delisting is dependent on the 
attainment of recovery plan population levels 
that require decades to achieve. 

Ecosystem changes Impacts unknown – most recovery plans have included 
mitigation measures to improve critical habitats 
of listed species. The overall impact of those 
mitigation measures on critical habitats is not 
yet known. 

unknown – While resource management 
changes have been implemented it is not clear 
what this means for the overall health of multiple 
habitats in Gulf of Maine.

Development of recovery 
plans

Response Good – Most listed species have recovery plans 
as per legislation. 

Improving – Gulf of Maine jurisdictions are 
publishing and implementing recovery and 
action plans for listed species.

Identification of critical 
habitat

Response Poor – There are many species at risk where 
critical habitat has not yet been identified. 

Improving – Gulf of Maine jurisdictions are 
achieving success in identifying and declaring 
critical habitats.

Categories for Status: unknown, Poor, fair, Good.
Categories for Trend: unknown, no trend, Worsening, Improving.

Data Confidence

•	Monitoring of marine water temperature is carried out by numerous organizations.

•	Gulf of Maine jurisdictions maintain a good record of species status, management measures related to each species, and 
recovery plans.

Data Gaps

•	 The number of factors influencing each species is enormous and the interactions between them make it difficult to understand 
those most responsible for influencing population numbers of particular species.

•	Cumulative impacts may present a good general picture of pressures in the area but do not work well for species for which 
there is a specific threat.

•	 Information on population size is generally poor because of migratory nature of species, the different jurisdictions involved, 
and lack of resources to monitor populations.

•	Deep waters of the Gulf of Maine have not been fully explored and may identify species new to the region. Throughout the 
region, there are many microorganisms not yet discovered or identified.
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