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The PTM expert process identified 23 conservation strategies and combi-
nation strategies that were evaluated based on their relative benefit, cost 
and feasibility. A complementarity analysis was conducted to determine the 
optimal combination of strategies that, when implemented together, would 
maximize the total number of ecological groups secured to a near-60 per 
cent probability of persistence. The top three are highlighted in this report, 
with costs incurred annually over the next 25 years: 

• Option 1 provides the greatest benefits for biodiversity and includes 
implementation of 15 strategies which would secure seven out of nine 
ecological groups (40 species), with a minimum of roughly 60 per cent 
probability of persistence, at an estimated cost of $25.8 million per year.

• Option 2 secures six of the nine ecological groups (34 species) to at least 
a 60 per cent probability of persistence, through land management in 
combination with riparian, wetland and aquatic habitat management  
and policy, with associated costs of $8.7 million per year. 

• Option 3 secures five of the nine ecological groups (30 species) to at 
least a 60 per cent probability of persistence through land management 
across public, private and forested lands, at a cost of $1.2 million  
per year. 

Notably, two important ecological groups – bats (little brown myotis, 
northern myotis, tri-colored bat) and forest trees (butternut, black ash, 
eastern hemlock) – contain some highly threatened species and were 
considered unlikely to recover in the region based on expert judgement 
and current information, even with the implementation of all conservation 
strategies. Consequently, these species will require additional funding over 
the long term to invest in new, innovative solutions and technologies to 
ensure their survival. 

While PTM is a rapid approach to identify and prioritize strategies for  
managing multiple threats, it requires a similar fast response of implemen-
tation of actions on the ground to effectively safeguard and recover species. 
For example, the identification and subsequent protection of important 
habitat for species at risk, including bats, was identified as a priority  
activity under Strategy 1. Conservation investments in the region would 
help to mitigate human-caused threats to biodiversity, create jobs,  
and mitigate and adapt to climate change, while ensuring a sustainable 
environment and economy for the people of New Brunswick. 

Biodiversity loss is rapidly occurring around the world, and Canada 
is not exempt from these losses. There are nearly 800 plants and 
animals assessed as at risk of extinction in Canada — and nearly 
50 are found in New Brunswick’s Saint John River watershed.  
As a hotspot for biodiversity with a long history of human-caused 
threats, the Saint John River (SJR), or Wolastoq, watershed is 
considered a priority region under the Government of Canada’s 
Pan-Canadian approach to transforming Species at Risk  
conservation in Canada.1

As the number of species at risk of extinction continues to grow, it is  
imperative that we act quickly to manage threats to biodiversity and imple-
ment recovery actions to safeguard ecosystems over the long term. Priority 
Threat Management (PTM) is an emerging decision support framework 
that facilitates the rapid identification of effective strategies, taking into 
consideration the costs, benefits and feasibilities of conservation action  
to maximize the return on investment.

The PTM process was completed in the Wolastoq/SJR watershed from 
2019–2020 for 45 species and one forest community group. The species 
and forest community were categorized into nine ecological groups, with 
each ecological group expected to have a similar response to threats and 
management actions. Under the “business-as-usual” scenario, experts 
estimate that none of the nine ecological groups will have a ≥60 per cent 
chance of persistence in the Wolastoq/SJR watershed in the next 25 years. 
This highlights that the current investment of time, capacity and financial 
resources are likely insu̇cient to effectively recover species at risk in the 
watershed. 

Executive Summary

Under the “business-as-usual” 
scenario, experts estimate  
that none of the nine  
ecological groups will have  
a ≥60 per cent chance  
of persistence in the  
Wolastoq/SJR watershed  
in the next 25 years.

Short-eared owl © Shutterstock
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The development and implementation of management actions are also 
frequently delayed, further compounding a lack of species at risk recovery. 
For instance, the median time to publication of recovery strategies for 
species listed under SARA is approximately five years10, which results in 
subsequent delays for the development of action plans and implementation 
of these conservation actions. Due to these process delays, a species can be 
assessed as at risk for many years, and in some cases more than a decade, 
before the appropriate recovery documents are completed and available to 
guide conservation actions. Furthermore, completion of these documents 
does not guarantee action on the ground, which is the critical component of 
species at risk recovery. 

Typically there have been a lack of funds available to implement all of the 
actions identified in recovery documents to recover at-risk species across 
the country — experts state that an increase in funding as well as new 
sources of revenue are needed.11 A comprehensive study of species at risk 
in Canada states that current resourcing is generally devoted to “front end” 
processes like assessments and listing, as opposed to the implementation 
of recovery actions.12 Moreover, where funding does exist, expenditures 
have fallen short of total funding asks. For example, funds for the Aborig-
inal Fund for Species at Risk (AFSAR) program through Environment and 
Climate Change Canada and Fisheries and 2ceans Canada was significantly 
over-subscribed between 2011–2016, with a total funding ask exceeding the 
actual value of funded agreements by almost double.13 With the number of 
species at risk increasing and resources for recovery and protection remain-
ing insu̇cient and underspent, there is an urgent need to transform how 
we prioritize and recover species in Canada. 

There is a growing consensus among conservation practitioners in Canada 
that we need to collectively shift our approach to species at risk recovery, 
as recovery of species requires a sustained effort, including significant, 
long-term funding, as well as sustained human capacity. For example, if 
conservation efforts are going to be successful, then species at risk recovery 
requires both an increase in financial resources and a prioritized approach 
to how environmental funds are spent14 15 — more specifically, prioritizing 
the actions that should be undertaken to provide the greatest benefits for 
multiple species.16 

Nature is declining at an alarming and unprecedented rate. It is estimated that 
globally, one million species are already at risk of extinction2, with thousands  
of species becoming extinct each year.3 

The primary driver of biodiversity loss is land- and sea-use change —  
77 per cent of land (excluding Antarctica) and 87 per cent of oceans are 
modified by human activity.4 5 6 Overexploitation of species and resources, 
climate change, pollution and invasive species are also pervasive. 

WWF-Canada’s L iving Planet Rep ort Canada ( 2 0 1 7 )  found widespread 
and dramatic declines in Canada’s native monitored wildlife populations — 
from marine fish in Atlantic Canada to grassland birds in the prairie  
provinces and caribou in the far north. But, perhaps the most worrisome 
finding in the 2017 LPRC was the ongoing decline of Canada’s at-risk  
vertebrate species — those legally protected by the federal Species at Risk 
Act (SARA) — whose monitored populations declined by an average  
28 per cent from 2002 to 2014. The rate of decline in these populations 
appears to have worsened since the enactment of SARA7. WWF-Canada’s 
recent L iving Planet Rep ort Canada ( 2 0 2 0 )  took a broader look at species 
of conservation concern in Canada by examining population trends of  
species that are scientifically assessed as being at risk by the Committee  
on the Status of Endangered Wildlife in Canada (COSEWIC). The analysis 
found that monitored populations of vertebrate species assessed as at risk 
by COSEWIC declined, on average, by 59 per cent from 1970 to 2016.8 

There is a growing urgency to address the issues facing species at risk;  
however, the SARA process is plagued by process delays, and as a result  
it is very di̇cult for species to recover. For example, of the 488 wildlife 
species that had been reassessed by COSEWIC as of 2019, most species  
(82 per cent) remained at the same status or were reassessed at a higher 
risk category, while only 18 per cent of species saw their status improve.9 

Background

There is a growing consensus 
among conservation  
practitioners in Canada  
that we need to collectively 
shi� our approach to species  
at risk recovery.

In a world of limited resources and ongoing biodiversity loss, priority should 
be given to those actions that benefit the greatest number of species.

Eastern painted turtle 
© Shutterstock

Eastern hemlock © Shutterstock
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Key Terms
%enefits: an estimation of how much a conservation 
strategy will help to improve an ecological group’s  
probability of persistence 

Business-as-usual scenario: represents the current 
level of investment in the Wolastoq/Saint John River  
watershed with no additional investments in conservation

Combination strategy: the combination of individual 
strategies that are anticipated to have synergistic  
effects when implemented together, as identified by  
the expert group

Costs: the estimated costs associated with implement-
ing a conservation strategy for a given ecological group, 
above and beyond current conservation action

&ost�ĕectiveness: a measure of the effectiveness of 
the action, calculated using its estimated benefit and  
feasibility, relative to the costs of implementing the action

Ecological group: a group of species and/or commu-
nities that are anticipated to have a similar response to 
threats and management actions

Feasibility: the likelihood of a conservation action 
being implemented — considering social, economic and 
political circumstances — and the probability that the 
action is successful once implemented

Nature-based climate solutions: land-and sea-based 
activities that support both climate change mitigation 
and biodiversity conservation (protection, restoration, 
and sustainable management)

Probability of persistence: defined for this analysis 
as the probability that a species or population will persist 
at a functioning level over the next 25 years (the time 
period considered in the analysis)

Recovery: occurs when a species population increases 
to the point where it is no longer considered at risk 

Strategy: a set of similar conservation actions that will 
likely have a positive effect on the ecological groups  
included in this analysis 

Priority threat management (PTM) is an emerging conservation decision-making 
framework that is garnering significant attention around the world. 

This planning approach, pioneered by Dr. Tara G Martin (Conservation  
Decisions Lab, University of British Columbia) and her team, looks at  
species protection, recovery and threat management in terms of maximiz-
ing potential cost-benefit savings. The PTM methodology determines 
how Eudgets can Ee Eest allocated to Eenefit the greatest numEer 
of species.17 It offers an integrated, ecosystem-based, multi-species  
approach that helps to ensure that investment is directed at the actions  
that have the greatest overall impact. The PTM approach has been applied 
(and partially implemented) to over one third of the Australian continent, 
with recent application in Canada, including the South of the Divide in  
Saskatchewan18 19, the Fraser River Estuary of British Columbia20, the  
Kootenay Bioregion and the Central Coast.21

This decision support framework differs from other approaches (e.g.,  
legislated recovery planning under the federal Species at Risk Act and  
Open Standards for the Practice of Conservation22). For instance, in  
Canada, the costs� Eenefits and IeasiEilities of management actions 
are not included in other conservation planning tools23 or when developing 
recovery strategies24 and actions plans25 under SARA. Consequently, the  
full cost of recovering any given species is unknown. By including these 
considerations, PTM can therefore help inform a more ėcient use of 
resources in a resource-constrained world. Lack of consideration for costs, 
benefits and feasibilities is particularly problematic for implementation  
of single species approaches (rather than ecosystem-based management)26 
and when pressure to recover iconic or charismatic species is high.27  
Without information around the benefits and feasibilities of the conservation  
actions being implemented, a species with a low likelihood of recovery  
may be prioritized. Finally, the PTM approach to prioritizing  
conservation actions rather than individual species helps to  
facilitate a more holistic multispecies or ecosystem approach  
to conservation, which is useful for maximizing the recovery  
of many species.28

Introduction to Priority Threat  
Management

Rusty blackbird © Shutterstock Monarch butterflies © Shutterstock
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Jurisdiction

Collective efforts from government, industry, Indigenous communities and other  
organizations are needed to effectively safeguard biodiversity and mitigate and adapt  
to climate change.

• Indigenous lands, waters and rights: The Wolastoqiyik (Maliseet people) have 
lived throughout the Wolastoq/SJR watershed for more than 10,000 years, thoughtfully 
stewarding the lands and waters of the region and relying on their bounty. Traditional  
social and economic practices of the Wolastoqiyik have eroded over the years, as 
they’ve witnessed the ongoing disruption and degradation of a previously intact  
ecosystem. The Government of Canada is working with Indigenous groups in New 
Brunswick to renew the nation-to-nation relationship through announcements of  
Addition to Reserves,31 co-development of agreements to support the implementation 
of Aboriginal and treaty rights for some Indigenous communities in the province,32  
and to honor the Supreme Court ruling that recognizes the right of First Nations to 
earn a moderate livelihood from fishing and hunting,33 though some tensions with  
the Wolastoqiyik remain.34

• Crown lands and governances: Approximately 50 per cent of the land-base in  
New Brunswick is Crown land (also known as public land) — significantly more than 
other provinces and territories (e.g., 12 per cent of land in Prince Edward Island and  
26 per cent of land in Nova Scotia is Crown land). In New Brunswick, only 4.6 per cent 
of terrestrial and freshwater areas are formally protected35 — less than half of these 
protected areas are in the Wolastoq/SJR watershed. In addition, less than a third  
of Crown lands have been set aside for conservation purposes, which includes water-
course and wetland buffers, conservation sites, deer wintering areas and other habitats. 
Yet, the level of protection for these areas is limited and some are still open to industry 
over the long term, so their conservation value is short-lived. 

• Corporate responsibility: Within the province, a handful of companies dominate  
the natural resource sectors of forestry and agriculture. Together, these companies  
are considerable employers for the province of New Brunswick. Their broad reach  
and impact on the landscape situates these companies as necessary allies in the  
recovery and protection of species at risk in the region. 

The PTM process for the Saint John River (SJR), also known as the Wolastoq,  
watershed represents the first application of the PTM framework in Eastern Canada. 

Wolastoq means “beautiful and bountiful 
river” in the Maliseet language. The  
Wolastoq/SJR is the longest river in  
Eastern Canada and is of cultural,  
historical and recreational significance 
to the many people that call this  
region home. The Wolastoq/
SJR has a basin area of over 
55,000km2 — half of which is in New Brunswick29.  
The region is a hotspot for biodiversity and is 
home to many aquatic and terrestrial species at 
risk, including the wood turtle, American eel and 
Atlantic salmon. For these reasons, the region is 
also considered a priority region for the Govern-
ment of Canada under the Pan- Canadian ap p roach 
to transf orm ing S p ecies at Risk conservation in 
Canada.  The Wolastoq/SJR is also a designated 
National Historic Site of Canada and a Canadian 
Heritage River. The surrounding watershed  
contains vast amounts of soil carbon and forest  
biomass that help to store and sequester carbon,  
acting as a nature-based solution to climate change.

This area also has a long history of human-caused 
threats, with over 400 years of colonial settlement 
history — some of the oldest in North America. 
WWF-Canada’s Watershed Rep orts show that the 
region is presently under stress from habitat loss and 
fragmentation, pollution, and climate change.30 In addition, 
the forests of the Wolastoq/SJR watershed have changed  
— large expanses of old growth forest have been lost  
due to the effects of hundreds of years of logging activity,  
jeopardizing the health of the watershed. 

Testing the Priority Threat  
Management approach in  
New Brunswick
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Species at risk in New Brunswick: 

There are nearly 90 species listed provincially as at risk in New Brunswick, and roughly 
half frequent the Wolastoq/SJR watershed. New Brunswick’s outdated species at risk 
legislation was overhauled in 2012 when the E ndangered S p ecies Act was replaced with 
New Brunswick’ s S p ecies at Risk Act (NB SARA) to reduce discretion associated with 
listing species and mandated recovery planning.36 However, a 2020 report examining 
New Brunswick’s provincial species at risk legislation showed that the Minister of  
Natural Resources and Energy Development has failed to meet many of the Act’s  
expectations37. For example, no steps have been taken to protect the tri-coloured bat  
and 23 other endangered species under the NB SARA. 
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A series of analyses were conducted 
using the data gathered throughout 
the technical workshop. For  
instance, the cost-effectiveness  
of management strategies was 
assessed by integrating estimates 
of benefits, costs and feasibilities, 
and subsequently ranking strategies 
based on cost-effectiveness scores. 
However, this approach to priori-
tizing conservation strategies does 
not account for potential overlap in 
benefits when two or more actions  
are implemented together, and 
therefore does not necessarily max-
imize the benefits of management 
(i.e., increase the probability or 
persistence for the most ecological 
groups).39 40 Consequently, a  
complementarity analysis was  
conducted to determine the  
optimal combination of strategies 
that, when implemented together, 
would maximize the total number 
of ecological groups secured to a 
near-60 per cent probability of 
persistence. The result of the PTM 
analysis — including the optimal 
sets of conservation strategies —  
are outlined below. 

Priority Threat Management process
The PTM process relied on information on biodiversity threats and related 
conservation actions from local experts. Consequently, multiple workshops 
were held to first present the potential benefits of the PTM analysis for the 
region, and then to elicit information from experts and practitioners with 
extensive knowledge on the ecology and management of species of conser-
vation concern in the Wolastoq/SJR watershed. 

A technical workshop was attended by 28 experts from scientific research 
institutions, Indigenous communities, federal (e.g., Fisheries and Oceans 
Canada, Environment and Climate Change Canada) and provincial govern-
ment, environmental non-governmental organizations, and industry.  
The group of experts scoped the PTM project by defining a common  
objective and identifying species and ecosystems of conservation concern 
for inclusion in the analysis (Appendix I). Experts then worked to identify 
key threats and develop conservation actions and strategies to safeguard 
and recover those species and ecosystems within the Wolastoq/SJR  
watershed. They also estimated the costs, benefits and feasibilities of  
the proposed management actions.38

1� 'efine oEMective
Identify the optimal set of strategies that will maximize the number 
of species or communities of conservation concern that are likely 
to be secured over a 25-year time period, while also minimizing the 
costs of management. 

GROUP OF EXPERTS

4. Estimate the costs & feasibilities of each action
Experts estimated the annual costs of implementing each action 
over a 25-year period. The probability of uptake or implementation 
(social/political feasibility) and the probability of success once 
implemented (technical feasibility) were also estimated and used 
to calculate the overall feasibility of each action.

2. Identify species & ecosystems  
of conservation concern
45 at-risk species and one forest community, 
grouped into nine ecological groups.

3. Identify key threats, conservation actions & strategies
Actions were grouped into 16 high-level management strategies 
based on similarities associated with conservation actions.  
Seven combinations of multiple strategies were also included, 
where synergistic effects of implementation were anticipated  
by the experts.

�� Estimate the Eenefit oI each strategy
Experts estimated the benefit of each strategy relative to a baseline 
scenario of business as usual, assuming all identified actions  
included within the strategy would be implemented.

Stakeholder engagement:  
A diverse range of stake-
holders and rightsholders 
(40) were invited to a  
workshop to learn about  
the proposed PTM project 
for the Wolastoq/SJR  
watershed.

Technical workshop:  
A three-day technical workshop 
was held to elicit information 
from experts and practitioners 
(28) with extensive knowledge on 
the ecology and management of 
species of conservation concern in 
the Wolastoq/SJR watershed.

Data collection: WWF-Canada 
and UBC drafted a species list for 
inclusion in the PTM process. For 
each species, data on threats and 
associated recovery actions were 
compiled and summarized into 
preliminary ecological groupings.

Analysis: The PTM analysis was 
conducted using the data collected 
at the 3-day technical workshop in 
addition to ongoing elicitation of 
data from key experts in the field.

Review workshop:  
Participants of the PTM pilot 
project in the Wolastoq/SJR 
watershed were invited to review 
and discuss the preliminary/ 
draft results of the analysis – 
identifying key concerns and 
considerations for finalization.

Finalization of analysis:  
Experts were invited to provide  
final edits as co-authors of the PTM  
Wolastoq/SJR watershed manuscript. 

Implementation:  
With funding from WWF-Canada, 
three non-government organizations 
within the Wolastoq/SJR watershed 
began implementation of priority 
aquatic actions to reverse the decline 
of wildlife.

2019
FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR

2020

STRATEGY

STRATEGY

COMBO

ACTION

ACTION

ACTION

ACTION
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Table 1. List of management strategies considered in the PTM analysis for the Wolastoq/SJR watershed,  
and the associated costs and benefits for each. A ü represents an ecological group that would be secured, 
through implementation of the management strategy, to a ~60% probability of persistence over 25 years.  
See Appendix I for a list of species included within each ecological group.

INDIVIDUAL STRATEGIES Cost per 
YearA

Business as usual $0 - - - - - - - - -
S1 Public land management $61,405 - - - ü - ü - - -
S2 Forestry land management $117,807 - ü - ü - ü ü - -
S3 Private/agricultural land management $1,039,952 - - - ü - - - - -
S4 Wetland/aquatic habitat management $1,206,655 - - - ü - - - - -
S5 Dam discharge flow management $5,462,784 - - - - - - - - -
S6 Removal of Mactaquac Dam $19,923,782 - - - - - - - - -
S7 Illegal and incidental take policy $618,660 - - - - - - - - -
S8 Wetland policy and regulation $307,654 - - - ü - - - - -
S9 Water quality management $505,423 - - - ü - - - - -
S10 Breeding/reintroduction of aquatics $130,462 - - - - - - - - -
S11 Disease management for bats $40,907 - - - - - - - - -
S12 Forest pest management $17,900 - - - - - - - - -
S13 Invasive species management $962,704 - - - - - - - - -
S14 Predator management $184,619 - - - - - - - - -
S15 Pollution reduction and management $263,806 - - - - - - - - -
S16 Climate change policies and actions $437,882 - - - - - - - - -

COMBINATION STRATEGIES Cost per  
Year

S17 Land management (S1, S2, S3) $1,219,164 - ü - ü ü ü ü - -

S18 Riparian, wetland and aquatic management and policy 
(S4, S5, S8, S9)

$7,482,514 - ü ü ü - - - - -

S19 Policy development/implementation  
(S7, S8, S15, S16)

$1,628,002 - - - ü - - - - -

S20 Dam management and  
breeding/reintroduction of aquatics (S5, S10)

$5,593,246 - - - ü - - - - -

S21 Land and predator management (S1, S3, S14) $1,285,977 - ü - ü - ü - - -

S22B All strategies (except removal  
of Mactaquac Dam: S6)

$11,358,618 - ü ü ü ü ü ü - -

S23B All strategies (except dam flow management  
for Mactaquac Dam: S5)

$25,819,617 ü ü ü ü ü ü ü - -

A All cost values presented are in present values, calculated using an annual discount rate of four per cent over the 25-year time period.
B Two individual strategies — dam discharge flow management from Mactaquac and other dams (Strategy 5), and removal of Mactaquac Dam and flow  
 discharge management for other dams (Strategy 6) — were designed to be mutually exclusive. Accordingly, there are two ‘All strategies’ combinations  
 that were investigated during the workshop. 

Results of the Priority Threat Management analysis
Sixteen conservation strategies and seven combination strategies were 
developed through the PTM process (Table 1). Under a business-as-usual 
scenario that represents the current level of investment in the Wolastoq/
SJR watershed (i.e., no additional investment), experts predicted that none 
of the nine ecological groups (containing 45 species and one forest commu-
nity) would achieve a 60 per cent chance of persisting at a functional level 
over the next 25 years, reinforcing the need for immediate and targeted 
conservation action.

Wolastoq/Saint John River  
watershed

Legend

 = Migratory �sh

 = Riparian & shoreline habitat associates

 = Aquatic habitat associates

 = Wetland habitat associates

 = Grassland/open habitat, or agricultural

 = Mature forest & peatland habitat associates

 = Forest openings & young forest habitat associates

 = Bats

 = Forest trees

Least bittern © Shutterstock
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The combination strategies (strategies 17–23) provided greater expected 
benefits than any individual strategy alone, highlighting the need for  
implementation of multiple strategies in the Wolastoq/SJR watershed. 
Moreover, the complementarity analysis identified the optimal combination 
of strategies, that when implemented together would maximize the number 
of ecological groups secured to a 60 per cent probability of persistence. 

The analysis identified Strategy 23 (all strategies except dam flow manage-
ment) as the combination strategy that would secure the greatest number  
of ecological groups in the watershed. However, implementing all the  
strategies within Strategy 23 at once would face considerable financial  
and political challenges and therefore a tiered approach of strategies  
was identified to prioritize resource allocation (Figure 1). As a first step,  
existing conservation funds and efforts should be reallocated to focus on 
land management (Strategy 17), which would benefit the greatest number  
of ecological groups (5) at the lowest cost. Once land management is  
adequately resourced, the next step should be to focus on aquatic man-
agement (Strategy 18) to secure an additional ecological group to a 60 per 
cent probability of persistence. This step would secure the same ecological 
groups as Strategy 22, but at a lower cost. Finally, conservation efforts and 
funding should be targeted to all remaining strategies (Strategy 23), which 
would secure seven ecological groups, including migratory fish. 

Figure 1. The top three strategies identified through the PTM process  
in the Wolastoq/SJR watershed to prioritize resource allocation to secure 
species to a 60 per cent probability of persistence over 25 years

Priority Threat Management
STRATEGY 23: 40 species • $645M total ($25.8M/year)

STRATEGY 17 & 18: 34 species • $218M total ($8.7M/year)

STRATEGY 17: 30 species • $30M total ($1.2M/year)

Barn Swallow © Shutterstock
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Option 1: Strategy 23
The analysis identified Strategy 23 as the combination strategy that would 
secure the greatest number of ecological groups in the watershed. Under 
this approach, experts estimate that seven of the nine ecological groups  
(40 species) will achieve a roughly 60 per cent chance of persisting. 

Implementing Strategy 23 comes with a price tag of $25.8 million per year 
($645.5 million total over 25 years), which is largely driven by the cost  
of removing the Mactaquac Dam — an approach that would ensure the 
long-term resilience and health of the St. John River ecosystem. Until the 
dam is removed, migratory fish, such as Atlantic salmon, will be unable 
to move freely throughout the watershed and access spawning grounds 
and areas with ideal water temperatures. Removal of the Mactaquac Dam 
alone, however, cannot help migratory fish achieve a 60 per cent probability 
threshold. Dam removal should therefore be combined with all other  
strategies to facilitate the long-term success of the migratory fish group.  
Removal of the Mactaquac Dam, combined with discharge management 
and improved fish passage for an additional five dams is estimated to cost  
a total of $498 million — roughly 77 per cent of the total cost of implemen-
tation of all strategies. 

Table 2. List of species and communities secured to a near-60 per cent probability  
of persistence for each of the top three strategies identified through the process 

Option 1 – Strategy 23 Option 2 – Strategy 17 & 18 Option 3 – Strategy 17

Alewife (Gaspereau) Anticosti aster Anticosti aster
American eel Appalachian hardwood forest Appalachian hardwood forest
Anticosti aster Bald eagle Bald eagle
Appalachian hardwood forest Bank swallow Bank swallow
Atlantic salmon Barn swallow Barn swallow
Atlantic sturgeon Bicknell’s thrush Bicknell’s thrush
Bald eagle Black-foam lichen Black-foam lichen
Bank swallow Bobolink Bobolink
Barn swallow Canada warbler Canada warbler
Bicknell’s thrush Chimney swift Chimney swift
Black-foam lichen Cobblestone tiger beetle Cobblestone tiger beetle
Bobolink Common nighthawk Common nighthawk
Canada warbler Eastern painted turtle Eastern painted turtle
Chimney swift Eastern whip-poor-will Eastern whip-poor-will
Cobblestone tiger beetle Eastern wood-pewee Eastern wood-pewee
Common nighthawk Evening grosbeak Evening grosbeak
Eastern painted turtle Furbish’s lousewort Furbish’s lousewort
Eastern whip-poor-will Least bittern Least bittern
Eastern wood-pewee Monarch Monarch
Evening grosbeak 2live-sided flycatcher 2live-sided flycatcher
Furbish’s lousewort Pinedrops Pinedrops
Least bittern Prototype quillwort Rusty blackbird
Monarch Pygmy snaketail Short-eared owl
2live-sided flycatcher Rusty blackbird Snapping turtle
Pinedrops Short-eared owl Southern twayblade
Prototype quillwort Skillet clubtail Transverse lady beetle
Pygmy snaketail Snapping turtle Wood thrush
Rusty blackbird Southern twayblade Wood turtle
Short-eared owl Transverse lady beetle Yellow rail
Shortnose sturgeon Wood thrush Yellow-banded bumblebee
Skillet clubtail Wood turtle  

Snapping turtle Yellow lampmussel  

Southern twayblade Yellow rail  

Striped bass Yellow-banded bumblebee  

Transverse lady beetle   

Wood thrush   

Wood turtle   

Yellow lampmussel   

Yellow rail   

Yellow-banded bumblebee   

Strategy 23  
is the only option 
likely to secure  
the persistence  
of migratory fish

© Rhonda Richard Atlantic sturgeon © Shutterstock
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Policy considerations:

Dam removal: The cost of dam removal and discharge management is outside of the current plan 
for the dam, which is currently outlined in the “Mactaquac Life Achievement Project.” This project, 
identified as the preferred option in 2017, focuses on maintaining existing concrete structures and 
associated mechanical equipment until 2068 to reach a 100-year service life of the hydropower  
station.44 Rehabilitation activities associated with the “Mactaquac Life Achievement Project” are  
expected to take place between 2020 and 2036 pending economic and environmental regulatory  
approvals. While dam removal was not selected by New Brunswick Power’s Board of Directors in 
2017, it was the only end-of-life option for the dam that was anticipated to have positive potential  
outcomes for wildlife habitats and species at risk.45 Because of the anticipated ecosystem benefits,  
the PTM expert group developed a specific Mactaquac Dam removal strategy (Strategy 6) as part  
of the PTM analysis in order to provide maximum benefit to migratory fish.

When discussing Strategy 23, the expert group highlighted the overall  
need for a broad-scale system-level approach, as well as the benefits that 
restoring a healthy, free-flowing river would provide to the watershed.  
The issue of fragmentation isn’t specific to the Mactaquac Dam, however. 
While the Mactaquac Dam is the largest and furthest down the system,  
multiple dams are currently fragmenting the natural habitat of the  
Wolastoq/SJR watershed, disrupting the natural flows of water that are  
essential to a resilient ecosystem. All hydroelectric dams within the  
watershed were built prior to the 1970s,41 and end-of-life considerations  
will need to be addressed in the near term. The Mactaquac Dam was the 
only dam considered for removal in the PTM process, largely because  
of the timely decisions surrounding end-of-life options for this large,  
reservoir-based hydropower facility. 

Because the analysis was conducted at the level of the ecological group, and 
the response of individual species to management interventions may still 
vary within the unit of analysis, some of the experts anticipate that Atlantic 
salmon will likely have a more pessimistic outcome compared to the rest  
of the migratory fish. Even with the implementation of all 15 strategies, 
Atlantic salmon is unlikely to experience substantial benefits, especially  
as climate change intensifies. 

While the strategies identified in 2ption 1 are needed to improve biodi-
versity within the Wolastoq/SJR watershed, it is recognized that it will be 
challenging to implement all strategies rapidly and simultaneously given 
competing financial priorities within the province, including healthcare,  
education and support for small businesses. However, the results of the 
PTM analysis showed that this combination of strategies is likely to provide 
the best benefit to biodiversity in the region and is the only option likely  
to secure the persistence of migratory fish. 

UNDERSTANDING THE COSTS: 
Implementation of Option 1  
is estimated to cost  
$25.8 million per year —  
approximately 60 per cent of 
the newly imposed tax relief 
for commercial and industrial 
owners in the province.42 43

Barn swallows © Shutterstock

Atlantic salmon © Gilbert Van Ryckevorsel/WWF-Canada
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Environmental flow management and fish 
passage: The quantity, timing and quality of water 
flows, also known as environmental flows, are intrin-
sically tied to the health of freshwater and estuarine 
ecosystems. Dams severely fragment freshwater 
ecosystems, affecting the natural flow of water. 
Thus, management requires a balance of maintain-
ing ecological integrity and sustainable human use 
for renewable energy. Within the Wolastoq/SJR, 
minimum maintenance flows for dams need to be 
adjusted to ensure discharge levels enhance benthic 
invertebrate and fish productivity. There are six 
dams included within this proposed PTM conserva-
tion action: Mactaquac, Beechwood, Tobique, Grand 
Falls, Tinker and Sisson. Moreover, because dams 
inhibit fish movement throughout the watershed, it 
is recommended that fish passage be improved by 
installing or enhancing downstream collection and/
or bypass for migratory fish species (Strategy 5). 
Improvements associated with environmental flow 
management and fish passage will help to ensure  
a more prosperous freshwater ecosystem while  
recognizing competing human uses. 

Option 2: Strategy 17 & 18
The combination of Strategies 17 and 18 delivered the second greatest 
benefit for species in the watershed at a lower cost. This option includes the 
combination of land management across tenures (S17: S1 + S2 + S3) along 
with riparian, wetland and aquatic habitat management and policy (S18:  
S4 + S5 + S8 + S9). This combination of strategies secures the same ecolog-
ical groups as Strategy 23, except for migratory fish, due to the exclusion  
of the large dam removal. This option, which includes land management 
($1.2 million/year), in combination with riparian, wetland and aquatic 
habitat management and policy ($7.5 million/year) comes with an imple-
mentation cost of $8.7 million per year and secures six ecological groups 
(34 species) with at least a 60 per cent probability of persisting. 

UNDERSTANDING THE COSTS:  
The $7.5 million/year price tag for aquatic habitat and management —  
or $8.7 million/year when combined with the land management strategy —  
is roughly equivalent to the cost of three co�ees per New Brunswicker per year.

Policy considerations

Wetland policy: Actions designed to encourage 
and support improvements to the policy for small 
wetlands were included in Strategies 4 and 8. In New  
Brunswick, wetlands are managed through the New 
Brunswick Wetlands Conservation Policy and the 
Watercourse and Wetlands Alteration Regulation 
under the Clean Water Act. The current policy, 
however, only applies to regulated wetlands that 
are contiguous to a watercourse or those that are 
≥1 hectare in size46 (about the size of two football 
fields). Anything else lacks adequate policy protec-
tion. Consequently, the health and natural function 
of small wetlands are not protected despite their 
importance for habitat and implications for land-use 
planning and management in forestry and agricul-
ture. This is particularly important as the number of 
wetlands per area increases with decreasing wetland 
size,47 meaning small wetlands are significant. 

Restoration: Hundreds of years of human activ-
ity have threatened the Wolastoq/SJR watershed, 
resulting in habitat loss and degradation, invasive 
species and pollution. Moreover, further degrada-
tion exacerbates the environmental crises that we’re 
facing today. Protection of intact ecosystems and 
sustainable management of degraded ecosystems 
will not adequately address biodiversity loss and 
climate change — we must also rebuild and restore 
what’s been lost. The United Nations Decade on 
Ecosystem Restoration is based on this concept. 
Likewise, experts involved in the development of the 
PTM conservation strategies identified the critical 
need for restoring the Wolastoq/SJR watershed to a 
healthier and more resilient ecosystem (Strategy 4). 

Education: Knowledge is power. Education is a 
vital component to mitigation of biodiversity threats 
and climate change. Specific to the PTM analysis on 
the Wolastoq/SJR watershed, experts identified the 
need for education and integrated this action into 
many of the strategies developed. For example, com-
municating the importance of protecting wetlands —  
preventing the degradation of carbon stores (which 
would further accelerate the climate crisis) and 
habitat for species at risk — was a key component of 
Strategy 8. In addition, experts identified the need 
for public education on the integrity of shorelines 
and risks associated with development. This  
is particularly important for climate change adap-
tation as natural and resilient ecosystems can help 
to reduce the severity of extreme weather events 
such as flooding. Finally, there was a consensus that 
knowledge of best management practices in a vari-
ety of different industries — including agriculture 
— is needed to adequately reduce environmental 
impacts (Strategy 3). 

© Shutterstock

Little brown myotis  
© Sherri and Brock Fenton/WWF-Canada

© Graeme Stewart-Robertson



24 Transforming our approach to species at risk: Prioritizing actions for recovery in the Wolastoq/Saint John River watershed 25

Land management: With over 80 per cent of the Wolastoq/SJR water-
shed covered in forest, forestry is one of the province’s most widespread 
economic sectors.51 Unlike many other provinces across Canada, only 50 
per cent of forested lands are Crown-owned. The remaining areas comprise 
private woodlots (30 per cent) and industrial forestry (20 per cent).52 For 
comparison, only six percent of forests are privately owned nationally.53 
While some forested areas are designated for protection and conservation 
— including riparian buffer zones for water quality — greater size, coverage, 
and enhanced management options are needed to safeguard and restore 
ecosystems and species within the Wolastoq/SJR watershed, especially  
as standards and their enforcement differ among private and Crown lands. 
While agricultural areas comprise a significantly smaller portion of land 
area within the Wolastoq/SJR watershed (six per cent), their impact on 
the ecosystem is also noteworthy. While some policy tools currently ex-
ist — including the Environmental Farm Plan54 and the Environmentally 
Sustainable Agriculture program,55 which are co-funded under the nation-
al-provincial Canadian Agricultural Partnership  — more tools are needed 
to incentivize and compensate farmers for sustainable management and  
the implementation of conservation actions. The private/agricultural land 
management strategy (Strategy 3) was one of the most comprehensive 
strategies developed through the PTM process. The strategy includes  
development and implementation of an integrated conservation plan for 
private land, including the development of best management practices  
to minimize impacts of activities, development of incentive programs  
to protect species of conservation concern and restoration of degraded  
habitat. A capital investment endowment fund for private land purchases 
for conservation was also included. 

Option 3: Strategy 17
While the single most effective strategy varies by ecological group, public, 
private and forestry land management (S17: S1 + S2 + S3) are anticipated  
to have the greatest overall benefits to biodiversity when implemented  
individually (Table 3). These have additional value when implemented 
together (Table 1). Land management across public, private and forestry 
lands is also anticipated to have synergistic effects, which could further 
enhance the benefits gained from implementation. This set of three strat-
egies is therefore recommended under 2ption 3. A total of five ecological 
groups (30 species) are anticipated to have at least a 60 per cent probability 
of persistence if land management is implemented across multiple tenures, 
at a cost of $1.2 million per year. 

Policy considerations 

Protected and conserved areas: In 2019, the New Brunswick govern-
ment committed to protecting 10 per cent of the province by 2020, effec-
tively doubling the amount of conserved land within a span of 14 months 
with the support of $9.3 million under the federal government’s Canada 
Nature Fund (currently only 4.6 per cent of terrestrial and freshwater areas 
are protected in New Brunswick).48 Continued support for the designation 
of new protected areas in the region beyond 2020 is crucial to deliver clear 
benefits to biodiversity and ecosystems, as well as the benefits that humans 
derive from resilient systems, including clean air, carbon sequestration, 
pollination and avoidance of disease.49 New protected areas will also require 
additional funding to ensure that they are afforded the necessary protec-
tions and management needed to recover biodiversity.50 Strategy 1 included 
actions developed to achieve the protected area target, including the iden-
tification, prioritization and protection of areas of public land to contribute 
towards achieving the national target of protecting 30 per cent of lands and 
oceans by 2030 and enhancing cultural and functional connectivity on the 
landscape. Additionally, coordination between protected/conserved areas 
and species at risk legislation may help achieve conservation goals in the 
province. For instance, protected areas should be sited in areas with large 
carbon stores and high concentrations of species at risk. 

UNDERSTANDING THE COSTS: Expenditures from the provincial Wildlife Trust Fund 
and Environmental Trust Fund for relevant protection, restoration, conservation  
and education projects within the Wolastoq/SJR watershed (2019–2020) total  
more than two-thirds of the estimated cost of land management. These funds 
represent a mere fraction of the total funding available through provincial, federal 
and private expenses for conservation including the Canada Nature Fund, EcoAction, 
Environmental Damages Fund, provincial, private and non-government organizations. 
Thus, while additional funding may be required to implement land management 
across tenures, simply reallocating funding to the priority actions identified through 
the PTM analysis may help to advance conservation goals in a more cost-e¨ective 
and prioritized manner.

Short-eared owl © Shutterstock
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While there is a role and need for single-species approaches, not all  
strategies developed by the experts were predicted to result in high benefits  
because some species groups are experiencing threats that we do not  
currently have adequate solutions for. Notably, the strategies proposed 
by experts for bats and forest trees are not predicted to result in a high or 
even moderate chance of survival (<40 per cent probability of persistence), 
largely because the threats to these species are currently very high, and  
they require new and innovative solutions. 

In the case of the forest trees group, implementation of the forest pest  
management strategy (Strategy 12) would result in an increase from a 17 
to a 32 per cent probability for these tree species (butternut, black ash and 
eastern hemlock). The forest pest management strategy includes actions to 
address the butternut canker (an infection caused by a fungus), the emerald 
ash borer (a non-native beetle) and the hemlock woolly adelgid (a non- 
native aphid-like insect). These non-native forest insect pests and disease 
have caused extensive tree damage and mortality in the region, which in 
turn results in habitat degradation, biodiversity loss and a loss of ecosystem 
services such as carbon storage, and harvestable timber. While only three 
tree species at risk were included in the analysis, other tree species are also 
on the verge of decline from forest pests and may also benefit from the  
implementation or key learnings of this strategy. Ultimately, the conser-
vation actions proposed by the expert participants under Strategy 12 were 
largely related to research and seed banking. Novel approaches with a 
high likelihood of success for the recovery of these trees were di̇cult to 
identify but are of critical importance. Further investment in research and 
development to tackle forest pests could potentially uncover new effective 
strategies for at-risk trees in the Wolastoq/SJR watershed. Without such an 
investment, it will be di̇cult to achieve an optimistic threshold to ensure 
the persistence of at-risk tree species over the long term. 

The role of targeted conservation action
While landscape-scale conservation actions may help maximize the total number of species conserved or  
recovered, there are species at risk that may require targeted, species-specific approaches to increase their 
probability of persistence. Consequently, if there is interest in recovering a specific ecological group, more 
targeted actions can be undertaken. Table 3 highlights the conservation strategy that provides the greatest 
benefit for each ecological group included in the PTM analysis. 

Table 3. List of ecological groups and the individual strategies that provide the greatest benefit 

Ecological 
group

Strategy with  
greatest Eenefits

Baseline  
probability  
of persistence

Estimated  
probability  
of persistence

Change in probability 
of persistence relative 
to baseline

Removal of Mactaquac Dam and  
discharge flow management for  
other dams

37% 52% +15%

Forestry land management 51% 62% +11%

Public land management, dam  
discharge flow management,  
climate change policies  
and actions

53% 58% +5%

Public land management 57% 64% +7%

Private land management 45% 57% +12%

Forestry land management 53% 66% +13%

Forestry land management 46% 64% +18%

Disease management  
for bat species

27% 39% +12%

Forest pest management 17% 32% +15%

Critically, no steps have been taken by the provincial government to protect  
and/or determine the feasibility of recovery for any of the three at-risk bat species 
included in the PTM analysis (tri-coloured bat, little brown myotis, and Northern 
myotis), as required under the New Brunswick Species at Risk Act.56 
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Why Trees Matter

• Lands and waters can both actively reduce carbon dioxide through  
sequestration and by storing carbon over the long-term. There’s a massive 
amount of carbon stored in wetlands, peatlands, forests and coasts.  
Capturing and storing carbon is critical in the fight against climate change, 
and nature can provide a solution. Healthy, resilient and diverse ecosys-
tems such as forests store carbon, yet the loss of trees — through pests or 
other means — releases carbon into the atmosphere, thereby accelerating 
climate change. Healthy forests, therefore, provide many co-benefits  
beyond habitat for wildlife.

• WWF-Canada’s Wildlif e Protection Assessm ent identified the Wolastoq/
SJR watershed to be an important region for new protected areas, due to 
the climate refuges and high densities of soil carbon found in the northern 
portion of the watershed, and the high densities of forest biomass and  
habitat for at-risk species in the lower portion of the watershed. 

Local Partnerships

• The Atlantic Coastal Action Plan (ACAP) Saint John, the Kennebecasis Watershed Restoration  
Committee (KWRC) and the Nashwaak Watershed Association (NWA) are working with  
WWF-Canada to collaboratively address the aquatic habitat strategies prioritized through the  
PTM analysis. Together, the organizations have nearly 80 years of conservation experience in  
the Wolastoq/SJR watershed, with an emphasis on the implementation of restoration initiatives. 

• These restoration projects aim to address the dominant threats of pollution, habitat loss and habitat 
fragmentation identified in WWF-Canada’s Watershed Reports by restoring riparian buffer areas and 
in-stream habitat — actions identified in the PTM aquatic management strategy. 

• The projects take place within the lower reaches of the Wolastoq, beginning in the summer of 2020.  
To begin, the project team spatially prioritized sites based on restoration need or potential. Once  
identified, on-the-ground conservation actions are being implemented, including revegetation and 
habitat improvement (i.e., removal of barriers, installation of fish passages, mitigation of contaminants 
and bank stabilization) of the Wolastoq/SJR watershed.

“ T he K enneb ecasis Watershed Restoration Com m ittee is very p roud to  
b e working alongside WWF - Canada to restore the health of  the Wolastoq .  
We’ re working with landowners to rep air and stab iliz e ex trem ely eroded 
stream  b anks,  and restoring the river system  to a m ore natural state.  T his 
restoration work provides many benefits that are integral to regional and 
global ecosystem health – including benefits for aquatic species at risk  
like Atlantic salm on,  Atlantic sturgeon,  and strip ed b ass. ”  

± %en Whalen� ProMect 0anager� .WR&
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Recommendations and next steps
While the majority of strategies are needed to safeguard and recover biodi-
versity in the Wolastoq/SJR watershed, strategies can be prioritized (time, 
capacity and financial resources) based upon the greatest overall benefits. 
Land management (Strategy 17) across multiple tenures including public, 
forestry and private/agricultural lands is estimated to have the greatest 
benefit for multiple ecological groups. Implementation of this strategy 
would come at a comparatively high benefit for biodiversity and feasibility 
of implementation, at a moderate cost. In addition to land management, 
riparian, wetland and aquatic habitat management and policy (Strategy 18) 
should also be prioritized, helping to secure an additional ecological group: 
aquatic species. Finally, to safeguard bats and tree species with low  
probabilities of persistence, we need to prioritize investment in research 
and development to pilot novel strategies, especially those that include 
co-benefits for climate change mitigation and adaptation.

While PTM is a rapid approach to identify priority strategies for managing 
multiple threats, it requires a similar response of swift implementation 
of actions on the ground to safeguard and recover species. In partnership 
with Atlantic Coastal Action Plan (ACAP) Saint John, the Kennebecasis 
Watershed Restoration Committee (KWRC) and the Nashwaak Watershed 
Association (NWA), WWF-Canada is building on previous on-the-ground 
conservation work in the Wolastoq/SJR watershed and has begun imple-
mentation of Strategy 4 (Wetland and Aquatic habitat management), which 
was identified as one of the priority strategies for implementation (2ption 
2). The results of the PTM analysis have helped leverage additional funding 
for the region — particularly through the Canada Nature Fund for Aquatic 
Species At Risk (CNFASAR) — to begin this important work in 2020.  
The implementation of priority actions within the Wolastoq/SJR watershed 
will mark the first ever implementation of PTM recommendations in  
Eastern Canada.

Through the PTM process, experts identified combination strategies that 
would have the greatest benefit for species and ecological communities of 
conservation concern. The transparency of the process and the results  
provides decision-makers with the opportunity to implement strategies 
based on the greatest benefit for multiple species, cost-effectiveness, or 
other factors including cultural, economic, or societal values and prefer-
ences. The participatory nature of the PTM process facilitated coordination 
and eventual collaboration among stakeholders. Importantly, PTM is a 
relatively rapid decision-making approach that is meant to be iterative and 
adaptable to incorporate new conditions and information as they become 
available. Research, management costs and ideas were shared in a safe  
and trusted environment and the process has already resulted in novel  
collaborations and projects in the Wolastoq/SJR watershed. 

Eastern whip-poor-will  
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Ecological 
Group

Common Name Scientific 1ame Taxon COSEWIC 
Status

SARA  
Status

Provincial 
Status

Grassland/  
open habitat  
or agricultural 
associates

Bank swallow Rip aria rip aria Birds Threatened Threatened No Status

Barn swallow H irundo rustica Birds Threatened Threatened Threatened

Bobolink D olichonyx   
oryz ivorus

Birds Threatened Threatened Threatened

Common nighthawk Chordeiles m inor Birds Special Concern Threatened Threatened

Short-eared owl Asio flammeus Birds Special Concern Special Concern Special Concern

Wood turtle G lyp tem ys  
insculp ta

Reptiles Threatened Threatened Threatened

Monarch D anaus p lex ip p us Arthropods Endangered Special Concern Special Concern

Yellow-banded  
bumblebee

Bom b us terricola Arthropods Special Concern Special Concern No Status

Transverse lady 
beetle

Coccinella  
transversoguttata

Arthropods Special Concern No Status No Status

Mature forest & 
peatland habitat 
associates

Canada warbler Cardellina 
canadensis

Birds Threatened Threatened Threatened

Chimney swift Chaetura p elagica Birds Threatened Threatened Threatened

Eastern wood-pewee Contop us virens Birds Special Concern Special Concern Special Concern

Evening grosbeak Coccothraustes 
vesp ertinus

Birds Special Concern Special Concern No Status

Olive-sided  
flycatcher

Contop us coop eri Birds Special Concern Threatened Threatened

Wood thrush H ylocichla  
m ustelina

Birds Threatened Threatened Threatened

Black-foam lichen Anz ia colp odes Lichens Threatened Threatened No Status

Pinedrops Pterosp era  
androm edea

Vascular 
Plants

Not Assessed No Status Endangered

Southern twayblade L istera australis Vascular 
Plants

Not Assessed No Status Endangered

Appalachian  
hardwood forest

 (various species) Vascular 
Plants

NA NA NA

Forest openings 
& young forest  
habitat associates 
 
 
 

Bicknell’s thrush Catharus b icknelli Birds Threatened Threatened Threatened

Eastern  
whip-poor-will

Antrostom us 
vocif erus

Birds Threatened Threatened Threatened

Bats Little brown myotis M yotis lucif ugus Mammals Endangered Endangered Endangered

Northern myotis M yotis  
sep tentrionalis

Mammals Endangered Endangered Endangered

Tri-colored bat Perim yotis  
subflavus

Mammals Endangered Endangered Endangered

Forest trees Butternut J uglans cinerea Vascular 
Plants

Endangered Endangered Endangered

Black ash F rax inus nigra Vascular 
Plants

Threatened No Status No Status

Eastern hemlock T suga canadensis Vascular 
Plants

Not Assessed No Status No Status

Appendix I – S p ecies and ecological com m unities of  conservation concern included in the Wolastoq / S aint 
J ohn River watershed PT M  analysis.  

Ecological 
Group

Common Name Scientific 1ame Taxon COSEWIC 
Status

SARA  
Status

Provincial 
Status

Migratory fish American eel Anguilla rostrata Fishes Threatened No Status Threatened

Atlantic salmon  
(Outer Bay of Fundy 
population)

S alm o salar Fishes Endangered No Status Endangered

Atlantic sturgeon  
(Maritimes  
population)

Acip enser  
ox yrinchus

Fishes Threatened No Status Threatened

Shortnose sturgeon Acip enser  
b revirostrum

Fishes Special Concern Special Concern Special Concern

Striped bass  
(Bay of Fundy  
population)

M orone sax atilis Fishes Endangered No Status Endangered

Alewife (Gaspereau) Alosa  
p seudoharengus

Fishes Not Assessed No Status No Status

Riparian &  
shoreline habitat  
associates

Anticosti aster S ym p hyotrichum  
anticostense

Vascular 
Plants

Special Concern Threatened Endangered

Furbish’s lousewort Pedicularis  
f urb ishiae

Vascular 
Plants

Endangered Endangered Endangered

Cobblestone tiger 
beetle

Cicindela  
m arginip ennis

Arthropods Endangered Endangered Endangered

Bald eagle H aliaeetus  
leucocep halus

Birds Not at Risk No Status Endangered

Aquatic habitat 
associates

Prototype quillwort I soetes p rototyp us Vascular 
Plants

Special Concern Special Concern Endangered

Pygmy snaketail O p hiogom p hus 
howei

Arthropods Special Concern Special Concern Special Concern

Skillet clubtail G om p hus  
ventricosus

Arthropods Endangered Endangered Endangered

Yellow lampmussel L am p silis cariosa Mollusks Special Concern Special Concern Special Concern

Wetland habitat 
associates

Least bittern I x ob rychus  
ex ilis

Birds Threatened Threatened Threatened

Rusty blackbird E up hagus  
carolinus

Birds Special Concern Special Concern Special Concern

Yellow rail Coturnicop s  
noveb oracensis

Birds Special Concern Special Concern Special Concern

Eastern painted 
turtle

Chrysem ys  
p icta p icta

Reptiles Special Concern No Status No Status

Snapping turtle Chelydra  
serp entina

Reptiles Special Concern Special Concern Special Concern
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