


Alberta Species at Risk | Recovery Plan No. 43 2 

Alberta Porsild’s Bryum Recovery Plan 

Published by Alberta Environment and Parks 

Cover Photo: Todd Kemper 

October 2022 

ISBN: 978-1-4601-5552-3 

ISSN 1702-4900 

© 2022 Government of Alberta. 

This publication is issued under the Open Government Licence – Alberta (http://open.alberta.ca/licence). 

This publication is available online at https://open.alberta.ca/publications/alberta-porsilds-bryum-recovery-plan 

For more information regarding this content visit: https://open.alberta.ca/documentation/pubguidedraft  

This publication may be cited as: 

Alberta Environment and Parks. 2022. Alberta Porsild’s Bryum Recovery Plan. Alberta Species at Risk Recovery Plan No. 

43. Edmonton, AB. 30 pp.

http://open.alberta.ca/licence
https://open.alberta.ca/publications/alberta-porsilds-bryum-recovery-plan
https://open.alberta.ca/documentation/pubguidedraft


Alberta Species at Risk | Recovery Plan No. 43 3 

Table of Contents 
Acknowledgements ................................................................................................................ 5 

Recovery Planning in Alberta ............................................................................................... 6 

Executive Summary ............................................................................................................... 7 

1.0 Introduction ................................................................................................................... 8 

2.0 Process for Revising the Plan ..................................................................................... 9 

3.0 Situational Analysis ................................................................................................... 10 

3.1 Species population and distribution trends ............................................................. 10 

3.2 Analysis of population threats ................................................................................. 15 

3.3 Implementation progress review ............................................................................. 16 

4.0 Recovery Goal and Objectives.................................................................................. 18 

4.1 Recovery goal ......................................................................................................... 18 

4.2 Recovery objectives ................................................................................................ 18 

5.0 Habitat Needed to Support Recovery ....................................................................... 19 

6.0 Recovery Strategies and Actions ............................................................................. 20 

6.1 Strategy 1: Track population size and distribution through monitoring .................. 20 

Recovery Actions ............................................................................................ 20 

6.2 Strategy 2: Protect declining subpopulations through appropriate actions ............ 20 

Recovery Actions ............................................................................................ 21 

6.3 Strategy 3: Information and outreach ..................................................................... 21 

Recovery Actions ............................................................................................ 22 

7.0 Implementation Plan .................................................................................................. 23 

7.1 Implementation timetable ........................................................................................ 23 

7.2 Plan progress review, evaluation and amendment ................................................ 23 

7.3 Implementation considerations ............................................................................... 23 

8.0 Socio-Economic Scan ................................................................................................ 25 

9.0 Effects On Other Species At Risk ............................................................................. 28 

10.0 Literature Cited ........................................................................................................... 29 



Alberta Species at Risk | Recovery Plan No. 43 4 

List of Figures 
Figure 1. North American distribution of Porsild’s bryum (Haplodontium 

macrocarpum). The Newfoundland dot covers nine Canadian subpopulations 

(COSEWIC 2017a). Adapted from COSEWIC (2003). .......................................... 11 

Figure 2. Distribution of Porsild’s bryum in Alberta within three general areas. From 

south to north these are Evan-Thomas Provincial Recreation Area (Ribbon 

Creek subpopulation); Whitehorse Creek vicinity (Whitehorse Creek area, 

Whitehorse Creek Falls and Mountain Park subpopulations); and Willmore 

Wilderness Park (Casket Falls and Monoghan Range subpopulations).......... 14 

Figure 3. Examples of Porsild’s bryum and its habitat in Alberta. A) Casket Falls 

subpopulation, Willmore Wilderness Park; B) Monoghan Range 

subpopulation, Willmore Wilderness Park; C) Drummond Creek, Lower 

habitat, Whitehorse Creek area subpopulation; D) Boulder component, 

Whitehorse Creek area subpopulation; E) Mountain Park subpopulation; F) 

Ribbon Creek, Lower component, Ribbon Creek subpopulation. Photos 

courtesy of R. Caners. ........................................................................................... 17 

List of Tables 
Table 1. Summary of Porsild’s bryum subpopulations in Alberta. Data are presented for 

three time periods: those obtained for COSEWIC (2003), those obtained after 

COSWIC (2003) but prior to COSEWIC (2017a), and those data obtained for 

COSEWIC (2017a). Greyed rows indicate habitat patches where the colonies 

are extant and fewer than 50. Table from COSEWIC (2017a). ........................... 12 

Table 2. Timetable for implementation of recovery actions for Porsild’s bryum in 

Alberta. .................................................................................................................... 24 

Table 3. Anticipated social and economic impacts of implementation of the Porsild’s 

bryum recovery plan. ............................................................................................ 25 



Alberta Species at Risk | Recovery Plan No. 43 5 

Acknowledgements 

The authors of this recovery plan (Richard Caners—Royal Alberta Museum, René Belland—

University of Alberta, and Lisa Wilkinson—Alberta Environment and Parks) acknowledge the 

many contributors to the COSEWIC Assessment and Status Report on the Porsild’s Bryum 

(Haplodontium macrocarpum) in Canada (COSEWIC 2017a). 



Alberta Species at Risk | Recovery Plan No. 43 6 

Recovery Planning in Alberta 

Albertans are fortunate to share their province with an impressive diversity of wild species. 

Populations of most species of plants and animals are healthy and secure. However, a small 

number of species are either naturally rare or are now imperiled because of human activities or  

natural processes. Alberta Species at Risk recovery plans establish a basis for cooperation 

among government, industry, conservation groups, landowners and other stakeholders to ensure 

these species and populations are restored or maintained for future generations of Albertans. 

Alberta has a robust provincial recovery program to support its commitment to the federal/ 

provincial Accord for the Protection of Species at Risk and the National Framework for the 

Conservation of Species at Risk, and its requirements established under Alberta’s Wildlife Act 

and the federal Species at Risk Act. An overall goal of the program is to restore species identified 

as Threatened or Endangered to viable, naturally self-sustaining populations within Alberta.  

Alberta Environment and Parks is committed to providing opportunities for Indigenous 

communities, stakeholders, and the Alberta public to provide their perspectives and influence 

plan content during the recovery planning process. The process for how Albertans are engaged 

can vary based on the socio-economic and conservation issues and the level of interest 

expressed. Draft recovery plans undergo a review by the Fish and Wildlife Policy Branch and are 

then posted online for public comment for at least 30 days. Following public review, Alberta’s 

Endangered Species Conservation Committee reviews draft plans and provides 

recommendations on their acceptability to the Minister of Environment and Parks. Plans accepted 

and approved for implementation by the Minister are published as a provincial government 

recovery plan. Approved plans are a summary of the Ministry of Environment and Park’s 

commitment to work with involved stakeholders to coordinate and implement conservation actions 

necessary to restore or maintain vulnerable species. 

Recovery plans include two main sections: (1) a situational analysis that highlights the species’ 

distribution and population trends, threats, and conservation actions to date; and (2) a recovery 

section that outlines goals, objectives, associated broader strategies, and specific priority actions 

required to maintain or recover Threatened or Endangered species. Each approved recovery plan 

undergoes regular review and at that time progress on implementation is evaluated. 

Implementation of each plan is subject to internal and external resource availability. 

Recovery plans will be systematically reviewed every 5 years. Where there are large changes in 

the goals, objectives, or strategy sections due to a new understanding or circumstance, a plan 

may need to be redrafted, consulted on, reviewed by the Endangered Species Conservation 

Committee, and the changes approved by the Minister. 
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Executive Summary 

This is an update of the original Porsild’s bryum recovery plan (Alberta Porsild’s Bryum Recovery 

Team 2010). A national status report (COSEWIC 2017a) and recovery strategy (ECCC 2017) 

have been used to inform this plan. 

Currently, there is suitable habitat to maintain Porsild’s bryum in Alberta and most colonies are 

situated in protected areas. The overall population size of Porsild’s bryum in Alberta has 

increased since the last recovery plan because of newly discovered sites. Individual 

subpopulations have increased, decreased, or appear to have remained relatively stable over 

time. Destruction of colonies through human activity (primarily recreation) is being mitigated and 

monitored. The greatest threat continues to be climate change. 

The recovery goal for Porsild’s bryum remains unchanged: to maintain population size and 

distribution of all current colonies, through continued monitoring and application of protection 

measures as required. Recovery strategies address ways to achieve this goal, including a 

timetable for implementation. 



Alberta Species at Risk | Recovery Plan No. 43 8 

1.0 Introduction 
Porsild’s bryum is a naturally rare moss that relies on very specific, rare habitat traits, occurring in 

mountainous areas on shaded calcareous cliffs or rock outcrops with continuous seepage 

through rock crevices or splash from nearby flowing water. 

COSEWIC assessed Porsild's bryum as Threatened in 2003, based on a small population size, 

severe fragmentation among five widely separated general areas where the species was found in 

Canada, and a decline in habitat quality. The species was listed as Endangered under Alberta’s 

Wildlife Act in 2007 and was added to Schedule 1 of the Species at Risk Act in 2011. A recovery 

plan was established for the species in Alberta in 2010 (Alberta Porsild’s Bryum Recovery Team 

2010) and the species was reassessed by COSEWIC as Threatened in 2017 (COSEWIC 2017). 

This document is an update of the original Porsild’s Bryum Recovery Plan. Since that time, 

several relevant documents have been published: a national status report (COSEWIC 2017a) and 

Recovery Strategy (ECCC 2017), and an Alberta update (AEP 2018) summarizing current 

information on the species. For the most part, these documents will be referenced in this recovery 

plan rather than duplicating existing information. 
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2.0 Process for Revising the Plan 
This update has been informed by surveys and monitoring conducted since the first iteration of 

the recovery plan was written (Alberta Porsild’s Bryum Recovery Team 2010). Summary 

information about Alberta subpopulations and threats contained in this plan have been duplicated 

from the federal status report (COSEWIC 2017) for consistency.  

The Alberta Porsild’s Bryum Recovery Team consists of the following individuals: 

 Lisa Wilkinson (Senior Species at Risk Biologist, Alberta Environment and Parks)

 Richard Caners (Curator of Botany, Royal Alberta Museum; Adjunct Professor, Department of

Renewable Resources, University of Alberta), and

 René Belland (COSEWIC Mosses and Lichens Species Specialist Subcommittee Co-chair;

Faculty Service Officer, Department of Renewable Resources, University of Alberta).

The authors consulted with Alberta Park’s ecologists and conservation officers regarding several 

subpopulations and recreational activity.  

Continued monitoring will determine if, and how, recovery plan objectives and actions need to be 

modified. A review will occur in five years, unless new data indicate immediate actions are 

required. 
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3.0 Situational Analysis 
Porsild’s bryum is a naturally rare species with a Holarctic disjunct global distribution, occurring at 

widely scattered sites throughout northern latitudes. The species belongs to the large and globally 

distributed moss family Bryaceae; the majority of all known subpopulations worldwide are in 

Canada, where subpopulations are small and scattered widely over a large area. Alberta contains 

the largest number of individuals of Porsild's bryum of any jurisdiction in Canada and 

approximately 78.5% of all documented individuals in Canada (based on Table 1 in COSEWIC 

2017).  

Porsild’s bryum relies on very specific, rare habitat traits, occurring in mountainous areas on 

shaded calcareous cliffs or rock outcrops with continuous seepage through rock crevices or 

splash from nearby flowing water. The species is frequently associated with waterfalls but 

becomes dry when water that typically saturates the colonies freezes in winter.  

Most of the subpopulations in Alberta occur within provincially designated conservation areas; 

only Mountain Park is situated outside of a designated area on Crown Land. Porsild’s bryum is 

ranked G2G3 (Imperilled–Vulnerable) globally (NatureServe 2019). The species is ranked N2 in 

Canada and NNR (not ranked) in the United States. Within Canada, the species is ranked S2S3 

(Imperilled) in Alberta and S1 (Critically Imperilled) in British Columbia, Newfoundland, and 

Nunavut. Within the United States, the species is ranked S2 (Imperilled) in Colorado, S1 in 

Montana, and S1? (possibly Critically Imperilled) in Utah, and is not ranked in Alaska and 

Michigan.  

The overall population size of Porsild’s bryum in Alberta has increased since the last recovery 

plan because of newly discovered sites. Individual subpopulations have increased, decreased, or 

appear to have remained relatively stable over time. Human-related threats are being addressed, 

and the greatest threat continues to be climate change.  

3.1 Species population and distribution trends 

Porsild’s bryum has a disjunct North American distribution with the largest number of colonies in 

Canada occurring in Alberta (Figure 1). The species is also found in Russian Arctic Siberia and 

central Asia. 
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Figure 1. North American distribution of Porsild’s bryum (Haplodontium macrocarpum). The 

Newfoundland dot covers nine Canadian subpopulations (COSEWIC 2017a). Adapted from 

COSEWIC (2003). 

Alberta has the largest population of any Canadian jurisdiction, with six subpopulations occurring 

among three general areas of the province: one subpopulation in the Evan-Thomas Provincial 

Recreation Area, three subpopulations in the vicinity of Whitehorse Creek near the hamlet of 

Cadomin, and two subpopulations in Willmore Wilderness Park (Table 1, Figure 2).



Table 1. Summary of Porsild’s bryum subpopulations in Alberta. Data are presented for three time periods: those obtained for COSEWIC (2003), 
those obtained after COSWIC (2003) but prior to COSEWIC (2017a), and those data obtained for COSEWIC (2017a). Greyed rows indicate 
habitat patches where the colonies are extant and fewer than 50. Table from COSEWIC (2017a).  

Alberta  COSEWIC (2003) 
Post COSEWIC 

(2003)2
Present report2

Subpopulation Component 
Land 

tenure1 Habitat6
Total # 

colonies 
Survey 

year 
Total # 

colonies 
Survey 

year 

Total # 

colonies3
Survey 

year P c.fr.4

Median 
colony 

size 
(cm2) 

Total 
colony 

coverage 
(cm2) 

Total 
habitat 

patch size 
(m2) 

Ribbon Creek, 
Evan–Thomas 
PRA 

Lower PRA >50 1999 70 2004 56 2015 0.11 2.0 1,257 6 

Upper PRA NA NA 
10 (2004), 
0 (2011) 

2011 0 2015 – – – Unknown 

Whitehorse 
Creek area, 
Whitehorse 
Wildland PP 
and Whitehorse 
Creek PRA 

Whitehorse 
Creek 
Boulder 

PRA 142 2002 45 2004 202 2015 0.66 1.5 799 6 

Whitehorse 
Creek 2 

WPP 58 2002 30 2004 32 2015 0.00 6.0 912 1.5 

Whitehorse 
Creek 
Rapids 1 and 

Rapids 25

WPP >40 2002 >40 2004 <50 2015 NA NA NA 3 

Lookout 
Falls 

WPP 3 2002 
2 (2004), 
0 (2011) 

2011 0 2015 – – – 1 

Drummond 
Creek 

WPP Lower >30 2002 NA NA 16 2014 (Yes) 1.5 65 2 

WPP Upper NA NA NA NA 32 2014 (Yes) 8.5 782 2 

Whitehorse 
Creek 4 

WPP 260 2002 >5 2004 
267 2015 0.29 6.0 6,990 40 

WPP 35 2002 >200 2004 

Whitehorse 
Creek Falls, 
Whitehorse 
Wildland PP 

Upper WPP NA NA >150 2004 NA (>150) NA NA NA NA 2 

Lower WPP 15 1999 
>7 (2004),
0 (2011)

2011 NA (0) NA NA NA NA 10 

Mountain Park CL 177 2002 >150 2004 >159 2015 0.10 NA 17,000 11 

Casket Falls, 
Willmore WP 

WP NA NA 
Not 

counted 
2007 195 2014 (Yes) 16.0 6,056 10 

Monoghan 
Range, 
Willmore WP 

WP NA NA 
Not 

counted 
2007 64 2014 (Yes) 6.0 1,424 5 

Alberta subtotal >810 >1,213

Sites revisited for this report only >795 >804
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1Land tenure abbreviations: CL—crown land; PRA—provincial recreation area; WP—wilderness park; WPP—wildland provincial park. 

2Data abbreviations: Dashes (–): data are not available as the species was not found; NA: the site was not revisited for this report or was not 

previously known; P c.fr.: proportion of colonies with sporophytes. 

3For the most recent survey period, when a site could not be visited for this report (indicated as NA in the table), the next most recent estimate of 

colony numbers was used. This assumes that the site is still extant and that colony numbers have not changed over time.  

4The proportion of colonies bearing sporophytes at a site. The term “(yes)” in the table indicates that the proportion of sporophytes could not be 

measured but they were present at a site.  

5The Rapids 2 component of the Whitehorse Creek area subpopulation was not known at the time of the last status assessment (COSEWIC 2003) 

but was reported in the national recovery strategy for the species (ECCC 2017).  

6 For the purposes of this report, a habitat is a discrete natural feature where the species occurred. 

Notes 

The term "population" is defined as the total number of colonies (i.e., individuals) of Porsild’s bryum in Alberta (COSEWIC 2017b). The term 

"subpopulation" in this recovery plan refers to geographically or otherwise distinct groups in the population between which there is presumed to 

be little demographic or genetic exchange—one successful migrant individual or gamete per year or less (COSEWIC 2017b). Subpopulations are 

recognized as being distinct from each other when they are separated by more than 1 km, the minimum separation distance that is generally 

accepted for differentiating populations of many plant species (NatureServe 2004). Further, in this document, subpopulations may include one or 

more subpopulation “components”, when the species is situated in areas that are close enough in proximity to prevent them from being defined 

as different subpopulations. The species occurs at spatially discrete “habitats” within a subpopulation or subpopulation component.



Figure 2. Distribution of Porsild’s bryum in Alberta within three general areas. From south to 

north these are Evan-Thomas Provincial Recreation Area (Ribbon Creek subpopulation); 

Whitehorse Creek vicinity (Whitehorse Creek area, Whitehorse Creek Falls and Mountain Park 

subpopulations); and Willmore Wilderness Park (Casket Falls and Monoghan Range 

subpopulations). 

The total Alberta population of Porsild's bryum has increased since the previous status reports, 

mostly because of the newly discovered sites. When considering only those subpopulations that 

could be revisited and compared directly with the previous national status report (COSEWIC 

2003), the total estimates have remained similar at >804 colonies for COSEWIC (2017a) and 

>795 colonies for COSEWIC (2003). However, despite the overall similarity in total colony

numbers between these two time periods, estimates for individual subpopulations have 

increased, decreased, or appear to have remained relatively stable over time. See Table 1 for 

details. 
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3.2 Analysis of population threats 

The following threats have been identified for Porsild's bryum in Alberta (AEP 2018; COSEWIC 

2017). The categories and subcategories are based on the Threats Assessment for the species in 

COSEWIC (2017). Further information for each of the threats can be found in COSEWIC (2017).  

Climate change and severe weather 

 Drought – Porsild’s bryum is susceptible to lower than normal precipitation that can

reduce runoff and the amount of seepage reaching colonies. Climate change is expected

to bring more frequent desiccation events during the growing season in northern and

western regions of the species’ range including Alberta. The species has a Climate

Change Vulnerability Index of Extremely Vulnerable (COSEWIC 2017).

Natural system modifications 

 Stochastic events – The small size of some subpopulations and the small area they

occupy make them susceptible to extirpation through stochastic environmental, genetic,

and demographic events.

 Wildfire – The Ribbon Creek subpopulation is situated in a closed forest setting and may

be susceptible to the direct and indirect effects of potential wildfires—a natural ecological

process in the area. Other subpopulations (e.g., Mountain Park, Whitehorse Creek area,

Whitehorse Creek Falls) are situated near forests and could also be susceptible to very

large forest fire events.

Human disturbance 

 Recreational activities – The majority of Porsild’s bryum subpopulations are situated on

cliffs or in remote areas that are difficult to access by the public. However, several sites

are easily accessible by recreationalists who may cause unintentional damage to the

species. Measures to protect the species from damages may be necessary at some sites.

 Hydrology and water quality – These are important microsite characteristics that define

the narrow habitat requirements of Porsild’s bryum. In the Whitehorse Creek area, off-

road vehicle use was identified as a potential threat to the species through upstream

changes in hydrology such as siltation and water chemistry (COSEWIC 2003). Further,

the source of water for Ribbon Creek is Marmot Creek, which originates and passes

through the popular Nakiska Ski Resort at Mount Allen. The impacts of the ski area and

other recreational activities on water quality at Marmot Creek are unknown.
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Energy production and mining 

 Mining – Road construction and blasting were concerns for the Mountain Park

subpopulation prior to the development of the Teck Coal Limited's Cheviot Coal Mine.

Since the start of mine production, however, these concerns have eased and neither

threat has been realized (ECC 2017).

Pollutants 

 Airborne pollutants – Despite the current absence of road construction and blasting, one

Alberta subpopulation (Mountain Park) and two subpopulation components (Boulder and

Whitehorse Creek 2, both within the Whitehorse Creek area subpopulation) are situated

within a few hundred meters of Teck Coal Limited’s haul road and may be at risk of road

dust deposition.

3.3 Implementation progress review 

Human mitigation—The Boulder component at the Whitehorse Creek area subpopulation is 

situated between two campsites in a popular campground. Discussions were held in October 

2016 by members of the Alberta Porsild’s Bryum Recovery Team and Alberta Environment and 

Parks, to determine how to further reduce potential damage to the species on the boulder. Based 

on a final consensus, and with assistance from Lehigh Heidelberg Cement Group, Cadomin 

Quarry, rocks were placed in front of the boulder in November 2016 to limit recreational activities 

near the rock face (Figure 3D). A metal plaque was affixed to one of the rocks to inform visitors of 

the presence of rare plants on the boulder. Human disturbances at other subpopulations (e.g., 

damage to colonies from inscriptions on rock at Ribbon Creek subpopulation, Lower component; 

COSEWIC 2017) have not yet been addressed. 

Monitoring—An inventory of Porsild’s bryum colonies and their health was conducted at most 

subpopulations in Alberta for the COSEWIC (2017a) status report. Prior to this, microclimate and 

rock and water chemistry were analyzed (AESRD 2013) to better understand the species’ 

ecological requirements. This report also included a preliminary analysis of dust—generated from 

the main haul road that services Teck Coal’s Cheviot Coal Mine—that gets deposited at the 

Mountain Park subpopulation. Results indicated that deposition levels at Mountain Park may be 

high enough to affect the subpopulation there, and could potentially affect habitat quality at the 

Boulder and Whitehorse Creek 2 components within the Whitehorse Creek area subpopulation 

that are situated in close proximity to the same haul road. However, at this time, the Boulder and 

Whitehorse Creek 2 appear to be healthy so no actions are being taken other than monitoring.  
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Climate change is one of the most prominent threats to Porsild’s bryum in Alberta (COSEWIC 

2017a). Monitoring may be an effective way to track the potential effects of climate change on the 

species by detecting declines in subpopulation health and persistence in response to altered 

microclimate. Apart from monitoring, no other actions are being undertaken at this time to mitigate 

any effects of climate change on the species. 

Figure 3. Examples of Porsild’s bryum and its habitat in Alberta. A) Casket Falls subpopulation, 

Willmore Wilderness Park; B) Monoghan Range subpopulation, Willmore Wilderness Park; C) 

Drummond Creek, Lower habitat, Whitehorse Creek area subpopulation; D) Boulder component, 

Whitehorse Creek area subpopulation; E) Mountain Park subpopulation; F) Ribbon Creek, Lower 

component, Ribbon Creek subpopulation. Photos courtesy of R. Caners. 
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4.0 Recovery Goal and Objectives 

4.1 Recovery goal 

Our current knowledge of Porsild’s bryum suggests that the species’ current distribution is the 

result of thousands of years of migrational history (at least since the end of the Wisconsin 

glaciation) and that the species has probably existed as relatively small subpopulations because 

of the very specific, rare habitat traits it requires (COSEWIC 2019. For these reasons, the 

recovery goal for Porsild’s bryum remains unchanged:  

To maintain population size and distribution of all current colonies, through continued 

monitoring and application of protection measures as required. 

4.2 Recovery objectives 

The specific objectives that will lead to the long-term conservation of Porsild’s bryum in Alberta 

are as follows: 

1. Ensure the continued existence of required habitat by implementing measures that

safeguard known sites through the prevention, elimination or mitigation of human

activities that might significantly affect the species’ habitat.

2. Further our understanding of the population biology, trends and distribution of Porsild’s

bryum, to assist in the long-term conservation of this moss. This will include surveys of

potentially suitable habitat to assess the species’ distribution in Alberta.

3. Establish a monitoring program to measure success of recovery activities and to track

subpopulation dynamics that may be related to natural or human-caused environmental

changes. Periodic monitoring will document the stability of subpopulations and damage

or threats to subpopulations.

4. Prepare educational materials to foster appreciation of endangered and rare mosses in

Alberta. This could include one or more interpretative signs about rare plants along

Whitehorse Creek, in areas of high visibility to the public.
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5.0 Habitat Needed to Support 
Recovery 

Porsild’s bryum relies on very specific, rare habitat traits, occurring mostly in mountainous areas 

on shaded calcareous cliffs or rock outcrops with continuous seepage or splash (COSEWIC 

2017a; Figure 3). The species is kept continually moist by the water that bathes the habitat during 

the growing season, either from seepage through rock crevices or splash from nearby flowing 

water. The species is frequently associated with small to large waterfalls; however, Porsild’s 

bryum sites become dry seasonally when water is frozen in winter. This aspect of the species’ 

habitat may be important for two reasons: the species may be physiologically adapted to this 

seasonal cycle and ice development might reduce competition with other species. 
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6.0 Recovery Strategies and Actions 

6.1 Strategy 1: Track population size and distribution 
through monitoring 

Desired outcome 

Monitoring data are collected at least every five years to sufficiently detect potential population 

declines.  

Performance measures 

1. Completion of monitoring as per the schedule in this plan.

2. Data submitted to provincial database after monitoring.

Recovery Actions

1. Follow established protocols for monitoring subpopulations:

a. Accessible subpopulations should be monitored at least every three years.

b. Remote subpopulations should be monitored every five years.

2. Look for Porsild’s bryum in potentially suitable habitat when possible. Areas of particular

interest include: i) downstream of known occupied sites, ii) two waterfalls in Bloodroot

Creek valley northwest of Grande Cache, iii) front ranges from Kananaskis Country north

to Cadomin, and iv) Kananaskis Country south to Waterton Lakes National Park. A

habitat suitability model was produced for Porsild’s bryum in Alberta (unpublished; Lukas

Frost, Department of Renewable Resources, University of Alberta) and may provide

insights into other habitats to be targeted for surveys.

6.2 Strategy 2: Protect declining subpopulations 
through appropriate actions 

Desired outcome 

Protective measures are implemented for subpopulations threatened by anthropogenic actions. 

Performance measures 

1. Implementation of protective measures within one year of a detected decline. Declines

are attributed to the loss or partial damage to one or more colonies within a

subpopulation. The magnitude of a decline required to initiate protective measures has
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yet to be determined and will depend on the particular subpopulation that is affected and 

the reasons for a decline. When a decline is caused by natural events such as prolonged 

drought or natural rock fall there may be few options for mitigation or protective 

measures. However, when a decline is caused by human activities, such as those 

observed at Whitehorse Creek Boulder and Whitehorse Creek 2, and the Lower 

component at Ribbon Creek (AEP 2018; COSEWIC 2017), protective measures can be 

implemented more rapidly and effectively to prevent further damage to or loss of 

colonies.  

2. Monitor declining subpopulation(s) every 1–2 years to assess efficacy of protective

measures.

Recovery Actions

1. If a decline is detected, and the source of the decline can be mitigated (i.e., some

anthropogenic sources), implement protective measures within one year. The type of

mitigation measure used will depend on the source of decline:

a. If human disturbance is suspected as contributing to the decline, use signage (to

inform public of sensitivity of Porsild’s bryum habitat) and a physical barrier. Work

with Alberta Parks Division for implementation.

b. If road dust is suspected as contributing to decline, initiate dust monitoring and

explore options to reduce dust. Work with Teck Coal for implementation.

2. Revisit declining colonies every 1–2 years to monitor efficacy of protective measures.

Modify protective measures as required.

3. If the source of decline cannot be identified, record the decline and continue to monitor as

per the schedule. Investigate ways to recover these subpopulations if possible.

6.3 Strategy 3: Information and outreach 

Desired outcome 

Accessible and up-to-date information about Porsild’s bryum and recovery plan implementation is 

provided. 

Performance measures 

1. Information and documents on the AEP website are updated annually or as per schedule

in 7.1.1.

2. Interpretative signage is posted at sites in Alberta Parks where Porsild’s bryum is found,

within one year of plan implementation.
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Recovery Actions 

1. On an annual basis, provide recovery plan implementation progress on the species at risk

section of the AEP website. 

2. Update the AEP Porsild’s Bryum Recovery Action Summary within one year of plan

implementation. This summary will be updated at least every five years. The current version is on 

the Species at Risk website: https://open.alberta.ca/publications/9781460117446 

3. Produce an updated report in the Species at Risk Report series, if warranted, with information

on new colonies, colony status, habitat requirements, or other related information. 

4. Prepare and post interpretative signage at the trailheads for Whitehorse Wildland Park (Casket

Falls and Monoghan Range subpopulations) and at Troll Falls (Ribbon Creek subpopulation). 
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7.0 Implementation Plan 

7.1 Implementation timetable 

An implementation timetable is in Table 2. 

The monitoring schedule is not consistent for all sites, and monitoring intervals may vary pending 

status of colonies. Implementation will be carried out by AEP, in collaboration with the Royal 

Alberta Museum and the University of Alberta. With the exception of helicopter costs to reach 

remote sites, costs are minimal because staff time and associated travel expenses are often 

covered by the relevant agencies.  

7.2 Plan progress review, evaluation and amendment 

Progress and evaluation of recovery actions will be reviewed on an annual basis by the recovery 

team. If there is a lack of progress on implementation, reasons will be identified and addressed. 

Evaluation of actions will be based on performance measures and, pending results of the 

evaluation, adjustments may be required to better define and/or achieve performance measures. 

The team will be responsible for amendments, including a five-year review, and informing the 

Executive Director of the Fish and Wildlife Policy Branch. 

7.3 Implementation considerations 

The team will approach relevant agencies to provide funding or in-kind support to implement the 

recovery plan, including partnerships with researchers. It will be important to recognize and act 

upon any provincial government legislative changes that may be necessary for the long-term 

conservation of Porsild’s bryum. The lack of provisions for plants in Alberta’s Wildlife Act is not 

considered an impediment to recovery implementation.



Table 2. Timetable for implementation of recovery actions for Porsild’s bryum in Alberta. 

Actions will be carried out by plan collaborators (Alberta Environment and Parks, Royal Alberta Museum, and University of Alberta). 

Item Action     Year 
  2019      2020       2021        2022    2023 

Comments 

6.1 Track subpopulation size and 
distribution through monitoring 

Minimum three years for accessible sites 

Minimum five years for remote sites 

X      X 

     X 

    X     X   X Not all accessible sites will be surveyed 
in the same year. 

Surveys of remote sites are dependent 
on funding and/or helicopter availability. 

Surveys for new colonies will be done 
opportunistically so do not appear in this 
schedule. 

6.2 Protect subpopulations that are 
declining 

As required. 

6.3 Outreach and Communication 

Annual progress update 

Update recovery action summary 

Create and post interpretative signs 

X 

X 

X 

X 

X 

X X X Complete by March each year. 

Complete by December 2019. 

Post sign at trailhead of Whitehorse 
Creek (2019). Post sign(s) at Ribbon 
Creek (2019/2020). Additional signs will 
be posted as required. 
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8.0 Socio-economic Scan 
Recovery actions for Porsild’s bryum will not have major socio-economic impacts. Actions thus far to reduce anthropogenic impacts on the boulder 

colony have not prevented the public from using the campsite adjacent to the boulder. If other colonies require protection, actions will be similar in 

nature and will not preclude public use of the area. Moreover, if at some time in the future action is required to reduce road dust deposition at one 

or more subpopulations, it is anticipated that costs to industry will be minimal. 

Table 3. Anticipated social and economic impacts of implementation of the Porsild’s bryum recovery plan. 

Strategy Action Anticipated impact 

Track population size and 

distribution through 

monitoring 

Follow established protocols for monitoring 

subpopulations: 

a. Accessible subpopulations should be

monitored at least every three years.

b. Remote subpopulations should be

monitored every five years.

(+) improve our ability to effectively monitor and report 

back to the public on the status of these species at risk 

(+) Increased knowledge and understanding of the 

dynamics of each fish species and their habitat, as well 

as their interaction with other animal and plant species 

(-) cost associated with monitoring program 

Look for Porsild’s bryum in potentially suitable 

habitat when possible. 

(+) improve our ability to effectively monitor and report 

back to the public on the status of these species at risk 

(+) Increase the accuracy of population data bases by 

incorporating newly discovered populations 

(-) costs associated with surveys 
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Protect subpopulations that 

are declining through 

appropriate actions 

If a decline is detected, and the source of the decline 

can be mitigated (i.e., some anthropogenic sources), 

implement protective measures within one year. 

(+) increased protection for Porsild’s bryum populations 

(+) Improves non-use values (existence, bequest, 

altruism, etc.) 

(+) Improves general population’s awareness and 

knowledge about the species and the potential impact of 

their land use activities   

(-) costs associated with a management response to 

mitigate a threat(s) 

Revisit declining colony every 1–2 years to monitor 

efficacy of protective measures. Modify protective 

measures as required. 

(+) improved understanding of the status of Porsild 

bryum populations 

(-) costs associated with monitoring 

If the source of decline cannot be identified, record 

the decline and continue to monitor as per the 

schedule. 

(-) costs associated with monitoring 

Information and Outreach 

On an annual basis, provide Recovery Plan 

implementation progress on the SAR section of the 

AEP website. 

(+) improved internal and external communication on 

Porsild’s bryum recovery 

Update the AEP Porsild’s Bryum Recovery Action 

Summary within one year of plan implementation. 

This summary will be updated at least every five 

years. 

(+) improved internal and external communication on 

Porsild’s bryum recovery 

Produce an updated report in the SAR series, if 

warranted, with information on new colonies, colony 

status, habitat requirements, or other related 

information 

(+) increased knowledge of proper documentation of 

Porsild’s bryum conservation by AEP staff and the 

general public 
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Prepare and post interpretative signage at the 

trailheads for Whitehorse Wildland Park (Casket 

Falls and Monoghan Range subpopulations) and at 

Troll Falls (Ribbon Creek subpopulation). 

(+) Improves general population’s awareness of the 

potential impact of their land use activities  

(+) improved knowledge of Porsild’s bryum conservation 

by the general public 

(-) costs for design and preparation of extension 

materials 



9.0 Effects on Other Species at Risk 
Recovery actions for Porsild’s bryum are highly localized and will not have any negative effects 

on other species at risk. Recovery actions for this species will likely benefit other plant species 

growing amongst or near Porsild’s bryum colonies.  

The chair of the Alberta Porsild’s Bryum Recovery Team will communicate with other recovery 

team leads to ensure that recovery actions for Porsild’s bryum complement, where possible, the 

recovery of any other provincially or federally listed species. 
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