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PREFACE 

 

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. 

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.  

 

Alberta’s commitment to the Accord for the Protection of Species at Risk and to the National 

Framework for the Conservation of Species at Risk, combined with requirements established 

under Alberta’s Wildlife Act and the federal Species at Risk Act, has resulted in the development 

of a provincial recovery program.  The overall goal of the recovery program is to restore species 

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

Alberta.  The policy document Alberta’s Strategy for the Management of Species at Risk (2009–

2014) provides broader program context for recovery activities.  

 

Alberta species at risk recovery plans are prepared under the supervision of the Species at Risk 

Program, Alberta Environment and Sustainable Resource Development.  This often includes 

involvement of a recovery team composed of various stakeholders including conservation 

organizations, industry, landowners, resource users, universities, government agencies and 

others.  Membership is by invitation from the Executive Director of the Fish and Wildlife Policy 

Branch and is uniquely tailored to each species and circumstance. Conservation and management 

of these species continues during preparation of recovery plans.  

 

The Executive Director of the Fish and Wildlife Policy Branch provides these plans as advice to 

the Minister of Environment and Sustainable Resource Development. Alberta’s Endangered 

Species Conservation Committee also reviews draft recovery plans and provides 

recommendations on their acceptance to the Minister.  Additional opportunities for review by the 

public may also be provided. Plans accepted and approved for implementation by the Minister 

are published as a government recovery plan.  Approved plans are a summary of the Ministry’s 

commitment to work with involved stakeholders to coordinate and implement conservation 

actions necessary to restore or maintain these species.  

 

Recovery plans include three main sections: background information that highlights the species’ 

biology, population trends, and threats; a recovery section that outlines goals, objectives, and 

strategies to address the threats; and an action plan that profiles priority actions required to 

maintain or restore the Threatened or Endangered species.  Each approved recovery plan 

undergoes regular review, and progress of implementation is evaluated. Implementation of each 

recovery plan is subject to the availability of resources from within and from outside 

government.  
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EXECUTIVE SUMMARY 

 

Athabasca rainbow trout is a small salmonid, native to small streams and rivers of the upper 

Athabasca watershed, in the Upper Foothills Natural Sub-region in west-central Alberta.  They 

exhibit a diverse life history with both stream-resident and river-migrant populations.  Athabasca 

rainbow trout are smaller than non-native rainbow trout and exhibit some phenotypic differences.  

Recent genetic analyses have been used to identify “pure” Athabasca rainbow trout populations, 

and those that have hybridized with non-native rainbow trout.  
 

The Alberta Endangered Species Conservation Committee submitted a recommendation to the 

Minister of Sustainable Resource Development in June 2009 to list the Athabasca rainbow trout 

as Threatened.  This recommendation was based on the assessment that there was a small 

population of Athabasca rainbow trout in a small area of occupancy, there were declines in the 

number of mature individuals, and habitat loss and degradation was occurring in their range.  
 

In April 2010 a provincial recovery team was established, with representation from the 

responsible jurisdictions (Alberta Environment and Sustainable Resource Development; 

Department of Fisheries and Oceans; Parks Canada) and key stakeholders representing a broad 

range of interests.  The Athabasca Rainbow Trout Recovery Team identified threats to the 

population, and outlined strategies and actions to address these threats.  The primary threats are 

habitat loss and degradation, and introgression and competition from non-native species 

(rainbow trout and brook trout, respectively). 
 

The goal of the Plan is: “To increase the number of Athabasca rainbow trout populations in low 

risk categories by a minimum of 10%; reverse the trend of an increasing number of populations 

in high risk categories; and increase the number of pure strain (core) populations.  This will be 

achieved, while maintaining or increasing population size, by improving habitat quality and 

connectivity and reducing impacts of competition and genetic introgression from non-native fish 

species in current Athabasca rainbow trout range”.    
 

The goal will be addressed through several strategies: inventory and monitoring; habitat 

management; non-native species management; research; fisheries management, regulation and 

enforcement; re-establishment of extirpated populations; and outreach and education.  Within 

these strategies a number of actions are recommended to achieve the goal.  Priority actions 

include: complete inventory, including genetic analyses, and continue monitoring; reduce 

impacts from stream crossings; develop a water withdrawal plan; improve mitigation of selenium 

contamination; reduce populations of brook trout and non-native rainbow trout; increase core 

(“pure”) populations of Athabasca rainbow trout; complete delineation of all essential habitat; 

increase industrial inspections in Athabasca rainbow trout habitat; introduce changes to fish 

licensing and ID testing; and inform anglers about Athabasca rainbow trout.  Failure to 

implement most, if not all of these actions, will likely result in continued population declines. 
 

The life span of this plan is five years, during which time updates will be made as required. After 

five years, the Plan will be reviewed, and recovery targets and actions modified accordingly.  

Although more data are required to inform some recovery actions, immediate action is possible, 

and necessary, to improve habitat quality and reduce impacts from non-native species. 
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1.0 INTRODUCTION 

 

1.1 Provincial and Federal Status 

 

The Alberta Endangered Species Conservation Committee (ESCC) submitted a recommendation 

to the Minister of Sustainable Resource Development (the Minister) in June 2009 to list the 

Athabasca rainbow trout as Threatened.  This recommendation was based on the ESCC’s 

assessment that there was a small population of Athabasca rainbow trout in a small area of 

occupancy, there were declines in the number of mature individuals, and habitat loss and 

degradation was occurring in their range.  

 

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) has completed a 

detailed status report on the Athabasca rainbow trout in expectation of a status assessment in 

2014.  

 

 

1.2 Recovery Team 

 

The Alberta Athabasca Rainbow Trout Recovery Team (the Team) was initiated by the Minister, 

on whose behalf the Director of Fish and Wildlife Policy Branch provides operational guidance 

and approval.  The Team is co-led by a Chair (Alberta Fish and Wildlife Policy Branch; Species 

at Risk Biologist), and a species lead (Alberta Environment and Sustainable Resource 

Development; Operations Division Upper Athabasca Region).  The primary responsibility of the 

Team is to provide advice on necessary recovery efforts in Alberta through development of a 

plan outlining recovery strategies and actions.  The Alberta Fish and Wildlife Policy Branch 

oversees implementation of the recovery plan by facilitating and encouraging involvement of 

relevant and interested parties, including members of the Team.  The team leads are responsible 

for updating the recovery plan and evaluating and reporting on the progress of recovery actions. 

 

The Athabasca Rainbow Trout Recovery Plan (the Plan) is a dynamic document.  The initial life 

span of the Plan is five years, during which time the Team will meet at least annually to review 

and update the Plan as required.  During the fifth year of the Plan, the team leads will review its 

content to determine whether or not the goal and objectives are being achieved, and what 

revisions and updates are needed.  This decision may be influenced by accomplishments over the 

previous five years, new data, new information on the species status, and any need for 

amendments to actions.  The team leads may reconvene the Team for assistance in this exercise 

if warranted.  

 

The Team is a multi-stakeholder group designed to represent a range of interests within the range 

of the Athabasca rainbow trout.  The Team consists of representatives from the following 

organizations: Alberta Fish and Game Association, Alberta Forest Products Association (AFPA), 

Alberta Environment and Sustainable Resource Development (Operations and Policy Divisions; 

Fish and Wildlife Branch; Public Lands Branch and Forest Management Branch), Athabasca 

Bioregional Society, Canadian Association of Petroleum Producers (CAPP), Coal Valley 

Resources Incorporated, Fisheries and Oceans Canada, Jasper National Park (JNP), Trout 
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Unlimited Canada, and the University of Lethbridge.  The invited First Nation participant 

representing Treaty 8 voluntarily withdrew from the Team (for reasons extraneous to the Team) 

in the early stages of plan development.  Consultation with First Nations will occur as required to 

meet the conservation objectives identified in the Plan. The Team began meeting in April 2010. 

 

2.0 SPECIES BIOLOGY 

 

To distinguish between native and non-native rainbow trout in this Plan, we chose to use the 4-

letter naming convention used by AESRD (Mackay, et al. 1990).  References to “rainbow trout” 

are meant to infer a global context, while non-native rainbow trout in Alberta are referred to as 

RNTR, and native Athabasca rainbow trout are referred to as ARTR. 

 

A full understanding of ARTR, including its ecology and the environmental conditions under 

which it exists, is necessary for recovery efforts to succeed.  Most of the information in this 

section is specific to stream-resident populations of ARTR.  Surrogate data describing river-

migrant populations were used where necessary, and terms related to biology and genetic 

descriptions are defined in the glossary.  The biology and life history of ARTR is known 

primarily from work undertaken in the Tri-Creeks Experimental Watershed (Tri-Creeks) from 

1965 – 1985 (Dietz 1971; Sterling 1980, 1990 & 1992). 

 

 

 

2.1 Species Description 

 

Rainbow trout (Oncorhynchus mykiss) belong to the salmonid family (F. Salmonidae) and 

exhibit a great deal of phenotypic variation in color, size and life history characteristics.  

Endemic to northeastern Siberia and western North America (Nelson and Paetz 1992), rainbow 

trout have been transplanted worldwide and are present on all continents except Antarctica.  

There are a number of recognized subspecies of rainbow trout in three major groupings, of which 

the most widely distributed subspecies is the “Columbia Redband Trout” (O. m. gairdneri) and 

the “Coastal Rainbow Trout” (O. m. irideus), both of which are found in western North America, 

primarily west of the continental divide (Behnke 1992).  In North America, native rainbow trout 

occur as freshwater resident and anadromous (steelhead) populations. 

 

Scott and Crossman (1973), and Nelson and Paetz (1992) provide general descriptions of the 

phenotypic characteristics of rainbow trout.  Bajkov (1927) described two forms (referred to as 

Salmo irideus  and S. i. argentatus) in Jasper National Park (JNP): a “typical” form that was dark 

with three large spots as large as the pupil on the operculum and many smaller spots on the body 

and all fins, and the sides covered with “large undefined bluish-grey spots” (parr marks); and a 

silvery form with small spots, or almost without spots and weak body coloration (from Mayhood 

1992).  

 

Stream-resident and river-migrant ARTR populations in the Athabasca watershed are difficult to 

distinguish visually from other rainbow trout.  Since adults of stream-resident ARTR populations 
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tend to retain parr marks throughout life, they may be incorrectly identified as immature, when 

the influence of habitat on growth and appearance is unaccounted for.  ARTR (Plate 1) tend to be 

bluish to greenish dorsally, with sides yellowish, yellow-green to silvery, and black spots on the 

head, back, dorsal fin, caudal fin and adipose fin.  The front tip of the pelvic, dorsal, and anal 

fins are whitish.  Spawning fish often display a vivid reddish lateral band that is most 

pronounced in males.  Eight to twelve elongated to oval parr marks on the sides (may appear as 

large separated spots on the cheeks) are generally present throughout adult life for stream-

resident populations.  In larger individuals (> 30 cm), or river-migrants, the appearance of parr 

marks may be diminished.  ARTR that were reared experimentally from the fry stage to maturity 

in a productive lake (lentic) environment grew rapidly and lacked parr marks at maturity (Plate 

2). 
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Plate 1.  Mature Athabasca rainbow trout captured from Wampus Creek.  Stream-resident form typical of 

the Upper Foothills Ecological sub-region of Alberta (G. Sterling photo). 

 

 

Plate 2. Mature Athabasca rainbow trout angled from reclaimed pit lake. Fish were stocked as 30 mm fry 

from Wampus Creek and recaptured at 34 months of age (G. Sterling photo). 
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On 14 June 1863, Dr. Walter Cheadle described catching small (57 gm) trout in a McLeod River 

drainage west of Chip Lake, Alberta, that were similar to English burn (= brown) trout, with 

black spots and a narrow red line along each side (Cheadle 2010, p.139).  Nelson and Paetz 

(1992) suggest that this description can refer to nothing other than a small ARTR (as noted by 

Van Tighem 1988), since there were at that time no other black-spotted salmonids in the 

Athabasca drainages.  In 1910 and 1911, employees of the Grand Trunk Pacific railway reported 

catching trout, identified as Salmo irideus (an early name for rainbow trout; Bean 1894), that 

were particularly abundant in areas near Jasper and Hinton (Nelson and Paetz 1992).  Since 

stocking of rainbow trout into waters in the Athabasca watershed did not begin until 1921 after 

the completion of the Grande Trunk Pacific Railway in 1917, these references represent 

confirmation of the occurrence of ARTR in the streams and mainstem Athabasca River in and 

adjacent to JNP. 

 

 

2.2 Genetic Description 

 

Genetic assays of Athabasca rainbow trout were first completed in 1983 (Seeb and Wishard 

1984) and again in 1991 (Carl et al. 1994) from a single population (Wampus Creek) in the 

upper McLeod River watershed.  Behnke (1992) considered rainbow trout in the Athabasca 

watershed to have Columbia/Fraser redband origins stemming from post-glacial dispersion from 

the upper Fraser River.  However, Carl et al. (1994), based on genetic and meristic comparisons 

of Wampus Creek rainbow trout to other rainbow trout populations, argued that Athabasca fish 

were pre-glacial in origin, isolated for >65,000 years in a southwestern Alberta glacial refuge.  

McCusker et al. (2000) found that several alleles that distinguished Wampus Creek rainbow 

trout from other rainbow trout (as reported by Carl et al. 1994) were also present in coastal 

cutthroat trout (O. clarkii) from Puget Sound, and may have been responsible for the unique 

differences observed. 

 

A review in 2000 of the stocking history for non-native rainbow trout and other salmonids into 

waters of the upper Athabasca watershed raised concerns regarding the hybridization of wild 

populations.  Between 2000 and 2011, a total of 72 rainbow trout populations were assayed to 

understand: (1) the phylogenetic relationship of Athabasca rainbow trout to Columbia and Fraser 

River, and coastal populations, (2) the subdivisions among Athabasca rainbow trout populations, 

and (3) the amount of introgression of non-native alleles among remaining pure Athabasca 

rainbow trout populations (Taylor and Tamkee 2003; Taylor et al. 2007; Taylor and Yau 2013). 

 

Taylor et al. (2007) showed that populations of ARTR were very similar to nearby Fraser River 

populations and concluded that ARTR do not represent pre-glacial relict populations, but rather 

are post-glacial in origin and now represent a unique gene pool on the eastern slopes of the 

Continental Divide.  Analysis suggested a greater variation between groups (Athabasca River vs. 

McLeod River vs. Wildhay/Berland River), than among the populations representing these 

groups (Taylor et al. 2007). 

 

 

 

 



6 

 

Taylor and Yau (2013) calculated an admixture coefficient (Qi = proportion of an individual 

fish’s genome inferred to be of indigenous origin) to classify populations in the upper Athabasca 

River watershed (Appendix 1).  Although there is some debate regarding which value best 

defines purity (see Allendorf et al. 2005; Campton and Kaeding 2005; Taylor and Gow 2007), 

we considered ARTR populations where introgression was ≤1% (Qi ≥0.99) as genetically pure 

(Allendorf et al. 2004; Taylor and Yau 2013).  ARTR populations where introgression was 

between 1 – 5 % were considered as having limited hybridization; whereas those populations 

where introgression was >5% (Qi <0.95) were considered compromised. 

 

In native range, of 33 streams with a stocking history that were assayed, nine appeared free of 

introgression, 12 had limited introgression, and 12 exhibited significant introgression and were 

considered compromised (Table 1).  Of 40 unstocked streams assayed, 29 were considered 

“pure” ARTR, eight exhibited minor introgression, and three exhibited significant introgression.  

In JNP, only one of six populations sampled could be considered “pure” ARTR, and two 

populations were RNTR naturalized in previously fishless water above barrier falls.  Limited 

evidence of introgression from hatchery populations was observed in the Berland/Wildhay 

watershed, likely a reflection of the limited stocking of RNTR in this watershed.  However, in 

the McLeod River watershed where extensive stocking occurred, a number of streams showed 

some level of introgression, and Mackenzie Creek and the upper reaches of the Embarras River 

had the lowest Qi scores.  In JNP a large portion of the native genome appears lost (Taylor and 

Yau 2013), and a number of populations represent naturalized stocks of RNTR. A mean Qi < 

0.80 suggests that the native genome in the Athabasca River mainstem is heavily compromised 

as far downstream as the Berland River confluence. 

 

Table 1. Number of Athabasca rainbow trout (ARTR) populations influenced by genetic introgression of non-

native rainbow trout alleles, for stocked and un-stocked locales sampled in native range. Values in (brackets) 

are percent.   

Mean Admixture 

Ratio (Qi)
1.
 

Stocked 

Populations 

 Unstocked 

Populations 

  n mean SE  n mean SE 

         

>0.99 9 0.994 0.0007  29 0.993 0.0004 

  (27.3)    (72.5)   

0.950 - 0.989 12 0.973 0.0030  8 0.984 0.0018 

  (36.4)    (20.0)   

0.900 - 0.949 3 0.929 0.0054  2* 0.894 0.0118 

  (9.1)    (5.0)   

0.750 - 0.899 4 0.844 0.0134  1* 0.795 --- 

  (12.1)    (2.5)   

<0.750 5 0.263 0.1033  --- --- --- 

  (15.2)       

         

 Total 33    40.0   
1.Admixture ratio (Qi): core ARTR populations  ≥0.99; conservation ARTR populations 0.950 to 0.989; introgressed, stocked or naturalized (ISN) 

populations <0.950. 

*Athabasca River sites. Although stocking history is uncertain, population influenced by stocking in tributaries. 
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2.3 Life History 

 

ARTR exhibit a diverse life history with both stream-resident and river-migrant populations 

common in small streams and rivers of the Upper Foothills Natural Sub-region in west-central 

Alberta.  Mixed life history strategies may be present in the same population (e.g. upper McLeod 

watershed), and no naturally occurring lake dwelling (adfluvial) populations are known within 

native range. 

 

Stream-resident ARTR seldom exceed a fork length of 250 – 300 mm (Sterling 1990), whereas 

river-migrant ARTR often attain sizes greater than 400 mm and 0.5 – 1.3 kg in weight 

(AFWMIS 2012).  Rainbow trout in the Athabasca River can reach lengths exceeding 500 mm, 

and some individuals as large as 650 mm have been reported (W. Hughson, pers. comm.), but 

these fish may have originated from stocked populations (see Section 2.2).  In the stream-

resident populations at Tri-Creeks, ARTR males were mature at age three while females were 

mature at age four.  Both genders commonly live to age eight.  Growth was highly variable 

depending on  specific habitat conditions, and extremely slow growth (age two fish in upper 

Eunice Creek are < 10 g in weight and about 52 mm in length) has been observed (Sterling 

1990).  ARTR relocated in late August 2000 as fall young-of-year, from Wampus Creek to a 

reclaimed coal mine end pit lake, reached lengths and weights that exceeded 500 mm and 1.5 kg, 

respectively, in 34 months.  Both genders were mature and able to spawn at the beginning of 

their third growing season. 

 

Most spawning and early rearing by stream-resident and river-migrant ARTR occurred in similar 

habitat (Sterling 1980) in streams of Strahler Order (Strahler 1952) two to four.  ARTR 

spawned from late-May to early-June on the descending limb of the snow-melt hydrograph after 

the accumulation of about 115 degree-days (from ice off) and the attainment of maximum daily 

water temperatures of 6 
o
C (Sterling 1992).  Stream-resident females exhibited little in-stream 

movement to spawning areas, while streamresident males were observed to move intensively for 

short distances (<1 km) (Sterling 1980).  At Tri-Creeks, river-migrant ARTR from the McLeod 

River were captured ascending the tributaries prior to the commencement of spawning (Dietz 

1971; Sterling 1980), but none of these tagged river-migrants  were observed further upstream 

than approximately 2 km (Sterling 1980).  Adult fish were captured returning to the McLeod 

River shortly after spawning (Sterling 1980) and young-of-year (presumed to be progeny of 

river-migrants) were captured descending to the McLeod River ‘en masse’ in late September 

(Tri-Creeks; unpublished data). 

 

During spawning ARTR females constructed a redd, or nest, to protect incubating embryos.  At 

Tri-Creeks where suitable spawning substrates (see section 2.4) were extensive, each redd 

generally consisted of three to four egg pits that the female excavated sequentially (Sterling 

1992).  When an individual egg pit was completed the spawning pair descended into it and 

expelled eggs and sperm simultaneously, accompanied by one to several sneaker males.  

Following spawning, fertilized eggs were immediately buried by the female and the redd site 

defended from excavation by other females.  Average redd residence was usually less than two 

days (Dietz 1971) after which the female abandoned the site.  Dominant males remained active 

and spawned with several females until spent. 
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For ARTR, fecundity increased with female size.  For stream-resident females at  Tri-Creeks, 

fecundity ranged from 138 eggs for a 121 mm female to 606 eggs for a 232 mm female, and 

averaged 293 eggs per female (Sterling 1986).  Dietz (1971) reported a similar fecundity for 

tributary females (295 egg/females), but observed a significant difference in fecundity between 

tributary females at Tri-Creeks and river-migrant females from the McLeod River.  Fecundity of 

McLeod River females averaged 505 eggs/females - mature females also tended to be larger on 

average - and reported a fecundity of 730 eggs for a 235 mm female from the McLeod River. In 

2003, fisheries staff observed fecundity of >1800 eggs for 500 mm females captured from an 

experimentally stocked lake population.  At Tri-Creeks, the mean number of eggs per egg pit 

was found to be 88 ± 22 eggs, with the first egg pit for any individual female containing the most 

eggs, while the last egg pit contained the fewest eggs (Sterling 1992).  Following spawning, 

spent females had retained, on average, seven eggs (Sterling 1986).  The mean depth of egg 

deposition at Tri-Creeks was approximately 10 – 12 cm (Dietz 1971). 

 

ARTR are primarily insectivores and are opportunistic, consuming a wide array of both aquatic 

and terrestrial insects during the summer months.  Stomach analysis from fish at Tri-Creeks 

indicated that heaviest feeding (i.e. proportion of full stomachs; Tri-Creeks; unpublished data) 

was associated with dawn and dusk when aquatic invertebrate drift was highest.  The proportion 

of aquatic organisms (vs. terrestrial organisms) in the diet tended to be higher in reaches where 

cobble substrates free of fine sediment dominated riffle habitats (Tri-Creeks; unpublished data).  

At  Tri-Creeks, the early instars of a small mayfly (Baetis spp.) appeared in dense swarms in the 

drift during dawn and dusk in late summer and early fall and were an important food source for 

newly emerged rainbow trout fry (Tri-Creeks; unpublished data).  Although resident fish in 

winter were active beneath surface ice and could readily be caught by angling, even in a few 

centimeters of water, the stomachs tended to contain few prey items or were empty. 

 

 

2.4 Habitat 

 

Rainbow trout are considered a cold water species and in the Athabasca River watershed they are 

uniquely adapted to the cold headwater streams and upper reaches of the main stem rivers.  Few 

first- order streams support ARTR because of their ephemeral nature, but when perennial flow is 

present and channel width >0.75 m, first-order streams have sufficient power to create suitable 

habitat, often solely occupied by ARTR.   

 

In perennial streams and larger rivers, cold, clean, well-oxygenated water, sediment-free 

substrates, riparian and/or instream cover, and a variety of habitats with reduced water velocity 

are important habitat components.  Preferred water temperatures range from 7 to 18 
o
C with 

optimum incubation temperatures for embryos ranging from 7 to 10 
o
C (Kwain 1975), and 

optimum growth temperatures for fry ranging from 10 to 15 
o
C (Raleigh et al. 1984; Bjornn and 

Reiser 1991).  Upper lethal temperature for adults is approximately 27 
o
C (Lee and Rinne 1980), 

but temperature extremes as high as 22 to 24 
o
C are considered life threatening.  Incubating 

embryos suffer increased mortality at temperatures <3 
o
C or >18.5 

o
C.  

 

At  Tri-Creeks, spawning sites were selected by the female based on water depth, water velocity 

and substrate particle size composition, and were generally located just upstream of the riffle 
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crest where stream hydraulics provided appropriate particle size distribution and interstitial 

water flow.  In areas where suitable substrates were extensive, redds tended to contain all the egg 

pits of a single female; however, in areas lacking extensive distribution of suitable substrates, 

egg pits of any one female were located wherever suitable water velocities and substrate 

occurred, and were not confined to a single redd (Sterling 1992).  At Tri-Creeks, average water 

velocity at spawning sites was about 31 cm/s, but ranged from 10 – 68 cm/s; mean water depth 

was about 14 cm, but ranged from 7 – 68 cm; and mean substrate particle size was about 10 mm, 

but ranged from 3 – 31 mm (Sterling 1992).  Larger females used areas with higher water 

velocities, greater water depth and larger particle sizes (Tri-Creeks; unpublished data).  

Completed redds (where egg pits were linked together) had a characteristic curved depression 

formed upstream of the egg pits, with cleaned gravel domed over the egg pits, and a tailings spill 

below.  When higher stream flow persisted during the spawning period, redds were often located 

along stream margins and vulnerable to exposure (with subsequent embryo mortality) during 

summer low flow.  Conversely, when low flow persisted during spawning, redds were located 

nearer to the channel center and were vulnerable to scour during summer high flow (Sterling 

1992). 

 

At  Tri-Creeks, the length of the incubation period was highly correlated to water temperatures 

and required the accumulation of approximately 590 degree-days before fry began emerging 

from the redd substrates (Sterling 1992).  Fry emergence usually occurred in mid-summer, but in 

some habitats was delayed until late August.  Stream margins and non-embedded large gravel 

and small to medium cobble adjacent to spawning areas were important rearing habitats.  

 

Overwintering of ARTR usually occurred in the primary pools that spanned the width of the 

channel in both main stem rivers and small tributaries.  At Tri-Creeks, stream-resident ARTR 

over wintered in third- and fourth- order channels where primary pools had a mean maximum 

depth of 0.63 m and mean volume of 7.2 m
3
 prior to freeze-up (Sterling and Cox; in prep.).  At 

Tri-Creeks, wintering pool habitat was reduced by an average of 80% by mid-winter. 

 

 

2.5 Distribution 

 

2.5.1 Global Distribution 

Rainbow trout are native to Pacific coastal regions of northeastern Asia and from southeastern 

Alaska to northern Mexico, inland through much of British Columbia, Washington, Idaho, 

Oregon, and northern California, and east of the continental divide in the Arctic drainages of the 

Liard, Peace and Athabasca rivers (Behnke 1992; Nelson and Paetz 1992).  Behnke (1992) 

recognized three evolutionary groups within Oncorhynchus mykiss of which ARTR are included 

as redband trout of the Columbia and Fraser basins (Figure 1).  Since 1870, rainbow trout have 

been widely cultured as a sport and food fish and are now present throughout North America and 

on all continents except Antarctica (Halverson 2010). 
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Figure 1. North American distribution of the inland “red band” form of rainbow trout  (shaded).  

Distribution based on Behnke (1992). 
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2.5.2 Alberta Distribution 

In Alberta, ARTR are distributed throughout the drainages of the upper Athabasca River (Figure 

2), including the major tributaries of the McLeod, Berland, Sakwatamau and Freeman River 

watersheds.  Domesticated strains of RNTR originating from hatcheries in the Pacific Northwest 

USA were widely stocked in Alberta (Section 3.2.1.1) to support recreational sport fishing; 

stocking first occurred in the Athabasca River watershed in JNP in 1919 (Ward 1974).  

Naturalized populations now occur in the headwaters of all major drainages of the 

Nelson/Churchill and McKenzie River basins (Nelson and Paetz 1992), including the upper 

Athabasca River watershed.   

 

Based on tertiary watershed areas, corrected for regions above barrier falls that were historically 

barren of fish, the presumed historical distribution of ARTR populations in the upper Athabasca 

River watershed encompassed an area of approximately 29,500 km
2
 (Table 2).  The distribution 

of extant populations of ARTR is reduced from presumed historical range as a number of 

populations within the Lower Foothills Natural Sub-region (including: Sakwatamau, Freeman, 

Groat, Edson, Trout, Wolf, and Shiningbank drainages) are confined to the upper reaches and 

isolated from each other, and from populations with more continuous distributions in the Upper 

Foothills.  Two populations (Carrot Creek and Bench Creek) are believed extirpated. 

 

In Alberta, ARTR are common in second- to fourth-order tributaries of the Upper and Lower 

Foothills between >900 and <1500 meters above sea level.  Only in the mainstem Athabasca 

River do ARTR occur below 800 masl, likely a result of the influence of summer glacial melt-

water in JNP.  Habitat occupancy is estimated at approximately 11,711 linear km of stream or 

about 10,225 ha.  The relative proportion of habitat occupied is dominated by second- and third-

order streams (Figure 3), and the cumulative proportion of all habitat occupied is estimated as 

less than 58% of potentially available habitat (Figure 4). 
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                Figure 2. Distribution of rainbow trout in the upper Athabasca Watershed 
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Table 2  Estimated habitat occupancy for Athabasca rainbow trout in native range; data includes Jasper 

National Park. 

  

Strahler 

Stream 

Order 

Total 

Stream 

Length
1.
 

(km) 

Occupied 

Habitat
2.
 (km) 

Wetted Channel Width
3.
 (m) Occupied 

Habitat 

(ha) Mean n SE 

1 20739 100 1.5 594 0.1 15 

2 7923 3800 2.4 765 6.8 899 

3 4768 3500 3.6 855 11.2 1272 

4 2596 1854 6.2 535 12.8 1143 

5 1659 1400 13.3 138 17.6 1868 

6 446 396 19.1 123 11.6 756 

7 693 512 46.7 126 27.1 2390 

8 240 149 126.5 11 9.7 1885 

       

Total  11711  3147  10228 
1.

Derived from AESRD spatial data 2013 
2.Excludes water above known barrier falls; based on proportion of stream order sampled where ARTR were present (AFWMIS 2013). 
3.Derived from AESRD spatial data (AFWMIS 2014). 

 

 

 

 
 

Figure 3. Relative proportions of various habitat types occupied by Athabasca rainbow trout. 
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                      Figure 4. Cumulative percent of available habitat occupied by Athabasca rainbow trout. 

  

0

10

20

30

40

50

60

70

80

90

100

1 2 3 4 5 6 7 8C
u

m
m

u
la

ti
v
e
 P

e
r
c
e
n

t 
o

f 
H

a
b

it
a
t 

A
r
e
a
 O

c
c
u

p
ie

d
 

Strahler Stream Order 



15 

 

2.5.3 Interspecific Interactions 

Twenty-nine fish species have been documented within the Athabasca main-stem and tributaries, 

of which 23 species may occur with ARTR (Appendix 2).  In small second- and third-order 

tributaries where stream channels are 0.75 – 2.0 m wide ARTR are often the only fish species 

present.  In larger stream habitats (fourth- and fifth-order tributaries) they can be found with 

burbot (Lota lota), naturalized brook trout (Salvelinus fontinalis), bull trout (Salvelinus 

confluentus), longnose dace (Rhinichthys cataractae), spoonhead sculpin (Cottus ricei), 

mountain whitefish (Prosopium williamsoni), Arctic grayling (Thymallus arcticus), longnose 

sucker (Catostomus catostomus) and white sucker (Catostomus commersoni).  The most diverse 

fish communities are found in the mainstem Athabasca River where ARTR comprise <5% of 

observed relative abundance (AFWMIS 2012). 

 

Bull trout occur at low densities in many watersheds supporting ARTR and are major predators 

of all life stages.  In second- to fourth- order tributaries, sub-adult and juvenile bull trout, burbot, 

and brook trout are important predators for young-of-year and sub-adult ARTR.  ARTR are 

principally insectivorous; in the examination of >500 stomachs from adult ARTR at Tri-Creeks, 

only a single stomach indicated cannibalism or piscivory (Tri-Creeks; unpublished data).   

 

From 1924 to 1977 brook trout were stocked extensively into lakes and streams in JNP; and from 

1940 to 1964, into numerous lakes and streams in ARTR range outside of JNP (Appendix 3).  

The life history of brook trout differs substantially from ARTR, however, where brook trout 

occur in small tributaries in ARTR range they appear to function at the same trophic level as 

ARTR (Popowich 2005), and competition for space and food is an important ecological driver 

defining community structure.  In similar habitat, brook trout foraged better and grew faster that 

rainbow trout (Magoulick and Wilzbach 1998).  In ARTR range, brook trout exhibited rapid 

growth as fry and sub-adults, and spawned at younger ages than ARTR (AESRD, unpublished 

stock assessment summaries).  Unlike ARTR, brook trout are fall spawners and embryos are not 

exposed to the extreme spring and summer variation in stream flow, sediment and temperature 

regimes which can limit recruitment of spring spawners in western North America (Fausch 

2008).  

 

 

2.6 Population Size and Trends 

 

2.6.1 Sampling Effort and Methods 

The first fisheries surveys in the upper Athabasca watershed outside JNP were conducted in 1948 

(Miller and Macdonald 1949) on a number of streams in the upper McLeod River watershed.  

Although some quantitative length and weight at age data were provided, population densities 

were expressed only in relative terms.  

 

Since the mid-1960s back-pack electrofishing inventories of streams in the upper Athabasca 

drainages have provided considerable data pertaining to species occurrence, relative abundance 

and community composition at the watershed and “reach scale” (AFWMIS 2012).  Research at 

Tri-Creeks (1965 -1986) that focused on the effects of timber harvesting on stream-resident 

ARTR populations and subsequent monitoring has provided the only long-term trend data for 

small streams.   
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A change in standardized stream survey protocols in the mid-1990s made it difficult to compare 

historical population densities to more contemporary data.  Date, site location, length of reach 

electrofished (m), pass number, and number of fish captured (by species) were commonly 

reported, but wetted width, electrofishing effort by pass number, number of passes, and site 

conditions (conductivity, temperature, flow) were generally lacking prior to the mid-1990s.  

Further, population estimates prior to the mid-1990s were obtained using 2-pass Petersen 

mark/recapture sampling; whereas population estimates since the mid-1990s were derived from 

multiple pass (3 or 4) depletion sampling.  Population estimates for ARTR derived using both 

methods for sites with identical spatial and temporal components were not comparable (Sterling 

et al. 2012). 

 

For either method the first electrofishing pass tended to be the least biased (Reid et al. 2008; 

Peterson et al. 2004), and the use of 1
st
-pass CPUE can be a reliable index describing population 

density (Wyatt 2002; Mitro and Zale 2000; Kruse and Hubert 1998).  For data collected from 

populations in the upper Athabasca River watershed, 1
st
-pass CPUE was highly correlated with 

density, but CPUE that included spatial (habitat area sampled) and temporal (electrofishing 

seconds used) components was more variable than when calculated based solely on the habitat 

area sampled (Sterling et al. 2012).  Hence, relative population densities and trends presented 

here are based on 1
st
-pass catch-per-unit-area (CPUA).  Trend data were selected on the basis of: 

sites with three or more years of sampling that spanned at least one decade; sites where sampling 

occurred in mid to late summer; sites where sample site length was recorded; sites where wetted 

width was recorded or could be derived; sites where fish were identified by species; and where 

fork length was recorded for individual fish.  Sites in close proximity (± 500 meters) within the 

same reach and stream order were considered to be comparable (Sterling; in prep.). 

 

2.6.2 Present Abundance 

Preliminary biological surveys in 1948 of streams in the upper McLeod River drainage reported: 

“Rainbow trout are present in incredible numbers in every little creek and beaver-dam, in the 

larger tributaries and in the main McLeod” (Miller and Macdonald, 1949). 

 

Since the late 1960’s, detailed population assessments for streams in the upper Athabasca River 

watershed using electrofishing gear have been completed at more than 2300 individual sites on 

more than 627 streams (AFWMIS 2012).  Six study reaches, established on streams in the Tri-

Creeks Experimental Watershed that were initially surveyed in 1966, are considered reference 

streams (no land use prior to 1980; limited land use after initial forest harvesting; closed to 

angling; at carrying capacity), and provide ‘benchmark’ ARTR population densities and trends.  

ARTR densities, based on 1
st
-pass CPUA, have varied nearly forty fold during the 4.5 decades 

since 1969. For these reference streams, ARTR population densities in three study reaches 

showed an increasing trend between 1969 and 2014, while three showed a decreasing trend 

(Appendix 4).  For all streams (n = 45) with trend data (Appendix 4; total sites = 58), ARTR 

populations declined at 28 sites (48%), increased at 26 sites (45%), and remained unchanged at 

four sites (7%). 

We used the same approach described by Rasmussen and Taylor (2009) to rank population risk 

based on observed relative density compared to an unharvested benchmark (Post et al. 2002).  

Rasmussen and Taylor (2009) used data from the streams in the Tri-Creeks Experimental 

Watershed to establish a population benchmark density (100 fish/0.1 ha) and an approach 
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analogous to the IUCN approach where thresholds of 50% and 80% reduction relative to the 

unharvested benchmark were used to classify risk.  Rasmussen and Taylor (2009) considered 

populations with relative densities > 50 fish/0.1 ha as low risk, those with relative densities 

ranging from 20-50 fish/0.1 ha at moderate risk, and those with relative densities < 20 fish/0.1 ha 

at high risk.  Across all river systems where density data for ARTR were present in 2005 (n = 

122), approximately 54% of streams had fish densities in the high risk category, 27% in the 

moderate risk category, and 19% in the low risk category (Rasmussen and Taylor 2009).  

Information is not available to calculate how the percentage of streams in each risk category has 

changed since 2005, but in 2013 where fish density data were present for 533 streams classified 

by Strahler Order (Appendix 5), approximately 80% (427 streams) were in the high risk 

category, 14% (75 streams) were in the moderate risk category, and 6% (31 streams) were in the 

low risk category (Figure 5).  High risk populations are likely vulnerable to depensatory factors 

that can inhibit population recovery and could reflect either naturally unproductive or degraded 

habitat conditions that reduce resilience against and slow recovery from, abiotic environmental 

stresses such as major floods or fire, or anthropogenic stresses resulting from land use 

(Rasmussen and Taylor 2009).  Similarly, moderate risk populations have reduced resilience 

against natural and anthropogenic stresses, but to a lesser extent (Rasmussen and Taylor 2009). 

 

 
 
Figure 5. Proportion of ARTR populations in three risk categories defined by relative population density 

(after Rasmussen and Taylor 2009). Total streams (n): Order 1 = 13; Order 2 = 182; Order 3 = 205; Order 4 

= 98; Order 5 = 29; Order 6 = 6 (total n = 533). 
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3.0 THREATS AND LIMITING FACTORS 

 

3.1 Overview 

 

Limiting factors are defined as those conditions that degrade habitat suitability, reduce 

survivorship of young and adults, or decrease reproductive success of adults.  Anthropogenic 

disturbance and historic fish stocking have been significant agents contributing to the 

development of factors limiting the long-term sustainability of ARTR. 

 

The recovery team undertook a detailed assessment of threats and limiting factors based on 

published information and expert and local knowledge.  Five threat categories were identified: 

 

 Habitat Loss and Degradation; 

 Invasive Species; 

 Water Quality Degradation; 

 Management, Exploitation and Consumptive Use;and 

 Climate Change. 

 

The two primary threats, of equal importance, are: a) habitat loss and degradation, and b) 

invasive species, specifically hybridization with non-native rainbow trout and competition from 

brook trout. The recovery team recognized that all five categories of threats are not mutually 

exclusive, and that many components interact to have cumulative and synergistic effects.  The 

methods to assess each threat and determine risk to Athabasca rainbow trout are found in 

Appendix 6.  Results are discussed in the following sections and summarized in Table 3. 
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Table 3.  Detailed threats assessment for Athabasca Rainbow Trout in Alberta.  Threats have not been ranked and are not listed in any particular order.  

Rating for Jasper National Park is the same as Alberta unless otherwise specified.  Codes (
1.
H=High, M=Moderate, L=Low, 

2.
P=Past, C=Current, F=Future, 

?=Data Deficient) are explained in Appendix 1. 

 

Threat 

Category 
Threat 

Activity/ 

Detail 

Likelihood 

of 

Occurrence1 

Extent of 

Occurrence1 

Severity 

of 

Impact1 

Immediacy 

of Impact2 

Threat 

Significance1 

Mitigation 

Potential1 Comments 

Invasive 

Species 

Hybridization 

and 

competition 

Non-native Rainbow 

trout (Alberta) 
 

 

H 

 

M H 

 

P,C,F H  L Hybridization in mainstem Athabasca River outside JNP 

confirmed downstream as far as the confluence of Nosehill 
Creek, and 30 tributary populations. 

Current stocking practices outside JNP exclude lakes with 

outlets (4 exceptions) and exclude streams. 

Current stocking programs utilize only 3N domestic strain 

RNTR within range of ARTR 

Opportunities to mitigate in stream systems are low but 
may be moderate to high in lakes. 

  Non-native Rainbow 

Trout in Jasper National 

Park 

H H 

 

H P,C,F H L Hybridization evident in mainstem Athabasca River and 

several tributaries in JNP, but many sites are unsampled. 

Several naturalized lake populations including: Amethyst, 
Cabin, Harvey Maligne, Medicine, Moab lakes contribute 

non-native alleles to downstream populations. 

No stocking currently occurs in Jasper National Park 
Opportunities to mitigate in streams and some lakes are 

low, but may be moderate to high in specific lakes. 

  Cutthroat Trout (Jasper 

National Park) 

H L 

 

L P,C,F M L-M Hybridization confirmed in Rock Creek above Rock Lake. 

Hybridization unconfirmed in Fiddle River below Utopia 

Lake. 

Opportunities to mitigate in JNP streams low; may be 
moderate to high in JNP lakes. 

 Competition Brook Trout H H H P,C,F H M to L Includes competition, range constriction or elimination of 

native species. 

Many naturalized stream populations with greatest 
distribution in the Embarrass, McLeod and Gregg River 

watersheds, and small tributaries to mainstem Athabasca 

River upstream of the Berland River confluence. 
Moberly Creek and Powder Creek (tributary to Blue Lake) 

in Wildhay River drainage the only streams in the Berland 

River watershed with naturalized populations of BKTR, but 
BKTR reported from Wildhay River.  

Opportunities to mitigate in streams are low to moderate.  

Mitigation for lakes deemed unnecessary because of 

current stocking strategies. 

In JNP BKTR are present in many lakes and most rivers 

and streams in the Athabasca drainage (Athabasca River 
above and below Athabasca Falls, Sunwapta River, Miette 

River, Maligne River. 

Opportunities to mitigate in JNP lakes may be moderate, 
but in streams is low. 

  Brown Trout  H L L-M P,C,F L H Includes competition, range constriction or elimination of 
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Threat 

Category 
Threat 

Activity/ 

Detail 

Likelihood 

of 

Occurrence1 

Extent of 

Occurrence1 

Severity 

of 

Impact1 

Immediacy 

of Impact2 

Threat 

Significance1 

Mitigation 

Potential1 Comments 

native species. 

No self-sustaining populations of brown trout occur within 

the range of Athabasca rainbow trout 
Stocking currently occurs in only one minor stream reach 

(Jarvis Creek between Graveyard and Gregg lakes) with 3N 

BNTR. 
Opportunity to mitigate effects is high. 

 Algae and 

invertebrate 

species. 

Didymosphenia 

geminata  

H H L C,F H L Single cell freshwater algae (diatom) that is capable of 

expanding into large mats completely covering stream 
bottoms. 

Didymo spp. Present in JNP at 15 of 17 sites sampled; 

unknown at this time which variant or environmental 
conditions result in impacts. 

  Mud snails; 

Zebra mussels; 

Eurasion milfoil; 

M L H F L-M L Not present in Alberta at this time but potential exists. 

Expert projections suggest this is not a matter of ‘if’, but 

‘when’. 
Most probable transport on power boats so likelihood 

higher for lakes than rivers.   

 Pathogens BKD (Bacterial Kidney 

Disease), IPN 
(Infectious Pancreatic 

Necrosis), Furunculosis, 

Enteric Red Mouth, 
Whirling Disease 

(Myxobolus cerebralis). 

 

H M H P,C,F H L Limited information available. 

Whirling disease is of concern but does not currently occur 
in Alberta. 

IPN causes significant mortality in some salmonid species 

(e.g. RNTR), may be residual in lake trout populations 
(Rock Lake), and was responsible for major hatchery clean-

up in Alberta in the late 1970’s. 

BKD, Furunculosis and Enteric Red Mouth have been 

reported from lakes routinely stocked with trout for 

recreational fishing.  Only Furunculosis is known to occur 
(Obed Lake) within the range of ARTR 

Mitigation potential low once occurrences are confirmed.  

Prevention strategies include application of specific 
conditions to gear used by consultants south of the border.  

Potential regulation and enforcement for angling gear 

(boats, waders, nets)l regulation of private fish culture 
facilities, increased surveillance by regulator. 

Habitat Loss 

& Degradation 

Stream flow 

regime 

changes 

Dam & Reservoir 

Operation (Alberta) 

L L H F M-H L Impacts include: loss of riverine & spawning habitat, 

altered flow regimes in downstream habitats, potential 

decreased high flows and increased low flows, decreased 
movement of stream bed and LWD. 

No new dams are proposed within the range of ARTR, but 

threat significance high.  
Mitigation possible but requires strategic planning. 

  Dam & Reservoir 

Operation (JNP) 

H L 

 

L P,C,F L L Impacts as above. 

Dam on Astoria River is run of river and not hydro peaked, 

changes to flow are moderate. 
Astoria River and Cabin Lake dams allow downstream but 

not upstream fish movements 
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Threat 

Category 
Threat 

Activity/ 

Detail 

Likelihood 

of 

Occurrence1 

Extent of 

Occurrence1 

Severity 

of 

Impact1 

Immediacy 

of Impact2 

Threat 

Significance1 

Mitigation 

Potential1 Comments 

JNP waters affected by dams were fishless; impoundments 

now support naturalized populations of RNTR. 

  Beaver Dams H H M to L P,C,F M-L M-H BDs are natural occurrences on small streams (<4th order) 
supporting ARTR. 

Extensive networks of dams may affect downstream base 

flows in winter, and may compound flood events if there is 
a multiple failure of dams.  

Mitigation possible. 

  Forest Disturbance 
Permanent Removal: 

Short-term effects from 

mining, seismic and 
exploration activities; 

and long-term effects 

from agriculture, 
transportation 

infrastructure, Oil & 

Gas devlpmt. 
infrastructure 

H H L-H P,C,F L-H L-H Many activities that contribute to the permanent loss of 
forest cover including road infrastructure, oil and gas 

infrastructure, coal mining, powerlines, agriculture, 

railways, etc. 
Contribute to increased peak flows, altered snow 

interception and melt processes, reduced base flows. 

Severity of individual activities based on extent, mitigation 
and reclamation plans.   

Cumulative effects of land use on stream flow regime 

changes can be severe. Some mitigation possible by 
protection of riparian areas and implementation of 

reforestation of disturbed areas. 

  Forest Disturbance 

Harvest 
 

 

 

 

 

 
 

H H L-H P,C,F L-H H All timber reserves outside JNP & Protected Areas 

allocated. 
Effects include increased peak flows, altered snow 

interception and snow melt, increased bed load movement, 

increased summer temperatures, reduced base flows, loss 

of flow in channels. 

Effects can be mitigated by limiting canopy removal to the 

extent that predicted cumulative flow increases do not 
exceed threshold values. 

Severity may change spatially and temporally. 

Cumulative effects of land use on stream flow regime 
changes can be severe. 

  Forest Disturbance: 

Natural: Fire, MPB, 
other insects & disease, 

etc. 

 

H H L-H P,C,F M-H M Natural disturbances with potentially significant effects 

based on extent and severity. 
Effects include sedimentation, increased water 

temperatures and increased nutrient leaching. 

Cumulative effects of land use on stream flow regime 
changes can be severe. 

Mitigation potential moderate because of fire suppression 

and disease control. 

  Water Extraction; 
Surface & Ground- 

water 

 

H M L-M P,C,F M-H M-H Surface extractions include: snow making, gas plants, pulp 
mills, municipal water supply, TDL’s for dust control and 

the oil & gas industry (well drilling, hydrostatic testing and 

well fracturing). 
Greatest impact to ≤ 4th order streams that support 

ecologically significant habitat. 

High uncertainty regarding risk associated with 
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Threat 

Category 
Threat 

Activity/ 

Detail 

Likelihood 

of 

Occurrence1 

Extent of 

Occurrence1 

Severity 

of 

Impact1 

Immediacy 

of Impact2 

Threat 

Significance1 

Mitigation 

Potential1 Comments 

groundwater extractions because of the unknowns 

pertaining to connectivity between ground and surface 

water. 
Mitigation potential to reduce impacts from specific 

activities (e.g. TDL) high. 

 Sedimentation Anthropogenic sources. 
Forest removal, linear 

disturbance, coal 

mining, agriculture, 
grazing, OHV trails, in-

stream construction, 

municipal run-off, etc. 

H H L-H P,C,F H M-H Severity of sedimentation effects based on timing, quantity 
and size of affected water course. 

Sedimentation degrades spawning, rearing and wintering 

habitat for ARTR and reduces invertebrate (food) 
production in streams typically used for these life history 

components. 

Sedimentation is a particularly significant issue when it 
occurs in or upstream of spawning areas. 

 Sedimentation has the potential for high severity impacts 

on small isolated populations of ARTR. 
Cumulative effect of sedimentation from a variety of 

disturbances can result in severe impact to ARTR habitat. 

Mitigation potential for all anthropogenic causes of 
sediment ranked as moderate to high.  Most activities 

regulated by legislation; enforcement major factor in 

compliance.  OHV use is exception.  

  Natural sources. 
Bed load movement 

during high stream flow, 

beaver dam failures and 

mass failures not 

associated with land 

use. 

H H L-H P,C,F M-H L ARTR are adapted to the natural variation in sediment 
regimes.  Severity is based on extent and timing. 

Mitigation potential low, but population recovery could be 

supported by further regulatory intervention. 

 

 Permanent 

habitat loss 

Reservoir and dam 

creation. 

 

M 

 

L H F M L-M Rating based the fact that no new dams are proposed within 

the range of ARTR. 

Severity ranked as high because lotic habitat (on average) 
3x more productive than lentic habitat and past 

management strategies included the introduction of non-

native fishes. 
Mitigation potential could be moderate for new dams or 

reservoirs with consideration for location and fish passage. 

 Habitat 

alteration and 

loss 

River training. 

Open pit mining 
including stream 

diversions, valley fills 

and end pit lakes. 
Riparian land use 

including gravel 

extraction, timber 
harvest, grazing, 

random camping, etc. 

H M M-H P,C,F M-H M-H Severity ranked as moderate to high because lotic habitat 

(on average) 3x more productive than lentic habitat 
(Randal, Kelso & Minns 1995). 

River training severity may be high in urban areas.    

Activities that result in short-term impact have a high 
probability to mitigate. 

End pit lakes not considered as equivalent habitat 

compensation since most do not provide the habitat 
components required for native salmonids.  Moderate to 

high potential to mitigate but requires strategic planning 

during initial mine development. 
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Threat 

Category 
Threat 

Activity/ 

Detail 

Likelihood 

of 

Occurrence1 

Extent of 

Occurrence1 

Severity 

of 

Impact1 

Immediacy 

of Impact2 

Threat 

Significance1 

Mitigation 

Potential1 Comments 

 Habitat 

fragmentation 

Loss of Connectivity 

including dams, 
culverts, mining head 

walls, beaver dams, 

LWD in small streams. 

H H H P,C,F H M-H Severity ranked high since blockages to upstream and/or 

downstream fish movements (particularly for fluvial 
populations of ARTR) prevent access to habitats required 

for specific life history requirements. 

Retention of impassable barriers to separate native fish and 
prevent colonization by non-native fish should be 

considered in special cases. 

Mitigation potential is moderate to high for most activities, 
but low for mountain mine head walls. 

Pollution Water quality 

degradation 

(non-point 

sources) 

Non-point sources 

include road runoff, 
nutrients from fire, 

timber harvest, grazing, 

forest pests, pesticides 
and herbicides, 

agriculture and 

silviculture activities, 
fire retardants, 

contaminant leaching 

from mining. 

H H M-H P,C,F M-H L-M Ranking based on likelihood for cumulative effects from a 

number of activities contributing to water quality 
degradation.  Cumulative effects a priority consideration 

for small and sensitive watersheds. 

Effects depend on substance released, spatial and temporal 
context, and ability to mitigate impacts. 

Mitigation possible based on further regulation and 

enforcement, and adoption and application of ‘best-
practices’ measures. 

 Water quality 

degradation 

(point sources)  

Point Sources of  
Pollution include 

municipal and industrial 

effluents, accidental 
spills (road, rail, 

pipeline) and well 

fracturing. 
 

H H H C,F H M-H Severity of impact ranked as high because of the sensitivity 
of small isolated populations of ARTR. 

Effects highly dependent on substance released, location of 

spill, volume of spill and potential to mitigate. 
Cumulative effects a priority consideration for contaminant 

and nutrient loading for small sensitive watersheds. 

Stocking Current legal 

stocking of 

native fish 

Athabasca rainbow trout L M L C,F L H Stocking is currently experimental and limited to several 

end pit lakes in the Embarrass watershed to determine the 

feasibility of establishing a wild brood population. 

 Current legal 

stocking of 

non-native 

salmonids 

Rainbow trout, brook 

trout and brown trout 

H M M-H C,F L H Severity is high as a result of historical stocking. 

No stocking of streams currently occurs and stocking in 

lakes uses only 3N fish. 
No stocking in JNP. 

 Illegal stocking 

of non-native 

fish 

Many potential species, 

but principally non-

native salmonids. 

H L H P,C,F H L-M Severity is dependent on species, number of fish and 

location of introduction. 

Koi (Goldfish) have been introduced to Wolf Creek Pond 
and have been released to Hillendale storm water pond in 

Edson. 

Legislation, enforcement and education potential mitigation 
mechanisms. 

 Illegal stocking 

of native fish 

Predominantly involves 

YLPR and NRPK 

L M H P,C,F M M to H Severity is dependent on location and has been confirmed 

for several barren ponds and stocked trout lakes (Wolf 

Creek Pond, Miller’s Lake, Pedley Reservoir, and Eccles 
Pond). 

Mitigation possible for small lakes (< 40 ha), but cost 
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Threat 

Category 
Threat 

Activity/ 

Detail 

Likelihood 

of 

Occurrence1 

Extent of 

Occurrence1 

Severity 

of 

Impact1 

Immediacy 

of Impact2 

Threat 

Significance1 

Mitigation 

Potential1 Comments 

prohibitive for larger lakes. 

Consumptive 

Use and 

Exploitation 

Intentional 

mortality 

 

Recreational fisheries 

Aboriginal (domestic 
fisheries) 

Research  

M M-H M P,C,F L 

 
 

H Severity of impact ranked low since many catch & release 

fisheries currently exist. 
No known traditional uses of ARTR populations for 

domestic purposes. 

Mitigation potential is ranked high for reduction of harvest 
mortality. 

 Incidental or 

unintentional 

mortality 

 

Recreational fisheries 

ATV stream crossings 
In-stream cattle 

watering (trampling of 

redds). 
Angler trampling of 

redds. 

 

H H L-M P,C,F M M-H Severity is ranked as low to moderate since impact is 

driven by angler pressure, angler knowledge and personal 
ethics. 

Hooking mortality of released fish, misidentification, and 

scientific sampling contribute to mortality. 
Mitigation potential is ranked as moderate and requires 

mandatory fish identification education, imposed ethics and 

restrictions on scientific sampling. 

 

 Illegal harvest Poaching H H M-H P,C,F M-H M Severity ranked as moderate to high since potential impact 

severe to small isolated populations. 

Successful mitigation requires education, increased 
enforcement and strong penalties imposed for violators. 

 Natural 

mortality 

Predation, diseases, etc. 

 

H H L 4 billion yrs L M Severity and threat ranked low because of compensatory 

mechanisms within populations to account for changes 

based on normal stressors. 
Cumulative impacts associated with natural mortality, 

fishing mortality and losses caused by invasives and 

unnatural pathogens may be severe. 

Mitigation potential ranked as moderate since some 

responses to increases in predation possible. 

Climate 

Change 

Climate 

change and 

severe weather 

Glacial ice-melt, 
Increasing global 

temperatures, 

Modified precipitation 
patterns, 

Severe weather  

H H M-H C,F M-H L Glacial ice-melt, Increasing global temperatures, modified 
precipitation patterns, and severe weather will lead to  

Changes to flow regimes (high and low extremes), basin 

hydrology, channel morphology, riparian habitat, water 
temperature regimes, habitat quality and availability. 

Significant alterations to stream flow regimes will impact 

riverine and spawning habitats with potential shift of 
competitive advantage to non-native fish (e.g. BKTR). 

Threats evaluation based on current modeling scenarios. 

Severity range based on various modeling scenarios and 
dependent on spatial and temporal components. 
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3.2 Threats Assessment 

 

3.2.1 Invasive Species 

Non-native fish, aquatic invertebrates, plants, and micro-organisms may become invasive and 

contribute to lost resiliency, range contractions or acute mortality.  The legal or illegal stocking 

of fish and the unintentional translocation of aquatic invertebrates, plants and micro-organisms 

are the primary vectors for the invasion of non-native species.     

 

3.2.1.1 Hybridization and Competition 

From 1917 to 2012, 14 salmonid species totaling more than 38 million fish were stocked into the 

upper Athabasca River watershed (Sterling and Cox, in prep).  Approximately 24 million fish of 

four major species (non-native rainbow trout, brook trout, cutthroat trout and brown trout (Salmo 

trutta) were stocked into streams or lakes and ponds from which they could escape (i.e., outflow 

into flowing water).  Of these, non-native rainbow trout, brook trout and cutthroat trout threaten 

the long-term sustainability of ARTR.  In addition to the waters in which they were stocked, non-

native rainbow trout, brook trout and, to a lesser degree cutthroat trout, have expanded their 

range and now also pose a threat to ARTR and other native Alberta fish species in areas where 

they were not introduced.  Adverse effects include: hybridization/genetic introgression, 

competition, predation, and as vectors and/or reservoirs of parasites and diseases.  

  

Non-Native Rainbow Trout 

A number of naturalized populations of RNTR above barrier falls in JNP provide a continuous 

flow of non-native genes that influence downstream populations of ARTR (Section 2.2).  

Additionally, the significant introgression of non-native alleles into some ARTR populations 

where historical stocking of RNTR has occurred, and evidence of genetic introgression in 

unstocked ARTR populations, suggests that introgression stemming from historical stocking and 

the existence of naturalized populations (Appendix 7) is a serious threat to the long-term 

persistence of the native genome.  Since only lakes and ponds without outlets, or restricted 

outlets are currently stocked in native range with triploid non-native rainbow trout to support 

recreational fishing, there is no expected additional cumulative increase to the existing threat 

from introgression.  Competition remains a potential threat, but magnitude is dependent on the 

number of fish that escape or are illegally moved from stocked water bodies, to streams or rivers 

supporting ARTR.  

 

Brook Trout 

Many naturalized populations of brook trout exist in the upper Athabasca River watershed 

(Appendix 7) and the proportion of brook trout appears to be increasing in streams originally 

stocked with brook trout, as well as streams not directly stocked, but colonized by brook trout 

(Rasmussen and Taylor 2009).  At 10 of 12 streams (83%) with trend data and sympatric 

populations of ARTR and brook trout, an increase in brook trout density was associated with a 

corresponding decrease in ARTR density (see Appendix 4).  Only two streams (17%) had 

corresponding increases in both species.   

 

Since brook trout appear to function at the same trophic level as ARTR (Popowich 2005), but 

grow and reproduce faster (AESRD unpublished data), competition for space and food is an 

important ecological driver defining community structure.  The increasing range and abundance 
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of brook trout indicate they are well adapted to life in streams of the upper Athabasca watershed 

(Rasmussen and Taylor 2009).  A decrease in ARTR density where brook trout are present, 

suggests a significant risk for large-scale replacement by brook trout (Rasmussen and Taylor 

2009). 

 

Cutthroat Trout 

Cutthroat trout have established self-sustaining populations in two locales in JNP (Appendix 7), 

but little is known regarding population density or distribution.  The population established in 

Mowitch Creek has colonized Rock Creek (a tributary of the Wildhay River) and hybrids have 

been observed, but not genetically confirmed.  Because of the current limited distribution of 

cutthroat trout, the threat of hybridization with cutthroat trout is considered moderate.   
 

3.2.1.2 Aquatic Invertebrates and Algae 

Invasive invertebrate and algae species currently represent a low risk to ARTR because they 

have not yet been found in Alberta and typically do not occur in cold streams where ARTR are 

found.  Not considered “invasive”, the freshwater diatom [single-celled algae] Didymosphenia 

geminata (a native to North America) has been found in JNP and a single minor bloom has been 

observed (Ward Hughson pers. com.).  However, large-scale blooms (that reduce available 

habitat for invertebrates and fish) are unlikely to occur in the small cold streams typically 

occupied by ARTR, so the threat is considered low at this time. 

 

3.2.1.3 Pathogens 

Pathogens represent variable levels of risk to ARTR. A summary follows:  

 

Aeromonas salmonicida is a bacterium causing furunculosis, an often fatal infection of wild and 

farmed salmonids.  Furunculosis was confirmed in Obed Lake, presumably introduced with 

stocked trout, and the bacterium now appears residual in the native fish of the lake.  Because 

furunculosis can be transmitted via infected fish and contaminated water (Ellis 1997) from Obed 

Lake to the Athabasca River, it may pose significant risk to ARTR if stress factors arise. 

 

Infectious Pancreatic Necrosis (IPN) is a highly contagious and often fatal viral disease of young 

salmonid fishes held under intensive rearing conditions.  The IPN virus was introduced to the 

upper Athabasca watershed via the JNP fish hatchery (effluent discharge to the Athabasca River; 

resulted in closure & decommissioning in 1972), and may have also been introduced to the 

Wildhay River watershed when lake trout were stocked into Rock Lake in the mid-1980s.  

Although the virus may be residual in portions of the watershed, juvenile ARTR in the wild 

seldom congregate in the high densities necessary to establish vulnerability; hence, there is 

insufficient information to evaluate the threat of this pathogen to ARTR. 

  

Myxobolus cerebralis is a parasite of salmonids that causes whirling disease but is currently not 

found in Alberta, and is unlikely to occur in ARTR habitat.  

 

3.2.2 Habitat Loss and Degradation 

Freshwater species and their habitats are tightly linked to surrounding watersheds (Lapointe et al. 

2014), and stream health is highly correlated with retention of riparian vegetation (Tschaplinski 

2010).  Functional retention at valley and local scales is critical to protect the integrity of streams 
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and the fish populations they support (Richardson et al. 2010).  Riparian areas provide shade and 

thermal moderation, bank integrity, organic matter inputs, nutrient storage and transformation, 

input of terrestrial invertebrates, input of woody debris, nutrient sequestration, sediment 

interception and flow attenuation (Richardson et al. 2010).  While natural disturbances such as 

floods, fire, insect pests, and diseases can have profound short-term impacts on fish habitat 

depending on extent and severity, mitigation of natural disturbance is largely unnecessary for 

healthy ARTR habitats. 

 

Few pristine watersheds within native ARTR range remain - all have been affected by 

anthropogenic activities in some fashion.  The principal issues associated with habitat loss or 

degradation following anthropogenic disturbance are: adverse changes to natural flow, sediment, 

temperature and nutrient regimes; habitat loss (including dams, river training and end pit lakes); 

and habitat fragmentation from poorly designed, constructed and maintained stream crossings.  

 

Within ARTR range, fire suppression and Mountain Pine Beetle control are important 

management activities supporting the forest industry. Future sustainable forest harvesting 

strategies seek to emulate fire disturbance (Andison et al. 2009) by including riparian zones in 

the managed landscape.  With an increasing demand for surface water and associated access and 

infrastructure development to support shale gas recovery, and an increasing coal mining 

footprint, these additional stressors will have a cumulative environmental effect not easily 

mitigated.   

 

3.2.2.1 Stream Flow Regime Changes 

Changes to flow regimes may occur from a number of sources including: natural disturbances 

such as floods and fire, dam and reservoir construction and operation, sustainable forest 

harvesting, the permanent deletion of forested lands for roads, pipelines, other oil and gas 

infrastructure, urban and agricultural development, and water withdrawals to support these 

activities.  Flow regime changes may be short-term (e.g. flooding, temporary diversions), may 

last for three – four decades following forest canopy removal (Macdonald et al. 2003; McCleary 

et al. 2004; Rothwell et al. 2004), be much longer-term or permanent (hydroelectric or irrigation 

dams) (Helfman 2007; pp. 130-157).  The watershed area affected influences the amount and 

duration of flow change (Swanson and Hillman 1977; Rothwell et al. 2004).  The following 

threats are not prioritized. 

 

Forest Disturbance – Long-term Alterations 

A number of activities result in the long-term alteration or permanent loss of forest canopy with 

subsequent long-term changes to stream flow regimes.  Activities include: permanent road 

infrastructure, long-term oil & gas infrastructure, coal mines, power lines, agriculture, railways 

and urbanization.  These activities may contribute to altered snow interception and melt 

processes, increased peak flows, and increased or reduced base flows.  Impacts tend to be 

localized, but cumulative effects could be severe based on extent and magnitude.  Mitigation is 

possible but requires strategic land use planning. 

 

Forest Disturbance – Short-term Alterations (Harvest and Natural Disturbance) 

Impacts from floods vary depending on the timing and magnitude of the flood, and can range 

from partial to severe recruitment losses (i.e. incubating embryos), to loss of part or all of the 
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adult population.  At Tri-Creeks, 100 year events in 1969 and 1980 were initially devastating to 

habitat and population size, but had a renewal effect by improving the quality (less fine 

sediment) of spawning substrates (Sterling 1992).  At Tri-Creeks, recruitment of ARTR was 

highly correlated with stream flow during the incubation period, and fish populations recovered 

quickly (within five years) from severe floods in the absence of anthropogenic stressors (Sterling 

1992).  Frequent severe flooding would likely negate the positive effects of the periodic resorting 

of channel materials.  A higher probability of scouring stream flows during normal runoff 

following flow regime shifts after forest harvest may also contribute to additional annual embryo 

losses that already occur with high frequency during the incubation period (Sterling 1992).  The 

retention of functional riparian zones is necessary to attenuate stream flow impacts (Richardson 

et al. 2010).  

 

Six Forest Management Agreements totaling more than 2 million hectares are currently active 

within the range of ARTR.  A rotation age for sustainable forest management of approximately 

75 – 80 years (similar to the historic fire cycle in the Upper and Lower Foothills Natural Sub-

Regions) resulted in the harvest of approximately 27,000 ha in ARTR range in 2012 (AESRD 

2012).  Since hydrologic changes to stream flows following timber harvest may persist for 

several decades (Hartman and Scrivener 1990) before effects are attenuated, an estimated 

783,000 ha of harvested forest (or 39% of FMA area in ARTR range) contribute to stream flow 

regime changes on an annual basis outside protected areas (JNP and Provincial Parks) in ARTR 

range. 

  

The effects of initial forest harvest may not be fully attenuated before 2
nd

 or 3
rd

 cutting occurs, 

hence the short-term changes to flow regimes from forest harvesting can be substantial (McNeil 

1966; Hibbert 1967; Meehan 1991; Brewin and Monita 1998; Peterson 2011), but can be 

predicted for local landscapes (Swanson and Hillman 1977), including: increased peak 

snowmelt, increased spring run-off, bed scour and bed-load movement, increased suspended 

sediment and channel widening (McCleary et al. 2004).  While contemporary sustainable forest 

management strategies seek to keep the combined rate of harvesting and natural disturbance 

within the natural range of variation for fire (Andison et al. 2009) and pests, significant adverse 

flow effects are likely if fire protection and pest control strategies become ineffective. 
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Coal Mines 

In ARTR range there are two active coal mines (Coal Valley and Cheviot), two pending (Vista 

and Robb Trend), and three inactive awaiting reclamation certification (Gregg River, Luscar and 

Obed).  Combined, they have an active or approved footprint of approximately 1770 km
2
 and a 

further 1037 km
2
 is pending approval (AESRD Spatial Data Base 2013).  Active or approved 

mining area represents approximately 8% of native ARTR range outside of JNP and provincial 

parks, but represents approximately 38% of ARTR range in the combined Gregg, McLeod, 

Embarras and Erith watersheds.  Long-term changes to stream flow regimes may occur because 

open pit coal mining results in the complete loss of forest cover for periods often exceeding four 

decades, and some portions of the mined landscape are never reforested (headwalls are often 

retained and end pit lakes created).  While reclamation (top-soiling, seeding, and tree planting) is 

active at all mines, the re-establishment of functioning forest ecosystems has occurred on <5% of 

the mined landscapes in the Gregg, McLeod, Embarras and Erith rivers, even though the oldest 

of contemporary mines is >40 years.  Stream diversions are common practice and have resulted 

in the permanent loss of stream channels (approximately 15 km of second- and third-order 

channels) and modifications to flow regimes (e.g. Luscar Creek, Cabin Creek, Cheviot Creek, 

Embarras River, etc.).  Current mitigation strategies often stipulate diversion or pumping to 

maintain flows for fish-bearing habitats (see Section 3.2.2.2 and 3.2.2.6 for additional 

discussion), but catastrophic failure of surface water retention ponds has resulted in destruction 

of important ARTR habitat (e.g. Obed Mine 2013 spill) and loss of productivity.  Reclaimed or 

created habitat often strongly benefits the competitors of ARTR. 

 

Agriculture 

Range improvement to support grazing tends to influence stream flows in a fashion similar to 

forest harvesting, except that range improvement for increased forage production can be a 

significant long-term effect (re-growth of trees are required to attenuate flow increases).  At a 

landscape level, adverse effects are likely minimal; but could be considerable for small isolated 

populations (e.g. Shiningbank Creek).  Some mitigation is possible by limiting range 

improvement and protecting riparian areas. 

 

A secondary effect of grazing is trampling which has the potential to create severe sedimentation 

impacts when riparian areas are over used, or cause direct mortality of embryos when redds are 

trampled by livestock entering streams.  Impacts can be severe, particularly for small isolated 

ARTR populations, but mitigation potential is high. 

 

Water Use and Reservoir Operation 

Currently, 69 Water Act Licenses and 1,474 Water Act Registrations are registered in ARTR 

range, totaling approximately 131 million m
3
 (AESRD Spatial Data Base 2012).  Approximately 

26% of this water volume is reported as consumed on an annual basis.  For Temporary Diversion 

Licenses >1000 m
3
 of surface water for road dust control, well drilling, hydrostatic testing and 

well fracturing, AESRD guidelines for the Upper Athabasca Region (2013) recommend 

avoidance of streams ≤ fourth-order in winter, reduced pumping rates in winter, and mandatory 

reporting of usage. Cumulatively, Temporary Diversion Licenses involve large volumes of 

water, but the total annual use of surface water is unknown at this time. 
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The number of oil & gas wells has increased substantially; approximately 1200 wells per year 

have been drilled in ARTR range during the last decade (AESRD Spatial Data Base 2012).  The 

amount of surface water (usually obtained from the nearest water body) required per well 

depends on the type of formation (volumes from 7,600 to 26,500 m
3
 have been reported from the 

United States; Pembina Institute, 2011).  Recent increases in hydraulic fracturing of shale gas 

reserves are expected to dramatically increase the demand for surface water. Moreover, reservoir 

construction is being considered, which could result in modified surface and groundwater flow 

regimes.  Reservoirs also cause habitat loss and fragmentation, and these impacts are discussed 

later in this section. 

 

Dam Operation 

Dams can influence flow regimes downstream.  Although no major dams are currently proposed 

in native range, a number of potential sites were recently considered in a major review of 

hydroelectric potential (Alberta Utilities Commission 2010).  Most sites in ARTR range were 

ranked as having low potential for contemporary needs, but future development of any proposed 

site in ARTR range would have significant ecological impacts for the entire fish community. 

Other potential impacts of dams, in terms of permanent habitat loss, are discussed later in this 

section. 

 

3.2.2.2 Water Temperature Regime Changes 

Water temperatures regulate stream energetics and are critical for all salmonid life processes, 

including spawning and egg incubation.  Solar radiation is a primary driver of stream 

temperatures, modified by riparian vegetation, stream surface area, stream flow and groundwater 

discharge (Gibbons and Salo 1973).  The most dramatic changes occur when riparian vegetation 

is removed adjacent to small streams (Levno and Rothacher 1967; Brown and Krygier 1970; Nip 

1991), particularly during early summer (Brown and Krygier 1970; Holty 1988; Johnson and 

Jones 2000).    

 

At Tri-Creeks, increases in mean annual water temperature and summer maximum temperature 

to near lethal (i.e., 24
o 
C) were observed following forest harvesting and riparian canopy removal 

and understory disturbance (Nip 1991).  Minor temperature increases may be beneficial to 

production (Sterling 1990, Hartman and Holtby 1982; Schrivener 1982; Murphy et al. 1981; 

Stockner and Shortreed 1976), although this may favor brook trout (see section 2.5.3). In 

addition, altered stream temperatures following logging (similar to forest fires) may persist for 

15 years (Johnson and Jones 2000). 

 

Current forest harvesting ground rules in Alberta stipulate the retention of buffers based on 

stream classification, which may or may not include portions of the riparian zone.  Harvesting in 

upland areas has moved towards the use of natural disturbance models mimicking fire frequency, 

size and retention of undisturbed patches.  A similar anthropogenic disturbance regime is 

proposed for riparian areas to achieve provincial biodiversity objectives.  While riparian 

vegetation is a primary modifier of stream temperatures, conduction from exposed soils in 

adjacent forest gaps or disturbed riparian areas (Hondzo and Stefan 1994) may also contribute to 

increased stream temperatures following logging (Johnson and Jones 2000).  Cumulative effects 

of altered flow, sediment and temperature regimes may be severe, but mitigation is possible by 
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protection of riparian lands or minimizing disturbance, and implementation of reforestation 

programs.  

   

3.2.2.3 Sediment Deposition 

Sediments are natural and essential components of aquatic ecosystems and stream dwelling 

fishes have adapted to a wide variety of sediment regimes.  For salmonids, excess fine 

sedimentation can degrade spawning, rearing and wintering habitat, and degrades those areas 

essential for the production of aquatic invertebrates (Gibbons and Salo 1973; Helfman 2007: pp 

97 – 129; Peterson 2011).  The severity of sedimentation effects depends on timing, quantity and 

size of the affected stream.  The relationship between increased fine sediment (particles <2.0 

mm) and reduced recruitment is well described for a number of salmonids (McNeil et al. 1964; 

Koski 1966; Reiser and Bjornn 1979; Beschta and Jackson 1979; Shepard and Graham 1982; 

Platts et al. 1983; Sterling 1992; Weaver and Fraley 1993).  At Tri-Creeks, a doubling of fine 

sediment in spawning gravels reduced ARTR embryo survival by more than seven fold (Sterling 

1992).   

 

Roads, in particular road stream crossings, are major sources of fine sediments to streams, 

typically contributing much higher loads than from all other land use activities combined 

(Furniss et al. 1991; McDonald et al. 1991).  Sediment loading and deposition in watersheds is 

highly correlated with road density, and sediment loading downstream of crossings in ARTR 

range was found to be higher than upstream (Spillios 1999).  Temporary crossings (life-span <3 

years) of small, intermittent and ephemeral headwater streams during exploration or forest 

harvesting are often the most problematic because of their high density (Shaw and Thompson 

1986; Chamberlin et al. 1991). Sediment contributions are highest during construction, with 

effects persisting until vegetation can be re-established.  High road densities have been correlated 

with reduced salmonid populations (Eaglin and Hubert 1993; Ripley et al. 2005), possibly from 

increased sediment and/or increased angler use. 

 

An additional source of sediment comes from the public use of historic access and trails for Off-

Highway Vehicle (OHV) recreation.  OHV trails increase angler access and pressure, and stream 

crossings become long-term point sources of sediment.  High use causes stream channels to 

widen, shallow and braid, reducing the quality of fish habitat.  The extent and severity of adverse 

effects is difficult to assess and quantify, although some areas along the eastern slopes in Alberta 

have required specific intervention and reclamation (Wapiabi Creek, Ruby Lake, Cardinal 

River).  A secondary effect of OHV use in streams is the direct destruction of redds. 

 

Erosion and fine sediment deposition resulting from land use disturbance is a major factor 

influencing the long-term sustainability of ARTR and the recovery of populations in decline.  

Mitigation potential for all anthropogenic sources of fine sediment is moderate to high.  

 

3.2.2.4 Permanent Habitat Loss 

Dams and reservoirs contribute directly to loss of riverine and spawning habitat and can 

influence flow regimes downstream (Section 3.2.2.1).  Restriction of fish movements affects 

population recruitment, and reductions in the downstream movement of bed materials and large 

woody debris influence habitat structure.  Although there are no major dams proposed in native 

range, the future construction of a dam at any of the proposed sites (Alberta Utilities 
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Commission 2010) would have significant ecological impacts for the entire fish community.  

Severity is ranked as high because lotic habitat is on average three times more productive than 

lentic habitat (Randal, Kelso and Minns 1995).  Mitigation potential could be moderate for new 

dams or reservoirs with consideration for location and fish passage.  

 

Open pit coal mining in the Montane and Upper Foothills Natural Sub-regions of west-central 

Alberta is expanding in ARTR range.  Contemporary mining has resulted in the direct loss of 

nearly 15 km of stream (AESRD/Fisheries Management files/Upper Athabasca Region) that 

previously supported spawning and early rearing in the Embarrass, Erith, upper McLeod and 

Gregg River watersheds.  End pit lakes are not considered as habitat compensation because most 

do not provide the necessary habitat components for all life stages of ARTR.  The potential to 

mitigate this threat is moderate to high, but requires strategic planning during initial mine 

planning. 

 

3.2.2.5 Habitat Alterations 

River training (levees, dikes, groins, berms, etc.) is routinely used to protect urban areas and 

infrastructure (road ways, bridges, etc.) and occurs throughout ARTR range.  Adverse effects are 

often short-term depending on extent and timing, and have a high probability for mitigation. 

Activities such as gravel extraction, timber harvesting, grazing, and random camping, etc. that 

contribute to the permanent loss or modification of riparian vegetation can affect recruitment of 

large woody debris into stream channels (Hauer et al. 1999), but also have a high probability for 

mitigation.   

 

3.2.2.6 Habitat Fragmentation 

Inadequately designed, poorly constructed, and unmaintained stream culvert crossings are a 

major limitation on stream carrying capacity (Furniss et al. 1991; Eaglin and Hubert 1993; Park 

2006; MacPherson 2012).  Approximately 25% of all culvert crossings inspected from 2010 to 

2013 by AESRD in the Upper Athabasca Region were classified as partially or completely 

blocking fish passage (AESRD Foothills Data Base; Park 2006; MacPherson 2012).  Other 

inspections by the Foothills Stream Crossing Partnership (FSCP) - an industry partnered project 

administered by Foothills Research Institute, Hinton) found similar results (FSCP database, Aug 

2013).  In ARTR range, culverts comprised approximately 73% of all crossings inspected (FSCP 

Data Base; August 2013).  Of these culvert crossings on second- to fourth-order fish bearing 

streams, 27% were classified as high risk to fish passage.  Barrier crossings tend to occur on 

streams ≤ fourth- order, so the loss of access to upstream critical spawning and rearing areas can 

be a major factor limiting the recovery of stream-resident and river-migrant populations of 

ARTR. 

 

It is possible that in some locations, yet to be discovered in ARTR range, hanging culverts or low 

level weirs may have prevented upstream movement of non-native rainbow trout or brook trout.  

At coal mines in ARTR range, AESRD has required the installation of fish barriers on several 

outlets of reclaimed pit lakes to prevent the colonization by brook trout or other fish.  
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3.2.3 Water Quality Degradation 

 

3.2.3.1 Non-point Sources Affecting Water Quality 

Timber harvest, wild fire, mountain pine beetle management, and grazing result in nutrient 

enrichment that may temporarily increase primary production.  Although increased production 

may provide a short-term benefit (Hartman and Scrivener 1990), cumulative enrichment 

contributes to eutrophication that may become a limiting factor to survival in streams (Helfman 

2007).  Within native range this cumulative impact would be more likely to occur on large 

streams and rivers, such as the Athabasca and McLeod rivers where additional enrichment from 

industrial and/or municipal effluent already occurs. 

 

Agricultural and urban run-off contributes to peak flow regime changes, nutrient enrichment, 

sedimentation and contaminant input, resulting in long-term degradation of water quality.  Major 

shifts in the fish community in Bench Creek and Beaver Creek have resulted following the 

urbanization of these streams by Edson and Whitecourt (AFWMIS database). 

 

Coal mining in Montane and Foothills regions in native ARTR range has resulted in wide-spread 

selenium (Se) loading to surface waters in the upper McLeod watershed. Concentrations of Se in 

excess of the water quality guidelines recommended by the Canadian Council of Ministers of the 

Environment (CCME) were common at mountain mines where mining recovers cretaceous 

deposits of metallurgical coal.  In the Foothills, mining tertiary deposits for thermal coal results 

in reduced loading rates for Se (Miller et al. 2013).  Se is an essential nutrient, but becomes toxic 

at concentrations only slightly higher than those required.  Excess Se bio-accumulates in tissues 

and where loading to the environment is high, Se tissue burdens in fish eggs reach levels 

sufficient to impair embryonic development (Janz et al. 2010).  Embryonic deformities have 

been observed in rainbow trout in ARTR range (Holm et al. 2005; Palace et al. 2005) with 

species-specific sensitivity to Se documented (Holm et al. 2005; Miller and Hontela 2011); some 

evidence suggests that rainbow trout may be more sensitive to Se than cutthroat trout or brook 

trout (Holm et al. 2005; Rudolph et al. 2008; Miller and Hontela 2011).  Bio-accumulations of 

Se in fish tissues, even at Foothills mines, may be sufficient to warrant consumption advisories 

and reduce fisheries management options in post-mining landscapes (Miller et al. 2013).  

Measurements on streams in reclaimed landscapes near Canmore, Alberta show reclaimed strip 

mines can continue to discharge Se at rates on par with active mines, and there is no evidence 

that any of the present reclamation strategies used in Alberta mitigates Se export (Rasmussen, 

pers. comm.).  The threat of Se contamination in the upper McLeod River basin is high because 

concentrations in surface water continue to increase well after mining has ceased and mitigation 

potential for legacy mines is low.  Technologies exist to treat point sources of contaminated 

water, but have not seen wide spread use at mountain mines in Alberta because of the high cost. 

 

The use of herbicides is a common silviculture practice in Canadian forestry, with glyphosate (as 

the active ingredient) accounting for more than 93% of the forest area treated in Canada for more 

than a decade (Thompson and Pitt 2003).  Glyphosate is used to control pioneering plant species 

that compete with pine and spruce following harvest disturbance.  Amphibians are among the 

most sensitive organisms to glyphosate along with fish, zooplankton and aquatic plants, and risk 

to aquatic ecosystems is reduced by training, modern application of technologies, and application 

of protective buffers.  In Ontario, toxicologically significant deposits of glyphosate were not 
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found beyond ~30 to 50 m from target zone boundaries and confirmed the protective value of 60 

or 120 m buffers imposed to protect various aquatic ecosystems (Thompson and Pitt 2003; 

Thompson et al. 2009).  Currently the buffer for aerial spraying of glyphosate in Alberta is 5 m. 

The timing of applications and proximity to fish bearing water are important considerations to 

protect high risk populations of ARTR. 

 

The threat from non-point sources of pollution is moderate to high depending on the substance 

released and, the spatial and temporal context; contamination may persist for decades.  

Mitigation of effects is possible, but requires regulation and enforcement, and the rigorous 

application of “best-practices”. 

 

3.2.3.2 Point Sources Affecting Water Quality 

Within ARTR range, four major urban centers, two large pulp and one newsprint mill, four 

hamlets and a number of gas plants discharge about 53.807 million m
3
 of effluents per year into 

streams and rivers (AESRD Authorization Viewer 2013), contributing to nutrient enrichment.  

The Athabasca River is most heavily affected beginning near the upper-most extent of ARTR 

occurrence in JNP.  

 

In mined landscapes, excessive release of flocculants from surface water retention ponds has 

resulted in fish mortality (Cheviot Mine and Coal Valley Resources Inc., 2013), and spills from 

tailings ponds have contributed to significant habitat losses and fish mortality (Apetowun Creek 

2013).  Minor increases in phosphates below sewage outfalls can act together with elevated 

nitrogen levels in surface water (from high nitrate fertilizer used for blasting, e.g., McLeod River 

below the Hamlet of Cadomin), to increase primary production.  Contemporary nutrient loading 

to the Athabasca River in ARTR range has increased Biological Oxygen Demand such that 

guidelines for nutrient loading are being reviewed (winter dissolved oxygen levels sometimes 

fall below acceptable thresholds) by AESRD.   

 

Spills from rail or highway transport of dangerous materials, and pipeline breaks, are a potential 

threat to ARTR populations because of the high density of infrastructure and the large number of 

stream crossings.  Severity of impacts could be high depending on the type and location of the 

spill, and the potential to mitigate. 

 

3.2.4 Management, Exploitation and Consumptive Use 

 

3.2.4.1 Legal Stocking of ARTR 

Historical stocking of ARTR young-of-year and yearlings was experimental and restricted to 

several reclaimed end pit lakes in the Embarras River watershed.  This project was undertaken to 

determine the feasibility of establishing a wild brood population to support the stocking of 

recreational lakes, and in the longer term, to support restoration stocking of extirpated 

populations.  Provided that attention is given to resourcing the closest genetic donor populations 

for restoration stocking, there is little risk associated with stocking ARTR (see more in Section 

7.1). 
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3.2.4.2 Legal Stocking of Non-native Salmonids 

To minimize hybridization and competition, only triploid fish of brook, brown and rainbow 

trout have been stocked in ARTR range since 2012 and in JNP stocking of non-native species is 

now prohibited.  However, the impacts of historical stocking (See Section 3.2.1) and the resultant 

presence of naturalized populations of non-native rainbow trout and brook trout remain a severe 

risk to ARTR.  The potential to mitigate the impacts of historical stocking is low to moderate 

depending on the location.  

 

Commercial and recreational aquaculture facilities in ARTR range are limited to triploid fish of 

brook, brown or rainbow trout, or ARTR.  Provided guidelines for water treatment and 

escapement are adhered to (AESRD; Fish and Wildlife Policy Branch 2011) and facility 

construction is restricted in riparian areas, aquaculture poses minimal threat to ARTR. 

  

3.2.4.3 Illegal Stocking of Non-native and Native Species 

The relocation of any fish species poses a real risk, and the unauthorized transfer or release of 

live fish or fish eggs into any waters other than those from which they were taken is strictly 

prohibited under the Alberta Fisheries Act Regulations.  In ARTR range, this risk is low because 

most known contemporary relocations have involved species that favor lake habitats and no 

unauthorized stockings in streams within ARTR range have been confirmed.  Mitigation (i.e., 

removal of certain fish species) may be possible for small lakes (<40 ha), but is cost prohibitive 

for larger lakes or streams. 

 

3.2.4.4 Intentional Mortality 

 

Recreational Fisheries 

Regulations prohibiting the intentional harvesting of ARTR were implemented in 2012 for all 

streams and rivers throughout their range.  Future DNA assays establishing the extent and 

severity of hybridization may provide some allowance for harvest in specific waters to manage 

levels of hybridization.  If harvest were to occur in these areas, restrictions on gear type, fish 

size, and season, would minimize risk to ARTR. 

 

Aboriginal Fisheries 

Historically, fishing by aboriginal people for ARTR occurred, but likely was not extensive 

(Mayhood 1992, Cheadle 2010:151-152).  Current aboriginal fishing in ARTR range occurs in 

specific lakes supporting lake whitefish and non-salmonid fish communities (AESRD Fish and 

Wildlife Policy Branch 2013), and so is not considered a risk to ARTR populations.  

 

Research 

Some risk of mortality exists during electrofishing surveys, but is considered acceptable if 

provincial standards protecting fish health are followed.  Lethal sampling may be required to 

better understand population responses to specific management strategies (age & growth, 

maturity, fecundity, etc.); but would only be considered where populations are at low risk (e.g. 

Tri-Creeks).  This potential threat is subject to formal review protocols and is easily avoided. 
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3.2.4.5 Incidental or Unintentional Mortality 

Variations in angler pressure, angler knowledge and how fish are handled influence the efficacy 

of Catch and Release strategies.  For ARTR populations, the extent of post-release mortality is 

unknown, but data for other populations suggest a mortality rate of 3-5 %; too low to affect 

population sustainability (Sullivan 2007) at current levels of use. 

 

Potential increases in harvest quotas for brook trout to reduce competition with ARTR could 

pose an increased risk of mortality for ARTR because of misidentification.  Permitted use of bait 

in some waters for harvesting mountain whitefish increases the risk to ARTR because of the 

higher mortality rates of released fish caught with bait or scented artificial baits (Schisler and 

Bergersen 1996).   

 

Mitigation potential for human caused mortality is moderate pending education, implementation 

of full bait bans and compliance. 

 

3.2.4.6 Illegal Harvest 

Based on 11,813 angler checks in three Enforcement Districts in the Upper Athabasca Region for 

the five year-period ending April 1, 2013; 51 (8%) of 660 verbal notices/warnings/prosecutions 

issued were directly related to the retention of protected species, or size of fish (Alberta Solicitor 

General; ENFOR Compliance Assessment Report, March 2013).  In addition, a further 420 

(64%) verbal notices/warnings/prosecutions were issued for gear violations (e.g. use of 

prohibited bait, use of a barbed hook), and 189 (28%) notices/warnings/prosecutions were issued 

for failing to be licensed properly (e.g. fishing without authorization, failing to produce, etc.).  

Although non-compliance with species and/or size restrictions appears relatively small, the 

potential impacts from a few non-compliant anglers to small isolated populations could be 

severe.  Mitigation potential is high but requires additional education, stronger penalties and 

increased enforcement.  

 

3.2.4.7 Natural Mortality 

Mortality caused by predation, diseases, age, etc., is natural and not considered a risk factor on 

its own.  However, the cumulative impact of natural mortality and increased mortality from all 

anthropogenic activities (fishing and land use) may be severe.   

  

3.2.5 Climate Change 

A more variable and warmer climate can be expected to alter the habitat and biotic interactions 

of ARTR resulting in a potential contraction of range to higher elevation (cooler) streams, and/or 

a shift in competitive advantage to non-native species such as brook trout (MacDonald et al. 

2013).  To mitigate potential climate effects, restoring, maintaining or increasing the size of 

habitats is essential to keep existing ARTR populations as resilient and robust as possible. 
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4.0 KNOWLEDGE GAPS AND RESEARCH PRIORITIES 

 

The following list is a summary; details about how to address these knowledge gaps are in 8.5.3.  

Because habitat-related issues and brook trout competition and non-native rainbow trout 

introgression are the greatest threats to ARTR populations, associated knowledge gaps should be 

addressed concurrently and immediately.  

 

1. Population status/genetics: complete DNA assays for all ARTR populations and 

determine levels of introgression.  

 

2. Invasive and non-native species: investigate the mechanisms and habitat conditions that 

allow these species to flourish and learn how to mitigate for them. 

 

3. Habitat: understand habitat characteristics that affect ARTR populations (e.g., density, 

carrying capacity, recruitment) and improve the delineation of stream reaches containing 

ESH. 

 

4. Anthropogenic disturbance: understand impacts of various kinds of habitat disturbance on 

ARTR populations and learn how to mitigate for them.  Specifically (the first item is the 

highest priority, the others are in approximate order of priority; some of are equal 

importance): 

a. Understand mechanisms by which road density may contribute to ARTR decline, as 

implied by reported correlations for other fish species;  

b. Evaluate ways to cost effectively mitigate for selenium; 

c. Identify potential risks of hydraulic fracturing to ARTR habitat and populations; 

d. Improve understanding of stream flow regimes and ARTR success, including if 

hydrological modelling can be used to predict changes to flow; 

e. Improve understanding of sediment deposition and ARTR success; 

f. Determine if thermal pollution is an issue for ARTR; 

g. Determine if productive artificial ARTR habitat can be created. 

 

5. Use data from inventory and research to set criteria to identify populations at high risk of 

extirpation. 

 

 

 

5.0 RECENT RECOVERY AND CONSERVATION EFFORTS 

 

Various activities and regulatory tools already support ARTR conservation.  As per the actions 

recommended in this Plan, most of these regulations require modifications to more fully 

recognize and support ARTR recovery and conservation. 

 

1. Fisheries management and inventory: 

 Catch and release for ARTR; 

 Population inventories have been conducted in most of the ARTR range; 
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 Genetic analyses have been conducted on many populations; 

 Experimentation with raising ARTR brood stock; 

 Stocking programs have been changed: triploid fish only and no stocking in waters with 

outflow. 

 

2.  Provincial regulations that help to protect water courses (water quality, streamflow, etc.): 

 Environmental and Enhancement Act (EPEA; e.g. pesticide application guidelines, 

ambient water quality objectives and loading, etc.);  

 Water Act (e.g., codes of practise for crossings, stream setbacks, etc.); 

 Forest Act (e.g., reforestation, riparian buffers on most streams, maximum forest cover 

removal targets); 

 Public Lands Act (e.g. stream crossings); 

 Provincial Policy Tools (e.g., Water For Life, Land Use Framework). 

 

3.   Federal regulations that help to protect water courses: 

 Environmental Protection Act;  

 Pulp and Paper Effluent Regulation;  

 Municipal Effluent regulation;  

 Metal Mining Effluent Regulation; 

 Federal Fisheries Act. 

 

4.  Municipal regulations for land-use planning. 

 

5.  Stream crossing inspections through a cooperative process (FSCP). 

 

 

 

6.0 RECOVERY GOAL, DESIGNATION OF POPULATIONS, AND ECOLOGICALLY 

SIGNIFICANT HABITAT  

 

6.1 Guiding Principles 

 

1. Recovery and long-term conservation of Athabasca rainbow trout populations is achievable 

and desirable. 

 

2. Athabasca rainbow trout habitat should be managed for No Net loss (as per the policy to 

manage fish habitat, pursuant to the Fisheries Act).  

 

3.  There should be no intentional human-caused mortality of Athabasca rainbow trout (unless 

permitted for research needs). 

 

4. A cooperative approach with industry, public, First Nations, government and other agencies 

for management and stewardship of habitat and populations is essential. 
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5. Lack of information or scientific certainty should not impede implementation of actions 

believed to be necessary to achieve the goals of this recovery plan. 

6. Recovery actions will follow an ecosystem management approach. This includes avoiding 

negative impacts on other native species.  

 

7. Recovery actions will follow active adaptive management principles, and will coordinate with 

other species’ recovery and management plans.  

 

8. Recovery actions will recognize potential socio-economic impacts within the context of a 

multi-use landscape.  

 

9. Recovery activities will focus on the most effective and achievable actions resulting in the 

most immediate and long-term benefits to Athabasca rainbow trout. 

 

 

6.2 Recovery Feasibility 

 

According to the federal Species at Risk Act (SARA), recovery of a species is technically and 

biologically feasible if all of the following criteria are met: 

 

1. Individuals of the wildlife species that are capable of reproduction are available now or in 

the foreseeable future to sustain the population or improve its abundance. 

 

2. Sufficient suitable habitat is available to support the species or could be made available 

through habitat management or restoration. 

 

3. The major threats to the species or its habitat (including threats outside Canada) can be 

avoided or mitigated in most areas of its range. 

 

4. Recovery techniques exist to achieve the population and distribution objectives or can be 

expected to be developed within a reasonable timeframe. 

 

The recovery team believes that all of these criteria have been met as per the following rationale:  

 

1. Inventory data confirm that there are enough individuals to sustain the population.  

Increasing the population through recovery efforts, including possible reintroduction of 

captive raised individuals, will further strengthen the reproductive potential of the 

population. 

  

2. Currently, sufficient habitat is available to support recovery goals, however, in some 

watersheds it is advisable to conduct habitat restoration and increase the available habitat. 

Habitat restoration and management will be an important strategy to ensure population 

sustainability.  
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3. Mitigation and/or elimination of most or all threats (and management of those threats that 

cannot be mitigated or eliminated) is realistic for two reasons: a) most threats are 

understood, and those threats that require further investigation (introgression and 

competition) have been identified as research needs in the Plan; and b) ARTR has a 

relatively limited range and does not exist outside of Alberta (the ARTR is a “designated 

unit”, Taylor et al. 2007).  

 

 

4. Suitable techniques exist to achieve the recovery goal, and adhering to adaptive 

management principles, techniques will be altered pending success and new techniques 

may be developed as needed.  Currently, standard inventory and monitoring techniques 

exist, there is an array of management tools available (some of which are already being 

employed), and habitat protection and restoration techniques have been demonstrated to 

be effective, although further experimentation with these latter techniques may be 

warranted.  

 

While in some locations it may not be possible to restore habitat or reduce a specific threat (e.g. 

non-native species), the recovery team believes that, overall, recovery of ARTR is possible.  

 

 

6.3 Designation of ARTR Populations 

 

As part of the recovery strategy, the degree of genetic introgression for populations not yet 

surveyed will need to be addressed.  Of the 71 individual populations surveyed to date (locations 

shown in Appendix 7), 38 (~54%) were considered “pure” strain ARTR, the remainder 

comprising populations with a range of introgression of non-native alleles or naturalized 

populations of RNTR.  
 

Following a similar approach used by the Alberta Westslope Cutthroat Trout Recovery Plan 

2012-2017 (adopted from approaches used in the United States for cutthroat trout subspecies), 

we classified ARTR populations into three categories so that a consistent approach could be used 

to describe status, priority, management options, and define reaches supporting ESH for ARTR.  

While genetic status was a primary criterion it was not the sole determinant for classifying 

Conservation populations (see below), provided they were considered as potentially recoverable. 

 

Core population – an ARTR population with no current evidence of introgression as determined 

by genetic testing (i.e. mean Qi ≥0.99).  Core populations may be stream-resident or river-

migrants, must be within native range, must not have originated from stocking (i.e., relocation of 

indigenous fish above barrier falls), and must be self-sustaining.  Core populations are potential 

donors of fish and/or fertilized eggs for restoration efforts, provided there are no hybrids in the 

population.  These populations should not receive genetic material from any other Core 

population unless there is evidence that loss of fitness, reduced reproduction or reduced survival 

has put the population in jeopardy.  The ambiguity of historic stocking records requires that 

professional judgement be engaged before specific populations are used for recovery (e.g., where 

stocking of RNTR has occurred on top of pure native populations but mean Qi scores remain 

>0.99, or where the stocking location is unclear). 
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Conservation population – a self-sustaining ARTR population that is managed to preserve the 

unique ecological and behavioural traits of this strain.  This may include populations with limited 

introgression - ideally just below Core populations (i.e., mean Qi <0.99 but ≥0.95, and >50% of 

individual fish are ≥0.99) – but ones indicating high conservation value because specific criteria 

make recovery probable (e.g., habitat conditions, barriers, status of non-native species).  

Populations may be either stream-resident or river-migrants , be adapted to unique environments, 

be the least introgressed population within a geographic area, or have distinctive phenotypes or 

behaviors that local experts deem important to conserve.  This category may include introduced 

pure ARTR populations inside and outside of native range that have high conservation value.  

Management options may include periodic stocking for the purposes of maintaining a genetic 

refuge, or when “genetic swamping” is attempted to increase the purity (i.e., Qi score) of the 

population. 

 

Impure, stocked or naturalized population (ISN) – a self-sustaining hybridized population, a 

naturalized RNTR population, or a hatchery sustained ARTR population inside or outside native 

range, managed primarily as a recreational fishery.  Stocking to support recreational fishing can 

only occur in waters where they cannot negatively influence extant Core or Conservation 

populations.  This category includes wild ARTR populations that exhibit significant 

introgression - mean Qi <0.95 and >50% of individual fish are <0.95 - but contain “genetically 

pure” (Qi ≥0.99) individuals (e.g., Athabasca River main-stem).  Such populations are either 

significantly influenced by continuous propagule pressure from upstream naturalized RNTR 

populations, or contribute propagule pressure to adjacent pure, native populations.  These are 

lower priority populations that have limited conservation value for ARTR at this time, but have 

high recreational value and are managed to provide these benefits. 

 

 

6.4 Recovery Goal 

 

In order to achieve recovery, several factors need to be addressed throughout the first five year 

cycle of the recovery plan. The goal recognizes that recovery cannot be achieved in five years; 

more specific targets will be identified when this plan is renewed in 2019, based on research and 

success of recovery efforts to that time.  

 

Goal: 

To increase the number of Athabasca rainbow trout populations in low risk* categories by a 

minimum of 10%; reverse the trend of an increasing number of populations in high risk 

categories; and increase the number of pure strain (core) populations.  This will be achieved, 

while maintaining or increasing population size, by improving habitat quality and connectivity 

and reducing impacts of competition and genetic introgression from non-native fish species in 

current Athabasca rainbow trout range.    

 

*Risk categories were explained in 2.6.2 Population abundance 
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6.5 Ecologically Significant Habitat 

 

The Team discussed which habitat components were necessary for the survival and recovery of 

ARTR. This habitat was referred to as “ecologically significant habitat” (ESH), the location(s) of 

which were identified to the extent possible based on designated “stream reaches” and the most 

current population information.  This recovery plan describes the geospatial location of stream 

reaches (Appendix 7) that potentially contain the biophysical features of ESH (Table 4) that 

support ARTR population sustainability, or recovery.  The descriptions of ESH from this 

provincial plan will be used to inform, but may not necessarily define, the designation of critical 

habitat in the event a federal recovery plan is developed.  New information and the re-

designation of populations as “Core”, “Conservation” or “Impure, Stocked or Naturalized” 

(ISN), based on level of genetic introgression (see Section 7.1) will require that maps identifying 

stream reaches supporting ESH, and the occurrence and distribution of populations, be 

periodically updated. 
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Table 4. Biophysical features of Ecologically Significant Habitat for Athabasca rainbow trout. 

 

Life History Stage Function Features(s) Attributes(s) 
1, 2.

 

Spawn through alevins 

(stream-resident or river-

migrant) 

 

Spawning 

Incubation 

Riffles;  

Riffle crests -either 

pool or run tail-outs. 

 

Clean cold water; 

Mean daily water temperatures ranging from 6 – 10
o
C; 

Water depth 5 – 40 cm; 

Laminar water flow with velocity ranging from 0.12 – 0.70 m/s; 

Gravel beds with rounded or angular gravels with mean geometric particle size of 10 

mm; 

Fine sediment and silt (<2.0mm) in spawning gravels < 20 %; 

Optimum dissolved oxygen saturation >90% and minimum optimum dissolved oxygen 

concentration >8 mg/l; 

Barrier free access to complete life cycle. 

Fry, Juvenile & Adult Over-wintering 

 

Pools;  

Runs/riffles 

Beaver ponds. 

Clean cold water; 

Perennial flow/groundwater discharge 

Water temperatures 4 – 15 
o
C; 

Sediment/silt free gravel/cobble substrates; 

Deep pools with maximum pool depth 0.60 - >1.0 m; 

Velocities 0.01 - > 1.0 m/s; 

Undercut banks, large woody debris, boulders, bedrock, riparian vegetation; 

Barrier free access to wintering pools; 

Invertebrate production. 
1 
Attributes for Spawning and Incubation are inclusive. 

2 
Attributes for Over-wintering, depending on feature, may be exclusive.  E.g,. Beaver ponds would not be expected to have sediment/silt free gravel/cobble 

substrates.  
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6.5.1 Stream Reaches 

Fluvial channels less than Strahler Order 2 have stream flows that generally lack sufficient power 

to transport, sort and deposit appropriately sized spawning gravels, or create over-wintering pools 

for resident ARTR; fluvial channels greater than order 4, while supporting over-wintering habitat, 

generally have stream flows with too much power to retain appropriately sized spawning gravels 

for either stream-resident or river-migrant populations of ARTR.  While some exceptions do 

occur (e.g. large first-order channels that are direct tributaries to large main-stem rivers) ESH 

tends to be confined within second- to fourth-order stream channels above 900 masl in native 

range.  Within individual reaches, ESH may vary spatially and temporally following stream flow 

events that cause bed load movement and channel reconfigurations.  The stream reach approach 

was considered applicable since the ESH features and their attributes can be described, but their 

location may vary over time and/or knowledge of all specific locations does not exist.  

 

When using the stream reach approach, two conditions must be met for a location to be 

considered ESH; the location must be within a designated stream reach and the feature(s) which 

make the location ESH must be describable.  A description of the functions and features should 

be specific enough to enable someone to determine whether a particular location is ecologically 

significant.  

 

6.5.2 Ecologically Significant Habitat: Function, Features and Attributes 

Three life-history habitat components were discussed by the provincial recovery team: spawning 

and incubation habitat for stream-resident and river-migrant populations; nursery cover for fry 

and parr of stream-resident and river-migrant populations; and wintering habitat for stream-

resident populations.  Spawning and incubation habitat, and nursery cover were similar for 

stream-resident and river-migrant populations, and tended to be confined within fluvial streams 

classed as second- to fourth-order channels (Sterling 1990, 1992).  Since the attributes of nursery 

cover for fry and parr were similar to the attributes of spawning and incubation habitat for both 

life-history forms, and wintering habitat for stream-resident populations, only two life-history 

habitat components were considered as ecologically significant for population sustainability: (1) 

spawning and incubation habitat for stream-resident and river-migrant populations, and (2) 

wintering habitat for stream-resident populations (Table 4).  Maintaining the attributes of 

spawning and incubation habitat is essential, and managing for these values also secures the 

attributes necessary for nursery cover.   The deeper pools within these same second- to fourth-

order stream channels were also identified as ecologically significant to support wintering 

(Sterling and Cox 2013, In Prep.) for all life stages of stream-resident ARTR, but were not 

considered limiting to river-migrants since these fish overwinter in fifth-order or larger rivers. 

 

Hybridization increases the likelihood of reproductive overlap in time and space, promoting 

extirpation of pure strain fish by introgression (Muhlfeld et al. 2009); consequently, the absence 

of genetic introgression is an important component for designating stream reaches containing 

ESH.  Because numerous sampled populations exhibit introgression of non-native rainbow trout 

alleles (~41%; See Section 3.1) and four populations sampled  in JNP are considered as 

naturalized non-native rainbow trout, those stream reaches containing “core” ARTR populations 

are particularly crucial to the survival and recovery of this species.  Additionally, stream reaches 

with ESH where ARTR are designated as a “conservation” population, are important habitat 

components necessary for re-establishing core populations. 
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Functional riparian forests are the source for large woody debris which is an important factor 

defining and maintaining channel configuration and habitat structure (Faustini and Jones 2002) 

and maintaining and supporting aquatic health (Richardson et al. 2010).  While the stream 

reaches supporting ESH are identified to assist land managers to understand and mitigate risks 

associated with activities directly adjacent to ESH, the pre-requisite of ensuring adjacent healthy, 

functional and productive riparian areas (Lapointe et al. 2014) needs to be entrenched in 

municipal and regional planning initiatives  to prevent the cumulative effects of natural 

disturbance (flood, fire, forest pests, etc.) and land use from adversely affecting essential fish 

habitat attributes. 

 

Due to the unique features of ARTR spawning and rearing habitat (Sterling 1992) most stream 

channels supporting these habitats are at moderate to high risk of damage.  Consequently, land 

use activities in watershed areas contributing to stream reaches with ESH will be more carefully 

scrutinized than activities proposed for other areas because of the potential for cumulative 

adverse effects to downstream ARTR populations.  New strategies such as the Enhanced 

Approval Process, in conjunction with education about ARTR habitat, will support the 

maintenance of ecological function for those watershed areas contributing to stream reaches 

containing ESH for ARTR. 

 

 

 

7.0 RECOVERY STRATEGIES  

 

A number of objectives were created to identify ways to: 1) achieve the goal, and 2) measure 

whether the goal is being met.  These objectives have been integrated into the strategies, where 

direction is provided on how objectives will be achieved.  Where possible, we have set targets by 

which to evaluate the efficacy of recovery actions.  In some cases, we lack sufficient data to set 

final targets so have identified metrics and general trends.  Targets will be refined during 

recovery plan implementation, including data acquisition and relevant plan developments.  The 

first three strategies are priorities. 

 

 

7.1 Inventory and Monitoring 

 

> Provides data fundamental to addressing all threats. 

 

Inventory and monitoring supports other strategies and is necessary to inform and track recovery 

efforts. Specifically: 

 Complete inventory data, including genetic analyses, for all populations in current range 

(within two years);  

 Identify levels of introgression (in two to three years); 

 Classify all streams into risk categories (high, moderate, low), and compare with 

potential carrying capacity.  This will help to identify the most vulnerable populations as 

well as identify locations where there is room for population expansion (within five 

years). 



46 

 

7.2  Habitat Management 

 

> Addresses threat 3.2.2 – Habitat Loss and Degradation 

 

Maintaining quantity, quality and connectivity of Athabasca rainbow trout habitat is essential 

and will be achieved through the following: 

 Develop Regional Access Plans (RAP) to identify and address problematic stream 

crossings and linear disturbances (within one to two years), and immediately begin 

implementation of priority actions with emphasis on stream crossings.  Once stream 

crossing inventories and concurrent risk evaluations are complete, set targets to achieve 

annual reductions in the number of problematic stream crossings;  

 Maintain natural stream flow regimes; 

 Identify and decrease the number of point sources contributing to sedimentation;  

 Identify and decrease the number of point sources contributing to water quality 

degradation and reverse the trends of degradation from non-point sources;  

 Decrease the need for, and hence the number of, habitat compensation and restoration 

projects (because habitat is being adequately maintained).  

 

Threats related to ARTR habitat are diverse and cumulative in nature.  Management of these 

threats must be well-informed, coordinated and cooperative, engaging government, First Nations, 

industry, communities, land owners, and the public.  Effective regulations and increased 

monitoring and enforcement are required to support most of these strategies. 

 

 

7.3 Invasive species 

 

> Addresses threat 3.2.1 – Invasive Species    

 

This strategy is contingent on research, and supported by fisheries management. Only when 

research has been conducted can these strategies be enacted, to achieve the following:   

 No further introgression with non-native rainbow trout as measured by an increase in 

mean admixture scores.  Based on current data the initial target is 1% per year, which 

may be adjusted pending complete genetic assays; 

 Maintain or increase the number of pure (core) ARTR populations.  Genetic analyses will 

identify number of core populations and research will inform the likelihood of increasing 

the number of core populations, and set a target; 

 Reduce the number (and proportion in fish communities) of non-native rainbow trout in 

ARTR habitat. Target to be determined pending inventory and genetic analyses; 

 Reduce the number (and proportion in fish communities) of brook trout in ARTR habitat. 

Target to be determined pending inventory.  
 

 

7.4 Research 

 

> Provides data to address threats: 3.2.1- Invasive Species and 3.2.2- Habitat Loss and 

Degradation 
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Knowledge gaps need to be addressed to inform priority recovery actions, especially those 

pertaining to invasive species, as per the following: 

 Test ways to increase core populations and reduce brook trout and non-native rainbow 

trout populations (this includes understanding habitat stressors and mechanisms that 

influence brook trout colonization); 

 Improve understanding, and delineation, of ESH; 

 Address, or have initiated research into, all other high priority knowledge gaps within 

three years. 
 
 

7.5 Fisheries Management, Regulation and Enforcement 

 

> Addresses threats: 3.2.1 – Invasive Species, and 3.2.4 – Management, Exploitation and 

Consumptive Use   

 

Human-caused mortality will be addressed through fisheries management, ensuring that stocking 

and fishing regulations are conducive to ARTR recovery, and engaging regulatory and 

enforcement actions to support this strategy.  This will be measured by the following targets: 

 Zero fishing violations associated with ARTR; 

 An increase in angler knowledge about ARTR and fishing regulations (this could be 

demonstrated by annual testing that shows improvement); 

 

Angler education is fundamental to this strategy, and because of the over-arching nature of 

education and outreach activities, they are outlined in a separate strategy, 7.7.  

 

 

7.6 Re-establish Extirpated Populations 

 

> Indirectly addresses all threats by increasing population size and range 

 

Pending success of other recovery actions, it may be necessary to re-establish extirpated 

populations within historic range (where feasible).  This strategy is to develop a plan to: 

 Set targets for re-introduction sites, and the concurrent increase in area of occupancy, 

based on feasibility and success of recovery efforts (three to five years).  

 

 

7.7 Outreach and Education 

 

> Addresses all threats; emphasis on threats: 3.2.1 – Invasive Species, and 3.2.4 - Fisheries 

Management, Regulation and Enforcement 

 

It is essential to provide information about ARTR conservation to anglers; education is a priority 

to minimize the risks to ARTR associated with non-compliance of regulations.  In addition, more 
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generalized messages will be directed at the public and industry sectors to increase awareness 

about ARTR conservation.  This strategy supports several other strategies and its success will be 

measured, indirectly, by: 

 An increase in outreach materials and resources; 

 Reduced damage to ARTR habitat. 

 

 

7.8 Plan Management and Administration 

 

Communication with the Team and AESRD is necessary to coordinate recovery efforts and 

provide updates.  The Chair and/or Species Lead will be responsible for communication. Proper 

data storage and management is also required. 

 

 

 

8.0 RECOVERY ACTIONS 

 

8.1 Inventory and Monitoring 
 

A. Inventory  

 Complete inventory of streams, including genetic analyses, in ARTR range (i.e., 

community composition, population status); 

 Update fish species distribution maps as per inventory data; 

 Update ESH mapping as per inventory data; 

 Categorize populations as Core, Conservation or ISN; 

 Use these data to set carrying capacity per stream; this will help to set targets for the 

number of streams in low risk categories. 

 

B.  Monitoring 

 Follow statistically relevant procedure to monitor population trends in watershed subunits 

at appropriate intervals (to be determined).  The Core and Conservation populations are 

the priority for regular monitoring and genetic analyses; 

 Coordinate and communicate with effects monitoring programs (e.g., Canadian Water 

Network Consortium, ABMI – Alberta Biodiversity Monitoring Institute, AEMERA and 

other relevant monitoring and research programs); 

 Store all data in provincial database, AFWMIS. 

 

Monitoring has the secondary benefit of gathering data on invasive species.  An effective 

monitoring program will help to inform research and identify mechanisms that are affecting the 

population. 
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8.2 Habitat Management 

 

A. Minimize roads and other linear developments (e.g., pipelines)  

 

 Develop Regional Access Plans (RAP) for existing and planned road developments and 

other linear developments in all ARTR range (e.g., Berland Smoky Regional Access 

Development Plan).  Plans will adhere to the following principles: 

o ARTR recovery objectives will be a primary fisheries consideration for RAP 

(balanced with other species’ recovery objectives); 

o All stages of RAP development will be a cooperative process between 

government and stakeholders including the public, administered by government; 

o Follow Integrated Land Management Principles (ILM); 

o Include clear and measurable objectives and monitoring;  

o RAP will receive regulatory approval (such as through the Alberta Land 

Stewardship Act), ensuring that standards will be enforceable; 

o Plans are living documents that should be reviewed annually and updated as 

required. 

 

 RAP should include the following in a timely manner: 

o Determine high risk watersheds using the following criteria: presence and 

abundance of ESH, presence and abundance of core or conservation ARTR 

populations, high road densities, threat of erosion (i.e. condition of roads and 

crossings); 

o Develop and implement a RAP development timeline on a priority basis 

considering the identification and priority of high risk watersheds; 

o Implement a ‘life cycle’ approach that determines which roads will remain, be 

deactivated/reactivated, reclaimed, and/or built, and set priorities and timelines 

accordingly.  This includes the following considerations: 

 Applicable to existing roads as well as new/proposed roads.  For new 

roads, owners will determine level and length of use; permanent roads will 

be  deactivated when not in use and temporary roads will be reclaimed at 

the end of the agreed upon ‘life cycle’.  Public notification about road life 

cycles may be required to address traditional access issues; 

 Define criteria for why a road is required (i.e. an “active” road), then all 

other roads should be deactivated/reclaimed using the life cycle approach; 

 Develop and implement mechanisms to encourage prompt deactivation of 

roads that are not being used and reclamation of roads that are no longer 

needed.  Where higher grade access cannot reuse existing access routes, 

the new road approval is contingent on reclamation of redundant sections 

of the old road. 

o Develop enhanced and transparent dispute resolution mechanisms to resolve 

conflict between multiple users with a cumulative footprint in high priority 

watersheds; 

o All weather roads should be aligned to allow for future upgrading (to satisfy road 

standards for maximum slope and sinuosity) when roads are determined to be 

permanent and/or high use; 
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o Review re-vegetation standards to ensure that the following criteria are included: 

 Use native vegetation, including herbaceous ground cover, shrubs and 

trees (unless non-native species are the best option for interim erosion 

control at highly vulnerable sites; however, native species should be the 

ultimate goal); 

 A plan to ensure that timely stabilization occurs in disturbed areas 

associated with roads in areas where sediment is entering, or where there 

is a risk of sediment entering, watercourses; 

 Install erosion control measures as construction progresses to keep 

sediment out of watercourses, e.g. walking brush mats into exposed soils 

on riparian hill sides. 

o In watercourses where ARTR populations are at high risk of extirpation (very low 

adult density and isolated populations), the following actions apply:  

 Redundant road reclamation and the use of existing infrastructure is a 

priority, rather than the creation of new linear developments; 

 New linear developments will be considered a non-standard activity under 

the Enhanced Approval Process (EAP); approval for new linear 

developments may be withheld if the mitigation plan is inadequate to 

protect ARTR habitat 

 Design and implement enhanced monitoring to ensure compliance regarding access 

management (See Limiting Factors for importance of improving compliance rates);  

 Recognizing that it will take time to develop RAPs, provide recommendations to all users 

to encourage voluntary implementation of beneficial processes and practices. 

 

B. Minimize impacts of stream crossings 

 

 Develop and implement stream crossing watershed remediation plans based on provincial 

guidelines (in prep.) to be incorporated into RAP plans.  This is a cooperative process 

with government and industry. The following apply:  

o Conduct a full inventory of stream crossings, including condition, for all 

watersheds within ARTR range (data acquired through cooperative process with 

industry e.g. Foothills Stream Crossing Partnership); 

o Set standards for evaluating level of risk, including: whether crossing is in ESH or 

creates a barrier to ESH access, whether it is currently (or likely will in the future) 

contributing to erosion, and whether it poses a barrier to fish.  Density of 

crossings may help to initially identify potential high risk watersheds; 

o Prioritize watersheds and crossings that require remediation based on presence of 

core ARTR populations and absence of brook trout, unless the barrier prevents 

brook trout from entering ARTR habitat; 

o Develop restoration plans with timelines, responsibilities, resources, etc. ; 

o Follow acceptable practices for remediation, restoration, or removal and promote 

the use of new practices where success is not achieved through standard practices; 

o Monitor regularly for progress and achievement of outcomes. 
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 Identify and promote beneficial management practices for crossing structures (new 

structures and those under remediation) to ensure they are compatible with access needs 

and ARTR conservation: 

o In fish-bearing streams, crossing structures should: 

 Provide unrestricted fish passage; 

 Preserve the natural streambed and streambanks; 

 Not constrain the active channel; 

 Maintain sinuosity and stream length to match natural slope and avoid 

velocity barriers; 

 Be of sufficient size to pass maximum flows without causing structure 

failure or downstream scour (e.g. 1 in 100 or 1 in 200 flood event if the 

road/railway is expected to be of long duration); 

 Be designed, installed, and maintained to keep sediment and pollutants 

from entering the stream. 

o To help ensure that the most up-to-date and appropriate structures are built, 

collate and communicate design and construction standards for crossing structures 

that can be used to meet the above criteria; 

o In non-fish bearing streams, crossings should meet all of the above criteria except 

fish passage. 

 Use a cooperative program (e.g., Foothills Stream Crossing Partnership) to encourage 

compliance for fish passage and sediment control.  A cooperative program would 

determine a system and schedule of self-inspection and reporting.  Dealing with 

inadequate crossings in ARTR ESH is a priority and a schedule for mitigation should be 

set accordingly, ideally with timelines of not more than 2-3 years.  Increased regulatory 

audits and a transparent process for reporting non-compliance are also required.  Develop 

incentives to encourage companies to participate in the cooperative approach.  

 

 

C. Reduce impacts of OHV traffic 

 

Include OHV stream crossing remediation plans in ARTR range as part of RAPs, including the 

following:  

 Conduct an inventory of OHV trails and fords within ARTR range; 

 Identify high use areas, evaluate level of risk to ARTR, and prioritize high risk areas.; 

 In contributing watershed to ESH, restrict OHV use in ESH, and/or designate trails and 

crossings (e.g., Public Land Use Zones (PLUZs); work within existing PLUZs where 

applicable). New mechanisms may need to be developed to keep vehicles off trails that 

are not designated for use; 

 Determine what types of actions are required to discourage or mitigate the effects of 

fording (e.g., signage, crossing structures, barriers, hardened fords (rocks on river bed)); 

 Consider incentives (pending liability issues) to encourage industry to build OHV 

crossings when removing bridges, and solicit assistance from OHV groups to build and 

maintain crossings. (Public crossing structures are the responsibility of government.)  
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D. Maintain natural stream flow regimes  

 

Implement the following in ARTR range: 

 Currently, no major hydroelectric or water storage (e.g. fracturing or other industrial 

needs) developments are planned in ARTR range.  However, if such structures were to be 

proposed, impacts to all fish populations would be significant.  ARTR habitat needs 

would be a primary consideration during impacts assessments; 

 Develop a water withdrawal plan (applicable to all volumes and types of users) for all 

waterbodies and streams in ARTR range including the following: 

o Restrict the amount, location and timing of water withdrawals (including 

temporary withdrawals) by designating locations from which water can be taken 

(through Water Act Code of Practice).  To determine maximum withdrawals 

without jeopardizing ARTR needs, use the Alberta Desk Top Method or detailed 

Instream Flow Needs assessments.  Ensure that all users, regardless of volume of 

withdrawals, are directed to specific locations through a local mapping strategy; 

o Determine the best means to restrict sites from which water can no longer be 

withdrawn, including communication to previous users, e.g., signage, ramp 

closures, fencing, notices on websites including information about regulations and 

penalties; 

o Enhanced field monitoring will be required and water withdrawal conditions 

(acceptable locations and amounts) will need to be provided to the new regulator. 

 Minimize the number of stream diversions, i.e., changes to flow volume or channel 

configuration (through the Water Act and federal Fisheries Act); 

 Review maximum forest canopy removal targets (currently at a level that results in a 

maximum of 15% increase in annual water yield; watershed specific) in the forest harvest 

planning process (within Forest Management Unit) to see if they are adequate to maintain 

ARTR habitat, i.e. by preventing an increase in flood frequency and intensity.   

 

 

E. Decrease the amount of sediments in streams in ARTR range 

 

Implement the following in ARTR range: 

 Identify anthropogenic sources of sedimentation (in addition to linear disturbances, 

already discussed in A), and begin remedial stabilization; 

 Identify natural sources of sediments (e.g., mass wasting, slumping) and mitigate in 

exceptional circumstances, such as blockage of ARTR migration; 

 Ensure that best management practices (e.g., site preparation following slope contours 

instead of perpendicular to slope) are followed to prevent anthropogenic sources of 

sediment from entering waterbodies; 

 Ensure that ARTR habitat requirements are considered for any riparian management 

strategy applied to achieve provincial biodiversity goals by using the following 

principles: 

o Direct and indirect risks to ARTR and their habitat should be a primary 

consideration; 

o Riparian vegetation is necessary to maintain riparian form and function, including 

protection of immediate stream banks from overbank flow events and attenuation 



53 

 

of solar radiation influence on water temperature.  Specified streamside buffers 

within riparian management areas are required, as well as restrictions to 

disturbance levels within the riparian management area; 

o For ESH, riparian management strategies that retain form and function (AESRD; 

Draft Provincial Riparian Management Recommendations 2014) should be 

applied along all fluvial and ephemeral watercourses in the contributing 

watershed to ensure that no additional sources of sediment are generated.; 

o Objectives should include decision rules/matrix to guide the delineation of, and 

activity within, riparian management areas.  The decision matrix needs to 

recognize the complexity of riparian systems and reflect fish habitat needs (i.e., 

diversity of riparian zones, channel characteristics and relative value as fish 

habitat).  Accordingly, the widths of management areas, the type and extent of 

activities permitted (including no activity) within riparian management areas, will 

vary; 

o In ESH, restrict access of cattle (e.g. fencing) and limit farm vehicles to hardened 

sites to prevent the loss of bank stability and increased sedimentation (refer to 

Cows and Fish); 

o Advise District Agrologists of high risk ARTR populations to ensure that  best 

management practices regarding  grazing are compatible with ARTR 

conservation, e.g., keep salt licks away from water; consider prohibiting grazing 

in high risk areas (such as Shining Bank).  

 The following actions apply to all gravel pits, regardless of size: 

o No new gravel pits in the floodplain adjacent to ESH; 

o For existing gravel pits, develop conservation reclamation plans on public lands to 

address flooding ( i.e. specify actions to prevent the watercourse from eroding 

into an abandoned pit), and reclamation/backfill requirements; 

o Development and reclamation plans should be required on private lands. 

 ARTR recovery actions should be considered during reviews of relevant codes of 

practice, regulations and policies; 

 Inform municipal regulators about the locations of ecologically significant ARTR habitat 

to ensure that development plans consider ARTR conservation objectives. 

 

 

F. Minimize water quality degradation (point and non-point sources)   

 

i. Coal Mining 

Regarding limits for point source contamination, an amendment to the MMER (Metal Mining 

and Effluent Regulations) will soon regulate the Coal Sector in addition to metal and diamond 

mines (i.e., new and existing substances, acute lethality, Environmental Effects Monitoring 

(EEM), selenium, Best Available Technology Economically Achievable (BATEA).  

Amendments will need to be reviewed for adequacy to protect ARTR habitat when they are 

completed in 2014.  Actions included here are intended to be implemented in the interim, and to 

complement these amendments.  

 Re-evaluate exemption practice regarding monitoring and maintenance of settling ponds 

(to ensure that exemptions are not granted too readily); 
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 Identify and upgrade settling ponds that don’t meet current standards, and update the 

Alberta Code of Practice (COP) to ensure new settling ponds are engineered, built, and 

maintained to provide increased retention capacity to accommodate maximum flows 

(e.g., 1 in 250 year flood events) and minimize risk of dam failure or overspills during 

flood events; 

 Support policy development stipulating the use of non-toxic flocculent technology to 

reduce sediment loading in waters designated as ecologically significant habitat; 

 Support regulatory processes to immediately reverse trends in selenium and other 

pollutants to comply with provincial water quality and Canadian Council of Ministers of 

Environment (CCME) guidelines; 

 Inform the new regulator of priority actions to reduce impacts to ARTR populations; 

 In ESH, avoid construction of new rock drains.  Use alternative types of locations for 

dumping overburden that will not allow water to percolate out and leach selenium and 

other contaminants (e.g., excavated hole), and cap or bury the overburden; 

 Where new rock drains cannot be avoided, handle overburden material preferentially so 

that rock containing selenium and other contaminants gets disposed of differently, as per 

directions above; 

 Where selenium and other contaminants occur, including legacy rock drains, use 

selenium removal water treatment plants (e.g., Teck Coal Ltd, initiative in BC) and 

associated mitigation (to avoid concretions); 

 Improve management of surface runoff by having more frequent inspections and consider 

introducing self-inspections and reporting (i.e., as per RAP, including incentives and 

cooperative approach); 

 Encourage compliance with surface water management protocol by considering 

incentives and a cooperative approach (e.g., RAP). 

 

ii. Municipal and Industrial Effluents 

 For treatment and discharge of effluents, promote adherence to and consistent application 

of provincial and federal standards; strategies such as the CCME Municipal Water 

Effluent Strategy; and guidelines such as the Water Quality-based Effluent Limits 

Procedure Manual; 

 To help manage cumulative effects, develop ambient triggers and limits for variables of 

concern at key river locations that receive industrial and municipal point sources. 

 Continue to participate in and support the delivery of PPER (pulp and paper effluent 

regulations) through Provincial Approvals (Pulp Mill Regulation); 

 Inform and support the development of water management frameworks in the Upper 

Athabasca Regional Plan; 

 Inform and support the development and implementation of an Integrated Watershed 

Management Plan (Water for Life – Athabasca Watershed Advisory Council; 

http://www.awc-wpac.ca/), and incorporate into the Landuse Framework for ARTR 

range. 

 

iii. Agriculture 

The following is in addition to the actions on grazing listed under E, above.  

 In waterways adjacent to ESH, provide habitat conservation programs with incentives to 

encourage participation, including self-evaluation and application of best management 

http://www.awc-wpac.ca/
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practices (8.5.7 for related education actions).  This may be accomplished by working 

with, or applying programs from, organizations such as Cows and Fish and Alberta 

Conservation Association. 

iv. Application of herbicides, pesticides and fertilizers 

 Review current guidelines (i.e. buffers and conditions) for application of herbicides, 

pesticides, and fertilizers in watersheds contributing to ESH, to determine if they are 

adequate to protect ESH; 

 Evaluate the transport and deposition of nutrients and pesticides in ESH (being 

completed, in part, by the Athabasca Watershed Council – State of Watershed Phase 4). 

 Review the recommendations of the State of Watershed Phase 4 report for their 

applicability to ARTR  

 

v. Accidental spills and breaches 

 Conduct an evaluation of the preparedness of spill co-ops, including coverage and 

adequacy for fish protection, and develop strategies as required to mitigate impacts of 

spills and breaches of deleterious substances on ARTR and other fish. (e.g., tanker truck 

spills are a risk in Jasper because of the proximity of the road to the Athabasca River, so 

clean-up equipment should be readily available.); 

 Ensure that pipeline reviews consider ARTR ESH and potential spill risks to ARTR and 

other fish; 

 Review guidelines and COP, and inspect approval holders for the following: storage of 

deleterious substances near water, containment around well sites, volume controls for 

transportation and water testing before deliberate release; and improve as required. 

Improve design standards to minimize breaches and/or leaks of non-pressurized lines 

(sewage lines).  

 

 

G.  Remove natural barriers where removal would benefit ARTR  

 

This action recognizes that large woody debris is important to stream ecology and beaver dams 

create over-wintering fish habitat, so removal is considered only when they present a complete 

barrier.   

 If a blockage to fish passage is discovered, evaluate whether mitigation is necessary and 

advantageous to ARTR; some blockages may be effective in keeping brook trout out.  

Provided the blockage is deemed to be a serious impediment to ARTR, and there are no 

anticipated negative effects to ARTR or other species, the barrier should be partially or 

entirely removed pending logistic considerations. 

 

 

H.  Habitat compensation and restoration  

 

Habitat Compensation 

Manage potential habitat impacts or losses affecting ARTR using the guiding principles found in 

the Alberta Provincial Wetland Restoration/Compensation Guide (2007update; 

http://www.environment.alberta.ca), and Fisheries and Oceans Canada: Practitioners Guide to 

http://www.environment.alberta.ca/
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Habitat Compensation (http://oceans.ncr.dfo-mpo.gc.ca/habitat/guidelines_e.asp). The following 

considerations apply: 

 Habitat compensation should be considered only in situations where there is no risk of 

increasing habitat damage; 

 Habitat compensation engages only those actions intended to maintain the net 

productivity of habitat supporting Athabasca rainbow trout (financial compensation is not 

included); 

 Potential Habitat Banking must follow the current guidelines stipulated by Fisheries and 

Oceans Canada and will generally not be considered for large-scale land-uses (e.g. 

mines); 

 The basic hierarchy of mitigation options are: 

o AVOID impacting or destruction of habitat; 

o MINIMIZE impacts or habitat losses; including mitigation of effects on-site; 

o COMPENSATE for impacts or habitat losses in the following priority: 

 Create or increase the productive capacity of like-for-like habitat in the 

same ecological unit; 

 Create or increase the productive capacity of unlike habitat in the same 

ecological unit; 

 Create or increase the productive capacity of habitat in a different 

ecological unit; 

 As a last resort, use artificial production techniques to maintain a stock of 

fish, or engage preferred compensation or restoration of ‘orphaned sites’. 

 Habitat compensation ratios should aim for greater than a 1:1 ratio when considering 

like-for-like compensation, and at least a 3:1 ratio (increasing with distance from 

impacted habitat) when considering unlike habitat as compensation, unless performance 

uncertainty is otherwise estimated and included in the accounting of effects. 

Compensation habitat must be fully functional ecologically.  Lotic habitat must be 

integrated into the hydrologic regime within the watershed (i.e., restoration of 

groundwater recharge, groundwater flow, and groundwater discharge), and achieve 

equivalent or greater productivity of habitat in the same ecological unit.  

 

Habitat Restoration and Enhancement 

Habitat restoration in the context of this Plan refers to activities beyond normal reclamation 

requirements and includes dealing with legacy effects (e.g., stream crossings, mines).  Habitat 

restoration can be difficult and complicated and will be considered only where ARTR 

populations are at risk of local extirpation and potential for restoration is high. In the first stages 

of recovery implementation, other actions will likely take precedence over habitat restoration.  If 

native brood stock become available in the future, consideration will be given to habitat 

restoration in suitable locations were ARTR used to exist, or were likely to have existed. 

 

I. Increase enforcement and penalties for ARTR habitat related violations: 

 

 Inform agencies responsible for investigating and enforcing habitat regulations, including 

the new regulator, about the severity of impacts to ARTR and other fish species from 

habitat violations.  Increase the number of industrial inspections and focus on areas that 

are high risk to ARTR; 

http://oceans.ncr.dfo-mpo.gc.ca/habitat/guidelines_e.asp
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 Increase enforcement presence in the field; 

 Consider increasing penalties for industry and public for habitat violations at all scales; 

 Increase communication to public about existing regulations and penalties regarding 

habitat violations (see action about education); 

 Improve coordination between agencies (based on Acts) and DFO for enforcement of 

habitat violations; 

 Encourage use of creative sentencing for habitat related violations so that fines can be 

used for conservation.  Creative sentencing could also include mandatory education.  

 

 

J. Evaluate impacts of climate change 

 

 Review climate change models and predictions relevant to ARTR habitat, and determine 

how any potential impacts can be addressed through habitat management and other 

recovery actions. 

 

 

8.3 Minimize impacts of invasive species 

 

Implementation and monitoring of techniques to reduce or remove brook trout and non-native 

rainbow trout are priorities.  Research is required to investigate ways to remove invasive species 

and increase core populations; these actions are under Research (8.4).  Once techniques have 

been identified, detailed actions will be determined and implementation will begin.  Some 

actions have already been implemented, such as changing the rainbow trout fishery in flowing 

waters to catch and release, and will need to be monitored for efficacy; these actions are under 

Fisheries Management (8.5).  

  

Actions to minimize impacts of invasive species include: 

 

A. Decrease number and proportion of brook trout populations 

 

 Experiment with fish removal techniques that do not damage the local ecosystem; 

 Continue to monitor and evaluate efficacy of fisheries management, and adjust accordingly. 

 

 

B. Decrease number and proportion of non-native rainbow trout populations 

 

 Experiment with fish removal techniques that do not damage the local ecosystem; 

 Continue to monitor and evaluate efficacy of fisheries management, and adjust 

accordingly. 

 

 

C. Increase core populations/decrease introgression, e.g., through genetic swamping 

 

 Develop brood stock for potential release to increase core populations; 

 Implement research findings as soon as possible (genetic swamping). 
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8.4 Research 

 

Research is required to inform most actions related to invasive species (brook trout and non-

native rainbow trout), so is considered a high priority.  Research related to habitat management is 

also necessary, but some actions can be implemented in the absence of research.  Developing 

criteria to identify populations at high risk of extirpation will help to inform some actions. 

 

 

A. Invasive species: control, reduction and/or removal 

 

 Investigate ways to reduce or remove brook trout; 

 Investigate ways to reduce or remove non-native rainbow trout; 

 Investigate mechanisms (sediment, stream flow, temperature regimes) that allow brook 

trout to colonize ARTR streams and displace ARTR (suggest collaboration with other 

researchers); 

 Monitor environmental factors in ARTR streams that may potentially contribute to 

Didymosphenia geminate impacts and regularly evaluate risk to ARTR streams by 

staying current with ongoing research (e.g., University of Calgary). 

 

 

B. Increase core populations of ARTR 

 

 Investigate if levels of introgression can be decreased, such as through the addition of 

large numbers of pure strain fish (i.e., genetic swamping). 

 

 

C. Habitat: understanding habitat factors that influence population trends and status 

 

 Collect data to refine downstream delineation of ESH (i.e., volume, velocity and particle 

size for spawning).  Identify and characterize overwintering and spawning habitat; 

determine at which point a stream becomes too large for spawning (i.e. particle size too 

large); 

 In riparian management zones, engage flow, temperature, sediment, vegetation and 

nutrient modelling to help identify risks to fish populations; 

 Collect data to model summer hydrograph changes to predict the probability of  bedload 

movement, specifically mean spawning particle sizes; determine increased risk to 

spawning habitat and recruitment resulting from changes in the probability of stream bed 

scour.  

 

 

D. Anthropogenic disturbance: (landscape scale risks are highest priority)  

 

Linear disturbance 

 Road densities: A) Determine if ARTR density is correlated with road density. If yes, B) 

Identify causal factors in this correlation. 
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Stream flow regimes 

 Identify the short and long term cumulative effects of changes to stream flow regime 

during ARTR spawning and incubation.  

 

Sediments 

 Identify sediment loading rates associated with different types of land use; 

 Determine how sediments are distributed across the landscape. 

 

Water quality degradation (pollution from point and non-point sources) 

 Selenium: Evaluate whether specific methods of selenium removal are effective, i.e., 

selective treatment of overburden and active treatment of selenium rich waters (at legacy 

mountain mines: Luscar and Gregg).  Evaluate at landscape level and local level; 

 Hydraulic fracturing: Determine the potential risks of fracturing near ARTR streams; 

 Flocculents: Evaluate short and long term impacts of historic overspills to help inform 

future settling pond design; 

 Herbicides: Examine different application distances and mobility of glyphosate using a 

gradient study (not toxicity thresholds); 

 Stream bed concretions: A) determine if concretions adversely affect ARTR habitat (i.e., 

invertebrate production, spawning potential). If yes, B) identify prevalence of concretions 

in ARTR habitat; 

 Temperature: A) Determine if thermal pollution is an issue for ARTR. If yes, B) identify 

how stream temperatures will be affected by various activities, including riparian 

management removal. 

  

Habitat Compensation 

 Use Adaptive Management experiments for end pit lake reconstruction to create 

productive flowing water and lake habitats. 

 

 

E. Fisheries management 

 

 Investigate whether fishing closures can help “high risk” ARTR populations recover; 

 Develop criteria to determine what constitutes a “high risk” (i.e., at risk of extirpation) 

population. 

 

 

8.5 Fisheries Management, Regulation and Enforcement 

 

 

A. Amend fish stocking program:  

 

 No fish stocking in streams that support an existing ARTR population (only exceptions 

are stocking of ARTR to restore extirpated populations, or experimental stocking of pure 

ARTR to augment conservation populations; see 8.6); 

 Develop a generic native brood stock of ARTR to support stocked recreational fisheries 

that exist throughout the range of ARTR; 
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 Stock sterile RNTR in lakes (with or without outlets) until the brood stock of ARTR 

reaches production; 

 Implement revised fish farming/aquaculture guidelines that include restrictions regarding 

type of species, fertility and rearing locations (i.e., avoid floodplains and all waterbodies 

with outlets) to ensure fish are not introduced into ARTR habitat; and require that farms 

provide regular updates to Fisheries Management Branch.  

 

 

B. Amend fisheries regulations: 

 

 Implement bait bans and catch and release regulations in all flowing waters in ARTR 

range. (Bait bans have been in place in JNP since 2002.); 

 To facilitate enforcement, implement size restrictions (total length >45 cm) for all ISN 

populations in flowing waters with confirmed hybrids (native ARTR tend to be smaller 

because of where they occur); 

 Increase bag limits for stream dwelling brook trout and amend existing catch-and-release 

watersheds to allow harvest of brook trout; consider implementing as a pilot study (see 

8.5.3 for related research); 

 Close all fishing in high risk ARTR subunits; 

 Evaluate the efficacy of the above actions in terms of ARTR recovery after 3-5 years of 

implementation; 

 Simplify fishing regulations so that they are easier to understand, and consequently more 

likely to ensure compliance. 

 

 

C. Introduce new fish licenses and testing 

 

The following actions have benefits to all fish species, and similar recommendations about 

mandatory fish education were made in the Westslope Cutthroat Trout Recovery Plan (the 

Alberta Westslope Cutthroat Recovery Team, 2012): 

 Introduce a consumptive vs. catch and release licensing system. This would include a 

testing requirement for consumptive licenses; 

 Develop and introduce mandatory fish education course for first time fish license holders. 

 

Note: Outreach programs will emphasize proper fish identification (see 8.5.5).  

 

 

D.  Increase enforcement and penalties related to fishing violations 

: 

 Target increased enforcement activities on high risk ARTR habitat; 

 Increase the number of observers in the field by supporting (e.g. leverage funding) 

government funded programs (e.g. Streamwatch – outreach and enforcement), as well as 

encourage more seasonal enforcement positions; 

 Within ARTR range, gather and maintain information on fishing infractions to help 

determine whether violations are from ignorance or deliberate intent (i.e., more details in 

ENFOR database); 
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 Use evidence of illegal fishing (e.g., discarded fishing gear in areas closed to fishing; 

remote cameras) to determine where, and how often, violations are occurring; 

 Increase penalties for all fishing violations that occur in waters with pure strain ARTR 

(similar to bull trout, including court summons) and consider creative sentencing (e.g., 

pass a fish education course, participate in outreach, etc.). 

 

 

8.6 Re-establish Extirpated Populations 

 

 Develop and implement a plan to re-establish ARTR in habitats from which they have 

been extirpated.  Major considerations of this plan will include habitat 

condition/restoration, understanding reasons for extirpation, and source population 

genetics. Some considerations include:  

 Where suitable habitat exists and ARTR are not present but expected to do well, 

relocate ARTR from populations with the closest genetic relatedness provided 

that surplus individuals are present.  Habitat restoration may be required; 

feasibility of restoration will need to be assessed; 

 If ARTR populations with close genetic relatedness are not available, then brood 

stock can be used.  Develop watershed-specific brood populations (seven tertiary 

watersheds including Jasper).  Brood stock should be introduced at the earliest 

possible life stage to minimize the adverse effects (i.e., lack of hardiness) of 

hatchery rearing; 

 Determine whether brook trout or other threats are present when evaluating 

suitability of a stream for reintroduction. 

 

 

8.7 Outreach and Education 

 

A. Inform anglers about ARTR conservation and related fishing regulations:  

 

 Increase awareness about ARTR: 

- Create and deliver messages regarding the life history, uniqueness, and status of 

ARTR; 

- Inform anglers about special regulations that are in place to protect and recover 

ARTR; 

- Provide pertinent ARTR information in angling regulations, brochures, where 

licenses are sold, on appropriate web-sites (and apps, if available), and in the field 

at access points (e.g., high quality signs: “you’re in Athabasca Rainbow Trout 

country”); 

- Improve awareness of rationale and penalties for angling offences. 

 Develop and implement a program to aid anglers in identification of fish species in 

ARTR range. 
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B. Inform anglers about issues associated with introduced/invasive aquatic organisms (including 

destructive native species) on ARTR 

 

 Create and deliver an educational program: 

o Provide information about the need to clean and disinfect boats and gear through 

signage (e.g., at highway rest areas entering ARTR range), the fishing regulations, 

on appropriate web-sites, and where fish licenses are sold; 

o Include an explanation of the threats and prevention of Didymosphenia geminate; 

o Include an explanation of the problems and illegality of stocking fish, with 

emphasis on the threats of brook trout to ARTR; 

o Improve awareness of rationale and penalties for illegal stocking of fish. 

 

 

C.  Inform and engage public about ARTR conservation 

 

 Create and deliver an educational program: 

o Improve AESRD website to include the importance of fish habitat conservation 

with an emphasis on ARTR (including life history, identification and threats) and 

make it easier to find local information relative to fishing; 

o Provide relevant information at AESRD offices in ARTR range. 

 Engage the public to take an active role in ARTR conservation: 

o Encourage people to identify and report fishing infractions (help promote the 

“Report a Poacher” program); 

o Investigate ways to incorporate citizen science or volunteer programs to help 

capture ARTR distribution data and related information, etc.; 

o Encourage the public to report suspected habitat violations, including promotion 

of the environment compliance hotline. 

 Integrate information about ARTR conservation, where appropriate, into the FINS 

program (Fish in Schools); 

 Create apps for fish identification and explore other ways to use new technology; 

 Work in partnership with other conservation organizations and angling groups to share 

ARTR information on an ongoing basis (this supports outreach for all target audiences). 

 

 

D. Inform industry sectors about ARTR conservation  

 

 Provide information to industry and independent land managers regarding potential impacts 

on ARTR recovery: 

o Provide relevant information, including how to avoid actions that can damage 

ARTR habitat, on the AESRD website; 

o Integrate ESH maps into referrals and enhanced approval processes; 

o Identify and promote beneficial management practices for industry actions that 

can assist with ARTR conservation; 

o Promote cooperative initiatives that help to recover ARTR e.g. Foothills Stream 

Crossing Partnership. 
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8.8 Plan Management and Administration 

 

A. Communication among the recovery team 

 

The Chair will maintain communication with the recovery team about new developments and 

relevant issues.  Annual updates will be provided, and annual meetings may be convened if 

deemed necessary. 

 

 

B. Communication with AESRD and Public 

 

The Chair will communicate with relevant AESRD staff, including other recovery team chairs, to 

ensure coordination of recovery actions.  The Chair will also communicate progress on recovery 

to the Director of Fisheries and Wildlife.  Progress updates will be posted on the AESRD website 

for public information. 

 

 

C. Permitting and data management 

 

All necessary permits will be obtained by the Species Lead or participating biologists, before 

conducting inventory, monitoring and research.  All data will be deposited in the provincial 

database, AFWMIS (as per permitting requirements), and the Species Lead will oversee data 

management.  Research conducted in JNP will be managed through Parks Canada’s research 

permits and data will be shared with the province. 

 

 

 

9.0 TIMETABLE FOR IMPLEMENTATION AND COSTS 

 

A timetable has been developed, wherein actions were prioritized based on urgency. Other 

considerations included feasibility and reliance on other actions.  Approximate costs (to the 

provincial government) are included.  Timelines and costs are likely to change during 

implementation. See Table 5.  
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Table 5 outlines recovery actions, and their associated costs and timelines. Priorities are based on need and feasibility of 

implementation over the next five years. Considerations include: 

 Some actions are a low priority within this 5 year time frame, but may become a higher priority in the future , e.g. re-

establishing extirpated populations when brood stock are available and suitable locations have been identified and/or created.   

 Many actions are connected and/or require supporting actions; these are explained in 8.7. E.g., Outreach and Education 

supports several actions. These linkages are not shown in this table.  

 Priorities may change pending success of recovery actions. 

Table 5.  Implementation Schedule for Recovery Actions 

Item Action Priority Lead/Partner

s 

Year and Associated Cost 

2014              2015          2016          2017            2018 

Comments 

8.1 Inventory and monitoring 

 A. Inventory U AESRD  

NPC 

X 

$60K field 

$25K lab 

    Ongoing; need to complete soon. 

 B. Monitoring U AESRD  

NPC 

 

 

 X 

$80K 

field 

$20K lab 

X 

$80K 

field 

$20K lab 

X 

$80K 

field 

$20K lab 

X 

$80K 

field 

$20K lab 

Population needs to be monitored 

regularly, including genetics. 

 Sub-total   $85K $100K $100K $100K $100K  

8.2 Habitat management 

 A. Minimize roads and linear 

developments 

N AESRD 

Industry 

 X 

$5K 

X 

$5K 

x x AESRD support, 

e.g., materials, workshop, etc. 

 

 B. Improve and reduce stream 

crossings 

U AESRD 

Industry 

X 

$5K 

X 

$5K 

x x x AESRD support, 

e.g., materials, workshop, etc. 

 

 C. Reduce impacts from OHVs N AESRD, 

ATPR 

Industry 

 X 

$5K 

X 

$5K 

x x AESRD support, 

e.g., materials, workshop, etc. 

 

 D. Maintain natural stream flow 

Water withdrawal plan 

Other actions 

 

 

 

U 

N 

AESRD  

Industry 

X 

Water 

withdrawal 

$5K 

X 

Other 

actions 

$5K 

x x x AESRD support, 

e.g., materials, workshop, etc. 

 

 E. Decrease sediments U AESRD  X X x x x AESRD support, 
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Item Action Priority Lead/Partner

s 

Year and Associated Cost 

2014              2015          2016          2017            2018 

Comments 

Industry $5K $5K e.g., materials, workshop, etc. 

 

 F. Reduce water quality 

degradation 

Reduce/mitigate selenium 

Other actions 

 

 

U 

 

N 

 

AESRD  

Industry 

X 

Selenium 

$5K 

X 

Other 

actions 

$5K 

x x x AESRD support, 

e.g., materials, workshop, etc. 

 

 G. Remove natural barriers B AESRD  

 

     As required (in-kind) 

 H. Habitat compensation and 

restoration 

N AESRD  

DFO, Industry 

    X 

Restore/ 

Enhance 

As required for compensation; 

restoration unlikely to start before 

fifth year (in-kind) 

 I. Increase enforcement and 

penalties 

 

N AESRD  

DFO, SolGen 

 X 

In-kind 

x x X Implement and monitor; modify 

as required 

 J. Climate change B AESRD    X 

In-kind 

x X  

 Sub-total   $20K $30K $15K    

8.3 Invasive species 

 Decrease number (and proportion 

in fish communities) of brook 

trout populations 

U AESRD  

 

  X 

In-kind 

(apply 

research) 

x x Fisheries management ongoing, 

monitor and modify accordingly 

(8.5); other actions contingent on 

research 

In-kind after research completed 

 

 Decrease number (and proportion 

in fish communities) non-native 

rainbow trout populations 

U AESRD  

 

  X 

In-kind 

(apply 

research) 

x x Fisheries management ongoing, 

monitor and modify accordingly 

(8.5); other actions contingent on 

research 

In-kind after research completed 

 

 Increase core populations  U AESRD  

 

X 

in-kind 

(brood 

stock) 

X 

in-kind 

(brood 

stock) 

X 

In-kind 

(apply 

research) 

x x Implement as soon as possible, 

contingent on research (8.4); 

research results will likely not be 

ready before year 3 
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8.4 Research 

 A. Invasive species 

Rainbow trout and Brook trout 

removal 

Other actions 

 

U 

 

N 

AESRD  

 

X 

Rainbow 

trout, 

brook trout 

In-kind 

(prepare 

research) 

 

X 

Research 

$25K 

X 

Research 

$25K 

 

X 

Other 

actions 

$10K 

x Immediate: necessary for key 

actions, 8.3 

 B. increase core populations 

 

U N AESRD  X X X X Need brood stock before research 

can begin 

 C. Habitat  

Identify ESH 

Other actions 

 

 

U 

N 

AESRD  

Industry 

X 

ESH  

In-kind 

X 

Other 

actions 

$25K 

 

X 

$25K 

x x  

 D. Anthropogenic disturbance N AESRD  

Industry 

 X 

In-kind 

x x x Priority varies with item; refer to 

8.2, C. Costs will be shared with 

industry partners. 

 E. Fisheries management  

 

N AESRD  X 

In-kind 

X X X  

 Sub-total    $50K $50K $10K   

8.5 Fisheries management, regulation and enforcement 

 A. Amend fish stocking  program 

 

N AESRD  X 

In-kind 

x x x x Have already started, continue to 

implement  

 B. Amend fisheries regulations 

(brook trout are priority) 

 

N 

 

 

 

AESRD X 

In-kind 

X X X X Ongoing. Implement and monitor 

efficacy; modify as required 

 C. New fish licences and testing 

introduce consumptive vs. release 

licences 

introduce fish ID testing 

other actions 

 

 

 

U 

 

 

U 

 

N 

AESRD  X 

Fish 

licenses 

and testing 

In-kind 

X 

$25K 

X 

$25K 

X 

Other 

actions 

In-kind 

 

x  
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 D. Increase enforcement/penalties 

for fishing violations 

increase inspections in  ARTR 

habitat 

Other actions 

 

 

 

U 

 

N 

AESRD  

SolGen, DFO 

X 

Inspections 

In-kind 

 

X 

Other 

actions 

In-kind 

 

x x x Implement and monitor; increase 

penalties  as required 

 Sub-total    $25K $25K    

8.6 Re-establish extirpated populations 

  N - B AESRD     X 

In-kind 

 

x Prepare plan only; need suitable 

habitat and brood stock 

8.7 Outreach and education 

 A. Inform anglers – ARTR 

conservation 

U AESRD  

SolGen, 

ATPR 

X 

$15 K 

X 

$5K 

X 

$5K 

x x Ongoing 

 B. Inform anglers – invasive/non-

native species 

N AESRD  

NPC, ATPR 

X 

In-kind 

$5K 

 

x x x x Ongoing; partially covered 

through other initiatives; potential 

costs for material development or 

printing  

 C. Inform public – ARTR 

conservation 

N AESRD  

NPC, ATPR 

 X 

$10 K 

x x x Ongoing 

 D. Inform industry – ARTR 

conservation 

N AESRD  

Industry 

 X 

In-kind 

x x x Ongoing 

 Sub-total   $15K $15K $5K    

8.8 Plan management and administration 

 A. Communication with team N/A Team chair 

and Species 

Lead 

x x x x x As required 

 B. Communication within 

AESRD 

N/A Team chair x x x x x As required 

 C. Permitting and data 

management 

N/A Species Lead x x x x x As required 

          

 Total estimated costs 

 

  $120K $195K $195K $110K $100K  

 
Prioritization: Urgent = high priority for immediate species conservation, initiate as soon as possible; Necessary = medium priority for long term species 

conservation; Beneficial = lower priority, primarily directed at potential future activities.  
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Lead agencies: Alberta Environment and Sustainable Resource Development (AESRD), Fisheries and Oceans Canada (DFO), National Parks Canada (NPC), 

Alberta Tourism, Parks and Recreation (ATPR), Solicitor General – Fish and Wildlife officers (SolGen), Industry-specific to the action 

 

Notes:  

Designated in-kind costs are encompassed within the normal operating costs of government or provided by another organization or 

industry; costs incurred by industry are not identified. 

In some cases, cost is only required in first year to develop materials, promotion/continuation in following years is unlikely to incur 

costs beyond regular operation costs 
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10.0 SOCIO-ECONOMIC CONSIDERATIONS 

 

The relatively narrow habitat requirements of the ARTR should limit socio-economic impacts 

from implementation of the Plan.  Moreover, the ability to address threats through mitigation and 

modified development strategies negates major restrictions on development. 

 

The Plan recognizes the value of the landscape for recreation and industrial development.  It is 

hoped that stakeholder involvement will aid in minimizing or mitigating socio-economic costs 

associated with implementation of the Plan.  Potential economic costs to industrial stakeholders 

may include minor restrictions on resource extraction, increased development costs due to 

modified siting and construction requirements and accelerated upgrading (or reclaiming) of 

existing infrastructure.  In particular, fixing stream crossings will be an expensive and long term 

endeavor, but a priority for fish habitat.  Balancing resource extraction with recovery of species 

is a balance, and trade-offs need to be considered: the ARTR population will likely continue to 

decline if actions are not implemented in a timely and effective manner. 

 

Social benefits include increased awareness about rivers as fish habitat and the uniqueness of the 

ARTR. This will enhance appreciation and enjoyment of riverine ecosystems, as well as foster a 

sense of stewardship; all of which are positive for ecotourism in the upper Athabasca watershed.  

In particular, healthy watersheds will allow continued fishing opportunities, and fishing 

contributes to the local and provincial economies. 

 

 

 

11.0 MULTIPLE SPECIES AND RELATED RECOVERY 

 

This plan has tried to incorporate an ecosystem approach while focusing on the recovery needs 

of a single species.  The benefits of habitat protection outlined in this plan will benefit 

“sensitive” fish such as bull trout and Arctic grayling, as well as a suite of other species.  In 

addition, an ecosystem approach to recovery is likely to be more practical and cost effective for 

industrial land-users.  The Team strongly supports an ecosystem approach and recommends that 

actions in this Plan be implemented in consideration of other Recovery Plans in the upper 

Athabasca watershed.  

 

 

 

12.0 PLAN EVALUATION AND AMENDMENT 

 

The life of this plan is five years.  The Team will conduct an annual review of the Plan. The 

purpose of these reviews is to monitor the implementation of the Plan and to determine the 

effectiveness of recovery actions.  The Chair will provide an annual report to the Director of Fish 

and Wildlife Policy Branch that details progress on recovery actions, and any other relevant 

information. Recovery plans are considered “living” documents and can be amended during 

these reviews if deemed necessary.  At the end of five years, the Director will determine the 

process by which the Plan will be renewed, which may involve some or all members of the 
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original team.  At this time it will be determined whether the existing plan is functional, in need 

of minor amendments, or in need of revision. 
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ACRONYMS and GLOSSARY 

 

ABMI – Alberta Biodiversity Monitoring Institute 

AEMERA – Alberta Environmental Monitoring, Evaluation and Reporting Agency 

AER – Alberta Energy Regulator 

AESRD – Alberta Environment and Sustainable Resource Development 

AFGA – Alberta Fish and Game Association 

AFPA – Alberta Forest Products Association 

ARTR – Athabasca Rainbow Trout 

 

ATPR – Alberta Tourism Parks and Recreation 

BKTR – Brook Trout 

BNTR – Brown Trout 

CAPP – Canadian Association of Petroleum Producers 

CCME – Canadian Council of Ministers of Environment 

COP – Code of Practice 

COSEWIC – Committee on the Status of Endangered Wildlife in Canada 

CPUA – Catch Per Unit Area 

CPUE – Catch Per Unit Effort 

CTTR – Cutthroat Trout 

DFO – Department of Fisheries and Oceans 

DNA – Deoxyribonucleic Acid 

EAP – Enhanced Approval Process 

ENFOR – Enforcement Occurrence Report 

ESCC – Endangered Species Conservation Committee (Alberta) 

ESH – Ecologically Significant Habitat 

FMA – Forest Management Area 

FSCP – Foothills Stream Crossing Partnership 

FWMIS –Fish and Wildlife Management Information System 
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ISN – Impure, Stocked or Naturalized 

ILM – Integrated Land Management 

IPN – Infectious Pancreatic Necrosis 

JNP – Jasper National Park 

MASL – Meters Above Sea Level 

NPC – National Parks Canada 

OHV – Off Highway Vehicle 

PLUZ – Public Land Use Zone 

RAP – Regional Access Plan 

RNTR – Rainbow Trout 

 

 

Abiotic habitat features – the physical non-living attributes of habitat; e.g. width, depth, 

substrate composition, etc. 

 

Adfluvial - possessing a life history trait of migrating between lakes and rivers or streams. 

 

Admixture Coefficient - the proportion of an individual fish's genome inferred to be of 

indigenous origin following hybridization. 

 

Allele – An alternate form of a gene that arises by mutation. 

 

Alberta Desktop Method - a science-based precautionary guideline used by Alberta to 

determine the instream flow needs (IFN) that sustain the ecological integrity of riverine 

environments. This method is based on an 80/20 rule: no abstractions of water should be 

permitted for the lowest flows that occur up to 20% of the time; for the remaining 80% of higher 

flows, up to 15% of natural flow can be taken. 

 

Anadromous – Fish that hatch and rear in fresh water, migrate to the ocean to grow and mature, 

then migrate back to fresh water to reproduce. 

 

ARTR - acronym recommended distinguishing the indigenous strain of rainbow trout found in 

the upper Athabasca River watershed in Alberta, from other non-native strains of rainbow trout. 

  

Aquaculture - the controlled cultivation and harvest of aquatic plants or animals. 

 

Backwater – a part of a river or stream where water moves slowly or not at all because it is 

away from the main stream. 
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Cobble – rocks with a particle size ranging from 64 to 256 millimeters 

 

Competition – the interaction between individuals of the same species (intraspecific), or 

between different species (interspecific) at the same trophic level, in which the growth and 

survival of one or all species or individuals is adversely affected. 

 

CPUA – catch-per-unit-area. Number of fish captured based on habitat area sampled (e.g. 10 fish 

per 100 m 
2
) using standardized sampling protocols. 

 

CPUE – catch-per-unit-effort.  Number of fish captured based on effort applied; may include 

spatial, temporal, and gear sampling components (e.g. 10 fish/100 m
2
/100 sec). 

 

Critical Habitat – the habiata that is necessary for the survival or recovery of a listed wildlife 

species and is identified as the species’ critical habitat in the recovery strategy or in an action 

plan for the species (Species at Risk Act; S.C. 2002, c.29) 

 

Degree–days – the sum of daily mean water temperatures from the beginning to the end of an 

event (e.g. from peak spawning to peak emergence). 

 

Depensatory – density independent factors influencing recruitment and survival. 

 

Egg pit - an individual pocket of eggs within a redd. 

 

Endangered Species - a species facing imminent extirpation or extinction. 

 

Endemic – a species or taxonomic group that is restricted to a particular geographic region 

because of habitat characteristics or geographic isolation. 

 

Embeddedness - the degree to which dirt is mixed in with spawning gravel. 

 

Embryo - the early stages of development before an organism becomes self-supporting. 

 

Emergence - the process during which fry leave their gravel spawning nest and enter the water 

column. 

 

Extinction – when a species dies or ceases to exist. 

 

Extirpation – localized removal or extinction. 

 

Fecundity - the total number of eggs produced by a female fish. 

 

Fish habitat – areas which fish depend on (directly and indirectly) in order to carry out life 

processes: reproduction, rearing, feeding, migration, wintering. 
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Fluvial – Of or pertaining to the processes associated with streams or rivers. For ARTR range, 

fluvial stream channels are classified as those with perennial flow and possessing sufficient 

energy to transport, sort and deposit particles of variable size. 

 

Fry - a stage of development in young salmon or trout. During this stage the fry is usually less 

than one year old, has absorbed its yolk sac, is rearing in the stream, and is between the alevin 

and parr stage of development. 

 

Genetic pollution - gene flow from a domestic, feral, non-native or invasive species to a wild 

indigenous population. 

 

Genetic swamping – stocking pure strain ARTR to reduce introgression. 

 

Gravel – rock fragments with particle sizes ranging from 2 to 64 mm. 

 

Habitat loss – the process where natural habitat is rendered functionally unable to support the 

species present; may constitute a complete disappearance, a decrease in amount, or a degradation 

of habitat which leads to the inability to support as many individuals as previously. 

Hybrids – the offspring of two closely related species or strains. 

 

Hybridization – the act of mixing different species to produce hybrids. 

 

Incubation -- the period of time from egg fertilization until hatching. 

 

Indigenous – a species occuring naturally in an area; a synonym for native. 

 

Insectivorous – feeding on aquatic or terrestrial insects. 

 

Instream Flow Needs - the stream flows necessary to support all life history components 

(spawning, rearing, wintering) of river dwelling fishes. 

 

Interstitial – the empty space or gaps between particles in a gravel bed, through which water is 

able to move. 

  

Introgression – the transfer of genetic information from one species to another as a result of 

hybridization between them, and repeated back-crossing. 

 

Invasive species – species that spread beyond their native range, or species introduced to a new 

range that establish themselves and spread (may not be harmful). Alternately: species that 

displace native species and have the ability to dominate an ecosystem; or a species that enters an 

ecosystem beyond its natural range and causes economic or environmental harm. 

  

Invertebrate drift – the stream and terrestrial invertebrates that float with the current. 

 

Instar - the developmental stage of the larval or nymphal forms of insects. 

 

http://en.wikipedia.org/wiki/Domestication
http://en.wikipedia.org/wiki/Feral
http://en.wikipedia.org/wiki/Introduced_species
http://en.wikipedia.org/wiki/Invasive_species
http://en.wikipedia.org/wiki/Wildlife
http://en.wikipedia.org/wiki/Indigenous_species
http://en.wikipedia.org/wiki/Larva
http://en.wikipedia.org/wiki/Nymph_(biology)
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Lentic -- characterizing aquatic communities found in standing water. 

 

Like-for-like habitat - Having the same abiotic habitat features (pool/riffle ratio; sinuosity, 

mean depth, etc.). 

 

Lotic -- meaning or regarding things in running water. 

 

MASL – meters above sea level 

 

Macroinvertebrate -- invertebrates visible to the naked eye, such as insect larvae and crayfish. 

 

Migrating -- moving from one area of residence to another. 

 

Mortality -- the number of fish lost or the rate of loss. 

 

Natural mortality -- deaths in a fish stock caused by predation, pollution, senility, etc., but not 

fishing. 

 

Naturalized population – a population of an introduced species that maintains successful 

natural reproduction with little or no supplementation from hatcheries. 

 

Parr marks -- distinctive vertical bars on the sides of young salmonids. 

 

Phenotypic variation -- the appearance of an organism resulting from the interaction of the 

genotype and the environment. 

 

Phylogenetic – refers to the grouping of biological organisms for the purposes of classification, 

based on their evolutionary descent. 

 

Piscivory – eating principally fish. 

 

Pool – portion of a river or stream where water depth is above average and the water velocity is 

below average. 

 

Pool tail-out – the downstream region of a pool where the bottom begins to slope up and water 

velocity increases. 

 

Post-glacial – Current interglacial period or Holocene epoch; 11,700 calendar years BP to the 

present. 

 

Pre-glacial – The last interglacial period (Eemian stage), about 55,000 to 18,000 years BP 

during the Wisconsinan glaciation. 

  

Recruitment -- the amount of fish added to the exploitable stock each year due to growth and/or 

migration into the fishing area. For example, the number of fish that grow to become vulnerable 

to the fishing gear in one year would be the recruitment to the fishable population that year. This 
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term is also used in referring to the number of fish from a year class reaching a certain age. For 

example, all fish reaching their second year would be age 2 recruits. Recruitment Curve, 

Reproduction Curve; A graph of the progeny of a spawning at the time they reach a specified age 

(for example, the age at which half of the brood has become vulnerable to fishing), plotted 

against the abundance of the stock that produced them. 

 

Redd -- a nest of fish eggs covered with gravel. 

 

Relative Abundance -- an estimate of actual or absolute abundance; usually stated as some kind 

of index; for example, for a population survey as catch per unit effort or area. 

 

Riffle - a reach of stream that is characterized by shallow, fast moving water broken by the 

presence of rocks and boulders. 

 

Riffle Crest - the upstream origin of a riffle where a pool transitions from low gradient to high 

gradient. 

 

Riparian Zone – are transitional areas between upland and aquatic ecosystems.  They have 

variable width and extent above and below ground and perform various functions.  This zone is 

influenced by and exerts an influence on associated water bodies, including alluvial aquifers and 

floodplains.  Riparian lands have soil, biological, and other physical characteristics that reflect 

the influence of water and hydrological processes (Alberta Water Council 2014). 

 

RNTR – acronym used in Alberta to distinguish (non-native) rainbow trout from other 

provincial fish. 

   
Salmonid -- fish of the family Salmonidae, which includes trout and salmon. 

 

Sand -- small substrate particles, generally referring to particles 0.0625 to 2 mm in diameter. 

Sand is larger than silt and smaller than cobble or rubble. 

 

Sediment -- the organic material that is transported and deposited by wind and water. 

 

Silt -- substrate particles smaller than sand and larger than clay. 

 

Sneaker males - small sexually mature males that hang out around the periphery of a dominant 

courting male and participate at the moment of spawning by entering the egg pit uncontested. 

 

Spawn - the act of reproduction of fishes. 

  

Standardization -- the procedure of maintaining methods and equipment as constant as possible. 

 

Strahler Order -- the hierarchy of stream tributaries (with 1 being the smallest) used to define 

stream size as proposed by Strahler (1952, 1957). 
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Subspecies -- a population of a species occupying a particular geographic area, or less 

commonly, a distinct habitat, capable of interbreeding with other populations of the same 

species. 

 

Stream-resident -- fish which spend their entire lives in small streams. 

 

Threatened species – a species likely to become endangered if limiting factors are not reversed. 

 

Triploid - having three sets of chromosomes within the cell nucleus. 

 

Trophic level – a step in the transfer of food or energy within an ecosystem. 

 

Unlike habitat - having different abiotic habitat features. 

 

Viable – able to maintain an independent existence. 

 

Yearling -- a one year old fish. 
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APPENDICES 

 
Appendix 1.  Results of admixture analysis for Athabasca rainbow trout sampled from stocked and unstocked locales in the upper Athabasca River 

watershed (from Taylor and Yau 2013).  Easting/Northing is UTM Zone 11 coordinates. Mean Qi represents probability of indigenous form.  Green = 

Core population; Yellow = Conservation population; Red = Introgressed, Stocked or Naturalized (ISN) population. 

Region Watershed Drainage Site-ID 
Stocking 

History 
Easting Northing Year 

Sample 

Size 

Qi 

(mean) 

Qi 

(SE) 

# of 

ARTR   

Qi < 0.99 

JNP Athabasca River Buffalo Prairie Cr. BP-2004 Not Stocked 432259 5849822 2004 40 0.992 0.000 1 

JNP Athabasca River Buffalo Prairie Cr. BP-2011 Not Stocked 432259 5849822 2011 20 0.991 0.001 2 

Alberta Athabasca River Emerson Cr. EmC Not Stocked 489647 5950635 2000 9 0.906 0.029 7 

Alberta Athabasca River Lynx Cr. LnC Not Stocked 500119 5966053 2000 10 0.990 0.002 2 

Alberta Athabasca River Mink Cr. MIN Not Stocked 597066 5998138 2011 2 0.994 0.000 0 

Alberta Athabasca River MS - below JNP Math Not Stocked 454548 5914836 2000 7 0.939 0.020 4 

Alberta Athabasca River MS- Mouth of Maskuta Cr. MR-M Not Stocked 456611 5914876 2011 8 0.883 0.053 4 

Alberta Athabasca River MS-Baseline to Nosehill Cr. MR-B Not Stocked 497797 5977176 2011 18 0.795 0.065 15 

Alberta Athabasca River Oldman Cr. OlC Not Stocked 464483 5945410 2000 14 0.994 0.000 0 

Alberta Athabasca River Pine Cr. PiC Not Stocked 525793 5992080 2000 4 0.993 0.001 0 

Alberta Athabasca River Sakawatamau Rv. SakR Not Stocked 565032 6035621 2000 5 0.994 0.000 0 

Alberta Athabasca River Windfall Cr. WiC Not Stocked 534870 5988932 2000 28 0.993 0.000 1 

Alberta Berland River Cabin Cr. CaC-2011 Not Stocked 408487 5958650 2011 20 0.994 0.000 0 

Alberta Berland River Cabin Cr. CaC-2000 Not Stocked 408487 5958650 2000 17 0.990 0.003 2 

Alberta Berland River Jessie Cr. JeC Not Stocked 439506 5974142 2004 19 0.991 0.002 2 

Alberta Erith River Bacon Cr. BAC Not Stocked 513514 5887369 2011 10 0.988 0.006 1 

Alberta Erith River Hanlan Cr. HAN Not Stocked 535929 5882398 2011 12 0.994 0.000 0 

Alberta Erith River Lendrum Cr. LEN Not Stocked 521203 5882607 2011 14 0.993 0.001 0 

Alberta Erith River Lund Cr. LUN Not Stocked 529414 5874557 2011 20 0.992 0.002 1 

Alberta Erith River Raven Cr. RC Not Stocked 540948 5892156 2011 20 0.987 0.007 1 

Alberta Erith River Rodney Cr. ROC Not Stocked 535842 5909437 2011 20 0.994 0.000 0 

Alberta Erith River Unnamed trib. ERT Not Stocked 506527 5892408 2011 13 0.988 0.004 2 

Alberta Erith River Unnamed trib. UTER Not Stocked 523368 590471 2011 21 0.988 0.004 2 

Alberta Erith River Unnamed-ER UER Not Stocked 512665 5888611 2011 20 0.978 0.007 5 

Alberta Erith River Wickham Cr. WC Not Stocked 517032 5894838 2011 20 0.993 0.001 2 
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Region Watershed Drainage Site-ID 
Stocking 

History 
Easting Northing Year 

Sample 

Size 

Qi 

(mean) 

Qi 

(SE) 

# of 

ARTR   

Qi < 0.99 

Alberta Freeman River Layla Cr. LAY Not Stocked 578680 6050830 2011 7 0.995 0.000 0 

Alberta Freeman River Louise Cr. LOU Not Stocked 592471 6049058 2011 4 0.994 0.000 0 

Alberta Freeman River Unnamed - A UFA Not Stocked 568993 6055916 2011 4 0.994 0.000 0 

Alberta Freeman River Unnamed - B UFB Not Stocked 579300 6049000 2011 20 0.979 0.009 5 

Alberta Freeman River Unnamed - C UFC Not Stocked 575248 6061621 2011 10 0.994 0.000 0 

Alberta Freeman River Unnamed - D UFD Not Stocked 572290 6060680 2011 6 0.993 0.001 0 

Alberta McLeod River Anderson Cr. AnC Not Stocked 475048 5908154 2000 19 0.986 0.004 4 

Alberta McLeod River Deerlick Creek DC Not Stocked 483590 5887863 2000 10 0.992 0.002 1 

Alberta McLeod River Felton Cr. FeC Not Stocked 486409 5902258 2000 10 0.977 0.018 1 

Alberta McLeod River Shiningbank Cr. SC Not Stocked 590293 5974614 2011 20 0.994 0.000 0 

Alberta McLeod River Unnamed-MR1 MR1 Not Stocked 570202 5977959 2011 20 0.993 0.000 0 

Alberta McLeod River Wampus Cr. WP-2011 Not Stocked 482377 5889471 2011 20 1.000 0.000 0 

Alberta McLeod River Wampus Cr. WP-2004 Not Stocked 482377 5889471 2004 17 0.993 0.000 0 

Alberta Sakwatamau River Carson Cr. CC Not Stocked 581700 6022750 2011 20 0.992 0.001 1 

Alberta Sakwatamau River Hope Cr. HC Not Stocked 565124 6029633 2011 20 0.990 0.002 2 

Alberta Sakwatamau River Unnamed - SR1 SR1 Not Stocked 569261 6025595 2011 10 0.991 0.001 0 

Alberta Wildhay River Barbara Cr. BaC Not Stocked 455209 5941405 2000 10 0.994 0.000 0 

Alberta Wildhay River Hightower Cr. HiC Not Stocked 436290 5955900 2000 10 0.995 0.000 0 

Alberta Wildhay River Moberly Cr. MbC Not Stocked 433150 5934566 2000 10 0.994 0.000 0 

            
JNP Athabasca River Ath. Rv. @ Lac Beauvert AthaB Stocked 428509 5860152 2004 30 0.578 0.055 27 

JNP Athabasca River Maligne Rv.; upper reaches MR Stocked 454632 5845406 2011 19 0.103 0.023 19 

JNP Athabasca River Wabasso Cr. WbC Stocked 431519 5851981 2004 41 0.821 0.027 38 

Alberta Athabasca River Ath. Rv. Trib. AthaT Stocked 495160 5957813 2000 10 0.986 0.008 1 

Alberta Athabasca River Canyon Cr. CYC Stocked 471535 5929343 2000 4 0.982 0.007 2 

Alberta Athabasca River Chickadee Cr. CKC Stocked 553120 6020584 2000 13 0.970 0.024 1 

Alberta Athabasca River Cottonwood Cr. CoC Stocked 427980 5861058 2004 31 0.416 0.032 31 

Alberta Athabasca River Fish Cr. FC Stocked 456872 5924069 2000 10 0.994 0.000 0 

Alberta Athabasca River Rainbow Lk. Outlet RbL Stocked 488466 5973206 2000 11 0.882 0.017 3 

Alberta Athabasca River Sandstone Cr. SS Stocked 475099 5925697 2000 11 0.993 0.000 0 

Alberta Athabasca River Two Cr. TC Stocked 540705 6024184 2000 11 0.993 0.000 0 
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Region Watershed Drainage Site-ID 
Stocking 

History 
Easting Northing Year 

Sample 

Size 

Qi 

(mean) 

Qi 

(SE) 

# of 

ARTR   

Qi < 0.99 

Alberta Embarras River Bryan Cr. BC Stocked 496164 5900395 2011 11 0.955 0.017 5 

Alberta Embarras River Mitchell Cr. MiC Stocked 509632 5903555 2000 1 0.985 0.294 1 

Alberta Embarras River Prest Cr. PrC Stocked 499686 5906430 2000 3 0.992 0.002 0 

Alberta Erith River Erith Rv.; middle reaches ER Stocked 528909 5895782 2011 6 0.994 0.000 0 

Alberta Erith River Erith Rv.; upper reaches UE Stocked 506034 5889121 2011 15 0.964 0.011 7 

Alberta Erith River Halpenny Cr. HAL Stocked 515705 5890329 2011 3 0.973 0.021 1 

Alberta McLeod River Edson Rv. EDR-2011 Stocked 526084 5952396 2011 20 0.993 0.000 0 

Alberta McLeod River Edson Rv.; upper reaches UEDR Stocked 511731 5953830 2000 10 0.994 0.000 0 

Alberta McLeod River Embarras Rv.; mid. reaches EMR Stocked 504193 5904556 2011 19 0.959 0.013 12 

Alberta McLeod River Embarras Rv.; upper reaches EMU Stocked 498991 5892531 2011 20 0.926 0.021 16 

Alberta McLeod River Groat Cr. GC Stocked 561217 5982533 2011 20 0.985 0.005 4 

Alberta McLeod River Lac des Roche/Luscar Cr. LdR Stocked 474399 5878694 2000 36 0.922 0.012 30 

Alberta McLeod River Luscar Cr. LuC Stocked 474600 5878694 2000 17 0.971 0.006 10 

Alberta McLeod River MacKenzie Cr. MaC Stocked 488554 5875491 2000 10 0.831 0.028 9 

Alberta McLeod River Moose Cr. MoC Stocked 541634 5931936 2000 10 0.840 0.023 10 

Alberta McLeod River Sundance Cr. SUN Stocked 510918 5941798 2011 12 0.964 0.014 4 

Alberta McLeod River Trout Cr. TrC Stocked 543341 5971506 2000 24 0.994 0.000 0 

Alberta McLeod River White Cr. WhC Stocked 489502 5909949 2000 10 0.978 0.011 2 

Alberta McLeod River Wolf Cr.; upper reaches WCUR Stocked 548712 5903044 2011 20 0.999 0.000 0 

Alberta Sakwatamau River Mobile Cr. MOB Stocked 585879 6020870 2011 5 0.204 0.128 5 

JNP Snaring River Harvey Lk. HvL Stocked 404036 5890226 2004 30 0.015 0.003 30 
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Appendix 2.  Fish species present in the upper Athabasca River watershed and the status of their occurrence 

within the range of the Athabasca rainbow trout. 

 

Common Name Scientific Name 
Occurs within ARTR 

range? 

Northern pike Esox lucius Y 

Walleye Sander vitreus Y 

Yellow perch Perca flavescens N 

Burbot Lota lota Y 

White sucker Catostomus commersoni Y 

Long-nose sucker Catostomus catostomus Y 

Trout-perch Percopsis omiscomaycus Y 

Lake chub Couesius plumbeus Y 

Northern redbelly dace Phoxinus eos N 

Finescale dace Phoxinus neogaeus Y 

Pearl dace Margariscus margarita Y 

Iowa darter Etheostoma exile N 

Spottail shiner Notropis hudsonius N 

Longnose dace Rhinichthys cataractae Y 

Fathead minnow Pimephales promelas Y 

Brook stickleback Culaea inconstans N 

Flathead chub Platygobio gracilis Y 

Spoonhead sculpin Cottus ricei Y 

Mountain whitefish Prosopium williamsoni Y 

Lake whitefish Coregonus clupeaformis Y 

Pygmy whitefish Prosopium coulteri Y 

Non-native brook trout Salvelinus fontinalis Y 

Non-native brown trout Salmo trutta Y 

Bull trout Salvelinus confluentis Y 

Lake trout Salvelinus namaycush Y 

Non-native cutthroat trout Oncorhynchus clarki Y 

Non-native RNTR Oncorhynchus mykiss Y 

Arctic grayling Thymallus arcticus Y 

Goldeye Hiodon alosoides N 
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Appendix 3. Summary of historical stocking in the upper Athabasca Watershed upstream of, but including, 

the Freeman River drainage (JNP and Provincial Archives).  Only species potentially threatening are listed: 

ARTR – Athabasca rainbow trout; BKTR – brook trout; BNTR – brown trout; CTTR – cutthroat trout; 

RNTR – non-native rainbow trout. 

a) Non-isolated Localities - Athabasca River Watershed, Jasper National Park 
 Rivers & Lake & Species 

Period Streams Ponds ARTR BKTR BNTR CTTR RNTR 

Pre - 1925 0 4 0 25,000 0 29,500 41,000 

1926 - 1950 34 28 0 504,065 0 39,000 1,230,028 

1951 - 1975 20 32 0 2,316,259 0 53,500 873,438 

1976 - 2000 0 5 0 750 0 0 54,275 

Post - 2000 0 0 0 0 0 0 0 

Total   0 2,846,074 0 122,000 2,198,741 

        

        
b) Non-isolated Localities - Athabasca River Watershed, Alberta   
 Rivers & Lake & Species 

Period Streams Ponds ARTR BKTR BNTR CTTR RNTR 

Pre - 1925 0 1 0  0 0 15,000 

1926 - 1950 64 4 0 198,158 96,485 13,000 2,246,775 

1951 - 1975 45 11 0 144,912 190,359 8,280 1,490,284 

1976 - 2000 22 15 0 285,567 1,128,173 0 8,490,076 

Post - 2000 3 9 995 135,710 179,957 0 4,296,482 

Total   995 764,347 1,594,974 21,280 16,538,617 
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Appendix 4.  Athabasca rainbow trout population trends for 45 streams (55 sampling locales). Open circles = 

Athabasca rainbow trout, or rainbow trout (where Qi is unknown); red diamonds = brook trout.

 

 

 

 

 

 

 

 

 

 

 

0

20

40

60

80

100

120

140

160

180

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Wampus Creek (E_348926; N_5889873) 

BKTR

0

20

40

60

80

100

120

140

160

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Deerlick Creek (E_349982; N_5889517) 

BKTR

0

2

4

6

8

10

12

14

16

18

20

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Eunice Creek (E_350851; N_5889352) 

0

2

4

6

8

10

12

14

16

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Anderson Creek (E_347787; N_5906959) 

0

50

100

150

200

250

300

350

400

450

500

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Wampus Creek (E_345327; N_5885269) 

BKTR

0

20

40

60

80

100

120

140

160

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Deerlick Creek (E_349795; N_5885913) 

0

5

10

15

20

25

30

35

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Eunice Creek (E_351078; N_5885421) 

0

10

20

30

40

50

60

70

80

Jan-70 Dec-79 Dec-89 Dec-99 Dec-09

R
N

T
R

 C
P

U
A

 (
fi

s
h

/
0

.1
 h

a
)
 

Anderson Creek (E_341904; N_5908352) 



95 

 

Appendix 4 continued. 
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Appendix 4 continued.
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Appendix 4 continued. 
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Appendix 4 continued. 
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Appendix 4 continued. 
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Appendix 4 continued. 
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Appendix 4 continued. 
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Appendix 5.  Risk summary for ARTR populations at 533 sample locales for the period 1970 – 2014 (Sterling; 

in prep.2014). 

Strahler 

Order 

Risk 

Total 

Percent 

High Risk 

(< 20 

ARTR/0.1 ha) 

Mod. Risk 

(20-50 

ARTR/0.1 ha) 

Low Risk 

(> 50 ARTR/0.1 

ha) 

High 

Risk 

Mod. 

Risk 

Low 

Risk 

1 10 2 1 13 76.9 15.3 7.6 

2 129 36 17 182 70.8 19.7 9.3 

3 166 29 10 205 80.9 14.1 4.8 

4 88 7 3 98 89.8 7.1 3.0 

5 28 1 0 29 96.5 3.4 0.0 

6 6 0 0 6 100.0 0.0 0.0 

All 

Streams 
427 75 31 533 80.11 14.0 5.8 
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Appendix 6.  Threats Assessment Analysis. 

Knowledge of the threats to a species and potential to mitigate those threats is fundamental to 

species’ recovery. 

The assessment of each potential threat was qualitative rather than quantitative, with each factor 

being rated as “low”, “moderate” or “high”. These assessments were based on the best 

professional judgement of the recovery team, and determined by consensus following 

discussions. For each potential threat the following factors were considered: 

 Likelihood of Occurrence – The probability of a threat occurring. Those that presently 

affect the species were rated “high”. 

 Extent of Occurrence – The spatial range of each identified threat. Those that affect 

most or all of the area occupied by the species were rated “high”. 

 Severity of Impact – The severity of the direct or indirect impact of a threat on the 

survival or recovery of the species. Impacts with the potential to extirpate the species 

were rated as “high”. 

 Immediacy of Impact – The immediacy of the anticipated impact from a threat was 

denoted with a “P” for past impacts; “C” for current, ongoing impacts; and an “F” for 

possible future impacts. 

 Threat Significance – The risk of damage to the Athabasca rainbow trout population 

from a particular threat, based on its likelihood and extent of occurrence and on the 

severity and immediacy of its impacts. 

 Mitigation Potential – The biological and technical feasibility of mitigating threat. 

Where there are no biological impediments and proven technology exists to successfully 

mitigate threats the mitigation feasibility was rated “high”. 

 

In the tables, question marks (?) denote uncertainty, and the need for research. Comments 

provide background on each threat or its assessment. 
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Appendix 7. Distribution of ecologically significant habitat (ESH) for Athabasca rainbow trout, distribution 

of naturalized brook trout populations, and locations of DNA assays for ARTR in Tertiary Watersheds: 

07AA; 07AC; 07AD; 07AE; 07AF; 07AG; 07AH.  Coordinates are NAD 83 UTM Zone 11. 

(see following pages) 


