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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 
 
In September 2004, the stonecat (Noturus flavus) was provincially listed under Alberta’s Wildlife 
Act, which requires the completion of a recovery plan. The stonecat only occurs in one river 
system in Alberta, the Milk River. While there is no evidence that populations of the stonecat in 
Alberta have declined since the species was first identified here, this small, bottom-dwelling fish 
is deemed to be at risk provincially due to its extremely limited range.  
 
In March 2004, the Milk River Fish Species Recovery Team was assembled to undertake a joint 
federal/provincial recovery planning process for fish in the Milk River. The team represented a 
range of conservation, regulatory, and stakeholder interests, with membership from Fisheries and 
Oceans Canada; Alberta Environment and Sustainable Resource Development; the Milk River 
Watershed Council of Canada (MRWCC); the Southern Alberta Environmental Group; the Milk 
River Ranchers’ Association; the Counties of Cardston, Forty Mile, and Warner; Villages of 
Coutts and Warner; and the Town of Milk River. The team members were selected to represent 
the broad range of interests for both the conservation of the species and potential implications to 
the local community imposed by the recovery plan.   
 
The goal and objectives of this recovery plan are directed towards the conservation and 
maintenance of the existing Alberta populations. The recovery plan describes the species and its 
needs, incorporates a threats assessment, and outlines a broad recovery approach for the stonecat 
based on the available information. The recovery plan goal is: 
 

 “To protect and maintain self-sustaining populations of the stonecat within its 
current range in the Milk River”. 

 
  Key objectives of the strategy are as follows:  
 

1) Quantify and maintain current population levels of stonecat in the Milk River watershed 
(within the population’s range of natural variation), as determined from standardized 
surveys;  

2) Increase knowledge of the taxonomy, life history, basic biology, and habitat requirements 
of the stonecat, with a view towards identifying and protecting critical habitat; and  

3) Increase our understanding of how human activities affect stonecat survival, so that 
potential threats to the species can be avoided, eliminated, or mitigated.  

 
To help achieve this goal and meet the objectives, four general approaches are proposed:  1) 
Research, 2) Monitoring, 3) Management and Regulatory Actions, and 4) Information and 
Outreach.  Within each of these, a number of individual strategies and actions are outlined that 
capture the range of tools available to protect and manage the species and to reduce or eliminate 
threats to its survival. 
 
The Alberta Stonecat Recovery Plan 2013-2023 will be subject to periodic reviews which may 
involve participation of some or all of the recovery team members. The recovery plan has a 
designated life span of ten years, after which it will be reviewed and revised as needed. 
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1.0 INTRODUCTION 

 
1.1 Provincial and Federal Status 

 
1.1.1 Alberta Provincial Status 
In September 2004, Alberta’s Minister of Environment and Sustainable Development (the 
Minister) designated the stonecat as provincially Threatened under Alberta’s Wildlife Act based 
on the recommendation from Alberta’s Endangered Species Conservation Committee.  This 
designation was due to the rarity of the species and its presence in only one river system, the 
Milk River, in Alberta (Figure 1).  In addition, the species has limited potential for dispersal and 
exchange with adjacent populations. Along with its listing as Threatened in Alberta, the Minister 
endorsed an Initial Conservation Action Statement for stonecat that specified that a recovery plan 
should be prepared within 24 months of its listing and that initial recovery efforts for this species 
should focus on inventories to collect information on distribution and abundance in relation to water 
flow.  
 
1.1.2 National Status 
The stonecat is not considered at risk elsewhere in Canada and has not been assessed by the 
Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 
 

 
1.2 Recovery Team 

 
In 2004, a joint provincial/federal recovery team was established to develop recovery plans for 
fish species at risk in the Milk River, including the stonecat.  Membership on the Milk River Fish 
Species At Risk Recovery Team includes representatives from each of the responsible 
jurisdictions (Fisheries and Oceans Canada and Alberta Environment and Sustainable Resource 
Development) and representatives from key stakeholders including the local municipalities, the 
Milk River Ranchers’ Association, the Milk River Basin Management Committee, and the 
Southern Alberta Environmental Group (refer to page ii for list of Team members). 
 
 
 

2.0 STONECAT BIOLOGY  
 

2.1 Milk River Environmental Setting 
 
The Milk River is a northern tributary of the Missouri-Mississippi Basin, with a 6 500 km² 
watershed. It flows north from Montana into Alberta, eastward through the southern portion of 
the province, and then south back into Montana (Figure 1). The average annual flow entering 
Alberta is 1.06 x 108 m³ and leaving Alberta is 1.67 x 108 m³. The Town of Milk River is one of 
the few communities in the Milk River Basin.  
 
As the Milk River in Alberta flows east from the Montana Border, it crosses the Foothills 
Fescue, Mixedgrass, and Dry Mixedgrass subregions of the Grassland Natural Region (Natural 
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Regions Committee 2006; Milk River Watershed Council Canada 2008).  It flows within the 
confines of a defined valley with limited road access.  The surrounding land is semi-arid, short 
grass prairie that is used primarily for cattle grazing.  The river is shallow and turbid, with 
dynamic hydraulic conditions and poorly developed riparian zone that lacks higher aquatic plants 
due to the highly mobile stream bed (D. Watkinson, pers. comm. 2006).  Rainfall in the Milk 
River basin averages only 333 mm annually, 72% of which falls during the growing season 
(Natural Regions Committee 2006).  Periods of high runoff occur briefly in late March and April 
due to snowmelt and in June and July due to intensive, localized rain storms (McLean and 
Beckstead 1980). 
 
The Milk River has been severely impacted by changes in its seasonal flow regimes. Water 
diverted from the St. Mary River in Montana augments flows in the Alberta portion of the Milk 
River from late March or early April through late September or mid-October (ISMMRAMTF 
2006). Under natural pre-diversion conditions summer flows in Canada ranged from 1 to 2 m³/s 
(35 to 71 cfs) in the North Milk River to between 2 and 10 m³/s (71 and 353 cfs) at the Milk 
River’s eastern crossing of the international border (McLean and Beckstead 1980). Since the 
diversion, flows in the Milk River at the Town of Milk River have ranged from 10 to 20 m³/s 
(353 to 706 cfs) from May to September, and have averaged 15 m³/s (530 cfs) between June and 
August.  The effects of flow augmentation are much greater in the North Milk River, which has a 
relatively small drainage area (238 km² at the North Milk River gauge 11AA001), than they are 
downstream at the eastern crossing of the international border, where the river receives runoff 
from a much larger area (6 800 km² at gauge 11AA031) (McLean and Beckstead 1980). As the 
Milk River flows through Alberta the concentration of suspended sediment in the water 
increases, and with it the turbidity (Spitzer 1988). These levels tend to decline over the 
augmentation period despite flows that remain fairly constant.  Flow augmentation of the Milk 
River is actively managed at the St. Mary Diversion Dam in Montana in response to major runoff 
events to prevent or reduce erosion, scouring and risk of canal failure, and to optimize use of the 
water for irrigation.  
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Figure 1. Location of the Milk River basin in Alberta.  
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When the diversion of water from the St. Mary River is terminated in late September to mid-
October, the river reverts to natural flows for the remainder of the winter season (ISMMRAMTF 
2006), albeit within a somewhat modified river channel (McLean and Beckstead 1980; Milk 
River Watershed Council Canada 2008). Ramping down of the diverted flow occurs over about a 
week, and flows in the river decline over the next several weeks. The decline is most rapid in 
upstream reaches of the river. Under severe drought conditions, such as those of 2001-2002, 
there may be little or no surface flow and the lower Milk River can be reduced to a series of 
isolated pools until spring, although subsurface flows may continue (K. Miller, pers. comm. 
2006).  At the town site, the average flow rate over the period 1912 to 2006 was less than 2 m³/s 
(71 cfs) in November and February, and less than 1 m³/s (35 cfs) in December and January 
(WSC 2008). 
 
Some areas of the Milk River experience protracted periods with little or no surface flow (K. 
Miller, pers. comm.).  Upstream from its confluence with the North Milk River to the Montana 
Border, surface flow in the Milk River occasionally dries up from July or August until March. 
The Milk River mainstem east of Aden Bridge dries up less frequently, perhaps on the order of 
every 15 or 20 years; most recently in 1988 and 2001.  
 
 

2.2 Species Description 
 
The stonecat (Noturus flavus) is the only native catfish species (family: Ictaluridae) found in 
Alberta (Nelson and Paetz 1992).  This relatively small catfish rarely exceeds 203 mm in total 
length (Scott and Crossman 1973); however, one individual captured in the Milk River was 
measured at 269 mm (R.L. & L. 2002).  The stonecat is characterized by a body that is rounded 
at the anterior end, but laterally compressed between the pelvic fins and tail (Scott and Crossman 
1973).  Its head is broad and laterally compressed along the back (Nelson and Paetz 1992).  
Similar to other catfish of the Ictaluridae family, the stonecat has eight sensory barbels on the 
head around its mouth, a spiny ray on the leading edge of the dorsal fin and each pectoral fin, a 
fleshy adipose fin and scaleless skin (Nelson and Paetz 1992).  It also has a venom gland 
connected to the pectoral fin similar to other species of the Noturus genus (commonly called 
madtoms).  The stonecat ranges in colour from purplish to yellowish-brown with a light cream 
belly (Nelson and Paetz 1992). 
 
 

 
           Figure 2. Stonecat (photo courtesy: Bow Habitat Station). 
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2.3 Species Biology 
 
The stonecat is a bottom-oriented, nocturnal species that remains hidden beneath rocky 
substrates during the day.  At night, it uses its sensitive barbels to search for food on the river 
bottom.  It opportunistically feeds on a range of food items; smaller stonecats feed on a wide 
variety of aquatic insect larvae (mayflies, stoneflies, caddisflies, midges, and blackflies), while 
larger fish tend to consume mayfly larvae and crayfish. However, mollusks, minnows, fish eggs, 
isopods, amphipods, and plant material may also be ingested (summarized in Alberta Sustainable 
Resource Development 2004).  
 
The stonecat is the longest-lived and latest-maturing of madtoms.  A study in Illinois and 
Missouri noted age at first maturation was 3-4 years for females that reached a length of 90-134 
mm at this time (Walsh and Burr 1985).  Similar ages and lengths were expected for males.  
Longevity varies according to location but in general is believed to be 8-10 years (Scott and 
Crossman 1973).  Peak spawning in Canada appears to begin in June or July, but potential 
spawning period may extend from April to August (Scott and Crossman 1973), and it is 
generally believed that spawning begins when temperatures exceed 25oC (Scott and Crossman 
1973).  Fecundities appear to be positively correlated with body size and range from 189 to 1 205 
eggs (Langois 1954; Walsh and Burr 1985).  A gelatinous mass of sticky eggs is deposited 
beneath rocks or other natural and man-made substrates and are guarded by the male (Alberta 
Sustainable Resource Development 2004). 
 
Stonecats have not been identified as a migratory species to date, but virtually no information on  
stonecat movement or seasonal migrations is available.  A single study on the Grand River, 
Ontario using a fishway to monitor upstream fish movement observed a large number of 
stonecats moving upstream throughout the month of June when water temperatures ranged from 
approximately 16 to 21oC and turbidity was relatively low (Bunt et al. 2001).  Given its apparent 
propensity for range expansion (e.g., McCulloch and Stewart 1998), the species is capable of 
moving upstream to take advantage of new habitats where opportunities exist. 
 
 

2.4 Population and Distribution  
2.4.1 Alberta 
Within Alberta, the stonecat’s distribution in Alberta is limited to the lower and mid-sections of 
the Milk River mainstem, as well as the lower North Milk River (Figure 3).  It has been 
documented as far upstream as the confluence with Lonely Valley Creek downstream to the 
Pinhorn Ranch area, but is likely present downstream to the international border (Quinlan et al. 
2003).  Furthermore, stonecats have been documented in the Milk River in Montana downstream 
of the international border (above but not in Fresno Reservoir) (Stash 2001).  No observations of 
stonecats have been made in the Milk River mainstem upstream of the confluence with the North 
Milk River or in any of the tributaries with the exception of a single specimen from Red Creek 
(specific location unknown) in 1979 (University of Alberta Museum specimen UAMZ 6675).  
No trends in distribution in the Milk River are evident (Alberta Sustainable Resource 
Development 2004). 
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2.4.2 Global 
In Canada, the stonecat is native to the Great Lakes (Ontario, Erie, and Huron) and tributaries, 
the St. Lawrence River and tributaries, the lower Ottawa River, as well as the Red, Assiniboine, 
and Brokenhead rivers of Manitoba, the Frenchman River in Saskatchewan and the Milk River in 
Alberta (see Alberta Sustainable Resource Development 2004).   
 
The Canadian range of the stonecat represents a very small percent (< 5%) of its global range. 
The majority of the stonecat’s range occurs south of the international border extending south 
from the St. Lawrence River to western North Carolina and northern Alabama, from central 
Tennessee west through Missouri, Kansas and northeastern Colorado, and northwest from 
Wyoming to Alberta (in Alberta Sustainable Resource Development 2004).    
 
2.4.3 Population Size and Trends 
No population estimates are available for the stonecat in the Milk River; however, the population 
is considered low in abundance but stable based on comparisons of relative abundance over time 
(see Alberta Sustainable Resource Development 2004).  It has always represented less than 2% 
of the total catch in Milk River surveys (in Alberta Sustainable Resource Development 2004) but 
past sampling efforts have likely underestimated abundance of this species given its nocturnal 
lifestyle (B. McCulloch, pers. comm. 2006).  Elsewhere, trends in abundance have not been 
documented although it is considered at risk in several U.S. states. 
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Figure 3.  Distribution of the stonecat in Alberta (data courtesy of ESRD Fisheries and Wildlife Management Information System, March 2008).
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2.5 Habitat 
 
2.5.1 General Description 
The stonecat occurs in a variety of riverine habitats ranging from mid-sized to large streams, as 
well as wave-exposed rocky areas of large lakes which mimic stream conditions (see Alberta 
Sustainable Resource Development 2004).  Usually, stonecats have been documented in deep 
boulder pools or over rocky bottoms of cobble and boulder in riffle and rapid sections of rivers, 
but sand and gravel bar use in lakes has also been noted (Scott and Crossman 1973).  Stonecats 
remain hidden under cobble and boulder substrates during the day and forage on the bottom at 
night (see Alberta Sustainable Resource Development 2004). Its distribution in the Milk River, 
as well as the Red River in Manitoba, suggests that this species is likely tolerant of a wide range 
of turbidity levels.  However, its distribution in these rivers strongly suggests that it is limited by 
water temperature; a study of stonecats in Maryland found that stonecats were absent in first to 
third-order streams where temperatures were less than 22oC and gradients were higher, and that 
abundance steadily increased downstream (Kline and Morgan 2000). 
 
A recent habitat analysis for stonecats in the Milk River indicated that the species generally uses 
run and flat habitat types (generally defined by moderate depths and unbroken surface) with low 
to moderate water velocities (0.0 to 0.29 maximum velocities) and low silt depth (0.0 to 0.10 m) 
(R.L. & L. 2002).  Substrates were mixed ranging from small to large rocky material, but mean 
substrate size (0.21 to 0.57 m in diameter) was represented by larger cobble and boulders (R.L & 
L. 2002).  Furthermore, all stonecats captured were in close association with cover, 
predominantly cobble and boulder (R.L. & L. 2002).  Of interest, observations from the Milk 
River and in Manitoba demonstrate the stonecat’s ability to adapt to human-induced changes in 
habitat; in particular, the addition of angular substrates and boulders in the channel are used for 
cover (in Alberta Sustainable Resource Development 2004).   
 
Very few studies define habitat features specific to the stonecat’s life history.  With respect to 
spawning habitat, a variety of substrates ranging from large rocks to artificial substrates (bottles, 
cans, etc.) are used for nests (Alberta Sustainable Resource Development 2004; Scott and 
Crossman 1973).  Nests in one Missouri river were found in water of 0.53-1.17 m in depth, 
moderate velocities and slight turbidity (Walsh and Burr 1985).   
 
2.5.2 Key Habitat 
Habitat we believe is important to the survival of the stonecat and possibly limiting in the Milk 
River can be described to a very limited extent based on knowledge of the stonecat’s distribution 
in the Milk River and the types of habitat available within this distribution.  This we will define 
as key habitat for the purposes of this document.  The following sections identify key habitat for 
the stonecat in the Milk River during various life stages.  
 
2.5.2.1 Overwintering 
Key overwintering habitat for stonecats in the Milk River is probably defined by adequate winter 
flows to provide deep pools and large rocky substrate for cover.   Recent surveys on the Milk 
River suggest that overwintering habitat is not limiting for stonecats in the mid- and lower 
sections of the river provided that adequate flow conditions exist (R.L. & L. 2002); however, 
critical low flow periods during the winter may significantly reduce the availability of habitat.  
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For example, the pool where a large number of overwintering stonecats were captured in 1979 
was not present during the drought year of 2001, and maximum water depth observed in 2001 
was 0.65 m (R.L. & L. 2002).   
 
Larger substrate in the Milk River is present mainly in the mid reaches, particularly between 
Gold Spring Park and the Weir Bridge where extensive boulder-garden habitat occurs (i.e. 
presence of boulders in channel provides high instream cover) (R.L.&L. 2002).  Low numbers of 
stonecats have been documented at several sites in the mid- and lower Milk River (downstream 
of the Town of Milk River) during October surveys in 1986, 2001 and 2002, providing evidence 
that overwintering habitat exists at least in isolated patches throughout this section (see Alberta 
Sustainable Resource Development 2004).  Furthermore, a single stonecat was also noted in the 
lower North Milk River near Lone Valley Creek in October 2002 in close association with 
boulder substrate (P&E Environmental Consultants Ltd. 2002), suggesting the potential to 
overwinter in this area also.   
 
2.5.2.2 Spawning and Rearing Habitat  
Similar to overwintering habitat, spawning and rearing habitat is dependent on the presence of 
larger substrate for nests and cover and the best habitats are likely situated in the mid-section of 
the Milk River mainstem (R.L.&L. 2002).   
 
2.5.3 Habitat Protection 
Federally, the Fisheries Act (R.S. 1985, c. F-14) prohibits the harmful alteration, disruption or 
destruction of fish habitat (S.35) except as authorized by the minister and similarly prohibits the 
deposit of deleterious substances into waters frequented by fish (i.e. fish habitat) (Ss.36.3).  The 
Canadian Environmental Protection Act, 1999 (1999, c. 33) is in place to prevent pollution and 
protect the environment and human health, and focuses on regulating and eliminating the use of 
substances harmful to the environment.  The Canadian Environmental Assessment Act (CEAA) 
ensures that all federal regulatory actions related to authorizing the destruction of fish habitat are 
subject to an environmental screening at a minimum. 
 
At the provincial level, the Water for Life Strategy\ supports the formation of Watershed 
Planning and Advisory Councils and the development of Watershed Management Plans.  These 
plans identify water needs including those of fish and may potentially restrict the licensing of 
water diversion.  A Watershed Management Plan for the Milk River Basin is to be developed 
shortly. 
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3.0 THREATS AND LIMITING FACTORS 
 

3.1 Limiting Factors 
 
Despite being considered at risk in several jurisdictions in the United States, the stonecat has 
received very little attention across its range with respect to factors that might threaten survival 
or habitat.  It may actually benefit from some habitat alterations associated with instream 
construction such as channel restriction and the addition of boulder fill creating riffle habitat 
(McCulloch and Stewart 1998).  However, stonecats appear to be limited in distribution by 
cooler water temperatures during the summer, and juvenile stonecats are vulnerable to predation, 
particularly by non-native sportfish predators (Kline and Morgan 2000).   
 
 

3.2 Threat Classification 
 
The recovery team undertook a detailed assessment of threats to the species based on both 
published information and local knowledge.  Threats were identified and assessed according to 
the methods described by Environment Canada (2007), and were classified under the following 
relevant categories:  
 

• Habitat loss/degradation; 
• Changes in ecological dynamics or natural processes; 
• Exotic or invasive species; 
• Pollution; 
• Accidental mortality; 
• Climate and natural disasters; and 
• Natural processes or activities 

 
The results are discussed below and summarized in Table 2. During the assessment, sources of 
threats were evaluated based on a number of factors including likelihood of occurrence, extent of 
occurrence, severity of threat, and immediacy of threat.  The overall threat significance was then 
assigned based on these four factors.  Finally, feasibility of mitigation or restoration associated 
with these sources was evaluated to assist in prioritizing activities in the action plan (see 
section 7.0).  In most cases, it is impossible to provide a complete evaluation because of the lack 
of information regarding the stonecat and/or the source of the threat, and evaluation was often 
based on “best educated guess” agreed on by the recovery team.  
 
The recovery team determined that habitat alterations and loss associated with flow regulation 
pose a significant threat to the stonecat in the Milk River, but changes to the aquatic community 
associated with some of these activities (or other means) may pose an equivalent threat to the 
species’ survival.  The following sections summarize these and other sources of threats, and a 
detailed threats assessment is contained in Table 2. 
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Table 1. Threats assessment table for the stonecat in the Milk River.   

Threat Source of Threat 

Likelihood 
of 

Occurrence 
(H,M,L)1 

Extent of 
Occurrence 

(H,M,L)1 

Severity 
of Threat 
(H,M,L)1 

Immediacy 
of Threat 
(Pr,F,Ps)2 

Overall 
Threat 

Significance 
(H,M,L)1 

Mitigation/ 
Restoration 
Feasibility 
(H,M,L)1 Comments 

Habitat Loss/ 
Degradation 

Dam construction  

M H ? F ? L 

Very complex issue and impossible to fully 
evaluate until proposal details are available; 
however general problems associated with 
dams elsewhere are recognized here. 

  Changes in flow 
regulation (canal) 
and canal 
maintenance H H M-H F M-H M (canal 

maintenance) 

Possible canal options include achieving 
current design capacity, capacity increase 
(850- 1 000 cfs) or abandonment. 
Maintenance or repair work on the canal 
should be delayed until the non-augmented 
period. 

  Groundwater 
extraction L L L? ? L? ? 

Could be significant during non-augmented 
period, but difficult to evaluate due to 
inability to quantify natural losses, or needs 
of fish. 

  Surface water 
extraction - 
irrigation 

H M L Pr L M 
Irrigation only occurs during augmentation 
period (April-Sept.) (based on current 
extraction levels). 

  Surface water 
extraction - non-
irrigation 

H M-H H Pr H M 
Fish most vulnerable during non-augmented 
period. Restriction of TDL during critical 
low flows could help mitigate impacts. 

  Livestock use of 
flood plain 

M M L Ps mainly ? H 

Note that Alberta Riparian Habitat 
Management Society is in place and has had 
positive results elsewhere, agricultural 
practices along river are generally 
conservative but some cattle access still 
occurs and impacts are unknown. 

Water 
Quality 

Pollution – point 
source 

M H H F M L 

Includes accidental spills associated with 
road/rail and pipeline crossings, depends in 
part on substance released, location of spill 
and potential to mitigate the impacts, gas 
leaks are known to have occurred at river 
crossings in recent years. 

1 H,M,L = high, medium or low 
2 Pr, F, Ps = present, future, past in descending order of importance 
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Threat Source of Threat 

Likelihood 
of 

Occurrence 
(H,M,L)1 

Extent of 
Occurrence 

(H,M,L)1 

Severity 
of Threat 
(H,M,L)1 

Immediacy 
of Threat 
(Pr,F,Ps)2 

Overall 
Threat 

Significance 
(H,M,L)1 

Mitigation/ 
Restoration 
Feasibility 
(H,M,L)1 Comments 

  Pollution - non-
point source 

L L L Pr L M 

Because of the high flows during growth 
period, unlikely that agricultural run-off has 
a big impact. 

 Reduced 
dissolved oxygen 

L L L Pr L ? 

Extent and severity unknown but could be 
significant during the winter depending on 
availability of open water areas. 

Exotic Fish 
Species 

Authorized or 
illegal stocking M M ? F ? L 

Depends on species, unless species is known 
it is difficult to assess. 

Natural 
Processes 

Drought 
H H H Pr H M 

Depends on the length and severity of 
drought. 

  Climate change ? H ? ? ? 0 Impossible to evaluate at this time, 
mitigation not possible at local level. 

 Algal Blooms ? L ? F  M Altering flow regime might restore 
conditions 

Scientific 
Sampling 

Fish sacrifice, 
accidental 
mortality 

L L L Ps mainly L H 
Sampling is regulated by permit. 
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3.3 Description of Threats 
 
The possibilities of a water storage dam on the Milk River or a change in the capacity of the St. 
Mary canal pose the two greatest potential threats to stonecat habitat should they be realized.  
Other activities affecting flow and possibly impacting stonecat habitat include canal 
maintenance, and groundwater and surface extraction from the river.  Degradation of shoreline 
habitat and water quality associated with livestock use of the flood plain may also impact 
stonecat habitat to a limited extent. 
 
3.3.1 Water Storage Dam 
One of the greatest potential threats to stonecat habitat is the possibility of a water storage dam 
on the Milk River approximately 30 km upstream of the Town of Milk River.  The feasibility of 
constructing this dam is an ongoing issue and continues to be investigated.  Unfortunately, it is 
difficult to fully evaluate the impacts associated with such a project because the details regarding 
flow management are not currently available.  Furthermore, it is unclear how specific changes in 
habitat would affect the stonecat given our lack of knowledge of the species.  However, the 
impacts associated with dams and reservoirs are well-documented and can be discussed in 
general terms here as they apply to stonecat in the Milk River.   
 
The dam has the greatest potential to impact stonecat downstream of the project, and effects on 
stonecat habitat and survival would be highly dependent on the management of water releases.  
Downstream effects noted elsewhere include low water flows, high summer temperatures and 
silted substrate; at least two of these effects may have negative impacts to stonecat survival 
(ASRD 2004).  A water management regime for the dam might include hypolimnion or cold-
water releases; since temperature appears to be limiting to stonecats, such a scenario could be 
undesirable. Should a dam proposal reach the pre-feasibility stage, a more detailed assessment of 
water release options should be investigated to determine how they might affect the stonecat.  
 
The dam would also act to fragment habitat and prevent or restrict movement (and gene flow) 
upstream or downstream.  In general, the creation of a reservoir leads to the loss of riffle, run and 
pool habitat and the extirpation of riverine habitat sensitive species with tightly defined niche 
requirements (McAllister et al. 2000).    
 
3.3.2 Changes in Flow Regulation Associated with the Diversion Canal 
The single greatest change to the Milk River flow regime occurred in 1917 when the St. Mary 
Canal was completed in Montana, diverting water from the upper St. Mary River mainstem into 
the upper North Milk River for irrigation purposes.  In most years, the canal diverts water from 
April to October significantly increasing the volume of water in both the North Milk and Milk 
rivers. Threats posed to stonecats by changes in flow related to the St. Mary Diversion are mostly 
relevant to the Milk River.  Increased flows related to improvements in the diversion could alter 
water clarity and substrate composition, impacting feeding and reproductive success, and 
facilitate the transfer of biota from the St. Mary River into the Milk River.  Reduced flows 
related to canal maintenance could cause water temperature to increase and/or dissolved oxygen 
level to decrease beyond the species’ preferred range. Changes to the flow regime that favour 
other species could be detrimental to stonecat populations. The rate at which flow is ramped 
down may alter the potential for stranding. The severity of these threats to stonecat in the Milk 
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River is unknown.  Anticipated changes to the flow regime of the Milk River should be preceded 
by detailed studies to determine how the various options might affect river morphology and fish 
habitat.  
 
3.3.3 Groundwater Extraction 
Loss of stream flow to groundwater (aquifer) systems could represent a significant reduction in 
the amount of water available in the Milk River, particularly during the winter months. Linkages 
between groundwater and surface water flow may have implications for the stonecat and other 
small fish, especially during the non-augmented period.  Excessive diversion of groundwater or 
pollution of groundwater during this time could affect stonecat habitat.  Groundwater uses are 
generally limited to livestock and domestic purposes, not irrigation.  More information regarding 
stonecat winter habitat requirements is needed to determine the significance of the threat posed 
by groundwater extraction.  
   
3.3.4 Surface Water Extraction during Augmentation 
Water extraction for irrigation and domestic purposes has the potential to reduce the amount of 
habitat available for stonecats.  However, the overall threat on the Milk River is likely to be of 
minimal significance as extraction of water for irrigation purposes only occurs while flows are 
augmented. Further, ESRD has begun installing water meters on all irrigation pumps drawing 
water from the Milk River that will measure water removal four times a day to provide an 
accurate and up-to-date measure of the amount of water withdrawn daily (K. Miller, pers. 
comm.). 
 
3.3.5 Surface Water Extraction for Non-irrigation Purposes 
In contrast to water licenses for irrigation, Temporary Diversion Licenses (TDL’s) for non-
irrigation purposes are issued throughout the year, including critical low flow periods.  In 
particular, oil and gas companies remove water from the streamside for dust-control during the 
dry summer months.  Overwintering habitat for the stonecat may be particularly vulnerable to 
this type of extraction when flows are not augmented (October to March).  In addition, extraction 
of this nature may occur during the summer and fall months even when the diversion is 
prematurely or temporarily closed down.   
 
3.3.6 Livestock Use of Flood Plain 
The threat to stonecats and their habitat from livestock overuse of the floodplain is considered 
low. The Alberta Riparian Habitat Management Society has been actively engaged in the issue of 
livestock management in the flood plain. Several Riparian and Grazing Management workshops, 
involving many ranchers along the river, have been held. There is a growing understanding of 
the value and vulnerability of the riparian area and a greater understanding and uptake of 
management solutions by ranchers, including off-stream water development (L. Fitch, pers. 
comm. 2006). Several riparian benchmark inventories have been completed, but there has not 
been any follow-up monitoring to date. Two demonstration sites have been established, both of 
which have shown riparian vegetation recovery, especially with woody vegetation. This is not a 
short-term turnaround, and it is usually about three to five years after the first management 
changes are made that changes can be noticed, and ten years before significant physical changes 
can be measured. 
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3.4 Water Quality 
 
3.4.1 Pollution 
The likelihood of point source and non-point source pollution entering the Milk River in levels 
that would threaten stonecat survival is relatively low.  Non-point sources of pollution in the 
vicinity of the Milk River are limited mainly to agricultural run-off (i.e., pesticides and 
fertilizer).  Approximately 8 000 acres of cropland is irrigated in the Milk River basin, the 
majority of which occurs within 50 km of the Town of Milk River while the other small section 
is located upstream on the North Milk River near Del Bonita (K. Miller, pers. comm.).  The 
rough terrain near the river channel prevents crops from being grown closer than approximately 
400 m to the river in most areas (K. Miller, pers. comm.) and functions as a buffer reducing the 
potential of direct contamination of the river.   In addition, the growth period for most crops 
coincides with the diversion period when flows are usually at their highest, thus creating a 
significant dilution affect.  Finally, leaching of fertilizer residues has been reduced significantly 
in recent years with the high costs associated with fertilizing and pumping of water (K. Miller, 
pers. comm.), but nutrient concentrations can become elevated at downstream sites such as the  
Highway 880 crossing (W. Koning, pers. comm. 2005).  Water quality in the mainstem also 
changes seasonally in response to flow augmentation, with increases in the total dissolved solids, 
conductivity and salt (sodium) concentrations when the diversion is shut off in the winter months 
(W. Koning, pers. comm.).  
 
Point sources of pollution include any stormwater and sewage release, as well as accidental spills 
and gas leaks particularly at river and tributary crossings.  The Town of Milk River has not 
released sewage into the Milk River for 20 years, and stormwater is surface run-off (K. Miller, 
pers. comm.).  Therefore, stormwater concerns are minimal, and no potential sewage impacts 
exist.  However, the inadvertent release of a toxic substance at any one of the river crossings 
including bridges or pipelines could be potentially devastating. The extent and severity of any 
damage to the aquatic community including the stonecat would depend on the substance 
released, the location of spill and the potential to mitigate the impacts.  To date, no spills have 
been documented.  However, the possibility, although quite low, remains because traffic flow is 
significant at some crossings (e.g., average of 2 700 crossings per day on the Highway 4 bridge 
in 2003, with 25% represented by trucks).  Furthermore, a number of gas leaks are known to 
have occurred in recent years (S. Petry, pers. comm. 2008).  Finally, contamination of water via 
uncapped groundwater wells is a possibility assuming subsurface flow to the river is also present, 
but well licensing and subsequent capping of unused wells help to minimize this threat (Alberta 
Environment 2001). 
 
3.4.2 Reduced Dissolved Oxygen 
Low dissolved oxygen levels (anoxia) during the winter could seriously impact the survival of 
stonecat and other fish species in the lower Milk River. In January, oxygen concentrations under 
the ice in the lower Milk River can decline to 1.6 mg/L, perhaps due to oxidization by organic 
debris or inflow of anoxic ground water (Noton 1980; R.L.& L. Environmental Services Ltd. 
2002). The stonecat population as a whole is unlikely to be threatened by anoxia as similar 
declines have not been observed further upstream in the North Milk River, where measured 
winter levels are at or above 8.4 mg/L (Noton 1980), or at a number of isolated pools in the 
lower Milk River, where March levels are at or above 10.2 mg/L (R.L.& L. Environmental 
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Services Ltd. 2002). This suggests that oxygen exchange in these reaches, where there is 
continuous flow and possibly open water, is adequate to support stonecat. This parameter should 
be evaluated in future winter habitat surveys to confirm this conclusion. 
 

 
3.5 Exotic Species 

 
Introduced species can threaten native fish fauna through various mechanisms including: 
predation, hybridization, competition for resources, the introduction of exotic diseases and 
parasites, and habitat degradation.  To date, yellow perch, lake whitefish and walleye are the 
only exotic fish species that have been observed in the Canadian portion of the Milk River where 
the stonecat occurs (T. Clayton and D. Watkinson, pers. comm.).  Further downstream, the 
Fresno Reservoir in Montana contains a number of introduced predatory species, including 
rainbow trout (Onchorhynchius mykiss), walleye, yellow perch, northern pike and black crappie 
(Pomoxis nigromaculatus), as well as other introduced species such as lake whitefish and spottail 
shiner (Stash 2001).  Spottail shiners have also been observed in the river section between the 
international border and the reservoir (Stash 2001).  While some species listed here have specific 
habitat requirements that may not be met in the lower Milk River of Alberta, others are 
generalists that might expand into Alberta.   
 
Regulated flow regimes can result in an increase in exotic fish species which have a competitive 
advantage over native fish such as the stonecat that have evolved under unregulated, highly 
fluctuating conditions.  For example, activities such as water regulation and impoundment that 
alter flow regimes and trap sediments, reducing turbidity downstream, can favour sight-feeding 
exotic predatory species such as bass, perch and salmonids, which historically were absent from 
these streams (McAllister et al. 2000; Quist et al. 2004).  Consequently, these activities may alter 
the faunal community and dynamics by encouraging the establishment of introduced species 
(e.g., northern pike) or by increasing the abundance of native predators that currently exist at 
very low levels (e.g., sauger).  Furthermore, the creation of a reservoir is often accompanied by 
the stocking of exotic predatory sportfish species such as trout, walleye and bass species to create 
recreational fisheries. 
 
ESRD does not plan to introduce sportfish species into the lower Milk River, and is unlikely to 
do so in the future (T. Clayton, pers. comm. 2008).  The Milk River proper and its tributaries in 
Alberta have not been stocked for at least 15 years, although Goldsprings Park Pond, an old 
oxbow of the river with no connection to the mainstem is stocked annually with rainbow trout 
(T. Clayton, pers. comm.).  Whether unauthorized introductions have occurred in the Milk River 
(e.g., bait fish releases) is unknown. 
 
The significance of possible non-fish exotic species introductions is unknown at present but 
would depend upon the species introduced.  For example, introduction of the New Zealand snail 
(Potamopyrgus antipodarum), can alter native invertebrate populations and may cause dietary 
shifts in some species of fish (Cada 2004).  One occurrence of a crayfish (e.g., Orconectes 
virilis) was reported in the Milk River (T. Clayton, pers. comm.), and if established it can modify 
populations of aquatic macrophytes, macroinvertebrates and ultimately, fish communities 
(Chambers et al. 1990; Hanson et al. 1990; McCarthy et al. 2006).    
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3.6 Natural Processes 
 
The preceding sections outline anthropogenic sources of threats to survival and habitat.  Two 
natural processes, drought and climate change, also have the potential to significantly impact the 
stonecat. 
  
3.6.1 Drought 
The Milk River occurs in the Dry Mixedgrass Natural subregion of the province which receives 
the least rainfall of all ecoregions in Alberta.  Southern Alberta is susceptible to extreme drought 
conditions particularly during the summer and early fall.  In 1988 and 2001, the surface flow of 
the Milk River was virtually eliminated in the fall and winter due to severe drought conditions, 
and the lower river was reduced to a series of standing pools (WSC 2006).  The severity of this 
threat will depend on the severity and duration of a drought but overwintering habitat is most 
likely to be threatened.  Although natural drought conditions alone may stress stonecat 
populations, in combination with other anthropogenic stresses (water regulation, canal 
maintenance, and extraction practices), it could threaten the survival of the species.  
 
3.6.2 Climate Change 
Climate change has the potential to impact water availability, temperature, and a broad range of 
other issues affecting the availability and quality of habitat for stonecat.  However, it is not 
possible at this time to determine the specific impacts, to what extent they might occur, or to 
what degree they pose a threat.   
 
3.6.3 Algal Blooms 
Algal blooms of the diatom Didymosphenia geminata are an emerging threat to headwater rivers 
in Alberta with low turbidity and nutrient levels (i.e., high quality) (Kirkwood et al. 2007).  
These blooms can create dense algal mats that cover kilometers of river bottom, impacting 
ecosystem structure and function and negatively affecting other trophic levels.  The 
environmental factors and conditions that promote bloom events are not well understood.  In 
combination with other environmental factors such as water clarity, temperature, pH, 
conductivity, and total phosphorus, stable flow regimes may promote algal blooms.  If these 
blooms occur in rivers occupied by the stonecat they could alter the cover, food, and possibly 
key habitats available to these fish and might displace them from these habitats.   
 

 
3.7 Scientific Sampling 

 
Scientific sampling may also pose a low level threat to the stonecat.  Sampling may occur range-
wide, but only affects a small area of habitat in any given year.  This threat has a high potential 
for mitigation as it is regulated through the issuance of permits from ESRD. 
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4.0 KNOWLEDGE GAPS AND RESEARCH PRIORITIES 
 
Very little information is available on some key aspects of the life history and biology of the 
stonecat. Two of the biggest gaps in knowledge regarding the stonecat population in the Milk 
River is its relative and absolute abundance, and its upstream distribution limits.  Past surveys 
consistently found low numbers of stonecats relative to other species (with the exception of 
Clayton and Ash 1980) suggesting this species is uncommon.  However, it has been suggested 
that the survey methodology used likely under-estimated abundance (B. McCulloch, pers. 
comm.).  Stonecat sampling elsewhere has been most successful if conducted at night when the 
fish are foraging (McCulloch 1994)), rather than during the day when most sampling has 
previously been conducted. It is also highly recommended that future electrofishing include 
turning over substrate materials to expose individuals. It is possible that some stonecats persist 
upstream of their known distribution in the Milk River system but have been repeatedly missed 
in previous surveys for these reasons.  
 
It is not known whether cool water temperatures prevent further upstream movement of stonecats 
in the Milk River and thus limits the distribution of this species.  According to habitat survey 
results, upstream sections of the North Milk contain high quality stonecat habitat yet this species 
has not been found here.  Further, there is no information available regarding the extent of 
seasonal movement associated with feeding, overwintering, or spawning that stonecats may 
undertake.  Additional information on population size and distribution would allow development 
of recovery or conservation targets. 
 

 
 

5.0 RECENT RECOVERY AND CONSERVATION EFFORTS 
 
A number of activities with regards to recovery of the stonecat in the Milk River have already 
been completed or are underway.  These include: 
 

• Fisheries and Oceans Canada sampled fish populations in the Milk River system in July 
2005; May, August, and October 2006; June 2007; and May 2008.  New data were 
collected on the diet, population structure and density, juvenile and adult habitat use, and 
distribution of the stonecat. 

 
• Fall aerial photography was completed in October and November 2004 to document key 

macro-habitat sections for the entire Milk and North Milk rivers, including the entire 
section of river in which the stonecat is found. This survey geo-referenced and mapped 
key habitat features for evaluation. Habitat analysis (mostly for other species) has been 
conducted. 

 
• In June 2004, an early summer habitat survey was conducted on the lower Milk River 

(Highway 880 bridge to Pinhorn Ranch) to identify possible spawning and early rearing 
habitat.  Possible suitable habitat locations were described but fish sampling was not 
conducted to confirm stonecat presence. 
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• Signage at Writing-On-Stone Park identifying species at risk and including the stonecat 
was completed. 

 
• A water conservation plan was completed by the Town of Milk River in 2004.  This plan 

outlines an operating plan and incorporates a monitoring component to ensure that no 
adverse effects on fish occur.  While the Town of Milk River will increase withdrawal 
overall, this will occur only during augmentation and withdrawal during the sensitive 
winter months (non-augmented period) will be less than their current license allows. 

 
• A comprehensive report on the state of the Milk River watershed has been prepared by 

Milk River Watershed Council Canada (2008).  This watershed basin advisory committee 
is working with ESRD and other agencies to monitor chemical water quality bi-weekly at 
ten locations in the Milk River watershed. A battery of water quality parameters are 
tested including: pH, conductivity, dissolved oxygen, temperature, dissolved and 
suspended nutrients, chlorophyll, ions, metals, pesticides, and bacteria (fecal coliforms 
and Escherichia coli) (W. Koning, pers. comm. 2007). These data are supplemented with 
temperature data collected at Aden Bridge by ESRD (K. Miller, pers. comm. 2007). 

 
• Environment Canada has resumed water quality monitoring at the international border, 

where the North Milk River enters Canada and the Milk River exits (W. Koning, pers. 
comm. 2006).  

 
• ESRD conducts regular water quality monitoring on the Milk River. 

 
• MULTISAR collaboration has started and is ongoing. 

 
• Water Survey of Canada sites are well established and tracking flows (via HYDAT). 
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6.0 RECOVERY STRATEGY 
 

6.1 Biological and Technical Feasibility of Recovery 
 
Biological feasibility of recovery refers to the intrinsic capability of a listed species to achieve a 
viable population status and maintain it over the long-term.  While data on stonecat are limited, it 
is believed that the population in the Milk River has remained relatively stable in distribution and 
relatively low abundance since it was first identified in the 1960’. Thus, it is assumed that 
maintenance of this species in Alberta is biologically feasible. A complicating factor is the 
unknown contribution of immigrants or loss to emigration from the Montana portion of the Milk 
River at the southeast corner of Alberta.  The stonecat is not considered a species at risk in 
Montana and currently receives no special protection measures. 
 
Technical feasibility relates to the ability of agencies and jurisdictions responsible for recovery 
to respond to the needs of a species such that recovery can be achieved.  Since the primary 
threats to the stonecat appear to be anthropogenic in nature, recovery is technically feasible in 
theory if these threats can be addressed and adequately mitigated.  A complicating factor is that 
Montana controls the flows diverted through the St. Mary canal, and any modification of the 
flow regime of the Milk River is subject to the provisions of the 1909 Boundary Waters Treaty 
and administration by the IJC. This could potentially influence any recovery options that are 
dependent on changes in flow regime and conversely, recovery options could influence future 
recommended changes in flow regimes. Ultimately, efforts to inform Montana of species at risk 
issues and provide the state with recommendations regarding flow regulation should be 
undertaken to help gain support for this recovery plan. 
 

 
6.2 Guiding Principles 

 
• The goal and objectives of this recovery plan are directed towards the conservation and 

maintenance of the existing Alberta populations of stonecat; 
• The maintenance of stonecat is deemed to be biologically and technically feasible; 
• A conservation and protection approach will be used for management of this species and its 

habitat;  
• Recovery actions focus on developing a sound understanding of the biology, ecology, and the 

environmental conditions under which stonecat exist; 
• Conservation and threat mitigation efforts targeted at stonecat should be able to secure and 

maintain their continued viability; 
• The techniques used for the conservation of stonecat will be well founded in current science 

and management practices;  
• The technical knowledge on how to deal with potential habitat impacts is well documented; 
• The avoidance of species introductions is best afforded through public education and 

management programs, both of which are entirely within the competence of the responsible 
jurisdictions; and 

• The recovery process will be guided by the concept of adaptive management, whereby 
specific actions are implemented, evaluated, and altered as necessary, to ultimately improve 
the outcome. 
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6.3 Recovery Goal 
 
The stonecat is uncommon in the Milk River, but there is no evidence to suggest that this 
population has suffered a decline in either abundance or range since it was first documented.  
However, this population represents the single occurrence of this species in Alberta.  Given its 
rarity in Alberta, the species will always be at some level of risk.  The focus of recovery planning 
should be to ensure a self-sustaining population by reducing or eliminating existing threats.  As 
such, this plan specifies a maintenance approach to protect the existing population and its key 
habitat rather than a recovery approach to restore population numbers or degraded habitat.  The 
recovery goal for the stonecat is: 
 
To protect and maintain a self-sustaining population of the stonecat within its current range 
in the Milk River. 
 

 
6.4 Recovery Objectives 

 
A number of objectives are proposed to meet the recovery goal and address any threats to the 
survival of the species. The objectives take into consideration the uncertainty associated with our 
knowledge of the species’ taxonomy, biology, life history, abundance, and habitat requirements 
as well as the impact of identified threats to its survival in the St. Mary and Milk rivers.  The 
recovery objectives are as follows: 
 

1. Quantify and maintain current population levels of stonecat in the Milk river 
watershed (within the population’s range of natural variation), as determined from 
a standardized survey program;  

2. Increase knowledge of the taxonomy, life history, basic biology, and habitat 
requirements of the stonecat, with a view towards identifying and protecting key 
habitat; and  

3. Increase our understanding of how human activities affect stonecat survival, so that 
potential threats to the species can be avoided, eliminated, or mitigated.  

 
 

6.5 Strategies for Recovery 
 
A number of strategies have been identified to meet the goal and objectives.  These include:  
 

1. Research, 
2. Monitoring  
3. Management and regulatory actions, and  
4. Information and outreach. 

 
Research-  all actions related to the collection, analysis, and reporting of scientific data to inform 
the management and recovery of stonecats in Alberta. Research will focus on understanding the 
life history and population dynamics of stonecats, and the biophysical attributes of required 
habitat, and the impacts of human activities. 
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Monitoring - activities related to monitoring stonecat population size and distribution, habitat 
use, and the physical environmental parameters of stonecat habitat.  
 
Management and Regulations – recovery actions related to establishing protection of stonecat 
habitat through enforcement of regulations, and encouraging stewardship activities.  
 
Information and Outreach – recovery actions that increase public awareness and involvement in 
stewardship programs.  

 
 

 
7.0 ACTION PLAN 

 
7.1 Introduction 

 
The activities recommended in this Action Plan are in support of the goal of the recovery  
plan: “To protect and maintain a self-sustaining population of the stonecat within its current 
range in the Milk River”.  The activities are directed towards the maintenance and protection of 
the existing stonecat population and its habitat in the Milk River, rather than restoration.  Many 
of the activities are directed towards the initial research required to improve our understanding of 
the stonecat’s biology and use of habitat by life stage and season.  This information is required to 
help identify how the stonecat might be affected by potential threats, how those threats could be 
mitigated and to enable identification of key habitat in the Milk River.  The recommended 
management and protection measures are general and expected to benefit the entire aquatic 
community to some extent.   
 
The following sections outline the recommended actions the recovery team deemed necessary to 
address the objectives of the recovery plan.  These sections have been organized by strategy. The 
implementation schedule (Table 3) following these sections prioritizes actions, links them to 
objectives, provides timeframes and costs, and identifies the lead agency for each action.   
 

 
7.2 Research 

 
Research is a necessary step in providing adequate protection of the stonecat.  The research 
activities focus on understanding life history and habitat requirements of the Milk River 
population, identifying the various potential sources of habitat degradation and loss, and 
improving our understanding of identified threats.  The following activities are recommended to 
address the strategic approaches listed in the Recovery Strategy section:   
 

 
A1. Describe life history and habitat use by life stage for the stonecat by conducting fish 

sampling for spawning, rearing, summer feeding (for juveniles and adults), fall and over-
wintering life stages during appropriate seasons.  This will include a number of 
components including the following: (i) describe habitat parameters for each of these life 

 22 

Arch
ive

d



 

stages; (ii) identify and map habitat types for each stage throughout the known 
distribution for stonecats in the Milk River; and (iii) identify key food items for the 
stonecat at different life stages throughout the feeding season on an opportunistic basis 
(i.e. where accidental mortalities occur).  

 
A2. Describe population age structure including length-at-age, spawning periodicity and sex 

ratios.  Preliminary assessment of ageing structures (non-lethal sampling of scales versus 
lethal sampling for otoliths or fin rays) is necessary prior to ageing. 

 
A3. Describe movement and population structure in the Milk River.  Marking studies could 

assist in determining the extent of seasonal migrations or range of use.   
 
A4. Conduct scientific studies to establish reliable population models including population 

viability estimates, as well as appropriate surrogate measures relying on relative 
abundance, presence/absence and population structure data. 

 
A5. Assess interspecific interactions including competition and predation pressures on an 

opportunistic basis (i.e. where predator mortalities are available).  This activity should be 
expanded to consider threats posed by predators if the dam proposal reaches the 
feasibility stage or flows change. 

 
A6. Evaluate the potential effects of changes in water flow to river morphology using 

available models (especially availability of key spawning, rearing and overwintering 
habitat, as well as erosion issues).  This information must be available early in the pre-
feasibility stage of development if a dam proposal or significant change in the current 
flow regime of the Milk River is contemplated. 

 
 

7.3 Monitoring 
 
Regular monitoring is necessary to establish trends in relative abundance of the Stonecat, as well 
as the availability and permanency of key habitat.  Furthermore, the physical and biological 
parameters of river water should be monitored regularly to track water quality.  The following 
actions are recommended to address monitoring needs: 
 
A7. Develop and implement a protocol to monitor relative abundance (CPUE and % species 

composition) and presence/absence at selected index sites on a regular basis.  This work 
will be conducted in the fall post-augmentation when fish are visible and water levels 
permit sampling. 

 
A8. Conduct regular surveys to track availability, location, and permanency of key spawning, 

rearing and overwintering habitat locations during the appropriate season. 
 
A9. Conduct regular water quality monitoring to establish baseline information and track 

trends (e.g. temperature, salinity, nutrient loading, sedimentation, dissolved oxygen 
during the winter). 
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7.4 Management and Regulation 
 
For the most part, regulatory activities to protect stonecat habitat are limited to general fisheries 
and water related legislation.  Much of the protection will depend on agreements with groups and 
individuals, as well as stewardship activities.  The following management activities are 
recommended: 
 
A10. Promote the development of water conservation plans by municipalities (i.e. via 

Watershed Planning Advisory Committees) to consider the needs of species at risk. 
 
A11. Ensure that the issuance of temporary diversion licenses (TDL’s) by ESRD fully 

considers the instream flow needs of the stonecat with particular regard to periods of 
exceptionally low flow in the Milk River. This includes the rationing, restriction, or 
withdrawal of TDL’s for non-essential water extractions during critical low flow 
conditions. 

 
A12. Amend the Codes of Practice to recognize the existence of species at risk (including the 

stonecat) in the Milk River for all in-stream activities. 
 
A13. Ensure all proposals for instream activities that have the potential to impact the stonecat 

are referred to the appropriate fisheries biologist. 
 
A14. Reduce the potential for illegal introductions and prevent authorized stockings of exotic 

fish species into the Milk River or any of its tributaries.   
 
A15.    Should the dam proposal reach the feasibility stage, the assessment should be expanded 

to consider the introduction of sport fish in the reservoir. 
 
A16. ESRD will work with the State of Montana to assess whether or not maintenance 

activities to the canal infrastructure can be conducted during the non-augmented flow 
period.  Emphasis should focus on the development of a preventative maintenance 
program to minimize the likelihood of any unscheduled disruptions in flow. 

 
 

7.5 Education and Outreach 
 
Public awareness and involvement in stewardship programs is the key to protecting stonecat 
habitat and avoiding situations which threaten the stonecat over the long term. The following 
activities are recommended: 
 
A17. Develop a public information pamphlet which outlines the significance of the stonecat 

from a biodiversity perspective, stonecat biology and needs, threats, and description of 
how recovery actions may affect stakeholders. Distribute pamphlets through existing 
conservation groups and municipalities. 
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A18. Develop and distribute other species at risk materials such as signage in Writing-On-
Stone Park or other locations where stakeholders may encounter the stonecat. 

 
A19. Promote public involvement in various stewardship programs. 
 
A20. Foster a collaborative relationship with various stewardship and conservation groups such 

as the Alberta Riparian Habitat Management Society and MULTISAR. 
 
A21.  Most of the distribution of the stonecat is located in the United States. This presents an 

opportunity for collaboration and cooperation on many research, recovery and 
management initiatives. Any additional information gathered on the species through these 
initiatives will increase our capacity to effectively manage its conservation or recovery.  

 
A22. The effects of species introductions are often irreversible, so prevention is often the only 

available management option. To prevent species introductions – intentional or 
otherwise, education programs that heighten awareness on this issue should be supported.
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8.0 IMPLEMENTATION SCHEDULE 

 
The implementation schedule identifies which objectives outlined for the stonecat are being addressed by each action.  It also 
identifies the agency that will take the lead on each activity and proposes when each activity will start based on priority. With respect 
to prioritization; 1 = High priority for immediate species conservation, initiate as soon as possible; 2 = Medium priority for long term 
species conservation; 3 = Lower priority, unless dam reaches feasibility stage or flows change.  Lead agencies include Alberta 
Environment and Sustainable Resource Development (ESRD), Fisheries and Oceans Canada (DFO), Tourism, Parks and Recreation 
(TPR) and the proponents of development projects (Project Proponent).  
 
Table 2. Implementation schedule for recovery actions.  

Action Objective Priority Lead 
Year and Associated Cost (in thousands)  

2013-    
14 

2014
-15 

2015
-16 

2016
-17 

2017
-18 

2018-
19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

Total 

1. Field studies of life history and 
habitat use by life history 

2, 3 
 

1 
 

ESRD 
Start 

in-kind 

 
Start 
40 

 

 
30 

       
 

70 

2. Describe age structure 
2 2 ESRD/ 

DFO In-kind In-
kind 

Start 
10 

       10 

3. Movement and population 
structure 2, 3 2 ESRD   

Start 
40   40   40  120 

4. Feasibility of modeling 
population viability and size 
estimates 

1 2 ESRD 
/DFO      10 10    20 

5. Interspecific interactions 4 3 ESRD / 
proponent In-kind Ongoing, do opportunistically during fisheries studies in short term 0 

6. Modeling exercise on changes 
to river morphology associated 
with different flow regimes 

4 3 Proponent  Defer unless dam or other regime changes are proposed  

7. Establish target and monitor 
CPUE and % composition at 
index sites 

1, 2 1 ESRD 0 Start 
25 15 15 15  15  15  100 

8. Availability, location and 
permanency of key habitat for 
different life stages 

1 1 ESRD  
 

Start 
25 

  
 

25 
     50 
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Action Objective Priority Lead 
Year and Associated Cost (in thousands)  

2013-    
14 

2014
-15 

2015
-16 

2016
-17 

2017
-18 

2018-
19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

Total 

9. Regular water quality 
monitoring 4 1 

ESRD/ 
MRWCC 

Started
*  Continue assessments by MRWCC and ESRD 0 

10. Promote development of  
municipal water conservation 
plans 

3, 4 1 DFO/ 
ESRD 

Started 
in-kind 

 Completed for Town of Milk River     0 

11. Ensure ESRD obtain 
rationalization for TDL’s during 
non-augmentation period 

3, 4 1 ESRD Start          0 

12. Ensure Codes of Practice be 
amended to incorporate SAR 
needs 

3, 4 1 ESRD Ongoing 0 

13. Ensure all proposals for 
instream activities potentially 
affecting stonecat be reviewed by 
ESRD/DFO 

3, 4 1 
ESRD/ 

    DFO Ongoing 0 

14. Reduce or eliminate 
likelihood of exotic fish species 
entering Milk River 

3, 4 1 ESRD/ 
proponent 

Start 
in-kind 

 0 

15. Feasibility assessment of 
stocking the reservoir with sport 
fish 

3,4 1 proponent 
If dam proposal reaches feasibility stage, a directed evaluation of reservoir introductions should be 

considered. 
 

0 

16. Meet with Montana to 
consider a canal maintenance plan 
that minimizes activities during 
augmentation period 

3, 4 1 ESRD 
/DFO Start In the past, shut-down only occurred twice, both times for emergency repairs 0 

17. Develop public information 
pamphlet for stonecat 3, 4 2 ESRD   

Start 
in-

kind 
        

18. Distribute other information 
such as signage in parks 3, 4 2 ESRD 

/TPR 
Started 
In-kind  Start  Completed at Writing-on-Stone    

19. Promote public involvement 
in stewardship programs 3, 4 1 ESRD Started Ongoing  

20. Collaborate with various 
conservation and stewardship 
groups 

3, 4 1 ESRD Started Ongoing  
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Action Objective Priority Lead 
Year and Associated Cost (in thousands)  

2013-    
14 

2014
-15 

2015
-16 

2016
-17 

2017
-18 

2018-
19 

2019
-20 

2020
-21 

2021
-22 

2022
-23 

Total 

21.  Facilitate information 
exchange between jurisdictions 2, 3 Necess-

ary 
ESRD/ 
DFO Started Ongoing  

22. Heighten awareness of the 
consequences of species 
introductions 

2, 3 Benefi-
cial 

ESRD/ 
DFO Started As needed  
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9.0 SOCIO-ECONOMIC CONSIDERATIONS 

 
Most anglers do not target stonecat, and of those anglers that do target this species, it is usually 
for the purpose of catching another species of Alberta’s fish fauna. As such there is little 
associated recreational fishing, harvest, or industry associated with this species. Landowners and 
lessees will not be unduly affected by the costs associated with conserving the species or 
maintaining habitat.  
 
The recovery team has considered the socio-economic impacts of mitigating threats described in 
the Threats Assessment table.  The major threat described was habitat loss through some aspect 
of water regulation.  Since surface water extraction for irrigation purposes occurs during the 
augmented flow period, there will not be any socio-economic impact associated with 
recommended actions.  However, if there is a restriction on the number of temporary diversion 
licenses (TDL’s) issued for surface water extraction during the non-augmented flow period or 
canal shutdown events (e.g., siphon repairs), this could have a minor impact on the oil and gas 
industry.  Should the Milk River dam proposal go forward, additional information on the 
stonecat collected prior to completion of the approval process could contribute to a decision to 
approve, modify, or not approve the development.  This decision could have significant socio-
economic impacts to the local community which relies on water supply for some of its 
agricultural activities. 
 
 
 

10.0 MULTIPLE SPECIES AT RISK AND RELATED RECOVERY STRATEGIES 
 
Recovery planning is intended to benefit species at risk and biodiversity in general. However, it 
is recognized that strategies may also inadvertently lead to environmental effects beyond the 
intended benefits. The planning process incorporates consideration of all environmental effects, 
with a particular focus on possible impacts upon non-target species or habitats.  
 
This recovery plan will clearly benefit the environment by promoting maintenance of the 
stonecat. The potential for the plan to inadvertently lead to adverse effects on other species was 
considered, but determined not to entail any significant adverse effects. In addition to generally 
improving environmental conditions, the reduction or elimination of threats may benefit other 
co-occurring species. The recovery plan also recommends that potential impacts on stonecats of 
existing or proposed stocking programs in the Milk River be considered and justifiable. 
 
The proposed recovery plan may have positive impacts on other fish species. In the Milk River 
this would include the western silvery minnow (Hybognathus argyritis) and the Rocky Mountain 
sculpin (Cottus sp.). These species complement each other and provide for efficiencies in 
implementing many of the required recovery actions. COSEWIC has recommended the listing of 
mountain sucker (Catostomus platyrhynchus) in the Milk River. Measures directed at 
maintaining stream flows, preventing habitat destruction, and avoiding species introductions 
should benefit these and other species.   
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11.0 PLAN EVALUATION AND AMENDMENT 
 
Upon completion of this recovery plan, the recovery team may continue to meet periodically to 
be updated on new information, and to review the progress of recovery activities.  At that time, 
the performance and implementation of the recovery plan and of any associated actions for 
achieving the stated recovery goals and objectives may be reviewed and evaluated. During the 
tenth year, the overall recovery plan will be re-visited by the team chair to determine whether the 
goals and objectives are still valid or need to be amended. The recovery team may be re-
convened if major changes are required. 
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13.0 GLOSSARY 
 
Anoxia is the absence of oxygen, which is necessary to sustain most life. In aquatic ecosystems, 
this refers to the absence of dissolved oxygen in water. 

Bankfull channel is the maximum width the stream attains and is typically marked by a change 
in vegetation, topography, or texture of sediment. 

Benthic organisms live in, on, or near the bottom of a waterbody. 

Biota is the animal and plant life of an area. 

Ephemeral streams flow when there is runoff from snowmelt or precipitation but otherwise 
remain dry. 

Fish habitat, as it is defined under the Fisheries Act, includes “the spawning grounds and 
nursery, rearing, food supply and migration areas on which fish depend directly or indirectly in 
order to carry out their life processes.” This does not simply refer to a geographical area, rather it 
includes the chemical, physical, and biological properties of the waters and substrates that are 
used by the fish.   

Habitat deterioration occurs when fish habitat is altered and fish health or production is 
adversely affected.  

Habitat loss occurs when fish habitat is altered until it can no longer support fish.   

Lentic habitats are those with still water such as lakes, ponds, swamps, and reservoirs. 

Lotic habitats are those with flowing water such as rivers and streams. 

Polygynous males mate with more than one female at a time. 
 
The riparian zone is the vegetated corridor along the banks of streams and rivers. 
 
A subpopulation consists of individuals that are isolated from the rest of the population.  A 
population can consist of many subpopulations. 
 
A Threatened species is likely to become Endangered (i.e., at imminent risk of extinction or 
extirpation) if limiting factors are not reversed; or is, because of low or declining numbers, 
particularly at risk if the factors affecting its vulnerability are not reversed. 
 
Total length (TL) is the distance from the tip of the snout to the tip of the tail. 
 
Unit conversions:   1 km = 1000 m = 0.6214 miles 
 1 km² = 100 hectares = 247.1 acres  
 1 m³ = 0.001 dam³ = 35.32 ft³ = 0.000810713 acre-ft 
     1 m³/s = 35.32 cfs 
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