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PREFACE 
 
Albertans are fortunate to share their province with a diverse variety 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 threatened by 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 and 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 a variety of stakeholders including conservation 
organizations, industry, landowners, resource users, universities, government agencies and 
others. Membership is by invitation from the Director of Wildlife Management, and may include 
representation from the diversity of interests unique to each species and circumstance. 
Conservation and management of these species continues during preparation of the recovery 
plan.  
 
The Director of Wildlife Management provides these plans as advice to the Minister responsible 
for fish and wildlife management. Alberta’s Endangered Species Conservation Committee also 
reviews draft recovery plans, and provides recommendations 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 Department’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 
 
The lake sturgeon (Acipenser fulvescens) is a large freshwater fish that inhabits large rivers and 
lakes in Canada from the St. Lawrence estuary in Quebec, west to central Alberta and north to 
Hudson Bay. In December 2007, lake sturgeon in Alberta were listed under the Wildlife Act as 
Threatened. This designation was based on the small number of reproducing adults and the 
species’ restricted distribution in the province.  Lake sturgeon are confined to two major river 
drainages, the North Saskatchewan and South Saskatchewan rivers, and dispersal and exchange 
with adjacent populations is limited due to water management and habitat fragmentation. The 
Committee On the Status of Endangered Wildlife in Canada has recommended Species at Risk 
Act listing of lake sturgeon in the Saskatchewan River basin (DU2), including those in Alberta, 
as Endangered. That recommendation is currently under consideration by the federal 
government. 
 
In November 2008, a recovery team was assembled to produce a recovery plan for the lake 
sturgeon that would meet the requirements of Alberta’s process and provide a basis for a national 
recovery strategy if listed under Canada’s Species at Risk Act. The team was comprised of 
representatives from each of the responsible jurisdictions (Alberta Environment and Sustainable 
Resource Development , Fisheries and Oceans Canada) and from key stakeholders including 
Medicine Hat Fish and Game, Outfitter/Guide, and anglers from the North Saskatchewan and 
South Saskatchewan rivers. The team members were selected to represent a broad range of 
interests for both the conservation of the species and potential implications to the local 
community imposed by the recovery plan. 
 
While self-sustaining populations of lake sturgeon exist in both the North Saskatchewan and 
South Saskatchewan rivers, these populations are not large and recruitment is often low.  
Population estimates suggest there are fewer sturgeon in the North Saskatchewan River, although 
the South Saskatchewan River has been impacted more by water developments, particularly 
irrigation and impoundment. The focus of recovery should be to ensure continued viability of 
these populations and to foster population growth by reducing or eliminating existing threats.  As 
such, the goal of this recovery plan is: “To enhance and protect self-sustaining populations of 
the lake sturgeon within its current range in the North Saskatchewan and South Saskatchewan 
River drainages of Alberta.”  Key objectives of the plan are as follows: 

1. quantify and increase current population levels of lake sturgeon in the North 
Saskatchewan and South Saskatchewan rivers, 

2. identify and protect essential habitat of the lake sturgeon; and  
3. identify potential threats to the lake sturgeon from human activities and ecological 

processes and develop plans to avoid, eliminate, or mitigate these threats. 
 
To help achieve this goal and meet the objectives, four general approaches are proposed: 
research, monitoring, management and regulatory actions, and public education and outreach. 
Within each of these, individual strategies and actions to implement them are outlined.  
 
The Alberta Lake Sturgeon Recovery Plan will be reviewed periodically to monitor 
implementation progress. The Recovery Plan has a designated life span of five years, after which 
it will be reviewed and revised as needed.
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1.0 INTRODUCTION 

 
The lake sturgeon (Acipenser fulvescens) is a large-bodied, bottom-dwelling, freshwater fish that 
inhabits large rivers and lakes in Canada from the St. Lawrence estuary in Quebec, west to 
central Alberta and north to Hudson Bay. In November 2006 the Committee on the Status of 
Endangered Wildlife in Canada (COSEWIC) reviewed the conservation status of lake sturgeon 
in Canada (COSEWIC 2006).  The Committee identified eight geographically and genetically 
distinct population units or designatable units (DU) for the species in western Canada.  The 
Saskatchewan River watershed upstream of the Grand Rapids Dam in Manitoba was identified as 
DU2.  In response to an overall decline in the population, attributed to exploitation and to 
habitat loss and degradation¹, the Committee recommended that lake sturgeon in DU2 be listed 
as Endangered (see subsection 1).  This designation would apply to all lake sturgeon in Alberta 
waters, as they inhabit tributaries of the Saskatchewan Rivers. This recommendation is under 
consideration by the federal government. 
 
In December 2007, the lake sturgeon in Alberta was listed under the Wildlife Act in Alberta 
Regulation 219/2007 as “Threatened”. The province’s Endangered Species Conservation 
Committee (ESCC) identified several reasons, including the small number of reproducing adults 
and the species’ restricted distribution in the province.  Lake sturgeon are confined to two major 
river drainages, the North Saskatchewan and South Saskatchewan rivers, and dispersal and 
exchange with adjacent populations is limited due to water management and habitat 
fragmentation. A recent genetic study suggests that lake sturgeon in the North Saskatchewan and 
South Saskatchewan rivers are genetically similar and more closely related to those in the 
Saskatchewan River downstream than they are to lake sturgeon in other watersheds (Kjartanson 
2009). 
 
In 2008, a recovery team was established to produce a recovery plan for the lake sturgeon that 
would meet the requirements of Alberta’s process and provide a basis for a national recovery 
strategy if listed under the Canada’s Species at Risk Act. Membership on the Alberta Lake 
Sturgeon Recovery Team (the Recovery Team) includes representatives from each of the 
responsible jurisdictions (Alberta Environment and Sustainable Resource Development,  
Fisheries and Oceans Canada) and from key stakeholders including Medicine Hat Fish and 
Game, Outfitter/Guide, and anglers from the North Saskatchewan and South Saskatchewan 
rivers (see Team membership list page i).  The first Recovery Team Meeting was held in 
November 2008. 
 
This document presents the recovery plan for lake sturgeon in Alberta that was developed by the 
recovery team for consideration by the Minister of Environment and Sustainable Resource 
Development. It proposes a conservation and protection approach for the species and its habitat, 
and an action plan to implement its recommendations. 
 

¹Terms in bold are defined in the Glossary 
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1.1 Provincial and National Status 
 
The COSEWIC assessment (2006) resulted in a recommendation that the Saskatchewan 
River populations receive endangered status. Their reason for designation was that seventy-
six of 111 historic sites in Saskatchewan and Alberta have been lost and there has been an 80% 
decline reported in the Cumberland House area from 1960-2001. A 50% decline from 1998 to 
2003 has also been reported in the lower Saskatchewan River from Cumberland House to The 
Pas in Manitoba.  
 
 
Provincially the lake sturgeon was listed is a Threatened species under the Wildlife Act in 2007. 
The listing was based upon information summarised in the ESCC status evaluation (ESCC 
2003). Age-class distributions have low densities and irregular recruitment when compared to a 
theoretical unexploited population. The spawning potential ratios (SPR) were critically low 
(37%, 9% and 2%) for three age-class distributions (100, 120 and 140 year old maximum) 
leading to a high risk of recruitment failures. Critical minimum SPR values for a species with 
low resilience to fishing, such as lake sturgeon, are 40-60% and therefore, this species should be 
managed for higher SPR’s. Alberta population numbers are likely well below the carrying 
capacity of the habitat based on a comparison of growth rates of Alberta and Ontario populations 
that are assumed to experience similar environmental conditions. Additional analysis of existing 
data indicates that population numbers of sturgeon in the South Saskatchewan River have not 
increased since 1968. Prior to the 2007 listing the general status was “Undetermined” in 2000, 
then upgraded to “At Risk” in 2005, which led to the production of a detailed status report prior 
to the decision to list in the Wildlife Act as Threatened in 2007.  
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2.0 BACKGROUND 

 
Effective recovery efforts require a sound understanding of the species, including its biology, 
ecology, and the environmental conditions under which it exists.  The following sections 
describe the environmental setting of the North Saskatchewan and South Saskatchewan rivers, 
and what is known about the lake sturgeon in Alberta.   
 

 
2.1 Environmental Setting 

 
In Alberta, lake sturgeon inhabit the North Saskatchewan and South Saskatchewan River 
watersheds.  These rivers flow eastward from the Rocky Mountains into Saskatchewan where 
they join to form the Saskatchewan River, which drains into Lake Winnipeg and then via the 
Nelson River into Hudson Bay. Flow conditions are variable but typically much higher during 
the open water season than in the winter. 
 
2.1.1 North Saskatchewan River 
The North Saskatchewan River originates 1,800 m above sea level in the icefields of Banff and 
Jasper National Parks (NSWA 2005). The river flows east from its headwaters over 1,000 km, 
and through five natural subregions, before crossing into Saskatchewan at an elevation of about 
500 m.  Its watershed encompasses about 80,000 km2 of central Alberta, and on average it 
discharges over 7 x 106 m3 of water into Saskatchewan.  Over its course, the North Saskatchewan 
River changes from a cold, unproductive mountain stream to a warm, productive prairie river 
(Mitchell 1994). Its main tributaries in Alberta are the Brazeau, Ram, Clearwater, Sturgeon and 
Vermilion rivers.   
 
The Cline, Brazeau, Ram, and Clearwater subwatersheds that form the western headwaters of the 
North Saskatchewan River rise in the Rocky Mountain Natural Region and flow through the 
Foothills Natural region (Natural Regions Subcommittee 2006).  These subwatersheds have 
greater relief and receive more precipitation annually than the other watersheds.  Together they 
contribute as much of the North Saskatchewan River’s discharge into Saskatchewan as all of its 
other Alberta tributaries combined (Mitchell 1994).  Their basins are sparsely populated and 
much of the land they encompass is forested and in its natural state within National Parks 
(NSWA 2005).  
 
The Modeste, Strawberry, Sturgeon, Beaverhill and White Earth subwatersheds of central 
Alberta flow through the Boreal Forest and Parklands Natural Regions (NSWA 2005). These 
regions have lower relief and level to undulating terrain, with extensive wetlands.  The Parklands 
are a transition zone between the boreal forests that are found mostly north of the river, and the 
grasslands further south.  These subwatersheds have more agricultural activity, manure 
production and urbanization — land uses that have the largest impact on overall watershed 
health. Forestry is an important industry west of Drayton Valley whereas agriculture dominates 
to the east (Mitchell 1994). Water quantity and water quality impacts from the City of 
Edmonton, the largest urban centre, are a concern to residents downstream (NSWA 2005).  
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Some of the most altered landscapes in the watershed are found in the Frog, Vermilion, and 
Monnery subwatersheds of eastern Alberta, which also flow through the Boreal Forest and 
Parklands Natural Regions (NSWA 2005).  These alterations have impaired natural functions 
related to water storage, groundwater recharge, flood attenuation and base flow contributions to 
creeks and rivers. Livestock densities in these subwatersheds are moderate.  
 
Flow in the North Saskatchewan River basin is regulated by two dams, the Bighorn on the 
mainstem and the Brazeau on the Brazeau River (NSWA 2005) (Figure 1).  Flow in the basin 
varies widely from year to year (Figure 2). By impounding spring runoff for later release, the 
dams have altered the natural flow regime, decreasing summer peaks and increasing winter flows 
(Figure 3) (Mitchell 1994; Schindler and Donahue 2006a).  Because these dams are operated to 
meet peak power demands, downstream flow conditions can fluctuate over the course of a day 
(Total E&P Canada Ltd. 2007). In 2009, daily variations in flow of 40 to 60 m3/s and water level 
of 20 to 40 cm were not uncommon during the open water season at Edmonton (D. Matis, AB 
Environment, pers. comm. 2010).  The range of water level variations declined progressively 
with distance downstream.  
 
 

 
Figure 1. Significant obstructions affecting sturgeon populations in the Saskatchewan River Basin 

(Prepared by B. Watke). 
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Figure 2. Natural and recorded median annual discharge in the North Saskatchewan River upstream of 

Edmonton from 1912 to 2007 (from Water Survey of Canada’s HYDAT database.  

 

North Saskatchewan River Upstream of Edmonton
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Figure 3. Natural and recorded median weekly discharge in the North Saskatchewan River upstream of 

Edmonton from 1912 to 2007 (from Water Survey of Canada’s HYDAT database. Separate plots 
are included for the estimated natural flow over this period, for the period before dam 
construction, following construction of the Brazeau Dam in 1961 but before construction of the Big 
Horn Dam in 1972, and after both dams were constructed.  

There are major areas of groundwater discharge into the North Saskatchewan River, but these 
discharges do not greatly increase the flow volume. In 2004, the ten largest groundwater 
extraction allocations in the North Saskatchewan watershed together totalled 6,049 dam³ (AMEC 
Earth and Environmental 2005).  The water was used primarily for drainage, municipal use 
(Lacombe, Vermilion, and Ponoka), or well injection. 
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Bottom substrates in the North Saskatchewan River are coarse in the headwaters and grade 
progressively finer moving downstream (Mitchell 1994).  From Lodgepole to Edmonton gravel 
is the predominant material, and further downstream it is mixed with sand.  The channel bank in 
the lower reaches consists of a mixture of silt, sand, gravel, and easily erodible bedrock.  
 
Water from the North Saskatchewan River watershed is used for agriculture (crop and garden 
irrigation and stock watering), hydro-electric power generation, cooling thermal power plants, 
industrial purposes (oil and gas processing, well injection, chemical processing, aggregate 
washing), and municipal purposes (drinking water, sewage treatment, watering) (NSWA 2005; 
Total E&P Canada Ltd. 2007).  In 2010, nearly 36% of the natural water supply of the North 
Saskatchewan River basin, including the Battle and Sounding basins, was allocated for use 
(Alberta Environment and Water 2011a). Of this use, 81.5% was for commercial-cooling water 
in power plants, 6.5% for municipal use, 4.5% for miscellaneous commercial use, 3.5% for oil 
and gas, and 2.4% for agriculture. When only the North Saskatchewan River in Alberta is 
considered the allocation drops to 27.5%.  Growth in allocations has slowed somewhat from the 
rapid rise that occurred between 1950 and 1980. [Note: allocations are not a measure of actual 
use, rather they are the maximum amount of water that can be used under the terms of licenses 
that have been issued, when and if sufficient water is available in a given year.]  
 
Much of the water withdrawn for municipal use is returned to the river downstream following 
wastewater treatment (NSWA 2005).  Most of the human population is concentrated in the 
greater Edmonton area, although Drayton Valley and Fort Saskatchewan are also major 
population centres. Several villages, towns, and cities have wastewater treatment plants or 
lagoons that discharge treated effluent into the North Saskatchewan River or its tributaries.  
 
Moving downstream from the headwaters, there is a general decline in water quality due to 
inputs from natural and anthropogenic point and non-point sources (NSWA 2005).  Nutrients 
(notably phosphorus), bacteria, and pesticides typically increase, while below large urban areas 
dissolved oxygen decreases. Inputs of treated wastewater and stormwater have caused E. coli 
counts and phosphorus concentrations to increase downstream from the City of Edmonton.  
These impacts have been reduced, recently, by the City’s implementation of tertiary treatment 
including biological nutrient removal.  They may be reduced further if proposed stormwater 
treatment strategies are implemented. 
 
2.1.2 South Saskatchewan River 
The South Saskatchewan River has three major tributaries that originate in the Rocky Mountains 
of Alberta and Montana, the Red Deer, Bow, and Oldman rivers (Clipperton et al. 2003). The 
Red Deer River, most northerly of these tributaries, has the largest drainage sub-basin but only 
contributes about 20% to the annual flow of the South Saskatchewan River. Most land use in the 
Red Deer River Basin is agricultural, except in the foothills and mountains. The Bow River sub-
basin, situated between the Red Deer and Oldman rivers, contributes about 43% of the annual 
flow to the South Saskatchewan and the Oldman River sub-basin about 37%. Downstream of the 
Oldman Dam the Oldman River flows eastwards through semiarid grasslands before joining with 
the Bow at the Grand Forks, upstream of Medicine Hat, to form the South Saskatchewan River. 
By the time it reaches Calgary the Bow is a prairie river that slows downstream as it flows 
through a wide prairie valley bordered mostly by farmland. The section of the South 
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Saskatchewan River in southeastern Alberta flows in a wide, deep valley through prairie 
farmlands and intact prairie grassland.  
 
Water from the South Saskatchewan River watershed is used for agricultural irrigation, hydro-
electric power generation, and industrial and municipal purposes (Clipperton et al. 2003; Alberta 
Environment 2005).  In 2006, 72% of the natural water supply in the South Saskatchewan River 
was allocated for use (Environment and Water 2011b). Of this use, 73% was for irrigation, 
14.5% for municipal use, 3.5% for other use-water management, 3.5% for commercial use, and 
2% for non-irrigation agriculture. Irrigation accounts for a much higher proportion of the total 
allocated water consumption in the Bow and Oldman systems than in the Red Deer system, 
where only 20.5% of the natural water supply was allocated for use. By agreement, Alberta must 
pass 50% of the total natural annual discharge to Saskatchewan and maintain a flow rate of 42.5 
m³/s (1,500 cfs) at the border unless the natural flow is less than 85.0 (3000 cfs), in which case 
half the natural flow must be passed (Alberta Environment 2006a).   
 
Water is withdrawn under water licenses issued to irrigation districts and private irrigators, 
including First Nations (Clipperton et al. 2003). The water is used primarily for irrigation but is 
increasingly diverted for other purposes, which means that irrigation districts will withdraw more 
of their licensed allocation of water. Most irrigation reservoirs are filled during spring runoff and 
drawn down during the rest of the irrigation season, with some variation related to design, 
license conditions, and annual precipitation.  A higher proportion of the spring runoff is stored 
for irrigation in drier years than wetter years. Major flow diversions have been made from the 
Bow River via the Western Irrigation District diversion weir (1912) at Calgary, the Carseland 
diversion weir (1918) for the Bow River Irrigation District, and the Eastern Irrigation District 
diversion at the Bassano Dam (1914). In the Oldman River, water is diverted to the Lethbridge 
Northern Irrigation District. Water is also diverted from several Oldman River tributary streams, 
including the Waterton, Belly, St. Mary and Little Bow rivers and Willow Creek.  
 
Hydro-electric dams on the Red Deer, Bow, and Oldman river systems do not “consume” water 
by removing it from the rivers, temporarily or permanently, but do alter the seasonality of the 
flow by storing spring runoff for release later in the year.  This reduction in the natural spring 
flow and augmentation of the fall and winter flows is more pronounced in drier years (Figure 4).  
The only major water management structure altering the flow regime in the Red Deer River 
Basin is the Dickson Dam, which was constructed in 1983 creating the Gleniffer Lake reservoir.  
It augments winter flows but during other seasons the flow regime is closer to natural than in the 
Bow or Oldman rivers.  The Dickson Dam is situated well upstream of the present range of lake 
sturgeon in the Red Deer River.  Flow regulation by the dam has increased winter dissolved 
oxygen concentrations downstream as far as Drumheller (Shaw and Anderson 1994).  However, 
concentrations of <5 mg/L are still recorded occasionally at sites downstream of the City of Red 
Deer as far east as Bindloss, near the Alberta-Saskatchewan border (Shaw and Anderson 1994; 
Saffran and Anderson 1997).  
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Figure 4. Natural and recorded flows downstream of the Bassano Dam show the effects of water 

management in a drier (1989) and a wetter (1990) than average year (from Clipperton et al. 2003). 
The percent change in flow is the difference between the natural flow and recorded flow. No winter 
flow records are available. 

 
Flow in the Bow River system is heavily regulated (Figure 4).  There are three hydroelectric 
dams on the mainstem and another eight on its tributaries upstream of Calgary (Clipperton et al. 
2003; Bow River Basin Council 2005).  The Bassano Dam, which was constructed in 1914, is 
furthest downstream and closest to the present range of lake sturgeon in the Bow River.   
 
Flow in the Oldman system is also heavily regulated. The Oldman Dam, on the Oldman River, 
was completed in 1992 creating a large reservoir immediately upstream of the current range of 
lake sturgeon.  Other regulatory structures in this sub-basin include the Lethbridge Northern 
Irrigation District diversion weir (1922), Waterton Dam (1964), Belly River diversion weir 
(1935), and St. Mary River Dam (1951). The contribution of the Oldman River to the South 
Saskatchewan River is thus substantially reduced, especially during the spring and summer. 
 
Much of the water withdrawn for municipal use is returned to the river downstream following 
wastewater treatment (Clipperton et al. 2003; Alberta Environment 2005).  Major municipal 
users include the City of Calgary on the Bow River; Red Deer and Drumheller on the Red Deer 
River; Fort Macleod and Lethbridge on the Oldman River; and Medicine Hat on the South 
Saskatchewan River. Water is also withdrawn from these rivers for industrial use, particularly by 
petrochemical plants, food-processing operations, and thermal power generation plants. The Red 
Deer River has the highest percentage of water allocated to industrial uses.  
 
Flow in the South Saskatchewan River varies widely from year to year.  Since 1912, the seasonal 
flow regime has changed significantly in response to ever increasing water management.  At 
Medicine Hat, downstream of dams on the system in Alberta, the cumulative effects of water 
developments upstream are apparent in both the annual discharge (Figure 5), and in its 
seasonality (Figure 6). The progressive increase in water withdrawals has led to a progressive 
decline in the annual discharge relative to natural conditions.  Since ca. 1924, impoundment of 
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water for irrigation and hydroelectric power generation has also led to a progressive decrease in 
peak summer flow, and a general increase in winter flow (Schindler and Donahue 2006a).  
 

South Saskatchewan River 
Natural and Recorded Median Annual Discharge 

at Medicine Hat 1912 to 2001

0

2000000

4000000

6000000

8000000

10000000

12000000

14000000

16000000

1
9

1
2

1
9

1
6

1
9

2
0

1
9

2
4

1
9

2
8

1
9

3
2

1
9

3
6

1
9

4
0

1
9

4
4

1
9

4
8

1
9

5
2

1
9

5
6

1
9

6
0

1
9

6
4

1
9

6
8

1
9

7
2

1
9

7
6

1
9

8
0

1
9

8
4

1
9

8
8

1
9

9
2

1
9

9
6

2
0

0
0

Year

A
n

n
u

a
l 

D
is

c
h

a
rg

e
 (

d
a

m
3
)

Natural

Recorded

Substantial irrigation 
diversion developed
on the Bow River and 
Oldman River; hydro-
power development 
underway on Bow 
and Bow tributaries.

Additional irrigation diversion developed on 
Oldman River tributaries; hydropower
development continues and balancing reservoir 
(Bearspaw) constructed on the Bow River.

Additional irrigation diversion developed on 
Oldman River and Oldman River tributaries.

Current water
management.

 
Figure 5. Natural and recorded median annual discharge in the South Saskatchewan River at Medicine Hat 

from 1912 to 2001 (from Water Survey of Canada’s HYDAT database).   
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Figure 6. Natural and recorded median weekly discharge in the South Saskatchewan River at Medicine Hat 

from 1912 to 2001 (from Water Survey of Canada’s HYDAT database). Separate plots are 
included for the estimated natural flow over this period, and for each of the incremental water 
development periods shown on the previous figure.  

 
Moving downstream from the headwaters, there is a general decline in water quality due to 
inputs from natural and anthropogenic point and non-point sources (North/South Consultants Inc. 
2007).  Nutrients (total phosphorous and nitrogen) occasionally exceed water quality guidelines 
but, like trace metal concentrations, have generally decreased in recent years.  Strong 
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correlations with flow suggest that the nutrient concentrations are influenced by agricultural 
runoff, irrigation return flows, and discharges from wastewater treatment plants.  Pesticide 
concentrations have varied but generally remain elevated, especially in lower reaches of the 
Oldman River where the intensity of pesticide use is high.  Elevated concentrations of total 
dissolved solids (TDS) can occur in some irrigation return flow tributaries of the Oldman River. 
 

 
2.2 Species Description 

 
Sturgeon are unusual among North American freshwater fishes in that they have a cartilaginous 
skeleton and lack scales, like fossilized fishes that lived 100 million years ago.  The lake 
sturgeon’s large, torpedo-shaped body is protected by leathery skin and five rows of bony shields 
(scutes) that run the length of the body (Figure 7).  It has a single large dorsal fin, a tail with a 
much longer upper than lower lobe (heterocercal), and a spiracle (respiratory opening) above and 
behind each eye.  The snout is pointed, with four long barbels in front of the ventral, protrusible 
mouth (Figure 8). 
 

 
Figure 7. Tagged lake sturgeon (photo credit Chad Tourand). 

 

Figure 8. Lake sturgeon in situ using its sensory barbels but with its protrusible mouth not extended (Photo 
credit Jeff Krukowski). 
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2.3 Distribution 
 
The lake sturgeon occurs in the Hudson Bay, St. Lawrence, and Mississippi watersheds of North 
America.  Its distribution extends from the North Saskatchewan and South Saskatchewan Rivers 
in western Alberta east to the St. Lawrence estuary in Quebec; north to the mouth of the Seal 
River in Manitoba and south to Coosa River in Alabama (Lee et al. 1980; Nelson and Paetz 
1992).  Since the mid 1800s its overall range and abundance have been much reduced, initially 
by overharvesting and often followed by habitat loss or degradation associated with dams and 
water control structures (COSEWIC 2006). 
 
In Alberta, lake sturgeon inhabit the North Saskatchewan (Figure 9) and South Saskatchewan 
rivers (Figure 10). Sturgeon in the two rivers are managed as distinct populations as they have 
been separated from one another since ca. 1967 by the Gardiner Dam in Saskatchewan (Figure 
1).  In the North Saskatchewan River watershed, lake sturgeon are found primarily in the 
mainstem downstream of Drayton Valley.  But, there are reliable reports of anglers capturing 
them up to 10 km upstream of Rocky Mountain House in 2000 and 2002 (R. Konynenbelt, 
AESRD Rocky Mountain House, pers. comm. 2006). In the South Saskatchewan River 
watershed lake sturgeon occur upstream to the Oldman Dam on the Oldman River, the Bassano 
Dam on the Bow River, and to a few kilometres upstream of Drumheller in the Red Deer River 
(Nelson and Paetz 1992; ASRD 2002). In 2010, a large sturgeon was caught in a pond on the 
River Bend Golf Course in Red Deer and returned to the river (V. Buchwald, AESRD, Red Deer, 
pers. comm. 2010). Whether this fish is part of a larger population in this reach of river is 
unknown. 
 

2.4 Lake Sturgeon Surveys in Alberta 
 
There have been relatively few investigations of lake sturgeon in Alberta.  The initial collections 
of life history data for this species in the province were in 1968 and 1969 from the South 
Saskatchewan River (Haugen 1969). Weight at length relationships, growth curves, age at 
maturity, sex ratios, and feeding preferences were examined.  In 1985 through1989, creel 
surveys, fish tagging, and radio telemetry were used to investigate sturgeon abundance and 
movements in the South Saskatchewan River (R.L.&L. 1991).  This information was used to 
identify sturgeon habitat and assess harvest by anglers.  Sturgeon were also radio-tagged in 1996 
and 1997 as part of a broader study of fish movements in the river (R.L.&L. 1998).  A study was 
conducted in 2003 to gather information on the size and structure of the sturgeon population but 
has not yet been completed (R. Korth, University of Alberta, unpubl. data).  
 
From 1990 to 2009, lake sturgeon were also captured, measured and tagged in the North 
Saskatchewan River (Watters 1993a, 1993b, in prep.).  Radio tags were used in 1993 to 1996 to 
follow the seasonal movements and habitat use of 20 sturgeon (Watters in prep).  Floy anchor 
tags were also attached to the fish to gather movement data and for use in mark-recapture studies 
to estimate population size and learn more about growth and mortality rates 
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Figure 9. Current distribution of lake sturgeon in Alberta reaches of the North Saskatchewan River (green 

dots).  Class A habitats are denoted with red circles (Prepared by B. Watke). 

 

 
Figure 10. Current distribution of lake sturgeon in Alberta reaches of the South Saskatchewan River (green 

dots).  Class A habitats are denoted with red circles (Prepared by B. Watke). 
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2.5 Biology and Life History for Lake Sturgeon in Alberta 
 
2.5.1 Growth 
The lake sturgeon is a long-lived species that grows throughout its life and can attain a very large 
size. Sturgeon in the North Saskatchewan River can live to at least age 62 and grow to at least 
1,870 mm TL and an estimated 41 kg (Watters, in prep.) (Figure 11 Figure 12). Among sturgeon, 
females tend to outlive males (Scott and Crossman 1973). Ages determined from otoliths are 
accurate up to at least 52 years while those from pectoral fin spines underestimate the age of fish 
older than 14 years unless a correction factor is applied (Bruch et al. 2009). 
 
Sturgeon in the South Saskatchewan River in Alberta can live to at least age 64 (R. Korth, 
unpubl. data)(Figure 13), grow to at least 1,700 mm TL and weigh over 49 kg (Haugen 1969 data 
in AESRD files)(Figure 14).  Whether females outlive males, as they may do in Quebec’s 
Nottaway River (F age 80, M age 55; Magnin 1966), is unknown.   
 
Weight at length relationships for lake sturgeon taken at different times from the river are as 
follows: 

 
Log W  = -9.067 + 3.286 Log TL    from Haugen 1969, N = 221 
 
Log W =  -5.983 + 3.247 Log TL    from RL&L 1991, N = 203 
 
Log W =  -6.365 + 3.348 Log TL     from Korth unpubl. 2003 data, N = 510 
 
where  W = weight in kg,  

TL = total length in mm, and  
N equals the number of fish in the sample. 

 
The relationship between fork length (FL) and total length (TL) based on a sample of 1086 
sturgeon from Alberta sturgeon  is described by the equation:  TL = 30.45747 + (1.081286 x FL), 
which has an r² of 0.995 (T. Clayton, AESRD, unpubl. data).  Royer et al. (1968) calculated a 
similar conversion factor (1.0807) based on 91 sturgeon caught in Saskatchewan. 
 
2.5.2 Reproduction 
Little is known of sturgeon reproduction in Alberta waters, particularly from the North 
Saskatchewan River where few sturgeon have been dead sampled.  In the South Saskatchewan 
River male sturgeon mature at age 19 and females at age 25 (Haugen 1969).  Spawning 
periodicity has not been documented in Alberta, but elsewhere males spawn at intervals of 2 to 4 
years and females at intervals of 3 to 7 years. (Auer 1999).  Of 224 fish sampled from the South 
Saskatchewan River in 1968-69, only 3.7% were preparing to spawn in a given year (Haugen 
1969).  The sexes were about equally represented in age 3 to 20 fish (1M:0.91 F), but females  
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Figure 11. Age frequency distribution of lake sturgeon caught in the North Saskatchewan River in 2008 (D. 

Watters, unpubl. data) 
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Figure 12. Length frequency distribution of lake sturgeon caught in the North Saskatchewan River in 2008 

(D. Watters, unpubl. data). 
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South Saskatchewan River, N = 505
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Figure 13. Age frequency distribution of lake sturgeon caught in the South Saskatchewan River in 2003 (R. 

Korth, unpubl. data). 
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Figure 14. Length frequency distribution of lake sturgeon caught in the South Saskatchewan River in 2003 

(R. Korth, unpubl. data). 
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outnumbered males among fish older than age 20 (1M:1.58F).  Similar skewing of the sex ratio 
has been observed in the Sturgeon River, Michigan (Auer 1999) but in the Upper Black River, 
Michigan males outnumber females in the spawning population (Smith and Baker 2005). Both 
sexes are polygamous, maximizing genetic diversity of the offspring (Bruch and Binkowski 
2002). 
 
Few spawning sites have been confirmed in Alberta, and the species’ spawning behaviour in the 
region has not been described. Sturgeon typically spawn in the spring, within or immediately 
below rapids (Wallace 1999b; Auer and Baker 2002).  The Grand Forks on the South 
Saskatchewan River, where the Bow and Oldman rivers join, appears to be an important 
spawning area in Alberta (Radford 1980b; R.L.&L. 1991; McLeod et al. 1999).  Spawning is 
suspected at other rapids and higher gradient reaches of the North Saskatchewan and South 
Saskatchewan rivers in Alberta but has not been confirmed.  
 
Sturgeon in Alberta likely spawn from early May to late June, when river discharge is elevated 
(R.L.&L. 1991).  In other regions, sturgeon spawning has been observed during the day and 
night at temperatures ranging from 8.8 to 21.5°C (e.g., LaHaye et al. 1992; Auer 1996b; Bruch 
and Binkowski 2002).  The optimal spawning temperature is likely between 11.5 and 16°C 
(Bruch and Binkowski 2002; Bruch 2004). When temperatures drop below optimal ranges after 
the initial onset of spawning, a second spawning run may occur up to 4 weeks later. 
 
Some individual sturgeon show strong fidelity to a particular spawning site and have been 
captured there on at least 3 different spawning years (Auer 1999). The overall degree of fidelity 
demonstrated by a particular population is unknown.  The depth at spawning sites ranges from 
0.6 to 6 m (Harkness and Dymond 1961; Scott and Crossman 1973; LaHaye et al. 2004; Chiotti 
et al. 2008), with average water velocities of 34 to 132 cm/s (Chiotti et al. 2008) and near 
substrate water velocity of 9 to 126 cm/s (Chiotti et al. 2008). 
 
The adhesive eggs are broadcast over clean rock and cobble substrates where they sink to the 
bottom and lodge in the protective interstitial spaces (Auer and Baker 2002; Bruch and 
Binkowski 2002; Bruch 2004; Chiotti et al. 2008). Fecundity increases with fish size.  In the 
South Saskatchewan River a small female (1,350 mm long, 15.5 kg, age 25) contained 117,450 
eggs while a large female (1,705 mm, 45.5 kg, age 51) contained 607,400 eggs (Haugen 1969). 
Hardened eggs are about 3.5 mm in diameter and brownish grey in colour (Wang et al. 1985). In 
other areas, eggs attached to the exposed surface of the substrate are subject to predation by 
invertebrates (e.g., crayfish and mudpuppies Necturus sp) (Kempinger 1988) and fishes (e.g., 
suckers Catostomus spp., redhorse Moxostoma spp., and sturgeon (Kempinger 1988; Nichols et 
al. 2003; Bruch 2004).  
 
Lake sturgeon eggs take about 8-14 days to hatch under natural conditions, depending upon the 
water temperature (Kempinger 1988; LaHaye et al. 1992; Auer and Baker 2002).  Eggs in the 
laboratory at 10°C hatch in 380 to 430 h, while those at 20°C hatch in 84 to 96 h (Wang et al. 
1985).  The optimal temperature range for incubation is about 14 to 16°C (Harkness and 
Dymond 1961; Wang et al. 1985), and embryonic mortality is observed at 20°C (Wang et al. 
1985).  High larval mortality may also be correlated with high silt loads on spawning sites 
(Nichols et al. 2003). 
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After hatching, the larvae remain in the interstices of the gravel or in cracks in the bedrock until 
the egg sac has been resorbed, which takes at least 3 to 5 days (LaHaye et al. 1992; Auer and 
Baker 2002)  They emerge from the gravel at about 16-18 mm TL, often at dusk, and drift 
passively downstream with the current. The duration of larval drift is variable among river 
systems and years (LaHaye et al. 1992; Auer and Baker 2002; Benson et al. 2006).  
 
In the Sturgeon River, Michigan, larvae drift 45 km downstream within 25 to 45 days after 
spawning and some drift at least 61 km (Auer and Baker 2002).  Most drift occurs between 2300 
h and 2400 h, over sand and sand/gravel substrates in areas 1.3 to 1.8 m deep with currents of 21 
to 73 cm/s--not in the main channel or over rock substrate.  The average size of the larvae 
increases with distance downstream from the spawning site, and the larvae are not uniformly 
distributed in space or time (Auer and Baker 2002; see also Benson et al. 2006).  The lower river 
provides important nursery habitat for young-of-the-year sturgeons.   
 
The drifting larvae are very vulnerable to predation and must rely on predator avoidance until 
their sharp bony scutes develop and their swimming improves, typically at about 40 mm TL 
(Auer and Baker 2002).  Climatic and hydrological conditions in June, when the larvae drift from 
the spawning grounds and begin exogenous feeding, may be critical determinants of year-class 
strength (Nilo et al. 1997). In the St. Lawrence River system, sturgeon year-class strength has 
been significantly and positively correlated with daily rate of increase in water temperatures in 
May and June, and with mean June water flows in its major spawning tributary, the Des Prairies 
River (Nilo et al. 1997). In the Rainy Lake, Ontario, year class strength has been positively 
correlated with mean June air temperature (Adams et al. 2006).  Survival and recruitment rates 
of juvenile sturgeon in Alberta are unknown. However, estimates of recruitment from mark-
recapture studies on the North Saskatchewan River indicate that recruitment into the catchable 
population is irregular (A. Paul, AESRD, pers. comm. 2010).  This can occur when the spawning 
population is very small or due to environmental factors (ASRD 2002).  
 
2.5.3 Interactions with other species 
During the open water period, lake sturgeon (>400 mm long) in the South Saskatchewan River 
eat benthic molluscs, immature stages of aquatic insects, and fish (Haugen 1969; R.L.&L. 
1991).  Of 136 stomachs examined by Haugen (1969) between April and September, 116 
(86.7%) contained identifiable food items. The insect prey included midge (F. Chironomidae), 
crane fly (F. Tipulidae) and caddisfly (O. Trichoptera) larvae and mayfly (O. Ephemeroptera), 
stonefly (O. Plecoptera) and dragonfly (O. Odonata) nymphs. 
 
Lake sturgeon feed throughout the year (Priegel and Wirth 1971). In rivers where crayfish 
(Orconectes virilis) are present they may be eaten selectively by large sturgeon (Sandilands 
1987). The zebra mussel (Dreissena polymorpha), which is invading freshwater habitats in North 
America, is now found in the diet of commercially caught lake sturgeon in the St. Lawrence 
River system (Nilo et al. 2006). 
 
The diet of young-of-the-year and small juvenile sturgeon in Alberta has not been studied.   
During the open water period young-of-the-year sturgeon in rivers feed primarily on midge and 
mayfly larvae, amphipods, and water fleas (SO. Cladocera) (Kempinger 1996; Dittman and 
Zollweg 2005; Nilo et al. 2006).  Small juveniles are opportunistic, generalist benthic feeders 
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that appear to select for drifting amphipods (O. Amphipoda) and dragonfly nymphs, and avoid 
bivalve molluscs (O. Pelecypoda) (Nilo et al. 2006).  In the Genesee River of New York, mayfly 
larvae made up 98.6% of the stomach contents of 120 juveniles (~100-547 mm TL) caught in 
June, July and August (Dittman and Zollweg 2005). Juvenile sturgeon (250-800 mm TL) in the 
St. Lawrence River ate primarily midge larvae and amphipods but oligochaetes, mayfly nymphs, 
caddisfly larvae, molluscs, and fish eggs were also important prey (Nilo et al. 2006).  Their 
dietary preferences were a function of month, location and fish length. Juvenile sturgeon will 
also prey on larval Gizzard Shad (Dorosoma cepedianu)(Kempinger 1996). 
 
Adult sturgeon have few predators other than humans, and there is little evidence of fish 
predation on larger juveniles (e.g., Barth et al. 2009). Young-of the year sturgeon are eaten in 
nature by Walleye (Sander vitreus) (Seyler 1997b) and under laboratory conditions by Yellow 
Perch (Perca flavescens) and northern pike (Esox lucius) (T. Dick unpubl. data cited by 
COSEWIC 2006).  Dietary competition between lake sturgeon and other bottom feeding species, 
such as Lake Whitefish (Coregonus clupeaformis) and suckers (Catostomus spp.), is limited as 
they feed in different areas (Scott and Crossman 1973).  Shorthead Redhorse (Moxostoma 
macrolepidotum) might compete with sturgeon for caddisfly larvae if their feeding habitats 
overlap (Sandilands 1987). Lake sturgeon are host to a variety of parasites, most of them 
acquired from the diet (Choudhury and Dick 1991, 1993, 1998; Choudhury 1997). 
 

 
2.6 Movements 

 
Lake sturgeon in the North Saskatchewan and South Saskatchewan rivers spend long periods in 
suitable feeding and overwintering habitat, but sometimes undertake long upstream or 
downstream movements.  These movements are likely associated with spawning activity.  Self-
sustaining sturgeon populations must have unimpeded access between suitable spawning, 
rearing, feeding and overwintering habitats (Auer 1996a). 
 
In the South Saskatchewan River, tagging studies have been ongoing in Alberta since 1968 to 
gather information on fish movements, growth, and mortality (Haugen 1969).  Floy tagging 
studies have reported extensive up and down stream movements (Table 1).  Most radio-tagged 
sturgeon (39 of 43) were sedentary during the winter and stayed within 2 km of their release 
point (R.L.&L. 1991, 1998). The remaining fish (4) travelled 98 to 203 km downstream.  In 
spring the majority of the fish (16 of 23) moved downstream—one later moved upstream, and 
the rest remained relatively stationary (5) or swam upstream (3).  The longest movement 
observed was by a fish that swam 210 km upstream from its’ release location by June and then 
returned to the release location by July (R.L.&L. 1991). Some sturgeon tagged in Alberta crossed 
into Saskatchewan (R.L.& L. 1998). 
 
On the North Saskatchewan River, radio transmitters were fitted to 5 sturgeon in 1993 and 15 
more in 1994 (Watters, in prep).  The movements of these fish were monitored from the air or by 
boat from the summer of 1993 to the fall of 1996. Little movement was observed from late fall to 
early spring when they were concentrated for the winter in deeper areas of the river, particularly 
boat from the summer of 1993 to the fall of 1996. Little movement was observed from late fall to 
early spring when they were concentrated for the winter in deeper areas of the river, particularly 
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Table 1. Recapture locations of lake sturgeon Floy tagged in the South Saskatchewan River, Alberta during 
1985 through 2009 (updated from Sikina 2007). 
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Grand Forks (48)       1 1     2     

Rattlesnake Hole (210) 2     4       2     

Griffins Hole (12)       1             

Medicine Hat (13)               1     

Bull Pen (132)             2 7   1 

Koomati (711) 1 1 12 7 2 2 6 50 2 4 

Bindloss Ferry       Crossing 
(29)               2 1   

        Movement direction: upstream stationary downstream 

a includes Rattlesnake Hole and Olyowsky 
b includes Griffins Hole and Redcliffe Pumphouse 
c includes Medicine Hat and Police Point Park Hole 
d includes Bull Pen, Juvie, Miners Flats, Rapids Hole and Eagle Nest 
e includes Koomati, Drowning Ford, Boundary Hole, North Hole, and Block Hole 
f includes Bindloss Ferry Crossing and Sandy Point.  
 

Table 2. Recapture locations of lake sturgeon Floy tagged in the North Saskatchewan River, Alberta, 
during 1991 through 2008 (D. Watters, unpubl. data). 

  Recapture Location  

Tagging location         
(# tagged) Drayton Valley 

Bridge a 
Genesee b Edmonton c Smoky Lake Lea Park Border Saskatchewan 

 km 231-266 285-319 390-460 514-524 672-686 709-719 714+ 

Drayton Valley  

Bridge (2)        

Genesee (521) 1 346 31 6 2 1 2 

Edmonton (126)  52 27 15   1 

Smoky Lake (482) 2 34 7 133 3 1 4 

Lea Park (144)    2 1   

Border and Deer Creek 
Bridge, SK (106) 1 14 3 7  14 1 

Tagging location 
unknownd  79 10 35  1  

Movement direction: unknown upstream stationary downstream 

a includes sturgeon recaptured at Drayton and Berrymoor bridges 
b includes sturgeon recaptured at Genesee Intake, Keephills Intake, Island Hole, Lucky 4, St Johns and Genesee Bridge 
c includes fish recaptured at Dawson, Rundle, Clover Bar, Dump, Powerline, Turnbull, Vinca Bridge, SilSilica 
 d These recaptured sturgeon had lost their Floy tag but had scarring of the left pectoral fin from collection of fin rays for aging, at which time 
they would also have been Floy tagged. 
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at outside bends (>5 m) and runs (>3 m).  Some individuals overwintered in the same reach of 
river in sequential years. A number of large sturgeon occupied shallow riffles in late May and 
early June, possibly for spawning.  While both radio- and anchor-tagged sturgeon were often 
found near their tagging site, movements of up to 568 km downstream and 478 km upstream 
were observed, and some fish tagged in Alberta moved into Saskatchewan (Table 2).  In 2010 a 
sturgeon tagged at Edmonton was recaptured about 842 km downstream at the Forks of the 
North Saskatchewan and South Saskatchewan Rivers in Saskatchewan (D. Vincent, 
Saskatchewan Watershed Authority, unpubl. data.) 
 
The retention rate of Floy anchor tags used on Alberta sturgeon has not been studied and is a 
source of uncertainty in movement studies and population estimates.  Recent observations 
suggest that the overall loss rates for these tags is about 21 % in the South Saskatchewan River 
(8 of 38, T. Clayton , unpubl. 2008-9 data) and 15 to 22% in the North Saskatchewan River (D. 
Watters, unpubl. data; 8 of 37, J. Krukowski, unpubl. data).  Floy tag loss rates of 22% (11 of 51) 
have been observed for sturgeon in Michigan’s Sturgeon River (Auer 1999). Tagging sturgeon 
with passive integrated transponder tags, which are not readily lost or removed, was initiated in 
Alberta in 2007.  
 
Larval drift and movement patterns of small juvenile sturgeon have not been studied in Alberta.  
The distance that sturgeon larvae drift downstream may be related to the current velocity of their 
spawning tributary, and also to the availability of required habitat features  (Benson et al. 2006), 
In some rivers larvae drift over 60 km downstream following emergence (Auer and Baker 2002).  
In the Peshtigo River of Wisconsin, lake sturgeon larvae were captured drifting throughout the 
0.78 m deep water column, but were typically found nearer to the surface than the bottom 
(Caroffino et al. 2009).  Diel movement patterns have been observed in juvenile sturgeon in 
Michigan’s Sturgeon River system, where the fish move inshore into shallow water (<5 m) at 
night and offshore into deeper (>7.5 m) water as light intensifies (Holtgren and Auer 2004).  
 

 
2.7 Population Size and Trends 

 
Several mark-recapture programs have taken place on both the South Saskatchewan and North 
Saskatchewan rivers to estimate lake sturgeon abundance.  Initially, these tagging programs were 
treated as closed estimates, where no additions (recruitment or immigration) or losses (death or 
emigration) to the population were assumed.  On the South Saskatchewan River, sturgeon have 
been tagged along a 261 km reach of river that extends from Grand Forks to Sandy Point (Figure 
10).  This mark-recapture program began in 1968 and has continued to the present (Radford 
1980b; R.L.&L. 1991).  It has involved various Fisheries Management Branch programs and a 
combination of government staff, consultants, volunteer anglers and angling surveys.  On the 
North Saskatchewan River, sturgeon tagging has been conducted under a single Fisheries 
Management Branch program that has involved government staff and trained volunteers (Watters 
1993a, 1993b).  This program has been in place since 1990.  The fish have been marked and 
recaptured along a 540 km reach of river that extends from Drayton Valley to just east of the 
Alberta-Saskatchewan border (Figure 9 and Figure 19).  
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Abundance estimates from the closed population estimates suggest the South Saskatchewan 
population has ranged from <3 000 to 4 500 catchable size sturgeon (Table 3).   The data further 
suggest the population has increased since 1968.  Similar estimates for the North Saskatchewan 
population indicate the catchable population may be between 700 and 2 000 individuals, 
although uncertainty is high.  Catchable size sturgeon are >3 years of age (Watters 1993b; ASRD 
2002).  Abundance estimates assuming a closed population can be accurate provided the 
requirement of closure is met, but caution is required when there is a multi-year gap between 
marking and recapture phases.  Most notably, the 1969 estimate for the South Saskatchewan 
River is based on recaptures over a 10-year period.  Certainly, mortality of tagged fish and 
recruitment of new fish occurred over the 10 years; and, the combined effect of mortality and 
recruitment would lead to an overestimation of abundance using the closed model.  Therefore, 
the estimate of 2 890 sturgeon for 1969 should be viewed as a maximum — true abundance was 
likely much lower. 
 

Table 3. Summary of Alberta lake sturgeon abundance estimates assuming closed populations (no additions 
or losses).  The number marked (M), captured (C) and recaptured (R) is indicated.  

Number of Fish 95% Confidence 
Interval  Data Source Year 

 M C R 

Abund. 
Estimate 

Lower Upper 

Notes 

South Saskatchewan River (261 km reach) 

Radford 
(1980b) 

1969 37 625 8 2 890 nd nd Sturgeon were marked in 1968 and 
1969; number of captured and 
recaptured fish based on angler 
questionnaires distributed to 
licensed sturgeon anglers from 1968 
to 1978. 

RL&L 
(1991) 

1985 104 499 11 4 718 2 058 7 378 Fish marked in 1985 by R.L.&L. 
Captured and recaptured fish are for 
1986 and include captures by 
R.L.&L. and reported angler catch.  
After including tag loss and 
emigration assumptions, the authors 
felt the estimate was likely closer to 
3 700 fish. 

Korth 
(unpubl.) 

2003 143 419 9 4 385 1 657 7 113 Abundance estimates based on 
analysis of capture histories over the 
entire summer; confidence intervals 
derived from bootstrapping. 

North Saskatchewan River (540 km reach) 

Watters 
1993a 

1991 95 81 4 1 923 0 10 642 Fish marked in 1990 and 1991 and 
recaptured in 1992.  Large 
confidence interval a result of small 
number of recaptures. 

Watters 
1993b 

1992 172 101 23 724 471 977 Fish marked in 1990, 1991 and 
1992; recaptured in 1993.  Number 
of marked fish based on sum total of 
marked sturgeon for 1990, 1991 and 
1992. 

nd – not determined 
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Because assumptions necessary for closed population estimates are not valid for long-term 
tagging programs, open population models have been applied when the tagging data allow.  
Estimates of population abundance for open populations are based on the formulation of Jolly-
Seber and depend on several key assumptions (Krebs 1989; Schwarz and Arnason 2008): 
 

1) All individuals have the same probability of capture; 
2) All individuals have the same survival rate over a given interval of time; 
3) Individuals do not lose their marks and marks are correctly identified; 
4) Sampling time is small relative to the interval between sampling occasions; and, 
5) Size of the study area remains constant. 

 
ASRD (2002) first applied open population models using the Jolly-Seber method (Ricker 1975; 
Krebs 1989).  Results presented in this report have used the tagging data collected from 2003 to 
2009 for the South Saskatchewan River and 1990 to 2008 for the North Saskatchewan River 
(Appendix 1). Tagging data has been analysed using the multistrata closed robust design 
(MSCRD), which allows several of the above assumptions to be either tested or addressed 
through the model’s design (Pollock 1982; Kendall et al. 1997; Kendall and Nichols 2002). 
 
Abundance estimates for the South Saskatchewan River indicate approximately 6400 catchable 
sturgeon from 2003 to 2009 (Figure 15).  When combined with the earlier closed population 
estimates (Table 3), data suggest the South Saskatchewan lake sturgeon population has increased 
from 1970 to present day.  The tagging model most supported by the data (weight of evidence = 
73%) suggests survival rates were constant at 92% per year from 2003 to 2009, although there is 
substantial uncertainty in this estimate (Appendix 1). If survival is constant, further increases in 
the catchable population for the South Saskatchewan River would be driven by recruitment.   
 
For the North Saskatchewan River, abundance estimates indicate catchable lake sturgeon in the 
upper section of the river (Smoky Lake and above) has fluctuated from 500 to 1600 individuals 
over the period 1992 to 2008, although the estimated high of 1600 in 1992 has a high degree of 
uncertainty (Figure 15).  There is no indication the population is trending up or down from the 
mean estimate over all years of 820 individuals.  Abundance estimates for the lower section of 
river (below Smoky Lake) could not be reliably determined for all 19 years given variations 
across the years in angling effort and in the number of fish tagged and fish recaptured.  However, 
an estimate of abundance for the lower section was available for 2008 and was 2292 individuals.  
This suggests abundance in the lower river may be 2-3 fold greater than the upper section. 
 
The best-supported model for the North Saskatchewan River (weight of evidence = 99%) 
suggests survival of lake sturgeon changed following catch-and-release regulations in 1997 
(Appendix 1).  However, the shift in survival was not as expected given estimated survival prior 
to 1997 was 95% per year (confidence interval of 90-97%) compared to 93% (88-96%) 
afterwards, suggesting the decline in survival may be unrelated to catch-and-release fishing.  It is 
not clear why survival may have declined.  A second estimate of annual survival for the North 
Saskatchewan River using age-frequency data was 92% (90-100%) and is in agreement with 
estimates from tagging data (Appendix 2). 
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Figure 15. Summary of Alberta lake sturgeon abundance estimates from mark-recapture programs on the 

North Saskatchewan and South Saskatchewan rivers.  Open circles are for the South 
Saskatchewan River and solid symbols are for the North Saskatchewan River.  For the North 
Saskatchewan River, circles are population estimates for the upper section of river (Smoky Lake 
and above) while triangles are for the lower river.  The 95% confidence intervals are shown.  
Dashed lines are mean estimates across years for the South Saskatchewan and upper North 
Saskatchewan rivers; the estimate for the lower North Saskatchewan River in 2008 is also shown. 

 
The best-supported models for both the North Saskatchewan and South Saskatchewan rivers 
included annual movement of sturgeon to and from unobserved locations of the river (Appendix 
1).  The most obvious explanation for this movement would be annual emigration of some 
sturgeon downstream into Saskatchewan followed by their return in subsequent years.  But, it 
could also include movement of fish into areas of the river within Alberta that are not being 
sampled.  Regardless, the presence of unobserved locations indicates population estimates are 
not accounting for the entire population. 
  
While abundance estimates presented here are the most current analyses of available data and 
provide substantial information on sturgeon populations of Alberta, validity of the five key 
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assumptions for Jolly-Seber models should be considered.  Important uncertainties surrounding 
these assumptions are as follows (using the numbering from above): 
 

1) All individuals have the same probability of capture –  
 

Sturgeon capture in both the North and South Saskatchewan rivers has focused on several 
key fishing locations. The above assumption is likely valid if the fished locations include 
most of the sturgeon population or if sturgeon move frequently between fished and 
unfished locations.  But, if sturgeon remain relatively sedentary in several unfished 
locations, then total abundance will be underestimated.  The MSCRD model indicated 
sturgeon do, from one year to the next, move into unobserved locations (Appendix 1).  
Therefore, the population estimates are only representative of sampled locations from the 
rivers and underestimate the total population. 
 
A second concern regarding the assumption is that angling trips must not preferentially 
seek marked individuals.  Results from the MSCRD analyses indicate capture 
probabilities are not different between tagged and untagged individuals (Appendix 1); 
therefore, it is unlikely this second concern is important. Future work should continue to 
test this assumption. 
 

3) Individuals do not lose their marks and marks are correctly identified –  
 

External tags alone have been used for marking sturgeon in the North Saskatchewan 
River from 1990 to 2007; there is concern that external tags may be lost or removed by 
other anglers.  Tag loss would tend to overestimate population abundance.  Passive 
Integrated Transponder (PIT) tags (which are implanted internally) are less susceptible to 
loss and cannot be removed by anglers.  PIT tags are now used in both the North 
Saskatchewan and South Saskatchewan rivers and should continue to be used considering 
the long-term importance of the tagging data.  Further analyses of the North 
Saskatchewan River tagging data should be completed to determine whether retention 
rates of PIT tags is greater than Floy tags. 
 

5) Size of the study area remains constant –  
 
Related to assumption 1), estimated abundance of lake sturgeon in the North 
Saskatchewan and South Saskatchewan rivers is based on areas sampled (Appendix 1).  
As both rivers extend into Saskatchewan, abundance estimates should increase if a 
greater proportion of the population is sampled.  Information on sturgeon abundance in 
unsampled areas would provide a better estimate of the true population numbers; 
however, expansion of the study area would need to be carefully accounted for in the 
tagging models, so increased abundance associated with space is not incorrectly assigned 
to temporal changes. 
 

Survival of lake sturgeon in the North Saskatchewan River shows agreement between tagging 
and age-frequency derived estimates (Appendix 1 and 2).  While different survival estimates 
seem to span a small range (92% from age-frequency data; 95% from tagging data prior to 1997; 
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and, 93% from tagging data for 1997 onward), even these apparently similar values can have 
important biological implications for lake sturgeon.  Because of the species’ longevity and late 
maturity, a small difference in survival can substantially alter the number of individuals that 
survive to older age classes and thereby alter the population’s age distribution (Figure 16).   This 
effect can be best illustrated by the number of age-4 recruits that survive to reach maturity at age 
25 (Figure 17).  Survival to maturity is a non-linear function of annual survival.  At 95% 
survival, nearly 35% of age-4 recruits would reach maturity compared to only 20% reaching 
maturity if annual survival decreases to 93%.  For comparison, survival of White Sturgeon in the 
Lower Columbia River, Canada was estimated at 97% (92-99%; Irvine et al. 2007). 
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Figure 16. Hypothetical proportion of age-4 recruits surviving to different ages given varying annual 

survival (S).  Survival was varied from 85% to 95% at increments of 2.5%.  If recruitment is 
constant each year, the figure represents the expected age-frequency distribution. 

 
2.8 Lake Sturgeon Harvest in Alberta 

 
The historical record of sturgeon harvests from Alberta waters is incomplete but no records of 
large, regular harvests were found (Stewart 2009). Little is known of the historical harvests by 
First Nations.  The right to fish was mentioned in Treaty 6 (North Saskatchewan River) but not 
in Treaty 7 (South Saskatchewan River). Small subsistence harvests were documented in the 
vicinity of Edmonton House, where the Sturgeon River joins the North Saskatchewan River, as 
early as 1795 (Johnson 1967; see also McLeod et al. 1999).  These records reported the harvest 
of 121 sturgeon in 1795, and at least 92 sturgeon in 1796 (Johnson 1967: pp. 3-7 and 42-45).  Oil 
obtained from sturgeon was used to fuel lamps (Johnson 1967: p. 180 note 2).   
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Figure 17. Survival of age-4 recruits that reach age-25 (maturity) given varying levels of annual survival.  

Arrows show expected survival of age-4 recruits to maturity given estimates for the North 
Saskatchewan River before (95%) and after (93%) 1997 (Appendix 1). 

 
Small commercial harvests were also taken sporadically from Alberta waters from the late 1800s 
until 1940, when the fishery was closed in response to overharvesting concerns (McLeod et al. 
1999).  Few data are available on these harvests, but in 1916/17 a harvest of 682 kg of sturgeon 
was taken from the Sturgeon River tributary of the North Saskatchewan River and marketed or 
consumed locally (Can. Dep. Naval Serv. 1917) 
 
From 1968 through 2003, a Sturgeon Management Questionnaire was distributed to holders of 
Alberta fishing licenses to gather data on sport angling effort and harvest from both the North 
Saskatchewan and South Saskatchewan rivers (Saunders 2006).  Data from these questionnaires 
have been used to estimate the harvests by licensed fishers (Appendix 3).  These estimates are 
likely low, since some license sales were reported after the survey questionnaires were mailed 
(Clements 1996) and not all anglers held sturgeon licences (Winkel 2000).  However, they 
should capture the Aboriginal subsistence harvest since people registered as Indians under the 
Indian Act must obtain a license to harvest sturgeon in Alberta. The Alberta lake sturgeon fishery 
has been catch-and-release since 2004/05 (Clayton 2004).  Relatively few fish have been 
sacrificed for scientific purposes, except in 1968, when Haugen (1969) sampled 221 lake 
sturgeon from the South Saskatchewan River. 
 
The effort required by anglers to catch a lake sturgeon in Alberta varies with location and from 
year to year at each location (Table 4). Change in effort required to catch a sturgeon, over the 
period 1990/91 to 2003/04, may be related to accuracy in reporting, angler methods, angler 
experience or sturgeon populations.  There is no positive correlation between population 
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estimates and catch effort for either the North Saskatchewan or South Saskatchewan River 
populations. 
 

Table 4. Average catch effort (angler hours) required to catch a lake sturgeon in the North Saskatchewan River 
(NSR) and South Saskatchewan River in Alberta (Source:  AESRD files). 

  NSR     SOUTH SASKATCHEWAN RIVER       ALBERTA‡ Source 

YEAR  Bullpen Grand Medicine Rattlesnake Red  Sandy Oldman All other  

     Forks Hat Hole Deer R. Point River locations 
 

(see 
below) 

  

1990/91 33.3 7.1 16.6 9.1 4.5 50.0 14.3 na* 7.7 8.3 a 

1991/92 20.0 4.5 11.1 14.3 5.0 nsc** 11.1 na 5.6 9.1 a 

1992/93 27.2 4.5 14.0 5.9 2.2 nsc 7.1 na 6.2 7.1 a 

1993/94 16.2 5.8 19.2 7.5 3.7 nsc 6.8 na 4.7 7.4 a 

1994/95 7.1 7.1 16.8 7.8 3.1 nsc 15.9 na 4.4 3.5 a 

1995/96 28.6 5.7 11.9 5.0 2.1 nsc 8.9 na 4.6 6.3 a 

1996/97 8.6 2.9 7.6 6.4 2.9 nsc 8.9 na 2.8 5.3 a 

1997/98 4.4 5.9 16.4 5.7 4.9 nsc 11.4 na 11.0 10.1 a 

1998/99 nsc 9.0 17.8 72.0 2.8 nsc 16.3 na 4.1 7.8 a 

1999/00 nsc 3.9 8.4 52.8 nsc nsc 4.7 na 24.7 9.7 a 

2000/01 37.5 32.4 20.2 30.3 6.3 15.8 21.6 na 12.2 15.6 a 

2001/02 30.7 nsc 12.1 15.4 6.6 nsc 11.2 nsc 11.2 12.8 a 

2002/03 18.0 2.3 20.1 14.9 2.0 nsc 16.7 nsc 14.2 11.1 a 

2003/04 26.6 9.0 13.6 8.0 4.4 nsc 8.7 10.0 4.8 9.0 a 

            

2003  8.5 19.5  4.3  35.3  4.5*** 14.5 b 

            

2008                 5.6*** 4.3 c 

a = data from questionnaires returned by sturgeon tag purchasers, b = Korth (unpublished data), c = tagging program data from L. Woyechowsky.  

‡ = total angler hours of sturgeon fishing in Alberta/total number of sturgeon caught. 

* na = Oldman River data included in "All other locations" **nsc = fished by anglers without succcess 

***refers to Koomati, which is downstream of Medicine Hat at the southern boundary of CFB Suffield. 

 
 

2.9 Habitat 
 
Little is known about how different life stages of lake sturgeon use aquatic habitat in Alberta.  In 
the South Saskatchewan River, all 284 fish (208-1705 mm TL) captured by Haugen (1969) in 
April through September occupied reaches where the maximum depth of the stream channel 
(thalweg) exceeded 2 m, and water velocities were <80 cm/s.  Most of the fish (82%) were taken 
over substrates that had a high percentage of sand-silt.  They favoured habitat in backwaters and 
along banks in the spring (May and June) and moved into deeper areas of the main channel in 
July, remaining there throughout the fall and winter.  It is in deeper areas such as Sandy Point, 
Rattlesnake Hole, Miner’s Flats and Drowning Ford where most sturgeon are caught by anglers 
(R.L.&L. 1991;Clayton 2004). 
 
In the North Saskatchewan River sturgeon concentrated for the winter in deeper areas of the 
river, particularly at outside bends (>5 m) and runs (>3 m) (Watters, in prep.).  In late May and 
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early June some large individuals moved into shallow riffles, possibly for spawning or foraging 
for sucker eggs.   
 
Similar seasonal habitat use has been observed in Ontario’s Groundhog River, where high water 
velocities in the spring may constrain sturgeon to particular mesohabitat types, such as pools and 
shallows, where they are found over a variety of substrates and wide range of depths (Seyler 
1997a).  Once flows subside the fish distribute themselves in all but the high velocity habitats.  
Below critical water velocities, which appear to be in the 60 to 70 cm/s range, food availability 
may be an important factor determining sturgeon presence or absence. 
 
The characteristics of spawning habitats in Alberta waters are uncertain. The Grand Forks on the 
South Saskatchewan River appears to be an important spawning area (Radford 1980b; R.L.&L. 
1991; McLeod et al. 1999), and spawning is suspected at other rapids and higher gradient 
reaches of the North Saskatchewan and South Saskatchewan rivers in Alberta but has not been 
confirmed.  
 
Little is known about rearing habitat for young-of-the-year and small juvenile lake sturgeon in 
Alberta waters. In the South Saskatchewan River, the “North Hole” area within the boundary of 
CFB Suffield has consistently produced juvenile sturgeon (<600 mm TL), suggesting that it 
provides rearing habitat (L. Woyechowsky, unpubl. data).  In 2007 to 2009 young juvenile 
sturgeon were caught in the North Saskatchewan River about 30 km upstream of the Alberta 
border (D. Watters, unpubl. data). This reach is characterized by a wide, shallow single channel 
with abundant sand substrate. In other jurisdictions, reaches of river downstream from spawning 
sites provide important nursery habitat (Auer and Baker 2002; Benson et al. 2006).  Young-of-
the-year are typically caught in areas with coarse sand and pea gravel substrates that are<2 m 
deep, with water velocity of <0.6 m/s (Kempinger 1996; Holtgren and Auer 2004; Benson et al. 
2005). In Wisconsin’s Wolf River the bottom was flat and lacking rooted vegetation (Kempinger 
1996).  Large schools of young-of-the-year sturgeon have been observed in August in the 
Menominee River, Wisconsin (Priegel and Wirth 1971), but in the Wolf River fish observed in 
situ were solitary and stayed in close contact with the sand substrate (Kempinger 1996).  They 
oriented upstream, and appeared to be feeding on drifting benthic organisms.  Under laboratory 
conditions, young-of-the-year showed strong preference for sand substrate (Peake 1999). During 
the open water period, small juvenile lake sturgeon (169 to <530 mm FL) in the Winnipeg River, 
Manitoba, were captured at high densities in discrete areas characterized by depths >13.7 m, 
detectable water velocities >0.20 m/s, and various substrate types (Barth et al. 2009). 
 
Fish habitat suitability criteria curves that have been developed for lake sturgeon in the South 
Saskatchewan River (Addley et al. 2003) are based largely on data from other regions, do not 
consider substrate, and have not been validated in Alberta.  Habitat suitability curves have also 
been developed for lake sturgeon in Saskatchewan (Wallace 1999a) and Ontario (e.g., Seyler et 
al. 1996; Threader et al. 1998; Haxton et al. 2008) where they have been used to develop habitat 
suitability models.  Studies to validate the Ontario model found it to have limited predictive 
ability (Haxton et al. 2008). Habitat suitability curves for Alberta should be used with caution 
until they are based on local data and the resulting habitat suitability model has been validated. 
 

28 



 

2.10 Critical Habitat 
 
Habitat that is important for the survival of specific life stages of lake sturgeon in Alberta rivers 
basins is referred to here as “critical” habitat. Whereas the federal Species At Risk Act (SARA) 
requires designation and protection of critical habitat, there is no similar provision in Alberta’s 
Wildlife Act. In this provincial recovery plan, critical habitat is described to identify those areas 
of high priority for conservation of the species. The national Recovery Strategy that applies to 
the Alberta portion of the species range will identify these same areas as critical habitat through 
the SARA.  
 
Little is known about the species’ spawning and rearing habitat in Alberta, but congregations of 
larger fish suggest that deep water areas provide critical habitat.  In the North Saskatchewan 
River, lake sturgeon congregate during the winter in deeper areas, particularly at outside bends 
(>5 m) and runs (> 3 m) (Watters, in prep.). In the South Saskatchewan River, most lake 
sturgeon are caught in deeper areas such as Sandy Point, Rattlesnake Hole, Miner’s Flats and 
Drowning Ford, suggesting that these too are important areas of congregation and/or feeding 
(R.L.&L. 1991; Clayton 2004).  The Grand Forks on the South Saskatchewan River, where the 
Bow and Oldman rivers join, may also be an important spawning area (Radford 1980b; R.L.&L. 
1991; McLeod et al. 1999).  Other rapids areas are suspected of providing spawning habitat but 
this has not been confirmed.  
 
While reviews of the scientific literature suggest attributes for the habitat of various life stages of 
lake sturgeon, their applicability to large, northern prairie rivers is uncertain. These rivers 
provide a continuum of habitats that must be intact in order to provide access to critical habitats.  
Rivers and river processes must be considered in order to preserve these habitats.  Further 
research is needed to locate, map and monitor spawning, nursery, feeding and overwintering sites 
for lake sturgeon in Alberta waters (R.L.&L. 1994).  
 
2.10.1 Habitat Trends and Limitations 
Habitat availability in both the North Saskatchewan and South Saskatchewan River basins varies 
annually in response to flow conditions and water use.  Both basins have seen increasing human 
populations with increasing demand for water. In southern Alberta, the largest users of water are 
the irrigation districts which divert water primarily for agricultural purposes, however, in recent 
years, irrigation districts have been providing water for small communities, as well as other 
industrial and recreational uses. In the North Saskatchewan River basin most of the water 
withdrawn from the mainstem is used for commercial and industrial activities. Water 
withdrawals that reduce river depth and draw from deep pools can impact sturgeon.  Sturgeon 
often congregate in deeper areas of the rivers, in summer and winter.  
 
In the Saskatchewan River basin, the construction of dams for irrigation and/or hydroelectric 
power generation, and of other water control structures such as weirs, has flooded upstream 
habitats.  These structures have also altered rapids habitats.  This has reduced spawning habitat 
for lake sturgeon and affected rearing and feeding areas downstream. The extent to which these 
impacts have affected sturgeon in Alberta is uncertain. There is interest in both the North 
Saskatchewan and South Saskatchewan rivers in developing new dams and impoundments 
which, if installed, could further reduce sturgeon habitats.  
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Municipal, industrial, and agricultural development has altered water quality in the North 
Saskatchewan and South Saskatchewan rivers from pristine pre-development conditions.  As 
regulatory requirements have become more stringent sewage and wastewater treatment has 
improved, but these advances may be offset by increases in populations and human development.  
The impacts of changes to water quality as they relate to sturgeon are poorly understood. 
 
2.10.2 Habitat Protection 
Lake sturgeon have numerous direct and indirect forms of protection in Canada and Alberta. 
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.  It focuses on regulating and eliminating the use of 
substances harmful to the environment.  The Canadian Environmental Assessment Act (CEAA) 
ensures that prescribed projects and federal regulatory actions including authorizing the 
destruction of fish habitat are subject to an environmental assessment. Lake sturgeon are also 
being considered for listing pursuant to the federal Species at Risk Act (SARA). If listed, 
additional protection provisions will apply to the species and its habitat.  
 
Provincially, the Endangered Species Conservation Committee which was established under the 
Wildlife Act (R.S.A. 2000, W-10) advises the responsible Minister on issues relating to species at 
risk in the province, such as assigning status and preparing and adopting recovery plans.  The 
Environmental Protection and Enhancement Act (Chapter/Regulation: E-12 RSA 2000) is in 
place to protect land, water and air.  It requires those operating or proposing developments to 
meet their environmental responsibilities, and includes a legislated environmental assessment 
process.  The Alberta Public Lands Act (R.S.A. 2000, c. P-40) enables the designation of 
different types of Crown land use including agricultural, oil and gas and other resource uses.   
 
The Alberta Water Act (Chapter/Regulation: W-3 RSA 2000) focuses on managing and 
protecting the province’s water, and regulates the allocation of water.  It also provides protection 
to critical habitats via the Codes of Practice (http://environment.alberta.ca/01330.html), which 
restrict instream activities during biologically sensitive periods. Stream sensitivities are classified 
on the basis of how important their habitat is to the life history of one or more fish species.  
These classifications are based on information available from research and on the knowledge of 
provincial staff. Streams are ranked from A to D, with Class A streams having the highest level 
of protection and Class D receiving minimal protection. In the North Saskatchewan (Figure 9) 
and South Saskatchewan (Figure 10) rivers, deep-water habitats where sturgeon congregate and 
areas suitable for spawning have been classified as Class A habitat.  
 
Under the “Water for Life” strategy, Alberta supports the formation of Watershed Planning and 
Advisory Councils and the development of Watershed Management Plans.  Under this strategy 
watershed management plans have been developed for the South Saskatchewan River (Alberta 
Environment 2006a) and Beaver River (Alberta Environment 2006b) basins, and others are 
under way. 
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3.0 THREATS AND LIMITING FACTORS 

 
3.1 Overview 

 
The life history strategy followed by lake sturgeon has enabled the species to persist relatively 
unchanged over millions of years. However, delayed maturation, intermittent spawning, 
longevity, relatively narrow spawning requirements, migratory habits, and need for relatively 
long reaches of intact, functional prairie river ecosystems make lake sturgeon populations in the 
Saskatchewan River basin vulnerable to damage from human activities.  Their delayed 
maturation means that these large fish are of interest to harvesters long before they reach sexual 
maturity, and mature females that contain large numbers of eggs are particularly sought after. 
While long-lived, these fish do not reproduce annually following maturity.  Without careful 
fishery management the number of large spawning fish can be reduced to just a few individuals.  
This can make populations vulnerable to year-class failures and reduce their genetic fitness 
(Ferguson and Duckworth 1997).  The species’ longevity and consumption of fish and predatory 
invertebrates (e.g., crayfish) increase the likelihood that the large spawners will accumulate 
contaminants such as mercury and organochlorines, which can also reduce population fitness 
(Threader and Brousseau 1986; Doyon et al. 1999).  The availability of suitable spawning habitat 
is critical for population maintenance.  Activities such as dam construction and operation that 
alter the water velocity, depth, substrate, or temperature at these sites, or make them inaccessible 
to spawning sturgeon, can drastically reduce populations or extirpate the species from an area 
(Auer 1996a; Breining 2003).  Environmental perturbations and species introductions may also 
affect sturgeon populations by altering the abundance of prey, competitors, and predators. . 
 

3.2 Threats assessment  
 
The Recovery Team undertook a detailed assessment of threats to the species based on both 
published information and local knowledge.  Five primary categories of threat were identified:  
 
 species introductions,  
 habitat loss/degradation,  
 pollution,  
 natural processes, and 
 consumptive use/exploitation. 
 
A brief description of the methods and assessment of threats to the lake sturgeon is provided in 
Appendix 4.  The results are discussed below and summarized in Table 5.



 

 

Table 5. Detailed threats assessment for lake sturgeon in Alberta.  Threats have not been ranked and are not listed in any particular order. Codes 
(*H= High, M=moderate, L=Low, **P=Past, C=Current, F=Future, ? = Unknown) are explained in Appendix 4. 

Identified 
Threat 

Source  Detail Likelihood of 
Occurrence* 

Extent of 
Occurrence*  

Severity of 
Impact* 

Immediacy 
of Impact** 

Threat 
Significance*  

Mitigation 
Potential* 

Comments 

Legal or illegal 
stocking 

Non-native fish H H ? F L? L Concerns have been raised over white 
sturgeon.   

Crayfish H H L? P, C, F L? L  

Species 
Introductions 

Invasive alien 
species 

Parasites and 
Pathogens 

L H L-H F L? L  

Dam operation 
& construction 

H H H P, C, F H M  Changes in flow  

Water extraction H H M P, C, F H M Includes water use by agriculture, 
industry, urban areas. 

Reservoirs All types H M H P, C, F H M  

Habitat 
fragmentation 

 H H H P, C. F H L  

Habitat Loss/ 
Degradation 

Physical 
disturbances 

Pipeline 
crossings, 
shoreline 
development 
bridges, etc. 

H H M P, C, F M M  

Point Source  H H L-H P, C, F L-H M Examples include spills, industrial and 
municipal effluent, irrigation returns, 
(South Saskatchewan River) etc. 

Pollution 

Non-Point Source  H H L P, C, F M L  

Drought  H H M? P, F M L No legal fixed flows. Natural 
Processes 

Climate change  H H ? C?, F ? L Impossible to evaluate at this time, 
mitigation not possible at local level 
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Identified 
Threat 

Source  Detail Likelihood of 
Occurrence* 

Extent of 
Occurrence*  

Severity of 
Impact* 

Immediacy 
of Impact** 

Threat 
Significance*  

Mitigation 
Potential* 

Comments 

Illegal 
(poaching) 

H L? M? P, C,  F M? M  Harvests 

Legal H H M P H H The legal harvest of lake sturgeon in 
Alberta was suspended in 1997 in the 
North Saskatchewan River and 2004 in 
the South Saskatchewan River. 

Consumptive 
use/ 
exploitation 

Angling mortality Catch release L? H L? P, C, ( F?) L? H Primarily handling mortality. 

Other Threats Scientific sampling  H H L P, C, F L H The threat from further sampling is 
likely low and can be controlled. 

 Lake sturgeon 
stocking 

 L M ? F ? H Stocking could affect the genetic 
makeup of the population. 



 

3.2.1 Species Introductions 
Introduced species can threaten native fish fauna through predation, hybridization, competition 
for resources, the introduction of exotic diseases and parasites, and habitat degradation.  Key 
mechanisms by which non-indigenous species may be introduced into sturgeon habitat in Alberta 
include the legal or illegal stocking of fish, and intentional or unintentional transport of invasive 
species. While there is no evidence to date that species introductions have impacted lake 
sturgeon in Alberta, this may be a reflection of research effort.   
 
Stocked and invasive species have the potential to affect lake sturgeon throughout their range in 
Alberta. Upstream dispersal of introduced species within the Saskatchewan River is limited 
somewhat by dams that fragment the aquatic habitats (Figure 1).  However, organisms that are 
released in the headwaters could disperse downstream to colonize much of the river system.   
 
The overall significance of species introductions as a threat is considered low, albeit somewhat 
uncertain since the impact will depend upon the species introduced and its access to sturgeon 
habitat. The potential for mitigating the impacts of introduced or invasive species is low once 
they are established, as they are difficult to eradicate. 
 
3.2.1.1 Legal or Illegal Stocking 
Fish stocking, legal and/or illegal, has occurred in the Saskatchewan River in Alberta and is 
likely to continue to pose a threat in future.  The Government of Alberta has stocked Cutthroat 
Trout (Oncorhynchus clarkii), Rainbow Trout (Oncorhynchus mykiss), and Brown Trout (Salmo 
trutta) into the headwaters of the North Saskatchewan and South Saskatchewan drainages, and 
there are river reaches where these species occur with lake sturgeon. The sturgeon’s habit of 
living and spawning in fast water, its fast growth to a large size, and heavy armour plates limit its 
vulnerability to predation by other fishes.  These attributes and the species’ diet of molluscs and 
crustaceans enable it to coexist with a wide variety of other bottom-feeding fishes. 
But, eggs and fry are vulnerable to predation.   
 
Illegal stocking of fish has also occurred in Alberta reaches of the Saskatchewan River, as 
evidenced by the presence of Goldfish (Carassius auratus) (Nelson and Paetz 1992).  Several 
dead tilapias (F. Cichlidae) have been found but it is not clear whether they were surviving in the 
river (D. Watters, AESRD pers. comm. 2009).  Neither species is likely to compete with 
sturgeon or to introduce diseases or parasites that affect them.  Introduction of the White 
Sturgeon (Acipenser transmontanus), which is closely related to the lake sturgeon, would be of 
greater concern.  This species has been carried by pet stores in Edmonton and inhabits rivers in 
British Columbia.  If introduced it might compete and/or interbreed with lake sturgeon.  Whether 
introduced white sturgeon would survive to reproduce is unknown.  Natural hybridization of 
sturgeon species is rare but sometimes occurs where habitat has been disrupted, such as below 
hydroelectric dams (Metcalf and Zajicek 2001). To our knowledge, no natural hybrids of these 
two species have been reported.  They have been hybridized in the laboratory, albeit with some 
difficulty (Cher and Clark 1985). Their hybrids might be capable of producing fertile offspring 
(Metcalf and Zajicek 2001).  
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Because fish have been, and may continue to be, stocked into the Saskatchewan River stocking 
has a high likelihood of occurrence and could pose a threat in future. The creation of reservoirs 
can raise interest in the stocking of non-native fishes to enhance recreational fishing or for 
aquaculture, and might facilitate the introduction of these species into habitats up and down 
stream. Reservoirs on the Bow River are used extensively for fishing and have been stocked with 
a variety of trout species (Clipperton et al. 2003). 
 
3.2.1.2 Invasive Alien Species - Crayfish 
The introduction of crayfish can cause shifts in fish communities through predation of fish eggs 
and young, competition for benthic invertebrates, and modification of aquatic vegetation 
(Chambers et al. 1990; Momot 1995; Dorn and Mittelbach 2004; Willis and Magnuson 2006).  
The northern crayfish (Orconectes virilis) is a recent invader of the North Saskatchewan and 
South Saskatchewan drainages.  Before 1990 it was rare in Alberta, having only been reported 
from the Beaver River which forms part of the Churchill River drainage basin (Clifford 1991).  
Whether the crayfish in the newly invaded drainages have dispersed naturally from neighbouring 
areas or were introduced at numerous locations is unknown, but currently under investigation.  
Either way, their populations have exploded in the last two decades.  
 
In laboratory studies crayfish were more effective predators of young-of-the-year lake sturgeon 
than were adult Rock Bass, Ambloplites rupestris, Smallmouth Bass, Micropterus dolomieue, or 
Northern Pike, Esox lucius (Crossman 2009; see also Breck and Hay-Chmielewski 2003).  When 
Emerald Shiners (Notropis atherinoides) were present as alternative prey, crayfish consumed 
significantly more sturgeon and the fish predators more shiners.  Predation by crayfish may be a 
significant cause of mortality among juvenile lake sturgeon up to 3 months of age. This is 
somewhat offset by the importance of crayfish in the diet of adult and large juvenile sturgeon 
(e.g., Ecologistics Limited 1987; Sandilands 1987).  While the influx of crayfish may disrupt the 
food web of the Saskatchewan River and increase mortality of young sturgeon, the widespread 
coexistence of these species suggests that this threat is manageable for sturgeon populations over 
the long term.  The severity of this threat was considered low but somewhat uncertain. 
 
3.2.1.3 Parasites and pathogens 
The introduction of parasites or pathogens capable of harming lake sturgeon in Alberta was 
considered unlikely.  While such introductions might occur in the future, the severity of any 
impact is unpredictable and the significance was considered low.  Very little is known about 
pathogens of lake sturgeon, so there is considerable uncertainty associated with this threat 
assessment.   
 
Disease may be contributing to the significant emaciation and mortality observed recently among 
juvenile lake sturgeon at the Grand Rapids hatchery in Manitoba.  While the cause of this 
problem has not been confirmed, cellular changes consistent with concurrent iridovirus and 
herpesvirus infections have been identified in tissue samples collected from these fish (S. 
Clouthier, DFO Winnipeg, pers. comm. 2010).  It is not known whether these viruses occur 
naturally in the Saskatchewan River lake sturgeon, or cause mortality among lake sturgeon under 
natural conditions. Research on the iridovirus and herpesvirus that may be affecting lake 
sturgeon is ongoing. Strategies are available for reducing the probability of introducing 
iridovirus with transplanted sturgeon (LaPatra et al. 1999; Metcalf and Zajicek 2001).  
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The Silver Lamprey (Ichthyomyzon unicuspis) parasitizes lake sturgeon and could be a concern if 
it were introduced into the Saskatchewan River.  These lampreys occur in the Nelson River basin 
but have not been reported in the Saskatchewan River upstream of Grand Rapids (Neave et al. 
2007). They sometimes parasitize lake sturgeon in large numbers (Vladykov 1985), and do so in 
both summer and winter (Cochran et al. 2003).  Whether the silver lamprey would establish or 
cause significant mortality among sturgeon in the Saskatchewan River watershed is unknown.  
The Sea Lamprey (Petromyzon marinus) can cause mortality among lake sturgeon, either 
directly or from secondary fungal infections (Patrick et al.  2009). Smaller sturgeon (<650 mm 
FL) are most at risk.   
 
3.2.2 Habitat Loss/Degradation 
Lake sturgeon have adapted to the highly variable natural flow conditions and elevated turbidity 
characteristic of the prairie rivers they inhabit.  Activities that alter these habitats may put the 
fish at risk.   Habitat loss, either through degradation or fragmentation, is a significant threat to 
the survival of lake sturgeon in the Saskatchewan River drainage.  A number of existing or 
potential activities related to water use contribute to this threat by:  1) changing flows, 2) 
creating reservoirs, 3) fragmenting habitats, and/or 4) causing physical disturbances. These 
threats can occur in combination in large river systems such as the Ottawa River, where water 
power management appears to be the primary factor currently affecting the recovery of lake 
sturgeon populations (Haxton and Findlay 2008).   
 
3.2.2.1 Changes in Flow 
Changes in flow are a significant limiting factor to sturgeon populations (Auer 1996a).  Adverse 
impacts can occur if flow is reduced, or if water currents are increased. Reductions in stream 
flow related to dam construction and operation, and from water extraction, present one of the 
biggest challenges to increasing lake sturgeon numbers in Alberta.  These reductions are 
particularly worrisome where they affect spawning sites in the spring and early summer when 
spawning occurs, eggs are incubating, and larvae are in the gravel or drifting downstream. The 
creation of unexpectedly strong water currents that entrain fish at hydroelectric intakes or 
spillways can also damage individual sturgeon and populations, either by causing physical 
injuries or by stranding fish in pools below the outlets (Seyler et al. 1996).   
 
3.2.2.2 Dam Construction and Operation 
Locations of the main hydroelectric dams and irrigation weirs in the Saskatchewan River and its 
tributaries are shown in Figure 1.  Several others structures that are either partial blockages or 
upstream of the sturgeon distribution are not shown, including: the Western Irrigation District 
Weir on the Bow River at Calgary and structures upstream of the Bearspaw Dam.  
 
Both the North Saskatchewan and South Saskatchewan rivers are affected by dam construction 
and operation, so the extent of this threat is high.  Severity and significance are also considered 
high, as dams can alter spawning habitats up and down stream, block upstream fish movement, 
and/or damage fish moving downstream (turbine mortality).  The Bassano Dam on the Bow 
River is an impassable barrier to upstream fish movement. The operational minimum flow below 
the dam is 8.5 m³/s  based on a Temporary Authority issued in 1988 (D. Matis, AB Environment, 
pers. comm. 2009).  This flow is very low relative to the size of the river and will not enable 
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sturgeon in most seasons of most years to move upstream to the dam.  These impacts are 
ongoing, and the potential for mitigation is moderate.   
 
Habitat losses from dam construction and operation exceed the potential for mitigation through 
flow manipulation.  Mimicking natural spring and early summer flows can significantly improve 
spawning success downstream from hydroelectric dams (Auer 1996b; Quinlan 2007).  The 
conversion of peaking facilities to near run-of-the-river operation reduces the large daily 
fluctuations in river flows, creating a more natural flow regime.  This flow maintenance during 
the spawning season can enable more and larger fish to spawn, reduce the time they spend at 
spawning sites, reduce the potential for egg and larval losses, and increase the number of ripe 
and running females observed.  
 
 Sturgeon will use artificial spawning beds and their construction in regulated rivers can 
significantly improve spawning success (LaHaye et al. 1992; Bruch 2004; Johnson et al. 2006; 
Verdon et al. 2007).  An artificial spawning feature was constructed in the North Saskatchewan 
River at Edmonton in 2005 (City of Edmonton 2005; TERA Environmental Consultants 2010).  
The design was based on characteristics of manmade spawning habitats in Wisconsin that have 
proven most successful at attracting sturgeon to spawn (Bruch and Binkowski 2002; Bruch 
2004).  Monitoring of the site in 2009 did not find evidence of sturgeon spawning but did find 
significant siltation, and currents that were below those preferred by spawning sturgeon (TERA 
Environmental Consultants 2010).  Monitoring will continue until 2011 and the feature may be 
modified thereafter if it has not been successful at attracting sturgeon to spawn. 
 
There is also interest in constructing a new dam on the North Saskatchewan River near North 
Battleford, SK (Highgate Dam; Golder Associates Ltd. 2008), and another on the South 
Saskatchewan River, downstream of Medicine Hat, AB (Meridian Dam; Golder Associates Ltd. 
2002; Dearborn 2009a, b).  In reviewing any future dam proposals, the potential impacts on the 
lake sturgeon will need to be thoroughly considered.  Particular attention should be paid to 
fragmentation and any further modification of the flow regime.   
 
3.2.2.3 Water Extraction 
Surface water extraction, including diversion from mainstems for irrigation, has been ongoing 
for about a century and will continue for the foreseeable future in both the North Saskatchewan 
and South Saskatchewan river basins of Alberta. Impacts to lake sturgeon can occur from the 
effects of withdrawals on habitat and from the intake structures themselves.  Inappropriate 
withdrawal rates or screen openings in water intakes can cause mortality in fish by entrainment 
or impingement. The impact of these intakes on lake sturgeon in Alberta are unknown. Water 
extraction accounts for a much smaller proportion of the changes to flow in the North 
Saskatchewan River than does dam construction and operation.  The effect of water extraction on 
fish habitat is considered significant and is greater in the South Saskatchewan River, where there 
is more irrigation withdrawal than from the North Saskatchewan River.  The overall severity of 
this impact on the lake sturgeon is considered moderate.   
 
At present, not all of the water that is allocated for use under existing water licenses is used.  If 
this pattern changes and more water is removed, the impacts of water withdrawal on lake 
sturgeon populations would increase. An assessment of alternative flow scenarios has been 
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conducted for the Red Deer River (Goater et al. 2008). It predicted serious impacts to the aquatic 
ecosystem with measureable declines in condition or abundance of stream biota if the use of 
existing water licenses increases.  Impact mitigation potential is moderate, since withdrawals are 
regulated but water is also essential to many human activities so reducing withdrawals may be 
difficult to implement.  
 
Groundwater extraction occurs throughout Alberta but the effect of its withdrawal on the surface 
waters is not well understood. 
 
3.2.2.4 Reservoirs 
In large regulated rivers such as the Ottawa River, which has been affected by water power 
development, the relative abundance of lake sturgeon can be greater in unimpounded reaches 
than impounded reaches (Haxton and Findlay 2008). Impoundments alter habitat types, flow 
regimes, sediment loads, microbiota and water temperatures, and may also increase the risk of 
species introductions (Quist et al. 2004).  These changes often produce systems that are 
narrower, less turbid, less subject to fluctuations in temperature and flow, and less productive 
with less substrate movement (Cross et al. 1986; Pfleiger and Grace 1987; Shaw and Anderson 
1994; Quist et al. 2004).  In systems that were historically turbid, impoundment can lead to a 
shift in species abundance that favours fishes that were not characteristic of turbid water 
(Pfleiger and Grace 1987; Quist et al. 2004).  
 
In the decade following construction of the Dickson Dam in 1983, the effects of impoundment 
could be measured well downstream in the Red Deer River (Shaw and Anderson 1994).  Water 
turbidity immediately below the dam dropped but returned to normal in a short distance, 
however reduced ion concentrations were measured downstream to the Saskatchewan Border.  
Populations of phytoplankton and attached algae increased immediately below the dam, possibly 
in response to more stable flow conditions.  The abundance of the zoobenthos also increased 
immediately below the dam, but the diversity declined.  The effects on downstream water quality 
may have continued as the reservoir matured in the ensuing decades. 
 
Water released from storage reservoirs is often withdrawn from near the bottom of the reservoir. 
These hypolimnetic withdrawals can cool reaches of river downstream in summer and warm 
them in winter (Shaw and Anderson 1994).  The effects of hypolimnetic discharges from the 
Dickson Dam are measureable in the Red Deer River for at least 20 km downstream.  This is 
well upstream of the sturgeon distribution in the river.  In the Oldman and North Saskatchewan 
rivers, the effects of hypolimnetic discharges likely occur upstream of sturgeon spawning 
habitats.  Hypolimnetic temperature effects are not an issue below the Bassano Dam as it releases 
surface water. 
 
Impounding water in the Oldman River has reduced the effects of drought in the South 
Saskatchewan River and may have extended the availability of suitable summering habitat for 
the lake sturgeon further upstream than under natural flow conditions.  Increased minimum flows 
afforded by the Oldman Reservoir have also improved the dissolved oxygen levels relative to 
historic conditions, reducing the frequency of critically low dissolved oxygen levels in July and 
August both up and downstream from Lethbridge (Hazewinkel and Saffran 2007). The net effect 
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of these changes on the population is unknown, since upstream habitat gains may be offset by 
downstream losses, and other aspects of the species’ life history may be affected.  
  
Numerous dams and weirs have impounded reaches of the Saskatchewan River system creating 
reservoirs (Figure 1).  In the North Saskatchewan River these reservoirs are situated in headwater 
areas that have not historically supported sturgeon.  Sturgeon do occur downstream of Bighorn 
Dam to Rocky Mountain House.  Reservoirs on the South Saskatchewan River system that may 
have altered sturgeon habitat include Lake Diefenbaker in Saskatchewan and the Oldman 
Reservoir in Alberta.  The water from Lake Diefenbaker does not back up into Alberta, but 
creation of the lake may have altered habitat used by sturgeon that also use Alberta waters.  .  
The extent of this impact, based on the footprint of existing reservoirs in Alberta, is considered 
moderate. The severity of impacts is considered high, since reservoir creation alters habitats and 
may eliminate spawning or other important habitat used by sturgeon or prevent their access to 
and from that habitat.  The significance of this threat is considered high based on the potential for 
future reservoir creation and the associated impacts.   
 
Mitigation potential is low, since once a reservoir is constructed it is unlikely to be removed and 
if it is the habitat may have been significantly altered.  Reservoirs levels can sometimes be 
stabilized to more closely resemble lakes but this is unlikely in Alberta, so these habitats do not 
constitute lakes of the sort used by sturgeon elsewhere. There are no confirmed reports of 
sturgeon living in Alberta reservoirs.  
 
3.2.2.5 Habitat Fragmentation 
Barriers to fish passage are one of the most significant obstacles to the restoration of lake 
sturgeon populations (Auer 1996a; Breining 2003; Aadland et al. 2005). Lake sturgeon habitat in 
the Saskatchewan River system has been fragmented by numerous dams and weirs (Figure 1).  
These structures are widely distributed in both the North Saskatchewan and South Saskatchewan 
watersheds.  Some of them have been in place for nearly a century, and there is interest in 
constructing more dams in the future.  The severity of habitat fragmentation impacts on lake 
sturgeon in Alberta is believed to be high.  The Gardiner Dam in Saskatchewan effectively 
prevents the movement of sturgeon from the North Saskatchewan River into the South 
Saskatchewan River in Alberta.   
 
Mitigation potential is low, since these structures are likely to remain place for the foreseeable 
future, and modifications to effectively pass large sturgeon around large dams are difficult and 
expensive (Peake et al. 1997; AECOM Canada Ltd. 2009).  While the lack of effective fish 
passage continues to fragment sturgeon habitats across North America, efforts to mitigate this 
problem are showing some success with low-level dams and weirs.  Efforts are underway in 
Minnesota to reconnect sturgeon habitat in the Red River by removing small dams and replacing 
them with rapids, and through the installation of nature-like fishways (Aadland et al. 2005).  In 
2008, sturgeon passage was observed in the Eastmain-1 Fishway in northern Quebec, where fish 
were able to surmount a 3 m barrier (Mercier 2009; J.-F. Mercier, AECOM Tecsom Inc., 
Montreal, pers. comm.).   
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3.2.2.6 Physical Disturbances 
Sturgeon habitat can be threatened by disturbances that alter bottom substrates or shorelines, 
mobilize sediment, or cause direct physical or visual disturbances.  Examples of human activities 
that can disturb sturgeon habitat include the construction of linear developments such as open-
cut pipelines and roadways, removal of granular materials, the operation of water intakes, 
development of shorelines, logging, and livestock use of the flood plain.  Such disturbances are 
widespread and occur throughout the Saskatchewan River watershed.   
 
Threats to sturgeon habitats from physical disturbances have occurred and will continue.  Most 
of these activities have a small footprint and do not affect large reaches of river, so the overall 
severity of this threat is considered moderate.  In some sensitive areas the effects could be 
greater, particularly if spawning success is affected.  Research is needed to identify these 
sensitive habitats.  Mitigation potential is moderate as the Fisheries Act (Section 35.1) prohibits 
the “harmful alteration, disruption or destruction of fish habitat”, and project approvals typically 
can require that physical disturbances be avoided wherever possible.  Where impacts cannot be 
mitigated authorization and compensation under the Fisheries Act may be required.  
 
3.2.3 Pollution 
The environmental and dietary exposure and susceptibility of lake sturgeon, particularly 
juveniles, to a wide variety of pollutants remains uncertain and few Alberta sturgeon have been 
assayed for contaminants.  Consumption advisories related to mercury levels in the flesh have 
been issued for some other fish species that coexist with lake sturgeon in Alberta.  
 
Of 23 contaminants assayed from lake sturgeon in the Ottawa River, only three were above the 
detection limits:  total PCB (polychlorinated biphenyl), DDT (dichloro-diphenyl-trichloroethane; 
n = 36) and its metabolites, and total mercury (n = 48; Haxton and Findlay 2008).  Detectable 
concentrations of a variety of organochlorine contaminants were found in sturgeon eggs from the 
St. Clair River (Nichols et al. 2003).  Developmental malformations in lake sturgeon from the St. 
Lawrence River may be associated with environmental contaminants such as coplanar PCBs 
(Doyon et al. 1999). In Ontario’s Moose River, which has been impacted by hydroelectric 
development, the tissue mercury in lake sturgeon over 102 mm TL exceeded the commercial 
consumption guideline of 0.5 ppm (Threader and Brousseau 1986).   
 
Discharges of untreated domestic sewage and pulp and paper effluents have been implicated in 
the decline of various lake sturgeon populations.  Such discharges decimated the Lac des Deux 
Montagnes sturgeon population in Quebec by causing a prolonged period of winter anoxia 
(Dumont et al. 2007).  Toxic effluents discharged into the St. Lawrence River caused a large die-
off of sturgeon there ca. July 1984 (Dumont et al. 1987).  In Quebec’s Assomption River, 
massive egg and larval mortality occurred before sewage treatment was implemented, following 
which larval production increased 10-fold (Dumas et al. 2003 cited in Dumont et al. 2007).   
 
3.2.3.1 Point source 
The likelihood of point source pollution entering the North Saskatchewan or South 
Saskatchewan rivers at levels that would threaten lake sturgeon survival was considered 
moderate, but this threat is widespread and ongoing.  Point sources in the North Saskatchewan 
River tend to be related more to industrial activity; those in the South Saskatchewan River to 
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agriculture.  Some examples of point sources for pollutants include irrigation returns, confined 
feeding operations, stormwater and sewage outfalls, gas leaks, and accidental spills at river and 
tributary crossings.  
  
When flows in the irrigation canals are ramped down in the fall, typically between 30 September 
and 15 October, turbid water containing elevated concentrations of nutrients, ions, and other 
chemicals is returned to the Saskatchewan River (Little et al. 2010). Irrigation returns affect 
primarily the South Saskatchewan River watershed from Lethbridge to Medicine Hat.  These 
impacts will have increased progressively over the past century as irrigation expanded, and in 
response to changing cultivation, fertilization, and herbicide application practices.  The impact of 
increased turbidity on lake sturgeon should be small, as the species tolerates turbid water and the 
river system is subject to natural erosion during periods of high flow.  Young-of-the-year may be 
most affected.  Other contaminants in the inflow (e.g., pesticides, herbicides, nutrients, bacteria, 
pharmaceuticals, metals, etc.) are likely of greater concern. In the Lethbridge Irrigation District, 
pesticide detection was generally highest in the return flows followed by secondary and then 
primary source waters (Little et al. 2010). 
 
All of the municipal effluents in the Saskatchewan River basin now receive at least secondary 
treatment (Partners for the Saskatchewan River Basin 2009).  In Alberta, Banff and Calgary also 
carry out advanced nutrient reduction.  The effects of contaminants in stormwater runoff on the 
basin will become more apparent as sewage treatment improves and stormwater treatment may 
be required. Municipal waste water in the South Saskatchewan River basin is a source of 
estrogen-like compounds that can cause hormonal disruption in fishes (Jefferies et al. 2008). The 
inadvertent release of a toxic substance at any one of the river crossings including bridges or 
pipelines could have serious consequences. 
 
The severity of any damage to aquatic communities from point source pollutants and the 
significance of this threat to lake sturgeon are uncertain, and could range from low to high.  Both 
will depend upon the substance released, the location of the release, time of year, and the 
potential to mitigate the impacts.  Mitigation potential was considered moderate since 
contaminants emanating from a point source are easier to locate and control than those from non-
point sources.  Moderate mitigation is possible through control of deleterious substance use 
and/or creation of wetland filters to reduce returns of these substances to the rivers. 
 
3.2.2.2 Non-Point Source 
Non-point sources of pollution in the vicinity of the South Saskatchewan River are limited 
mostly to the runoff of agricultural pesticides and fertilizers.  Pollution in irrigation canal return 
flows is discussed above. Large areas of both the North Saskatchewan and South Saskatchewan 
River watersheds are used as range land or under cultivation, so the extent of this ongoing threat 
and its likelihood of occurrence were considered high.   
 
Mercury may also be deposited from the atmosphere and mobilized at reservoirs from inundated 
soils. In Saskatchewan, mercury levels in the sturgeon were sufficient to close the fisheries 
below Lake Diefenbaker in the early 1970s (North/South Consultants Inc. 2002)  The Alberta 
Fisheries regulations have mercury advisories for other predatory species in the Saskatchewan 
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River basin but,  to date, there has been very little testing of lake sturgeon in Alberta for mercury 
contamination.   
 
Overall, the threat severity of non-point source pollution was considered low.  In the South 
Saskatchewan River the rough terrain near the river channel prevents crops in most areas from 
being grown within about 400 m of the river and acts as a buffer, reducing the potential for direct 
contamination of the river.  However, non-point source pollution  was considered a moderately 
significant threat to lake sturgeon, with more sampling required to determine current levels and 
establish a baseline for the future. The mitigation potential for non-point source pollution is low 
since sources can be difficult to identify and extensive or widely dispersed.   
 
3.2.4 Climate and Natural Disasters 
The preceding sections outline threats to lake sturgeon survival and habitat caused by human 
activities.  Two processes, drought and climate change, also have the potential to significantly 
impact these fish.  
 
3.2.4.1 Drought 
Southern Alberta is susceptible to extreme drought conditions, particularly during the summer 
and early fall.  Droughts occur on a regular basis in both the North Saskatchewan and South 
Saskatchewan watersheds—sometimes basin-wide, and in combination with water regulation and 
extraction practices can significantly reduce water levels.  
 
Sturgeon are most likely to be affected by drought conditions from late summer through the 
winter.  However, low water levels following spawning in the spring and early summer could 
expose eggs to variable water temperatures, low oxygen concentrations, and desiccation 
(Brousseau and Goodchild 1989; Rosenberg et al. 1997).  Eggs exposed to temperatures greater 
than 18°C have lower embryonic survival rates (Wang et al. 1985). Fry exposed to falling water 
levels may be trapped in shallow pools where they would be vulnerable to predation and exposed 
to high temperatures and low oxygen concentrations (Brousseau and Goodchild 1989; Rosenberg 
et al. 1997). High mortality of juveniles held at 23°C in laboratory growth tests suggests that this 
temperature may be near their upper incipient tolerance level (Wehrly 1995).  Maximum summer 
water temperatures in the Red Deer River downstream of Drumheller can exceed 24°C (Saffran 
and Anderson 1997). Because of their large size adult sturgeon may be more vulnerable to 
stranding when water levels fall than other fish species.   
 
The tolerance of lake sturgeon to low oxygen concentrations is unknown. High mortality (86%) 
occurred among young-of-the-year shortnose sturgeon (Acipenser brevirostrum) held at a 
dissolved oxygen concentration of 2.5 mg/l (Jenkins et al. 1993).  Fish older than 100 days were 
more tolerant of low oxygen levels (20% mortality). Sturgeon may become less tolerant of low 
oxygen as water temperature rises (Flournoy et al. 1992).  
 
Tree-ring growth provides evidence of past droughts that were more severe and longer lasting 
than those measured over the past century (Case and MacDonald 2003; Schindler and Donahue 
2006a; Axelson et al. 2009; St. George et al. 2009). Similar, climate-mediated extremes may 
recur in the future. Natural drought conditions alone may seriously stress sturgeon populations, 
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but the combination with other anthropogenic stresses could compound the severity of drought 
effects significantly.  
 
The severity of this threat and its significance to sturgeon populations will depend on the 
intensity and duration of the drought.  The potential for mitigation is considered low. 
Limiting licensed water withdrawals would help mitigate the severity of a widespread drought. 
Existing water storage capacity could offer some mitigation potential but would require changing 
flow conditions to afford protection to fish habitat.   
 
3.2.4.2 Climate Change 
Climate change has the potential to impact water availability, temperature, and a broad range of 
other issues thereby affecting the availability and quality of lake sturgeon habitat throughout 
Alberta (Schindler and Donahue 2006a; Sauchyn and Kulshreshtha 2008).  Predictive models of 
the Prairie hydroclimate suggest that more water will be available in future in the winter and 
spring but less in summer due to earlier spring runoff and a longer, warmer summer season with 
greater water loss by evapotranspiration (Sauchyn and Kulshreshtha 2008; Lapp et al. 2009).  
The net result may be less surface water but also greater seasonal and interannual variation. As in 
the past, more intense, longer-lasting droughts may occur (Case and MacDonald 2003; Schindler 
and Donahue 2006a; Axelson et al. 2009; St. George et al. 2009). 
 
Climate warming and human modifications to catchments have already significantly reduced the 
flows of the North Saskatchewan and South Saskatchewan rivers during the summer months, 
when human demand is greatest (Schindler and Donahue 2006a,b). In the near future, the effects 
of climate warming on glaciers, snowpacks, and evaporation may combine with cyclic drought 
and rapidly increasing human activity to cause a crisis in water quantity and quality in the 
western Prairie Provinces.  Some impact of this threat can be mitigated by adjusting water policy 
and management to compensate for more prolonged drought and lower average flows (Sauchyn 
et al. 2008).   
 
The effects of climate change on sturgeon are unpredictable, as are the impacts of measures that 
may be necessary to protect human activities.  The lake sturgeon is clearly robust, having 
persisted despite many past climatic events.  Whether the sturgeon withstood past long-term 
droughts within its current distribution in Alberta or moved to more favourable waters and 
returned later is unknown.  Impoundments may offer sturgeon a refuge from drying river beds 
but dams may prevent them from recolonizing reaches of river.  Consequently impacts to lake 
sturgeon should be considered in any adjustments to water policy and management related to 
climate change. As the largest fish in the Saskatchewan River watershed, sturgeon may be most 
vulnerable to the effects of low water.  
 
3.2.5 Consumptive Use/Exploitation  
Threats to lake sturgeon from fishing were considered under three categories: illegal poaching, 
legal harvest, and angling mortality.  Each of these threats operates differently and requires 
different mitigation.  Long-term mark-recapture studies are needed to improve population 
estimates and assess threats posed by consumptive use.  Uncertainties in the population estimates 
need to be reduced, since data deficiencies that hamper population estimates will affect how the 
resource is regulated. 
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3.2.5.1 Illegal Harvest (Poaching) 
In the past two years two fishermen in Alberta have been convicted of poaching lake sturgeon.  
During that time the number of poachers who avoided capture is unknown.  Consequently, the 
impact of poaching on lake sturgeon recovery is unknown.  While sturgeon poaching is likely to 
continue, the presence of other fishermen at well-used sites may limit poaching. Consequently, 
the extent of this threat was considered to be low, albeit somewhat uncertain.  The number of 
fish removed may be small but the impact could be substantial if they are large, breeding fish.  
Public awareness and penalties for poaching have both increased, so both the severity and 
significance of this threat were considered moderate.  This assessment is somewhat uncertain due 
to the limited number of site visits by enforcement personnel, and the species’ extensive 
distribution. While poaching cannot be eliminated completely it can be reduced by education and 
enforcement.   
 
3.2.5.2 Legal Harvest 
There is no current legal harvest of sturgeon in Alberta.  Angling has been catch and release only 
in the North Saskatchewan River since 1997 (Williamson 2003), and in all Alberta waters since 
2004/05 (Clayton 2004).  This regulatory change has mitigated the effects of angler harvests.  
Sturgeon are targeted throughout their range in Alberta but by a relatively small group of anglers.  
Any resumption of legal harvest at this time would constitute a significant threat to the sturgeon 
population. 
  
3.2.5.3 Catch and Release Angling 
The impact of catch and release recreational angling on lake sturgeon populations in North 
America is largely unknown.  A limited study in Minnesota to assess tag loss and delayed 
handling mortality of lake sturgeon (510-1328 mm TL) caught in gillnets, or by angling, did not 
report any tag loss or mortality after 72 hours (Stewig 2005). Physiological studies found that 
adult lake sturgeon were maximally stressed by gillnet capture and subsequent handling for 
tagging, but recovered to their resting state within 3 days (Baker et al. 2008).  No mortalities 
were observed among the 21 fish held for study after tagging.  These studies were conducted in 
cool water (≤ 17°C); the results may not be transferrable to warmer waters.  Most of the lake 
sturgeon (n = 84; 0.8 to 45.5 kg) caught on set lines in the St. Clair River, Michigan, were 
hooked in the mouth and experienced little visible damage or stress (Thomas and Haas 1999).  
But, about 20% of the fish were hooked outside the mouth (snagged); in a few cases with 
considerable bleeding and tissue damage. The highest incidence of snagging coincided with peak 
spawning activity and may be related to a behavioural change associated with spawning.  
 
Lake sturgeon are typically hooked near the mouth opening, seldom deep in the throat, so 
barbless hooks can be removed easily and with minimal damage to the fish (D. Baldie, pers. 
obs.).  In the Great Lakes Aquarium several lake sturgeon held in a shallow aquarium “touch 
station” over the past 3 years have doubled in length, from 30-40 cm to 60-80 cm (B. Nelson, 
Great Lakes Aquarium, Duluth MN, pers. comm. 2009).  Despite constant and occasionally 
rough handling they have not shown signs of illness or undue stress. These observations suggest 
that the species is robust when properly handled. Some fish tagged in Alberta have been 
recaptured and handled up to 8 times, albeit by trained personnel (D. Watters, pers. obs.). Large 
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fish are likely more susceptible to handling injuries than small fish, which are easier to control 
and support, and should not be removed from the water.   
 
Catch and release angling is a potential threat to lake sturgeon throughout Alberta, both in terms 
of reduced fitness and direct mortality.  The severity and significance of this threat were 
considered low but somewhat uncertain given the lack of direct data from the fishery and 
potential that even low mortality might affect population recovery.  Regulatory changes in future 
could alter the immediacy of this threat.   
 
A variety of regulatory measures that have been used in other jurisdictions can be used to 
mitigate the impacts of catch-release fisheries, including:   

 specifying fishing areas to create reserves and thereby limiting access to the fishery or 
areas of special concern (areas of congregation) (e.g., BC);  

 limiting the angling season, which is currently open year-round in the North 
Saskatchewan River in Alberta;  

 limiting the number of catch-release anglers who can target sturgeon, as the fishery is 
currently open to everyone;  

 specifying the use of only single point barbless hooks (e.g., WA) or circle hooks (e.g., 
ID), tackle that is heavy enough to capture large fish without tiring them unnecessarily 
(e.g., BC), and weights rigged to fall off when the line breaks; 

 limiting the types of bait that can be used (e.g., BC);  
 providing instructions or training on how to handle and release fish or requiring the use 

of a guide trained in proper handling techniques (e.g., ON); 
 providing a length/weight conversion scale with licenses to reduce handling (e.g., SK); 
 prohibiting the removal of large fish from the water totally or in part (e.g., WA); and 
 requiring that fish be released immediately after capture (e.g., IL).  

 
3.2.6 Other Threats  
Two other threats were identified, scientific sampling and lake sturgeon stocking, both of which 
can be mitigated.  
 
3.2.6.1 Scientific Sampling 
Scientific sampling will continue as a means of assessing sturgeon population recovery over the 
species’ range in Alberta.  The severity and significance of this threat are low since live-
sampling techniques are now used.  Any threat posed by scientific sampling in the future can be 
mitigated by simply not issuing scientific sampling permits, which are required under the 
Fisheries (Alberta) Regulations and SARA if the species is listed. 
 
3.2.6.2 Lake Sturgeon Stocking 
Spawning populations of lake sturgeon in different rivers are often genetically distinct, and it is 
important to maintain their genetic integrity (Welsh and McClain 2004). Stocking lake sturgeon 
to restore populations can alter the genetics of the native population such that it is no longer 
distinct.  It may also reduce the genetic fitness of the native population since hatcheries have a 
limited gene pool to draw from.   
Sturgeon have not been stocked into Alberta waters to date, and future stocking is unlikely.  
Likewise, it has not been stocked in Saskatchewan upstream of the François-Finlay or Gardiner 

45 



 

dams, where it might disperse into Alberta.  Because stocking is government regulated it can 
simply be avoided, or any stocking programs can be designed to avoid genetic issues by using 
local breeding stock and enough individuals to provide a variety of genetic lines. An 
experimental method known as “head start”, whereby naturally-spawned sturgeon larvae are 
collected and reared in hatcheries until they are past the critical period of larval survival can 
dramatically improve sturgeon recruitment (Peterson et al. 2007). This approach offers an 
alternative to traditional stocking, which should only be used a last resort where populations 
have been depleted to a critical level. Better understanding of the genetic structure of Alberta 
populations is required in case future stocking is required to maintain or enhance populations. 
 

4.0 KNOWLEDGE GAPS AND RESEARCH PRIORITIES 

  
4.1 Biology 

 
Very little is known about key aspects of the life history and biology of lake sturgeon in Alberta.  
Some information is available on population structure and movements but little for early life 
stages.  Information is required on the species’ spawning requirements and behaviour, 
reproductive potential, and rates of recruitment and mortality. The early life history of sturgeon 
in Alberta has not been studied.  Information is required on all aspects of egg incubation and 
larval rearing requirements, including larval drift.  Existing life history data are mostly from the 
open water period, so data on winter distribution and life history are needed for all life stages. 
Accurate threats assessments and critical habitat identifications depend upon this information, so 
studies to gather it should be a priority.   
 

4.2 Habitat 
 
The habitat requirements of lake sturgeon in the North Saskatchewan and South Saskatchewan 
rivers are not well understood.  With the exception of the Grand Forks, spawning sites have not 
been identified in either river.  Juvenile sturgeon occur in both rivers but little is known of their 
seasonal distribution or habitat use.  These are important gaps in knowledge of the species 
distribution and habitat use.  Designation as Class A habitat in the Provincial Codes of Practice 
has afforded a measure of protection to some habitats important to sturgeon but there are likely 
others that should be identified to regulators.  
 

4.3 Abundance 
 
Sturgeon abundance in the North Saskatchewan and South Saskatchewan rivers has been 
estimated through mark-recapture programs; however, uncertainties remain regarding underlying 
assumptions necessary to estimate abundance.  Ongoing mark-recapture studies must be 
continued and refined to reduce uncertainties related to survey methodology, particularly 
sampling biases related to survey techniques, area coverage, and tag loss. Until these sources of 
uncertainty are reduced conservation targets set for the population sizes must account for them 
by estimation, which will reduce target precision.  The magnitude of natural variability in 
population size is also unknown, making it difficult to determine if changes in abundance over 
the short term are normal or a response to human activities.  To address this gap, baselines need 
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to be established for key population parameters so that changes can be identified and assessed.  
This is particularly important given the potential for ongoing and future impacts.   
 

4.4 Threats 
 
Some potential threats cannot be fully evaluated because information on stressors and the 
mechanisms by which they affect lake sturgeon are not well understood.  To accurately predict 
the effects of impoundment, for example, requires better knowledge of how changes to the North 
Saskatchewan or South Saskatchewan rivers, such as altering the seasonal flow regime, may 
impact sturgeon habitat use and life history.  Further study of these relationships is warranted, 
particularly related to spawning and rearing habitats. Little is known about the species’ exposure 
to, uptake, and vulnerability to contaminants which also require study.  The effects of catch and 
release angling on lake sturgeon are considered low based on limited information, much of it 
qualitative.  Further study is needed to assess the effects of this activity on fish health and 
survival.  
 

5.0  RECENT RECOVERY,CONSERVATION AND MANAGEMENT EFFORTS 

 
Over the past 70 years, sturgeon populations in Alberta have been affected by a series of 
conservation and management efforts.  These have included changes to the fishing regulations, 
and various initiatives that are basin-wide or specific to the North Saskatchewan or South 
Saskatchewan rivers. 
 
The chronology of key regulatory changes to the Alberta sturgeon fishery over this period is as 
follows: 

1940 – sturgeon fishery closed to all types of harvest 
1968 – sport fishery re-opened; harvesters required to obtain a special sturgeon licence 

with a harvest limit of 2 fish per year of any size 
1974 – minimum size of 90 cm (TL) introduced 
1982 – metal tags for harvest issued with licence 
1984 – minimum size increased to 100 cm (TL) 
1987 – special sturgeon licence no longer required by catch and release anglers  
1997 – harvest reduced to 1 fish per year, greater than 130 cm (TL), in South 

Saskatchewan drainage between June 16 and March 31. The North Saskatchewan 
drainage was changed to zero harvest, but was open all year round. 

2004 – both drainages changed to catch and release only.  
 
Other important initiatives affecting sturgeon throughout Alberta:  the Class A designation of 
sturgeon habitats ca. 1997; the 2006 recommendation by COSEWIC that sturgeon in the 
Saskatchewan River watershed (DU2) be listed as Endangered (COSEWIC 2006); and, listing of 
lake sturgeon as Threatened under the Alberta Wildlife Act in 2007 (Alberta Regulation 
219/2007), and ongoing work by planning and advisory councils under the Province’s Water For 
Life Strategy.  From 1968 through 2003, a Sturgeon Management Questionnaire was distributed 
to holders of Alberta fishing licenses to gather data on angling effort and harvest from both the 
North Saskatchewan and South Saskatchewan Rivers (Saunders 2006).  These data were 
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analysed in a series of reports by Haugen (1969), Radford (1972, 1976, 1977a, 1977b, 1978, 
1979, 1980a, 1980b), Radford and Weibe (1973), Bishop (1981, 1982, 1983, 1984, 1985, 1986, 
1987, 1988, 1989, 1990, 1992, 1993a, 1993b, 1995, 1996), Clements (1996), and Clayton (2002, 
2003, 2004) (see also Appendix 3).  
 
Conservation and management initiatives specific to the North Saskatchewan River include: 

 A volunteer tagging program that began in 1990 and is ongoing (Watters 1993a+b; 
ASRD 2002); 

 Radio-tagging studies of fish movements that were initiated in 1993 (Watters 1993b) and 
are planned to continue in 2011;  

 An artificial spawning feature that was constructed in the North Saskatchewan River at 
Edmonton in 2005 (City of Edmonton 2005; TERA Environmental Consultants 2010) 
and will be monitored until 2011; and. 

 Public education presentations by AESRD on lake sturgeon.  The most recent 
presentation, on sturgeon management in the North Saskatchewan River was filmed and 
televised in 2009; a presentation on enforcement is planned.   

  
Conservation and management initiatives specific to the South Saskatchewan River include: 

 A study of lake sturgeon life history, habitat and distribution that was conducted in 1968 
and 1969 (Haugen 1969); 

 Creel surveys, fish tagging, and radio telemetry to investigate sturgeon abundance, 
movements, and habitat use, and to examine angler harvests in 1985 to 1989 (R.L.&L. 
1991); 

 Fish movement studies in 1996 and 1997 (R.L.&L. 1997, 1998);   
 A creel survey in 2000 to evaluate the validity of the annual sturgeon Management 

Questionnaire (Winkel 2000);  
 A population study that was conducted by a graduate student from the University of 

Alberta in 2003 (R. Korth, unpubl. data); 
 Aquatic habitat mapping in the City of Medicine Hat in 2003, which was updated in 

2006; 
 A volunteer tagging program that began in 2006 and is ongoing; and 
 A program of acoustic tagging will begin in 2010 and is planned to continue for 5 years.  

 

6.0 RECOVERY STRATEGY 

 
In addition to describing the species and threats to its survival or recovery, species recovery 
planning must consider: 
 

1. The biological and technical feasibility of recovery; 
2. An appropriate long term goal for the species recovery; 
3. Recovery objectives for the species; 
4. Strategies to address identified threats and to guide appropriate research, and 

management activities needed to meet the identified recovery objectives; 
5. Identification of critical habitat or studies to identify such; 
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6. Potential effects on non-target species; 
7. Actions already completed or currently underway; 
8. Evaluation and performance of the recovery strategy; and 
9. The development of action plans. 

 
A recovery strategy for the lake sturgeon described in these terms is provided below.  
 

6.1 Biological and Technical Feasibility 
 
Recovery is a continuum from survival, where current population size and distribution is 
maintained over the short term, to full recovery, where a species is restored to a viable, self-
sustaining population level that can withstand stochastic events and other environmental 
variables of a non-catastrophic nature (NRWG 2004).  A species’ recovery is considered to be 
feasible when its long-term persistence in the wild can be reasonably and practically assured 
based on the following criteria (Canada 2009). Lake sturgeon populations in Alberta have been 
maintained over the short term.  Sturgeon recovery in the Saskatchewan River basin as a whole 
will depend not only on recovery of the species in Alberta over the long term, but also on what 
happens downstream. 
 
Reproductive Potential:  Self-sustaining populations, at least over the short term, exist within 
the North Saskatchewan and South Saskatchewan drainages in Alberta. One important 
consideration for the species’ persistence in western Canada is the length of continuous 
distribution in Saskatchewan. Lake sturgeon populations are blocked from moving upstream into 
Alberta by the Francois-Finlay Dam on the Saskatchewan River mainstem and by the Gardiner 
Dams on the South Saskatchewan River (Figure 1). The Gardiner Dam blocks interchange of 
lake sturgeon between the North Saskatchewan and South Saskatchewan rivers in Alberta, if it 
occurred in the past. The weir at Saskatoon may create a partial or complete blockage depending 
upon flow rates, but the weir at Lethbridge is notched to facilitate fish passage under low flow 
conditions.  The Bassano Dam blocks access to the middle reach of the Bow River.  
 
Habitat Availability:  Short-term (≤ 20 y) stable or increasing sturgeon populations have been 
documented from the North Saskatchewan and South Saskatchewan rivers, respectively. This 
suggests that both drainages have habitat to support all life stages of the species and to maintain 
populations over the short term.  To ensure long-term viability, adverse effects on sturgeon 
habitat from existing developments should be mitigated whenever possible and future habitat 
loss prevented. 
 
Threat Mitigation:  The potential for mitigating identified threats to the lake sturgeon (Table 5) 
ranges from low to moderate, except for fish capture for which mitigation potential is high. 
Potential future impacts of climate change remain uncertain.  While future species introductions 
may have the potential to disrupt Alberta’s lake sturgeon populations, these impacts may be 
reduced by applying appropriate regulatory controls and management actions to prevent 
inadvertent introductions.  The potential impact from most of the habitat related threats may also 
be reduced, or eliminated, if appropriate regulatory reviews and management actions are 
exercised, and best management practices are applied to existing or proposed projects. Overall, 
the identified threats are not likely to impede the survival or recovery of the species.  However, 
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any improvement in the knowledge base for the species would improve an understanding of the 
potential impact of threats to it, and of the efficacy of any proposed mitigation measures.  
 
Technical Capabilities:  The techniques likely to be contemplated for the conservation of the 
Lake sturgeon populations are well founded in current science and management practices.  The 
focus of recovery efforts should be on the conservation of known habitats, mitigation of habitat 
impacts, and exclusion of unwanted species.  The technical knowledge on how to deal with 
potential habitat impacts is well documented and applied globally.  Measures to mitigate the 
impacts of waterpower projects on lake sturgeon were summarized recently for the Ontario 
Waterpower Association by AECOM Canada Ltd. (2009). The avoidance of species 
introductions is best afforded through public education and management programs, both of 
which are entirely within the competency of the responsible jurisdictions.  
 
Biological and Technical Feasibility:  Given the above analysis, recovery of the lake sturgeon 
is deemed to be biologically and technically feasible. 
 

6.2 Recovery Goal 
 
Alberta closed its commercial and recreational fisheries for lake sturgeon in 1940, in response to 
concern that the resource was being depleted.  In the intervening years these fish have been 
further impacted by water developments that have fragmented the North Saskatchewan and 
South Saskatchewan river systems and altered habitat and seasonal flows. The recreational 
fishery was re-opened in 1968 and continues today as a catch and release fishery. The extent to 
which lake sturgeon populations in these systems may have recovered since 1940 is unknown, 
and cannot be quantified.  While self-sustaining populations exist in both rivers, these 
populations are not large and recruitment is often low.  Population estimates suggest there are 
fewer sturgeon in the North Saskatchewan River, although the South Saskatchewan River has 
been impacted more by water developments, particularly irrigation and impoundment. The focus 
of recovery planning should be to ensure continued viability of these populations and to foster 
population growth by reducing or eliminating existing threats.  The recovery goal for the lake 
sturgeon is: 
 

“To enhance and protect self-sustaining populations of the lake sturgeon within its 
current range in the North Saskatchewan and South Saskatchewan River drainages of 
Alberta.” 

 
6.3 Recovery Objectives 

 
A number of recovery 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’ biology, life history, abundance, and habitat requirements as 
well as the impact of identified threats to its survival in the North Saskatchewan and South 
Saskatchewan rivers.  The recovery objectives are to: 
 

1. Quantify and increase current population levels of lake sturgeon in the North 
Saskatchewan and South Saskatchewan rivers, 
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2. Identify and protect critical habitat of the lake sturgeon; and to 

 
3. Identify potential threats to the lake sturgeon from human activities and ecological 

processes and develop plans to avoid, eliminate, or mitigate these threats. 
 

6.4 Recovery Approaches and Strategies 
 
Strategies proposed to address the identified threats, and to guide appropriate research and 
management activities to meet the recovery goal and objectives, are discussed under the broader 
approaches of:  
 

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

 
Each strategy has been designed to assess, mitigate or eliminate specific threats to the species; to 
address information deficiencies that might otherwise inhibit species recovery; or to contribute to 
the species’ recovery in general.  These strategies are summarized by approach in Table 6, which 
relates them to specific recovery objectives.  
 
6.4.1 Research 
Sound scientific knowledge must form the basis of any recovery efforts for the lake sturgeon.  
Currently, some of the conclusions drawn for lake sturgeon in the South Saskatchewan River are 
speculative and rely on limited or inferred information.  Information gaps regarding basic life 
history, biology, habitat requirements, population structure and abundance, and threats exist and 
need to be addressed to refine the recovery strategy and ensure that the species is adequately 
protected in Alberta.  To address the need for scientific research the following strategies are 
recommended:  
 

R1. Clarify life history requirements:  Conduct scientific studies to understand the 
life history, ecology, population dynamics and population structure of the lake 
sturgeon. 

 
R2. Clarify habitat requirements:  Conduct scientific studies to determine 

biophysical attributes of habitat required seasonally by each life stage of the lake 
sturgeon with a specific focus on identifying critical habitat for the species. 
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Table 6. Recovery objectives for lake sturgeon, the strategies to address them, and their anticipated effects, 
listed in the order they have been treated in text. 

Strategy Priority* Anticipated Effect 

Objective 1: To quantify and increase current population levels of lake sturgeon in the North 
Saskatchewan and South Saskatchewan rivers. 

R3. Develop population models Urgent 

M1. Population monitoring Urgent 

Provide trend through time data.  Improve knowledge of 
natural variability and population viability.  Improve ability to 
identify anthropogenic impacts.  

Objective 2: To identify and protect critical habitat of the lake sturgeon. 

R1. Clarify life history Necessary Enable identification of important or critical habitat.  Better 
knowledge of life history parameters will help determine 
population targets. 

R2. Clarify habitat requirements Urgent Enable identification of important or critical habitat.  Better 
knowledge of habitat use will help focus impact mitigation 
and recovery efforts. 

M2. Habitat monitoring Urgent Provide trend through time data.  Improve knowledge of 
natural variability in habitat parameters.  Improve ability to 
identify anthropogenic impacts. 

E1. Improve awareness of the species Necessary Improve awareness of the lake sturgeon and its habitat.  
Encourage understanding and communication with respect to 
the species.  Reduce inadvertent harvesting and habitat 
destruction. 

E3. Encourage stakeholder participation Necessary Improve awareness of this species and its habitat and local 
support for species recovery initiatives. 

E4. Facilitate information exchange Necessary Improve accessibility and security of data. 

E5. Discourage species introductions Beneficial Reduce potential for damage to lake sturgeon populations by 
introduced predators and competitors. 

MR1. Water management and conservation Urgent 
 

MR2. Development impact mitigation Necessary 

MR3. Stocking program rationalization Beneficial 

Avoid unnecessary degradation of lake sturgeon habitat and 
mortality of lake sturgeon. 

MR4. Intergovernmental cooperation Necessary Facilitate population recovery throughout the Saskatchewan 
River watershed. 

MR5. Data conservation Necessary Ensure data and samples can be revisited if necessary.  Avoid 
loss of important information and unnecessary duplication of 
effort. 

Objective 3: To identify potential threats to the lake sturgeon from human activities and ecological 
processes and develop plans to avoid, eliminate, or mitigate these threats. 

R4. Identify limiting factors Necessary Enable the assessment and mitigation of threats to the species 
or its habitat from anthropogenic activities. 

E2. Improve handling techniques for lake 
sturgeon 

Urgent Reduce potential for damage to lake sturgeon from catch and 
release fishing. 

M2; E1, E3-E5; MR1-MR5 See above See above. 

MR6. Sportfishing regulations Necessary Reduce handling stress and thereby health effects. 

* 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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R3. Develop population models:  Conduct scientific studies to establish reliable 
population models including population viability estimates, as well as appropriate 
surrogate measures relying on abundance, presence/absence and population 
structure data. 

 
R4. Identify limiting factors:  Conduct scientific studies to better understand the 

potential threats associated with human activities including catch and release 
angling, water regulation (e.g., dams, canal operations), contaminants, land use 
practices, species introductions, and climate change.  

 
6.4.2 Monitoring 
Regular monitoring is necessary to establish trends in relative abundance of lake sturgeon, as 
well as to describe the availability and permanency of habitats including critical habitats once 
identified.  Furthermore, the physical and biological parameters of river water should be 
monitored regularly to track water quality.  The following strategies are recommended to address 
monitoring needs: 
 
 

M1. Population monitoring:  Use an appropriate monitoring protocol to assess 
abundance, distribution and habitat use for the lake sturgeon.  

 
M2. Habitat monitoring:  Routinely monitor environmental parameters that have 

been identified as important for lake sturgeon survival (see R2), such as flow 
conditions, depth, turbidity, water temperature, water quality, and dissolved 
oxygen. 

 
6.4.3 Management and Regulation 
Some management and regulatory actions are necessary to protect the lake sturgeon and its 
habitat.  Such actions will assist in reducing or eliminating identified threats including habitat 
loss and degradation, pollution, and the introduction of exotic species.  The recovery strategy 
approaches should focus on ways to enhance and protect the species and its habitat.  
Recommended strategies include: 
 

MR1. Water management and conservation:  Reduce the effects of water extraction 
on the lake sturgeon through appropriate water use management and conservation 
measures. 

 
MR2. Development impact mitigation:  The development of any project proposals for 

the Saskatchewan River drainage must consider the potential environmental 
effects on the lake sturgeon as early as practical in the planning stages, and must 
focus on the elimination or mitigation of any potential adverse impacts on the 
species.  Early recognition of the need for mitigation and the incorporation of 
appropriate measures within the project design will help to expedite project 
reviews and assessments. 
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MR3. Stocking program rationalization:  Reduce the potential for species 
introductions and stocking-related impacts to lake sturgeon.  This includes 
stocking of lake sturgeon, which should only be considered as a last resort. Better 
understanding of the genetic structure of the populations is needed before any 
stocking is considered. 

 
MR4. Intergovernmental cooperation:  Work with DFO, Saskatchewan, and Manitoba 

agencies to update and maintain a lake sturgeon database.  
 
MR5. Data conservation:  To provide continuity and future reference, all samples and 

information (current and future) must be appropriately preserved and/or archived 
within known repositories.  

 
MR6.  Sportfishing Regulations: Continue to support catch and release angling of lake 

sturgeon in Alberta, provided population management thresholds are established 
and met, but recommend changes to the sport fishing regulations designed to 
prevent injuries to the fish from improper handling. Thresholds of probable 
concern should be established for population abundance, below which catch and 
release angling would be suspended. Additional thresholds based on recruitment, 
survival, and/or angler effort should also be considered.  These thresholds and the 
range of possible management response they might trigger are discussed in 
Appendix 5.  

 
6.4.4 Public Education and Outreach 
Public education is essential to gain acceptance of, and compliance with the overall recovery 
strategy.  Public support can be gained through increased awareness of the lake sturgeon and 
involvement in stewardship programs.  The following strategies are recommended: 
 

E1. Improve awareness of the species:  Develop and distribute information 
describing the species and its needs, as well as implications of the recovery 
strategy. 

 
E2. Improve handling techniques for lake sturgeon: Develop and distribute 

information to anglers on proper handling and release techniques for lake 
sturgeon.  

 
E3. Encourage stakeholder participation:  Promote and support stakeholder 

involvement in stewardship initiatives. 
 
E4. Facilitate information exchange:  The exchange of information among 

researchers, stakeholders and fisheries agencies in Canada with regard to research, 
recovery and management activities related to lake sturgeon should be facilitated.  

 
E5. Discourage species introductions:  To prevent species introductions – 

intentional or otherwise, education programs that heighten awareness on this issue 
should be supported. 
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6.5 Critical Habitat  

 
Descriptions of Critical Habitat are required through the federal Species at Risk Act but there is 
no similar requirement under Alberta’s Wildlife Act. Due to the recovery team having provincial 
and federal members the topic was discussed and recommendations will be forwarded for 
contribution to the federal recovery strategy.  
 
The team recommended that each of the Class A habitats that has been designated based on 
sturgeon use, should be considered as critical sturgeon habitat.  Seven Class A sites have been 
designated for the protection of lake sturgeon habitat in the South Saskatchewan River, one on 
the lower Bow River (Figure 10), and ten in the North Saskatchewan River (Figure 9). All of the 
Class A habitats on the South Saskatchewan River and lower Bow River were designated 
specifically for sturgeon, which feed and overwinter in these areas.  The Grand Forks area has 
also been designated based on its potential importance as spawning habitat.  In the North 
Saskatchewan River, all of the Class A designated sites were established to protect lake sturgeon.  
Little is known of lake sturgeon spawning and rearing habitats in Alberta.  Research is also 
needed to confirm spawning and overwintering locations.  
 
A proposed schedule of studies to identify lake sturgeon critical habitat is provided in Table 7.  
Many of these studies have already been highlighted in the preceding section.  They include 
work to address gaps in knowledge of the species’ biology, life history, and habitat and to 
describe, locate, and inventory existing habitat types.  The prescribed schedule of studies is, of 
necessity, a long term planning document and will be revised periodically or refined on an 
ongoing basis as further information warrants. 
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Table 7. Studies required to identify critical habitat for lake sturgeon in the Saskatchewan River drainage.  
Note that many of these studies can be conducted concurrently. 

Study Time Frame Comment 

Description of life history 
characteristics 

Initiated in 2010  This is the first step necessary to address all 
other questions regarding habitat and should 
receive high priority. 

Description of habitat use 
by life stage 

Initiated in 2010 Such studies should include a biophysical 
description of habitat used by spawning, 
rearing, feeding and overwintering stages. 

Identification, location and 
inventory of habitat 

Initiated in 2010  To locate all areas within the range of the 
sturgeon that have similar features to those 
described in above studies, this will assist in 
determining the importance of habitat. 

Movement studies Initiated in 2010  To help determine the extent of movement 
for this species, particularly for spawning and 
overwintering purposes. 

Rationalization of critical 
habitat 

Contingent on all of the above, 
potential time frame >5 years 
(2015 - ) 

Ongoing process to refine what part of 
available habitat is considered “critical”.  
This will require population modelling. 

 
 

6.6 Effects on Non-Target Species 
 
The recovery strategy may have positive impacts on other fish species in the North 
Saskatchewan and South Saskatchewan rivers.  Measures directed at maintaining stream flows, 
preventing habitat destruction and avoiding species introductions should benefit all species.  
There are about 29 native fish species with ranges that overlap that of lake sturgeon in the North 
Saskatchewan River, and 27 such species in the South Saskatchewan River (Nelson and Paetz 
1992). 
 
 

7.0 ACTION PLAN 

 
7.1 Introduction 

 
The actions recommended in this Action Plan are in support of the goal of the Recovery 
Strategy: “To enhance and protect self-sustaining populations of the lake sturgeon within its 
current range in the North Saskatchewan and South Saskatchewan River drainages of Alberta”.  
They are directed towards the recovery and protection of the existing populations of lake 
sturgeon and their habitat in Alberta. Much of the emphasis of this action plan is on increasing 
knowledge of the species’ life history and habitat requirements in Alberta.  This information is 
needed to identify critical habitat for the species in the North Saskatchewan and South 
Saskatchewan rivers, and to improve threat assessment and mitigation.  The recommended 
management and protection measures should benefit the entire aquatic community.  
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7.2 Implementation Measures 
 
The following sections outline the recommended actions the Recovery Team deemed necessary 
to address the objectives of the recovery strategy.  These sections have been organized by 
strategy. The Implementation Schedule (Section 8, Table 8) following these sections prioritizes 
actions, links them to objectives, provides timeframes, and identifies the lead agency for each 
action.   
 
The federal Species at Risk Act requires that an agreement or permit be obtained from the 
Minister of Fisheries and Ocean prior to engaging in any activities potentially affecting lake 
sturgeon (refer to Section 73 of SARA).  This includes some of the research and monitoring 
activities highlighted in this section as well as any instream activities that may impact the 
species.  The provision of any permits or agreements under SARA shall be considered on a case-
by-case basis and must satisfy the requirements under Section 73 of the Act. 
 
7.2.1 Research 
Research is essential for the protection of the lake sturgeon because very little is known about 
this species in Alberta waters.  The recommended actions focus on understanding basic species 
biology and habitat requirements, identifying potential sources of habitat degradation and loss, 
and improving understanding of threats.  The following actions are recommended to address the 
research strategies:   
 
Strategy R1. Clarify life history requirements:  Conduct scientific studies to understand the life 
history, ecology, population dynamics and population structure of the lake sturgeon.  
 
Strategy R2. Clarify habitat requirements:  Conduct scientific studies to determine biophysical 
attributes of habitat required seasonally by each life stage of the lake sturgeon with a specific 
focus on identifying critical habitat for the species. 
 
Related actions: 
 

A1 Describe life history and habitat use by life stage for lake sturgeon by conducting 
fish sampling for spawning, rearing, summer feeding (for juveniles and adults), 
fall and overwintering life stages during appropriate seasons.  This will include 
the following components: (i) describe habitat parameters for each life stage; (ii) 
identify and map habitat types for each stage throughout the known distribution of 
lake sturgeon in the North Saskatchewan and South Saskatchewan rivers; and (iii) 
identify key food items for fry and smaller juvenile lake sturgeon throughout the 
feeding season on an opportunistic basis (i.e., where incidental mortalities occur).  
It is essential that a detailed ecological study be conducted to describe 
reproductive strategy, as well as developmental rates of eggs/larvae and drift 
rates. 

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

and sex ratios.   
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A3 Describe movement and population structure in the Saskatchewan River.  This 
will involve (i) marking studies to evaluate the extent of movement during key 
periods (i.e., overwintering) and possibly (ii) population genetics analyses.   

 
Strategy R3. Develop population models:  Conduct scientific studies to establish reliable 
population models including population viability estimates, as well as appropriate surrogate 
measures relying on abundance, presence/absence and population structure data.  
 
Related Action: 
 

A4 Evaluate the feasibility of modelling population viability and size estimates using 
population structure and abundance estimates.  

 
Strategy R4. Identify limiting factors:  Conduct scientific studies to better understand the 
potential threats associated with human activities including catch and release angling, water 
regulation (e.g., dam, canal operations), contaminants, land use practices, species introductions, 
and climate change. 
 
Related Actions: 
 

A5 Evaluate the effects of catch and release angling on lake sturgeon health and 
survival. 

 
A6 Assess limitations on lake sturgeon recruitment and how survival at critical stages 

of the life history might be improved. 
 
A7 Measure contaminant levels in lake sturgeon to identify whether they are 

accumulating potentially harmful levels of contaminants, and develop a baseline 
for comparison. The non-lethal method developed by Baker et al. (2004) for 
sampling contaminants in fish should be considered for lake sturgeon.  

 
A8 Confirm the overwintering locations of lake sturgeon.  
 
A9 Evaluate the relationship of habitat availability to flow conditions to enable better 

prediction of the effects of any future changes in flow conditions.  Key 
considerations would be the continued availability of spawning, rearing and 
overwintering habitats, and the effects on erosion.   

 
7.2.2 Monitoring 
Monitoring activities are recommended to track population and habitat trends for the lake 
sturgeon.  These data are needed to support some of the research activities listed above and for 
evaluating the threat of habitat loss or degradation and changes in water quality and quantity.  
The following actions are recommended to address the monitoring strategies: 
 
Strategy M1. Population monitoring:  Develop an appropriate monitoring protocol to track 
abundance, distribution and habitat use for the lake sturgeon. 
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Related Actions: 
 

A10 Continue to conduct annual mark-recapture studies using both PIT and Floy tags 
and generate comparable population abundance estimates. Sampling and 
analytical protocols for these studies and for catch-effort estimates should be 
refined as new information becomes available. Mark-recapture data should be 
analyzed on an annual basis.   

 
A11 Conduct regular surveys to track the persistence of lake sturgeon at critical 

spawning, rearing and overwintering habitat locations during the appropriate 
season.  Data from lake sturgeon with telemetry tags (radio and acoustic) should 
be collected annually.  

 
Strategy M2. Habitat monitoring:  Routinely monitor physical environmental parameters 
including flow conditions, turbidity, water temperature, and dissolved oxygen. 
 
Related Action: 
 

A12 Conduct regular environmental monitoring to establish baseline information and 
track trends (e.g., depth, substrate, temperature, and dissolved oxygen).  This 
information should be gathered at critical habitats in conjunction with tagging 
efforts. 

 
7.2.3 Management and Regulation 
For the most part, regulatory activities to protect lake sturgeon 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 actions are 
recommended to address the management and regulatory strategies: 
 
Strategy MR1. Water management and conservation:  Reduce the effects of water extraction on 
the lake sturgeon through appropriate water use management and conservation measures. 
 
Related Actions: 
 

A13 Work with stakeholders to develop water conservation plans (e.g., via Watershed 
Planning and Advisory Committees) that consider the needs of species at risk. 

 
A14  Apply the 10% Water Conservation Objective holdback on all water license 

transfers. 
 
Strategy MR2. Development impact mitigation:  Address and mitigate potential impacts of 
development on the lake sturgeon as a requirement in all development proposals and activities 
planned within the species’ Alberta distribution. 
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Related Actions: 
 

A15 Within AESRD, amend Codes of Practice to consider species at risk (including 
the lake sturgeon) in the Saskatchewan River watershed for all instream activities. 

 
Strategy MR3. Stocking program rationalization:  Reduce the potential for species 
introductions and stocking-related impacts to lake sturgeon.  
 
Related Actions: 
 

A16 Reduce the potential for illegal introductions and rationalize any authorized 
stockings of species, including lake sturgeon, into the Saskatchewan River 
watershed.  Preventing the introduction of non-indigenous species must be given 
priority consideration in any proposal involving the development of any reservoirs 
on the North Saskatchewan or South Saskatchewan rivers. 

 
Strategy MR4. Intergovernmental cooperation:  Work with DFO, Saskatchewan, and Manitoba 
agencies to update and maintain a lake sturgeon database  
 
Related Actions: 
 

A17 Participate in sturgeon recovery programs involving the Saskatchewan River 
watershed and share data with other agencies and jurisdictions to facilitate basin-
wide recovery efforts. 

 
Strategy MR5. Data conservation:  To provide continuity and future reference, all samples and 
information (current and future) must be appropriately preserved and/or archived within known 
repositories. 
 
Related Actions: 
 

A18 Properly preserve and/or archive any information on the species’ life history and 
habitat such that any changes can be tracked over time, and the information can 
be re-visited.  The development of a central data repository should be explored to 
improve access to information and the security of the data. 

 
Strategy MR6. Sportfishing Regulations: Continue to permit catch and release angling for lake 
sturgeon in Alberta, but recommend changes to the sport regulations designed to mitigate 
handling stress from this activity. Thresholds of probable concern should be established for 
population abundance, recruitment, survival, and/or angler effort.  Crossing the thresholds, or 
significant changes in lake sturgeon habitat, could trigger management options. 
 
The Recovery Team believes that catch and release angling for lake sturgeon can be a positive 
force for the species’ recovery through public education and resource stewardship.  The 
presence of catch-and-release anglers with a strong interest in maintaining sturgeon populations 
may, for example, reduce illegal activities such as poaching. Improving handling techniques by 
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anglers should reduce injuries to captured sturgeon.  This can be accomplished by education 
and regulations that require captured fish be held in a horizontal position and always in contact 
with the water. 
 
Related Actions: 
 

A19 Recommend to Alberta Environment and Sustainable Resource Development that 
the Sportfishing Regulations be modified to prohibit the removal of lake sturgeon 
from the water, and to require that they be kept in a horizontal position.   

 
A20 By the end of January 2012, thresholds of probable concern should be established 

for population abundance, recruitment, survival, and/or angler effort.  When a 
threshold is crossed, catch and release angling would be re-evaluated and alternate 
management options considered. 

 
7.2.4 Public Education and Outreach 
Public awareness and involvement in stewardship programs is the key to protecting lake sturgeon 
habitat and reforming practices that threaten the species over the long term.  The following 
activities are recommended to address education and outreach strategies: 
 
Strategy E1. Improve awareness of the species:  Develop and distribute information describing 
the species and its needs, as well as implications of the recovery strategy. 
 
Related Actions: 
 

A21 Develop a public information pamphlet that outlines the significance of lake 
sturgeon, its biology and needs, threats, and description of how recovery actions 
may affect stakeholders.  Distribute pamphlets through existing conservation 
groups, Watershed Councils and municipalities. 

 
A22 Develop and distribute other species at risk materials such as signage at locations 

where stakeholders may encounter the lake sturgeon. 
 
Strategy E2. Improve handling techniques for lake sturgeon: Develop and distribute 
information to anglers on proper angling, handling, and release techniques for lake sturgeon.  
 
Related Actions: 

 
A23 Provide information on proper angling, handling, and release techniques in the 

Alberta Angling regulations, along with length-weight conversion charts so 
weights can be estimated accurately without removing the fish from the water.  
This information should also be made available on the AESRD site, and in 
pamphlet form. 

 
Strategy E3. Encourage stakeholder participation:  Promote and support stakeholder 
involvement in stewardship initiatives. 
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Related Actions:  
 

A24 Promote public involvement in various stewardship programs. 
 

Strategy E4. Facilitate information exchange:  The exchange of information with regard to 
research, recovery, and management activities related to the lake sturgeon should be facilitated 
among researchers, stakeholders and fisheries agencies from Canada and the United States. 
 
Related Action:  
 

A25 This species is widely distributed in Canada and 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.  

 
Strategy E5. Discourage species introductions:  To prevent species introductions – intentional 
or otherwise, education programs that heighten awareness on this issue should be supported. 
 
Related Action:  
 

A26 The introduction of a foreign species, exotic or indigenous, into an ecosystem can 
severely disrupt the native species dynamics.  This can lead to the extirpation of 
species that cannot compete effectively for limited resources.  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. 

 
 

8.0 IMPLEMENTATION SCHEDULE 

 
Table 8, below, identifies which strategies and objectives are addressed by each action, identifies 
the agency that will take the lead on each activity, and proposes when each activity will start 
based on priority.  



 

Table 8. Action plan implementation schedule for lake sturgeon in Alberta.  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.  Lead agencies: Alberta Environment and Sustainable Resource Development (AESRD), 
Fisheries and Oceans Canada (DFO), and the proponents of development projects (Project Proponent).  Designated in-kind costs are 
encompassed within the normal operating costs of government or provided by another organization or industry, subject to availability. 

Year and Associated Cost 

(in thousands/yr) 
Action Strategy Objective Priority Lead 

2011/
12 

2012/
13 

2013/
14 

2014/
15 

2015/
16 

Comment 

Strategy: Research 

A1. Describe life history and 
habitat use by life history 
stage 

R1, R2 2 
 

urgent AESRD 
DFO 

Start 
100 

 
75 

 
75 

 
75 

 
75 

 

A2. Describe age structure R1 2 necessary AESRD 
DFO 

Start 
In-kind

 
In-kind 

 
In-kind

Start 
75 

 Requires age verification; possibly 
by bomb radiocarbon 

A3. Describe movement and 
population structure 

R1, R2 2 necessary AESRD 
DFO 

Start 
300 

 
50 

 
50 

 
50 

 
50 

Combine with A8; track 
movements (radio or acoustic 
studies) 

A4. Determine feasibility of 
population viability 
modelling 

R3 1 urgent AESRD 
DFO 

Start 
20 

 
20 

 
20 

 
20 

 Assumes it can not be done in-
kind 

A5. Evaluate the effects of 
catch and release angling  

R4 3 urgent AESRD 
DFO 

 In-kind 
(develop 
approac

h 

Start 
60 

 
60 

 
60 

Study mortality rates and health 
effect, approach to study. 

A6. Assess limitations on 
recruitment due to flow 

R4 3 necessary AESRD   Start 
50 

  Assumes study done by 
contractor. 
Scoping study. 
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Year and Associated Cost 

(in thousands/yr) 
Priority Action Strategy Objective Lead Comment 

2011/ 2012/ 2013/ 2014/ 2015/
12 13 14 15 16 

A7. Measure tissue 
contaminant levels 

R4 3 beneficial AESRD 
DFO  

 Start 
60 

 
60 

  Tissue biopsies are complete. 

A8. Confirm overwintering 
locations 

R4 3 urgent AESRD 
DFO 

Start 
30 

 
30 

 
30 

 
30 

 A priority for assessing proposals 
that would alter flow. (in 
combination with A1 and A3). 

A9. Evaluate habitat 
availability in relation to 
flow conditions 

R4 3 beneficial AESRD 
DFO 

 Start 
In-

Kind 

   Would likely cost minimum 0.5 
million if IFN necessary. 

Strategy: Monitoring 

A10. Continue annual 
mark-recapture studies 

M1 1, 2 urgent AESRD 
DFO 

Start 
10 

 
10 

 
10 

 
10 

 
10 

 

A11. Track the persistence 
of lake sturgeon at critical 
habitats 

M1 1, 3 urgent AESRD 
DFO 

Start 
10 

 
10 

 
10 

 
10 

 
10 

Could be combined with A1 and 
A8. 

A12. Monitor water quality M2 3 urgent AESRD  Start 
In-

Kind 

 
60 

  Utilize one fixed-station 
datasonde on each NSR and SSR 

Strategy: Management & Regulation 

A13. Promote development 
of water conservation plans 

MR1 2, 3 urgent AESRD 
DFO 

 Start 
In-

Kind 

   Could include cooperation with 
Oldman Watershed Council as 
well as other similar 
organizations. 
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Year and Associated Cost 

(in thousands/yr) 
Priority Action Strategy Objective Lead Comment 

2011/ 2012/ 2013/ 2014/ 2015/
12 13 14 15 16 

A14. Apply 10% holdback 
on all water licence 
renewals 

MR1 2,3 urgent AESRD 
 

 Start 
In-

Kind 

   Discuss with Alberta Environment 
and Water. 

A15. Recommend Codes of 
Practice be amended to 
incorporate SAR needs 

MR2 2, 3 necessary AESRD 
DFO 

 Start 
In-

Kind 

   Protect important sturgeon habitat 
as it is identified by designating it 
as Class A habitat. 

A16. Reduce or eliminate 
likelihood  of species 
introductions to the 
Saskatchewan River 

MR3 2, 3 beneficial AESRD 
DFO 

Start 
In-

Kind 

    If dam proposal reaches feasibility 
stage, a directed evaluation of 
reservoir introductions should be 
conducted. 

A17. Participate in lake 
sturgeon recovery programs 
related to the Saskatchewan 
River basin  

MR4 2,3 necessary AESRD Start 
In-

Kind 

     

A18. Preserve and archive 
samples and data 

MR5 2, 3 necessary AESRD 
DFO 

Start 
In-

Kind 

    Maintain sample integrity to 
enable future genetic testing. 

A19. Recommend changes 
to AB sport fishing 
regulations 

MR6 3 necessary AESRD Start 
In-

Kind 

    Upon approval of recovery plan. 

A20. Establish population 
abundance thresholds 

MR6 3 necessary AESRD Start 
In-

Kind   

    Below these thresholds catch-
release angling would be 
suspended. 
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Year and Associated Cost 

(in thousands/yr) 
Action Strategy Objective Priority Lead 

2011/
12 

2012/
13 

2013/
14 

2014/
15 

2015/
16 

Comment 

Public Education & Outreach 

A21. Develop public 
information pamphlet for 
lake sturgeon 

E1 2, 3 necessary AESRD 
DFO 

 Start 
In-

Kind 

    

A22. Distribute other 
information such as signage 
in parks 

E1 2, 3 necessary AESRD 
DFO 

Start 
In-

Kind 

     

A23 Provide information on 
proper handling and release  

E2 3 urgent AESRD 
DFO 

 Start 
In-

Kind 

   Include information in the Alberta 
Angling Regulations. 

A24. Promote public 
involvement in stewardship 
programs 

E3 2, 3 necessary AESRD 
DFO 

 Start 
In-

Kind 

    

A25. Facilitate information 
exchange between 
jurisdictions 

E4 2, 3 necessary AESRD 
DFO 

Start 
In-

Kind 

     

A26. Heighten awareness of 
the consequences of species 
introductions 

E5 2, 3 beneficial AESRD 
DFO 

 Start 
In-

Kind 

   A directed education program on 
species introductions should be 
undertaken. 

 
 



 

9.0 SOCIO-ECONOMIC CONSIDERATIONS 

 
Potential socio-economic costs affecting stakeholders and industry may include restrictions on 
angling activities, and occasional restrictions on stream crossing locations. In addition there are 
biodiversity values related to species at risk.  
 
Restrictions on angling may result in reduced angler expenditures for items such as bait, food, 
fuel, lodging and guiding activities.  The monetary value of reduced expenditures depends in 
large part on the restrictions implemented, and cannot be assessed at this time.  
 
Stream pipeline crossings fall under the Water Act Code of Practice. A Working Agreement on 
Class ‘A’: watercourses has been signed by the Alberta Environment and Sustainable Resource 
Development, and Fisheries and Oceans Canada. Class ‘A’ watercourses are critical fish habitat 
protection areas, and areas may be designated as Class ‘A’ habitat with respect to lake sturgeon, 
or for another species or assemblage of species.  
 
Biodiversity value, or existence value, is a non-market value Albertans place on maintaining 
species diversity and knowing that a species continues to exist. Stewardship values, which 
include protection of the environment, fall into this category.  
 
Commercial fishing is not allowed in any of the rivers that lake sturgeon inhabit in Alberta. The 
Recovery Team did not find records of traditional fisheries by First Nations. 
 
 

10.0 PLAN REVIEW AND AMENDMENT 

 
The life of this plan is five years. There will be an annual review of the plan to monitor the 
implementation and to determine the effectiveness of recovery actions. A summary report will be 
submitted annually to the Provincial Species at Risk Specialist. Recovery plans are considered 
“living” documents and recovery actions may be amended during these reviews as new 
information becomes available, conditions change, or circumstances warrant. At the end of five 
years, a review will be carried out to determine whether any other amendments are required, prior 
to the plan being renewed for another five years.  
 
 

11.0 CONSULTATIONS  

 
Stakeholders have been consulted by AESRD as part of the lake sturgeon recovery planning 
efforts in Alberta.  Some of these consultations were meetings to provide information and seek 
input on sturgeon recovery in general; others were related to specific recovery issues such as 
regulatory changes (Table 9). The Recovery Team includes representatives of a number of 
stakeholder groups, such as Alberta Fish and Game and fishing guides (see page i).  
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When COSEWIC recommended that the Saskatchewan River lake sturgeon population be listed 
federally as endangered, DFO consulted many stakeholders on whether the population should be 
listed on Schedule 1 of the Federal Species at Risk Act. This broad effort included providing 
information packages and receiving input from First Nations and other stakeholders from across 
the prairies. In Alberta, the Confederacy of Treaty 6 First Nations, Treaty 7 Management 
Corporation, and Treaty 8 First Nations of Alberta were contacted as part of this process, as were 
individual First Nations and other Aboriginal organizations within the range of lake sturgeon in 
these Treaty areas.  Comments were also received from many individuals, both Aboriginal and 
non-Aboriginal.  Public notices were posted in the Edmonton Journal and Edmonton Sun.      
 

Table 9. Public consultations concerning proposed regulation changes in 2010-2012 related to a bait ban 
and spring closure of the catch and release fishery for lake sturgeon in the North Saskatchewan River from 
Highway 22/39 downstream to the Alberta-Saskatchewan border. 

Date Consultation Outcome 
September 1, 2009 Bonnyville Public meeting and Beaver 

River Fish and Game Association 
(advertising in Cold Lake, St. Paul, 
Bonnyville papers + posters). 

No objection to proposed regulation at the 
meeting, and general support for the proposal. 

September 3, 2009 St. Paul public meeting (advertising in 
Cold Lake, St. Paul, Bonnyville papers 
+ posters). 

No objection to proposed regulation and some 
support for the proposal. 

July 14, 2009 Notification package registered mailed 
to the Chiefs of Saddle Lake, Kehewin 
Cree, Cold Lake, and Frog Lake First 
Nations 

No response from Saddle Lake FN after repeated 
attempts, by registered letter and phone. Area 
Aboriginal Consultation advisor 
deems complete as well. 

August 10, 2009 Cold Lake FN Cold Lake FN requested additional information. 
August, 31, 2009 Cold Lake FN Cold Lake FN responded with a letter of no 

concern for proposed regulation based upon the 
additional information. 

September 9, 2009 Kehewin First Nation: Roger 
McDonnell, Roland Dion, Irvin 
Glaude, Ken Dion 

AESRD met with KCFN and TCPCC 
representatives to discuss proposed regulation 
changes, no objection to proposed regulation 
although they have expressed concern with SRD 
policy of angling not being a means of domestic 
fishing. 

September 15, 2009 Frog Lake FN: Brad Quinney, Thomas 
Abraham 

AESRD met with FLFN to discuss proposed 
regulation changes, no objection to proposed 
regulation. Bigstone Cree Nation gave verbal 
assurance that they had no concerns with 
sportfishing regulations proposed and consultation 
was deemed concluded. 
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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. 
 
Benthic organisms live in, on, or near the bottom of a waterbody.  
 
Biota are the animal and plant life of an area.  
 
Endangered species are in imminent danger of extirpation or extinction. 
 
Exogenous feeding begins when fish larvae have used up their egg sac (endogenous feeding) and 

begin feeding eating other organisms. 
 
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.   

 
Fork length (FL) is the distance from the tip of the snout to the notch in the tail.  
 
Habitat degradation 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.  
 
Interstices of the gravel are the spaces between the stones. 
 
Polygamous males and females mate with more than one member of the opposite sex.  
 
A protrusible mouth can be extended out from the fish’s body to capture prey. 
 
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  



 

Appendix 1. Estimation of abundance and survival from tagging data. 

Abundance estimates were determined using the multistrata closed robust design (MSCRD) as 
implemented in the software package MARK (Pollock 1982; Kendall et al. 1997; White and 
Burnham 1999; Kendall and Nichols 2002). The MSCRD model allows the population to be 
divided into different strata (or states) that are then sampled across time (Figure 18).  Sampling is 
divided into primary and secondary sampling, with the secondary sampling occasions treated as 
closed population estimates that occur within each primary period. Between primary periods 
(years), the population is assumed open and individuals that do not survive the year (Si→i+1) are 
permanently lost from the population.  In addition to survival, individuals can move among strata 
(ψi→i+1) between years.  The robust design allows movement of individuals to and from an 
unobserved state; this unobserved state differs from permanent emigration as individuals can 
return from the unobserved state to again be captured within a sampled strata (Kendall et al. 
1997). 
 

Unobserved Unobserved

Strata 2 Strata 2

Strata 1 Strata 1

Spring Summer FallSpring Summer Fall

Year = i Year = i+1

Spring Summer FallSpring Summer Fall

Spring Summer FallSpring Summer FallSpring Summer FallSpring Summer Fall

 
Figure 18. Schematic of the multistrata closed robust design with two observable strata and one unobserved strata.  

Secondary sampling occurs in the spring, summer and fall for each year (i.e., primary period).  Survival 
(S) from one year to the next is shown by the solid arrows, and movement amongst strata (ψ) is shown 
by the dashed lines.  Dashed lines connecting Strata 1 to the Unobserved Strata (and vice versa) have 
been removed for clarity. 

 
The MSCRD model was used for analysis of lake sturgeon data in the North Saskatchewan and 
South Saskatchewan rivers because substantial portions of both rivers occur downstream of areas 
targeted by Alberta’s tagging programs. In the North Saskatchewan River, the majority of 
angling effort has been concentrated on the upper section of the river (Figure 19).  Within the 
upper section, effort has been made to sample the entire river and locate suitable areas for the 
capture of lake sturgeon. In contrast, the angling program has expended less effort on the lower 
section of the river.  That effort has also been more variable over the years and not all of the 
sturgeon fishing locations have been sampled (S. Hansen, Professional Fishing Guide, pers. 
comm. 2010). Taken together, the MSCRD model was set-up with the following strata: 
 North Saskatchewan River – one strata for the upper section, one for the lower section 

and one for the unobserved areas (3 total); and, 
 South Saskatchewan River – one strata for the sampled portion of the river and one for 

the unobserved area (2 total). 
Population estimates were only determined for sampled strata in either river.  Primary periods 
were years and secondary sampling consisted of angling during the open water season. 
Secondary sampling was broken into three occasions: spring (April, May and June), summer 
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(July and August) and fall (September, October, November; Figure 18).  The North 
Saskatchewan tagging data spanned the period 1990 to 2008 and consisted of 19 primary 
periods.  The South Saskatchewan data were collected from 2003 to 2009 for 7 primary periods; 
but, angling was much more intensive during the summers of 2003, 2008 and 2009. 
 

 
Figure 19. Primary fishing locations for the angling program used for mark-recapture of lake sturgeon in the 

North Saskatchewan River.  The dotted line (near Smoky Lake) demarcates the boundary between 
the upper and lower sections of the river used as different strata for population estimates.  The 
black area lies outside the North Saskatchewan River Basin. 

 
Given defined strata, a set of MSCRD models can be fitted to observed data and each tested for 
its support using an information-theoretic approach (Burnham and Anderson 2001).  For the lake 
sturgeon data in each river, we fitted five models that considered movement of tagged individuals 
to the unobserved strata and time-dependence of survival rates.  The five models were: 

1. No movement of individuals to/from unobserved strata and time-independent survival (ψU 
= 0, S.);  

2. Equal movement of individuals to/from all strata and time-independent survival (ψU = ψO, 
S.); 

3. Equal movement of individuals to/from all strata and survival varying by year (ψU = ψO, 
St); 

4. Equal movement of individuals to/from all strata and survival varying before and after 
implementation of catch-and-release regulations (ψU = ψO, SCR); and, 

5. Equal movement of individuals to/from all strata and survival dependent on year plus 
catch-and-release regulations (ψU = ψO, St+CR). 

For the five model runs, capture probability was assumed to vary by year, strata and occasion; 
and, we allowed first time capture probability (p) to equal recapture probability (c) as a means of 
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reducing total model runs.  However, to test this assumption of equal capture probabilities, we 
ran the best-fitting of the five models with both p=c and p≠c. 
 
Catch-and-release regulations were implemented on the North Saskatchewan River in 1997 and 
2004 for the South Saskatchewan River.  Support for each of the five models was determined 
using corrected Akaikie Information Criteria (AICc; Burnham and Anderson 2001).  Weight-of-
evidence for each model (compared to other given models) was determined using the weighting 
parameter as described by Burnham and Anderson (2001).  The R package RMark was used to 
construct and then interface each of the five models to the program MARK (Laake and Rexstad 
2008; R Development Core Team 2009). 
 
Results indicate the best supported model for the North Saskatchewan River is movement of 
individuals to/from an unobserved strata and survival dependent on catch-and-release regulations 
(Table 10).  For the South Saskatchewan River, the best supported model is movement of 
individuals to/from an unobserved strata and constant survival (Table 11).  For the North 
Saskatchewan data, there is little support for any of the other four models considered.  In contrast, 
for the South Saskatchewan data, there is some support (25%) for survival being dependent on 
catch-and-release regulations.  For both the North Saskatchewan and South Saskatchewan rivers, 
the best-fitting models showed no support that first-time and recapture probabilities were 
different (p≠c).  
 

Table 10. MSCRD model results for tagging data from the North Saskatchewan River lake sturgeon 
population. The model parameters are survival (S) and movement (ψ). See text for a description of 
the five models. 

Model Number and 
Description 

Number of 
Parameters 

AICc Weight  
(%) 

4) ψU = ψO, SCR 98 -5199 99.4 
2) ψU = ψO, S. 97 -5189 0.6 
3) ψU = ψO, St 113 -5142 0.0 
5) ψU = ψO, St+CR 114 -5135 0.0 
1) ψU = 0, S. 97 -4731 0.0 

 

Table 11. MSCRD model results for tagging data from the North Saskatchewan River lake sturgeon 
population. The model parameters are survival (S) and movement (ψ). See text for a description of 
the five models. 

Model Number and 
Description 

Number of 
Parameters 

AICc Weight  
(%) 

2) ψU = ψO, S. 23 -6589 73.0 
4) ψU = ψO, SCR 24 -6587 25.2 
3) ψU = ψO, St 27 -6581 1.3 
5) ψU = ψO, St+CR 28 -6579 0.5 
1) ψU = 0, S. 23 NA1 NA1 

1 The model with no movement to and from an unobserved strata (ψU = 0) failed to numerically converge and could 
not be fit to the data.   
 
Annual survival for the North Saskatchewan River, using the best-fitting model, was estimated at 
95% (confidence interval of 90-97%) before catch-and-release regulations and 93% (88-96%) 
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after catch-and-release fishing.  The estimated decrease in survival following catch-and-release 
regulations is contrary to expectations.  The estimate of survival across all years, from the second 
best fitting model (Table 10), was 94% (92-96%).  Annual survival for the South Saskatchewan 
River, using the best fitting model, was estimated at 92% (0-100%).  A confidence interval 
spanning all possible values for the South Saskatchewan River indicates high uncertainty for this 
estimate. 
 
Estimated movement of lake sturgeon amongst strata was 8% per year (confidence interval of 6-
10%) for the North Saskatchewan River.  Estimated movement for the South Saskatchewan River 
was 1% (0-100%) but the wide confidence intervals render this estimate of little value.  These 
estimates of movement can be further refined or validated through radio telemetry. 
 
Population abundance was estimated from the best-fit model for each river.  Confidence intervals 
for estimates are based on log-normal distributions. Abundance estimates are not included for the 
upper section of the North Saskatchewan in 1990 and 1991, since recaptures were low and 
uncertainty spanned several orders of magnitude.  For the lower section of the North 
Saskatchewan, population estimates are only included for 2008.  This was the only year when the 
total number of fish captured was greater than 50, population estimates were not approaching 
boundary conditions, and confidence intervals were within an order of magnitude.  
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Appendix 2. Estimation of Lake Sturgeon Survival in the North Saskatchewan River using 
Age-frequency Data. 

Survival can be estimated from the proportional distribution of different age classes of fish using 
catch-curve analysis (Ricker 1975).  However, estimation of survival directly from an age-
frequency distribution using catch-curve analysis assumes: a) each age-class is equally vulnerable 
to the fishing gear; b) survival of catchable sturgeon is constant over time and age; and, c) 
recruitment into the fishery is constant over time (Ricker 1975).  Clearly, recruitment of lake 
sturgeon into the catchable population is not constant for the North Saskatchewan River (Figure 
20).  Certain year classes (e.g., 1985) are much more prevalent than others (e.g., no individuals 
present from the 1983 year class). Sequential analysis of the same year-classes captured through 
time can be used to estimate survival when recruitment is variable (Ricker 1975; Haddon 2001).  
The sequential analysis requires that either catch per unit effort or relative population abundance 
is known for each year. 
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Figure 20. Age-frequency distribution of lake sturgeon captured from the North Saskatchewan River in 1991 

and 2007.  The 1985 year-class (i.e., sturgeon born in 1985) is shown for 1991 (age 6) and 2007 (age 
22). 

 Survival of Lake Sturgeon for the upper section of the North Saskatchewan River (see Appendix 
1) was estimated from the age-frequency distributions of sturgeon collected from the river from 
1991 to 2008.  Survival was assumed constant across years and ages and was estimated by 
minimizing squared log-normal residuals (Haddon 2001).  Confidence intervals were derived by 
bootstrapping residuals from the optimum model (Haddon 2001).  Age-frequency data was 
adjusted using abundance estimates from the tagging study.   
 
Survival of lake sturgeon estimated from the sequential analysis of year classes for the upper 
North Saskatchewan River was 92% (with the 95% confidence interval spanning 90% - 100%).  
This estimate of survival is similar to estimates derived for the North Saskatchewan River by 
tagging (Appendix 1). 
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Appendix 3. Estimated sport harvests (# of fish) of lake sturgeon (Acipenser fulvescens) from 
Alberta (from Stewart 2009).  Percentages in the shaded box indicate the relative 
contribution of each river to the annual Provincial harvest. See below for data 
sources and notes. 

HARVEST (# of fish) YEAR      
(see  

Note a) Alberta 
Total 

Oldman 
River 

Red Deer 
River 

South 
Saskatchewan 

North 
Saskatchewan 

Percentage of 
catch kept 

DATA 
SOURCE     

(see Note a) 
NOTES 

1967/68 Closed from 1940 through 1967/68    (20) b 
1968/69    41  37 (1,16) c, j 
1969/70    25  39 (16)  
1970/71    27  82 (16)  
1971/72    6  50 (1,16) j 
1972/73    14  42 (16)  
1973/74    17  52 (1,21) j, l 
1974/75    20  40 (1,26) d, j 
1975/76    58  33 (18,27) j 

1976/77    45  42 (1,15,28) j 

1977/78    29  34 (29)  
1978/79    36  38 (1,15) j 
1979/80    46  27 (14)  
1980/81    74  28 (13)  
1981/82    155  21 (1,23) j 
1982/83    163  21 (1,24) e, j 
1983/84    119  17 (18,12)  
1984/85    65  12 (18,11) f 
1985/86    25  23 (10)  
1986/87 100 2.5% 5.0% 90.0% 2.5% 18 (18,9) k 
1987/88 81 1.5%  97.0% 1.5% 9 (18,8) g, k 
1988/89 56   100.0%  10 (18,7) k 
1989/90 59 4.5%  95.5%  9 (6) k 
1990/91 70 4.5%  91.0% 4.5% 8 (18,5) k, m 
1991/92 93 6.0%  91.0% 3.0% 9 (18,4) k 

1992/93 124   96.5% 3.5% 9 (3) k 

1993/94 59  2.5% 95.0% 2.5% 8 (2) k 

1994/95 79 2.0%  96.0% 2.0% 7 (1) k 

1995/96 72     7 (18,25) n 
1996/97 254     12 (18)  

1997/98 9    
Catch and 

release 
3 (18) h 

1998/99 3     1 (18)  
1999/2000 8     2 (18)  
2000/01 22     7 (30) o 
2001/02 7     2 (17)  
2002/03 10     3 (18)  
2003/04 10     2 (19)  

2004/05 to 
2008/09   

Catch and release     (19) i 
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Data sources:  
 
  1 = Bishop (1996) - estimated annual harvest (# of fish) based on extrapolation from questionnaire surveys of 

licensed fishermen. 
  2 = Bishop (1995) 
  3 = Bishop (1993b) 
  4 = Bishop (1993a) 
  5 = Bishop (1992) 
  6 = Bishop (1990) 
  7 = Bishop (1989) 
  8 = Bishop (1988) 
  9 = Bishop (1987) 
10 = Bishop (1986) 
11 = Bishop (1985) 
12 = Bishop (1984) 
13 = Bishop (1981) 
14 = Radford (1980a) 
15 = Radford (1979) 
16 = Radford (1972) 
17 = Clayton (2002) 
18 = Clayton (2003) 
19 = Clayton (2004) 
20 = Haugen (1969) 
21 = Radford and Weibe (1973) 
22 = Radford (1980b) = summary document 
23 = Bishop (1982) 
24 = Bishop (1983) 
25 = Clements (1996) 
26 = Radford (1976) 
27 = Radford (1977a) 
28 = Radford (1977b) 
29 = Radford (1978) 
30 = Clayton (2001) 
 
Additional harvesting references not cited in the Table 
Can. Dep. Naval Serv. (1917) -- commercial or subsistence harvest see Note p. 
Haugen (1969) – scientific sample see Note q. 
McLeod et al. (1999) --summary study 
 
Notes: 
a = Where brackets contain more than one number, the first indicates the source of data presented.  Subsequent 

numbers identify the original studies that have subsequently been revised, or other information specific to that 
year. 

b = Until the end of 1906, national fisheries harvest statistics were reported for each calendar year.  Beginning in 
1907, the reporting period was changed to the government fiscal year (i.e., April 1 to March 31) (Can. Dep. Mar. 
Fish. 1909a). For example, the 1910/11 harvest was taken between 1 April 1910 and 31 March 1911. 

c = The Alberta sturgeon fishery was closed from 1940 through 1967 (Haugen 1969).  The fishery was re-opened in 
1968 as a hook and line sport fishery (McLeod et al. 1999).  Anglers were required to obtain a special Sturgeon 
Licence with an annual harvest limit of two (2) fish of any size.  

d = In 1974, a minimum size limit of 90 cm TL was introduced (McLeod et al. 1999).  .   
e = In 1982 metal tags were issued with sturgeon fishing licenses (McLeod et al. 1999).  . 
f = In 1984, the minimum size limit was increased from 90 cm TL to 100 cm TL (McLeod et al. 1999).  .  
g = Beginning in 1987, catch and release anglers were no longer required to obtain a Special Sturgeon Licence 

(McLeod et al. 1999).  
h = In 1997, the licenced harvest limit in the South Saskatchewan River and its tributaries, including the Oldman, 

Bow and Red Deer rivers, was reduced to one (1) fish per year.  The minimum size was raised to 130 cm TL, 
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and the fishery was closed from 1 April through 14 June (Williamson 2003).  The North Saskatchewan River 
was closed to sturgeon harvest, but open year round for catch-and release fishing. 

i = As of 1 April 2004, the Alberta sturgeon fishery has been catch and release only (Clayton 2004). 
j = The original harvest estimate was recalculated and revised by Bishop (1996). 
k = Percentages are based on the numbers of fish reported kept, and rounded to the nearest 0.5%. 
l = Later documents have changed the percentage kept from 52 to 47.  Radford and Wiebe (1973) indicated that 17 of 

the 33 fish caught were kept or 52%. 
m = In Bishop (1992: Table 6) the total number of fish kept for the South Saskatchewan adds up to 42, not 41 as 

listed in the table, and the grand total to 47 not 46. 
n = Licensing sales were underestimated in 1995/96 calculations, and possibly in previous reports since some license 

sales were reported after questionnaires were mailed (Clements 1996).  
o = Winkel (2000) found that 52% of anglers creel surveyed did not have sturgeon fishing licenses, so sport harvests 

estimated from mail-out surveys to license holders may underestimate harvests. 
p = In 1916/17 a harvest of 682 kg of sturgeon was taken from the Sturgeon River tributary of the North 

Saskatchewan River and marketed or consumed locally (Can. Dep. Naval Serv. 1917). 
q = Haugen (1969) sacrificed 221 lake sturgeon from the South Saskatchewan River in Alberta in 1968 for scientific 

purposes. 
 



 

Appendix 4. Threat assessment criteria. 

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 at each location where the species is known to occur, 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 
“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 lake sturgeon population from a particular 
threat, based on its likelihood and extent of occurrence and on the severity and immediacy 
of its impacts. Threat significance was rated “low” where severity of the impact was 
deemed low, and otherwise was difficult to predict given present knowledge.  

 Mitigation Potential - The biological and technical feasibility of mitigating a threat. 
Where there are no biological impediments and proven technology exists to successfully 
mitigate threats, the mitigation feasibility was rated “high”. 

 
In the tables, questions marks (?) denote uncertainty, and the need for research. Comments 
provide background on each threat or its assessment. 
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Appendix 5. Thresholds related to management of the catch-and-release fishery. 

The Recovery Team recommends establishing thresholds that could trigger management actions 
related to the sturgeon fishery. The thresholds and actions discussed below are intended as 
guidance to assist the Fisheries Management Branch of AESRD, which is responsible for the 
implementation of fishery regulations. To determine whether a threshold has been crossed, data 
on lake sturgeon populations or anglers must be collected and analyzed in a timely manner.  If 
these data indicate that a threshold has been crossed, one or a combination of management 
actions could be implemented. Because the discrete thresholds described below harbour 
uncertainties, they may be too restrictive or not restrictive enough.  Consequently, the assessment 
of whether a threshold has or has not been crossed must consider appropriate information, 
including local knowledge, and weigh the data against fishery management objectives. 
 
Suggested thresholds for the North Saskatchewan River and their rationale are: 
 
1) Annual abundance estimates for the upper North Saskatchewan River, downstream to 

Smokey Lake Bridge (Hwy 855), do not drop below 650 lake sturgeon age 4 and older 
(i.e., tagable-sized). 
 The number 650 is approximately 80% of the mean estimate for the upper river (Figure 

15).  While the Recovery Team’s objective is to increase sturgeon numbers, a value of 
80% from the mean allows short-term variability in estimates that may not reflect 
overall trends.  

 The abundance threshold is only based on the upper river because multi-year 
abundance estimates are not available for other reaches. 

 Multi-year population estimates need to be developed for other reaches of the North 
Saskatchewan River. 

2) There is an increase in the density (or abundance) of mature fish over the next ten years. 
 The strong year-classes of 1985 and 1994 will have reached maturity in 2010 and 

2019, respectively (Figure 20).  As these year-classes mature, the density of mature 
fish in the population will increase, provided mortality does not increase.  

 Age 25 was assumed to be the age at which maturity is reached. 
 As proportions are dependent on relative abundance of all age classes, the threshold 

should eventually be based on suitable age structures for recovery (Holmes and York 
2003; Jager et al. 2010). 

3) Survival rates are 93% or greater as determined from age-frequency or tagging data. 
 This is the current best estimate of survival in the Alberta portion of the North 

Saskatchewan River for lake sturgeon that are age 4 and older. 
 At this survival rate, 20% of age 4 fish will live to maturity at age 25. 
 The Recovery Team believes this survival rate is the minimum required for lake 

sturgeon population recovery. 
4) A threshold for angling effort has not been established. 

 The overall rate of hooking mortality depends upon the mortality rate per capture event 
and total number of sturgeon angled.  The Recovery Team’s recommendation to 
implement Action Plan A19 should minimize mortality rate for each capture event.  
However, the number of sturgeon caught, as a proportion of the total population, will 
depend upon angling effort.  Therefore, a benefit achieved through reduction of 
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mortality per capture event can be lost if it is offset by a sufficient increase in the 
overall angling effort. 

 A threshold for angling effort needs to be determined from survey data or other 
relevant information. 

 
Suggested thresholds for the South Saskatchewan River basin in Alberta are: 
 
1)  Within Alberta, annual abundance estimates do not drop below 5000 for lake sturgeon 

age 4 and older (i.e., tagable-sized). 
 The number 5000 is approximately 80% of the mean estimate from 2003 onward 

(Figure 15).  The Recovery Team believes sturgeon abundance in the South 
Saskatchewan River basin has slowly increased from low numbers in 1969 (and 
earlier) to current estimates of 6400 sturgeon.  Present numbers of lake sturgeon in the 
river should either be maintained or increased.  A value 80% from the mean was 
chosen as a threshold to allow for short-term variability in estimates that may not 
reflect overall trends.  

 Multi-year population estimates should be developed for the South Saskatchewan 
River. 

 
The above thresholds represent the Recovery Team’s best efforts at establishing population 
limits.  The thresholds should be reviewed on an annual basis and updated as better information 
becomes available. Current Alberta fishery regulations allow catch and release angling for lake 
sturgeon.  If the thresholds are crossed, a number of management regulations can be employed to 
ensure recovery of lake sturgeon in Alberta is not negatively influenced by catch and release 
angling. From least restrictive to more restrictive, these regulations include:  
 
1)  Seasonal closures:  This option prohibits angling during a specific time period.  It is often 

used in conjunction with Area Closures to protect spawning areas during the spawning 
season. 

2)  Area closures:  This option creates a protected zone, such as a reach of river, wherein 
fishing is prohibited. Area closures are useful for protecting overwintering or spawning 
areas. 

3)  Gear restrictions:  Under this option, the line weight, type of hook etc. can be proscribed. 
This option is difficult to enforce and requires an officer to engage the angler to see the 
equipment, and perhaps have specialized equipment with them to test whether the gear 
meets the proper specifications (e.g., line strength). An outright prohibition of certain gear, 
such as pickerel rigs, can be effective but impacts other recreational fisheries. 

4)  Tag system for catch-and-release angling of lake sturgeon:  This option is effective for 
reducing angling effort, since only those with a tag can legally fish for lake sturgeon and 
the number of tags can be controlled. Unfortunately, when an angler without a tag catches a 
sturgeon it is difficult to determine whether or not the sturgeon was an accidental by-catch. 

5)  Bait ban:  This option would curtail most lake sturgeon fishing, since un-baited hooks 
rarely capture lake sturgeon. It would also significantly reduce the success of fisheries for 
other species, such as walleye. Various jurisdictions have regulations that prohibit anglers 
from targeting lake sturgeon but enforcement is difficult, as it is hard to prove an angler is 
specifically targeting the species.  Some jurisdictions require that any lake sturgeon caught 
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must be immediately released. This too can be difficult to enforce unless the definition of 
“immediately” is unambiguous. 

6)  Complete closure to angling:  This option is to close the entire river to angling for any 
species.  
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