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EXECUTIVE SUMMARY 
 

Since 2006, the Government of Alberta has stocked Lac La Biche with nearly 200 million 

walleye fry to restore populations, and many of these walleye are expected to begin 

spawning within the next few years. The Owl River is identified as the primary 

spawning habitat for Lac La Biche walleye. However, agricultural activities in the area 

have reduced riparian vegetation, and these activities could potentially increase 

nutrient and sediment loading of the watercourse. The resulting reduction in water 

quality could directly impact walleye spawning habitat, thereby potentially limiting the 

success of the Lac La Biche walleye restoration program. 

 

In 2011/12, we began a long-term project to protect and restore riparian habitat along 

the Owl River. We collected baseline data on riparian health, water quality, aquatic 

habitat, and the distribution of walleye spawning habitat. In 2014, we reassessed these 

characteristics as part of a three-year interval monitoring protocol. Our study area 

extended 40 km upstream from the mouth of the river at Lac La Biche and included a 

portion of the Piche River. We also conducted surveys in the spring of 2012 and 2014 to 

determine abundance of the walleye spawning run from the lake into the Owl River. 

 

In 2011 and 2014, we observed several fish, including walleye and white suckers, in the 

upstream 10 km section of the study area but very few fish in the downstream 30 km 

section. Congregation of walleye in the upstream section confirms Alberta Environment 

and Sustainable Resource Development’s (ESRD) identification of this section of the 

river as suitable walleye spawning grounds. The dominant substrate of sites in the 

upper section consisted of boulders, cobble and gravel suitable for walleye spawning, 

whereas sites in the lower section consisted mainly of fines and sands not suitable for 

walleye spawning. Overall, bank disturbance (erosion, exposed soil, human 

disturbance) along the river was low, with grasses, sedges and woody shrubs 

dominating the vegetation. These habitat characteristics were similar in 2011 and 2014. 

 

We captured a total of 998 walleye during spring 2014, nearly 88% of which were in a 

spawning stage (i.e., ripe or spent), confirming use of the Owl River as a walleye 

spawning system. Overall, the total walleye capture was much lower in 2014 than in 

2012. Walleye ranged in size from 435 to 677 mm total length (TL), with a mean 
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(± standard error) of 564.2 ± 2.3 mm (n = 583). Size of males ranged from 435 to 

677 mm TL, with a mean of 542.8 ± 2.7 mm (n = 379), whereas females ranged in size 

from 490 to 669 mm TL, with a mean of 609.3 ± 2.9 mm (n = 130). In general, females 

were larger than males. Dominant size ranges were 560 to 620 mm for males and 600 to 

660 mm for females, constituting 47% and 78% of the male and female catch, 

respectively.  

 

Water temperature during the survey ranged from 5.3 to 12.9°C, with a mean of 9.2°C. 

The number of walleye captured peaked on May 15, 2014, when water temperature was 

10.5°C. We were unable to derive reliable abundance estimates of the walleye spawning 

run due to unusually high water levels that influenced trap efficiency. 

 

Dissolved oxygen was high (7.6 to 8.9 mg/L) throughout the river system from May to 

August 2014. Overall, dissolved oxygen was similar in 2014 and 2011. In general, total 

phosphorus (TP) concentrations were similar in 2014 and 2011. Total phosphorus 

concentrations were high (summer average: 61.0 to 170.0 µg/L) throughout the system 

and were highest at downstream sites. Based on TP values, the Owl River may be 

considered as eutrophic to hyper-eutrophic. Total nitrogen concentrations ranged from 

0.8 to 0.9 mg/L, slightly below the ESRD limit (1.0 mg/L). Total coliform counts were 

high and exceeded the Canadian Council of Ministers of the Environment limit for 

agriculture use (>1,000 mpn/100 mL) at all sites. We collected a total of 4,856 

macroinvertebrates belonging to 35 families. The number of macroinvertebrates 

collected in 2011 was more than double that collected in 2014. Diversity ranged from 1.2 

to 1.7, and richness ranged from 13 to 21; there were no clear spatial distribution 

patterns. The most common family was Baetidae (Order: Ephemeroptera). 

 

Overall, riparian health conditions improved in 2014 relative to the baseline assessment 

in 2011. We observed some indications of improved riparian health from poor to fair 

condition, specifically in the areas where livestock exclusion fencing was installed in 

2012. To date, we successfully renegotiated lease boundaries on eight quarter sections 

with a leaseholder, and we installed over 7 km of wildlife-friendly livestock fencing, 

effectively protecting over 8 km of important riparian habitat. Before moving forward 

with further grazing lease withdrawal negotiations, local Alberta Public Lands staff had 

requested that Alberta Conservation Association and ESRD work together to develop a 
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protective notation (PNT) application for the areas that have already been withdrawn. 

We are working with ESRD to develop these PNTs.  

 

In 2017/18, we will reassess riparian health, water quality, aquatic habitat, and the 

distribution of walleye spawning habitat as part of our three-year interval monitoring 

protocol. We will produce a final report on the project at this time. 
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1.0 INTRODUCTION 
 

The walleye (Sander vitreus) population in Lac La Biche has been impacted by human 

exploitation since the early 1900s. Heavy harvest (legal and illegal) in the lake, 

including spawning tributaries, led to a collapse of the walleye fishery in the 1960s. 

Between 1985 and 1987, the Alberta government stocked more than one million 

fingerlings in the lake (Mitchell and Prepas 1990). However, the success of this stocking 

was limited, and by 1995, the lake was still considered as recovering and managed with 

a zero bag limit regulation (Berry 1995). Since 2006, the government has stocked nearly 

200 million walleye fry and fingerlings in the lake to restore populations. Many of these 

stocked fish reached sexual maturity between 2011 and 2013, and it is expected that this 

will result in larger spawning runs and greater natural recruitment for the lake. 

However, potential reductions in water quality and spawning habitat in the Owl River 

from riparian habitat degradation could limit success of the restoration program.  

 

The Owl River is considered the primary spawning habitat for Lac La Biche walleye 

(Chris Davis, Alberta Environment and Sustainable Resource Development [ESRD], 

pers. comm.). However, portions of this spawning habitat run through grazing leases 

and private land that support livestock. Long-term grazing and other agricultural 

activities have reduced riparian vegetation, and these activities could potentially 

increase nutrient and sediment loading in the watercourse. The resulting decline in 

water quality can reduce the quality and quantity of walleye spawning habitat. 

 

In 2011/12, we launched a long-term initiative to protect and restore riparian habitat 

along the Owl River. We collected baseline data on riparian health, water quality, 

aquatic habitat, and the distribution of walleye spawning habitat (Johns and 

Cantin 2012). In general, this assessment confirmed the presence of walleye in the river, 

particularly on the historical spawning grounds, in the upstream section where the 

river is fast, shallow and characterized by a rocky substrate. To date, we have 

successfully renegotiated lease boundaries on eight quarter sections with a leaseholder, 

and we have installed over 7 km of wildlife-friendly livestock fencing, effectively 

protecting over 8 km of important riparian habitat. 
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In spring 2012, we conducted a mark-recapture survey to estimate abundance of the 

walleye spawning run from the lake into the Owl River. We deployed two pound trap 

nets in the Owl River to capture spawning walleye migrating upstream from 

Lac La Biche. Nearly 99% of the 3,183 walleye captured were in a spawning stage 

(i.e., ripe or spent), confirming use of the Owl River as a walleye spawning system. We 

were unable to derive reliable abundance estimates for walleye due to a low recapture 

rate. Variation in trap location and water velocities, or dilution due purely to large 

numbers of fish, likely contributed to the lower number of walleye captured in the 

upstream trap relative to the downstream trap, hence the low recapture rate.  

 

In 2014, we reassessed riparian health, water quality, aquatic habitat, and the 

distribution of walleye spawning habitat as part of a three-year interval monitoring 

protocol. We also repeated efforts to estimate abundance of the spawning run. Primary 

components of the study were to: 

 

• document the overall health of riparian vegetation along a 46 km section of the 
Owl River system using aerial videography 

• record basic aquatic habitat characteristics, including substrate, riverbank and 
water quality, along a 40 km section of the Owl River  

• document location and characteristics of walleye spawning habitat as well as 
determine abundance of the spawning run 

• work with government agencies and landowners to protect and enhance 
riparian areas along a 30 km section of the Owl River. 

 

2.0 STUDY AREA 
 

The Owl River is located 220 km northeast of Edmonton, in the Lac La Biche sub-basin. 

It is the major inflow river to Lac La Biche, and it drains an area of 3,364 km2 (Figure 1). 

The Piche River is a major tributary to the Owl River. Our study area starts at the Piche 

River confluence and ends at the mouth of the river, a distance of about 40 km. The 

study area is composed of two sections: the upstream 10 km section, which includes the 

identified walleye spawning habitat, and the downstream 30 km section, which runs 

through grazing leases, interspersed with stretches of private land, most of which 

support livestock grazing. The videography study area continues an additional 6 km 

upstream on the Owl River and 7 km upstream on the Piche River.  
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Figure 1. Owl River system study area and survey site locations, Alberta, 2014. Inset 

map of Alberta shows the location of the study area in the province. 
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3.0 MATERIALS AND METHODS 
 

3.1 Walleye spawning habitat 

 

We completed night-time visual surveys between May 10 and May 14, 2014, to 

document the location and characteristics of habitat used by spawning walleye. We first 

conducted daytime reconnaissance surveys on the Owl River, from the Alpac K Road 

crossing downstream to Lac La Biche (Figure 1), to assess any potential safety hazards. 

We then conducted four nights of surveys over approximately 40 km of the river, from 

the confluence with the Piche River downstream to the lake. We actively searched for 

walleye using hand-held spotlights, starting one hour after sunset and continuing for 

two to three hours. A two-person crew conducted the survey from a boat and from 

shore. We distinguished walleye from other species using two characteristics: reflective 

eyes and white colouration on the lower part of the caudal fin (Dustin and 

Jacobson 2003). Locations of walleye were entered into a hand-held GPS unit.  

 

3.2 Spawning-run assessment 

 

We conducted a mark-recapture survey during spring 2014 to estimate abundance of 

the walleye spawning run from the lake into the Owl River. We deployed two pound 

trap nets in the Owl River to capture spawning walleye migrating upstream from Lac 

La Biche. Traps were set immediately after ice out on May 6, 2014, and checked daily 

until May 19, 2014. Traps were located 1 km apart, with the downstream trap located 

2.5 km upstream of the mouth of the lake (Figure 1). 

 

Traps were made from 9.5 mm knotless nylon mesh netting and consisted of an 

open-top box and two lead nets. Trap boxes measured 3.68 m x 3.68 m x 1.83 m deep, 

and lead nets measured 1.83 m x 18.29 m. Each lead net included a leadcore line and a 

float line. A 1.22 m x 1.22 m square funnel at the face of the trap tapered back 1.83 m 

into the centre of the trap to a 0.30 m x 0.30 m opening (Appendix 1). The four corners 

of the trap were held in place with t-bar anchor posts driven into the stream substrate. 

Two lead nets were attached to the downstream corners of each trap to channel fish 

travelling upstream into the box. The right lead ran from the trap box to the riverbank, 

and the left lead ran out into the thalweg (Appendix 1). To address the difficulties faced 
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during the 2012 trapping, we anchored the front of the trap box with weights and 

added additional weights along the leads to ensure the bottom of the trap was tight 

against the substrate. In compliance with Transport Canada’s regulations (Navigable 

Waters Protection Act 1985), the leads and trap blocked no more than two-thirds of the 

river width. Traps were set on the inside bend of the river, at depths between 0.6 m to 

1.5 m, where water velocity was reduced, to ensure the safe installation and operation 

of the traps. Fish caught in the downstream trap constituted the initial capture event, 

and those caught in the upstream trap constituted the recapture event.  

 

For all walleye captured, we recorded total length (TL, mm), gender and state of 

maturity. We clipped the third dorsal spine of each walleye captured in the 

downstream trap and the sixth dorsal spine of walleye captured in the upstream trap to 

differentiate between fish marked in the downstream and upstream traps. All other fish 

captured were identified to species and enumerated. 

 

We installed a temperature data logger at the downstream trap and recorded water 

temperature at one-hour intervals during the spawning run.  

 

3.3 Aquatic habitat assessment  

 

We conducted aquatic habitat surveys from August 12 to 13, 2014, to characterize the 

type of spawning habitat available for walleye in the Owl River. We collected data from 

cross-sectional transects at 1 km intervals in the upstream 10 km study reach (Sites 1 

to 9: encompassing the identified walleye spawning area) and at 5 km intervals in the 

downstream 30 km study reach (Sites 10 to 17) (Figure 1). Site 1-W is located on the 

mainstem Owl River, and Site 2-W is located on the Piche River; both sites are 

approximately 200 m upstream of the confluence. Data collected along each transect 

included wetted and bankfull widths, bank stability and angle, riparian width, 

vegetation cover and composition, soil exposure, littoral substrate composition, bank 

erosion, and human-related disturbance along the bank. Measurements of water depth 

and dominant substrate were taken at seven points evenly distributed across the river 

channel. Bank erosion and human disturbance were assessed by ranking the severity 

from low to high (low = 0, high = 10). Composition of the riparian vegetation was 

assessed by estimating the percent cover of different classes of trees and shrubs in a 
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20 m x 10 m riparian plot oriented parallel to the bank. A similar approach was used for 

estimating substrate composition from in-stream littoral plots of equal size.  

 

3.4 Water quality and macroinvertebrates  

 

We collected “grab” water samples once a month from May to August 2014 at five 

sampling sites (these sites are identified with “W”; see Figure 1) using established 

protocols (see protocol in Alberta Environment 2006). Water samples were analyzed by 

Maxxam Analytical Testing Laboratory for ions, nutrients and physical variables. Water 

temperature, dissolved oxygen (DO), conductivity and pH were measured in the field 

with a hand-held YSI unit (Professional PlusHobo®). Data loggers were placed 

in-stream at each station to record water temperature at two-hour intervals from 

May 14 to August 14, 2014.  

 

Where applicable, we interpreted water quality data using the Canadian Council of 

Ministers of the Environment (CCME) Canadian Water Quality Guidelines 

(CCME 2007) for a) Protection of Aquatic Life and b) Protection of Agricultural Water 

Uses, as well as the ESRD environmental quality guidelines for Alberta surface waters 

(ESRD 2014).  

 

On August 12 and 13, 2014, we conducted macroinvertebrate analyses at the five water 

quality sampling sites following the United States Environmental Protection Agency 

multi-habitat protocol (Barbour et al. 1999). Different habitat types were sampled 

proportionately to their representation within a 100 m long sample site. Sampling was 

done using a D-frame dip net, and samples were preserved in a 75% ethanol solution. 

Invertebrates were identified to family level. Indices for the community (percentage of 

Ephemeroptera, Plecoptera and Trichoptera; %EPT), dominance, diversity 

(Shannon-Wiener Diversity index; H), and richness (family level) were calculated for 

each site.  

 

3.5 Riparian health assessment 

 

We used aerial videography to assess the overall health of riparian vegetation 

throughout the study area (Figure 1). We captured videos during a 1.5 h flight on 
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September 23, 2014, using a helicopter (Bell 206 Jet Ranger) flown at a speed of 30 to 

35 knots, 45 to 60 m above ground; this protocol allowed both riverbanks to be recorded 

at the same time with appropriate resolution. The Owl River was flown in a 

downstream direction from the Alpac K Road to Lac La Biche (approximately 46 km), 

and the Piche River was flown in a downstream direction from Highway 881 to the 

confluence with the Owl River (approximately 7 km). In 2014, videos were captured 

with a fixed mounted FLIR 8000e camera attached to the front of the helicopter. In 2011, 

videos were captured by having a person operate a hand-held SONY DCR-TRV 900 

digital camera out the right side of the helicopter. Both systems were linked to a video 

mapping unit developed by Red Hen Systems. This unit records a GPS location at 

one-second intervals that is synchronized with the “universal time code” on the 

camera, thereby time-stamping recordings. 

 

We processed videos using the Alberta Conservation Association (ACA) Aerial 

Videography Lotic Riparian Assessment Scorecard adapted from Cows and Fish 

(Fitch et al. 2001; Ambrose et al. 2004). The riparian zone was divided into polygons, 

according to riparian management area categories (Teichreb and Walker 2008), that 

ranged from 40 m to 12 km in length. While viewing the video, a three-person team 

discussed and answered a list of questions related to the integrity and function of the 

riparian management area (Figure 2), and a score was generated for each polygon. 

Using protocols that have been slightly refined since the first assessment was 

conducted in 2011, we assigned scores to both the left and right riverbanks and 

converted them into colour-coded maps that characterized riparian conditions as poor, 

fair and good. A score of 80% or greater indicates the riparian area is in good condition, 

a score of 50% to 79% indicates fair condition, and a score less than 50% indicates poor 

condition. 
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Figure 2. Aerial photo showing the zones of a riparian management area. 
 

 

3.6 Land tenure negotiations  

 

Following discussions in 2013 between ACA and ESRD, it was determined that a 

protective notation (PNT) would be required to be placed on the riparian lands 

withdrawn from the first grazing lease we worked on. We continue to correspond with 

ESRD regarding the details of the PNT designation. Further negotiations with other 

leaseholders along the river cannot be undertaken until a determination is made and a 

PNT implemented on the original eight quarter sections. Once this matter is resolved, 

ACA can then proceed with further discussions with landowners and leaseholders 

regarding riparian conservation initiatives.  

 

  



9 

 

4.0 RESULTS 
 

4.1 Walleye spawning habitat 

 

In 2011 and 2014, we observed several fish, including walleye and white suckers 

(Catostomus commersoni), in the upstream 10 km study section (in particular from Sites 5 

to 9-W) and very few fish in the downstream 30 km section. Although white suckers 

dominated the number of observed fish, springtime congregation of walleye in the 

upper reaches of our study site reaffirmed the use of this reach within our conservation 

zone as the primary spawning site in the Owl River system. 

 

4.2 Spawning-run assessment 

 

In total, we captured 998 walleye during the spring trapping survey: 762 from the 

downstream trap and 236 from the upstream trap, none of which were previously 

marked in the downstream trap (recaptures). Overall, the total walleye capture was 

much lower in 2014 than in 2012. Of the walleye where sex could be determined, 65% 

were males (n = 379) and 22% were females (n = 130). Nearly 88% of the walleye 

captured were in a spawning stage (i.e., ripe or spent), confirming use of the Owl River 

as a walleye spawning system. Of the mature males, 96% were ripe and 4% were spent. 

Similarly, 92% of mature females were ripe and 8% were spent (Table 1).  

 

Table 1. State of maturity of walleye captured in the Owl River in 2014 and 2012.  
 

Survey 
year Gender 

Maturity 
n 

Ripe Spent 
2014 Male 364 15 379 

 Female 119 11 130 

2012 Male 2,111 35 2,146 

 Female 747 207 954 
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We were unable to derive reliable abundance estimates for walleye due to zero 

recaptures. Unusually high water levels and flows influenced trap efficiency. We 

estimated that water levels were 0.30 m higher in 2014 than in 2012. 

Water temperature ranged from 5.3°C to 12.9°C, with a mean of 9.2°C. The number of 

walleye captured peaked on May 15, 2014, when water temperature was 10.5°C 

(Appendix 2). Overall, more walleye were captured in the downstream trap compared 

to the upstream trap (Figure 3). Other fish caught included 1,566 northern pike (Esox 

lucius) and 8 white suckers.  

 
Overall, size range of walleye was broader in 2012 (380 to 760 mm) than in 2014 (440 to 

680 mm) (Figure 4). However, there were proportionately more large fish (≥640 mm) in 

2014 than in 2012. In 2014, size of males ranged from 435 to 677 mm TL, with a mean 

(± standard error) of 542.8 ± 2.7 mm (n = 379), whereas size of females ranged from 490 

to 669 mm TL, with a mean of 609.3 ± 2.9 mm (n = 130) (Figure 4). In 2012, size of males 

ranged from 355 to 673 mm TL, with a mean of 530 ± 0.68 mm (n = 2,149), whereas size 

of females ranged from 361 to 760 mm TL, with a mean of 575 ± 0.90 mm (n = 954) 

(Figure 4). In general, females were larger than males.  
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Figure 3. Number of walleye captured in the downstream trap compared to the 

upstream trap during the 2014 Owl River spawning-run assessment. 
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Figure 4. Length frequency distribution of walleye captured during the 2014 and 2012 
Owl River spawning-run assessment.   
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4.3 Aquatic habitat assessment  

 

Overall, stream wetted widths ranged from 12 to 52 m in the upstream section and 

15 to 23 m in the downstream section (Table 2). Average water depth ranged from 

0.5 to 1.0 m in the upstream section and 1.1 to 2.0 m in the downstream section. 

Dominant substrate in the upper sites consisted of boulder, cobble and gravel suitable 

for walleye spawning, whereas sites in the lower section consisted mainly of fines and 

sands, which are typically not suitable for walleye spawning habitat. In general, bank 

disturbance (bank erosion, exposed soil, human disturbance) was low throughout the 

study sites. These habitat characteristics were similar in 2014 and 2011. A detailed list of 

habitat variables measured is presented in Appendix 3. 

 

4.4 Water quality and macroinvertebrates 

 

In general, water temperatures in the Owl River were similar in 2014 and 2011. In 2014, 

water temperature ranged from 8.8oC at Site 12-W (May) to 21.9oC at Site 16-W (July) 

(Appendix 4). In 2011, water temperature ranged from 7.7 oC at Site 9-W (May) to 19.1oC 

at Site 16-W (July). Overall, DO was similar in 2014 and 2011. Dissolved oxygen was 

high throughout the system from May to August and ranged from 7.6 to 8.9 mg/L. 

Water temperature and DO in May were within optimal ranges for walleye spawning. 

Conductivity ranged from 150 to 210 µs/cm, and pH ranged from 7.7 to 8.2.  

 

For the Piche River (Site 2-W), water temperatures were slightly lower in 2011 than in 

2014. Temperatures ranged from 12.5oC (May) to 20.9oC (July) in 2014 and from 10.6oC 

(May) to 17.2oC (July) in 2011. Overall, DO was similar in 2014 and 2011. Dissolved 

oxygen ranged from 8.0 mg/L (July) to 9.5 mg/L (May) in 2014 and from 8.0 mg/L 

(August) to 10.8 mg/L (May) in 2011. 
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Table 2. Summary of habitat characteristics for the Owl River system. Values for bank erosion, human disturbance, exposed 
soil and vegetation cover are averaged for left and right banks. Site 1-W is the furthest upstream site, and Site 17 is 
near the mouth to Lac La Biche. Sites labelled with “W” are water quality sampling sites. 

 

1B = boulder, C = cobble, G = gravel, S = sand, F = fine  
2Site located on Piche River, approximately 200 m upstream of confluence with Owl River 

Site 
Average 

depth  
(m) 

Wetted 
width 

(m) 

Dominant 
substrate1 

Bank 
erosion 
(0 – 10) 

Human 
disturbance on 
bank (0 – 10) 

Exposed 
soil 
(%) 

Deciduous/ 
coniferous tree 

(%) 

Woody 
shrubs 

(%) 

Grass/ 
sedge 

(%) 
1-W 0.7 45 B/C 0 0 0 1 23 73

3 1.0 25 B/S 0 0 0 1 13 85 
4 0.6 52 C/B 1 0 5 6 20 50 
5 0.7 50 C/G 0 0 0 0 30 70 
6 0.8 52 C/S 1 0 0 6 35 40 
7 0.5 47 G/C 1 3 0 1 25 73 
8 0.5 58 C/G 0 2 0 0 65 35 

9-W 1.0 17 C/B 1 0 0 0 40 60 
10 1.5 21 F 1 4 0 0 80 20 
11 1.1 22 F 1 2 1 0 20 80 

12-W 1.2 17 S 1 2 0 0 10 90 
13 1.1 18 S 4 3 45 0 28 28 
14 1.3 15 S 3 1 5 0 30 65 
15 1.2 23 S/G 1 5 3 0 15 83 

16-W 1.7 21 S 0 0 0 0 15 85 
17 2.0 22 S 0 0 0 0 0 100 

2-W2 0.6 12 G/S 0 0 0 0 40 60 
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In general, total phosphorus (TP) concentrations were similar in 2014 and 2011. In 2014, 

TP ranged from 84 µg/L at Site 9-W (June) to 290 µg/L at Site 5-W (May) for the Owl 

River and from 54 µg/L (August) to 73 µg/L (July) for the Piche River (Appendix 4). 

Based on these TP values, the Owl River system (including the Piche River) may be 

considered as eutrophic (35 to 100 µg/L) to hyper-eutrophic (>100 µg/L) (CCME 2007). 

Summer average (June and August) TP concentrations ranged from 61 to 170 µg/L, 

with concentrations higher at the two downstream sites (Table 3).  

 

Total nitrogen concentrations were slightly lower in 2014 than in 2011, ranging from 0.8 

to 0.9 mg/L, slightly below the ESRD limit (1.0 mg/L) at all sites in 2014 (Table 3; 

Appendix 4). In 2011, total nitrogen concentrations slightly exceeded the ESRD limits, 

ranging from 0.93 to 1.3 mg/L. Similar to 2011, chlorophyll-a concentrations in 2014 

were much higher (greater than double in most cases) in May to June than in July to 

August, ranging from a low of 1.3 µg/L (July) to a high of 11 µg/L (May) (Appendix 4). 

However, no clear patterns were apparent among sites, and the summer average 

concentrations were similar among sites (Table 3). Turbidity was similar in 2014 and 

2011. In 2014, turbidity ranged from a high of 29 NTU at Site 16-W (May) to a low of 

2.1 NTU at Site 2-W (August) (Appendix 4), with summer averages ranging from 5.7 to 

14.7 NTU (Table 3). In 2011, turbidity ranged from a high of 26 NTU at Site 12-W (May) 

to a low of 2.1 NTU at Site 2-W (August), with summer averages ranging from 6.0 to 

10.0 NTU. As expected, turbidity was higher in spring (May) than in summer, and 

summer averages were higher at downstream sites.  

 

In 2014, total coliform counts were high, and summer averages exceeded the CCME 

limit for agriculture use (>1,000 mpn/100 mL) at all sites (Table 3). In 2011, total 

coliform summer averages exceeded the CCME limit for agriculture use 

(>1,000 mpn/100 mL) at all sites (including 2-W), with the exception of Site 1-W. Similar 

to 2011, Escherichia coli counts were low throughout the study period in 2014 and did 

not exceed CCME limits (≥100 mpn/100 mL) (Appendix 4). A complete list of water 

quality variables analyzed is presented in Appendix 4.  
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Table 3. Summer averages (June and August 2014) for key water quality variables at 
the five water quality sites in the Owl River system.  

 

Temp = temperature, DO = dissolved oxygen, TP = total phosphorus, TN = total nitrogen, Chla = 
chlorophyll-a 
1Site located on Piche River, approximately 200 m upstream of confluence with Owl River 
 

In 2014, 4,856 macroinvertebrates were collected and identified to the family level 

(Table 4). The total number of families identified was 35, and the average number of 

families per site was 19 (Appendix 5). Overall, there were no clear spatial distribution 

patterns in the characteristics of the macroinvertebrate community (Table 4). In 

contrast, more than double the number of macroinvertebrates was collected in 2011. A 

total of 11,705 macroinvertebrates were collected and identified to the family level. The 

total number of families identified was 54, and the average number of families per site 

was 32.0. In 2014, richness ranged from 13 at Site 12-W to 21 at Site 1-W and Site 2-W. 

The %EPT ranged from a low of 63.2% at Site 9-W to a high of 83.2% at Site 12-W 

(Table 4). In contrast, richness (number of families) was much higher in 2011, ranging 

from 28 at Site 2-W to 36 at Site 9-W. The %EPT ranged from a low of 31.5% at Site 1-W 

to a high of 87.3% at Site 2-W. The most common family in 2014 was Baetidae (order: 

Ephemeroptera), and it was the dominant family at all sites (Appendix 5), similar to 

2011. 

 
  

Site 
Temp 
(°C) 

DO 
(mg/L) 

TP 
(µg/L) 

TN 
(mg/L) 

Chla 
(µg/L) 

Turbidity 
(NTU) 

Total coliform
(mpn/100 mL) 

1-W 15.7 7.6 115.5 0.8 4.0 8.1 1,550 

9-W 17.0  8.9 112.8 0.9 4.6 7.8 1,510 

12-W 15.9 8.0 128.0 0.9 4.7 9.6 1,830 

16-W 16.6 8.2 170.0 0.9 5.3 14.7 1,945 

2-W1  16.9 8.6 61.0 0.9 3.8 5.7 1,580 
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Table 4. Characteristics of the macroinvertebrate community collected at five water 
quality sites in the Owl River system, summer 2014. 

 

Site % EPT1 % Dominance2 Diversity3 
Family 

 richness 

Total 
abundance 

1-W 68.5 60.5 (Baetidae) 1.4 21 1078 
9-W 63.2 54.4 (Baetidae) 1.6 20 1639 
12-W 83.2 68.3 (Baetidae) 1.2 13 441 
16-W 67.3 54.3 (Baetidae) 1.7 19 820 
      
2-W4 73.8 65.8 (Baetidae) 1.4 21 878 

1Percentage of individuals belonging to the order Ephemeroptera, Plecoptera and Trichoptera 
2Percentage of individuals belonging to the most abundant taxon 
3Shannon-Wiener Diversity index (H) 
4Site located on Piche River, approximately 200 m upstream of confluence with Owl River 

 

4.5 Riparian health assessment 

 

Overall, riparian health conditions improved from the baseline assessment completed 

in 2011 (Figures 5, 6 and 7). Based on aerial videography scores, we observed some 

indications of improved riparian health from poor to fair condition, specifically in the 

areas where livestock exclusion fencing was installed in 2012 (Figures 6 and 7); in 2011, 

39% and 14% of sites were rated as poor and fair, respectively, but in 2014, the poor 

category dropped to 23% and the fair category increased to 23% (Figure 5). Riparian 

health scores were higher along upstream reaches than downstream reaches where 

riparian vegetation has been cleared for livestock grazing and haying. Along some 

sections of the system, riparian areas were considerably different from left to right 

banks; one bank had healthy, intact riparian vegetation, but the other bank had highly 

degraded riparian vegetation (Appendix 6).  
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Figure 5. Summary of the Owl River system riparian health assessments using aerial 
videography. 
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Figure 6. Owl and Piche rivers study area showing the classification of riparian 
habitat in 2014. Improvement in riparian health scores was observed over 
2011 results, specifically in the eight quarter sections (outlined in white on 
left side of map) where livestock exclusion fencing was installed in 2012. 
The single quarter section in the centre of the map and also outlined in 
white remains entirely in a grazing lease until a protective notation can be 
placed on the riparian lands.  
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Figure 7. Owl and Piche rivers study area showing the classification of riparian 
habitat in 2011. The eight quarter sections where livestock exclusion fencing 
was installed in 2012 are outlined in white on the left side of the map. The 
single quarter section in the centre of the map and also outlined in white 
remains entirely in a grazing lease until a protective notation can be placed 
on the riparian lands.  
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4.6 Land tenure negotiations 

 

We have not completed new fence construction along the Owl River since 

December 2012. Before moving forward with further grazing lease withdrawal 

negotiations, local Alberta Public Lands staff had requested that ACA and ESRD work 

together to develop a PNT application for the areas that have already been withdrawn 

through this project. To date, no PNTs have been placed on the riparian areas despite 

efforts to reach resolution with ESRD. To achieve the PNT goal, ACA continues to 

correspond with different divisions of ESRD (Fisheries, Wildlife, Rangeland and Public 

Lands) in an attempt to establish an effective approach and outline common objectives. 

Once this matter is resolved, ACA can then proceed with further discussions with 

landowners and leaseholders regarding riparian conservation initiatives and 

investigate additional opportunities. 

 

4.7 Conclusions 

The use of wildlife-friendly fencing to restrict livestock grazing from riparian habitats 

has been a useful restoration tool; it has already shown results with respect to 

improved riparian health in the first three years of the project. After successfully 

excluding grazing from the riparian areas in eight quarter sections under a grazing 

lease, we had hoped to contact other leaseholders in the area to pursue future riparian 

habitat conservation initiatives and improve more sections of aquatic habitat along 

reaches considered important walleye spawning and migration habitat. However, until 

the placement of a PNT is resolved with ESRD, we are unable to proceed with 

additional opportunities. 

Atypically high water levels and associated current speed during the peak spawning 

season in May prevented us from deriving reliable abundance estimates of the walleye 

spawning run. Nonetheless, most walleye caught were in a spawning stage and 

congregated in the upper reaches of our study site, reaffirming the use of this reach 

within our conservation zone as the primary spawning site in the Owl River system.  

In general, water quality remained similar to 2011 baseline conditions. Total coliform 

counts remained high and exceeded the CCME limit for agriculture use at all sites. 

Dissolved oxygen concentrations were high throughout the river system and above 
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CCME limits for supporting aquatic life. Total phosphorus concentrations were high 

throughout the system, indicating the Owl River is a nutrient-rich system, with a trend 

of increasing concentration farther downstream. In contrast to 2011, total nitrogen 

concentrations were both lower and below the ESRD limit for surface waters in 2014. 

Macroinvertebrate abundance and species richness were lower in 2014 compared to 

2011, but the dominant taxa remained unchanged.  

Overall, our results indicate early signs of improvement or stability of riparian habitat 

and water quality conditions, emphasizing the need for continued conservation efforts 

along the length of the river and long-term monitoring. In 2017/18, we will reassess 

riparian health, water quality, aquatic habitat, and the distribution of walleye spawning 

habitat as part of our three-year interval monitoring protocol. We will produce a final 

report on the project at this time. 
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6.0 APPENDICES 

Appendix 1. Diagram of trap net setup used to capture walleye during the 2012 
and 2014 Owl River spawning-run assessments. 
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Appendix 2.  Number of walleye caught and water temperature during the 2014 
Owl River spawning-run assessment. 

 

Date

05
/0

9 
 

05
/1

0 
 

05
/1

1 
 

05
/1

2 
 

05
/1

3 
 

05
/1

4 
 

05
/1

5 
 

05
/1

6 
 

05
/1

7 
 

05
/1

8 
 

05
/1

9 
 

05
/2

0 
 

N
um

be
r o

f w
al

le
ye

0

100

200

300

400

Te
m

pe
ra

tu
re

 (o C
)

4

6

8

10

12

14
Min temp 
Mean temp 
Max temp 

 
 

 



27 

 

Appendix 3. Habitat characteristics on the Owl and Piche rivers, summer 2014. Site 1-W is the furthest upstream site on the 
Owl River, and Site 17 is near the mouth to Lac La Biche. Site 2-W is on the Piche River. W = water quality site, 
B = boulder, C = cobble, G = gravel, S = sand, F = fine, dec. = deciduous, DBH = diameter at breast height, 
con. = coniferous, disturb. = disturbance.  

 

Site 
Ave 

depth 
(m) 

Wetted 
width 

(m) 

Bankfull 
width 

(m) 

Dominant 
substrate 

Left downstream bank 

Bank 
angle 

(o) 

Bank 
erosion
(0 – 10) 

Exposed 
soil 
(%) 

Dec. tree
DBH 

>0.3 m 
(%) 

Con. tree
DBH 

>0.3 m 
(%) 

Small 
dec. 
tree 
(%) 

Small 
con. 
tree 
(%) 

Woody 
shrubs 

(%) 

Grass/
sedge 

(%) 

Human 
disturb. 
on bank
(0 – 10) 

1-W 0.7 45 49 B/C 21 0 0 0 10 0 0 40 50 0
3 1.0 25 36 B/S 11 0 0 5 0 0 0 20 75 0 
4 0.6 52 62 C/B 28 1 10 5 20 5 0 10 50 0 
5 0.7 50 59 C/G 2 0 0 0 0 0 0 40 60 0 
6 0.8 52 58 C/S 15 0 0 0 15 5 0 30 50 0 
7 0.5 47 55 G/C 10 1 0 0 0 0 0 30 70 3 
8 0.5 58 70.0 C/G 12 0 0 0 0 0 0 70 30 4 

9-W 1.0 17 >100 C/B 12 2 0 0 0 0 0 40 60 0 
10 1.5 21 >100 F 0 0 0 0 0 0 0 90 10 4 
11 1.1 22 >100 F 0 2 2 0 0 0 0 20 80 0 

12-W 1.2 17 >100 S 0 2 0 0 0 0 0 10 90 3 
13 1.1 18 >100 S 17 7 90 0 0 0 0 5 5 5 
14 1.3 15 >100 S 14 6 0 0 0 0 0 60 40 1 
15 1.2 23 >100 S/G 6 2 5 0 0 0 0 30 65 5 

16-W 1.7 21 >100 S 4 0 0 0 0 0 0 30 70 0 
17 2.0 22 >100 S 0 0 0 0 0 0 0 0 100 0 

2-W 0.6 12 35 G/S 22 0 0 0 0 0 0 60 40 0 
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Appendix 3. Continued 

 

Site 

Right downstream bank 

Bank 
angle 

(o) 

Bank 
erosion 
(0 – 10) 

Exposed 
soil 
(%) 

Dec. tree 
DBH 

>0.3 m 
(%) 

Con. tree 
 DBH 
>0.3 m 

(%) 

Small 
dec. 
tree 
(%) 

Small 
con. 
tree 
(%) 

Woody 
shrubs 

(%) 

Grass/ 
sedge 

(%) 

Human 
disturb. 
on bank 
(0 – 10) 

1-W 14 0 0 0 0 0 0 5 95 0
3 6 0 0 0 0 0 0 5 95 0 
4 13 0 0 5 15 0 0 30 50 0 
5 1 0 0 0 0 0 0 20 80 0 
6 37 2 0 0 25 0 5 40 30 0 
7 16 0 0 0 0 5 0 20 75 3 
8 15 0 0 0 0 0 0 60 40 0 

9-W 5 0 0 0 0 0 0 40 60 0 
10 0 1 0 0 0 0 0 70 30 3 
11 0 0 0 0 0 0 0 5 95 3 

12-W 0 0 0 0 0 0 0 10 90 0 
13 3 0 0 0 0 0 0 50 50 0 
14 8 0 10 0 0 0 0 0 90 0 
15 1 0 0 0 0 0 0 0 100 5 

16-W 0 0 0 0 0 0 0 0 100 0 
17 0 0 0 0 0 0 0 0 100 0 

2-W 6 0 0 0 0 0 0 20 80 0 
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Appendix 4. Water quality at five sites on the Owl and Piche rivers, summer 2014. Site 2-W is on the Piche River. NA = not 
available. 

 

Site Date 
Temperature 

(oC) 

Dissolved 
oxygen 
(mg/L) 

pH 
Conductivity 

(µs/cm) 

Dissolved 
nitrite 
(mg/L) 

Dissolved 
nitrate 
(mg/L) 

Nitrate plus 
nitrite 
(mg/L) 

Total 
Kjeldahl 
nitrogen 
(mg/L) 

Dissolved 
organic 
carbon 
(mg/L) 

1-W May 14 10.7 9.6 8.04 150 <0.033 0.066 0.015 0.92 13 
 Jun 11 12.5 6.9 NA NA <0.033 <0.044 <0.010 0.76 20 
 Jul 16 20.3 7.1 7.73 180 <0.033 <0.044 <0.010 0.91 19 
 Aug 14 19.5 6.8 7.99 190 <0.033 <0.044 <0.010 0.72 22 

9-W May 14 10.4 9.8 7.87 160 <0.033 0.1 0.023 0.99 12 
 Jun 11 NA NA NA NA <0.033 <0.044 <0.010 0.85 20 
 Jul 16 20.8 8.6 7.9 200 <0.033 <0.044 <0.010 1 21 
 Aug 14 19.9 8.4 8.15 210 <0.033 <0.044 <0.010 0.76 17 

12-W May 14 8.8 10.1 7.99 170 <0.033 0.13 0.029 0.92 13 
 Jun 11 12.9 7.3 7.75 160 <0.033 <0.010 <0.011 0.86 18 
 Jul 16 21.2 7.3 7.85 200 <0.033 <0.044 <0.010 1 21 
 Aug 14 20.6 7.1 8.1 210 <0.033 0.073 0.017 0.77 20 

16-W May 14 10.2 9.6 8.04 160 <0.033 0.14 0.032 0.98 13 
 Jun 11 13.5 7.4 7.75 160 <0.033 <0.044 <0.010 0.98 19 
 Jul 16 21.9 7.8 7.83 200 <0.033 <0.044 <0.010 1 21 
 Aug 14 20.8 7.8 8.07 210 <0.033 0.065 0.015 0.79 18 

2-W May 14 12.5 9.5 7.4 260 <0.033 0.15 0.033 0.91 10 
 Jun 11 13.4 8.6 NA NA <0.033 0.066 0.015 1 20 
 Jul 16 20.9 8 8.02 280 <0.033 <0.044 <0.010 0.99 22 
 Aug 14 20.9 8.1 8.24 310 <0.033 <0.044 <0.010 0.79 18 
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Appendix 4. Continued 

 

Site Date 
Bicarbonate 

(mg/L) 
Carbonate 

(mg/L) 

Dissolved 
chloride 
(mg/L) 

Dissolved 
calcium 
(mg/L) 

Dissolved 
iron 

(mg/L) 

Dissolved 
magnesium 

(mg/L) 

Dissolved 
manganese 

(mg/L) 

Dissolved 
potassium 

(mg/L) 

Dissolved 
sodium 
(mg/L) 

1-W May 14 84 <0.50 1.2 16 0.61 6.1 0.043 2.4 5.4 
 Jun 11 NA         
 Jul 16 120 <0.50 <1.0 29 1.1 8.6 0.076 0.79 7.2 
 Aug 14 120 <0.50 1.7 26 0.69 8.2 0.024 0.86 5.2 

9-W May 14 100 <0.50 1.2 18 0.58 7 0.04 2.4 7 
 Jun 11 NA         
 Jul 16 130 <0.50 1.2 27 1 8.6 0.049 0.86 6.8 
 Aug 14 140 <0.50 2 27 0.59 9.1 0.022 1 6.9 

12-W May 14 98 <0.50 1.4 17 0.57 6.7 0.046 2.2 6.6 
 Jun 11 94 <0.50 1.2 19 0.34 7.2 0.005 1.4 6.5 
 Jul 16 130 <0.50 1.2 27 1 8.7 0.077 0.85 6.9 
 Aug 14 140 <0.50 <1.0 26 0.54 9.4 0.034 1 7.2 

16-W May 14 95 <0.50 1.6 17 0.49 6.9 0.047 2.5 7.3 
 Jun 11 94 <0.50 1.5 18 0.34 6.9 0.077 1.3 6.6 
 Jul 16 130 <0.50 1.3 28 1.1 8.8 0.078 0.92 7.9 
 Aug 14 140 <0.50 1.2 26 0.58 9.2 0.05 1 7.2 

2-W May 14 150 <0.50 2 25 0.08 12 0.042 2.7 16 
 Jun 11 NA         
 Jul 16 180 <0.50 1.4 28 0.46 12 0.021 1.5 20 
 Aug 14 200 <0.50 2.5 32 0.32 14 0.012 2 14 
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Appendix 4. Continued 

 

Site Date 
Total 

phosphorus 
(mg/L) 

E. coli 
(mpn/100 mL) 

Total 
coliforms 

(mpn/100 mL) 

Total 
dissolved 

solids 
(mg/L) 

Total 
suspended 

solids 
(mg/L) 

Turbidity 
(NTU) 

Hardness 
(mg/L) 

Chlorophyll-a
 (µg/L) 

Alkalinity 
(Total as 
CaCO3) 
(mg/L) 

1-W May 14 0.16 6.3 550 92 27 18 65 8 69 
 Jun 11 0.086 33 1700 110 13 4.3 NA 2.8 NA 
 Jul 16 0.12 NA NA 150 2 4.9 110 3 95 
 Aug 14 0.096 19 2400 170 1.3 5.1 98 2.2 100 

9-W May 14 0.16 9.8 730 130 29 18 73 8.1 84 
 Jun 11 0.084 60 1400 120 6.7 3.1 NA 3.7 NA 
 Jul 16 0.12 NA NA 150 5.3 5.6 100 3.6 110 
 Aug 14 0.087 33 2400 180 <1.0 4.4 100 3.1 110 

12-W May 14 0.19 14 520 130 34 15 70 8.3 80 
 Jun 11 0.093 31 2000 110 17 5.8 77 2.7 77 
 Jul 16 0.13 32 2400 160 27 9.2 100 4.4 110 
 Aug 14 0.099 35 2400 170 6.7 8.5 100 3.3 110 

16-W May 14 0.29 3 580 140 92 29 70 11 78 
 Jun 11 0.12 22 2400 120 30 7.4 75 2.6 77 
 Jul 16 0.16 32 2400 160 27 13 110 4.7 110 
 Aug 14 0.11 40 2400 160 11 9.3 100 2.9 110 

2-W May 14 0.062 3.1 340 150 19 13 110 7.2 120 
 Jun 11 0.055 50 2000 180 9.3 5.3 NA 5.4 NA 
 Jul 16 0.073 NA NA 200 3.3 2.3 120 1.3 150 
 Aug 14 0.054 25 2400 240 <1.0 2.1 140 1.4 160 
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Appendix 5. Abundance of macroinvertebrates at the five water quality sites on the 
Owl and Piche rivers, summer 2014. Site 2-W is on the Piche River. 

 

Macroinvertebrate 
 Abundance 

1-W 9-W 12-W 16-W  2-W 

Ephemeroptera (mayflies)       

Caenidae 0 0 12 0  0 

Baetidae 652 892 301 445  578 

Ephemeridae 7 6 41 15  1 

Heptageniidae 27 64 12 13  31 

Leptophlebidae 0 0 0 2  0 

Siphloneuridae 35 37 0 29  25 

Plecoptera (stoneflies)       

Perlidae 3 1 0 0  0 

Perlodidae 0 17 0 0  3 

Pteronarcyidae 0 0 0 0  1 

Trichoptera (caddisflies)       

Brachycentridae 5 15 1 29  5 

Hydropsychidae 3 4 0 0  4 

Leptoceridae 3 0 0 0  0 

Phryganeidae 1 0 0 0  0 

Polycentropodidae 0 0 0 7  0 

Rhyacophilidae 2 0 0 12  0 
       

Coleoptera (beetles)       

Elmidae 4 23 0 7  6 

Dytiscidae 0 1 0 1  4 

Gyrinidae 0 7 0 0  0 
       

Gastropoda (snails)       

Physidae 14 17 0 38  21 

Planorbidae 9 0 2 0  3 
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Appendix 5. Continued 

 

Macroinverebrate 
Abundance 

1-W 9-W 12-W 16-W  2-W 

Megaloptera (fish flies)       

Sialidae 2 0 0 0  0 

Odonata (damselflies dragonflies)       

Aeshnidae 0 0 1 0  3 

Coenagrionidae 0 0 0 6  2 

Gomphidae 3 8 1 0  0 

Diptera (true flies)       
Ceratopogonidae 0 0 0 4  0 
Chironomidae 18 218 51 34  16 
Simuliidae 77 213 0 0  78 
Tipulidae 1 5 0 0  1 

Amphipoda (scuds)       

Gammaridae 2 1 12 114  37 

Rhynchobdellidae (leeches)       

Glossiphonidae 3 1 1 0  0 

Pelycopoda (clams)       

Sphaeriidae 207 105 0 52  56 
       

Acari (mites)       

Hydrachnidia 0 4 4 0  2 
       

Oligochaeta (aquatic earthworms)       

Tubificidae 0 0 0 6  0 
       

Hemiptera       

Corixidae 0 0 0 2  1 

Notonectidae 0 0 2 4  0 
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Appendix 6. Example of aerial videography of a riparian area on the Owl River. On 
the left side of the river, the riparian vegetation has been cleared for 
livestock grazing. On the right side of the river, the vegetation is intact 
and healthy. 
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