
 

 

 

 

 

 

 

 

 

 

 

 

 

West Interlake Watershed Conservation District 

Spawning Shoal Assessment 

 

  Prepared for       Prepared by 

  West Interlake Watershed Conservation District  AAE Tech Services Inc. 

S. MacKenzie, M.Sc.  

Jaclyn Oliver, B.Sc. 

 K. Muirhead, M.Sc. 

 M. Lowdon, M.Sc. 

 

 

 

 



 

AAE Tech Services Inc. 
57 First Ave, La Salle, MB R0G 0A2 

Tel (204) 997-3483 Fax (204) 736-8284 email: mlowdon@aaetechsetvices.ca 

Ms. Linda Miller 
Manager/Financial Administrator 
West Interlake Watershed Conservation District 
13 Main St 
Lundar, MB R0C 1Y0 

 

July 5, 2016 

 

Dear Ms. Miller: 

RE: West Interlake Watershed Conservation District Spawning Shoal Assessment 

As requested, AAE Tech Services Inc. has completed an assessment to examine the effectiveness of 
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Executive Summary 

The West Interlake Watershed Conservation District (WIWCD) carried out a series of spawning shoal 

construction projects on seven Lake Manitoba and Shoal Lake tributaries where channelization has 

resulted in a decline of valuable fish habitat within the region. AAE Tech Services Inc. (AAE) was 

contracted to perform a spawning shoal assessment to examine the effectiveness and success of the 

spawning shoals constructed along these seven drains and to provide guidance on future spawning shoal 

construction initiatives for the Conservation District. The evaluation criteria for determining success of 

the spawning shoals was based on comparisons between the number of eggs being deposited on the 

spawning shoals to other reaches within the targeted waterways. The assessments involved egg 

sampling, documenting fish presence and evaluating the differences in the physical characteristics of the 

spawning shoal compared to the natural channel; substrate mapping, temperature logging and 

documenting flow characteristics of the drains were part of the assessment.  

Due to extremely low precipitation in the winter and spring preceding both the 2015 and 2016 study 

years, below average water levels limited the extent of spawning shoal evaluation as a few of the 

sampling reaches and spawning shoals were dry or isolated due to low flow conditions within the 

waterways. As a result, no eggs were found within the East Shoal Lake, Erinview and Sherringham 

Drains. Eggs were, however, successfully collected from Burnt Lake Drain, Burnt Lake Fishway, Sandy 

Beach Creek and Crossen Drain. Egg densities were highest in late April, with peak values exceeding 

1,800 eggs per square meter in some samples. Nearly all eggs collected were identified as White Sucker, 

with the exception of a few Percidae eggs (i.e. Walleye, Logperch or Darters) collected from Crossen 

Drain. Fish species observed within the drains included White Suckers (Catostomus commersonii), 

Northern Pike (Esox lucius), Logperch (Percina caprodes), Brook Stickleback (Culaea inconstans), and 

Common Carp (Cyprinus carpio).  

The results of the study confirm that the spawning shoals installed by WIWCD are effective at 

providing additional spawning habitat within the targeted waterways as more eggs were collected from 

samples taken from the spawning shoal sampling locations compared to the non-shoal sampling reaches. 

Hundreds of spawning fish were also observed congregating over the constructed spawning shoals, a 

significant difference to the natural areas within these waterways. Specifically, Burnt Lake Drain and 

Crossen Drain demonstrated textbook examples of how fish species will preferentially select spawning 

shoal habitat in these drainage systems if given the opportunity. Prior to the construction of the 

spawning shoals it was understood or assumed that eggs released over the spawning shoals would 

generally be better protected from silt inundation as well as being surrounded by well oxygenated water 

that would help to enhance fish embryonic development. This was demonstrated during this study.  

Furthermore, the increase in the complexity of habitat within these channelized drains in the Interlake 

Region of Manitoba not only benefit the fish community, but also appears to enhance or improve the 

overall ecological health and stability of the surrounding aquatic ecosystem as countless invertebrates 

within the taxonomic families Trichopeter, Ephemeroptera, and Odonata were captured on the spawning 
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shoals. Species in these three families are generally used by biologists as indicator species signifying 

good clean water and healthy aquatic systems. 

Further construction of spawning shoal habitats within the WIWCD or other waterbodies across the 

province is highly recommended. The study provided evidence on how fish will select and utilize the 

spawning shoals built within these agricultural and channelized drains for egg deposition.  Increasing 

and restoring vital spawning habitat and increasing the overall habitat complexity within these Lake 

Manitoba and Shoal Lakes tributaries promote fish spawning, propagation and success within the larger 

Lake Manitoba system. 
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1.0 Introduction 

Since 2008, the West Interlake Watershed Conservation District (WIWCD) has striven to address land 

and water issues within the conservation district (CD) in a sustainable manner. The WIWCD operates a 

number of community-driven programs and management policies designed to promote and improve 

sustainability and ecological health within the CD, including forage, sod and tree seeding programs, 

well water protection initiatives, public education, and riparian management. As part of their mandate to 

develop riparian and aquatic habitat rehabilitation programs, WIWCD sponsored a number of spawning 

shoal construction projects across the CD (Miller 2015).  

Many of the drains and waterways located within the CD have been channelized to help increase 

drainage within the area to improve agricultural development. These changes, although important for 

the agricultural community, have had significant impacts on fish communities and habitat diversity 

within the aquatic system. The severity and impacts of the alterations vary between drains, but in all 

instances the result is grass and silt substrate, straight-running channels with little to no riparian 

vegetation cover and a steep decline in spawning habitat for the fish species that occupy this system. 

Continued dredging and maintenance of these channels prevents secondary vegetation growth and 

riparian development, with the result of a continued monoculture with potentially severe impacts to fish 

species diversity and spawning success within the WIWCD aquatic systems. 

Spawning shoals are constructed within waterways to increase habitat diversity and improve the health 

of the aquatic ecosystems, leading to increases in fish populations and species diversity. Construction of 

spawning shoals usually consists of reconstructing one or several sections of a drain or waterway, 

including rebuilding the streambed with large cobbles and boulders to generate more dynamic and 

varying flow conditions (pool and riffle habitat types) and habitat diversity (substrate composition). 

This results in improved spawning habitat, increased dissolved oxygen levels, and offers protection to 

eggs by preventing them from being covered by silt. Spawning shoals provide additional spawning 

habitat to a variety of fish species, including Walleye (Sander vitreus), White Sucker (Catostomus 

commersonii) and many members of the Percidae (perches and darters) and Cyprinidae (minnows and 

carp) families. 

1.1 Fish Species 

A list of fish species inhabiting Lake Manitoba are presented in Table 1. The species most likely to be 

found spawning in these constructed shoals include White Sucker, Trout-Perch, Walleye, Logperch and 

various cyprinid species (minnows). These species commonly spawn in flowing, turbulent water, and 

over gravel or rocky substrates. Walleye, and to a lesser extent Sauger, is a highly sought after game 

fish species, whereas White Sucker, Trout-Perch and Logperch are all important prey species of both 

Walleye and Sauger, but also for Northern Pike and Yellow Perch, two other highly targeted gamefish 

species found in Lake Manitoba. 



West Interlake Watershed Conservation District  
Spawning Shoal Assessments  2016 

AAE Tech Services Inc.  2 

In the spring (late April and May) these fish species migrate upstream from Lake Manitoba into 

tributary systems such as those examined in this report. Increased flows from spring precipitation and 

snow melt, combined with warming water temperatures act as triggers to initiate spawning migration. 

Fish such as Walleye and White Sucker will migrate upstream in order to spawn in fast-flowing rocky 

habitat, characteristic of increased dissolved oxygen levels and low turbidity (less suspended silt). With 

increased channelization of much of the drainage systems within the CD, this spawning habitat is 

becoming increasingly scarce, with potentially significant ramifications to spawning success, species 

diversity and population stability of these target species, and all fish species found in the Lake Manitoba 

system. 

 1.2  Spawning Shoal Assessment 

Since its conception, the WIWCD has overseen the construction of many spawning shoals within seven 

drains located in the West Interlake region, as well as a fishway, which serves a secondary function as a 

spawning shoal. The WIWCD has plans to continue spawning shoal construction, having already 

applied for external funding for the construction of spawning shoals on Chippewa Drain and the Lake 

Francis outlet Channel (Miller, 2015). However, evaluation of the previously constructed shoals is 

important to determine their effectiveness prior to the construction of additional shoals and to better 

understand if modifications are required to the structures to be more effective. 

To assess the effectiveness and level of success of these new spawning shoals, the WIWCD contracted 

AAE Tech Services Inc. (AAE) to conduct spawning shoal assessments on twenty-five new artificial 

spawning shoals, as well as the single fishway, installed within the drains in the CD in the spring of 

2015. As spring conditions were not ideal in 2015, the study was extended to include a second year of 

sampling in 2016. 

The first year of assessment on these spawning shoals was completed in April and May of 2015. The 

second year of sampling was completed in May, 2016. The information and assessments compiled in 

this report will provide the WIWCD with details on the effectiveness and success of these spawning 

shoals, including those fish species observed spawning, the distribution of spawning activity within each 

drain, and the extent of 

fish use and effectiveness 

of new habitat 

construction at each 

spawning shoal, 

determined by the number 

of eggs/m2 of habitat. 

These assessments will 

facilitate decision making 

on whether to continue 

building spawning shoals at other potential sites in local drains.  
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Figure 1. Map of drain locations with constructed spawning shoals. 
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2.0 Scope of Work  

The primary goal of this spawning shoal assessment was to examine fish spawning activity on the newly 

constructed spawning shoals, and to assess the effectiveness of these shoals as spawning habitat for the 

target fish species within the aquatic system. Objectives of this assessment include: 

• Collect and quantify eggs on the constructed spawning shoal as well as at sites off over an 

extended period of time to identify which species utilizing the spawning shoals and to assess 

eggs at different stages in their incubation; 

• Install temperature loggers within each drain to continually measure water temperature during 

the study period; 

• Create habitat substrate maps for each drain which include each spawning shoal as well as the 

regions immediately upstream and downstream;  

• Compare habitat parameters, such as flow patterns and substrate composition, on and off of the 

spawning shoals;   

• Use results to assess how effective the spawning shoals are at increasing valuable spawning 

habitat and promoting fish community health and stability; and 

• Prepare a final report assessing the level of success of these spawning shoals. 

3.0 Site Descriptions 

The WIWCD is located on the west side of the Interlake Region of Manitoba, between Lake Manitoba 

and Lake Winnipeg. The seven drains containing spawning shoals to be assessed include:  

• Burnt Lake Drain and Burnt Lake Fishway 

• Crossen Drain 

• Sandy Beach Creek 

• Sherringham Drain 

• East Shoal Lakes Drain 

• Erinview Drain 

• Boundary Line Drain 

The location and characteristics of each drain, including length, 

drainage area, and slope, are described in Table 2. An overview 

map of drain locations is provided in Figure 1. Photographs of 

each drain and the spawning shoals assessed are included in 

Appendix A. 
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4.0 Methods  

The spawning shoal assessment was performed over a two year period; the majority of egg collection 

and spawning shoal habitat surveying was completed in April and May, 2015. Further spawning 

observations, including egg collection, fish presence monitoring and spawning assessment was 

completed in May, 2016.  

4.1 Egg Counts 

Egg sampling was performed using a 

modified Surber-type stream bottom 

sampler for invertebrates, which samples 

a surface area of 0.25 m2 (0.5 m x 0.5 m). 

The sampler frame was constructed from 

3/8” plywood and 2” x 2” framing. A 

hole was cut out of the downstream side 

to allow for the insertion of a removable 

sampling net. The upstream side 

remained open. Together, this allowed 

the flowing water to enter the box freely and pass through the removable sampling net. 

Sampling occurred at five randomly selected locations downstream of each spawning shoal and from 

ten randomly selected sites within each spawning shoal. Once the sampling box was placed on the 

stream bottom, one worker held the box and secured the removable sampling net while the other 

physically disturbed the substrate within the sampler to a depth of approximately 5 cm. Eggs contained 

within the sampling area were carried by the water downstream into the net. The net was then removed 

from the sampler and its contents were transferred into sorting trays.  

4.2 Fish Presence 

Qualitative observations of fish species present were made in and near the spawning shoals on each 

sampling date. To minimize disturbance to fish during the spawning period, no quantitative sampling of 

fish occurred during this study. Larger fish that could be identified from shore were noted, as were 

smaller fish that were captured during egg sampling. The presence of small-body fish, such as 

Stickleback, Darter, and Minnow species, while not generally a target Recreational/Commercial species, 

is nevertheless extremely important for establishing ecological and community health of the fish and 

habitat within a system. High species diversity, including both large- and small-bodied fishes within an 

aquatic system, is an excellent indicator for ecological stability and overall health of the system 

(Constanza & Mageau 1999). 
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4.3 Spawning Shoal Habitat 

4.3.1 Survey   

A Trimble GNSS RX-8 RTK 4 system 

was used to collect topographic and 

survey data at each spawning shoal site. 

Individual points were measured over 

each spawning shoal as well as upstream 

and downstream locations in order to 

differentiate between substrate types 

including: gravel, sand, boulders, cobble, 

silt, and clay. This data was used to create 

substrate profiles of each drain overlapped with the sample sites, egg quantities, water flows and 

temperature to determine the conditions favored for spawning. Substrate profiles were not created for 

East Shoal Lake Drain or Erinview Drain due to low flow conditions. 

4.3.2 Temperature 

Water temperature loggers (Hobo® - Water Temp Pro) were placed within each drain to continuously 

measure water temperature throughout the study period. Loggers were typically installed within the 

deeper regions of each spawning shoal to ensure the loggers would remain wetted for the duration of the 

study. Loggers installed within East Shoal Lake Drain and Erinview Drain were removed shortly after 

they were set as the spawning shoals were dry during the 2015 spring runoff.  

4.3.3 Water Velocity 

Water velocity was measured at all shoals where eggs were collected using a SwofferTM (Model 2100) 

current velocity meter. Water velocity measurements were made at 60% depths across each shoal and 

also downstream within the natural sections or the channels. The location of each measurement site was 

recorded using the Trimble survey equipment. 

5.0 Results  

Results for each drain and creek are presented below individually. Fish and egg survey results are 

summarized in Tables 3, 4, 5, and 6. Water velocity results are presented in Table 7, and temperature 

results are presented in Table 8.  
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5.1  Limitations to Spawning Shoal Assessment 

The 2015 and 2016 spring sampling periods were marked by significantly low precipitation (Figure 2), 

combined with winters that experienced lower than average snowfall levels (Government of Canada 

2016). It should be noted in Figure 2 that in May 2015, while monthly rainfall exceeded the 30-year 

average, approximately 50% of this occurred on or after May 16 after the majority of fish spawning was 

complete. The reduced contribution of snow pack melt, combined with low precipitation, resulted in low 

to no flow conditions in four of the seven drainage systems targeted for assessment in this study. East 

Shoal Lake Drain, Erinview Drain, and Boundary Line Drain all experienced low or no flow conditions, 

including instances where reaches downstream of the spawning shoals were found to be completely dry. 

Water flowing at the spawning shoal sites on these drains were insignificant to provide any sort of 

habitat fish could used during the spring of 2015 and 2016, resulting in no data collection being possible 

for these spawning shoals. Results for the remaining four drains, Burnt Lake Drain, Crossen Drain, 

Sherringham Drain and Sandy Beach Creek are presented in this section.  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Average monthly precipitation for the study area, compared to the 30-year 

average. Based on Fisher Branch weather station, as recorded by 

Environment and Climate Change Canada (Government of Canada 2016). 

 



West Interlake Watershed Conservation District  
Spawning Shoal Assessments  2016 

AAE Tech Services Inc.  8 

5.2 Egg Counts 

5.2.1 Burnt Lake Drain and Fishway 

Burnt Lake Drain contains three spawning shoals in additional to the Burnt Lake Drain Fishway which 

was designed to improve fish passage over a manmade barrier and also provide increased spawning 

habitat with the creation of a natural run, riffle and pool habitat in the natural channel. Average egg 

densities of 217 and 91 eggs/m2 were documented on the fishway in 2015 and 2016, respectively. No 

eggs were found downstream of the fishway in either year of sampling (Figure 3). The highest egg 

densities recorded on the Burnt Lake Drain Fishway was 445 eggs/m2 (Figure 4). 

On the Burnt Lake Drain spawning shoals, located approximately 8 km downstream of the fishway, 

average egg densities of 144 eggs/m2 were found.  This number was lower than on the fishway but 5 

times more abundant that sites located off of the spawning shoals in the natural reaches of the drain 

were 30 eggs/m2 were documented. In 2016, significantly fewer eggs were found both on (5 eggs/m2) 

and off (eggs/m2) of the spawning shoals (Figures 5 to 7). The majority of eggs collected off of the 

shoals were located either immediately downstream of the spawning shoal or behind random boulders 

or cobble substrates, which would have created small regions of spawning habitat for some fish species. 

All eggs collected within the fishway and drain were identified as White Sucker eggs. 

5.2.2 Crossen Drain 

Crossen Drain, where six spawning shoals were constructed, contained the highest egg density of all 

drains studied and was the only drain found to contain Percid eggs (Perch, Walleye, Darters). The 

average egg density found throughout the six spawning shoals in this drain was 296 and 374 eggs/m2 in 

2015 and 2016, respectively. Average egg density downstream or off of the spawning shoals was 277 

and 27 eggs/m2 in 2015 and 2016, respectively (Figures 8 to 13).  

The relatively high density of off-spawning shoal eggs in 2015 may indicate that the number of fish 

spawning on the shoals in that year was at its maximum capacity, thus more off-shoal spawning 

occurred (48.3% of total eggs collected). In comparison, in 2016 less fish were observed in the drain, 

and spawning habitat selection in this year becomes more evident (Figure 3) with far fewer eggs 

collected at non-shoal sites (13.2% of total eggs collected) compared to spawning shoal sites.   

The highest egg density found on a single spawning shoal was 1,848 eggs/m2 on April 24, 2015 in the 

shoal immediately downstream of Kyler Rd (Shoal 5E). Similar high egg densities of 1,356 eggs/m2 

were documented on May 4th off of the spawning shoal just downstream of Shoal 5E. Percid eggs 

(Walleye, Perch and Darters) were collected at an average density of 11 eggs/m2 on the spawning shoal 

located furthest downstream and closest to Lake Manitoba (Shoal 5A). 
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5.2.3 Sandy Beach Creek 

No eggs were found within any of the three spawning shoals constructed on Sandy Beach Creek, nor 

between shoals, over the course of sampling in 2015. This was likely due to high water levels over the 

spawning shoals as a result of high lake levels, which would have reduced the turbulence and aeration 

necessary to provide high quality spawning habitat. In 2016, water levels were found to be slightly 

lower, but exceeded desirable spawning levels. An average of 10 egg/m2 was found in the three 

spawning shoals and no eggs were found off the shoals (Figure 3), indicating the presence of spawning 

fish within the Sandy Beach Creek system, though spawning conditions were not ideal. 

5.2.4 Sherringham Drain 

An initial assessment of the Sheringham Creek spawning shoals was completed in 2015, however, no 

eggs were found on or off of any of the four sampled spawning shoals in this drain. This likely resulted 

from the drying of large sections of the drain, including near its confluence with the lake. These no-flow 

reaches will have created a barrier to fish passage, and isolated the spawning shoals further upstream. Of 

the four spawning shoals installed in this drain, one was completely dry and three had little to no flow. 

Similar flow conditions observed in 2016 precluded any further assessment of this site, with little to no 

flow over the spawning shoal sites, and large reaches of dry creek bed downstream, creating a barrier to 

fish passage and preventing access to the spawning habitat. 

 

 

 

 

 

 

 

 

 

 

Figure 3: Summary of average egg counts, on an off the constructed spawning shoals in 2015 and 2016 
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5.3 Fish Presence 

5.3.1 Burnt Lake Drain and Fishway 

Northern Pike, White Sucker and Brook Stickleback were observed within Burnt Lake Drain during the 

2015 and 2016 anticipated spring 

spawning migration.  The majority of 

these observations were made at the 

spawning shoal sites where up to 50 

large bodied fish were observed 

congregating at any one time. 

Alternatively, no congregations of fish 

were observed off of the spawning 

shoals. This trend was observed in all 

Lake Manitoba tributaries where spawning shoals were installed (pers. obser. M. Lowdon, 2015). 

 

5.3.2 Crossen Drain 

Thousands of White Sucker were observed in Crossen Drain during the study. The high numbers of fish 

were most likely attributed to the 

perched culverts at Kyler Road.  

These culverts limited fish from 

reaching further upstream habitat 

and caused for literally hundreds 

and thousands of fish to stack up 

downstream of the culverts within 

the lower section of the drain .  As 

a result, the creek was at 

maximum capacity and fish were 

most likely spawning at any 

available location within the lower 

reaches of Crossen Drain where the spawning shoals were constructed.  This is likely the reason for 

similar numbers of eggs being collected on and off of the spawning shoals. 

Other species observed within Crossen Drain included Brook Stickleback (Culaea inconstans), 

Northern Pike (Esox Lucius), Logperch (Percina caprodes) and Common Carp (Cyprinus carpio).   
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5.3.3 Sandy Beach Creek 

White Sucker and Northern Pike were observed within the upper reaches of Sandy Beach Creek during 

both 2015 and 2016 sampling periods.  White Sucker were also observed congregating on the two upper 

most spawning shoals constructed. 

5.3.4 Sherringham Drain 

Northern Pike, White Sucker and over a hundred Brook Stickleback were observed in the Sherringham 

drain during the spring of 2015. As Northern Pike prefer to spawn over more heavily vegetated reaches 

of waterways, they were likely just passing to reach the wetland habitats located further upstream.  For 

the White Sucker, spawning habitat was limited during the sampling periods of 2015 and 2016 as the 

drain more of less dried up shortly after the first spring runoff. This was attributed to the early spring 

and the lack of snow cover preceding both years of sampling. 

5.4 Spawning Shoal Habitat 

5.4.1  Site Descriptions 

Sand and fine substrates that typical line the creek bed within the Lake Manitoba tributaries were 

replaced at the spawning shoal sites with coarser substrates such as gravel, cobble and boulder 

substrates.  Substrate maps for each site is displayed in Appendix B. The gravel, cobble and boulder 

substrate composition is typically selected for egg deposition. This substrate allows for increased 

bottom complexity within the drain, as well as providing substrate protection for spawning fish; fish 

eggs collect in the interstitial spaces between the coarse rock substrate, and remain protected from 

predators or silt inundation. 

5.4.2 Temperature 

Temperature profiles were similar amongst all drains, ranging from approximately 1.0°C in mid-May to 

28.5°C by mid-July (Appendix C). Warming water temperatures are a primary trigger to initiate 

spawning behaviour in most fish species, and these temperature profiles can provide insight into 

expected timing of spawning runs within a particular drain.  Comparing temperature profiles to the 

discharge of the creek will provide insight as to whether spawning conditions were favourable for those 

fish within the study area each year.  During this study, both the delay in the spawning run as a result of 

cool air and water temperatures and the reduced discharge in the creek as a result of a slow an steady 

snow melt created unfavourable spawning conditions in many drains within the study, in particular 

those drains with relatively smaller watershed areas (i.e. Shoal Lake, Erinview and Sherringham drains).  

Furthermore, the reduction in flow rates likely also impacted the spawning success of those fish 

utilizing the other creeks within the watershed, but likely to a lesser degree. 
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5.4.3 Water Velocity 

Random point velocity measurements both on the shoals and off confirmed that greater flow dynamics 

were associated with the constructed spawning shoals (Table 7). This was as expected because the 

increased variability in flow dynamics provided by a gravel/cobble/boulder substrate generates areas of 

increased flow velocity as water passes over these riffle habitats into adjacent pools. This is a function 

of the spawning shoal design and aids in increasing dissolved oxygen in the water, and increase flow 

velocities to promote spawning in fish migrating upstream. 

6.0 Discussion & Recommendations 

The relatively low level of snow accumulation during the winters of 2014/2015 and 2015/2016 resulted 

in low spring runoff within the drains and creeks studied. As such, sampling was limited to those 

drainage systems with larger drainage areas including, Burnt Lake Drain, Crossen Drain, Sandy Beach 

Creek, and Sherringham Drain. At these sites, eggs were identified on all constructed spawning shoals, 

with the exception of the lower shoal constructed on Sandy Beach Creek.  Eggs were also collected on 

the Burnt Lake Fishway in both years of sampling. 

Egg densities were highest in late April, with counts ranging from 24 eggs/m2 (Crossen Drain 5F) to 

1,848 eggs/m2 (Crossen Drain 5E). Each spawning shoal was sampled a minimum of four times over the 

two-year study period, with a total of 40 samples taken from each shoal. Of these, average egg densities 

were greater at non-shoal sampling locations in only eight instances (27% of samples). Of these eight 

instances, seven occurred on Crossen Drain in 2015. This relatively high egg density in the downstream 

reaches of the Crossen Drain spawning shoals may be partially explained by the two culverts between 

shoals 5E and 5F. During the first study interval in late April 2015, one culvert was completely blocked 

by ice and snow and the other was perched and releasing water at a very high velocity (shown in Figure 

A-7). Very few fish were observed to pass through the perched culvert. In 2016, the high velocity of 

water passing through these culverts also resulted in less fish being able to reach the upstream portion of 

the drain. These conditions resulted in very high fish densities immediately downstream of the culvert 

where fish were unable to pass (Shoal 5E), high fish densities further downstream of the culverts 

(Shoals 5A to 5D), and very low fish densities upstream of the culvert (Shoal 5F). These results are 

mirrored in egg densities throughout Crossen Drain (Table 7). Because fish densities were so high, they 

spawned on any surfaces available. The culverts at Kyler road would have to be reset (lowered) to allow 

for better passage and ultimately help to even the distribution of fish densities within the lower reaches 

of Crossen Drain. Increased habitat available to fish (by culverts being passable) would result in lower 

fish densities and would allow for fish to select more preferable spawning habitat. In turn, this may 

result in a greater difference between egg densities within and downstream of spawning shoals. 

Of the 42 species inhabiting the Lake Manitoba watershed, only five were observed within the studied 

drains and creeks: White Sucker, Northern Pike, Brook Stickleback, Logperch, and Common Carp. 

Northern Pike and White Sucker were observed within all drains sampled. Logperch, and Common 
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Carp were only observed within Crossen Drain but additional fish surveys would have likely found 

these species in the other drains as well. Three of these species – Northern Pike, Brook Stickleback, and 

Common Carp – spawn over vegetation and are therefore not likely to use the rocky substrate found in 

spawning shoals. The other two species – White Sucker and Logperch – preferentially select 

gravel/cobble/boulder substrates for spawning, so the presence of their eggs is much more likely 

(Stewart and Watkinson, 2004). Because fish presence was determined visually without the aid of 

equipment, in order to limit stress applied to spawning fish, additional fish species may be present 

within these drains. In addition, under years with greater flows and more suitable conditions, Walleye 

would also likely inhabit and utilize the spawning shoals but further studies would be required to gain 

confirmation. 

Eggs identified during the assessment fell into two categories of species. The vast majority of eggs 

found within the spawning shoals were White Sucker. However, Percid eggs were also collected from 

Crossen Drain in 2015, indicating further spawning shoal use by one or more members of the Percidae 

family, including darters, perch, Sauger, and/or Walleye. Because Logperch were observed within the 

Crossen Drain and prefer gravel substrates, it is likely that at least some of the eggs collected were 

Logperch. Many Percidae species present in Manitoba spawn on rocky substrates rather than on 

vegetation (Stewart and Watkinson, 2004).  

Results of spawning shoal effectiveness and fish presence, at those sites where assessment was possible, 

suggest that the spawning shoals installed by WIWCD are effective provided environmental conditions, 

specifically flow rates and connectivity, are adequate. In those reaches of Crossen and Burnt Lake 

Drains where water flow was ideal and connectivity was maintained during the spring spawning 

window, thousands of spawning fish were observed migrating upstream over these spawning shoals, 

with significantly more eggs found over spawning shoal habitat than in downstream reaches.  This was 

evident on the constructed fishway in Burnt Lake drain where all eggs collected were found on the shoal 

compared to the natural channel. Average egg densities of 217 eggs per square meter were found on the 

fishway. These results describe not only the preferential selection of White Sucker, Percidae and other 

target species for the spawning shoal habitat constructed in these drains, but also depict the poor habitat 

quality and limited spawning potential characteristic of the substrate and flow regimes that constitute 

the majority of habitat within these channelized drainage systems. 

It is recommended that an assessment of the spawning shoals precluded from the final analysis of this 

assessment be completed at a time when winter and spring precipitation is more representative of the 

average for this area, and adequate flow regimes exist within these drains. However, as all drains within 

this study are connected within the larger Lake Manitoba system, it is expected that during more 

preferred environmental conditions these spawning shoals will operate at similar levels to the ones  

assessed here; the vast improvement in substrate and flow conditions these spawning shoal habitats 

provide in comparison to the sever monoculture consistent with most of the channelized reaches of these 
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drains is evident in the Burnt Lake Drain and Crossen Drain studies presented here, and is indicative of 

expected spawning shoal performance as a whole.  

It is recommended that hydrological assessments be carried out at any spawning shoal sites proposed in 

the future, in order to properly determine expected minimum/maximum flow conditions, as well as 

assess the state of culvert crossings and other passage sites that may present impediments to fish 

passage and affect spawning shoal success, particularly during the spring spawning window. The 

construction of additional spawning shoal habitat along these and other drains within the WIWCD 

would provide additional habitat diversity within the region, and promote fish spawning, propagation 

and success within the larger Lake Manitoba system. 
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Table 1. Fish species inhabiting the Lake Manitoba watershed. Information collected from Stewart and Watkinson (2004). 
 

Common Name Family Genus Species Occurrence COSEWIC Status 

Goldeye Hiodontidae Hiodon alosoides Native not listed 

Mooneye Hiodontidae Hiodon tergisus Native not listed 

Common Carp Cyprinidae Cyprinus carpio Introduced not listed 

Pearl Dace Cyprinidae Margariscus margarita Native not listed 

Golden Shiner Cyprinidae Notemigonus crysoleucas Native not listed 

Emerald Shiner Cyprinidae Notropis atherinoides Native not listed 

Spottail Shiner Cyprinidae Notropis hudsonius Native not listed 

Northern Redbelly Dace Cyprinidae Phoxinus eos Native Rare, Tributaries not listed 

Finescale Dace Cyprinidae Phoxinus neogaeus Native Rare, Tributaries not listed 

Fathead Minnow Cyprinidae Pimephales promelas Native not listed 

Longnose Dace Cyprinidae Rhinichthys cataractae Native not listed 

Creek Chub Cyprinidae Semotilus atromaculatus Native not listed 

Quillback Catostomidae Carpiodes cyprinus Native not listed 

White Sucker Catostomidae Catostomus commersonii Native not listed 

Bigmouth Buffalo Catostomidae Ictiobus cyprinellus Native Rare special concern 

Silver Redhorse Catostomidae Moxostoma anisurum Native not listed 

Shorthead Redhorse Catostomidae Moxostoma macrolepidotum Native not listed 

Black Bullhead Ictaluridae Ameiurus melas Native Recent not listed 

Brown Bullhead Ictaluridae Ameiurus nebulosus Native Recent not listed 

Channel Catfish Ictaluridae Ictalurus punctatus Native Recent not listed 

Tadpole Madtom Ictaluridae Noturus gyrinus Native Recent not listed  

Northern Pike Esocidae Esox lucius Native not listed 

Central Mudminnow Umbridae Umbra limi Native Recent not listed 
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 Table 1. Continued… 

 

 
 
 
 
 
 
 
 

Cisco Salmonidae Coregonus artedi Native not listed 

Lake Whitefish Salmonidae Coregonus clupeaformis Native not listed 

Rainbow Trout Salmonidae Oncorhynchus mykiss Introduced not listed 

Brown Trout Salmonidae Salmo trutta Introduced not listed 

Brook Trout Salmonidae Salvelinus fontinalis Transplanted (Native Manitoba) not listed 

Trout Perch Percopsidae Percopsis omiscomaycus Native not listed 

Burbot Gadidae Lota lota Native not listed 

Brook Stickleback Gasterosteidae Culaea inconstans Native not listed 

Ninespine Stickleback Gasterosteidae Pungitius pungitius Native not listed 

Mottled Sculpin Cottidae Cottus bairdii Native not listed 

Rock Bass Centrarchidae Ambloplites rupestris Native not listed 

Iowa Darter Percidae Etheostoma exile Native not listed 

Johnny Darter Percidae Etheostoma nigrum Native not listed 

Yellow Perch Percidae Perca flavescens Native not listed 

Logperch Percidae Percina caprodes Native not listed 

River Darter Percidae Percina shumardi Native not listed 

Sauger Percidae Sander canadensis Native not listed 

Walleye Percidae Sander vitreus Native not listed 

Freshwater Drum Sciaenidae Aplodinotus grunniens Native not listed 

Common Name Family Genus Species Occurrence COSEWIC Status 



West Interlake Watershed Conservation District  
Spawning Shoal Assessments       2016 

AAE Tech Services Inc.       17 

 

 
Table 2. Descriptive characteristics of the drains containing spawning shoals installed within the WIWCD. 

Drain Location Length (km) 
Drainage Area 

(km2) 
Slope 

Burnt Lake Drain North of Lundar and feeds into Swan Creek 32.52 496.0 0.11% 

Crossen Drain 
Flows west from Crossen Marsh into Lake Manitoba just north of 

Steep Rock 
3.4 35.4 0.12% 

Sandy Beach Creek Flows north into Lake Manitoba; immediately south of Crossen drain 5.71 24.7 0.18% 

Sheringham Drain North of Laurentia Beach and flows went into Lake Manitoba 1.80 44.7 0.11% 

East Shoal Lake Drain 
Originates northwest of Erinview and flows west into East Shoal 

Lake 
2.8 2.9 0.07% 

Erinview Drain 
Originates east of Erinview and south of East Shoal Lakes Drain, 

flows into East Shoal Lake 
8.2 14.4 0.06% 

Boundary Line Drain 
Runs along the RM of Grahamdale and the RM of Siglunes border 
and flows northwest into Newman Lake before entering then Lake 

Manitoba 
17.9 57.0 0.07% 
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Table 3. Summary of average egg densities, egg and fish species observed within each drain or creek in spring 2015.  

 
Average Egg Densities Within Spawning 

Shoal (eggs/m2) 

Average Egg Densities Downstream of 

Spawning Shoal (eggs/m2) 
Fish Presence 

Drain 
April 23-

28 

May 

3-4 

May 27-

28 
Overall 

April 23-

28 

May 

3-4 

May 

27-28 

Overal

l 

Species 

Observed, Eggs 

Species 

Observed, Fish 

Burnt Lake 

Fishway 
445 14 168 217 0 0 0 0 WHSK WHSK, BKSB 

Burnt Lake Drain 279 5 0 114 87 4 0 30 WHSK WHSK 

Crossen Drain 461 396 36 296 451 322 59 277 WHSK, Percidae 

WHSK, BKSB, 

NRPK, LGPR, 

CARP 

Sandy Beach Creek 0 0 0 0 0 0 0 0 - WHSK, NRPK 

Sherringham Drain 0 0 0 0 0 0 0 0 - NRPK 

East Shoal Lakes 

Drain 
- - - - - - - - - - 

Erinview Drain - - - - - - - - - NRPK 

Boundary Line 

Drain 
- - - - - - - - - - 
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Table 4. Summary of average egg densities, egg and fish species observed, and water levels within each drain or creek in spring 2016.

 
Average Egg Densities on 

Spawning Shoal (eggs/m2) 

Average Egg Densities off of Spawning 

Shoal (eggs/m2) 
Overall 

Drain May 8-9 May 8-9 
Species Observed, 

Eggs 

Species Observed, 

Fish 

Burnt Lake Fishway 91 0 WHSK BKSB 

Burnt Lake Drain 5 0 WHSK - 

Crossen Drain 374 57 WHSK,  WHSK, NRPK,  

Sandy Beach Creek 18 0 - - 

Sherringham Drain - - - - 

East Shoal Lakes 

Drain 
- - - - 

Erinview Drain - - - - 

Boundary Line Drain - - - - 
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Table 5. Average egg densities for each study period on Burnt Lake Fishway. 
 

Average Egg Density (eggs/m2) Study Period 
On Fishway Downstream of Fishway 

27-Apr-15 445 0 
3-May-15 14 0 

28-May-15 168 0 
9-May-16 91 0 

 
 

Table 6. Average egg densities for each study period and spawning shoal within Burnt Lake Drain (excluding Burnt Lake Fishway). 
 

Average Egg Density (eggs/m2) 

3A 3B 3C Study Period 

Spawning Shoal Off Spawning Shoal Spawning Shoal 
Off Spawning 

Shoal 
Spawning Shoal 

Off Spawning 
Shoal 

27-Apr-15 264 169 252 48 320 44 
3-May-15 1 3 12 8 4 0 

28-May-15 1 0 0 0 0 0 
9-May-16 2 0 7 0 4 0 

 
 
Table 7. Average egg densities for each study period and spawning shoal within Crossen Drain. SS = spawning shoal, OFF = downstream of the 

shoal. 

Average Egg Density (eggs/m2) 

5A 5B 5C 5D 5E 5F Study 
Period Spawning 

Shoal 

Off 
Spawning 

Shoal 

Spawning 
Shoal  

Off 
Spawning 

Shoal 

Spawning 
Shoal 

Off 
Spawning 

Shoal 

Spawning 
Shoal 

Off 
Spawning 

Shoal 

Spawning 
Shoal 

Off 
Spawning 

Shoal 

Spawning 
Shoal 

Off 
Spawning 

Shoal 

1 294 70 213 278 168 579 197 56 1848 1093.6 23.2 0 
2 156 48 93 175 42 26 77 270 1548 1365.6 458.8 48.0 
3 187 41 0 1 0 1 1 1 26.4 310.4 0 0 
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Figure 4. Fish egg densities on and off the Burnt Lake Fishway in the spring of 2015 and 2016. 

Distance indicates stream length from the Burnt Lake Weir. 
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Figure 5. Fish egg densities in Burnt Lake Drain at Shoal 3A. Distance indicates stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 6. Fish egg densities in Burnt Lake Drain, Shoal 3B. Distance indicates stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 7. Fish egg densities in Burnt Lake Drain, Shoal 3C. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 8. Fish egg densities in Crossen Drain, Shoal 5A. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 9. Fish egg densities in Crossen Drain, Shoal 5B. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 10. Fish egg densities in Crossen Drain, Shoal 5C. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 11. Fish egg densities in Crossen Drain, Shoal 5D. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 
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Figure 12. Fish egg densities in Crossen Drain, Shoal 5E. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 

 

Off 



West Interlake Watershed Conservation District  
Spawning Shoal Assessments  2016 

AAE Tech Services Inc.  30 

On Shoal Off Shoal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Fish egg densities in Crossen Drain, Shoal 5F. Distance indicates the stream length 

downstream of the upper limit of the spawning shoal. 
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Appendix A 

Site photographs of the WIWCD spawning shoals and nearby reaches. 
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Figure A-1. Downstream view of Sherringham Drain, Shoals 1A (left) and 1B (right). 
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Figure A-2. Downstream view of Sheringham Drain, Shoals 1C (left) and 1D (right). 
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Figure A-3. Upstream view of the Burnt Lake Fishway (left) and Burnt Lake Drain, Shoal 3A (right). 
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Figure A-4. Side-on view of the Burnt Lake Drain, Shoals 3B (left) and 3C. Water flow is from left to right. 
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Figure A-5. Downstream view of Sandy Beach Creek, Shoal 4A (left) and 4C (right). 
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Figure A-6. Upstream view of Crossen Drain, Shoals 5A and 5B. 
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Figure A-7. Upstream view of the Crossen Drain culverts at Kyler Rd between Shoals 5E and 5F. Note the large ice blockage in the right culvert 

and perching and high water velocity in the left culvert. 
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Figure A-8. White Sucker eggs from Crossen Drain on April 28, 2015. 
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Figure A-9: Spawning shoals at East Shoal Lake Drain (left) and Erinview Drain (right); low/no flow conditions at these sites . Due to low flow 
conditions, spawning shoals were not accessible to fish in this system during the spring runoff of 2015 and 2016.  
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Appendix B 

Habitat substrate maps of the WIWCD spawning shoals and nearby reaches. 
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Figure B-1. Overview substrate map for Burnt Lake Drain. 
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Figure B-2. Substrate map for Spawning Shoal 3C on Burnt Lake Drain. 
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Figure B-3. Substrate map for Spawning Shoal 3B on Burnt Lake Drain. 
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Figure B-4. Substrate map for Spawning Shoal 3A on Burnt Lake Drain. 
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Figure B-5. Substrate map for Burnt Lake Fishway. 
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Figure B-6. Overview substrate map for Crossen Drain. 
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Figure B-7. Substrate maps for Spawning Shoals 5A, 5B and 5C (top to bottom) in Crossen Drain. 
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Figure B-8. Substrate maps for Spawning Shoals 5D, 5E and 5F (top to bottom) in Crossen Drain. 
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Figure B-9. Overview substrate map for Sandy Beach Creek. 
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Figure B-10. Overview substrate map for Sheringham Drain. 
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Figure B-11. Substrate map for Spawning Shoals 1A and 1B (top to bottom) in Sheringham Drain. 
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Appendix C 

Temperature Profiles of the WIWCD drains containing the constructed spawning shoals. 
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Figure C-1: Water temperature profile of Sheringham Drain over the spring and summer of 2015.
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Figure C-2: Water temperature profile of the Burnt Lake Drain fishway over the spring and summer of 2015.
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Figure C-3: Water temperature profile of Crossen Drain over the spring of 2015. Note that the shorter period of temperature monitoring was due 
to lack of water in the drain. The larger temperature fluctuations, when compared to the other drains, is also likely due to a smaller volume of 
water at this site. 
 
 
 
 
 


