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Executive Summary 
 
The Eastern Georgian Bay Stewardship Council (EGBSC) received funding from Environment and Climate 
Change Canada to carry out a 32-month project to assess spawning, nursery, rearing, and foraging 
habitat in eight tributaries to eastern Georgian Bay, which included the Pickerel River. Fish habitat 
assessments were focused on Walleye, Lake Sturgeon, and Sucker species, between the river mouths 
and the first major spawning area or barrier to fish passage.  
 
During the 2017 spawning season, EGBSC visited Trestle Gully (17 times), Horseshoe Falls (16 times), 
Bailey Bridge (18 times), and Squaw Rapids (16) between April 18 and June 20. Basic water chemistry 
measurements (water temperature, dissolved oxygen, pH, conductivity) were recorded on all site visits 
(with the exception of April 21 and 24 at Trestle Gully) and were generally within the expected range for 
Canadian Shield waters.  
 
Several stations were set up at each spawning bed to measure water velocity and water level 
fluctuations. All water velocity measurements were under 1.5 m/s and would likely not limit Walleye, 
Lake Sturgeon, or Sucker movement throughout the spawning beds. At Horseshoe Falls, the main flow in 
the rapids could not be safely measured. Regardless, based on visual observations throughout the 
spring, it is reasonable to assume that Horseshoe Falls presents a barrier to fish passage.  
 
Water levels fluctuated considerably at all sites throughout the spawning and egg incubation periods. 
Fluctuations appeared to be most dramatic at Squaw Rapids and Bailey Bridge, with egg mats found out 
of water or partially out of water on more than one occasion. Despite these fluctuations, no eggs were 
observed stranded at any of the spawning beds. 
 
Fish observations were limited to wŜŘƘƻǊǎŜ {ǳŎƪŜǊ ǎǇŜŎƛŜǎΩ ǎŎŀƭŜǎ ƻƴ ǎƘƻǊŜ, and a dead Walleye, both 
found at Squaw Rapids. No night surveys were conducted on the Pickerel River in 2017. Based on egg 
mat deposition, it appears that Sucker either do not use these spawning beds, or do so in very small 
numbers. This is to be expected given the limited presence of finer substrate (i.e., sand, gravel) at the 
spawning beds. In terms of Walleye egg deposition, egg counts were very low at Trestle Gully, slightly 
higher at Squaw Rapids, and much higher (but still considered low) at Bailey Bridge (no egg mats set at 
Horseshoe Falls). While these egg count totals may be indicative of very small spawning populations, it is 
also possible that a significant amount of spawning activity was missed due to fluctuating water levels 
and limited safe access to much of the spawning beds in order to install egg mats.  
 
Plankton samples were taken during the time when fry would likely be hatching. These composite 
samples were visually compared to samples collected from the other tributaries being assessed in 2017 
ς Naiscoot River and Key River. The Pickerel River downstream of the spawning beds was considered to 
have good plankton production. 
 
In the fall of 2017, seven transects were measured across the Bailey Bridge spawning bed with the intent 
of better understanding depth and substrate. All of the transects had at least some substrate considered 
ideal for Walleye, Lake Sturgeon, and/or Sucker spawning, and at the appropriate depth. EGBSC was 
unable to measure transects across the other three spawning beds. Instead, a qualitative approach was 
taken at Trestle Gully and Squaw Rapids in which the substrate that could be seen from the banks was 
described. At Trestle Gully, the most upstream area (main section of rapids) is predominantly made up 
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of bedrock and large boulders. Below the main section of rapids is an area with cobble and small 
boulders as the dominant substrate, followed by an area with small and large boulders as the 
predominant substrate. At Squaw Rapids, large boulders were the dominant substrate, with cobble and 
small boulders being the next dominant substrate types.  
 
To assess nursery, rearing, and foraging habitat available downstream of the spawning beds, seventeen 
(17) underwater surveys were conducted. Bathymetry, side scan sonar data, and aerial photography 
were also collected. Based on these surveys, there appeared to be diverse substrate in the nearshore 
area including bedrock, boulders, cobble, gravel, sand, clay, and silt. Density of aquatic vegetation 
ranged from absent to abundant. Areas with no vegetation or sparse vegetation could potentially 
provide habitat for different life stages than areas with moderate to abundant vegetation. Fewer than 
half of the surveys had wood structure to provide habitat and cover for fish. Overall, the shorelines of 
the Pickerel River downstream of the spawning beds to Highway 69 are largely natural (86% natural, 
14% altered). Some of the observed alterations included train and highway bridges, mown grass close to 
the shoreline, docks, compacted soil and disturbed vegetation at Crown land campsites, and boat 
launches.  
 
hǾŜǊŀƭƭΣ 9D.{/Ωǎ assessment confirmed that there is suitable habitat for Walleye and Lake Sturgeon in 
the Pickerel River. Fish and egg observations likely did not capture the full extent of spawning activity at 
the spawning beds investigated. Whether Walleye and/or Lake Sturgeon spawn at Horseshoe Falls is still 
unclear as the site was very difficult to monitor due to water depth and velocity. Limited spawning 
substrate ideal for Sucker was observed at these sites, however, Sucker eggs were found at Bailey Bridge 
indicating some degree of Sucker spawning is taking place at that location. 
 
As a result of this assessment, EGBSC recommends future investigations into Lake Sturgeon spawning on 
the Pickerel River. No Lake Sturgeon or Lake Sturgeon eggs were observed during the assessment. 
However, members of Henvey Inlet First Nation indicated that Lake Sturgeon do in fact spawn in the 
Pickerel River and can be seen moving upstream past Bailey Bridge. Furthermore, substrate and water 
depths at Trestle Gully, Bailey Bridge, and Squaw Rapids (Horseshoe Falls could not be assessed) appear 
to be favourable for Lake Sturgeon spawning. A more focused monitoring effort later in May and into 
June, as water temperatures rise, is recommended. EGBSC also recommends further, detailed analysis of 
the side scan sonar data to supplement the observations from underwater surveys. EGBSC does not 
recommend any habitat restoration at these sites. 
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Project Overview and Methodologies 
 
In 2015, the Eastern Georgian Bay Stewardship Council (EGBSC) received funding from Environment and 
Climate Change Canada to carry out a 32-month project to assess spawning, nursery, rearing, and 
foraging habitat in eight tributaries to eastern Georgian Bay, within the Parry Sound District. Lake 
Sturgeon, Walleye, and Sucker species have been experiencing varying levels of decline in parts of 
eastern Georgian Bay. Accordingly, fish habitat assessments were focused on these species with the 
goals of: (1) determining whether there is sufficient habitat available; and (2) identifying and prioritizing 
opportunities for restoration. Assessments were carried out between the river mouths and the first 
major spawning area or barrier to fish passage.  
 
EGBSC formed a collaborative working group to aid in the development of a field protocol for data 
collection. This group consisted of:  
 

¶ Arunas Liskauskas, Dave Gonder, Chris Davis, and Stephen James ς Upper Great Lakes 
Management Unit, Ministry of Natural Resources and Forestry  

¶ Scott Finucan ς Ministry of Natural Resources and Forestry  

¶ Greg Mayne ς Environment and Climate Change Canada  

¶ Karl Schiefer ς Aquatic Biologist consultant and EGBSC member 

¶ David Bywater ς Environmental Scientist, Georgian Bay Biosphere Reserve 

¶ David Sweetnam ς Executive Director, Georgian Bay Forever 
 
Two main protocols were considered for this project. The first was the Ontario Stream Assessment 
Protocol (OSAP), which is a standardized method of measuring and collecting field data in the province 
of Ontario. This protocol is applicable to wadeable streams. The rivers being considered in this project 
were non-wadeable. Nevertheless, components of the OSAP protocol were used when assessing 
spawning beds in late summer and fall.  
 
The other protocol considered for tributary classification was the Rosgen Classification system. This 
protocol is often used in stream restoration projects. However, the Rosgen Classification system was 
designed based on U.S. rivers and may not be appropriate for central Ontario rivers. Consequently, the 
Rosgen Classification was not used.  
 
EGBSC completed broad habitat surveys on each river ς Shebeshekong, Seguin, Magnetawan, 
Shawanaga, Key, Pickerel, Naiscoot, Sucker Creek ς to record the location and evaluate the amount and 
quality of habitat available. During assessments, EGBSC also considered whether there were habitat 
limitations from human or natural stressors and identified any potential restoration opportunities.  
 
As part of the broad habitat assessments, the following information was collected on each river:  
 

¶ Basic water quality parameters (pH, conductivity, dissolved oxygen)  

¶ Water temperature  

¶ Water velocity  

¶ Water level fluctuations 

¶ Aerial photographs  

¶ Underwater photographs and videos  
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¶ Substrate type 

¶ General size of habitat  

¶ Accessibility of spawning areas during different flow regimes  

¶ Potential limitations or indicators of stress 

¶ Opportunity for restoration 
 
For the assessments, EGBSC used a combination of methods to collect data and brought in standardized 
protocols where possible. The project advisory team helped guide the technical aspects of this project to 
ensure the data collected was not only valuable but useable for other work and reports.  
 
To collect high quality imagery of the sites, EGBSC purchased and used a DJI Phantom 3 Advanced 
quadcopter.  
 
Three software programs were used as part of this project. Pix4D was used to create orthomosaics from 
the drone photography. Reefmaster was used to map bathymetry and side scan sonar data that was 
collected using a Lowrance unit. Finally, QGIS 2.18 was used for mapping.  
 
In addition to gathering field data, EGBSC also collected background information and local knowledge 
when possible. The information that can be shared is provided in the Background Information section. 
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Background Information 
 
The Pickerel River is located north of the Key River and south of the French River (Figure 1). It extends 
from its headwaters in the Loring and Restoule area of the Almaguin Highlands in the northern part of 
Parry Sound District, to Georgian Bay. The Pickerel River falls within the Pickerel River quaternary 
watershed draining an area of 1,052 km2 (Figure 2). The river and its watershed are situated in the 
ancestral and traditional territory of the Anishinabek people. 
 

 

Figure 1. Location of the area of study on the Pickerel River in relation to Parry Sound, Pointe au Baril, and Britt 
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Several Ministry of Natural Resources and Forestry (MNRF) reports were found pertaining to the lower 
Pickerel River, the focal area for this study. A 1979 report written by Kujala details spawning habitat 
improvements at Bailey Bridge, between Squaw rapids ŀƴŘ YƛŘŘΩǎ [ŀƴŘƛƴƎΦ Prior to 1968, the north side 
of the island at Bailey Bridge was a spawning site for a large number of Walleye. In 1968, Ontario Hydro 
built a road across the river at this site. A bridge was constructed on the south side of the island and the 
north side was filled in with rock which acted as a "spill dam" during the spring freshet. Walleye 
continued to spawn here, but as the spring freshet receded, eggs were left exposed. In 1978, the 
Ministry upgraded the old hydro road to a forest access road. At this time, work was undertaken to 
enhance the site for Walleye spawning. A four-foot culvert was sunk in the fill on the north side to 
provide a continuous flow of water during the Walleye egg incubation period. Rock and large boulders 
were set downstream to provide appropriate spawning substrate. The site was inspected during the 
Walleye spawning period of 1979, however, no Walleye were seen. This was attributed to the extremely 
high water that spring. Mr. Kujala contended that the physical features of the rehabilitated site were 
conducive to successful Walleye spawning and incubation. 

 
In 1988, 144 sites were netted from July 28 to August 29 on the lower Pickerel River. As a result of this 
effort, it was concluded that these waters contained low levels of sport fish. Walleye, Smallmouth Bass, 
Largemouth Bass, Northern Pike, and Muskellunge were not abundant (8.2% of biomass captured). 
Thurston (1988) stated that the percentage of sport fish caught was indicative of an unhealthy and 
unbalanced fish community. Age class distribution for Walleye and Smallmouth Bass indicated that 
recruitment had been poor in most years. Thurston (1988) suggested that effort would have to be 
directed at finding the factors adversely affecting spawning success for Walleye and Smallmouth Bass. 

Figure 2. Pickerel River quaternary watershed 
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Moreover, he recommended planting Walleye fingerlings in the short term and commencing coarse fish 
removal to remove Northern Redhorse Sucker, Channel Catfish, Brown Bullhead, Gar, Bowfin, and 
possibly Black Crappie. 
 
Trap netting took place on the lower Pickerel River again in 1990. Again, Thurston (1991) reported an 
unbalanced fish community (very low ratio of sport fish to other species). Black Crappie, Northern 
Redhorse Sucker, and Brown Bullhead were abundant. Smallmouth Bass were moderately abundant 
with strong 1987 and 1988 year classes. Largemouth Bass, Northern Pike, Muskellunge, and Walleye 
were present in low abundance. While Walleye were found in low abundance, it was believed that there 
was a low exploitation rate and good reproduction as indicated by an even distribution of young fish (<6 
years), and fairly well represented older age classes. 
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Spring Spawning Assessments 
 
In 2017, EGBSC studied four spawning bed sites upstream of Highway 69 on the Pickerel River ς Trestle 
Gully, Horseshoe Falls, Bailey Bridge, and Squaw Rapids (Figure 3). EGBSC began spring field work on the 
Pickerel River on April 18 and ended on June 20. During this period, spawning beds were visited 
approximately every three to four days, whenever possible. Towards the end of the Walleye and Sucker 
spawning period (end of May, early June), site visits were less frequent. In total, Trestle Gully was visited 
seventeen (17) times, Horseshoe Falls was visited sixteen (16) times, Bailey Bridge was visited eighteen 
(18) times, and Squaw Rapids was visited sixteen (16) times.   
 

 

Water Chemistry 
 
A YSI PROPLUS metre was used to measure basic water quality parameters on each site visit ς water 
temperature, dissolved oxygen, conductivity, and pH. These parameters were selected because of the 
influence they can have on fish and fish activity, and to see if the levels recorded indicated any potential 
issues.  
 
Water temperature is extremely important to fish. Aside from water velocity, water temperature is the 
main stimulus for spawning. For Walleye, spawning males begin to move towards spawning areas when 
water temperatures reach 2 to 5ɕC. Spawning takes place through a variety of temperatures, but peak 

Figure 3. Location of Trestle Gully, Horseshoe Falls, Bailey Bridge, and Squaw Rapids spawning beds 
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spawning typically occurs at 7 to 8ɕC (Kerr et al., 1997). Conversely, spawning activity typically ceases 
once water temperatures reach 10 to 11ɕC (Kerr et al., 1997). For Sucker species, spawning takes place 
between 10 and 16ɕC (Hasnain et al., 2010). For Lake Sturgeon, main spawning activity occurs between 
13 and 18ɕC (Scott & Crossman, 1998). Water temperature also influences the speed and success of egg 
incubation. Optimal water temperature for egg incubation is 12.2ɕC for Walleye, 14.5 ɕC for Lake 
Sturgeon, 15ɕC for White Sucker, and 12.5ɕC for Longnose Sucker (Hasnain et al., 2010).  
 
Fish require dissolved oxygen to breathe. Fast flowing, cold water has higher dissolved oxygen 
concentrations than slow moving, warm water. Cold water can hold more oxygen as it rolls through 
rapids, which incorporates air from the atmosphere into the water. Dissolved oxygen is typically highest 
in early spring and declines as water temperatures increase and velocity slows.  
 
The pH of water refers to how alkaline or acidic the water is, and is ranked on a scale of 0 to 14. pH will 
influence how soluble and available nutrients and heavy metals are in a system. pH can also influence 
fish health and reproductive success. In general, Walleye do best in waterbodies with a pH ranging 
between 6.0 and 9.0. Reproductive success can be jeopardized at pH levels below 6.0.  
 
Conductivity measures the ability of water to pass an electrical current and is influenced by geology. For 
example, a clay substrate will have a high conductivity because of a greater amount of ions in the water. 
Rivers within the Parry Sound District typically have low conductivity, but conductivity can be 
significantly affected by stormwater runoff, and a sudden increase or decrease can indicate issues in a 
waterbody.  
 
For complete water chemistry data, refer to Appendix A. 
 

Trestle Gully 
As illustrated in Figure 4, water temperature at Trestle Gully increased fairly consistently from 4.1°C on 
April 18 to 17.3°C on June 20. Only one slight drop in temperature was observed from April 29 (6.7°C) to 
May 3 (6.4°C). Dissolved oxygen levels dropped steadily throughout the study period. The highest level 
was recorded on April 18 (13.9 mg/L) and reached a low of 10.79 mg/L on June 20. Between April 18 and 
June 20, all pH levels recorded at Trestle Gully were above 6.0. pH levels ranged from 6.71 to 7.32 with 
one spike up to 9.96 on May 20. Overall, the pH readings are mildly acidic and typical for Canadian 
Shield watersheds.  
 
Figure 4 illustrates changes in temperature, dissolved oxygen, and pH over the spawning and egg 
incubation periods. pH remained relatively stable, while temperature and dissolved oxygen followed a 
typical pattern for spring.  
 
Conductivity was also recorded between April 18 and June 20 (Figure 5). Conductivity was fairly 
consistent throughout the study period, fluctuating between a low of 56.3 uS/cm on May 20 and a high 
of 68.2 uS/cm on June 8. 
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Horseshoe Falls 
Water temperature at Horseshoe Falls increased steadily from 5.1°C on April 21 to 19.1°C on June 20 
(Figure 6). Alike Trestle Gully, one small drop in temperature was observed from April 29 (7.9°C) to May 
3 (7.3°C). Dissolved oxygen levels dropped fairly consistently throughout the study period. The highest 
level was recorded on April 24 (14.10 mg/L) and the lowest level of 9.38 mg/L was recorded on June 20. 
All pH levels recorded at Horseshoe Falls were above 6.0. The highest pH level was 7.57 on June 20 and 
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Figure 4. Water temperature (°C), dissolved oxygen (mg/L), and pH measurements taken at Trestle Gully in 
spring 2017 
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Figure 5. Conductivity measurements (uS/cm) taken at Trestle Gully in spring 2017 
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the lowest pH recorded was 6.76 on May 11. The pH readings are mildly acidic and typical for Canadian 
Shield watersheds.   
 
Figure 6 illustrates changes in temperature, dissolved oxygen, and pH over the spawning and egg 
incubation periods. pH remained relatively stable, while temperature and dissolved oxygen followed a 
typical pattern for spring.  
 
Conductivity was recorded between April 21 and June 20 at Horseshoe Falls (Figure 7). Conductivity was 
fairly consistent throughout the study period, fluctuating between a low of 56.1 uS/cm on May 20 and a 
high of 61.6 uS/cm on April 21. 
 

 
 

0

2

4

6

8

10

12

14

16

18

20

Water Chemistry at Horseshoe Falls (Spring 2017)

Temperature (°C) DO (mg/L) pH

Figure 6. Water temperature (°C), dissolved oxygen (mg/L), and pH measurements taken at Horseshoe Falls in 
spring 2017 
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Bailey Bridge 
Water temperature at Bailey Bridge increased from 6.7°C on April 18 to 21.0°C on June 20 (Figure 8). 
Small drops in temperature were observed several times throughout the spawning period with the 
largest drop recorded between April 29 (9.6°C) and May 3 (8.3°C). Dissolved oxygen levels dropped fairly 
consistently throughout the study period. The highest level was recorded on April 21 (13.43 mg/L) and 
the lowest level of 7.77 mg/L was recorded on June 20. All pH levels recorded at Bailey Bridge were 
above 6.0 ranging from 6.32 to 6.96. The pH readings are mildly acidic and typical for Canadian Shield 
watersheds.   
 
Figure 8 illustrates changes in temperature, dissolved oxygen, and pH over the spawning and egg 
incubation periods. pH remained relatively stable, while temperature and dissolved oxygen followed a 
typical pattern for spring with some fluctuation.  
 
Conductivity was recorded between April 18 and June 20. Conductivity held fairly steady throughout the 
study period with the exception of a significant spike up to 91.5 uS/cm on June 8 (Figure 9). All other 
conductivity measurements were below 34.0 uS/cm.  
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Figure 7. Conductivity measurements (uS/cm) taken at Horseshoe Falls in spring 2017 
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Figure 9. Conductivity measurements (uS/cm) taken at Bailey Bridge in spring 2017 
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Figure 8. Water temperature (°C), dissolved oxygen (mg/L), and pH measurements taken at Bailey Bridge in 
spring 2017 
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Squaw Rapids 
Water temperature at Squaw Rapids increased fairly consistently from 6.0°C on April 21 to 20.3°C on 
June 20 (Figure 10). Similar to Trestle Gully and Horseshoe Falls, only one small drop in temperature was 
observed from April 29 (9.5°C) to May 3 (8.3°C). Dissolved oxygen levels dropped consistently 
throughout the study period. The highest level was recorded on April 21 (13.58 mg/L) and the lowest 
level of 7.70 mg/L was recorded on June 20. All pH levels recorded at Squaw Rapids were above 6.0. The 
highest pH level was 6.76 on June 8 and the lowest pH recorded was 6.14 on May 14. The pH readings 
are mildly acidic and typical for Canadian Shield watersheds.   
 
Figure 10 illustrates changes in temperature, dissolved oxygen, and pH over the spawning and egg 
incubation periods. pH remained relatively stable, while temperature and dissolved oxygen followed a 
typical pattern for spring.  
 
Conductivity was recorded between April 21 and June 20. Conductivity was fairly consistent throughout 
the study period, fluctuating within a fairly narrow range of 28.0 uS/cm (May 3) to 33.5 uS/cm (June 20) 
(Figure 11).  
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Figure 10. Water temperature (°C), dissolved oxygen (mg/L), and pH measurements taken at Squaw Rapids in 
spring 2017 
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Water Velocity  
 
Water velocity has an influence on fish spawning. Species such as Walleye spawn in areas of fast-moving 
water, during the spring freshet. Walleye prefer velocities less than 2.0 m/s (Kerr et al., 1997). Lake 
Sturgeon generally spawn in conditions with a minimum velocity of 0.5 m/s to a maximum of 1.5 m/s 
(Golder Associates Ltd., 2011), and White Sucker typically spawn in velocities ranging from 0.14 m/s to 
0.9 m/s (Twomey et al., 1984). Water velocity is typically high during the spawning period and declines 
over time.  
 
Water velocity was measured with a Marsh McBirney Flo-mate 2000 flow meter to investigate whether 
there were areas where the flow would be too fast for fish to swim through. Mean velocity was 
measured at 60% of the water depth.  
 

Trestle Gully 
Three stations were established at Trestle Gully to collect information on water velocity and water level 
fluctuations from April 18 to June 20 (Figure 12).  
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Figure 11. Conductivity measurements (uS/cm) taken at Squaw Rapids in spring 2017 
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For safety reasons, water velocity could only be measured at Trestle Gully on two site visits ς April 27 and 
April 29. Velocity at station 2 was 0.77 m/s on April 27 and 0.71 m/s on April 29. Velocity at station 3 was 
0.71 m/s on April 29. None of the velocities recorded would prevent fish from accessing or spawning at the 
site.   
 

Horseshoe Falls 
Two stations were established at Horseshoe Falls to collect information on water velocity and water 
level fluctuations from April 21 to June 20 (Figure 13). Velocity measurements recorded at station 2 are 
displayed in Figure 14. 
 

Figure 12. Water velocity (2 and 3) and depth stations (1) at Trestle Gully 
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Figure 13. Water velocity (2) and depth stations (1) at Horseshoe Falls 
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Figure 14. Water velocity measurements at Horseshoe Falls in spring 2017 
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The water velocity station at Horseshoe Falls was located above the rapids. The main flow in the rapids 
was not safely accessible with the flow meter. Accordingly, the water velocity measurements at Horseshoe 
Falls are only intended to show change over the spawning and egg incubation period and do not reflect the 
actual velocities that fish entering or moving through the rapids would face.  
 

Bailey Bridge 
Four stations were established at Bailey Bridge to collect information on water velocity and water level 
fluctuations from April 18 to June 20 (Figure 15). Velocity measurements recorded at both stations are 
displayed in Figure 16. 
 

 

 

Figure 15. Water velocity (1 and 3) and depth stations (2 and 4) at Bailey Bridge 
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At station 1, the highest velocity recorded was 0.82 m/s on April 27 (highest overall velocity for both 
stations) and the lowest velocity recorded was 0.05 m/s on May 20. The highest velocity recorded at 
station 3 was 0.80 m/s on April 18, while the lowest velocity recorded was 0.01 m/s on May 20. Starting on 
May 11, stations 1 and 3 began following a similar trend in water velocity fluctuations. None of the 
velocities recorded at either station would prevent fish from accessing or spawning at the site.   
 

Squaw Rapids 
Three stations were established at Squaw Rapids to collect information on water velocity and water 
level fluctuations from April 21 to June 20 (Figure 17). Velocity measurements recorded at all stations 
are displayed in Figure 18. 
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Figure 16. Water velocity measurements at Bailey Bridge in spring 2017 
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Figure 17. Water velocity (1 and 3) and depth stations (2) at Squaw Rapids. Stations 1a and 1b were located 
further instream of station 1 as water levels diminished. Stations 3a-3c were located further instream of station 
3 as water levels diminished.  
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Due to fluctuating water levels, the original flow stations (1 and 3) had to be relocated several times over 
the study period as they went dry. As water levels decreased, the stations had to be moved further 
instream to areas with flow. Accordingly, it is difficult to identify trends in velocity over the study period. 
None of the velocities recorded at any of the stations would prevent fish from accessing or spawning at the 
site.   
 

Water Level Fluctuations  
 
Water levels were recorded at several stations (Figures 12, 13, 15, and 17) to understand how they 
change throughout spawning and egg incubation, and how they change along the spawning bed. 
Typically, when the spring freshet begins, water levels are high. Water levels subsequently decline over 
the following months. If water levels decline rapidly after the spawning period, deposited eggs may be 
left out of water and will not hatch.  
 
Complete water level and velocity data can be found in Appendix B. 
 

Trestle Gully 
At Trestle Gully, water level fluctuated a considerable amount throughout the study period. The largest 
increase occurred between April 27 and May 3, and the largest decrease occurred between June 8 and 
June 20, also the longest time period between site visits. Figure 19 illustrates the changes in water level 
from April 18 to June 20. 
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Squaw Rapids Water Velocity Measurements (Spring 2017)
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Figure 18. Water velocity measurements at Squaw Rapids in spring 2017 
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Horseshoe Falls 
At Horseshoe Falls, water level decreased after the first site visit, rose from April 29 to May 3, and then 
decreased again for the most part until June 20. Figure 20 illustrates the changes in water level from 
April 21 to June 20. 
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Water Level Fluctuation at Trestle Gully (Spring 2017)

Figure 19. Water level fluctuations at Trestle Gully. Measurements on the first site visit served as 
the benchmark against which future measurements were compared (i.e., water level up or down 
compared to the first site visit). 
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Water Level Fluctuation at Horseshoe Falls (Spring 2017)

Figure 20. Water level fluctuations at Horseshoe Falls. Measurements on the first site visit served as the 
benchmark against which future measurements were compared (i.e., water level up or down compared to the 
first site visit). 
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Bailey Bridge 
Stations 2 and 4 at Bailey Bridge followed a similar pattern of water level fluctuation. Additionally, this 
pattern was very similar to that of Horseshoe Falls. Figure 21 illustrates the changes in water level from 
April 18 to June 20 (measurements began at station 4 on April 24). 
 

 

Squaw Rapids 
Water level at Squaw Rapids fluctuated greatly over the spawning and egg incubation periods. This was 
apparent based on the need to relocate water velocity stations on several occasions. Figure 22 
illustrates the changes in water level from April 21 to June 20. 
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Water Level Fluctuation at Bailey Bridge (Spring 2017)

Station 2 Station 4

Figure 21. Water level fluctuations at Bailey Bridge measured at stations 2 and 4. Measurements on the first site 
visit served as the benchmark against which future measurements were compared (i.e., water level up or down 
compared to the first site visit). 
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Aerial Photographs  
 
An important component of the spawning bed assessments was taking a series of drone photographs 
during the spawning and egg incubation period to help evaluate how the spawning area changed 
throughout the spring freshet. During each visit, weather permitting, EGBSC staff flew a drone to 
capture photos of the spawning bed. Multiple photos were taken during each flight and then stitched 
together using Pix4D software to create an orthomosaic showing the entire spawning bed for each visit. 
The following orthomosaics illustrate changes in water levels at each of the spawning beds over the 
spawning and egg incubation periods. The images show that the spawning beds remained underwater, 
which is crucial for successful egg incubation. There were no observations of eggs being stranded out of 
water.   
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Water Level Fluctuation at Squaw Rapids (Spring 2017)

Figure 22. Water level fluctuations at Squaw Rapids. Measurements on the first site visit served as the 
benchmark against which future measurements were compared (i.e., water level up or down compared to the 
first site visit). 
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Trestle Gully 
 
April 24, 2017 

 
 
April 29, 2017 ς unable to fly drone 
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May 3, 2017 

 
 
May 8, 2017 
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May 17, 2017 ς unable to fly drone 

 
 
May 24, 2017 
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May 28, 2017 

 
 
May 31, 2017 ς unable to fly drone 
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June 8, 2017 ς unable to fly drone 

 
 
June 20, 2017 
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Horseshoe Falls 
 
April 24, 2017 

 
 
 
April 27, 2017 ς unable to fly drone 
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April 29, 2017 ς unable to fly drone 

 
 
 
May 3, 2017 

 
 
 




































































































































