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EXECUTIVE SUMMARY 

Monitoring data has assessed the Key River Walleye stock as severely stressed, and anecdotal information 

has documented that fewer Walleye have been spawning in the Key River, and there has been a dramatic 

decrease in the number of eggs deposited at the spawning areas.  

In September 2015, two spawning beds on the upper reach of the Key River in Eastern Georgian Bay were 

enhanced for Walleye spawning and egg incubation. In order to provide greater access to spawning areas 

over a historic range of Georgian Bay water levels, new habitat was created at both sites using river rock 

and large boulders to make the spawning areas larger and more varied in depth.  

Approximately 250 square metres of new habitat was created at the lower spawning site, and 150 square 

metres created at the upper spawning site, totalling approximately 400 square metres of new habitat 

created. One hundred and sixty tons of river rock and 54 tons of boulder were used in the rehabilitation 

project.   

 

 

 

 

 

 

 

 

 

  



 
 

Contents 

EXECUTIVE SUMMARY ...................................................................................................................................... 2 

SITE LOCATION ................................................................................................................................................ 4 

SITE HISTORY .................................................................................................................................................. 4 

PROJECT BACKGROUND, RATIONALE AND PARTNERS .......................................................................................... 5 

PROJECT CONSTRUCTION ................................................................................................................................. 6 

LOWER SPAWNING SITE CONSTRUCTION, CN BRIDGE ..................................................................................... 6 

UPPER SPAWNING SITE CONSTRUCTION, PORTAGE LAKE OUTLET .................................................................... 9 

CONCLUSIONS AND FUTURE MONITORING ....................................................................................................... 11 

ACKNOWLEDGMENTS ..................................................................................................................................... 11 

REPORT REFERENCES ..................................................................................................................................... 12 

 

 



4 
 

SITE LOCATION  

The Key River is situated north of the Magnetawan River and south of the Pickerel and French Rivers. 

There are two spawning areas located between the Key River outlet to Georgian Bay and Portage Lake. 

Georgian Bay Walleye stocks will travel upstream in the Key River to reach two spawning areas. The 

preferred spawning site is the upper site, located approximately 820 metres further upstream from the 

lower site. At water levels below 176.25 metres above sea level, fish are unable to access the upper 

spawning site. The general spawning area is illustrated below in Figure 1. 

 
Figure 1. General Location of the Key River Spawning Sites 

SITE HISTORY 

The site immediately around the lower spawning site is owned by CN rail, and the rest is a mix of private 

property and the Henvey Inlet First Nation reservation. The closest village to the spawning areas was 

Ludgate, now a ghost town. The village of Ludgate started as a small railway station to serve the lumber 

industry. At its peak, Ludgate was a small sawmill village that provided homes for loggers and railway 

workers. The town was eventually abandoned. In the 1900s, logs were floated down the Key River to 

Georgian Bay. Key Harbour was built at the mouth of the Key River in 1908 for the purpose of building a 

shipping facility and iron refineries. The iron refineries were never built, but the shipping facility 

operated between 1909 and 1916. It was re-opened in 1929, and a fishery was also created. In 1938, the 

shipping stopped, but the fishery remained. Tourism inspired the building of small cottages and lodges 

in the late 1950s (Ontario Ghost Towns, 2015).  
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The original outlet from Portage Lake contained abundant, high quality spawning habitat for Walleye 

and Lake Sturgeon. However, with the development of the railway, the outlet to Portage Lake was 

moved and a new channel constructed. Spawning habitat in the new channel was not as extensive as the 

habitat in the old channel or as high of quality. Overall, the new channel resulted in a loss of fish habitat. 

In 2003, Jerry Smitka and volunteers created appropriately sized substrate in the Portage Lake outlet by 

blasting and reconfigured the north channel to create riffles and pools that would help fish advance 

farther up the Portage Lake outlet and add additional spawning habitat. Although the restoration in 

2003 helped to create additional habitat and improve spawning, it was concluded that smaller rock 

material was needed to allow fish to access the entire channel (J. Smitka, personal communication, 

2016).  

PROJECT BACKGROUND, RATIONALE AND PARTNERS 

The rehabilitation project was proposed by Jerry Smitka, Key River Area Association (KRAA) member, 

Key River cottager and retired Ontario Ministry of Natural Resources (OMNR) fisheries biologist.  Historic 

and current observations of the Key River spawning areas revealed that lower water levels in Georgian 

Bay interfered with the success of Walleye spawning at the upper spawning area (J. Smitka, personal 

communication, 2014) which is the preferred spawning area (Henvey Inlet First Nation community 

members, personal communication, 2015). The upper site contains the most suitable Walleye spawning 

habitat, and habitat at the lower site is quite limited. Jerry Smitka has been visually monitoring the Key 

River site for many years. He has observed a steady decline in the number of Walleye spawning at the 

site and a decline in the number of eggs deposited (J. Smitka, personal communication, 2014).  

There is a lack of historical monitoring data available for the Key River. The OMNRF’s Upper Great Lakes 

Management Unit (UGLMU) assessed Walleye populations in the Key River in 1985 and 1998. Although 

it is difficult to suggest any trend-through-time data from two years of monitoring, differences between 

the results from two years showed the Key River stock as severely stressed. In addition, genetic diversity 

in the Key River stock is lower than in tributaries farther north (Arunas Liskauskas, personal 

communication, Feb 2014).  

In September 2014, EGBSC partnered with the KRAA and the UGLMU and submitted a project proposal 

to Environment Canada’s Lake Simcoe/South-eastern Georgian Bay Clean-Up Fund and the MNRF’s Land 

Stewardship and Habitat Restoration Fund to carry out the project. The project idea was supported by 

other organizations, communities and agencies that also provided letters of support:  

 French River Delta Association 

 Henvey Inlet First Nation 

 Georgian Bay Association 

 Municipality of Killarney 

 MNRF Parry Sound District 

 Patricia Chow-Fraser, Professor, McMaster University 

 Charles McKinney, Technical Assistant 

The spawning restoration goals for the Key River project were to:  
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 Increase the amount of spawning area available and improve the quality of habitat 

 Vary depths of rock placement to help ensure an adequate level of water over the spawning 

beds throughout Walleye spawning and egg incubation 

 By improving fish habitat, make a positive contribution for a well-balanced and productive fish 

community and aquatic ecosystem 

 Promote a healthy and naturally sustainable Walleye population 

The Eastern Georgian Bay Stewardship Council (EGBSC) led the restoration project, which included 

obtaining funding, carrying out spring monitoring, completing permits and project communications. 

Jerry Smitka provided important information on each site which helped form the project design, in 

addition to spawning observations from Henvey Inlet First Nation. Jerry also organized the rock delivery 

and staging area and helped with spring monitoring. Scott Finucan, Fisheries Science Specialist for Large 

Rivers of the MNRF’s Regional Operations Division Northeast Region, played a fundamental role in 

designing the project and providing technical expertise. All rock was brought in by barge, and French 

River Contracting completed all of the construction work for the project. Scott Finucan was onsite during 

construction to ensure rock was placed in the appropriate areas. Jerry Smitka and the EGBSC 

coordinator were also on-site during construction.  

PROJECT CONSTRUCTION 

After funding was granted and a permit obtained, project construction took place between Tuesday, 

Sept 8th and Thursday, Sept 10th, 2015. French River Contracting used the Key Marine Resort as a staging 

area. Rock was brought to the landing by dump trucks and then transported by barge. A small excavator 

situated on the barge lifted and positioned the rock into the river. No heavy equipment was used on the 

shoreline or in the water. River rock used to create the spawning habitat was sized between 6cm and 

25cm, within the ideal size range for Walleye egg incubation (OMNR, May 1997). The rock was placed at 

a variety of depths, to try and ensure that some amount of spawning habitat would be available during a 

variety of water levels. This is crucial for helping to improve the function of the spawning area. Large 

boulders were used in specific locations to help influence flow direction, the speed of water flow and to 

create resting areas.  

LOWER SPAWNING SITE CONSTRUCTION, CN BRIDGE 

Construction began at the lower site. Because of steep drop offs and boat navigation concerns, 

spawning habitat could not be placed across the channel. Instead, river rock was placed along the 

shoreline where the locations were suitable. One short section was skipped because it was an area 

where sediment was naturally deposited, and any rock placed in that location would have become 

covered in silt.  A small amount of rock was placed in one location on the south shore, where there was 

a small amount of existing spawning habitat. In addition, river rock was placed on the upstream side of a 

constructed rock deflector to help facilitate spawning at that location. All spawning enhancement 

locations are shown in Figure 3.  
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Figure 3. Locations of Enhanced Spawning Bed at Lower Site 

Boulders were used to create a deflector (rock wall), under the water. The purpose of the deflector was 

to help focus water flow onto the north shore, where most of the existing habitat was and new 

spawning habitat would be located. It was built out from an existing rock outcropping across a portion of 

the channel. The rock deflector was placed at suitable depths so that the created habitat would not 

impede boat navigation. Large rocks were also placed strategically along the north shoreline to help 

slow water flow and create resting areas for spawning fish. Figure 4 shows the deflector being 

constructed, and Figure 5 shows a close-up of the habitat created on the north shore. In total, 

approximately 250 square metres of habitat was created at the lower site.  

 

River rock for 
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Figure 4. French River Contracting Building the Deflector  

 
Figure 5. Close-up of Created Spawning Habitat along North Shoreline (note: not all enhancement work is visible) 
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UPPER SPAWNING SITE CONSTRUCTION 

The upper spawning site is located at the base of the Portage Lake outlet. During periods of higher water 

flows (spring freshet, rain events, etc.), the outlet from Portage Lake splits into two distinct channels at 

the downstream end (illustrated in Figure 6). The channel on the west side (on the left, looking 

upstream at the spawning site) mainly consists of large boulders and does not provide high quality 

spawning habitat. The channel on the right side has smaller sized substrate and is where spawning 

mainly occurs (J. Smitka, personal communication, 2014). Figure 6 below shows the location of both 

channels (out of water), the main flow of water during higher water levels, existing spawning habitat 

and a portion of the newly constructed habitat.  

 

 

 
Figure 6. Aerial Photo of the Upper Spawning Site and Downstream End of Portage Lake Outlet 

At the base of the east channel, there is a steep drop off. River rock was placed at the base of the 

channel to increase the length of spawning habitat. Spawning habitat was also added along the 

shoreline, for approximately 35 metres, and ends where the shoreline drops off immediately. In total, 

approximately 150 square metres of habitat was created at the upper site. The newly created habitat is 

illustrated in Figure 7 below, and Figure 8 shows a close-up of the created habitat. 

east channel - preferred 

spawning habitat 
direction of water flow 

 new 

habitat  

N 
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Figure 7. Aerial Photo of Portage Lake outlet and Enhanced Spawning Bed (photo credit: Scott Finucan) 

 

 
Figure 8. Aerial photo close-up of created spawning habitat (photo credit: Scott Finucan) 

 

 

new spawning habitat 
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CONCLUSIONS AND FUTURE MONITORING  

The construction phase of the project was successful, and EGBSC will be visually monitoring the site in 

the spawning season of 2016 to observe spawning activity. Furnace filters will be used to assess egg 

deposition. EGBSC will work with Jerry Smitka and the KRAA to monitor this site over the long-term, in 

order to observe any changes in the number of fish using the site, or eggs deposited. It will take several 

years to evaluate whether the increased spawning habitat has led to an increase in the number of 

spawning Walleye and egg deposition. EGBSC recommends the UGLMU conduct follow-up surveys on 

the Key River to help assess the success of the rehabilitation.    

The Key River has a high amount of silt and sand. This is generated in the Little Key River at the height of 

the spring freshet. The Little Key River clears as flows decline. The Little Key River flows into the Key 

River above the lower spawning site. Scouring in the spring and lower water levels in the summer may 

help to reduce the amount of silt that settles on the newly created habitat, but this may be a future 

challenge for the lower spawning site. Silt deposition was observed on the existing spawning habitat in 

the lower site. When Walleye eggs are released, they fall into cracks and crevices in the cobble, and 

siltation can prevent access to those important incubation areas.  
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