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About Kawartha Conservation 
 
Who we are 
We are a watershed-based organization that uses planning, stewardship, science, and conservation lands 
management to protect and sustain outstanding water quality and quantity supported by healthy landscapes.   

 
Why is watershed management important? 
Abundant, clean water is the lifeblood of the Kawarthas. It is essential for our quality of life, health, and continued 
prosperity. It supplies our drinking water, maintains property values, sustains an agricultural industry, and 
contributes to a tourism-based economy that relies on recreational boating, fishing, and swimming. Our programs 
and services promote an integrated watershed approach that balance human, environmental, and economic needs. 

 
The community we support 
We focus our programs and services within the natural boundaries of the Kawartha watershed, which extend from 
Lake Scugog in the southwest and Pigeon Lake in the east, to Balsam Lake in the northwest and Crystal Lake in the 
northeast ς a total of 2,563 square kilometers.   

 
Our history and governance 
In 1979, we were established by our municipal partners under the Ontario Conservation Authorities Act.  
The natural boundaries of our watershed overlap the six municipalities that govern Kawartha Conservation through 
representation on our Board of Directors. Our municipal partners include the City of Kawartha Lakes, Region of 
Durham, Township of Scugog, Township of Brock, Municipality of Clarington, Municipality of Trent Lakes, and 
Township of Cavan Monaghan. 
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Executive Summary 
 
 
As part of a collaborative research project to obtain a better understanding of factors influencing the Lake Scugog 
aquatic ecosystem, and in particular Walleye populations, Kawartha Conservation undertook a field study on certain 
tributaries to identify which ones are likely to contain habitat that is suitable for spawning Walleye. In the spring of 
2019, 111 stations within 11 tributaries were sampled for key habitat features such as water depth, water velocity, 
dissolved oxygen, pH, and dominant substrate. The following tributaries had one or more stations that were 
considered as potential Walleye spawning habitat: Williams Creek, Nonquon River, Blackstock Creek, Sucker Creek, 
Mariposa Brook, East Cross Creek, Fingerboard Creek, and two unnamed tributaries. Substrate was the most 
important parameter in differentiating potential Walleye spawning habitat, and several degraded aquatic habitat 
conditions within the urban tributaries were noted as potential constraints. The results in this report will help to 
inform future Walleye population monitoring and aquatic habitat rehabilitation efforts. 
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Walleye captured in the Nonquon River in 2005. 

Introduction 

 
Walleye (Sander vitreus) is a fish that has historically been significant to the recreational fishery of Lake Scugog, a 
shallow warmwater lake that exists along the Trent-Severn Waterway Historic Site. In 2016 the Walleye fishery on this 
lake and certain connecting tributaries was closed by the Ministry of Natural Resources and Forestry. The following 
were key reasons for the closure: the Walleye population in Lake Scugog is in serious decline with the population now 
at an extremely low level of abundance; factors such as over-exploitation, loss of habitat and changes to the fish 
community in Lake Scugog are having a negative impact on the Walleye population and are affecting recovery; and, 
Walleye plays an important role in the Lake Scugog fishery and is a significant contributor to the local economy 
(Ministry of Natural Resources, 2015).  
 
In an effort to assist in the management of Lake Scugog, local community organizations and academic institutions 
initiated a partnership with the Ontario Trillium Foundation to shed some light on key management issues in Lake 
Scugog, and in particular those that affect Walleye populations. This collaboration brings together citizens, experts 
and stakeholders with complementary expertise in varying aspects of the aquatic sciences, fish conservation, and 
education. The overall goal of the collaboration is to develop knowledge in different aspects of the study of Lake 
Scugog, which, when brought together, will ensure future conservation and restoration efforts in the lake and 
connected watercourses are better planned and more sustainable. 
 
There are a significant number of tributaries that enter Lake Scugog and the Scugog River that could provide spawning 
habitat for Walleye that reside in Lake Scugog. These include a few named and large-sized tributaries (e.g., Nonquon 
River, East Cross Creek, Mariposa Brook), several named and unnamed medium-sized tributaries (e.g., Blackstock 
Creek, Fingerboard Creek, etc.), as well several unnamed and small-sized tributaries. Monitoring and research has 
traditionally been focused on nearshore areas within Lake Scugog while the tributaries flowing into the lake remain 
relatively understudied, in terms of their potential to support Walleye habitat. The objective of this study is to identify 
specific locations of potential Walleye spawning habitat along these tributaries using key spawning habitat criteria 
(e.g., substrate conditions, flow velocity, water chemistry, etc.), as well as by identifying any significant habitat 
constraints (e.g., physical barriers, habitat degradation, etc.) along these potential migratory pathways. 
 
Locations within the tributaries that are identified as potential Walleye spawning habitat will help to inform candidate 
locations for ongoing population monitoring (e.g., through the Walleye Watch program), and documented constraints 
will help to inform habitat rehabilitation efforts όŜΦƎΦΣ Ψƻƴ-the-ƎǊƻǳƴŘΩ stewardship projects).  
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Methods 
 
Aquatic habitat data were collected by Kawartha Conservation technical staff by traversing either by-boat (deep 
water), or by-foot (shallow water) the outlet sections of most major tributaries entering Lake Scugog. Major 
tributaries were defined as all watercourses mapped by the province of Ontario (i.e., the Ontario Hydrologic Network: 
a map layer that approximates the location of watercourses) that are 3rd order or higher and that directly outlet into 
Lake Scugog or Scugog River upstream of the dam in the Town of Lindsay. This geographic area approximates the 
limits of the Walleye closure. 
 
Along each tributary, numerous aquatic habitat parameters were recorded, including several of which that pertain to 
Walleye spawning habitat (see Table). In addition, any obvious constraints that may negatively affect Walleye 
spawning habitat were noted (for example instream barriers). A blank field sheet can be found in Appendix A. These 
data were entered into a Microsoft Excel® database. A subset of these data including: substrate, depth, velocity, 
dissolved oxygen, and pH were summarized for each tributary because they are considered important habitat 
variables for spawning Walleye (see Table), as per information provided by the local Management Biologist (Berube, 
Personal Communication), and in the Fisheries Management Plan for Zone 17 (Ministry of Natural Resources, 2009). 
CƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘΣ ŀ ǎǘŀǘƛƻƴ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀǎ άpotential Walleye spawning habitatέ ƛŦ recorded habitat 
values met all fƛǾŜ ΨŀŎŎŜǇǘŀōƭŜΩ criteria. 
 
Table: Aquatic habitat parameters recorded at each station. 
Parameter Method Comments 

 
Station # Visual For shallow stations: approximately every 50m or major change in 

habitat conditions, and every road crossing; for deep stations: 
approximately every major change in habitat conditions and 
certain nearshore habitats, and every road crossing. 

Coordinates GPSmap 60C unit UTM, Easting and Northing, accuracy typically +/- 7m 
Water Temperature YSI multimetre - 
Dissolved Oxygen - 
Turbidity A measure of water murkiness 
pH Handheld probe - 
Wetted Width Measuring tape Wetted edge to wetted edge 
Bankfull Width Top of bank, before water exits channel into floodplain 
Point #1 depth Flow Tracker© 

velocity metre 
Measured at location between the channel midpoint and left bank 
when facing upstream Point #1 velocity 

Point #2 depth Measured at the midpoint of wetted width of stream. 
Point #2 velocity 
Point #3 depth Measured at location between the channel midpoint and right 

bank when facing upstream Point #3 velocity 
Dominant Substrate Visual Clay (hard pan), silt (gritty), sand (grainy), gravel (2-65mm), cobble 

(65-250mm), boulder (>250mm), bedrock Subdominant Substrate 
 
Table: ¢ƘǊŜǎƘƻƭŘ ǾŀƭǳŜǎ ǳǎŜŘ ƛƴ ǘƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ΨŀŎŎŜǇǘŀōƭŜΩ ǇƻǘŜƴǘƛŀƭ Walleye spawning habitat. 
Parameter Spawning Habitat  

(Berube, Personal 
Communication) 

Egg Stage  
(Berube, Personal 
Communication) 

Walleye Spawning Targets  
(Ministry of Natural Resources, 
2009) 

Ψ!ŎŎŜǇǘŀōƭŜΩΣ 
for purposes 
of this report 

Substrate Gravel/cobble Cobble (64-250mm) 
and gravel (2-64mm), 

well aerated 

25-250mm Gravel or 
cobble 

dominant 
Depth 0.3-1.0 0.3-0.8 0.3-1.5 (up to 4m resting depth 

close to spawning grounds) 
<1.5m 

Velocity  <2 m/s 1-1.5 m/s <1.3 <2 m/s 
Dissolved Oxygen - >5 mg/L - >5 mg/L 
pH - >5.1 - >5.1 
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Results 
 
One hundred and eleven stations within eleven tributaries were sampled in ten days between March 26, 2019 and 
June 7, 2019 (see Table and Figure). Given the time of year, water temperatures were relatively cold and ranged from 
0.6 to 17.5 degrees Celsius. The sampled tributaries ranged from small to large, with average wetted widths ranging 
between 1.2 to 80.0 metres. Most tributaries were wadeable (meaning shallow enough in which a person can walk), 
with the exception of Nonquon River, Mariposa Brook, and East Cross Creek, all which were sampled by boat. All data 
collected can be found in Appendix B. 
 
Nine out of eleven of the sampled tributaries (82% of total sampled) had at least one station that was considered 
potential Walleye spawning habitat, and there were 38 stations (34% of total) considered as potential Walleye 
spawning habitat. These stations exist within the main channel of the wadeable tributaries, and along certain 
nearshore areas of the non-wadeable tributaries. 
 
All stations exhibited values for dissolved oxygen, pH, and velocity that were within the range considered 
ΨŀŎŎŜǇǘŀōƭŜΩΦ Dissolved oxygen concentrations ranged from 7.6 to 14.4, well above 5mg/L threshold which is likely due 
to the relatively cold water temperatures and often swift moving waters. pH values ranged from 7.5 to 10.3, well 
above 5.1 threshold, which is not surprising given these systems are perennial and mineral rich. Some pH values are 
unusually high and likely indicate a malfunctioning sampling probe, but regardless no pH limitations were anticipated. 
Water velocities ranged from 0 metres per second (standing water) to 1.525 metres per second (relatively fast), which 
are within the threshold of less than 2.0 metres per second. Given that we sampled during a range of hydroperiods 
(see Figure), these data are reasonably reflective of typical spring conditions, however It would be expected that 
under very high water flows (e.g., as was recorded for Blackstock in early February 2019)  some of the sections would 
likely exceed the 2.0 metres per second. Regardless, in general water velocities are not expected to be a significant 
limiting factor given the flow regimes are relatively natural for these systems. 
  
Not all tributaries had ΨŀŎŎŜǇǘŀōƭŜΩ values for depth and substrate. Water depths ranged from 8.0 centimetres to 
greater than 370 centimetres. The few exceedances that did occur were located in the mid-point of the non-wadeable 
tributaries (i.e., Nonquon River, Mariposa Brook, and East Cross Creek). The nearshore areas of these tributaries, 
however, have much shallower depths. The dominant substrates encountered were: clay, silt, sand, gravel, and 
cobble. Given that these were the only limiting factor, a station having dominant fine substrates (e.g., silt, sand, or 
clay) versus coarse substrates (e.g., gravel or cobble) was ultimately used to differential between a station that was 
considered as potential Walleye spawning habitat and those that were not. 
 
The following section provides a summary of the results for each sampled tributary. 
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Table: Summary of sampling undertaken in Spring of 2019. 

Tributary Name Outlet location into Lake Scugog Map 
# 

Date Sampled # of 
stations 

Williams Creek Lake Scugog, southwest shore, Port Perry 1 Apr4 5 

Cawkers Creek Lake Scugog, southwest shore, Port Perry 2 Apr4 10 

Unnamed Lake Scugog, west shore of Scugog Island 3 Apr11 1 

Nonquon River Lake Scugog, west shore 4 Apr10, Apr11 19 

Fingerboard Creek Lake Scugog, northwest shore 5 Jun7 12 

Unnamed Lake Scugog, east shore of Scugog Island 6 Apr9 6 

Unnamed Lake Scugog, southeast shore 7 Mar26,Apr2 14 

Blackstock Creek Lake Scugog, southeast shore 8 May28 9 

Mariposa Brook Scugog River, west shore 9 May30 12 

East Cross Creek Scugog River, east shore 10 May30 6 

Sucker Creek Scugog River, east shore, Lindsay 11 Apr8 17 

 
 
 
 
 
 

 
Figure: Graph showing flow volumes for Blackstock Creek at Beacock Road, between January 1, 2019 and July 10, 
2019. Red dots represent sampling dates. 
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Figure: Map showing the locations of tributaries, and stations, that were sampled in this study.   
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Tributary: Williams Creek (#1 on map) 
 
Williams Creek outlets into Lake Scugog within the Town of Port Perry, adjacent to the public boat launch on Old Rail 
Line. Sampling was undertaken between Old Rail Line and Perry Street. The sampled section flows through a mixed 
land use (forest, marsh, and manicured lawn) adjacent to an urban environment. It is a small sized (2.7 metres 
average wetted width), permanently flowing watercourse. 
 
A few stations (2) along its length are considered potential Walleye spawning habitat (see Table and Figure). The 
gravel that exists at Station 3 has been recently added to this section as part of the substrate restoration component 
of an outlet dredging project undertaken approximately 5 years ago. 
 
One constraint that was noted for the sampled s0ection is that this tributary is relatively degraded as indicated by 
historical channelization, sediment accumulation, garbage, and eroded banks. There were no potential migratory 
barriers noted. 
 
 

 

 

Representative habitat conditions of potential Walleye 
spawning habitat (Station 3). 

. 

 

Williams Creek flows through two steel culverts under 
Old Rail Line before emptying into Lake Scugog. 

 

A side channel entering Williams Creek (Station 2, 
looking upstream). 

. 

 

Representative photo of degraded conditions (eroded 
banks), from Perry Street looking upstream. 


















































