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Executive Summary 
 

Redside Dace (Clintostomus elongatus) are a recently designated endangered 

minnow species indigenous to the tributaries of Lake Ontario (Committee on the Status 

of Species at Risk in Ontario 2009).  Urbanization is a known contributor to the 

degradation of Redside Dace habitat (Redside Dace Recovery Team, 2005).  As urban 

sprawl moves north of Lake Ontario and in light of the recent declaration of Redside 

Dace as an endangered species, watershed managers are left wondering where the 

Redside Dace habitat is located. 

In response to this question, this project seeks to locate some of the optimal 

habitat remaining for Redside Dace in the Lynde Creek which is located in Whitby, 

Ontario.  The following report is designed to assess the usefulness of landowner surveys 

in advanced identification of potential Redside Dace habitat.  It also serves to establish 

potential locations with suitable habitat where Redside Dace have not previously been 

observed based on habitat measurements.  These habitat measurements will serve as 

baseline information on individual locations.  To further inform the baseline data, 

underwater video of the fish community was taken.  In addition, recommendations on 

stewardship opportunities have been made in order to improve upon potential Redside 

Dace habitat.   

The results of the landowner survey proved to be important guidance in selecting 

sites for species specific surveys.  In cases such as riparian vegetation condition, water 

depth and clarity, presence of woody debris and historic siltation of the stream, the 

landowners were better able to describe the overall changes that had occurred then a 

single sampling event.  Thus, completed landowner surveys describing riparian and in 

stream conditions are a useful tool when prioritizing sites for Redside Dace habitat 

research. 
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The statistical analysis yielded a total of 13 sites that could potentially contain 

Redside Dace based on the habitat characteristics.  Three sites were not currently 

hospitable for Redside Dace due to natural changes in riparian vegetation and 

morphological condition of sites with beaver activity.   

Two sites were similarly considered problematic locations for Redside Dace habitat 

which were under pressure from drainage infrastructure projects.  These two site 

locations are on public lands.  One of these two locations is known as Culvert 20.  This 

raised culvert is a barrier to fish migration and had a confirmed Redside Dace presence 

in the underwater video filming.  The second public lands location is at the downstream 

end of LCRSDC404 where a water drainage project has caused an incomplete barrier to 

fish migration as well as an uncharacteristic back water condition upstream of the 

drainage project.  Both of these locations were referred to the appropriate governing 

bodies for review and possible remediation action. 

Additionally, two locations have been recommended for restorative stewardship 

opportunities.  These locations are on private property and are considered agricultural 

areas where cattle cross the stream bed.  Through this stream crossing activity, cattle 

are destabilizing banks and increasing siltation in the creek.  These landowners will be 

distributed information on the affects of cattle crossings and possible solutions as well as 

funding opportunities available for private landowners. 
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Introduction 

Legislative Background and History of Redside Dace in Ontario 

In 1973, Scott and Crossman commented on the high likelihood of Redside Dace 

(Clintostomus elongatus) becoming endangered in their book, Freshwater Fishes of 

Canada.  More than thirty years later, a group of respected professionals formed the 

Redside Dace Recovery Team.  The team authored the Recovery Strategy for Redside 

Dace in Ontario for 2005-2009 (2005) which listed practical short and long-term methods 

for the recovery of Redside Dace. 

Recently, the Redside Dace has been designated an endangered species by both 

the federal Committee on the Status of Endangered Wildlife in Canada (2007) and the 

provincial Committee on the Status of Species at Risk in Ontario (2009).  In response to 

the changed status of the Redside Dace, the Ministry of Natural Resources (MNR) have 

paid considerable attention to the recovery strategy suggested by the Redside Dace 

Recovery Team and released a response statement to address how they intend to 

delegate responsibility for the species recovery (Ministry of Natural Resources, 2010).  

The statement implies that the MNR will support conservation partners and offers 

opportunities to collaborate with them in an attempt to protect Redside Dace habitat. 

A result of the newly implemented legislation and the upgraded status of the 

Redside Dace to endangered, there is a need for watershed managers to identify the 

location of current Redside Dace populations.  The Central Lake Ontario Conservation 

Authority (CLOCA) is the watershed management organization that deals with the Lynde 

Creek in Whitby, Ontario.  Historically, Redside Dace have inhabited the Lynde Creek 

watershed and continue to be identified in CLOCA monitoring initiatives.  However; the 

current Redside Dace distribution in the head waters of the Lynde Creek are not fully 

known.  The challenge of obtaining this knowledge becomes a balancing act between 
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the time required to perform fisheries surveys, the cost associated with these surveys 

and the interests of the public stakeholders. 

Species Specific Information 

The Redside Dace or Clintostomus elongatus (Kirtland) is a minnow species 

(Cyprinidae) indigenous to the watersheds of Lake Ontario.  It is a specialized feeder on 

invertebrates, predominantly dipterans (Daniels and Wisniewski 1994).  The 

insectivorous Redside Dace leaps out of the water to capture its prey (Scott and 

Crossman, 1973).  Because of its specialized feeding strategy, it requires over hanging 

vegetation from the banks of the stream and pools of sufficient depth to accommodate 

jumping and landing (Ontario Ministry of Natural Resources [MNR]; Royal Ontario 

Museum [ROM], 2009 and Zimmerman, 2009).  Andersen’s (2002) studies of Redside 

Dace habitat in the Lynde Creek yielded a correlation to grasses as the primary riparian 

vegetation associated with Redside Dace. 

Redside Dace tend to have specific in stream habitat requirements in addition to 

their riparian preferences.  Zimmerman (2009) reported that Redside Dace favour 

habitats with woody debris.  The Redside Dace is particularly sensitive to siltation that 

results from disturbances such as floods and development (Trautman, 1957, Scott and 

Crossman, 1973, Committee on the Status of Endangered Wildlife in Canada 

[COSEWIC], 2007).  They prefer cool clear water with gravel or stone bottom (Scott and 

Crossman, 1973 and Trautman, 1957).  Siltation in pools tends to limit visibility and 

decrease depth.  Sedimentation has reduced the habitat of the species, limiting 

populations to habitat refuges (MNR and ROM, 2009).   

The presence of Redside Dace is an important indicator of undisturbed habitat 

because of its intolerance to siltation.  With the ever expanding boundaries of Southern 

Ontario’s urban landscape, Redside Dace habitat has become virtually eliminated 

(Redside Dace Recovery Team, 2005).   
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Objectives and Project Components 

This project has two key objectives.  One to ascertain if Redside Dace locations 

can accurately be determined based on the habitat measurements of the headwater 

tributaries of Lynde Creek.  Habitat characteristics were determined using a suite of tools 

which included; landowner surveys, habitat data analysis and finally video verification 

with an underwater video camera.   

The second objective is to identify stewardship and restoration opportunities since 

understanding potential threats to Redside Dace habitat is paramount to the explanation 

of the diminishing Redside Dace range.  Where stewardship and restoration 

opportunities are identified, appropriate resources can be made available to landowners 

to assist in impact mitigation. 

Implementation of this project was carried out in three parts or components.  The 

first component included mapping of target survey areas and landowner contact.  The 

landowner contact package can be seen in Appendix A.  Field surveys of habitat threats, 

habitat quality and quantity, landscape influences on stream health and underwater 

video footage was carried out in the second component of the project.  And finally the 

third component consisted of a report in addition to landowner updates as required. 

The findings are presented in the following four sections with section one focusing 

on the usability of a landowner survey in the advanced identification of Redside Dace 

habitat.  The second section provides analysis of site level data to determine if sites 

could contain Redside Dace according to their habitat characteristics.  The pool 

dimensional data was then utilized to create pool profiles which are analyzed in section 

three.  Finally, the fish community captured by the underwater camera is summarized in 

section four. 
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Mapping of Target Survey Areas 

Mapping was conducted through the use of ArcGIS and CLOCA GIS layers.  The 

layers used include an orthophotograph depicting the Town of Whitby (Lynde Creek 

watershed), streams, roadways, CLOCA fisheries sites, and Royal Ontario Museum 

(ROM) fisheries site layers including meta-data.  The primary visual analysis of Redside 

Dace Habitat on ArcGIS began by creating a southern boundary at Taunton Road in 

Whitby, Ontario.  Much of the urban development in northern Whitby is bordered by 

Taunton Road.  Kinsale, Heber Down, Main Branch, Ashburn, and Myrtle Station sub-

watersheds were the focus of the survey areas.  Each sub-watershed was assessed for 

meander in order to locate pools.  Locations with a significant risk of forming an oxbow 

were of greater interest as these pools tend to be deep and relatively long.  Shoreline 

vegetation was considered at each pool, as well as locations with grasses bordering the 

stream, and forested areas nearby.  Second and third order streams or greater were 

considered for potential sites.  In addition, some primary order stream locations were 

considered in order to ensure unbiased sampling in the northern most reaches.  When 

sites meeting this description were located, a point was placed to mark a potential 

habitat location in a layer for perspective sites.  The primary visual analysis yielded 167 

perspective sites.   

A secondary visual assessment indicated that particular reaches appear to have 

higher densities of points or clusters.  13 reaches had clusters of sites with greater than 

four points.  These 13 clusters were retained as sites for ground level inspection.  A new 

layer was created to circle the location of the clusters.  Clusters were then numbered for 

ease of referencing.  It was approximated that each cluster would take one day to 

sample or 3 weeks total sampling time for all clusters.  In order to establish the upper 

and lower boundary of Redside Dace within the Lynde Creek, six sites were named at 
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the lower extent of the perspective sites and five sites were named within the Oak 

Ridges Moraine.  Anticipated sampling duration was approximated at 4 weeks. 

Clusters one through thirteen as well as the Lower Extent and Oak Ridges Moraine 

sites were mapped and combined with the historic CLOCA fisheries sites.  These maps 

were then printed and placed in priority.  Sites that had no connection with other 

fisheries sites were given highest priority.  Seven mapping pages were given top priority 

for a total of 39 sites.  A moderate priority was given to sites that had historical 

references to Redside Dace but no recent records.  Six mapping pages were given 

moderate priority for a total of 24 sites.  Lowest priority was given to sites with recent 

records of Redside Dace.  There were a total of four mapping pages and 18 sites in the 

low priority category. 
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Section 1:  Landowner Survey 

Methods 

Landowner contact was accomplished by requesting landowner addresses at the 

Ontario Land Registry Office in Whitby, Ontario.  Once contact information was obtained, 

a landowner package (Appendix A) was created, approved by the Species at Risk 

Stewardship Fund staff and mailed out to the landowner.   

Included in the landowner package was a letter which informed landowners about 

Redside Dace and their habitat and what a field survey on their property would entail.  

There was also an opportunity for landowners to contribute their knowledge of the creek 

in a survey included in the landowner package.  And finally, a formal permission to 

access agreement signed by both the Central Lake Ontario Conservation Authority 

(CLOCA) staff and the landowner prior to accessing the property.  Landowners were 

asked to complete the survey and permission agreement and send it back to CLOCA by 

July 15, 2010.   

Results 

Permission was granted to access six private properties of the 22 landowners that 

were approached.  One landowner was unable to fill out the survey due lack of 

knowledge of the stream.  Two landowners declined access however one of those 

landowners took the time to fill out the landowner survey for their property.  Two 

properties fell on public lands that did not require additional permission to access.  One 

landowner gave permission to access and graciously filled out the survey but the return 

date was after the field work had been completed.  The results of that survey have been 

included in this report. 

The landowner survey data was analyzed in two ways.  Firstly, landowner 

responses were assessed as a collective.  Secondly, the responses were compared to 



Page 18 of 107 

the site features data collected during the on site visit in order to calibrate the validity of 

landowner information. 

A comparison of landowner responses was completed in order to assess 

watershed patterns in the northern reaches of the Lynde Creek.  In order to make this 

comparison, landowners were asked a series of questions in the form of a stream survey 

(Appendix A).  The first question posed to the landowner was concerning changes to the 

water quality.  The summary of these results are seen in Figure 1.1.  The majority of 

landowners reported that the water is consistently clear.  16% of landowners felt that the 

water was often turbid. 

Characterization of Stream Clarity
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5%
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Clear
Often
Turbid
Inconsistent
Clarity
No Response

 
Figure 1.1:  Landowner Characterization of Stream Clarity. 
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Figure 1.2 is a summary of the results of the landowner survey characterizing 

changes in stream algae on their property.  The majority of landowners did not observe 

any changes in algae growth in their portion of the stream.  22% of landowners 

suggested that they have not observed any algae in the stream.  There were neither 

reports of increased algae growth nor any reports of maximum densities being reached 

earlier then usual. 
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Figure 1.2:  Landowner Characterization of Changes in Stream Algae. 
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Landowners were also given the opportunity to characterize changes in stream 

bottom material (Figure 1.3).  The vast majority of landowners indicated that they had not 

noticed any changes to the stream bottom.  Approximately 16% of landowners reported 

an increase in larger bottom materials.  Landowners did not observe the appearance of 

bed materials such as clay or bedrock.  Water clarity did not appear to hinder landowner 

characterization of stream bed materials. 
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Figure 1.3:  Landowner Characterization of Stream Bed Materials. 
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Landowners were asked to comment on the changes that have occurred to the 

stream bank and the results of this are recorded in Figure 1.4.  Approximately 41% of 

landowners did not notice any changes to the stream banks.  The absence of a canopy 

layer historically may indicate an important area for consideration of Redside Dace 

habitat as the riparian vegetation could be dominated by grasses preferred by the Dace.  

However, 32% of landowners did observe collapsed banks. 
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Figure 1.4:  Landowner Characterization of Stream Bank Erosion. 



Page 22 of 107 

 
Figure 1.5 outlines landowner response to the survey question regarding changes 

in riparian canopy.  38% of landowners did not discern any changes to the canopy 

surrounding the stream.  Decreases in tree cover were noted by one landowner, and 

another landowner observed that there has not historically been tree cover in the area of 

the stream.  Conversely, approximately 24% of landowners reported an increase in tree 

cover indicating that this section of stream may be less suitable for Redside Dace. 
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Figure 1.5:  Landowner Characterization of Tree Canopy Changes. 
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Landowner’s response to the survey question regarding water levels was 

overwhelmingly in favour of consistently lower water levels (Figure 1.6).  No landowners 

reported higher water levels and 25% did not notice any changes in water levels. 

Characterization of Water Levels
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No Flow 
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Figure 1.6:  Landowner Characterization of the Changes to Stream Water Levels. 
 

Table 1.1 is a summary of the landowner responses compared to the results of site 

features analysis.  There were three clusters where no landowner accounts were given 

due either to the area being on public lands or lack of knowledge by the landowner.  In 

the event that the landowner lacked the specific knowledge required to complete the 

landowner survey, this was recorded as unknown.  In the case of Cluster 1, no site visit 

was conducted.   
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Table 1.1:  Landowner Responses Compared to Site Features Results 

 

Impervious 
Substrate 
Present 

Woody 
Debris

Destabilized 
Banks Beaver Dams

Areas 

Landowner 
Account 

(Changed 
too) 

Site 
Features 
Account 

(Apparent)

Landowner
Account 

(Decrease)

Site 
Features 
Account 

(Unnaturally
Minimal)

Landowner 
Account 

(Increasingly) 

Site 
Features 
Account 

(Apparent)

Landowner
Account 

(Active or 
Historic 

Evidence)

Site 
Features 
Account 

(Active or 
Historic  

Evidence)

Culvert 20 NA Yes NA No NA No NA

No Beaver Dam 
but Culvert a 
Barrier to Fish 
Migration.

Cluster 1 No NA Yes NA No NA No NA

Cluster 4 NA Yes NA Yes NA

No with  
one 
exception 
LCRSDC404 NA Yes

Cluster 6 No Yes No No No No Yes Yes
Cluster 10 No Yes No No No No Yes Yes

Cluster 11 No Yes No No Yes

Yes 
Cattle  
Crossing No No

Cluster 12 No Yes No No Yes No Yes No
Lower  
Extent No No No No Yes No No No
Oak 
Ridges 
Moraine Unknown No Unknown No Unknown

Yes 
Cattle  
Crossing Unknown No

 NA indicates no records were taken for this feature    
 Unknown indicates that the feature was not assessed because of access limitations  
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Five out of five landowners reported that no impervious substrate was present on 

their property.  While the results from the site assessment indicate that there is evidence 

of erosion down to the base layers of the stream in four out of five of the areas.   

All five landowners reported no decrease in woody debris and the results of the site 

inspection agreed with the landowner’s accounts.   

The bank stabilization results were very interesting in terms of their diversity 

between landowner knowledge compared to what was observed on site.  In two cases 

(Cluster 6 and 10), the landowners reported that banks were not becoming destabilized 

as did the field report.  In one case (Cluster 11), the landowner reported destabilizing 

banks and this was confirmed.  However, the cattle crossing the stream in Cluster 11 

have trampled the banks and are causing increased erosion within the stream and this 

was not likely the landowners meaning when filling out the survey.  In the Oak Ridges 

Moraine site, cattle crossing the stream also caused the banks to be destabilized; 

however, the landowner was unable to confirm these results.   

In two cases (Cluster 12 and Lower Extent), the landowner reported that the banks 

were increasingly becoming destabilized while the on site account did not observe any 

apparent bank stabilization problems.  After reviewing the comments from the landowner 

at the lower extent sites and speaking to the landowner regarding the historic bank 

stability, it was clear that although no current evidence suggested that the banks were 

susceptible to erosion, the landowner had been working hard with the municipality to 

correct a road infrastructure problem.  In addition, this landowner had planted many 

trees to help increase bank stability. 

Of the five sites sampled at Cluster 4, bank destabilization was recorded at only 

one site (LCRSDC404) where there had been recent construction at the downstream 

end of the site.  The construction consisted of a raised culvert coming from the right 

bank approximately 15 meters away from the stream.  The drainage path from the 
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culvert to the stream is lined with rocks which were placed to minimize the erosive 

potential of the storm water exiting out of the culvert into the creek.  The right bank of the 

creek is outlined with large boulders (armour stone) to stabilize the banks and within the 

meander bend of the stream; smaller rocks have been washed into the stream bed 

which has created a riffle in an area where a pool would be expected. 

 
 
Figure 1.7:  Cluster 4, site LCRSDC404 at the downstream end looking downstream of the site. 
 

Three landowner accounts corresponded with the field survey results of beaver 

dams.  In two cases there was no evidence of a beaver dam in the area and in one 

location there was current evidence of beaver activity which corroborated the landowner 

description.  The Cluster 12 landowner reported beaver activity but none was observed 

during field sampling.   Interestingly, in the Cluster 10 reach, the landowner reported 

historic beaver action and while on site there was no obvious evidence of this.  However, 

Large Boulder 
Small Rocks 
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the landowner’s dog ‘Max’ dug up many branches from the stream bed sediments that 

clearly showed evidence of beaver bite marks.  The dead trees in the low lying floodplain 

which act as site markers can be explained by the confirmed historic beaver activity.  

‘Max’ was promptly rewarded for his assistance in discovering the historic condition with 

a game of fetch.  Regardless of this positive result, there was the possibility of never 

having discovered the historic conditions of the area if not for the initial indications from 

the proprietor.   

 
Figure 1.8:  Photo of Max helping Gillian Holmes (CLOCA staff) complete in stream sampling. 
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Discussion 
 

The landowner survey was designed to engage the proprietor in an open dialogue 

about the historical conditions of the stream.  Some of the information obtained was 

useful in the assessment of Redside Dace habitat while other information has been 

digitized for future use.  As there is little known about the interaction between algae 

content of a stream and the presence of Redside Dace habitat, algae content will not be 

considered further in this report. 

The survey results on water clarity yields information on the presence of good 

Redside Dace habitat.  The presence of clear water is an essential to Redside Dace for 

habitat (Trautman 1957, Scott and Crossman 1973 and Committee on the Status of 

Endangered Wildlife in Canada [COSEWIC, 2007]).  Thus, by having advanced 

information from landowners, it is possible to help direct sampling efforts.  Landowners 

reporting consistently clear waters should be a priority for Redside Dace sampling. 

Reports from landowners of larger bottom materials, woody debris as well as 

stable habitats should be considered as good Redside Dace habitat.  According to 

Zimmerman (2009), Redside Dace associate with woody debris.  There is also evidence 

that coarse bottom materials such as cobble and rocks provide a preferable habitat for 

Redside Dace (Trautman 1957).  Thus, through landowner reports, a more focused 

effort can be made to identify sites with high likelihood of Redside Dace habitat. 

There was a high diversity of reports from landowners with regards to bank 

erosion.  When compared to the results of the on site survey, it would appear that 

landowner accounts of bank stability may not be complete enough to make decisions for 

further Redside Dace sampling. 

According to Andersen (2002), the primary riparian vegetation type conducive to 

Redside Dace is grasses.  Accounts of decreased tree cover, no historical tree cover or 

no canopy changes by landowners can further assist in identifying priority areas for 
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Redside Dace sampling.  Conversely, sites should be given a lower priority if the 

landowner reports increased tree cover. 

Overwhelmingly, landowners reported lower water levels.  This is cause for 

concern indicating unstable conditions perhaps discouraging Redside Dace from 

remaining in an area.  According to Zimmerman (2009), Redside Dace prefer habitats 

with a depth range of 330 to 840 mm.  If water depths fall outside this range, there is a 

potential for further Redside Dace extirpation from the Lynde Creek.  When the 

landowners were asked why the water levels were declining, one landowner described a 

new pond upstream being the cause of lowered levels while a few other landowners 

related lower water levels to beaver dams. 

The comparison of landowner survey information to the site features information 

gathered during the on site sampling assists in gauging landowner ability to accurately 

portray the conditions of the stream on their property.  There were four areas where 

landowner survey responses overlapped with the site features assessment; presence of 

impervious substrate, changes is woody debris content, changes in bank stabilization 

and known presence of beavers or beaver activity. 

Several reasons contribute to the lack of landowner knowledge regarding the 

appearance of base layers or impervious substrate.  Evidence of stream bottom scouring 

may not be present at all times or the occurrence may be a temporary condition.  The 

landowner may never have noticed the appearance of the base layer.  Also, there is a 

possibility that the impervious substrate could have recently occurred.   

Although one case of bank destabilization did not agree with the on site report, the 

three confirmed areas and one additional historic case that was not seen during field 

sampling substantiate the landowner account of erosion within the stream.  The one 

case where the land owner account did not coincide with the field account may also be 

an issue of the field report only being representative of the current conditions. 



Page 30 of 107 

Bank destabilization and the appearance of impervious substrate can be important 

indicators of increased siltation.  Changes in silt composition or increases in turbidity of 

Redside Dace waters can significantly limit the species ability to inhabit a reach 

(Trautman, 1957, Scott and Crossman, 1973, Committee on the Status of Endangered 

Wildlife in Canada [COSEWIC], 2007).  Thus a landowner’s ability to accurately identify 

changes in these two factors can help to identify which waters would be good habitat for 

the Dace. 

Historic beaver dams increase the abundance of grassy riparian vegetation (Pastur 

et al., 2006).  As noted previously grass riparian vegetation are considered preferable 

habitat for Redside Dace (Pastur, 2006).  Thus, special attention should be paid to those 

locations with reported historic beaver activity. 

The historic accounts of bank destabilization, woody debris and beaver activity 

given by landowners reinforce the concept that the past conditions may not be noted by 

a single site visit unless the conditions are evident at the time of the survey.  Thus, 

landowners can provide invaluable insight that can help direct sampling efforts when 

looking for a specific species such as Redside Dace. 

There are two private land stewardship opportunities available.  One opportunity is 

in the Cluster 11 area as well as one in Oak Ridges Moraine property.  The cattle 

crossing the stream at these locations are destabilizing the banks and causing increased 

erosion following crossing events.   

There are also two public land stewardship opportunities.  One such opportunity is 

at Culvert 20.  The raised culvert created to accommodate a highway does not allow for 

fish migration.  In addition, the water drainage infrastructure that converges with the 

downstream end of Cluster 4 site LCRSDC404 has created a backwater area upstream. 
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Areas for Improvement 

• A space for landowners to comment on specific indications about how they 
want their property accessed should be add to the landowner permission to 
access form. 

• As the landowner comments and survey results were so valuable, 
gathering that information prior to deciding which areas should be of 
focus. 
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Section 2:  Habitat Data Analysis 

Methods 

Once landowner permission was obtained, a field crew was sent out to survey the 

area predicted to contain Redside Dace.  Maps of the sampled areas can be seen in 

Appendix B.  During the surveying process, documentation of threats to Redside Dace 

habitat was made as well as in stream and riparian habitat features. A modified Ontario 

Stream Assessment Protocol (OSAP, 2007) was used to survey stream measurements 

and riparian habitat features.  Stream measurements included; length of pool, depth, 

width, and hydraulic head.  Riparian habitat features consisted of vegetation 

classification, estimation of percentage vegetation cover in the form of bank grids also 

known as vegetation squares, and undercut measurements.   

All data collected during field sampling was entered into the Habprogs database, a 

provincial database utilized to store OSAP data.  After it was verified and corrected, the 

data was exported into Excel tables.  This data was in three formats; point level, transect 

level and site level.  The point and transect level data were consider raw data.  This 

information was then averaged to the site level where appropriate.  A summary table of 

the site level data is available in Appendix C.   

A number of the site level variables were indices calculated based on transect and 

point level data.  The width to depth ratio was calculated based on the width of the 

stream at each of the ten transects per site as well as the depths taken at six points 

across each transect (Guidelines for Designing and Interpreting Stream Surveys in 

Ontario [Compendium], 2003).   

Bank stability is the measure of the erosive state of the bank (Compendium, 2003).  

It is a combination of the bank angle, bank sediment types, number of vegetated bank 

grids and the designation of the bank as forest on both the right and left bank at each 
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transect.  As we did not collect either the sediment or bank angle information, this index 

was used minimally for comparison purposes.   

Alternately, the habitat type index was calculated based on depth and hydraulic 

head at each transect (Compendium, 2003).  This index characterizes whether the 

habitat is a Riffle, Run, Glide or Pool based on the hydraulic head data.  All sites with an 

average hydraulic head of five millimeters or less are considered pools and designated 

with the letter ‘P’.  The habitat type index also characterizes the site as shallow (s), 

medium (m), intermediate (i) or deep (d).  Shallow pools have a depth of zero to 100 

millimeters, medium pools have a depth of 101 to 600 millimeters and intermediate pools 

have a depth of 601 to 1000 millimeters. Deep pools had a depth greater than 1000mm.  

The habitat type data is also summarized in Appendix C.   

The homogeneity index was derived from the habitat type data.  Homogeneity 

gives a proportion of similar habitat types.  The closer the index is to 1, the more uniform 

the habitat within the site (Compendium, 2003). 

Summary statistics were calculated for each variable at each site (Appendix C).  

Non-normal data was transformed then reassessed for variability and normality.  Many 

of the variables did not normalize after several standardized transformations were 

attempted.  Averages for the non-transformed variables were used to analyze the data.   

Statistical analysis was conducted using two statistical tests in Statistica 8 (2007).  

The first test was a cluster analysis, which utilized all the average variables except the 

descriptive variables, to assess the similarities between the sites comparing the 

distances across a dendrogram between groups or sites (Townend, 2003).  The single 

linkage method using euclidean distances was employed to show the relative similarities 

between two sites.  This test was considered a relative test and was supported by the 

more sensitive multidimensional analysis which was the second test. 
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A multidimensional scaling establishes patterns of proximity by visually 

representing the data in scatter plots in a number of dimensions (Borgatti, 1997).  Sites 

that behaved similarly were plotted closer together.  A standard combination of three 

dimensions was compared to assess the similarity between the sites (Townend, 2003).  

Labeling the dimensions is not essential to interpreting the scatter plots.  What is 

essential is to consider the distance between the points.  The relationship between sites 

is indicated by the distance between the points (Borgatti, 1997). 

The data was categorized in three ways; all variables, morphology and vegetation.  

A cluster analysis as well as multidimensional scaling was then performed on each 

category respectively.  As there were only two true vegetation measurements taken; 

number of vegetated squares on the right and left banks; the vegetation results were not 

conclusive enough to create dimensional plots, thus, this data was only considered 

separately as part of the cluster analysis. 

Results 

The indices calculated by Habprogs include habitat type, habitat homogeneity and 

left and right vegetation types (Table 2.1).  In the majority of sites, the habitat was 

characterized as pools moving at a medium speed and having meadow on both banks.  

All sites had a reasonable high homogeneity index indicating that the habitat type at 

each site is uniform for the whole location.  The site called LCRSDC404 was 

characterized as a pool of intermediate depth, indicating that particular pool was much 

deeper compared to the other sites and within the same cluster.  Conversely, the water 

flow was much slower at the site called LCRSDC603 than at the other sites.  Site 

LCRSDC401 was vegetated primarily on the right bank with a forest canopy.  The right 

bank at LCRSDC405 was covered by low lying woody vegetation and so it was 

considered scrubland.  LCRDSCUL20DS and LCRSDLE02 were both considered to be 

bordered by scrubland which is interesting given that both of these pools are located at 
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the downstream end of raised culverts.  Raised culverts may present a barrier to fish 

migration/movement hence representing a restriction to habitat extension. 

Table 2.1:  Summary of Habitat Indices 

Site Code 
Habitat  
Type 

Homogeneit
y  

Index 

Left Bank  
Vegetation  

Type 

Right Bank  
Vegetation  

Type 

LCRSDC1002 Pm 
0.96610169

5 Meadow Meadow 
LCRSDC1003 Pm 1 Meadow Meadow 
LCRSDC1004 Pm 1 Meadow Meadow 
LCRSDC1101 Pm 1 Meadow Meadow 

LCRSDC1102 Pm 
0.92727272

7 Meadow Meadow 
LCRSDC1103 Pm 1 Meadow Meadow 
LCRSDC1203 Pm 0.98245614 Meadow Meadow 
LCRSDC1205 Pm 0.9 Meadow Meadow 
LCRSDC1206 Pm 1 Meadow Meadow 
LCRSDC401 Pm 1 Meadow Forest 

LCRSDC402 Pm 
0.93333333

3 Meadow Meadow 
LCRSDC403 Pm 1 Meadow Meadow 

LCRSDC404 Pi 
0.98305084

7 Meadow Meadow 

LCRSDC405 Pm 
0.98333333

3 Meadow 
Scrublan
d 

LCRSDC603 Ps 1 Meadow Meadow 
LCRSDCUL20D

S Pm 1 Scrubland 
Scrublan
d 

LCRSDCUL20U
S Pm 1 Meadow Meadow 

LCRSDLE02 Pm 
0.98333333

3 Scrubland 
Scrublan
d 

LCRSDLE02B Pm 1 Meadow Meadow 
     
     

  Depth (mm) 
Hydraulic 

Head (mm)  
Shallow Pools Ps 0-100 <5  
Medium Pools Pm 101-600 <5  
Intermediate  

Pools Pi 601-1000 <5  
 

The width to depth ratio varied heavily among sites (Figure 2.1).  However, 68% of 

the sites fell below 10.  The lowest width to depth ratio was seen at LCRSDC1102 and 

the highest level was seen at LCRSDCUL20DS with an average width over 20 times 
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higher then the average depth.  Sites LCRSDC401 and LCRSDC603 were also very 

high however given the very shallow nature of the water levels at LCRSDC603, a high 

width to depth ratio would be expected. 
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Site Versus Width/Depth Ratio
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LCRSDC1101
LCRSDC1102
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LCRSDC1206
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LCRSDC603
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LCRSDCUL20US
LCRSDLE02
LCRSDLE02B

 
Figure 2.1:  Summary chart of differences in width to depth ration among sites. 

 
The cluster analysis used to assess similarities between sites is seen in Figures 

2.2, 2.3 and 2.4.  Figure 2.2 uses all 15 variables available at the site level to calculate 

similarities (as seen in Appendix C excluding the descriptive variables).  While the 

cluster analysis conducted on morphology data (Figure 2.3) analysed only 8 variables 

(Average Width, Average Depth, Width/Depth Ratio, Maximum Depth, Average Left 

Undercut, Average Right Undercut, Average Hydraulic Head, and Average Compass 

Bearing).   

When comparing the dendrograms of both analysis (Figure 2.2 and 2.3), it is 

apparent that the sites closest to the bottom and closest to the top of the figures are 

acting in a similar ways regardless of whether all the variables are being considered or 
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just the morphology data.  The bulk of the sites can be observed to the left of 70 along 

the x-axis.  The site that was least similar to the majority of the sites was LCRSDC404 in 

both cluster analyses with a distance of approximately 32 to the bulk of the clustered 

sites.  LCRSDC404 was the only site designated as an intermediate pool and had the 

largest maximum depth and average depth (Appendix C). 

Additionally, sites LCRSDC603 and LCRSDC1203 were also located towards the 

bottom portion of the dendrogram and outside of the bulk of the cluster.  In all three of 

the bottom sites, distance between these sites is not due to the same variable or 

combination of variables which is evident from the different lines of attachment.   

Tree Diagram for 19  Sites
Single Linkage

Euclidean distances

20 30 40 50 60 70 80 90 100 110

(Dlink/Dmax)*100

LCRSDC404
LCRSDC603

LCRSDC1203
LCRSDC401

LCRSDCUL20US
LCRSDC1206

LCRSDCUL20DS
LCRSDC405
LCRSDC403
LCRSDC402

LCRSDC1205
LCRSDC1102
LCRSDC1103
LCRSDLE02B
LCRSDC1101

LCRSDLE02
LCRSDC1003
LCRSDC1004
LCRSDC1002

Figure 2.2:  Dendrogram summarizing cluster analysis result comparing all the variables for each 
site. 

 
LCRSDC1103 differs in terms of the attachment location when comparing the all 

variables and morphology dendrograms.  LCRSDC1103 had a high number of average 
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vegetated squares however, when the vegetation was not considered, this site became 

less consistent with the rest of the bulk cluster.  In Figure 2.4, LCRSDC1103 becomes 

more consistent with the other sites of Cluster 11.  Thus, there must be some 

morphological differences between site LCRSDC1103 and the other two sites in Cluster 

11. 

It is of interest to note the slight change in attachment points of LCRSDC401 

between the all variables and morphology dendrograms.  It appears as though 

LCRSDC401 is more closely related to the majority of the sites when only the 

morphologic features are compared. 

 
Tree Diagram for 19 Sites

Single Linkage
Euclidean distances

20 30 40 50 60 70 80 90 100 110

(Dlink/Dmax)*100
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LCRSDLE02B
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Figure 2.3:  Dendrogram summarizing cluster analysis result comparing the morphology variables 
for each site. 

 
Figure 2.4 outlines the dendrogram summarizing the vegetation cluster analysis.  

As a point of interest, it should be noted that LCRSDCUL20DS is the least similar to the 
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rest of the sites when looking specifically at vegetation.  This site is downstream of a 

raised culvert which is frequently disconnected from upstream flow and is often subject 

to high water levels during precipitation events. 

Also of interest is the close distance between LCRSDC401, LCRSDC402, 

LCRSDLE02 and LCRSDC603.  All four of these locations have had significant changes 

to the vegetated conditions of the banks due in three locations to beaver activity and in 

LCRDSLE02 due to recent culvert and roadside reconstruction activity.  Water level 

fluctuations would also be expected at LCRSDLE02 due to the raised nature of the 

culvert. 

Tree Diagram for 19  Sites
Single Linkage

Euclidean distances

0 20 40 60 80 100 120

(Dlink/Dmax)*100

LCRSDCUL20DS
LCRSDC603
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LCRSDC1101
LCRSDC1004

LCRSDC404
LCRSDLE02B
LCRSDC1203

LCRSDCUL20US
LCRSDC1206
LCRSDC1003
LCRSDC1002

 
Figure 2.4:  Dendrogram summarizing cluster analysis result comparing the vegetation variables 
for each site. 

 
The multidimensional scaling scatter plots inclusive of all the variables are featured 

in Figures 2.5 through 2.7.  As is standard practise in multidimensional scaling, three 
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dimensions were calculated and compared (Townsend, 2002).  However, there is an 

increasing amount of “scatter” in the figures, thus the primary focus will be on Figure 2.5.   

There is a concentration of sites towards the bottom left corner of Figure 2.5.  The 

sites LCRSDC603, LCRSDC1203 and LCRSDC401 are clearly outside the concentrated 

points.   

Figure 2.6 also shows LCRSDC603, and to a lesser extent LCRSDC1203 to be 

apart from the gathering sites.  Figure 2.7 shows a scattered concentration of sites 

towards the left of the graph and site LCRSDC401 to the right of the graph and to a 

lesser extent LCRSDC1203 and LCRSDC1101 slightly apart from the rest of the sites.   

Scatter plots resulting from considering only the morphology data (Figures 2.8 

through 2.10) showed very little variation in terms of scale or point concentration from 

that of the all variables scatter plots.  This is especially evident in Figure 2.8 where 

dimensions one and two are being compared.  The lack of diversity between Figure 2.5 

and 2.8 confirms that the morphological variables were significantly affecting the scatter 

of the sites.  The morphological multidimensional scaling did not utilize the variables 

homogeneity, number of points, number of bank grids, bank stability or point spacing.   

The sites in Figure 2.9 have a similar distribution to that of Figure 2.6, and once 

again, site LCRSDC603 appears to be distantly related to the concentration of sites.  

LCRSDC1203 is also separated from the rest of the sites but to a lesser extent than 

LCRSDC603.  Figure 2.10 supports the evidence given in Figure 2.7 indicating that 

LCRSDC401 is acting differently from the concentration of sites.   

The similarity between the all variables graphs and the plots with included only the 

morphological variables suggest that homogeneity, number of points, bank stability , 

vegetation grids and point spacing are not of primary importance to classifying sites as 

being of similar habitat quality.  Because the same sites were distributed disparately 

from the concentration of sites in both the morphology and all variables analysis, we can 
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conclude that LCRSDC603, LCRSDC401 and LCRSDC1203 can be excluded from 

further Redside Dace studies based on morphological differences from other sites.   

From the cluster analysis of all the variables as well as the morphology variables, it 

was also noted that, LCRSDC404 was acting differently when compared to the rest of 

the sites.  The habitat type data for LCRSDC404 indicates that the site is considered an 

intermediate pool due to its above average depth.  These cluster analyses also gave 

weight to the exclusion of LCRSDC603 and LCRSDC1203. 
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Scatterplot 2D

Final Configuration, dimension 1  vs. dimension 2
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 Figure 2.5:  Multidimensional scaling for all variables.  Figure 2.6:  Multidimensional scaling for all variables. 
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      Figure 2.7:  Multidimensional scaling for all variables. 
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Scatterplot 2D
Final Configuration, dimension 1  vs. dimension 2
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 Figure 2.8:  Multidimensional scaling for morphology.  Figure 2.9:  Multidimensional scaling for morphology. 
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Final Configuration, dimension 2  vs. dimension 3
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      Figure 2.10:  Multidimensional scaling for morphology. 
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Discussion 

The cluster analysis for all the variables and the morphology variables only 

coincide largely with the results of the multidimensional scaling.  As a result of the 

differentiation which was illustrated in these statistical tests, sites LCRSDC401, 

LCRSDC404, LCRSDC603 and LCRSDC1203 should not be considered as similar to 

the remaining sites.  These exclusions were based largely on morphological differences 

between sites.   

There are two sites within Cluster 4 which have been excluded from further 

Redside Dace study, LCRSDC401 and LCRSDC404.  The Central Lake Ontario 

Conservation Authority (CLOCA) has two fisheries monitoring sites (LA20 and LDDW) 

within the same reach as Cluster 4, neither of which have historic evidence of Redside 

Dace being present.  Historic fisheries records will be further explored in section four. 

In the case of LCRSDC404 the back water condition being created by a municipal 

water drainage project downstream of the site, has caused water levels to be 

uncharacteristically high for the reach.  The pool was given a designation of intermediate 

because of the uncharacteristic depth.  This designation placed LCRSDC404 in a 

different habitat type than the majority of the sampled sites.  According to the 2009 

Zimmerman study, Redside Dace prefer depths in the range of 330 to 840 mm.  The 

maximum depth at LCRSDC404 was 955 mm, indicating that Redside Dace would not 

prefer this location.  This site might be considered a potential Redside Dace location if 

some remedial work was done to mitigate the effects of the drainage infrastructure. 

LCRSDC401 is the north most site in Cluster 4 and is located upstream of a 

historic beaver dam.  There is also a very large undercut on the right bank being 

stabilized by an overhanging maple tree.  Because of the curvature of the site, the maple 

tree influences the right bank riparian designation on several of the lower transects.  As 

a result of this, the right bank was designated as forest.  This site also has a high width 
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to depth ratio likely as a result of the stabilized bank.  As noted previously, a site with 

historic beaver activity could be considered good Redside Dace habitat as the site is 

recovering due to the grassy riparian recovery community being ideal prey species 

habitat (Pastur et al., 2006 and ROM and MNR 2009).  The attachment differences of 

site LCRSDC401 to the all variables dendrogram verses the morphology dendrogram 

show an increased similarity with the majority of the sites when the vegetation is not 

considered.  When looking at the vegetation only dendrogram, it is interesting to note 

that the site just downstream of the beaver dam, LCRSDC402 had very similar 

vegetation characteristic to that of LCRSDC401.   

Similarly, LCRSDC603 was designated a shallow pool due to the minimal depths at 

the site.  This site also had a high width to depth ratio.  LCRSDC603 is likely being 

separated from the rest of the sites due to the minimal water inputs from upstream.  

According to the landowner, there is an active beaver dam upstream.  On site 

observations found evidence of beaver activity and general water depths to be much 

lower than what would be expected based on the bankfull height.  It is possible that the 

conditions found at this site would be more hospitable to Redside Dace in the future 

when the beaver dam is no longer active.   

LCRSDC1203 is characterized in both the cluster analysis as well as the 

multidimensional scaling as different from the majority of the sites.  This site has well 

vegetated banks but in some locations rather large undercuts.  Towards the upstream 

end of the site, there are remnants of gabion baskets likely used as bridge footings.  

These footings are creating an undercut which is perhaps larger than would otherwise 

be present at that location.  Historic CLOCA records suggest that Redside Dace have 

been observed both upstream (LDS2) and downstream (LD03C) of this location.  As 

there are two potential locations in Cluster 12 south of LCRSDC1203 which were 

considered in this analysis, those sites are candidates for future Redside Dace studies. 
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The vegetation dendrogram indicated that four sites were acting similarly, 

LCRSDC401, LCRSDC402, LCRSDLE02 and LCRSDC603.  All four of these locations 

have had significant changes to the vegetated conditions of the banks.  LCRDSLE02 

has under gone recent culvert and roadside stabilization activity.  There has been a 

significant effort at this site to create a seed bed as well as stabilize the banks with 

shrubs and trees.  The three additional sites that were identified as part of this group are 

all sites which have recently had beaver activity or the beaver activity is on going.  In 

both locations, water levels fluctuate as seasons and/or beaver activity changes. 

Similarly, LCRSDCUL20DS is also different in terms of vegetation according to the 

dendrogram.  This site is downstream of a raised culvert which only flows during 

seasonal water fluctuations or heavy precipitation events.  The low lying banks make 

bank vegetation recovery extremely difficult.  Because of the raised nature of the culvert 

and the fluctuating water levels at this site, there is a necessity for remedial action to 

mitigate affects on the stream bank vegetation. 

In conclusion, there are a number of sites which should be considered for further 

Redside Dace studies, they include the sites in Cluster 10, Cluster 11, LCRSDC1205, 

LCRSDC1206, LCRSDC403, LCRSDC405, LCRSDCUL20US and LCRSDLE02 and 

LCRSDLE02B.  There a number of sites that could provide good Redside Dace habitat 

following the affects of beaver activities, they are; LCRSDC401, LCRSDC402 and 

LCRSDC603.  There are two sites that need significant drainage infrastructure work to 

be considered good Redside Dace habitat, they are LCRDSC404 and LCRSDCUL20DS. 
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Areas for Improvement 

• The original time line expected of sampling one cluster a day was too 
ambitious considering that some of the clusters had more than four sites.  
Approximately 3 sites can be sampled in one cluster in one day depending 
on the experience of the field sampling crew and the prior knowledge of the 
sites. 

• Future studies should include turbidity measurements. 
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Section 3:  Pool Profiles 

Methods 
 

Depth data collected during the site survey was utilized to create pool dimension 

diagrams.  For each site, there were ten transects and six points per transect where a 

total of 60 depths were taken.  This data was imported into an Excel matrix then three 

dimensional surface plots were created using the depth versus width versus length of 

each site.  The width and length of each site were held as constants in a series (i.e., 

transect 1, transect 2 etc. and point 1, point 2 etc.) due to constraints with the 

programming of Excel.   

All depths were mapped on the surface plots in 50 mm intervals.  Each interval was 

given the same colour with depths below zero becoming incrementally darker with 

increased depth.  Mid-stream islands or other above zero features were given 

incrementally darker colours of green.   

Two diagrams were created per site.  One diagram gave a top down perspective of 

the pool subverting a topographic map with contour line colours showing depth changes.  

The second graph gives a three dimensional perspective of the graph and is rotated to 

maximize the viewers ability to see as many of the pool features as possible.  The 

elevations, rotations and perspectives of each three dimensional surface plot was given 

in the figure description. 

Analysis of the surface plots was completed in conjunction with the cluster analysis 

of Section two (Figure 2.3).  The graphs were compared based on placement of sites on 

the morphology dendrogram.  Not all graphs were compared however all graphs do 

appear in Appendix D. 
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Results 

 
Patterns of depth ranges emerge when the graphs are placed in the morphology 

cluster analysis sequence.  For example, the grouping of LCRSDC1002, LCRSDC1003, 

LCRSDC1004 and LCRSDLE02 all had a maximum depth in the range of 500 to 600 

mm.  Figure 3.1 and 3.2 is a typical example of the pool depths seen in this cluster of 

sites. 
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Figure 3.1:  Bathymetry graph of LCRSDC1004 pool. 
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Figure 3.2:  Three dimensional surface plot of LCRSDC1004 pool with an elevation of 60, a 
rotation of 330 and a perspective of 70. 
 

In comparison, the grouped sites LCRSDC1101 and LCRSDLE02B, have a much 

lower maximum depth range of 300 to 350 mm.  Figures 3.3 and 3.4 illustrate the typical 

depth range observed within this cluster. 
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Figure 3.3:  Bathymetry graph of LCRSDLE02B pool. 
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Figure 3.4:  Three dimensional surface plot of LCRSDLE02B pool with an elevation of 60, a 
rotation of 20 and a perspective of 20. 
 

On the opposite end of the dendrogram spectrum, are sites LCRSDC404 (Figures 

3.5 and 3.6) and LCRSDC603 (Figures 3.7 and 3.8).  These two sites show no similarity 

to the other sites in terms of depth ranges.  LCRSDC404 has a maximum depth range 

(950 to 1000 mm) much greater than any of the other sites. LCRSDC603 was the 

shallowest site with depths ranging from 150 to 200 mm. 
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Figure 3.5:  Bathymetry graph of LCRSD404 pool. 
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Figure 3.6:  Three dimensional surface plot of LCRSDC404 pool with an elevation of 50, a 
rotation of 190 and a perspective of 30. 
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Figure 3.7:  Bathymetry graph of LCRSD603 pool. 
 

1 2 3 4 5 6
S1

S3

S5
S7

S9

Depth (mm)

Points

Transects

LCRSDC603 Pool Dimensions

-50-0
-100--50
-150--100
-200--150

Depth (mm)

 
Figure 3.8:  Three dimensional surface plot of LCRSDC603 pool with an elevation of 55, a 
rotation of 30 and a perspective of 60. 
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Discussion 

 
The results of the pool dimension diagrams when placed in the groupings of the 

morphology dendrogram (Figure 2.3) gave a visual confirmation of the sites being 

clustered to some degree according to morphological factors and more specifically 

depth.  Sites LCRSDC404 and LCRSDC603 were once again shown as acting differently 

by having depths much greater or much smaller than the majority of the sites.  The 

research of Zimmerman (2009) indicates that Redside Dace have a preference for sites 

with depths in the range of 330 to 840 mm.  Thus, the findings of this section coupled 

with that of section two supports the exclusion of LCRSDC404 and LCRSDC603 from 

current Redside Dace studies. 

Areas for Improvements 
 

• Pool dimension diagrams can be more effectively illustrated with software 
that allows for the inclusion of compass bearing to show the curvature of 
the stream. 

• Pool dimension diagrams can be more effectively illustrated with software 
that allows for different stream widths at each transect. 
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Section 4:  Underwater Video Results 

Methods 

Habitats which appear to be suitable for Redside Dace were documented and 

validated using underwater video. Underwater video was used as a qualitative, non-

intrusive means to document species use and habitat conditions. 

Underwater video was taken at each site using video equipment rented from the 

Toronto and Region Conservation Authority.  Video was recorded for a minimum of 15 

minutes per site, over a five day period (August 12-17, 2010) on a high quality setting. 

The video was then reviewed twice for fish species verification.  Species 

verification was fairly difficult and highly dependent upon the site conditions, thus a 

percentage of confidence was given to each species.   

Where appropriate, historic Central Lake Ontario Conservation Authority (CLOCA) 

data, for species present, was compared to the species observed in the underwater 

video.  Historic Redside Dace location data for the Lynde Creek was also acquired and 

utilized from the Royal Ontario Museum (ROM). 

Results 

There were no known historic fisheries sampling sites within range of Cluster 10 

(Table 4.1).  The majority of fish seen on the video were juvenile fish, which were 

extremely small and difficult to identify.  It appears as though this area is good rearing 

habitat for juvenile fish. 
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Table 4.1:  Fish species observed at Cluster 10 compared 
to historic fish catch records. 

Species Observed 
at LCRSDC1002 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Fathead Minnow 40% NA   
    
    
Species Observed 
at LCRSDC1003 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Creek Chub 10% NA   
Bluntnose Minnow 5%     
    
    
Species Observed 
at LCRSDC1004 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Blacknose Dace 90% NA   
Juvenile Fish 100%     

 
Cluster 11 videos were in general rather poorly attended by fish (Table 4.2).  The 

aquatic actors were only seen at one site, which was likely due to the rapid current at the 

site.  Upstream of all the sites was a CLOCA fisheries site called LC19.  A number of 

species were observed there including; Rainbow Trout, Brook Trout and Mottled Sculpin.  

Downstream of the Cluster 11 sites was a site called CLOCA 74 from the ROM records 

indicated the presence of Redside Dace in 2000. 
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Table 4.2:  Fish species observed at Cluster 11 compared 
to historic fish catch records. 
Species 
Observed 
at LCRSDC1101 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

No Fish 
Observed 100% 

CLOCA LC19- 
 June 18, 2001 

Rainbow 
Trout 

      
Mottled 
Sculpin 

    16-Jul-09
Rainbow 
Trout 

      Brook Trout 

      
Mottled 
Sculpin 

    
    
Species 
Observed 
at LCRSDC1102 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Creek Chub 60%     
Rainbow Trout 70%     
    
    
Species 
Observed 
at LCRSDC1103 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

No Fish 
Observed 100% 

CLOCA 74- 
Aug 
12, 2000 Redside Dace

 
The fish observed in Cluster 12 are seen in table 4.3.  There are many other 

historic records in the area surrounding Cluster 12.  The first historic record of Redside 

Dace occurred in 1983 at a site called CLOCA 81 from the ROM records.  This site is 

upstream of all the sites and was resurveyed in 2000 with no Redside Dace present at 

that time.  Since the 1983 record, several fisheries records have indicated that Redside 

Dace occur near Cluster 12.  There were no Redside Dace recorded at this location 

during the underwater filming conducted for this project. 
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Table 4.3:  Fish species observed at Cluster 12 compared 
to historic fish catch records. 
Species Observed  
at LCRSDC1203 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Largemouth Bass 30% 
CLOCA LDS2- 
Aug 16, 2001 

Northern 
Redbelly Dace 

Creek Chub 40%   Redside Dace 
      Blacknose Dace 
      Creek Chub 

    
CLOCA 81- Aug 
1983 Redside Dace 

    CLOCA 81- 2000 No Redside Dace 

    
CA1a3- May 22, 
1959 Redside Dace 

    CA1a3- 1985 No Redside Dace 

    
CA1a3- Aug 12, 
2000 Redside Dace 

    
207- Aug 27, 
2000 Redside Dace 

    
    
Species Observed  
at LCRSDC1205 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Blacknose Dace 90% 
CLOCA LD03-  
June 7, 2001 White Sucker 

Rainbow Trout 70%   
Northern 
Redbelly Dace 

Bluntnose Minnow 80%   Redside Dace 
      Fathead Minnow 
      Blacknose Dace 
      Creek Chub 
      Brook Stickleback 
      Pumpkinseed 

    
CLOCA LD03-  
Aug 27, 2009 Rainbow Trout 

      Largemouth Bass 
      Johnny Darter 
      Blacknose Dace 
      Creek Chub 

    
CLOCA 74- Aug 
1983 Redside Dace 

    
    

Species Observed  
at LCRSDC1206 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Juvenile Fish 100% 
CLOCA LD02- 
June 13, 2001 Blacknose Dace 

      Creek Chub 
      Johnny Darter 
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There were several historical fisheries locations near Cluster 4 sites (Table 4.4).  

LA20 is a CLOCA fisheries site recently sampled in 2009.  This site is downstream of 

LCRSDC403.  Redside Dace were observed in 1983 at the site called 060 which came 

from ROM information.  This site is downstream of LCRSDC404 and was sampled for 

fisheries again in 1999 with no presence of Redside Dace reported.  A third fisheries 

site, LDDW, was created and surveyed by CLOCA in 1997.  This site was downstream 

of LCRSDC405.  Redside Dace were not observed in any of the films taken at Cluster 4. 

 
Table 4.4:  Fish species observed at Cluster 4 compared 
to historic fish catch records. 
Species Observed 
at LCRSDC401 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Dace Species 100% NA   
Minnow Species 50%     
    
    
Species Observed 
at LCRSDC402 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Blacknose Dace 65% NA   
Juvenile Trout 40%     
    
    
Species Observed 
at LCRSDC403 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

No Fish Observed 100% 
CLOCA LA20- 
July 17, 2009 Rainbow Trout 

      Brook Trout 
      White Sucker 
      Mottled Sculpin 
      Creek Chub 
      Common Shiner 
      Blacknose Dace 
      Longnose Dace 
      Rainbow Darter 
      Johnny Darter 
    
    
Species Observed 
at LCRSDC404 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

No Fish Observed 100% 
060- Aug 15, 
1983 Redside Dace 

    
060- Sept 18, 
1999 No Redside Dace 
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Species Observed 
at LCRSDC405 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

No Fish Observed 100% 
CLOCA LDDW-
Aug 8, 1997 Rainbow Trout 

      White Sucker 
      Creek Chub 
      Blacknose Dace 
      Longnose Dace 
      Johnny Darter 
      Common Shiner 
      Mottled Sculpin 

 
Table 4.5 indicates that the fish observed a LCRSDC603 were very small and 

unidentifiable juvenile species.  A CLOCA site upstream of Cluster 6 did not indicate 

Redside Dace as a species present. 

Table 4.5:  Fish species observed at Cluster 6 compared 
to historic fish catch records. 
Species Observed 
at LCRSDC603 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Juvenile Fish 100% 

CLOCA 
LC14- 
June 28, 
2001 White Sucker 

      
Fathead 
Minnow 

      
Blacknose 
Dace 

      Creek Chub 

      
Johnny 
Darter 

      
Mottled 
Sculpin 

 
Redside Dace were observed at both LCRSDCUL20US and LCRSDCUL20DS in 

the video footage (Table 4.6, Figure 4.1 and 4.2).  Several fisheries studies have taken 

place in the vicinity of Culvert 20 many of which have resulted in the positive 

identification of Redside Dace.  Two sites, AL980 DS and CLOCA LC22 were located 

downstream of Culvert 20, while Ecotec 19 and CLOCA LCS3 were located upstream.   
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Table 4.6:  Fish species observed at Culvert 20 compared 
to historic fish catch records. 
Species Observed 
at LCRSDCUL20DS 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Blacknose Dace 100%
AL980 DS- 
June 4, 2001 Redside Dace 

Creek Chub 100%
CLOCA LC22- 
Sept 25, 2009 Fathead Minnow

Sunfish Species 100%   Creek Chub 
Fathead Minnow 40%   Blacknose Dace 
Redside Dace 99%   Redside Dace 
Northern Redbelly Dace 30%     
    
    
Species Observed 
at LCRSDCUL20US 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Blacknose Dace 100%
Ecotec 19- 
Spring 1999 Redside Dace 

Fathead Minnow 60%
Ecotec 19- 
Sept 16, 1999 Redside Dace 

Northern Redbelly Dace 80%
Ecotec 19- 
Aug 12, 2000 Redside Dace 

Redside Dace 95%
CLOCA LCS3- 
Aug 8, 2001 Redside Dace 

    
CLOCA LCS3- 
Aug 29, 2001 White Sucker 

      
Northern  
Redbelly Dace 

      Fathead Minnow
      Blacknose Dace 
      Creek Chub 
      Brown Bullhead 

      
Brook 
Stickleback 

      Pumpkinseed 

    
CLOCA LCS3- 
Sept 25, 2003 Pumpkinseed 

      Creek Chub 
      Blacknose Dace 

      
Brook 
Stickleback 

      White Sucker 
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Figure 4.1:  Image of Redside Dace captured at LCRSDCUL20DS. 
 

 
Figure 4.2:  Image of Redside Dace captured at LCRSDCUL20US. 
 

Lastly, the Lower Extent locations also did not appear to have any Redside Dace 

present during the filming (Table 4.7).  However the data collected in 2009, in the areas 

surrounding LCRSDLE02B, suggested many locations where Redside Dace were 

present. 

 
Table 4.7:  Fish species observed at the Lower Extent sites compared 
to historic fish catch records. 
Species Observed 
a LCRSDLE02 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

Blacknose Dace 100% 
DNLY04- 
Sept 9, 2009 Rainbow Trout 

Juvenile 
Salmonidae 100%     
Creek Chub 100%     
Bluntnose Minnow 10%     
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Species Observed 
a LCRSDLE02B 

Percent  
Certainty 

Historic  
Site and Date 

Species  
Observed 

No Fish Observed 100% 
DNLY01- 
Sept 30, 2009 Rainbow Trout 

      White Sucker 

      
Northern 
Redbelly Dace 

      
Brook 
Stickleback 

      
Bluntnose 
Minnow 

      
Fathead 
Minnow 

      Creek Chub 

      
Blacknose 
Dace 

      Johnny Darter 
      Redside Dace 

    
DNLY02- 
Sept 30, 2009 Rainbow Trout 

      White Sucker 

      
Northern 
Redbelly Dace 

      
Brook 
Stickleback 

      
Bluntnose 
Minnow 

      
Fathead 
Minnow 

      Creek Chub 

      
Blacknose 
Dace 

      Johnny Darter 
      Redside Dace 

    
DNLY03- 
Sept 30, 2009 Rainbow Trout 

      White Sucker 

      
Northern 
Redbelly Dace 

      
Brook 
Stickleback 

      
Bluntnose 
Minnow 

      
Fathead 
Minnow 

      Creek Chub 

      
Blacknose 
Dace 

      Johnny Darter 
      Redside Dace 
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Discussion 
 

The underwater video footage results indicate it is possible to accurately confirm 

the presence of Redside Dace when all factors were favourable for capturing images.  

Redside Dace were present at a known location, Culvert 20.  No other locations had 

confirmed sightings of Redside Dace. 

Areas for Improvement 
 

Future underwater video efforts should focus on the following in order to improve 

upon potential positive results; 

 
• Water should be as clear as possible therefore, the filming should not 

occur during or post disturbance such as storm events. 
• 15 minutes should be considered a minimal timeline.  Longer times would 

be better. 
• Camera should be angled facing downstream in faster currents. 
• Camera angle should be pointed towards the bottom of the stream. 
• Locations where fish are seen from shore are preferable.  The presence of 

other fish allows the observer to calibrate their identification as size and 
distinctive features vary between locations. 
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Conclusions and Recommendations 

The first objective of this project was to determine if Redside Dace habitat could 

accurately be determined through the use of landowner surveys, habitat measurements 

and underwater filming.  The section one results validate the use of landowner surveys 

as a way to assist in directing species specific sampling efforts.  The stream reaches that 

are reported to be consistently clear, containing larger substrate materials and woody 

debris, decreasing or no canopy cover and having consistent water levels should be a 

priority for further site investigation.  While sites with decreasing water levels, turbidity 

problems and increasing canopy should be avoided when looking for Redside Dace 

habitat.  Similarities between landowner historic information and snap shot site visit data 

indicates that a survey of woody debris, bank destabilization as well as beaver activity 

completed by the landowner will assist in the understanding of current conditions of the 

watercourse.  The value of the historic accounts provided in a landowner survey is 

evident from the ‘Max’ anecdote.  Thus, it is advisable to have a survey of historic stream 

conditions completed by the landowner prior to establishing a new species specific 

monitoring location. 

Results from the statistical analysis or section two indicate that there are several 

suitable locations available for Redside Dace habitat.  The suitable locations include; 

Cluster 10, Cluster 11, LCRSDC1205, LCRSDC1206, LCRSDC403, LCRSDC405, 

LCRSDCUL20US and LCRSDLE02 and LCRSDLE02B.  The affects of beaver activity at 

LCRSDC401, LCRSDC402 and LCRSDC603 currently precludes these sites from acting 

as suitable Redside Dace habitat.  The pool dimension diagrams of section three 

chromatically illustrate the depth difference experienced at LCRSDC603.  Future studies 

on the recovery of sites following the removal of a dam could focus on the suitability of 

that habitat for Redside Dace.  This also poses interesting questions about the natural 
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fluctuations of sites and the importance of beaver activity in changing riparian vegetation 

and the ecological affects beaver dams have on a Redside Dace community.   

Section two also yielded two sites with disparate characteristics which caused 

them to be identified as different from the suitable Redside Dace habitat locations.  The 

site LCRSDC404 was identified as morphologically different from the rest of the 

locations.  This difference was most likely due to the water drainage culvert and 

associated rip-rap works that converge with the downstream end of LCRSDC404.  

These infrastructure works have created an incomplete flow barrier.  The riffle formed in 

this area is causing a backwater area upstream with greater average depths and 

increasing silt deposition compared to other sites in the same cluster.  The pool was 

visualized in section three and the depth disparity confirmed.  These findings further 

substantiated the conclusions of Zimmerman (2009) which indicated that Redside Dace 

prefer depths in the range of 330 and 840 mm.  This site has been identified as a public 

land stewardship opportunity. 

The second site identified as acting differently in section two is LCRSDCUL20DS 

which is also on public lands.  The raised culvert upstream of this site accommodates a 

highway and does not allow for fish migration and is also susceptible to dramatic water 

level changes with precipitation events.  LCRSDCUL20DS was shown to have different 

bank vegetation characteristics than that of the other locations most likely due to 

extreme water level fluctuations.  Morphologically, this site is similar to those sites which 

have been identified as good Redside Dace habitat and the video results of section four 

confirmed Redside Dace presence.  There is reason to suspect that the population of 

this site might be coming from the upstream end of the culvert during precipitation events 

as LCRSDCUL20US also had a confirmed presence of Redside Dace and that pool is 

much more characteristic of Redside Dace habitat.  Both LCRSDCUL20DS and 
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LCRSDC404 will be described to the appropriate political bodies for consideration as 

restoration projects. 

The second objective of the project was to identify stewardship opportunities that 

could help protect or enhance Redside Dace Habitat.  In addition to the two public land 

opportunities that were previously identified, there are two private land stewardship 

opportunities available.  One opportunity is in the Cluster 11 area as well as one in the 

Oak Ridges Moraine property.  The cattle crossing the stream at these locations are 

destabilizing the banks and causing increased erosion following crossing events.  

Landowners of properties with identified stewardship or restoration opportunities will be 

advised of the results of the survey. The landowners will be distributed existing 

educational material such as “Livestock Fencing and Alternative Watering System” 

brochure provided by the Community Stream Steward Program.  They will be advised of 

potential resources available to them including funding such as the “Species at Risk 

Farm Incentive Program” from the Ontario Soil and Crop Improvement Association for 

stewardship or restoration projects. 
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Appendix A-Landowner Contact Package 
 
Dear Neighbour: 
 
My name is Lindsay Code and I am a University of Toronto master’s student in 
the Environmental Science program.  I am working with the Central Lake Ontario 
Conservation Authority (CLOCA) and the Ontario Ministry of Natural Resources 
(OMNR) Species at Risk Stewardship Fund, on a project entitled “Survey of 
Lynde Creek Redside Dace Habitat and Stewardship Opportunities,” to assess 
historic and current conditions in the Lynde Creek watershed.  Our main focus is 
to determine the extent of habitat for Redside Dace, an endangered minnow 
species found in the Lynde Creek.  The mandate of the OMNR and CLOCA is to 
promote conservation, restoration and the management of natural resources.  In 
order to ensure the long-term health of Lynde Creek and this fish species, we 
need to understand how the watershed has changed.  To do this, we are 
proposing to establish monitoring stations to measure a suite of environmental 
habitat features throughout the Lynde Creek watershed. 
 
Collectively, we are looking for landowners in the Lynde Creek watershed, like 
you, who are interested in participating in this project to assess the Redside Dace 
habitat conditions of the Lynde Creek watershed.  Some of the things we will 
measure and record are the depth of the stream, its width, rates of flow and the 
presence and absence of natural cover and bank vegetation and barriers to 
migration. 
 
Through aerial photographs, we identified that 1 location(s) on your property 
would be suitable to assess historic and current habitat conditions.  We used 
three criteria for this selection; the known distribution of Redside Dace in the 
Lynde Creek, the natural curve of the creek and the adjacent vegetation.  
Information on historic conditions will be collected through your participation in a 
short written survey.  Current conditions will be documented through the 
establishment of 1 monitoring station(s) where we will collect the data outlined 
above during the months of July and August 2010.   These are outlined in more 
detail below. 
 
Survey of Historical Conditions  
We recognize that you, as a landowner, have important knowledge about your 
property.  This information will help us document historical changes.  Enclosed is 
a brief survey which should take about 15 minutes to complete.  It can then be 
returned in the enclosed stamped self addressed envelope.  It would be helpful if 
this survey was completed and returned to our offices by July 15th or shortly there 
after.  You are 1 of 24 landowners being contacted for participation in this project. 
 
Current Conditions Monitoring Stations 
The monitoring component of the project would involve putting a small piece of 
flagging tape on a single tree to mark the location of the monitoring station for 
accuracy of repeated monitoring.  I along with 1 CLOCA staff person will access 
the site 1 or 2 times during July and August 2010, to collect this data.   
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If you are able to support this part of the program, we require a signed 
“Permission to Access Agreement”, included in this package.  As noted in the 
agreement, you reserve the right to revoke our agreement at anytime.  It too can 
be filled out and submitted with the above survey and returned in the stamped 
self addressed envelope.  We will provide you with the notice you indicate on the 
agreement prior to undertake any work.  All information collected will be shared 
with each landowner individually. 
 
As landowners in the Lynde Creek watershed, the Central Lake Ontario 
Conservation Authority understands the importance of making informed decisions 
about how best to protect and maintain watershed health.  Such knowledge is 
imperative in helping to establish baseline habitat information for the Redside 
Dace.  We encourage you to visit http://www.cloca.com/resources/library.php to 
view CLOCA monitoring reports which summarize information collected from our 
various monitoring programs.  Also included in this package is the information 
from various organizations that are active in your neighbourhood that you may be 
interested in working with. 
 
We look forward to an opportunity of working with you.  Thank-you Neighbour for 
your time and consideration.  If you have any questions or require more 
information about the project, please do not hesitate to contact me directly.   
 
Sincerely, 
 
 
Lindsay Code 
Species at Risk Stewardship Technician 
Central Lake Ontario Conservation Authority 
100 Whiting Ave., Oshawa, ON, L1H 3T3 
lcode@cloca.com 
 
In Partnership with, 
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Survey of Historic Conditions of the Lynde Creek Watershed as Observed 
by “Name” on the “Address” Property. 

 
Please place at least one check mark beside the response that best suits your 
observations.  If you feel that more than one response is characteristic of the 
stream, please elaborate in the space provided for each question.  Including 
things such as approximate dates, locations and whether the observed change 
persisted where possible would be helpful. 
 
How would you characterize the water clarity of the stream on your property? 

___I can always see to the bottom of the stream bed and make out objects 
such as rocks or wood. 
___I have noticed a change in water clarity over the years.  The water is 
often murky. 
___I remember an unusual time when the water was not clear for any 
apparent reason.  Please elaborate on this in the space provided including 
an approximate date. 
___________________________________________________________ 
 
 
 
___________________________________________________________ 
 

How would you characterize algae growth?  Algae is usually green or brown and 
is often found growing on rocks or wood. 

___I have noticed a higher density of algae in the stream than there used 
to be.  Over what period of time have you noted these changes (number of 
years). 
___I have noticed that algae is becoming dense earlier in the season than 
it used to be.  Over what period of time have you noted these changes 
(number of years). 
___ I have noticed that algae growth has decreased.  Over what period of 
time have you noted these changes (number of years). 
___I have not noticed any changes in the algae growth patterns. 
___I have not noticed any algae growing in the stream. 

 
___________________________________________________________ 
 
___________________________________________________________ 
 
___________________________________________________________ 
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How would you characterize changes in the stream bottom materials?  Stream 
bottom materials are things like sand, silt, clay and rocks. 

___ The clarity of the water is so poor that I cannot say for sure whether 
there has been any changes. 
___ I have noticed that there has been a change towards smaller bottom 
materials like sand and silt from what I used to see.  Approximately when 
did this change start occurring?  
___ I have noticed that there has been a change towards larger bottom 
materials like rocks from what I used to see.  Approximately when did this 
change start occurring?  
___All the bottom materials that I used to see are now gone and I see a 
solid clay or bedrock bottom.  Approximately when did this change start 
occurring?  
___ I have noticed that there is not as many logs or other woody debris 
present in the stream. 
___ I have not noticed any changes in the stream bottom. 
 
___________________________________________________________ 
 
___________________________________________________________ 
 
___________________________________________________________ 

 
How would you characterize changes to the stream bank? 

___ I have noticed that in parts, the banks look like they will fall into the 
stream. 
___ I have noticed that in parts the banks have fallen into the stream. 
___ I have noticed trees or shrubs that were once attached to the bank 
have fallen into the stream. 
___ I have noticed the banks seem to be getting wider apart. 
___ I have noticed the banks seem to be getting closer together. 
___ I have noticed that the banks seem to be straightening. 
___ I have noticed that one bank seems to be getting higher than the 
other. 
___ I have not noticed any changes to the stream bank. 
 
___________________________________________________________ 
 
___________________________________________________________ 
 
___________________________________________________________ 
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How would you characterize the changes that have occurred to the tree cover 
over and beside the stream? 

___ I have noticed the tree canopy has changed from coniferous trees to 
deciduous trees.  Deciduous trees are those trees that loose there leaves 
in the fall and coniferous trees do not lose their leaves. 
___ I have noticed the tree canopy has changed from deciduous trees to 
coniferous trees. 
___I have noticed a decrease in the amount of shading the tree canopy is 
providing. 
___I have noticed an increase in the amount of shading the tree canopy is 
providing. 
___ There has never been a tree canopy beside the stream during my 
time on the property. 
___ I have not noticed any changes to the tree canopy. 
 
___________________________________________________________ 
 
___________________________________________________________ 
 
___________________________________________________________ 

 
How would you characterize the changes in the flow of the stream? 

___ The water levels are consistently lower each year. 
___ The water levels are consistently higher each year. 
___ There has been beaver activity in the stream which has affected the 
flow. 
___ There has been a dam, weir or culvert added in the stream which has 
affected the flow. 
___ I noticed that the water levels were higher or lower during a 
construction activity. 
___ I noticed that the water stopped flowing for a period of time.  Please 
comment on whether the stream went dry, the year and for how long this 
occurred. 
___ I have not observed any changes in stream flow. 
 
___________________________________________________________ 
 
___________________________________________________________ 
 
___________________________________________________________ 

If possible return the completed ‘Historic Conditions Survey’ and ‘Permission to 
Access Agreement’ by July 15th or shortly there after in the self addressed 

postage paid envelope. 
Thank-you for completing this survey. Please feel free to contact me if you have 

any further questions. 
Lindsay Code,100 Whiting Ave., Oshawa, ON, L1H 3T3, lcode@cloca.com 
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Permission to Access “Address: Agreement. 
 
This agreement serves as a record of “Name” granting access to the “Address” 
property by Central Lake Ontario Conservation Authority staff of 100 Whiting Ave, 
Oshawa, Ontario for the purposes of conducting environmental monitoring 
activities.  “Name”, has the right to revoke this agreement at anytime without any 
notice.  The Central Lake Ontario Conservation Authority agrees to abide by the 
frequency of site visits listed below unless another agreement is reached.  The 
Central Lake Ontario Conservation Authority must also contact “Name” according 
to the contact directions specified below. 
 
I ___________________________ hereby grant staff members of the Central 
Lake Ontario Conservation Authority access to the property “address” according 
to the conditions listed below. 
 
Frequency of site visits.  Please check one: 

___ once per year. 
___one to three times per year. 
___ three to five times per year. 
 

Preferred method of contact.  Please check one: 
___ phone call. 
___ email. 
___ on site contact. 
 

Amount of advanced warning required.  Not applicable for those that prefer on site 
contact.  Please check one: 

___ At least 24 hours before a site visit. 
___ The afternoon before a site visit. 
___ One or two hours before a site visit. (Phone contact only) 

 
Landowner Contact Information 

Date:____________________ 
 

Property Owner Name: _____________________________________________ 
 
Property Owner Signature: __________________________________________ 
 
Legal Address of Property: ____________________________________ 
 
Email: __________________________________________________________ 
 
Phone Number: _____________________ 
 
Watershed: _______, Site Code:_________ 
 
Conservation Authority Staff Signature: _________________________________ 
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Appendix B-Maps 

 
Figure B1:  Calibration Sites also known as Culvert 20. 
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Figure B2:  Cluster Four Sites. 
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Figure B3:  Cluster 6 Site. 



Page 77 of 107 

 
Figure B4:  Cluster 10 Sites. 
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Figure B5:  Cluster 11 Sites. 
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Figure B6:  Cluster 12 Sites. 
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Figure B7:  Lower Extent Sites. 
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Figure B8:  Oak Ridge Moraine Site. 
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Appendix C:  Habitat Data 
 
Table C1:  Average Data for each site. 

Site Code 
Avg of 
Width 

Avg of 
Depth 

Width:Depth 
Ratio 

Maximum 
Depth 

Homogeneity 
Index 

Habitat  
Type 

Number  
of 

Points 

Avg of 
Right  

Undercut 

Avg of 
Left  

Undercut 

LCRSDC1002 1.1 199.1 5.8 550 0.97 Pm 44 70 51 

LCRSDC1003 1.5 237.5 6.1 545 1.00 Pm 49 47 56 

LCRSDC1004 1.3 229.2 5.9 515 1.00 Pm 44 54 0 

LCRSDC1101 1.5 226.8 6.5 350 1.00 Pm 21 100.5 24 

LCRSDC1102 1.6 413.0 3.9 775 0.93 Pm 29 63 112.5 

LCRSDC1103 1.4 256.4 5.5 435 1.00 Pm 22 100 79 

LCRSDC1203 1.8 255.2 6.9 465 0.98 Pm 35 196.5 190 

LCRSDC1205 2.2 486.7 4.5 795 0.90 Pm 33 36 125.5 

LCRSDC1206 1.7 340.7 5.0 530 1.00 Pm 48 54 146.5 

LCRSDC401 5.5 286.8 19.0 600 1.00 Pm 47 233 0 

LCRSDC402 4.4 335.6 13.1 760 0.93 Pm 25 19 47 

LCRSDC403 4.6 421.3 11.0 640 1.00 Pm 52 25 16 

LCRSDC404 6.1 635.4 9.6 955 0.98 Pi 36 103.5 59 

LCRSDC405 4.0 316.6 12.5 580 0.98 Pm 37 0 13 

LCRSDC603 1.4 83.6 16.9 170 1.00 Ps 37 51.5 113 

LCRSDCUL20DS 5.0 233.3 21.5 520 1.00 Pm 42 45 0 

LCRSDCUL20US 2.8 329.2 8.4 590 1.00 Pm 53 169 101 

LCRSDLE02 1.8 197.8 8.9 555 0.98 Pm 36 21 105 

LCRSDLE02B 1.1 148.9 7.7 345 1.00 Pm 37 31 13 
          

Site Code 

Left Avg #  
Vegetated  
Squares 

Right Avg #  
Vegetated  
Squares 

Right  
Bank  

Stability 

Left  
Bank  

Stability 

Left Bank  
Vegetation 

Type 

Right 
Bank  

Vegetation  
Type 

Point  
Spacing 

Compass 
Bearing 

Hydraulic 
Head 

LCRSDC1002 11.6 10.5 0.68 0.68 Meadow Meadow 0.18 132 0.53 
LCRSDC1003 11.8 10.3 0.84 0.84 Meadow Meadow 0.24 75 0.00 
LCRSDC1004 13.9 11.9 0.84 1 Meadow Meadow 0.22 114 0.81 
LCRSDC1101 13.9 13.5 0.66 0.84 Meadow Meadow 0.25 104 11.67 
LCRSDC1102 13.6 13.6 0.76 0.76 Meadow Meadow 0.27 244 4.49 
LCRSDC1103 13.9 13.1 0.68 0.68 Meadow Meadow 0.24 222 11.88 
LCRSDC1203 12.1 12.1 0.2 0.36 Meadow Meadow 0.30 315 5.02 
LCRSDC1205 12.8 13.3 0.84 0.44 Meadow Meadow 0.36 310 2.07 
LCRSDC1206 12.1 10.1 -9.24 0.36 Meadow Meadow 0.28 267 0.90 
LCRSDC401 3.9 8.7 -9.43 -59 Meadow Forest 0.91 165 0.60 
LCRSDC402 4.3 8.7 -19.08 -29.21 Meadow Meadow 0.73 203 3.05 
LCRSDC403 8 8.4 -9.13 -19.05 Meadow Meadow 0.77 184 0.75 
LCRSDC404 11.3 11.6 -9.4 -9.08 Meadow Meadow 1.01 274 0.05 
LCRSDC405 9.6 6.5 -29 -19.16 Meadow Scrubland 0.66 272 2.37 
LCRSDC603 3.6 9.7 0.76 0.36 Meadow Meadow 0.24 190 0.17 
LCRSDCUL20DS 2.8 4.1 -39.24 -79 Scrubland Scrubland 0.84 304 0.00 
LCRSDCUL20US 10.9 9.7 0.44 -19.4 Meadow Meadow 0.46 261 0.00 
LCRSDLE02 4 8.2 0.76 -9.48 Scrubland Scrubland 0.30 69 0.15 
LCRSDLE02B 12.2 11.4 0.68 0.92 Meadow Meadow 0.19 125 0.00 
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Table C2:  Summary Statistics for each variable. 
Descriptive Statistics (site-level-with average point and transect data)

Variable Valid N Mean Minimum Maximum Std.Dev. Coef.Var. Skewness Kurtosis
AvgOf
Width
AvgOf
Depth
Width/Depth 
Ratio
Maximum 
Depth
Homogeneity 
Index
Habitat 
Type
Number 
of Points
Right 
Undercut
Left 
Undercut
Left # 
Vegetated 
Squares
Right # 
Vegetated 
Squares
Right 
Bank 
Stability
Left 
Bank 
Stability
Left Bank 
Vegetation 
Type
Right Bank 
Vegetation 
Type
Point 
Spacing
Compass 
Bearing
Hydraulic 
Head

19 2.6673 1.1470 6.0700 1.6636 62.368 0.92247 -0.75419

19 296.4765 83.6000 635.4237 127.3148 42.943 1.00990 1.66516

19 9.3994 3.8525 21.5486 5.0955 54.211 1.21174 0.63333

19 561.8421 170.0000 955.0000 179.2981 31.913 0.09096 0.83108

19 0.9820 0.9000 1.0000 0.0297 3.027 -1.82574 2.50251

19 101.1579 101.0000 103.0000 0.5015 0.496 3.33909 11.19037

19 38.2632 21.0000 53.0000 9.5734 25.020 -0.26423 -0.69744

19 74.6842 0.0000 233.0000 63.0560 84.430 1.38315 1.29724

19 65.8684 0.0000 190.0000 55.9600 84.957 0.56657 -0.50707

19 9.8053 2.8000 13.9000 4.0161 40.959 -0.77956 -1.06033

19 10.2842 4.1000 13.6000 2.5109 24.415 -0.71171 0.54183

19 -6.1253 -39.2400 0.8400 11.5082 -187.881 -1.90652 3.19977

19 -12.4284 -79.0000 1.0000 22.2666 -179.158 -2.12016 4.24224

19 101.1053 101.0000 102.0000 0.3153 0.312 2.79844 6.50865

19 101.3684 101.0000 103.0000 0.7609 0.751 1.76640 1.45017

19 0.4442 0.1840 1.0130 0.2779 62.552 0.92229 -0.75088

19 201.4421 68.5000 315.0000 81.1941 40.306 -0.20079 -1.28921

19 2.3417 0.0000 11.8814 3.6539 156.036 2.03936 3.45627
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Table C3:  Summary Statistics for each variable after Transformations. 
Descriptive Statistics (Sheet1 in Imported from C:\Users\User\Desktop\Internship\FINAL REPORT\An

Variable Valid N Mean Minimum Maximum Variance Std.Dev. Coef.Var. Skewness Kurtosis
AvgOf
Width
AvgofDepth
Square Root
Width/Depth 
Ratio-log norm
Maximum 
Depth
Homogeneity 
Index
Number 
of Points
Right 
Undercut
-Square
Root
Left 
Undercut
Left # 
Vegetated 
Squares
Right # 
Vegetated 
Squares
Right 
Bank 
Stability
Reciprocal
(1/x+4)
Left 
Bank 
Stability
Reciprocal
Point 
Spacing
Compass 
Bearing
Hydraulic 
Head
Natural 
Log (x+1)

19 2.6673 1.1470 6.0700 2.77 1.6636 62.3684 0.92247 -0.75419

19 16.8504 9.1433 25.2076 13.24 3.6385 21.5930 0.26791 0.89931

19 2.1182 1.3487 3.0703 0.25 0.4962 23.4282 0.47122 -0.67270

19 561.8421 170.0000 955.0000 32147.81 179.2981 31.9125 0.09096 0.83108

19 0.9820 0.9000 1.0000 0.00 0.0297 3.0273 -1.82574 2.50251

19 38.2632 21.0000 53.0000 91.65 9.5734 25.0198 -0.26423 -0.69744

19 7.8806 0.0000 15.2643 13.28 3.6441 46.2420 0.23638 0.55887

19 65.8684 0.0000 190.0000 3131.52 55.9600 84.9573 0.56657 -0.50707

19 9.8053 2.8000 13.9000 16.13 4.0161 40.9591 -0.77956 -1.06033

19 10.2842 4.1000 13.6000 6.30 2.5109 24.4153 -0.71171 0.54183

19 0.0884 -0.1949 0.2381 0.03 0.1751 198.1309 -0.79145 -1.28195

19 0.9945 -0.1101 2.7778 1.15 1.0705 107.6446 0.51139 -1.03980

19 0.4442 0.1840 1.0130 0.08 0.2779 62.5518 0.92229 -0.75088

19 201.4421 68.5000 315.0000 6592.49 81.1941 40.3064 -0.20079 -1.28921

19 0.8082 0.0000 2.5558 0.72 0.8464 104.7258 0.94687 -0.17011
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Appendix D:  Pool Dimension Diagrams 
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Figure D1:  Bathymetry graph of LCRSDC1002 pool. 
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Figure D2:  Three dimensional surface plot of LCRSDC1002 pool with an elevation of 65, a 
rotation of 330 and a perspective of 0. 
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Figure D3:  Bathymetry graph of LCRSDC1003 pool. 
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Figure D4:  Three dimensional surface plot of LCRSDC1003 pool with an elevation of 65, a 
rotation of 30 and a perspective of 20. 
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Figure D5:  Bathymetry graph of LCRSDC1004 pool. 
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Figure D6:  Three dimensional surface plot of LCRSDC1004 pool with an elevation of 60, a 
rotation of 330 and a perspective of 70. 
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Figure D7:  Bathymetry graph of LCRSDC1101 pool. 
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Figure D8:  Three dimensional surface plot of LCRSDC1101 pool with an elevation of 45, a 
rotation of 330 and a perspective of 75. 
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Figure D9:  Bathymetry graph of LCRSDC1102 pool. 
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Figure D10:  Three dimensional surface plot of LCRSDC1102 pool with an elevation of 65, a 
rotation of 140 and a perspective of 45. 
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Figure D11:  Bathymetry graph of LCRSDC1103 pool. 
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Figure D12:  Three dimensional surface plot of LCRSDC1103 pool with an elevation of 60, a 
rotation of 10 and a perspective of 30. 
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Figure D13:  Bathymetry graph of LCRSDC1203 pool. 
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Figure D14:  Three dimensional surface plot of LCRSDC1203 pool with an elevation of 55, a 
rotation of 330 and a perspective of 35. 
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Figure D15:  Bathymetry graph of LCRSDC1205 pool. 
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Figure D16:  Three dimensional surface plot of LCRSDC1205 pool with an elevation of 70, a 
rotation of 330 and a perspective of 20. 
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Figure D17:  Bathymetry graph of LCRSDC1206 pool. 
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Figure D18:  Three dimensional surface plot of LCRSDC1206 pool with an elevation of 55, a 
rotation of 330 and a perspective of 55. 
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Figure D19:  Bathymetry graph of LCRSDC401 pool. 
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Figure D20:  Three dimensional surface plot of LCRSDC401 pool with an elevation of 50, a 
rotation of 30 and a perspective of 40. 
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Figure D21:  Bathymetry graph of LCRSD402 pool. 
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Figure D22:  Three dimensional surface plot of LCRSDC402 pool with an elevation of 60, a 
rotation of 240 and a perspective of 45. 
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Figure D23:  Bathymetry graph of LCRSD403 pool. 
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Figure D24:  Three dimensional surface plot of LCRSDC403 pool with an elevation of 55, a 
rotation of 70 and a perspective of 45. 
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Figure D25:  Bathymetry graph of LCRSD404 pool. 
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Figure D26:  Three dimensional surface plot of LCRSDC404 pool with an elevation of 50, a 
rotation of 190 and a perspective of 30. 
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Figure D27:  Bathymetry graph of LCRSD405 pool. 
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Figure D28:  Three dimensional surface plot of LCRSDC405 pool with an elevation of 60, a 
rotation of 290 and a perspective of 55. 
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Figure D29:  Bathymetry graph of LCRSD603 pool. 
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Figure D30:  Three dimensional surface plot of LCRSDC603 pool with an elevation of 55, a 
rotation of 30 and a perspective of 60. 
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Figure D31:  Bathymetry graph of LCRSDCUL20DS pool. 
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Figure D32:  Three dimensional surface plot of LCRSDCUL20DS pool with an elevation of 60, a 
rotation of 200 and a perspective of 25. 
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Figure D33:  Bathymetry graph of LCRSDCUL20US pool. 
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Figure D34:  Three dimensional surface plot of LCRSDCUL20US pool with an elevation of 60, a 
rotation of 0 and a perspective of 25. 
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Figure D35:  Bathymetry graph of LCRSDLE02 pool. 
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Figure D36:  Three dimensional surface plot of LCRSDLE02 pool with an elevation of 65, a 
rotation of 240 and a perspective of 10. 
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Figure D37:  Bathymetry graph of LCRSDLE02B pool. 
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Figure D38:  Three dimensional surface plot of LCRSDLE02B pool with an elevation of 60, a 
rotation of 20 and a perspective of 20. 
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Glossary of Terms and Acronyms 
 
Dipteran Insects having usually a single pair of  
 functional wings (anterior pair) with the posterior pair  
 reduced to small knobbed structures and mouth parts  
 adapted for sucking or lapping or piercing.  
 (Answers.com, 2010) 
 
Downstream Used as part of a set of directions away from the flow  
 based on a specified location.  
 
Euclidean Distance A way of measuring the distance between two points  
 in three dimensional space (Townend, 2003). 
 
Floodplain Level land area subject to periodic flooding from a  
 contiguous body of water. Floodplains are delineated  
 by the expected frequency of flooding. For example, 
  an annual floodplain is expected to flood once each  
 year. (Answers.com, 2010) 
 
Glides Located immediately downstream of pools.  
 The slope of the channel bed through a glide is  
 negative while the slope of the water surface is  
 positive.  (Vermont Agency of Natural Resources,  
 2009) 
 
Hydraulic Head A surrogate for velocity  measured as the difference  
 in height of water between the front and back of a  
 vertically held ruler that is placed at right angles to  
 the flow of water.  (OSAP, 2007) 
 
Impervious Substrate Is stream bed material that is made up of bedrock or  
 clay.  It is does not allowed water to flow through it  
 easily and limits the burrowing depth of fish. 
 (OSAP, 2007) 
 
Insectivore Insectivores are organisms that feed mainly on  
 insects.  (Answer.com, 2010) 
 
Landowner The owner, manager or proprietor of a parcel of land.   
 
Pools The deepest locations of the reach. Water  
 surface slope of pools at below bankfull flows is near  
 zero. Pools are often located at the outside of  
 meander bends.  Pools have a hydraulic head of 0 to  
 3 mm.  (Vermont Agency of Natural Resources,  
 2009) 
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Riffles The sections of the bed with the steepest  
 slopes and shallowest depths at flows below bankfull.  
 Riffles typically occur at the cross over locations and  
 have a poorly defined thalweg.  Riffles have a  
 hydraulic head of greater than 8 mm.  (Vermont  
 Agency of Natural Resources, 2009) 
 
 
Riparian of or relating to or located on the banks of a river or  
 stream.  Riparian Vegetation or cover is than the  
 vegetation growing in the riparian zone. 
 (Answers.com, 2010) 
 
Silt A sedimentary material consisting of very fine  
 particles intermediate in size between sand and clay. 
 (Answers.com, 2010) 
 
Single Linkage A way to measure distances between closest pairs of  
  sites (Townend, 2003). 
 
Stewardship An ethic that embodies cooperative 
  planning and management of environmental  
 resources with organizations, communities and  
 others to actively engage in the prevention of loss of  
 habitat and facilitate its recovery in the interest of  
 long-term sustainability. (Answers.com, 2010) 
 
Turbidity The cloudiness or haziness of a fluid  
 caused by individual particles (suspended solids) that  
 are generally invisible to the naked eye, similar to  
 smoke in air. The measurement of turbidity is a key  
 test of water quality. (Answers.com, 2010) 
 
Undercut Are a response to unstable bank conditions.  If a  
 given bank has been exposed to  
 unusually high flow rates and/or the bank materials  
 are particularly erodible, than an undercut may result.   
 An undercut is generally characterized as a  
 depression under the top of the bank which can  
 become more and more depressed until eventually  
 the top of the bank becomes unstable and falls into  
 the stream. 
 
Upstream Used as part of a set of directions toward the flow  
 based on a specified location. 
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