
 

168 Montreal Road 
Cornwall, ON  K6H 1B3 

Tel: 613.935.6139     
Fax: 613.935.6295 

 
Mr. Tom McKenna 
Director Lake Heney Association 
 
December 12, 2013 
 
Re.: Spawning Ground Mapping 
 
Dear Mr. McKenna: 
 
As discussed we completed habitat mapping of the spawning grounds within Lake Heney during 
October 2013.  There were four goals listed in the proposal: 
  

1. Delineate the rocky substrate using BluMetric images from May. 
2. In-field delineation of the extent of the rocky substrate available from the shore to the 2m 

contour.   
3. In-field description of the quality of this habitat. 
4. Production of final map 

 
In the following letter we have outlined our methods and results and provided a summary of our 
recommendations and comments.  Note that for the details you will need to review the 
information provided in the excel spreadsheets.  There are two spreadsheets, one with the full 
data (including those sites with no spawning habitat) and a second that has been sorted to 
identify the better location in the first rows (the notes pertaining to areas without spawning 
habitat have been deleted from this version).  Video images and photographs are referenced in 
the excel table and are included on the CD.  You will notice that the excel file includes columns 
labelled as ‘habitat’ these are the general habitat descriptions.  There is also a comments and 
additional comments column.  The ‘additional comments’ provides a summary of additional 
notes which were collected on second visits to the same area and those made during the review 
of the sidescan and video images. 
 
The purpose of this exercise was to provide your association with a map identifying the areas 
with good potential spawning habitat that could be visually seen from the surface and a letter 
outlining the methods used during the mapping (included herein).  In addition to this we took the 
time to review the sidescan imaging and videos to identify additional habitat.  These images are 
also provided on the CD.  The sidescan images were transposed into the ArcView program 
allowing you to see where within the lake they were recorded.   
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All of this data has been summarized into the map format as requested and high PDF resolutions 
are found on the CD.  We have also included all the shape files of the polygons so that you can 
make your own maps and zoom into specific areas.  We have also provides some summaries and 
photographs of some of the data in the following report.  Lastly, we included a map and shape 
files on the habitats types encountered; this includes information on vegetation communities. 
 
METHODS and RESULTS 
The field work was undertaken between October 9th and 11th, 2013.  The weather conditions on 
October 10th and 11th were ideal (little to no wind and sunny).  The winds on the 9th created foot 
high chop in some areas which affected the quality of the images and prevented reaching the 
nearshore.  Some of these areas were re-surveyed on October 11th. 

Table 1 Summary of Dates, Times of Site Investigations 

Date Time (h) Staff Air Temperature 
(Min-Max) °C 

Weather 

October 9, 2013 1230-1800 
M. 

Lavictoire 
B. Pierson 

(1.1-17.9) clear skies, 10km winds, 1ft waves 
October 10, 2013 0900-1700 (1-20.2) clear skies, Sunny, no wind 

October 11, 2013 0800-1300 4.0 
(1.6-22.2) 

40% cloud cover, no wind 

M. Lavictoire –M.Sc. Natural Resources, B. Pierson—Honours BSc. Biology and Environmental Science 
*Min-Max Temp Taken From: Environment Canada. National Climate Data and Information Archive. Gatineau, Quebec.  
Available http://climate.weatheroffice.gc.ca/ [October 21, 2013] 

 
1. Delineation of Rocky Substrate using BluMetric’s Images 
 
Methods: 
The images provided by BluMetric were transposed (georeferenced) into the ArcMap program 
and the shallow habitat was delineated.  Upon review of the imaging, it appeared that there was 
little shallow rocky habitat within Lake Heney and it was anticipated that areas mapped were 
sand flats and not rocky reefs.  The information was uploaded onto the GPS units brought to the 
field to confirm. 
 
Results: 
During field investigations it was confirmed that the majority of these areas consisted of flats 
with fine substrate and muskgrass (Chara species) while others were unvegetated or vegetated 
with submergent aquatic vegetation.  None represented any rocky reefs. 
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2. & 3. In-field delineation of the extent of the rocky substrate available from the shore to 
the 2m contour and description of the quality of spawning habitat   
 
Methods: 
As indicated in the proposal the goal was to travel the perimeter (2 m contour) of the lake and 
map the presence of suitable rocky substrate visible from the surface.  The level of detail of the 
mapping was to depend on the quality and homogeneity of the habitat.  A few changes to the 
original categories proposed were made following the on-site reconnaissance (see new categories 
listed below).  These changes were due to the lake having a very steep gradient and high 
presence of docks, swim platforms and mooring buoys; all of which restricted visibility of the 
nearshore.  The steep shoreline meant that the sidescan images had to be heavily relied upon.  As 
such sidescan images were captured for nearly the entire shoreline and were used for obtaining 
additional details on the habitats which could then be delineated in ArcMap.  The underwater 
video camera was used at various locations to assist in interpretation of the sidescan images.  
This allowed for delineating of habitat past the 2 m contour in most locations. 
 
The habitats encountered were marked with the GPS units (humminbird or hand-held units) and 
some habitats were also recorded with video and photographs.  All data has been summarized 
into an excel table and this along with the sidescan images, video and photographs are on the 
data CD provided to the association. 
 
The following categories were used: 
 

• Substrate  
o Fines (silt, clay, sand) 
o Mixed Rock [Gravel (2-15mm), Small rock (pebble, cobble) (16-256mm), 

Boulder (>256mm), Bedrock] 
o Bedrock  

 
• Aquatic Vegetation 

o Submergent (i.e. tapegrass, Canada waterweed) 
o Emergent (i.e. cattails) 
o Muskgrass (Chara species) 
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More detailed information was then gathered at areas with potential spawning beds.  The 
additional information included: 
 

• Silt (none, partially silted, fully silted) 
• Periphyton Coverage (none, <30%, 30-70%, >70%, 100%) 
• Marcophytes 

a) Submergent (none, <30%, 30-70%, >70%, 100%) 
b) Emergent (none, <30%, 30-70%, >70%, 100%) 
c) Floating (none, <30%, 30-70%, >70%, 100%) 

 
We note the following: 

• Visual estimations of silt cover on rocky substrates was completed on rocks in depths 
<2 m.  Information on silt within some of the potential spawning beds at deeper depths 
was also gathered using the underwater video camera. 

• The aquatic vegetation had already begun dying off and as such the delineation and 
percent cover of the vegetation reflects the fall conditions.   

• There were many pockets along the nearshore (1-2m from water’s edge) that were only a 
few meters wide and much too small to delineate.  Instead they have been marked on the 
map with an asterisk and information on several was collected and summarized in the 
datasheet (see CD). 

 
Once the data was reviewed two sets of maps were created.  The first set of maps delineates the 
habitats encountered using the following categories: 
 

1. Bedrock  
2. Aquatic Macrophytes (usually on fine substrate though some were growing 

in silt between the rocky substrate) 
3. Flats with bare fines or fines with muskgrass 
4. Large boulders  
5. Mixed rock  

 
The second map used this information to rank the lake in terms of its suitability for lake trout 
spawning bed.  Categories 1-3 above were listed as No Potential.  Categories 4 and 5 were 
ranked as No, Very Low, Low or Moderate based on the size of the available area and the 
additional information gathered (see below).   
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Block of colours on the map represents the general characteristics based on the habitat 
description: 

• Red / No Potential = water depths <1m, highly silted (may also be densely vegetated) 
• Yellow / Low = Water depths >1 m, little silt or vegetation but has other limiting factors 

such as: 
o small in size  
o flat slope with little rock depth/low interstitial spaces (the eggs could be dislodged 

or eaten by predators)  
o areas with large boulders (>1 m in diameter) and very steep slopes with silt at the 

base (which would make it hard for the eggs to fall into the good substrate) 
• Green / Moderate = Water depths >1 m, little silt or vegetation, good slope, but narrow / 

small in size 
 
Stars on map represent specific sites (usually small rock piles) or have been included to show the 
locations of the rocky reefs described below.  Since these descriptions are specific to a small 
location the value (colour code) of the habitat may conflict with the block of colour.  A Very 
Low Category (gray star) was added to capture very marginal sites that fall between the No 
Potential and Low Potential. 
 
Results: 
 
Descriptions of Selected Reefs: 
 
The following provides some general comments on the habitat encountered followed by a series 
of photographs and descriptions of some of the Mixed Rock and Boulder areas considered as 
potential habitat.  Additional information is available in the comments and habitat description 
column of the excel database. 
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Reef WP24 (MK345) – Small Rocky reef with small rocks and boulders and a gentle slope.  The 
water depth of the reef (portion without macrophytes and little silt) was 1-2 m.  MODERATE 

 

 
Photo 1 Reef WP24 (MK345) 

 
Reef WP33/ MK255 – Another small reef of small rocks and boulders situated in water depths 
of 1.5-2.5 m.  There is no aquatic vegetation in the shallower parts of the reef however 
submergents are present in depths >2 m. (No Photo) – LOW 
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Reef WP34 /MK253 – This was a narrow band of small rock and boulders with no macrophytes.  
The water depth dropped quickly to >3 m.  Provided that there is little silt this could be classed 
as - MODERATE 
 

 
Photo 2 Snapshot from underwater video of Reef WP34 

 
Reef WP36 / MK251 – The rocky reef included a mixture of gravel, small rock, boulder and 
bedrock.  The water depth ranged up to 2 m.  The area was patchy. (No photo).  LOW  
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Reef WP37 / MK250 - A small reef with a steep slope and depths of 1-3 m.  The larger boulders 
present at the base provide more interstitial space which should allow eggs to settle and not 
become predated or dislodged.  The aquatic vegetation was present but at deeper depths (4m). 
MODERATE 
 

 
Photo 3 Reef WP37 

 
 
 
Reef WP38 / MK249– This site was originally considered as possible spawning habitat due to 
substrate of rock and boulder and low aquatic vegetation growth however upon inspection with 
the underwater video it was apparent that there would be little interstitial spaces available due to 
very heavy siltation (no photo). – Very Low 
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Reef WP39 / MK248- The photo shows clean substrate with no aquatic vegetation which is 
limited to the area in a water depth of <2m.  The surrounding area is vegetated and contains a 
high amount of fines.  As such any settling or movement of eggs off the small area will result in 
poor results.  Potential habitat is limited to very nearshore shown in photographs - LOW 
 

 
Photo 4 Reef WP39  
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Reef WP41 / MK165– This rocky reef was located within water depths of 1-3m and contained 
small rocks and boulders with little to no aquatic macrophytes.  There was a dense growth of 
periphyton on the rocks but if there is little silt then it may still provide spawning habitat as the 
rock size will allow for some interstitial depth (video still) – MODERATE 
 

 
Photo 5 Snapshot from underwater video of Reef WP41 
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Reef WP42 / MK171 – This rocky reef is very small and consisted of rock and boulder over 
bedrock.  There was very little habitat in depths greater than 1m. – LOW 
 

 
Photo 6 WP42  
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Reef WP44 – There is a narrow cluster of small rocks located along a narrow band that was 
situated up to 1-3 m from shore.  The water depth was 1-2 m.  However the rocks were 
embedded in fines – NO 
 

 
Photo 7 – Reef WP44 

 
Reef WP50 / MK200 – This area contained a high amount of silt and dense Canada waterweed.  
There were patches of clean rock however these were limited to depths of <1 m.  Should lake 
trout spawn here there would be a high likelihood of the eggs being carried to an area that is 
highly vegetated and silted (No photo) – VERY LOW 
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Reef WP52 / MK205 – Originally considered as poor habitat due to the presence of very large 
(>1 m) diameter chunks of bedrock.  Upon inspection with the underwater camera it was found 
that there were pockets of smaller boulder (rubble) which could provide good habitat – 
MODERATE 
 

 
Photo 8 Snapshot of underwater video of Reef WP52 (very large boulders) 

 

 
Photo 9 Snapshot of underwater video of Reef WP52 (smaller boulders) 
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Reef WP56 / MK228 – Small site but low amount of silt and average periphytic growth (30-
70%).  Slope and water depths look good with some of the reef being situated at depths of 1.5 m 
or more and extending up to 3 m offshore.  There is additional rocky habitat closer towards shore 
but this is likely too shallow.  There is submergent vegetation growing around the point but very 
little to none in the reef - MODERATE 
 

 
Photo 10 Reef WP56  
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Reef WP57 / MK227 – Another small reef with a mixture of small rock and boulder but had 
little slope and shallow interstitial depth.  Further out there is an increase in fines. - LOW 
 

 
Photo 11 Reef WP57  
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Reef WP58 / MK225-226 – A very small (5 m2) rocky reef of small rock and boulders situated 
in 1.0-1.5 m deep water.  Little to no silt and no to <30% macrophytes.  The slope is flat and 
there are little interstitial spaces which would leave the eggs susceptible to predation and water 
action. LOW 
 

 
Photo 12 Reef WP58 
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Reef WP59 / MK224 – Small rocky reef of small rock and boulders.  Good variety of substrate 
size over bedrock.  Fines were present.  There was less than 30% aquatic vegetation.  The slope 
is flat and there was little interstitial spaces which would leave the eggs susceptible to predation 
and water action.  The water depths were also somewhat shallow (0.5-1.0 m). LOW 
 

 
Photo 13 Reef WP59  
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Reef MK282 - This was the largest reef encountered.  It was situated at the tip of an island.  The 
reef included boulder and small rock reef and was found in water that was 1-3m deep.  Aquatic 
vegetation starts at depths of 3m.  Fairly flat slope. MODERATE 
 

 
Photo 13 Reef MK282 
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COMMENTS 
 

• Lake Heney contains a large amount of bedrock outcropping that was smooth or fractured 
but contained little broken rock or rubble 

• Much of the shoreline was very steep. 
• Most of the bays had fine substrate and were often vegetated by muskgrass or submergent 

vegetation. 
• Submergent vegetation was typically found in depths >1 m < 4 m; greater depths often 

appeared to consist of fines or smooth bedrock.   
• Rocks in depths >1 m had some amount of silt and/or periphyton.   

o The amount of periphyton appeared to be similar throughout the lake (short 
periphytic growth was present on most rocky substrate in depths >1m).   

• As mentioned in the methods, there were several sections of the shoreline with very small 
(<5-10 m2) rocky reefs in waters that were in water that was <1 m deep.  It is anticipated 
that these areas offer poor spawning habitat due to an assumed ice thickness of 50-75 cm.  
(Based on the water levels as observed during October 9-11th, 2013). 

 
Based on our discussions, it appears that Lake Heney has always supported Lake Trout and that 
no stocking has occurred.  It follows that there must be sufficient spawning habitat created by the 
small and scattered rocky reefs to allow the population to persist.  We understand that the water 
quality and oxygen level are starting to show an improvement.  This should in turn, over time, 
result in an increase in trout provided that the rocky reefs have not become degraded (i.e. silted 
or increase growth in aquatic vegetation).   
 
If you do conduct an egg study, then I would suggest deploying the eggs at some of the low 
potential sites (the scattered, small rock piles) (i.e. WP50/MK200, WP57/MK227, MK-50-
MK53) and at some of the moderate sites (i.e. WP24/MK345, WP52/MK205, MK282) to 
compare the real value of these reefs.  You may also wish to place these on different sides of the 
lake as depending on the year one side may be more successful than another (due to wind). 
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There is a potential to create additional spawning habitat.  A few things to consider if you go this 
route: 
 

• Permits from Transport Canada, Department of Fisheries and Oceans and possibly other 
agencies will be required. 

• If you’ve located areas that are currently being used for spawning by lake trout 
(regardless of whether the sites are successful) and there is room to add additional rocky 
substrate then this would be a good place to start.  

• If you place the reef in an area with silt bottom you’ll want to place enough small rock on 
the bottom to fill the fines and create a tight layer without fines (tight so that the eggs 
can’t continue to fall through the interstitial spaces into the fines below).  Then place the 
larger boulders on top.   

• The reef(s) should be placed in an area that receives a good amount of wave action to 
keep it clean. 

• For navigational purposes, you should keep the reef below at least the 1m depth and mark 
it to ensure that you do not create a navigation hazard. 

• It would be good to monitor the reef for periphytic growth, aquatic vegetation and silt.  
This could be accomplished by members of the association by taking photographs and 
brief notes on a yearly basis. 

• If possible monitor the reef for success.  
 
 
If you have any questions or comments please do not hesitate to contact me at 613.935.6139. 
 
Sincerely, 

 
 
Michelle Lavictoire 
Principal/Senior Biologist 
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