
Co-operative Freshwater Ecology Unit – 2004 Program 
 
Nordic Fish Survey (2003 + 2004) 
A survey of fish communities present in 25 Sudbury lakes was performed using the 
international standard Nordic Method. The Nordic multi-mesh gillnet method for fish 
biodiversity studies was developed for Scandinavian lakes which are similar to Canadian 
Shield lakes.  Each net contains 12 different mesh sizes.  This international standard uses 
a random depth-stratified design to provide accurate whole- lake estimates of species 
richness, relative abundance and biomass.  Surveys require 2-8 days to complete 
depending on the size of the lake.  Lakes included in this survey and their surface areas 
are as follows:   
    
Ashigami  (434.7 ha)   Matagamasi  (1317.1ha)  
Bear  (691.9 ha)   Massey/St. Jean  (78.5 ha) 
Caswell  (39.8 ha)   McFarlane  (166.1 ha) 
Clearwater  (76 ha)   Middle  (28.1 ha) 
Daisy  (36.6 ha)   Nelson  (308.8 ha) 
Fairbank  (705.1ha)   Nepahwin (127 ha) 
Fraleck  (166.3 ha)   Ramsey  (792.2 ha) 
Hannah  (27.7 ha)   Sans Chamber  (15 ha) 
Joe  (216.2 ha)    Silver  (21.8 ha) 
Kukagami  (1864.8 ha)  St. Charles  (41.3 ha) 
Little Panache  (102.9 ha)  Vermillion  (1126.6 ha) 
Lohi  (41.6 ha)   Whitson  (473.4 ha) 
Long  (861.3 ha) 
    
SES Intensive Monitoring Lakes 
The intensive monitoring lakes are sampled once (and in some cases, twice) a month 
usually at the deepest location during the ice free season. The monitoring of some of 
these lakes goes back to the early 1970’sgenerating some of the longest acid rain 
monitoring records in the world.  It is for this group of city lakes that we possess the 
longest running, most detailed, and largest collection of data.  The intensive monitoring 
for these lakes includes water chemistry, zooplankton, phytoplankton, some benthic 
invertebrates, oxygen, temperature, and Secchi depth (a measure of water clarity). Lakes 
included in this monitoring group follow. 
 
Clearwater (76 ha)    Middle (28.1 ha) 
Daisy (36.6 ha)    Nelson  (308.8 ha) 
Hannah (27.7 ha)    Swan  (6 ha) 
Joe (216.2 ha)     Sans Chamber (15 ha) 
Lohi (41.6 ha) 
 
 
 
 



SES Extensive Monitoring Lakes 
The extensive monitoring lakes are sampled for water quality once a year (usually at a 
mid- lake location) to monitor recovery from acidification and metal contamination due to 
Sudbury smelter emissions.  This monitoring dates back to the early 1980’s for some 
lakes.  There are a total of 45 lakes included in this monitoring program, of which the 
following 11 are within the Greater City of Sudbury. 
 
Clearwater (76 ha)    Silvester (56.1 ha)    
Crooked  (26.3 ha)    Tilton (51.7 ha) 
Fraleck (166.3 ha)    Wanapitei  (13256.8 ha) 
Matagamasi (1317.1 ha)   Whitson (473.4 ha) 
Sans Chamber  (15 ha)    Wolf (87.5 ha) 
Silver (21.8 ha) 
 

 
Fig. 1. The zone of lakes affected by Sudbury smelters (Neary et al., 1990) 
 
Urban Lake Water Recovery (1990-2003)  
This before and after study focused on ‘Urban’ lakes within the old boundary of the City 
of Sudbury, and compared water quality results from monitoring performed in 1990, with 
more recent results from 2003. The lakes included in this monitoring follow. 
 
Bethel (31.2 ha)    Lohi  (41.6 ha) 
Bennet  (13.6 ha)    Long  (11.6 ha) 
Broder #23 (36.9 ha)    McFarlane (166.1 ha) 
Brodill  (112.1 ha)    Middle (28.1 ha) 
Clearwater  (76 ha)    Minnow (20.9 ha) 



Crooked  (26.3 ha    Raft (109.6 ha) 
Crowley (43.5 ha)    Ramsey (792.2 ha) 
Daisy (36.6 ha)    Richard (83.6 ha) 
Forest (15.8 ha)    Robinson (33.6 ha) 
Hannah (27.7 ha)    Silver (21.8 ha) 
Johnny  (8.1 ha)    St. Charles (41.3 ha) 
Kelly (340.8 ha)    Still (3.1 ha) 
Laurentian  (157 ha)    T (Dill) (44.4 ha) 
Linton (27.7 ha)    Tilton (51.7 ha) 
Little Raft  (19.7 ha) 
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Fig. 2. A comparison of the number of species of fish in a lake with the number expected for a lake that 
size.  The number of expected species is calculated with the following equation : Expected # of species = 
0.99 + 4.59Log10Area (E. Snucins and J. Gunn). 
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Fig.3. The change in lake water concentration of total copper in City of Greater Sudbury lakes.  Lakes 
sampled in 1990 and again in 2000.  Note: the Ontario Water Quality objective for Cu is 5 µg/L. 
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Fig. 4. Changes in pH (a measure of acidity) in a select lists of lakes in the Greater City of Sudbury 
between 1990 and 2003. Most aquatic organisms (fish and invertebrates) are protected if pH remains above 
6.0. 
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Fig. 5.  The change in lake water concentration of total nickel in City of Greater Sudbury lakes.  Lakes 
sampled in 1990 and again in 2000.  Note: the Ontario Water Quality objective for Cu is 25 µg/L. 
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Fish Species Found in 25 Greater City of Sudbury Lakes. Lakes surveyed with the Int. Nordic Multimesh Netting Standard Method during 2000-2004

Fish species Ashigami Bear Caswell Clearwater Daisy Fairbank Fraleck Hannah Joe Kukagami Little Panache Lohi Long Matagamasi
Blacknose dace X
Bluegill X
Bluntnose minnow X X X
Brown bullhead X X X X X X X X
Burbot X X
Cisco (lake herring) X X X X
Common shiner X X X
Creek chub X X
Fathead minnow X X
Golden shiner X X X
Iowa darter X X X
Lake chub X
Lake trout X X X X X
Lake whitefish X X X
Largemouth bass X
Logperch X X X X
Mottled sculpin X
Ninespine stickleback X
Northern pike X X X X X X X
Pearl dace X
Pumkinseed X X X X X X X X X
Rainbow smelt X X
Rock bass X X X X X X
Slimy sculpin X X
Smallmouth bass X X X X X X X X X X X
Spoonhead sculpin X
Spottail shiner X X X X
Trout-perch X
Walleye X X X X X X X X X
White sucker X X X X X X X X X X
Yellow perch X X X X X X X X X X X X
Number of Species 9 21 0 4 7 16 6 6 4 10 12 3 15 10
****Data for Bear, Clearwater, Fairbank, Fralek, Kukagami, and Little Panache is from 2003 ****Additional data from 1989/90 for Long Lake was used 
****Data for Caswell is from 2002 and data for Matagamasi is from 2000        because of a less than complete survey in 2004

****All other lake data is from 2004



 

 

Fish species Massey McFarlane Middle Nelson Nepahwin Ramsey Sans Chamber Silver St.Charles Vermillion Whitson
Blacknose dace
Blacknose shiner X X
Bluegill X
Bluntnose minnow
Brown bullhead X X X X X X X X X X X
Burbot X
Cisco (lake herring) X X
Common shiner X X X
Creek chub X X
Emerald shiner X
Fathead minnow X
Finescale dace X
Golden shiner X
Iowa darter X X
Lake chub X
Lake trout X
Lake whitefish
Largemouth bass X
Logperch X X
Mottled sculpin
Ninespine stickleback
Northern pike X X X X X X X X X
Northern redbelly dace X
Pearl dace X
Pumkinseed X X X X X X X
Rainbow smelt X
Rock bass X X X
Slimy sculpin
Smallmouth bass X X X X X X X X
Splake X
Spottail shiner X X
Trout-perch X
Walleye X X X X X X X
White sucker X X X X X X X
Yellow perch X X X X X X X X X
Number of Species 5 13 7 10 11 8 2 7 6 14 7









 
 
Appendix 1- Water Chemistry 
Water chemistry data for 31 lakes in the core area of the City of Greater Sudbury in 1990 
and 2003. Non-volume-weighted, tygon tube composite samples through the epilimnion 
and metalimnion were taken during midsummer at a single deep basin in each lake. 
Analyses were conducted by the Ontario Ministry of the Environment. 
 
Appendix 2 – Sediment Chemistry 
Results of analyses of sediment samples from 11 Sudbury area lakes sampled in the mid-
1990’s (W. Keller, Ontario Ministry of the Environment). Samples represent the top 2 cm 
of sediment collected with an Ekman dredge. Three replicate samples were taken in a 
single deep basin in each lake. Analyses were conducted by the Ontario Ministry of the 
Environment. 
 
Appendix 3 – Fish Species 
Fish species present in 17 recently surveyed (2000-2003) lakes within the City of Greater 
Sudbury. Sampling conducted using the Nordic multimesh gillnets. 
 
Appendix 4 – Walleye Harvest Statistics 
Sudbury area late winter creel survey summary statistics for 4 walleye lakes. Creel survey 
conducted from March 1 to April 15, 2003. 
 
Appendix 5 – Zooplankton Species 
Crustacean zooplankton species collected in 32 lakes in the City of Greater Sudbury in 
1990 and 2003. Samples were single vertical net hauls with an 80 u mesh, 30 cm-mouth-
diameter, nonmetered net. Single samples were taken during midsummer at a single deep 
basin in each lake. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 
























