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FORWARD 

The losS and degradation of habitat is a major waterfowl management problem in North America today. Formerly 
secure habitats in the vast bore al forest of eastem Canada are DOW affected by large-scale land-use practices, 
including hydropower and recreational developments, certain forestry practiees, industrial effluent pollution and 
atmospheric contamination. The emission and depositionof acidic substances (primarily sulphur dioxide S02 
and nitrous oxides NOx ' and commonly referred to as "acid rain") and subsequent environmental effects have 
received considerable attention over the past two decades. Much of eastem Canada is highly sensitive to acid rain 
since its thin, coarsely-textured soil and granitic bedrock (characteristic of Canadian Shield) has little inherent 
ability to neutraIize acidic pollutants. As a result. acid niin may contribute to declining growth rates and increased 
mortality in trees. High levels of acidic deposition can result in the acidification of lakes, rivers and streams. 
Along with elevated levels of metals leached from surrounding soils, high acidity can seriously impair the ability 
of water bodies to support aquatic life, resulting in a decIine in species diversity and undesirable impacts on 
water-dependent wildlife, such as waterfowl. 

Research and monitoring into various aspects of the acid rain problem has been carried out under the auspices 
of the Long Range Transport of Air Pollutants (LRT AP) Program, an interdepartmental initiative of the federal 
goverrunent involving Agriculture Canada, FIsberies and Oceans Canada, Natural Resourees Canada, Health and 
Welfare Canada and Environment Canada As a result of combined federal and provincial efforts, Canada has 
made significant progress towards reducing the enviromnentaI threat of acid rain. A Canadian Acid Rain Control 
Program was formaIized in 1985 by establishing federal-provincial agreements to reduee aggregate S02 emissions 
of the seven eastemmost provinces to 2.3 million tonnes per year by 1994 (a target which has been achieved). 
Because more than 50% of the acid rain that falls in eastem Canada cornes from the United States, Canada also 
signed an agreement with the U. S. in 1991 to reduee S02 and NOx emissions, and to establish a permanent 
nationallinùt on S02 of 3.2 million tonnes by the year 2000. In 1995, Canada began to develop a national 
strategy on acidifying emissions that aims to protect acid-sensitive ecosystems, human health and air visibility 
beyond the year 2000. 

As part of Environment Canada's efforts to study the acid rain problem, the Canadian Wildlife Service (CWS) 
initiated a research program in 1980 to assess the impacts of acidic deposition on wildlife and wildIife habitats 
in eastem Canada Objectives of the frrst phase of the CWS LR T AP prograrn were to detennine which species 
and habitats were most at risk from acidification, and to establish cause-and-effect relationships between 
acidification and biological changes, chiefly in bird communities. The results of this phase of the program are 
contained in two volumes of the CWS Occasional Paper Series (Numbers 62 and 67); McNicol et al. (1987) 
describe work on waterfowl and their food chains in smaIllakes in northem Ontario, while DesGranges (1989) 
summarizes results of surveys of freshwater bird communities in Québec, as weIl as phyto-ecological studies of 
their associated habitats, in relation to acidification. Research in Québec aIso focused on relationships between 
acid rain, forest dieback (especially sugar maple stands) and the associated effects on forest bird communities 
(Darveau et al. 1992). CWS studies were also conducted in the Lepreau area in southwestem New Brunswick, 
where the relationships between wetland acidity, fish presence, invertebrate biomass and habitat use by young 
waterfowl broods were examined (parker et al. 1989, 1992). CWS and the Long Point Bied Observatory 
implemented the Canadian Lakes Loon Survey in the 1980s. This volunteer-based survey gathers data on the 
breeding success of Common Loons (Ga via immer) nesting across Canada, including many lakes in acid-stressed 
regions of eastem Canada CWS has also played a major role in interdisciplinary studies of calibrated basins, 
especiaIly in Atlantic Canada (Kerekes 1989), where Kerekes et al. (1994) have studied nutrient release in and 
limnological characteristics of acidified waters in Kejimkujik National Park, particularly as it pertains to the 
ecology of fish-eating birds. Scheuhammer (1991) described the results of research at the National Wildlife 
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Research Centre on the fate of heavy metals in waterfow 1 food chains, as weil as laboratory studies of the effects 
of dietary heavy metals on the reproductive output of birds under controlled conditions. 

Together, these efforts provided the basis for the development and implementation of the CWS LRTAP 
Biomonitoring Program in 1987. This national program is comprised of research and monitoring activities 
conducted by the National Wildlife Research Centre and by Regional Offices in Ontario and Atlantic Canada. 
Instrumental to program delivery are partnerships with various federal and provincial resource agencies, non­
govemment organizations, universities and environmental consultants. Objectives of the program are to: 

• track biotic changes expected to occur in sensitive aquatic ecosysterns as acidifying emissions are 
reduced 

• evaluate the adequacy of emission control programs to meet environmental objectives to protect aquatic 
biota important to wildIife. 

This report contains information pertaining to the CWS LR T AP Biomonitoring Program and is Part 3 of a series 
of Canadian Wildlife Service Technical Reports which de scribe various aspects of the program: 

Part 1: A Strategy to Monitor the Biological Recovery of Aquatic Ecosysterns in Eastern Canada from the 
Effects of Acid Rain, CWS Technical Report Series No. 245, 28 pp. 

Part 2: Food Chain Monitoring in Ontario Lakes: Taxonomie Codes and Collections, CWS Technical Report 
Series No. 246, 32 pp. 

Part 3: Site Locations, Physical, Chemical and Biological Characteristics, CWS Technical Report Series No. 
248,215 pp. 

Part 4: Procedures Manual (in preparation) 

For more information on the Canadian Wildlife Service LRT AP Biomonitoring Program or to obtain copies of 
this or any of the reports in this series, please contact: 

Donald K. Mc Nicol 
LRT AP Biologist 
Environmental Conservation Branch 
Canadian Wildlife Service 
Ontario Region 
49 Camelot Drive 
Nepean, Ontario, Canada 
KIAOH3 

Ph: (613) 952 2409 
FAX: (613) 952 9027 
e-mail: MCNICOLD@AESOTT.AM.DOE.CA 
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ABSTRACT 

The Canadian Wildlife Service (CWS) Long Range Transport of Air Pollutants (LRTAP) Biomonitoring Program 
conducts broad scale surveys on over 600 wetlands and lakes in northeastern Ontario and 46lakes in Kejimkujik 
National Park, Nova Scotia, to monitor the chemical and biotic response of sensitive aquatic ecosystems to 
reduced inputs of acidifying emissions. An important component of this program, the Canadian Lakes Loon 
Survey (CLLS), uses a network of volunteers to assess the breeding success of Common Loons (Gavia immer), 
a key bioindicator species, on larger lakes across Canada This report provides detailed physical, chemical and 
biological characteristics of CWS biomonitoring study lakes and their locations in Ontario and Kejimkujik 
National Park. Maps of a subset of more intensively studied Food Chain Monitoring Program (FCMP) lakes in 
Ontario are also presented. As well, volunteer effort across Canada and the location of CLLS lakes in Ontario 
and the Atlantic provinces are docmnented. This information is intended as a working docwnent for researchers 
studying the effects of air pollutants and other envirorunental stressors on aquatic ecosystems. By providing 
detailed descriptions of our study area characteristics, we hope to encourage collaboration with other researchers. 

RÉSUMÉ 

Dans le cadre du Programme de biosurveillance concernant le transport à grande distance des poUuants 
atmosphériques (TGDP A) du Service canadien de la faune (SCF), plus de 600 milieux hwnides et lacs dans le 
nord-est de l'Ontario et 46 lacs situés dans le parc national de Kejimkujik (Nouvelle-Écosse) ont été l'objet de 
relevés à grande échelle; il s'agissait de surveiller la réaction sur les plans chimique et biotique des écosytèmes 
aquatiques sensibles à une réduction des émissions acides. Un volet important de ce programme, l'Inventaire 
canadien des huarts à collier (lCRC), fait appel à un réseau de volontaires pour évaluer le succès de la 
reproduction du huarts à collier (Ga via immer), bioindicateur clé, dans plus de 1 500 lacs au Canada. On indique ' 
dans le présent rapport les caractéristiques physiques, chimiques et biologiques détaiHées des lacs étudiés par 
le SCF et leur emplacement en Ontario et dans le parc national de Kejimkujik. Des cartes d'un sous-ensemble 
de lacs examinés de façon plus approfondie dans le cadre du programme de surveillance de la chaÛle alimentaire 
sont également jointes. En outre, on fournit des informations sur le travail des volontaires au Canada, 
l'emplacem~t des lacs visés par I1CHC en Ontario et dans les provinces de l'Atlantique. Ces données serviront 
de docwnent de travail aux chercheurs qui étudi~t les effets des polluants atmosphériques sur les écosystèmes 
aquatiques. Par une description détaillée des caractéristiques de notre zone d'étude, nous espérons favoriser la 
collaboration avec d'autres chercheurs. 
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1.0 INTRODUCTION 

Acid precipitation bas been associated with changes to aquatic ecosystems in acid-sensitive areas of eastem North 
America and Europe (Dillon et al. 1984, Schind1er 1988). Much of eastem Canada is sensitive to acid rain since 
its tlùn, coarsely textured soil and granitic bedrock has little ability to neutralize acidic pollutants. Along with 
metals leached from surrounding soils, acidity can seriously impair the ability of water bodies to support aquatic 
life, resulting in a decline in species diversity and undesirable impacts on water-dependent wild1ife (Longcore et 
al. 1993). In eastem Canada, much of the breeding habitat for several species ofwaterfowl and the Common 
Loon (Ga via immer) is threatened by acid precipitation (McNicol et al. 1987), mainly through habitat loss and 
altered density and quality of prey (Blancher and McNicol1988, McAuley and Longcore 1988). 

The Canadian Wildlife Service (CWS) Long Range Transport of Air Pollutants (LRT AP) Biomonitoring Prograrn 
aims to document the rate, nature and scope of biological recovery in aquatic ecosystems of eastern Canada 
following implementation of acid rain controls in Canada and the U. S. (McNicol et al. 1995a). To meet this 
objective, we monitor waterfowl, loons and their habitats in selected regions sensitive to or affected by acid rain. 
Acid-sensitive invertebrates and birds are used as biological indicators that respond to changes in the aquatic food 
web (especiaUy within the critical pH range of 5 - 6) across all surface waters at risk, including wetlands, small 
and large lakes. Biomonitoring is conducted in four major areas in eastem Canada (Fig. 1). In Ontario, CWS 
(Ontario Region) monitors over 600 smalilakes and wetlands in the Aigoma, Muskoka and Sudbury Districts. 
These acid-sensitive areas have been heavily affected by acid precipitation, and many sites are expected to 
improve with reduced emission levels (RMCC 1990, McNicol et al. 1995b). In Nova Scotia, CWS (Atlantic 
Region) monitors 46 lakes in Kejirnkujik National Park, one of Canada's most sensitive receptor systems. 

The CWS LRT AP Biomonitoring Prograrn has generated a large amount of environmental knowledge and 
technical expertise, now considered an integral component of Environment Canada's nationwide Ecological 
Monitoring and Assessment Network (EMAN). This report is intended as a working document for researchers 
studying the effects of air pollutants and other environmental stressors on aquatic ecosystems. We present maps 
and figures showing locations of our biomonitoring study areas and lakes, and provide tables surnmarizing the 
physical, chemical and biological characteristics of these lakes. This information will allow other researchers to 
compare our site characteristics with their own study areas and lakes, and to beUer understand our system. By 
providing this technical information, we encourage collaboration with other researchers interested in the 
environmental problems posed by acid rain. 

2.0 STUDY DESIGN AND COMPONENTS 

1be CWS LRT AP Biomonitoring Program uses two main approaches: monitoring and modelling. We monitor 
whole ecosystems, including higher trophic levels which rely on the integrity of various components of the aquatic 
food web, as weil as certian bioindicator taxa (primarily acid-sensitive invertebrates and birds). Using 
biomonitoring data, we develop models that predict how proposed emission reductions will manifest themselves 
at the biotic cornmunity level. Major cornponents of the national program are outlined below; however, a detailed 
description is provided in McNicol et al. 1995a, while the Food Chain Monitoring Prograrn (Ontario only) is 
described in Mc Nicol et al. 1996a. 

2.1 Monitoring 

We measure biological recovery by monitoring ecological responses of waterfowl and their foods to a changing 
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acid deposition environment at several spatial and temporal scales. We intend to gather information on the 
production of waterfowl and the status of fish and invertebrate populations (the prey base for these waterfowl) 
as acid inputs to these water bodies change. 

• Recovery of acidic and damaged lakes in the Sudbury area following reductions in local smelter emissions 
provides a natural experiment to study recovery of -biotic communities following reversal of acidification 
(McNicol et al. 1995c). This work enhances our ability to predict and interpret results from other regions where . 
recovery will occur more slowly. 

• Small water bodies are particularly vulnerable to acidification, and constitute the preferred breeding habitat for 
waterfowl and other wildlife. To establish whether biological recovery occurs at the same rate and to the same 
degree in these ecosystems as in large lakes (e.g. Keller et al. 1992a), a stratified sample of highly sensitive lakes 
and wetlands is being monitored in two other areas of Ontario. Water bodies in Algoma and Muskoka have 
similar physical characteristics to those studied near Sudbury, but differ in sensitivity and extent of current acid 
rain damage, and in predicted changes in S04 deposition in response to emission reductions. Major species 
studied in these areas include Common Loon, Common Merganser (Mergus merganser), Hooded Merganser 
(Lophodytes cucullatus) , Common Goldeneye (Bucephala dangula), Wood Duck (Aix sponsa), American 
Black Duck (Anas rubripes), Mallard (Anas platyrhynchos) and Ring-necked Duck (Aythya collaris). 

• The reproductive suc cess of fish-eating birds, especially Common Loons, is being studied in eastem Canada 
in relation to recovery oflarge lakes and improved fisheries production (McNicol et al. 1995d). The relationship 
between lake chemistry, size and hydrology, fish production and loon reproductive success is being investigated 
at the Kejimkujik watershed in Nova Scotia, where the distribution of lake size and chemistry in a small 
geographic area is conducive to such a detailed study (Kerekes 1990, Kerekes et al. 1994, Wedeles 1996). A 
special concem exists in parts of Atlantic Canada that biological systems may not respond to reduced acid 
deposition because of the extreme sensitivity of surface waters. Due to the effects of natural organic acidity, 
control measures aimed to maintain pH 6 or more in clear waters will not be sufficient to reach Ibis level in 
organic brown waters which are numerous in this region. 

2.1.1 Canadian Lakes Loon Survey 

While boreal wat.erfowl are useful indicators of recovery on smalilakes « 20 ha), the Common Loon is an ideal 
bioindicator on larger lakes. The loon requires an alnmdant suppl Y of fish during the breeding season (Kerekes 
1990), and thus bas been negatively affected by acid-induced habitat degradation (Alvo et al. 1988). The CWS 
LRT AP Biomonitoring Program supports the Canadian Lakes Loon Survey (CLLS), a volunteer program 
adrninistered by the Long Point Bird Observatory (LPBO) that collects data on loon reproduction on large 
numbers of lakes across Canada each year (see maps of Atlantic Canada (Fig. 5, 6) and Ontario (Fig. 7)). LPBO 
initiated the survey in Ontario in 1981, and expanded it nationally in 1989 where it now focuses on the effects 
of human activity, acid precipitation and other lake chemistry variables on loon reproductive success. Each 
spring, volunteer loon surveyors receive forms with instructions to record the number of breeding pairs, the 
maximum number of downy or small young « 2/3 adult body size) and the maximum number of large young 
(L Y) ~ 2/3 adult body size) observed on a lake. A minimum of three surveys per lake is recommended to 
coincide with latenesting (mid-Iate June), early post-hatch (mid-July), and the period when LY are present (late 
August). Reports are evaluated for completeness and accuracy and matched with lake area, pH and alkalinity data 
obtained from available sources. Only records of adequate or high quality (screened as reliable and representing 
100% coverage of a lake) with information on all variables are included in subsequent analyses. 
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Provincial distribution of OLS volunteer surveyors and the nurnher of lakes surveyed since 1990 are 
summarized in Table 5. Participation in the survey has risen steadily since the national expansion (1994 levels: 
1196 surveyors and 1435 lakes). Volunteers also gather water samples so that loon breedlng data can he 
compared with updated or new chemical data. To date, volunteers have collected mid-lake, surface grab samples 
(mid-October) on 72 (1994) and 54 (1995) Ontario lakes. Clearly, the CLLS provides a reliable, cost-effective 
method of assessing the long term health of large acid-sensitive lakes across Canada using volunteers to survey 
loons. CLLS data have shown that loons experience reduced productivity on acid-stressed lakes in Ontario 
(McNicol et al. 1995d), probably because fewer fish are available. The survey promotes a conservation ethic 
arnong citizens concemed about their environment, and provides a tangible link between conditions in our 
wildemess and our ability to interpret and respond to environmental changes over time. For more information 
on the Canadian Lakes Loon Survey, please contact the Long Point Bird Observatory. P. 0. Box 160, Port 
Rowan, Ontario NOE IMO, or any regional office of the Canadian Wildlife Service. 

2.2 Modelling 

Modelling is a major component of the program because there is no direct means of predicting the nature and 
extent of aquatic ecosystem recovery from acidification. Modelling enables scientists and policy makers to make 
predictions about the eventual status of aquatic ecosystems in eastem Canada under various emission scenarios. 
Ecological models will he used to evaluate criticalloads to ensure the protection and recovery of sensitive surface 
waters. The CWS LRTAP Biomonitoring Prograrn will accomplish this through two major modelling efforts. 

The Waterfowl Acidification Response Modelling System (W ARMS) bas heen developed to evaluate effects of 
acid rain on waterfowl and their habitats in eastem Canada (Blancher et al. 1992). W ARMS is a flexible 
computer software program that facilitates the investigation of the effects of changes in lake acidity on waterfowl 
habitat suitability. Using logistic regression relationships derived for common species, W ARMS predicts the 
probability that the habitat can support pairs and broods under various emission scenarios (McNicol et al. 
1995b). W ARMS can he used to assess current levels of damage to waterfowl populations, predict eventual 
benefits of various acid deposition scenarios, and assess the suitability of current CWS sites for long term spatial 
and temporal monitoring. 

An effort is also currently underway to integrate the knowledge (data and models) from aunospheric, aquatic, 
terrestrial and ecological scientists. For a given target objective to protect the ecosystem, the minimum reductioD 
of S02 emissions and costs can he detennined by running linked models for air, water, land and ecology (Lam 
et al. 1996). The Integrated Assessment Model (lAM) willlink source-receptor models to several geochemical 
and ecological models (including W ARMS). For chosen source regions, the IAM can derive optimal emission 
reduction estimates to achieve specified criticalloads at selected receptor sites. 

3.0 STUDY AREA DESCRIPTIONS 

Presently, there are four study areas in the CWS LRTAP Biomonitoring Program (Fig. 1), three in Ontario 
(Algoma, Muskoka. Sudbury) and one in Nova Scotia (Kejimkujik). Study areas vary substantially in their 
current and historic levels of S04 deposition, and in their predictedchanges in lake water chemistry under 
proposed ernission scenarios. Lakes span a range of chemical and physical characteristics from wetlands to large, 
oligotrophic lakes (Table 1). 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Table 1. General characteristics of CWS LRT AP BiomoIÙtoring study areas. 

PARAMETER KEJIMKUJ1K ALGOMA MUSKOKA 

Location SWNS Cent Ont East Cent Ont 

Sensitivity Extreme Moderate Broad 

Number of Lakes 46 240 240 

Lake Area (ha) most> 20 most<20 most< 20 

Typical Chemistry pH 4.5-6.2 pH>6 pH 5-6 
T DOC, J Ca 

Calibrated Basins Kejimkujik Turkey Lakes Dorset 

S04 Deposition Mod.15-20 Mod. 15-25 High 25-30 
(kg/ha/yr) TLW>30 

CWS Studies 1980 1980 1985 

Typical Waterbirds Piscivore Insectivore 
(LO+CM) (CG T, WD J) (CG J, WD T) 

3.1 Kejimkujik 

SUDBURY 

NE Ont 

Broad 

160 

most< 20 

pH <5.5 

Mod. - High 
20-25 

1983 

AU 

5 

The CWS (Atlantic Region) LRT AP BiomoIÙtoring Program is currently centred in Kejimkujik National Park 
(surface area 381 km2

) in southwestern Nova Scotia (Fig. 2). Kejimkujik represents one of the most sensitive 
receptor systems in Canada, and it is now widely recognized that such sensitive waters would remain acidified 
under proposed deposition levels of 12 kg/ha S04 per year. This study area and watersheds have certain 
advantages for a biomonitoring program, including i) their location in a pristine environment receiving only 
natural S04 deposition and deposition from remote sources, ii) their protection within a national park, iii) their 
sensitivity to acidification, iv) the variety in water quality from organically-coloured, naturally acidic to clear, 
oligotrophic water without natural acidity, and v) the availability of other baseline data including meteorology, 
hydrology, water chemistry, aquatic biology and terrestrial biophysical characteristics collected as parts of 
prograrns in other federal departments. Kejimkujik National Park receives roughly 120,000 visits annually, many 
accessing the interior through canoe routes. 

Climate at ,the Park varies between maritime and continental influences, which creates periods of altemating 
freezing and thawing in winter, and generally prevents the accumulation of snow except in very cold winters. 
Average precipitation is 1152 mm (18% of which is from snow), resulting in annual nmoff of about 910 mm and 
evapotranspiration of about 317 mm. Roughly 94% of the Park is forested; forest coyer is dominated by mixed 
deciduous-coniferous forests (75%) and coniferous forests (21 %) of the Atlantic Uplands Section of the Acadian 
Forest Region. Typical tree species found in the Park include red spruce (Picea rubens), white pine (Pinus 
strobus), eastem hemlock (Tsuga canadensis), white birch (Betula papyrifera), red maple (Acer rubrum), sugar 
maple (A. saccharum), beech (Fagus grandifolia) and yellow birch (B. a/legheniensis). Elevations within the 
park range from 30 - 150 m. A total of 46lakes are found within the Park (Fig. 8), many of which are shallow 
and coloured due to dissolved organic substances leached from boggy substrates on poorly drained soils. Hence, 
surface waters are dilute with high DOC and very low calcium «1 mg/L); many are oaturally acidic (pHs < 5, 
but only one lake is fishless), a feature distinguishing this site from other study areas (Kerekes et al. 1982, 
Kerekes and Freedman 1989; Table 1). 
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Fig. 2 Map of Atlantic Canada showing the location of the CWS (Atlantic Region) LRT AP Biomonitoring 
study area in Kejimkujik National Park. Nova Scotia. 
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3.2 Aigoma 

The Algoma study area is located near the eastern shore of Lake Superior (area centre at 470 01' N,83° 55' W) 
(Fig. 3). Nine study plots measuring 5 x 5 km are located in the area (Fig. 10), containing roughly 240 lakes. 
Due to their remote location, access to many plots is oniy possible by helicopter. The Algoma Central Railway, 
linking Sault Ste. Marie with Chapleau, roughly bisects the study area from north to south, winding its way 
through the rugged terrain close to Plots 1,3,4 and 5. Although remote cabins and camp sites dot the landscape, 
hwtting and fishing pressure is only significant in areas with logging roads and trails. Four tertiary watersheds 
of the Eastern Lake Superior Tributaries system (2B) and North Channel and Manitoulin Island system (2C) (Cox 
1978) fall within the study area (fable 2). Plot 2 overlaps the Turkey Lakes Watershed (TLW) calibrated basin 
(Jeffries et al. 1988), part of the DFO LRTAP Biomonitoring Program (Shaw et al. 1992, 1995); TLW has 
recently been protected as a federal fisheries reserve. Plots 7 and 9 near Ranger Lake contain lakes studied by 
CWS since 1980 (McNicol et al. 1987). Sorne lakes (N = 26) have historical chemical and biological data from 
provincial (Neary et al. 1990) and federal studies (Kelso and Jeffries 1988). Twenty lakes (minimum 2 per plot) 
form the Food Chain Monitoring Program (FCMP) study lakes (McNicol et al. 1996a). 

Precipitation varies in Algoma due to the proximity of Lake Superior and the highly variable topography. For 
example, total precipitation at the Sault Ste. Marie Airport averages about 935 mm/yr (AES data), whereas total 
precipitation only 50 km due north at Turkey Lakes (plot 2) averages 30% more (Jeffries et al. 1988). Inland 
from Lake Superior in the Ranger Lake area (plots 7-9), annual precipitation is slightly lower due to the "rain 
shadoweffect" from coastai terrain. Sulphate deposition also varies, with most areas receiving about 20 kglha/yr 
(Fig. 1), but locally higher deposition occurs due to high annual precipitation (Shaw et al. 1992), with the Turkey 
Lakes watershed receiving about 30 kg/ha/yr in the late 1970s and 1980s (Sirois and Vet 1988, Kelso et al. 
1992). Episodic precipitation plays a major role in sulphate and nitrate deposition with only 20% of the daily 
precipitation events accounting for 60-70% of the total wet and dry deposition (Sirois and Vet 1988). Snow 
constitutes 30 % of the total annuai precipitation in the area, contributing high acidic inputs to water bodies 
during spring melt (Semkin and Jeffries 1988). 

Forest cover is very similar among plots, and is composed primarily of mixed hardwoods of the Great Lakes-St. 
Lawrence Zone (Rowe 1972) (fable 2). Forests of Plots 1 to 8 are dominated by sugar maple and yellow birch, 
with smaller influences of white birch, white spruce (Picea glauca) and various riparian species. Plot 9 has a 
much stronger Boreal Zone influence, with white birch and black spruce (Picea mariana) surpassing sugar maple. 
The region is underlain by Precambrian metamorphic basalt and granitic bedrock (principally silicate greenstone 
and felsic igneous rock near the Turkey Lakes watershed; Jeffries et al. 1988). Swiicial geology varies little 
among plots (Table 2), with most plots covered by thin, widespread deposits of glacial till and ground moraine 
with outcroppings of exposed bedrock. Plots 1,2,4,5 and 6 have very similar surficial geology, dominated by 
dry till and ground moraine with volcanic rock signatures. In Plots 8 and 9 the till bas a more undulating nature, 
and Plot 7 is characterized more by sand and gravel from a glacial outwash plain. Surficial geology of Plot 3 is 
qui te different, composed mostly of wet organic terrain, principally peat. In the Turkey Lakes watershed, tiU 
thickness varies from <1 mat higher elevations to 1-2 m at lower elevations (Jeffries et al. 1988). 

Lakes of the Algoma study area are located in a region dominated by salmonid fish communities, notably lake 
trout (Salvelinus namaycush) and brook trout (Salvelinus fontinalis) (Jeffrles et al. 1988, Mandrak and 
Crossman 1992). However, most CWS study lakes are too small or shallow for lake trout (Scott and Crossman 
1973), although brook trout have been captured. Of the roughly 240 lakes surveyed in Algoma, 44 % contain 
no fish (Table 16). Because our study lakes are generally small, fish communities are dominated by minnow 
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(especially cyprinid) species or white sucker (Catostomus commersoni); yellow perch (Percaflavescens) are 
noticeably uncommon. To estimate the potential influence of beavers (Castor canadensis) on water levels, we 
conducted aerial surveys in the autwnn of 1994 (Walton and Mc Nicol 1995). Approxirnately 27 % (66) of 244 
study lakes surveyed had active beaver colonies (Table 16). The presence of old dams and lodges indicated that 
beavers have used at least 93 % of our study lakes, and clearly have a profound influence on water levels and 
vegetation surrounding these small catchments. 

3.3 Muskoka 

The Muskoka study area (Fig. 3) is located in central Ontario (area centre at 45° 30' N,79° 06' W), and includes 
portions of Algonquin Provincial Park (plots 4, 6, 7), the Lesley Frost Centre (plot 2), and the Haliburton Fish 
and Wild Life Reserve (plot 5). Cornrnonly referred to as "cottage country", recreational developrnent and hurnan 

Table 2. Tertiary watersheds, forest cover types and surficial geology for Algorna and Muskoka study plots. 

SruDY PLOT TERTIARY MAJOR FOREST MAJOR SURFICIAL GEOLOGY 
AREA WATERSHED COVER l 

ALGOMA 1 2BE,2BF SM, YB,BF Bedrock knob covered with till 

2 2BF SM, YB, WS Bedrock knob covered with till 

3 2BF SM, WB, WS Organic terrain (peat) 

4 2BF SM, YB, WS Bedrock knob covered with tiU 

5 2BF SM, YB, WS Bedrock knob covered with ti11 

6 2BF,2CA SM, YB, WB Bedrock knob covered with ti11 

7 2BF,2CA SM, WB, WS Bedrock knob covered with ti11 

8 2BF SM, WS,BF Bedrock knob covered with 'ti11 

9 2BF, 2CA, 2CB WB,BS,SM Bedrock knob covered with tin 

MUSKOKA 1 2EB,2EC SM,BF,RO Bedrock knob covered with sandy @ 

2 2EB, 2EC, 2HF WP,SM,EH Bedrock knob, ridge covered with sandy ti11 

3 2EB WC, SM, YB Bedrock knob, ridge covered with sandy ti11 

4 2EB SM, YB,EH Bedrock knob, ridge covered with sandy ti11 

5 2EB,2HF SM, WB,P Outwash plain covered with sandy tin and gravel 

6 2EB SM, YB, WS Bedrock knob, ridge covered with sandy till 

7 2EB SM,BF, YB Bedrock knob, ridge covered with sandy ti11 

1 SM = sugar maple, YB = ye110w birch, BF = bals am fIf, WS = white spruce, WB = white birch. WC = white cedar, BS 
= black spruce, RO = red oak (Quercus rubra), WP = white pine, EH = eastern hemlock (Tsuga canadensis), P = Populus 

spp. 
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activity is heavier than in Algoma or Sudbury, with cottages and camps on many of the larger lakes outside of 
Algonquin Park. Plots inside the Park are more isolated, but sorne study lakes are accessible by hiking trails and 
canoe routes. However, access to most Muskoka plots is undertaken by helicopter. The seven 5 x 5 km plots 
located in the area contain rougWy 240 lakes (Fig. 12). Three tertiary watersheds of the Eastern Georgian Bay 
Tributaries system (2E) and Lake Ontario Tributaries system (2H) (Cox 1978) faIl within the study area (Table 
2). Plot 2 overties the Plastic Lake calibrated basin, a watershed studied intensively by the Ontario Ministry of 
the Environment and Energy (OMEE). Sorne study lakes (N = 60, including Plastic Lake) have historical 
chemical data from provincial studies (Neary et al. 1990), including many larger, cottage-type lakes in Plot 1. 
Several are also part of the DFO LRTAP Biomonitoring Program (Shaw et al. 1992). Again, 20 lakes (minimum 
2 per plot) form the FCMP study lakes. 

Precipitation over the Muskoka study area ranges between 900-1100 mm (Shaw et al. 1992; 1995), with 30% 
in the form of snow (ABS data, Peterborough Airport). Sulphate deposition is among the highest in the province, 
with the area reœiving 30 kg/ha/yr or more (Fig. 1). Situated on the Precambrian Shield, the region is wlderlain 
by granitic bedrock (granitic gneisses with igneous intrusives; Jeffries and Snyder 1983), with many plots 
underlain by bedrock ridges. Surficial geology varies little among plots (Table 2), with most plots covered by 
thin, widespread deposits of glacial till and ground moraine, with outcroppings of exposed bedrock. Plot 2 
(Lesley Frost Centre) has more influence of sand and rubble in the till, while Plot 5 (Haliburton Reserve) is 
predominantly ground moraine and a sand and gravel outwash plain. Forest cover is very similar among plots, 
and is composed primarily of mixed hardwoods of the Great Lakes-St. Lawrence Zone (Rowe 1972) (Table 2). 
Sugar maple dominates most plots, except for Plot 2 where white pine is more common, and Plot 3 which is 
dominated by white cedar (Thuja occidentalis). 

Most lakes in Muskoka are located south of the region where lake trout are common, although brook trout are 
widespread. Many lakes are dominated by smallmouth (Micropterus dolomieui) and lai"gemouth bass (M. 
salmoides), and commonly contain yellow perch (Mandrak and Crossman 1992). Sirnilar to Algoma, 43 % of 
lakes surveyed by the CWS in Muskoka are fishless (Table 21). Lakes containing fish are usually dominated 
by yellow perch or centrarchid species such as pumpkinseed (Lep omis gibbosus), with white sucker comprising 
an important component of sorne communities. Lakes lacking the se larger species are dominated by cyprinids, 
typically northem redbelly dace (Phoxinus eos). Approximately 32% (75) of 236 study lakes were occupied by 
beavers in autumn 1994, and evidence indicated that at least 94 % of these lakes have been occupied by beavers 
in the past (Table 21). A distinguishing feature of the Muskoka studyarea is the large number of "chico swamps" 
dotting the landscape in certain areas. Typically small, these swamps are characterized by stagnant water with 
large numbers of standing deadjfallen trees, often making access by helicopter difficult. 

3.4 Sudbury 

Generally northeast and southwest of Sudbury, the Sudbury study area (area centre 46° 54' N,80° 41' W) has 
been heavily influenced by local mining, smelting and lumbering activities. Although the effects of mining on 
lakes are not as visible as the damage caused to the landscape, the consequences of decades of sulphur and metal 
particulate emissions have been as severe and left a large, damaged zone which covers 17 000 km2 around 
Sudbury (Neary et al. 1990) (Fig. 3). It has been estimated that sorne biological damage has occurred in a 
majority (est. 7,000) of the 10,643 lakes (mostly <10 ha in size) within the Sudbury Effects Zone. However, a 
heterogenous mixture of surface deposits and bedrock has produced a high density of lakes with a broad range 
ofpHs (McNicol et al. 1995c). The Sudbury study area is drained by watersheds of the French River (2D), North 
Channel and Manitoulin Island (2C) and Northern Ottawa River (21) systems (Cox 1978), and contains two 
provincial parks, Killamey and Lady Evelyn-Smoothwater. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Fig. 4 Patterns ofrecent total annual precipitation and local S02 emissions at Sudbury. 

CWS bas been active in the Sudbury area since 1983 conducting aerial surveys ofwaterfowl breeding populations 
(Fig. 17) and studying relationships between acidity and wildlife/food chain interactions (McNicol et al. 1987, 
1995c). Research and monitoring of recovery from the effects of acidification continue today (Keller etai. 1992a, 
Gwm1995). OMEE currently surveys 41 acidic lakes annually (3 intensively) for water chemistry, whil~ other 
lakes are sampled regularly for phytoplankton (Nicholls et al. 1992), woplankton (Keller et al. 1992b) and fish 
communities (Matuszek et al. 1992). In 1989, the Cooperative Freshwater Ecology Unit was established at 
Laurentian University to share resources and create doser worlcing relationships among govemment, industry 
and university researchers involved in aquatic resource management 

Nested within the general Sudbury study area, the Wanapitei study area lies 50 km northeast of Sudbury. 
Covering approximately 460 km2, it contains roughly 378 smalilakes and wetlands which surround many 'large 
lakes in the area (Fig. 3). Of these, approximately 160 lakes are intensively studied in the area north of Lake 
Wanapitei (Fig. 14). Due to extensive logging, the majority of study lakes are within 2 km of logging roads and 
are routinely accessed on the ground. The study area is intensively hunted and fished, but most recreational use 
occurs on lakes larger than those surveyed. Alllakes and wetlands fall within tertiary watersheds 2DA or 2DC 
(Cox 1978), and vary widely in their sensitivity to acid deposition (McNicol et al. 1987). With reductions in 
local srnelter emissions, many lakes are expected to respond rapidly (McNicol et al. 1995b), creating a natural 
experiment for studying recovery from the effects of acidification. Given the historie al database and 
heterogenous nature of lake chemistries in a smalI area, Wanapitei is treated as one plot containing approximately 
160 lakes (Fig. 14). Ofthese, 22lakes form the FCMP study lakes (Fig. 15). 

Precipitation near Sudbury is lower than at the other sites, with an average of 860 I1lIl) falling annually, 27 % as 
snow (AFS data, Sudbury Airport). However, annual precipitation patterns have been quite variable over the past 
15 years (Fig. 4) with extreme lows recorded in 1986/87, followed by an unusually wet year in 1988 (see Section 
4.2). Sulphate deposition from long range sources is Iess than received in Muskoka, but deposition from local 
smelters results in total S04 deposition considered to be the highest in the province sorne years ago (> 1.25 
g/m2/yr; Neary and Dillon 1988). However, recent controls put in place as part of Ontario's Countdown Acid 
Rain Program have reduced local S02 emissions to levels below 1994legislated requirements (Fig.4; see also 
Potvin and Negusanti 1995). 
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Located on the Precambrian Shield, the Sudbury study area is underlain by granite, granite gneisses and various 
volcanic and metamorphic rocks, most of which are considered highly sensitive to acidification (pearson and 
Pitblado 1995). As with Algoma and Muskoka, exposed bedrock is cornmon through the Sudbury study area. 
Predominately quartzite drainages of the unique La Cloche mountains encompass much of Ki11arney Provincial 
Park (southwest of Sudbury) and extend in ridges northeast of Lake Wanapitei, providing linle buffering capacity 
(Beamish and Harvey 1972). Surficial geology of the region is generally composed of well-drained, sandy tills, 
typified by podzols, but pockets of organic overburden and well-buffered ti11 are also important components. It 
is this varlety and "patchwork" pattern of the buffering capacity of the materials underlying lakes that has resulted 
in a broad range of chemical characteristics, particularly within the Wanapitei site (McNicol et al. 1995c). 

1be Sudbury study area is situated on the transition between the Great Lakes-St. Lawrence Zone and the Boreal 
Zone, a transition typified by mixed hardwoods with a substantial coniferous component (Rowe 1972). However, 
the forest coyer of the Wanapitei study site has been dramatically affected by local emissions (fumigations) and 
from logging activities (e.g. Winterhalder 1995). Regeneration bas resulted in a poorly developed, second growth 
forest characterized by jack pine (Pinus banksiana), white spruce, balsam fIf (Abies balsamea) and white birch. 

Most large lakes of the Sudbury study area should support lake trout, brook trout, smallmouth bass and walleye 
(Stizostedion vitreum) (Matuszek et al. 1992), but the effects of acid precipitation have resulted in the loss of 
many of these populations. One important loss was the extirpation of the aurora trout, a rare strain of brook trout 
(Salvelinusfontinalis), which has been recently restored to the area through intensive management (Snucins et 
al. 1995). Of the 160 lakes surveyed in the Wanapitei study site, 48 % are fishless (Table 26), a proportion 
slightly higher than at Algoma and Muskoka While most lakes are fishJess due to altered lake chellÙstries, sorne 
high pH lakes are naturally fishJess due to physical isolation. Study lakes containing fish are usually dOITÙnated 
by ye110w perch and/or white sucker, the exception being larger lakes stocked with lake trout or rainbow trout 
(Salmo gairdneri). If larger species are absent, fish cornmunities are typically cyprinid, commonly including 
northern redbelly dace. Approximately 62 % (90) of 145 study lakes surveyed in 1994 were occupied by beavers 
(Table 26), proportionately twice as many lakes with active beaver colonies as in Algoma and Muskoka. Similar 
to these areas, however, 93 % of study lakes showed sorne evidence of past use by beavers. 

4.0 DATA COLLECTIONS AND CHARACTERIZATION 

The CWS LRT AP Biomonitoring Program monitors both indicator species and biotic communities, and involves 
an extensive series of survey/sampling procedures. A summary of CUITent biomonitoring data collections is 
provided in Table 3 according to physical, chellÙcal, biological and waterfowl study components. 

4.1 Physical Data 

Habitat characterization of all study plots and lakes has been completed, with morphometric characteristics of 
Kejimkujik, Algoma, Muskoka and Sudbury study lakes presented in Tables 6, 13, 18 and 23, respectively. In 
Ontario, a mapping system (SPatial ANalysis System - SPANS) was used to characterize the landscape, 
including forest coyer, surficial geology and watershed features (see Table 2), as weil as riparian habitat coyer, 
lake size, position, configuration and connectivity. Using SP ANS, relationships between ecological variables and 
chemical and physical data can be examined, and how these relate to fish, invertebrates and waterfowl over time 
and space. In a recent paper, Shutler et al. 1995 examine waterfowl habitat associations using these data 

Because beavers can dramatically affect the riparlan landscape, we surveyed 624 study lakes in Ontario in autumn 
1994 by helicopter. A site was considered occupied by beavers if fresh food piles, lodges, dams or cuttings were 
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Table 3. Timing of CWS LRT AP Biomonitoring data collections (1987 -1996). 

COMPONENT ALGOMA MUSKOKA SUDBURY 

Chemical 88, 92, 94-96 90,91,93,95,96 87,90-96 

Landscape - once because constant -

Fish - once because constant -

FCMP 88-90,92 91 87-89,94,96 

Waterfowl 88, 92, 94-96 89,93,95,96 93-96 

KEJIMKUJIK 

every year 

NIA -

88-90, 92-96 

13 

observed, and previous use was indicated by the presence of old dams or lodges (Walton and Mc Ni co 1 1995). 
Approximately 93 % of lakes in all three study areas showed sorne sign of current or past use by beavers, and 
beaver dams were observed on 86 %, 93 %, and 87 % of lakes in Algoma, Muskoka and Sudbury, respectively. 
While sorne dams may have a minimal effect on the stability of water levels, others can completely control the 
presence of water in study lakes. In 1994, roughly twice as many lakes were occupied by beavers at Sudbury (62 
%) than at Algoma (27 %) and Muskoka (32 %). 

4.2 ChemicaJ Data 

Lakes are sampled regularly at all four study areas (Table 3), with additional chemical data often available from 
other sources. Average chemical characteristics of Kejimkujik, Algoma, Muskoka and Sudbury study lakes are 
presented in Tables 7,14,19 and 24, respectively. However, recent cuts to provincial and other federai agencies 
mean that we remain one of the few programs collecting chemical data on a regional scale and over the Ilong tenu 
in Canada, and the only program collecting data on small water bodies preferred by breeding waterfowl and other 
wildlife. Water samples collected at Kejimkujik are part of the NAQUADAT system, a ~ational water quality 
monitoring network. Chemica1 parameters measured in Ontario are: pH, alkalinity, conductivity, cations (Ca, Mg, 
Na, K), anions (S04' Cl, SiO;>, nutrients (TP, TKN, N02&N03, NH3), DOC, water colour and trace metals (Al, 
Fe, Mn; Sudbury lakes are also monitored for Ni and Cu). In Ontario, mid-Iake water samples are collected 
during fall turnover from a helicopter equipped with floats. For lakes deeper than 3 m, we use a 5 m long tube 
to collect an integrated sample through the water colwnn (minimum of 1 m above the lake bottom), while 
shallower lakes are sampled by a surface grab at 05 m depth. Samples are cooled and transported to the LRT AP 
laboratory at the Great Lakes Forestry Centre in Sault Ste. Marie. Samples are immediately coarse-fiItered to 
remove large particulates and preserved with nitric and sulphuric acids (trace metals and nutrient samples, 
respectively). Samples being analysed for DOC are again vacuum-filtered through a Gelman GN-6, sterilized, 
0.45 ).lm filter paper. Samples are stored at 4°C UDtil being processed according to Environment Canada (1979) 
guidelines (see Mc Nicol et al. 1987 for further details). 

Results from Sudbury lakes (N = 161) sampled between 1983-1995 indicate that trends in key chemical 
parameters (e.g. pH, S04) are in the expected direction, but that only a small proportion show statistically 
significant chemical improvement (16 % with increasing pH), despite local emission cuts, continued declines in 
S04levefs (47 % of lakes; Mallory et al. 1996), and evidence of chemical recovery in larger lakes elsewhere in 
the region (Keller et al. 1992a). However, precipitation (drought and wet cycles - see Fig. 4) has markedly altered 
smalilake chemistries near Sudbury during this period (McNicol and Mallory 1994). 
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4.3 Biological Data 

Examining biological recovery at lower trophic levels (fish and invertebrates) provides the basis for interpreting 
patterns of waterfowl and loon population change, and whether certain organisms lag behind other species in 
recovery (i.e. taxa-specific rates of recovery). FIsh species composition bas been assessed at 638 sites in Ontario 
and ten sites in Kejimkujik, both because fish are preferred prey for piscivorous species (such as loons and 
Common Mergansers) and because fish compete with insectivores (e.g. Common Goldeneyes, Ring-necked 
Ducks) for common macroinvertebrate prey (McNiool et al. 1987). Complete characterization of invertebrate 
communities is impractical; however, because fewer invertebrates are found where fish are prevalent, fish species 
composition can be used to infer invertebrate availability (McNicol and Wayland 1992, Mallory et al. 1994). 

The locations of minnow traps (N=1O) and species captured in ten Kejimkujik lakes during recent sampling (1990 
and 1992) are surnmarized in Fig. 9 and Table 8, respectively. Yellow perch were recorded in all but one lake, 
while brook trout were infrequent. Other species recorded were golden shiner (Notomigonus crysoleucas), brown 
bullhead (/etalurus nebulosus), banded killifish (Fundulus diaphanus) and ninespine stickleback (Pungitius 
pungitius). American eel (Anguilla rostrata), white sucker and white perch (Morone americana) are present 
in most lakes but were not caught. 

4.3.1 Food Chain Monitoring Program (FCMP) 

The Food Chain MOIÙtOring Program (FCMP) is undertaken on a subset of core lakes in the three study areas in 
Ontario, and is described in Part 2 of this series (McNicol et al. 1996a). Monitoring of aquatic invertebrates, 
amphibians and fish is conducted on a rotating basis for 62 lakes (20 each in Algoma and Muskoka, 22 in 
Sudbury) chosen to represent the range ofpH and fish status in smalilakes « 20 ha) that are typical breeding 
habitat for waterfowl species of these regions. Collections are designed 10 sample specific components of the 
littoral macroinvertebrate community that comprise principal waterfowl foods or are acid-sensitive indicator 
species (e.g. leeches, water striders) (Table 4; see also Bendell and Mc Nicol 1991, 1995a,b, McNicol et al. 
1995e). Locations of food chain lakes within study plots are identified in FIg. 10 (Algoma) and Fig. 12 
(Muskoka). Individual scale maps of food chain lakes and sampling locations for Algoma and Muskoka are 
presented in Fig. Il and 13 , respectively. Locations and maps ofWanapitei food chain lakes are presented in Fig. 
15 and 16. Morphometric and chemical characteristics of Algoma, Muskoka and Wanapitei food chain lakes are 
presented in Tables 15,20 and 25. 

• Fish - Fish and amphibians are among the best known bioindicators of acid rain damage, ând the return of acid­
sensitive species to lakes where they had been lost is an important index of recovery. Fish and amphibian 
tadpoles (collections also include leeches, crayfish, newts and assorted macminvertebrates) are sam pied regularly 
in food chain lakes using minnow traps (see McNicol et al. 1996a), with remaining study lakes sampled at longer 
intervals. Tables 16, 21 and 26 list the cumulative fish and amphibian species captured at study sites at Algoma, 
Muskoka and Sudbury, respectively. More than 1,300 amphibian tadpoles have been captured from 638 Ontario 
lakes, representing 9 species (7 each in Algoma, Muskoka, and Sudbury; primarily Green Frog, Rana clamitans, 
Mink Frog, R. septentrionalis, and Bullfrog, R. catesbeiana). The primary focus of fish collections is on the 
small, minnow-type species that are prey for piscivorous waterfowl and loons, as weil as the medium-sized fish 
(e.g. perch) that compete with insectivorous waterfowl. In the absence of fish predation, fisWess lakes (44% in 
Algoma, 43 % in Muskoka, 48 % in Sudbury) tend to have high abundance of certain invertebrates. Invertebrate 
abundance is a1so high in lakes with fish having small mouth gapes (e.g. northem redbelly dace), because these 
species do not eat larger invertebrates (McNicol and Wayland 1992). In contrast, few invertebrates are typically 
found where fish have large gapes (e.g. yellow perch). To date, more than 10,000 fish have been captured from 
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Table 4. Sampling methods, intensity and target organisms of the Food Chain Monitoring Prograrn conducted 
in Ontario lakes (from McNicol et al. 1996a). 

COLLECTION METROD 

SWEEP ROOP BENTHIC FUNNEL MINNOW 

Target group Hemiptera Trichoptera Anisoptera, Hirudinea Nekton, Fish, 
Ephemeroptera, Amphibians 

Gastropoda 

Location Open Water Shoreline On Bottom On Bottom Near Shore 
< 5m to shore <0.5m deep < lm deep <lmdeep < lm deep 

Sarnples / lake 10 10 10 5 6 

Collection 10 Dipnet Visual Search Sediment Drag Bottle Trap WireTrap 
approach Passes 0.31m2 0.14 m2 24 br 24 br 

6381akes, representing 25 species (16 in Muskoka, 15 in Algoma, 22 in Sudbury) (Mc Nicol et al. 1995e). Small, 
non-game species predominate, including Cyprinidae (13 spp.), yellow perch and white sucker. 

• Aquatic Invertebrates - Macroinvertebrates are important prey for fish, waterfowl and many riparian birds. 
Diversity of these organisms increases rapidly as pH improves, and certain invertebrate species are key indicators 
of acid-stress (e.g. leeches, water strider$, mayflies). Because these organisms can disperse quickly and are 
numerically and taxonomically abundant, they are among the first indicators of biological recovery. The 
invertebrate component of the FCMP was designed 10 detect changes in the occurrence, composition and 
abundance of target groups (Table 4), many of which are important waterfowl foods. To date, more than 25,000 
macroinvertebrates representing 159 taxa (genera or species) have been collected from the 62 core lakes (113 
spp. in Muskoka 1991, 114 in Algoma 1992, 102 in Sudbury 1994) (Mc Nicol et al. 1995e). Majortaxonomic 
groups recorded were: Coleoptera (34 spp.), Odonata (27), Hemiptera (25), Tricboptera (23), Hirudinea (12), 
Gastropoda (12) and Ephemeroptera (9). In addition, work in Ontario includes continued monitoring of indicator 
species (leeches and water striders) in Sudbury area lakes (Bendell and McNicol 1991) where chemical change 
is expected to he most dramatic and biological recovery should occur most rapidly. As yet, there is no evidence 
of improvernents in the distribution of leeches in small, acid-stressed lakes near Sudbury sampled in 1987, 1992 
and 1994 (Table 27). For more detailed information about macroinvertebrate sampling techniques and 
collections, consult Part 2 of this series (Mc Nicol et al. 1996a). 

4.3.2 Waterbird Monitoring 

Waterfowl populations, breeding success and productivity are monitored 10 determine whether chemical 
improvements attributable 10 reduced acid-causing emissions are resulting in improvements in waterfowl 
populations in affected areas. In Ontario, waterfowl breeding distribution, density and productivity surveys are 
conducted by helicopter for indicated pairs (mid-May) and broods (July), with sorne validation by groWld surveys 
(Ross and McNicoI1996). While diver broods are generally more detectable than those of dabblers, comparison 
of results of aerial and single-visit ground surveys indicated no differences in overaU survey efficiencies. Timing 
of aerial surveys is based on the breeding chronology of focal species to maximize the amoWlt of usable 
information (Sinden 1995). Pair and brood data cao he analysed separately or in combination to compare habitat 
associations (Shutler et al. 1995). 
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• Population Studies - Systematic surveys in the general Sudbury study area are conducted to detect changes 
in local populations in response to dramatically reduced emissions frorn Sudbury smelters. Spring surveys of 
breeding populations were undertaken in 4 km2 plots located throughout this area between 1983 and 1995 (Fig. 
17). These surveys suggest that certain regional populations are responding to chernical improveIl1-ents in 
breeding habitats (McNicol et al. 1995c). Local populations of piscivorous species, especially Common Loons 
and Rooded Mergansers, have increased through 1985-1995 in areas where average lake pHs exceed 5.5. Given 
the apparent lag time between chernical improvements and biological responses, continued monitoring is 
necessary to track recovery. The observed responses of Sudbury area lakes to past sulphur emission reductions 
suggest that the additional reductions recently implemented under the Countdown Acid Rain Program Ïn 1994 
will produce further improvements, although water quality in sorne lakes will remain degraded. 

• Production Studies - Surveys ofwaterfowl and loon breeding pairs and corresponding brood production are 
undertalcen at all four biomonitoring study areas (for Kejimkujik, see Tables 9-12; for A1goma, Muskoka and 
Sudbury, see Tables 17,22 and 28, respectively). When analysed in relation to corresponding chernical, physical 
and biological data, estimates of the production of young per breeding attempt can be used to assess the 
suitability of various types of lakes to support breeding waterfowl in each area. 

• Nest Box Studies - In 74 Sudbury lakes, and aU food chain lakes, use of nest boxes by cavity-nesting waterfowl 
(Common Goldeneye, Rooded Merganser, Wood Duck, Common Merganser) are monitored. Data have been 
collected on nest box use at Sudbury since 1987. No change in cavity-nesting duck densities has been observed 
as yet, although a steady reduction in the proportion of nesting attempts on fishless lakes has been observed 
(McNicol et al. 1996b). Shiftsin the proportion of boxes occupied, clutch size or hatching success by 
insectivorous or piscivorous species augment data from population surveys and will indicate trends in biological 
recovery. Descriptions of the habitat and box characteristics of Sudbury nest box lakes are presented in Table 
29, and data on the occupancy and success of waterfowl nesting in boxes are presented in Table 30. 

5.0 GUIDE TO TECHNICAL INFORMATION 

In sections 7.0, 8.0 and 9.0, we present the current status of each of the biomonitoring study areas comprising 
the CWS LRT AP Biomonitoring Program in eastem Canada, including locations, collection sites, and physical, 
chemical and biological charaeteristics of study lakes for data collected between 1987 -199 5. As well, the 
distribution of effort across Canada by volunteers and the locations of CLLS lakes in Ontario and Atlantic 
Canada are provided. We hope this information will stimulate collaboration with other researchers interested in 
the environmental problems posed by acid rain. 

As a guide to each section, a table of contents is provided as an insert. Where appropriate, information on the 
years sampled or the type of data presented (e.g. means) is provided in foot notes or in table or figure headings. 
In sections 8.0 (Kejimkujik study area) and 9.0 (Ontario study areas), each section begins with maps showing 
the location of study lakes and then proceeds to descriptions of the physical and chemical characteristics of each 
lake. Detailed scale maps of fish sampling lakes in Kejimkujik and FCMP lakes in Ontario follow next. Finally, 
relevant biological data are presented for each site. A1though we attempted to present our data as clearly as 
possible, please contact the senior author if any questions arise. 
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Table 5. Provincial distribution of Canadian Lakes Loon Survey volunteers (SURV) and 
number of lakes surveyed (1990-1994) (data provided by H. Vogel, Long Point Bird 
Observatory). 

YEAR 
PROVINCE 

1990 1991 1992 1993 1994 

LAKES SURV LAKES SURY LAKES SURY LAKES SURY LAKES SURV 

British Columbia 19 11 41 43 48 33 63 47 91 71 

Alberta 3 3 37 38 43 23 43 24 89 56 

Saskatchewan 2 4 21 13 5 6 8 7 30 28 

Manitoba 9 10 26 7 19 7 19 14 41 29 

Ontario 595 481 813 797 490 378 610 401 856 707 

Québec 62 55 54 68 60 45 72 57 111 107 

New Brunswick Il 10 20 20 18 15 25 23 33 28 

Nova Scotia 44 32 110 153 148 103 155 149 145 132 

Prince Edward Island 0 0 0 0 0 0 0 0 0 0 

Nfld and Labrador 11 7 6 5 67 28 45 38 38 31 

Yukon Territory 0 0 0 0 1 1 0 0 0 4 

Northwest Territories 0 0 0 0 0 0 1 1 1 3 

Total 756 613 1128 1144 899 639 1041 761 1435 1196 
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Fig. 5 Map of Atlantic Canada showing the location of Canadian Lakes Loon Survey lakes (1993-1993). 
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Fig. 6 Map of Nova Scotia showing the location of Canadian Lakes Loon Survey lakes (1992-1993). 
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Names ofCWS (Atlantic Region) LRTAP Biomonitoring study lakes in Kejimkujik 
National Park, Nova Scotia. Lakes are numbered begiruùng north, going from west 
to east, then proceeding toward south except for number 47 and 48. 

LAKENAME LAKE No. LAKENAME 

Little Cook 23 Snake 

Big Dam West 24 Nameless 

Frozen Ocean 25 Little Red 

Big Dam East 26 Ben 

Dennis Boot 27 Nameless 

Channel 28 Nameless 

Nameless 29 North Cranberry 

Little Liberty 30 George 

Liberty 31 Mountain 

Kejimkujik 32 Puzzle 

Kejimkujik Jeremys Bay 33 Peskawa 

Kejimkujik Fairy Bay 34 Peskowesk 

Kejimkujik Mill Bay 35 Cobrielle 

Kejimkujik Minards Bay 36 Loon 

Grafton 37 Beaverskin 

Nameless 38 Pebbleloggitch 

Nameless 39 Back 

Nameless 40 Lower Silver 

Mount Tom 41 Hilchemakaar 

Little Kempton 42 Upper Silver 

Nameless 43 Little Peskowesk 

Poplar 44 Mud 

Luxton 45 Nameless 

McGinty 46 Nameless 

Big Red 47 Sewage Lagoon 1 

High 48 Sewage Lagoon 2 
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Table 6. 

LAKE 
NAME 

Back 

Beaverskin 

Ben 

Big Dam East 

Big Dam West 

Big Red 

Oumnd 

Cobrielle 

Dennis Boot 

Froun Ocean 

George 

Grafton 

High 

Hilch<makaar 

Kejimlrujik 

Liberty 

LiaieCook 

Linle Kemptoo 

Linle Liberty 

Lillie Peskowesk 

Lillie Red 

Loon 

LowerSilver 

Luxton 

McGinty 
, 

MOWltaio 

Mount Tom 
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Morphometric features (includillg NAQUADAT Station numbers) and number of fish species present in study lakes in Kejimkujik National 
Park, Nova Scotia (from Kerekes and Schwinghamer 1973 and Kerekes 1977). (See legend for description of morphometric indices). 

LAKE NAQUADAT AREA ISLAND MAX. L:A SHORE BASIN SHORELINE ML MEL No. of 
No. No. (ha) AREA DEPTH LENGTH PERMANENCE DEVELOPMENT FISH 

(ha) (m) (km) V:L D SPECIES 

39 NSOIEDOO67 78.4 1.5 5.75 12.3 8.6 0.20 3.1 2.3 2.2 8 

37 NSOIEDOO28 39.5 23 6.25 13.6 5.4 0.16 2.4 1.1 1.1 8 

26 NSO IEDOO 13 20.4 20 13.0 2.6 0.05 1.7 0.7 0.7 1 

4 NSOIEDOO73 45.5 0.1 4.2 10.7 5.0 0.21 21 1.9 1.9 9 

2 NSOIEDOO70 105.0 0.3 9.5 5.8 6.1 0.43 1.7 22 21 10 

21 NSOIEDOO80 70.5 7.4 22 12.9 9.1 0.08 3.0 1.7 1.6 1 

6 NSOlEDOO86 68.4 1.8 8.9 6.1 0.13 2.1 1.3 1.3 7 

35 NSOlEDOO78 132.0 4.2 6.25 9.6 12.7 0.20 3.1 2.0 1.9 9 

5 NSOIEDOO90 8.7 17.1 1.5 1.4 0.5 0.5 

3 NSOIEDOO85 228.0 0.2 7.6 5.6 12.7 0.34 2.4 2.9 2.9 6 

30 NSOIED0047 n.8 3.5 8.5 11.3 8.8 0.21 2.8 1.7 1.3 6 

11 NSOIEDOO76 270.0 51.1 10.0 12.8 34.8 0.22 6.0 2.6 1.8 7 

22 NSOIEDOO77 38.0 2.75 30.4 1.2 0.05 1.7 0.4 0.4 7 

41 NSOIED0092 95.4 20 7.25 13.0 12.4 0.15 3.6 2.3 2.3 8 

10 NSOlEDOOO7 2435.0 197.0 19.2 3.9 95.4 1.12 5.5 9.7 7.3 12 

9 NSOlEDOO83 73.3 0.1 8.2 6.0 2.0 1.8 1.8 

1 NSOIEDOO38 28.0 25.8 0.7 1.2 0.2 0.2 

16 NSOIED0041 25.0 2.5 49.0 1.2 0.29 2.2 0.3 0.3 3 

8 NSOIEDOO84 15.4 13.8 2.1 1.5 0.7 0.7 

1 43 NSOlEDOO89 11.3 
1 

4.0 16.4 1.8 0.09 1.6 0.8 0.8 8 

25 NSOlEDOO87 19.6 1.3 13.7 2.7 0.33 1.7 0.9 0.9 1 

36 NSOIED0048 73.8 
1 

27 8.5 13.0 9.6 0.15 3.1 1.5 1.4 7 

40 
1 

NSOIEDOO96 24.7 
1 

0.8 5.25 14.8 3.7 0.12 2.1 1.0 0.8 8 

19 NS01EDOO91 47.1 1.0 8.5 13.0 6.1 0.23 2.5 1.1 1.0 2 

20 NS01EDOO93 4.4 4.0 23.6 1.0 0.06 1.4 0.4 0.4 7 

31 NSOIEDOO04 136.0 
1 

0.6 14.25 10.1 13.7 0.43 3.3 2.6 2.6 7 

15 NSOIED0043 14.0 
1 

0.1 29.8 4.2 3.1 0.8 0.7 
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LAKE LAKE NAQUADAT AREA ISLAND MAX. L:A SHORE BASIN SHORELINE ML MEL No. of 
NAME No. No. (ha) AREA DEPTH LENGTH PERMANENCE DEVELOPMENT FlSH 

(ha) (m) (km) V:L D SPEClFS 

Mud 44 NS01EDOO81 7.0 0.1 2.2 27.1 1.9 0.04 2.0 0.6 0.6 5 

North Cranberry 29 NSOlEJX)()79 34.3 0.1 5.0 14.2 4.9 0.10 2.4 1.8 1.5 6 

Pebbleloggitch 38 NSO lEJX)() 10 33.4 2.5 13.3 4.4 0.12 2.2 1.2 1.2 3 

Pcskawa 33 NSOIEDOO94 388.0 0.7 9.0 4.7 18.2 0.68 2.6 3.8 3.8 6 

Peskowesk 34 NS01EJX)()75 685.0 26.0 13.0 4.2 29.1 0.89 3.1 7.1 5.4 9 

Poplar 18 NS01EDOO88 82.5 1.5 9.1 7.5 2.3 1.6 1.6 

Pume 32 NSO lELXlOO9 33.7 0.0 6.1 13.7 4.6 0.20 2.2 1.6 1.5 6 

Snake 23 NSO lEJX)()82 12.7 2.5 13.6 1.7 0.10 1.4 0.6 0.6 6 

Upper Silver 42 NSO IEJX)()95 24.3 5.75 14.2 3.5 0.16 2.0 1.1 1.1 9 

Namelcss # 7 7 9.8 0.6 0.6 

Nameless # 12 12 1.3 49.2 0.6 1.6 0.3 0.3 

Nameless # 13 13 0.3 64.3 0.2 1.0 0.1 0.1 

Nameless 1/14 14 1.4 51.8 0.7 1.7 0.3 0.3 

Nameless # 1 7 17 0.9 0.2 0.2 

Nameless # 24 24 1.2 0.2 0.2 

Nameless # 27 27 0.5 0.1 0.1 

Nameless 1/28 28 6.3 22.2 1.4 1.6 0.5 0.5 

Nameless 1/46 46 0.5 0.2 0.2 

Sewage Lagoon 1 47 0.7 0.6 0.02 

Sewa~e LaRooo 2 48 0.6 0.4 0.00 

LEGEND 

Morphometric lndices 

A = area of laite, excluding islands (km") L = shore length (km) v = laite volume m'<>9 

DL = shoreline development = L/(2sqn(A 7t)) ML = maximum length (km) MEL = maximum effective length (km) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Table 7. 

LAKE 
NAME 

Back 

Beaverskin 

Ben 

Big Dam East 

Big Dam West 

Big Red 

Channel 

Cobrielle 

Frozen Ocean 

George 

Grafton 

High 

Hilchemakaar 

Kejimkujik 

Liberty 

Little Cook 

Little Kempton 

Little Liberty 

Little Peskowesk: 

Little Red 

Loon 

Lower Silver 

Luxton 

McGinty 

Mountain 

Mount Tom 

Mud 

North Cranberry 

Pebb1eloggitch 

Peskawa 

Peskowesk: 

Poplar 

Puzzle 
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Average chemical constituents of study lakes (N = 35) in Kejimkujik National Park, Nova 
Scotia Values are three year growing season means (1983 - 1985). (See legend for explanatioJil 
of variables). 

LAKE CI S04 Ca Mg K Na H Color pH TP 
No. 0leq/L) (Ueq/L) (Ueq/L) 0leq/L) 0leq/L) 0leq/L) 0leq/L) (bu) 0lWL) 

39 119.5 40.6 16.5 28.2 6 112.7 3.6 5 5.4 7.2 

37 115.5 46.8 27.8 28.9 5.6 108.3 4.3 10 5.4 3.8 

26 104.5 49.9 12.1 26.2 7.7 102.3 22.8 35 4.6 9 

4 128.1 47.9 35.2 37.3 4.8 128.7 1.1 7 6 5.9 

2 130.8 39.6 36.9 36.6 5.7 140.4 9.3 95 5 11.1 

21 106.3 43.2 13.7 30.2 6.9 116.5 56.5 170 4.2 12 

6 113.8 42.8 30.1 35 5.6 128.6 15.6 110 4.8 9 

35 114 43.6 20.3 28.2 4.7 110.5 4.3 5 5.4 6.8 

3 118.9 43.1 30.2 35.9 6.4 127.1 14.2 100 4.8 9 

30 127.3 47.3 32.9 36.5 6.0 129.0 10.9 75 5.0 10.0 

11 150.6 46.5 46.0 44.5 4.9 149.3 1.1 25 6.0 9.8 

22 111.2 37.2 25.4 34.5 5.3 123.4 14.3 90 4.8 9.0 

41 115.0 43.0 36.0 39.0 5.4 119.0 2.0 30 5.6 8.0 

10 128.4 46.9 35.7 37.9 5.9 130.5 9.1 75 5.0 9.1 

9 126.7 43.7 21.7 34.1 6.0 126.9 5.2 15 5.3 7.0 

1 121.0 47.0 37.0 40.0 5.7 122.0 5.2 30 5.3 7.0 

16 110.0 48.0 57.0 45.0 6.0 115.0 15.6 220 4.8 14.0 

8 120.0 43.0 38.0 39.0 4.9 123.0 29.6 140 4.5 12.0 

43 115.0 42.0 3.6 38.0 5.6 119.0 6.2 75 5.2 10.2 

25 102.2 42.9 16.9 29.9 6.4 120.3 46.6 140 4.3 12.0 

36 124.3 46.9 33.0 35.7 6.0 128.8 10.7 70 5.0 10.9 

40 118.0 44.0 30.0 32.0 5.8 120.0 1.5 5 5.8 6.6 

19 113.4 52.6 16.2 30.0 6.6 122.3 20.0 55 6.0 9.0 

20 104.7 32.1 57.2 41.8 4.4 116.5 1.1 55 6.0 10.2 

31 112.1 44.8 21.3 28.4 4.8 111.3 6.2 10 5.2 4.9 

15 102.9 37.1 15.0 27.1 6.0 108.0 20.7 85 4.7 10.0 

44 119.8 51.9 31.9 41.9 4.7 121.8 13.7 65 4.9 9.0 

29 115.0 44.0 25.0 29.0 4.8 119.0 5.2 10 5.3 7.0' 

38 109.4 43.5 16.7 30.1 5.3 115.2 29.6 125 4.5 10.0 

33 112.8 48.9 17.9 28.3 6.0 120.8 26.1 70 4.6 10.9 

34 119.7 51.4 20.5 32.6 5.8 117.3 16.7 50 4.8 6.0 

18 120.9 52.8 19.0 31.0 6.2 126.2 17.8 50 4.7 7.0 

32 113.0 42.0 25.0 28.0 5.3 115.0 5.2 15 5.3 5.0 
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LAKE LAKE . Cl S04 Ca Mg K Na H Color pH TP 
NAME No_ 0.leq/L) '0.leqlL) 0.leq/L) 0.leq/L) (uea/L) (ueaJld ~/L~ -.thu~ 0.l&lL) 

, 
Snake 23 104.1 19.6 34.1 34.7 2.5 108.6 16.1 125 4.8 11.0 

Upper Silver 42 113.8 46.8 32.7 30.5 5.5 114.7 1.5 5 5.8 6.5 

LEGEND 

VARIABLE EXPLANATIONS 

CL= chloride 804 = sulphale Ca = calcium Mg = magnesium 
K = potassium Na = sodium H = Hydrogen ion TP = total phosphorus 
Color = Waler color (Hazen platinum-cobalt scale) 

Table 8. . Fish species caught in minnow trapS in ten study lakes in Kejimkujik National Park, Nova 
Scotia (1990 and 1992)1. 

LAKE LAKE YEAR brook golden , brown banded ninespine yellow 
NAME No. trout shiner bullhead killifish sûckleback perch (Salveli""s 

!o"w"dis ) 
(Notomigo""s (lcùJluTIIs (F"M"'us (P""giti"s (Perca 
crysokucas) nehuloSlu) ~hanus) p""gilius) IIavescens) 

Beaverskin 37 1990 + + + + 

1992 + 

Ben 26 1990 

1992 + 

Big Dam East 4 1990 + 

1992 + + + + 

Big Dam West 2 1990 + + + + 

1992 + + 

Cobrielle 35 1990 + + + + 

1992 

Lower Silver 40 1990 + + + + 

1992 + + + 

North Cranberry 29 1990 + + + + 

1992 + + + + 

Pebbleloggitch 38 1990 + 

1992 + 

Puzzle 32 1990 + + + 

1992 + + + + 

Upper Silver 42 1990 + + + 

1992 + + 

1 American eel (Anguilla ros/ra/a), white sucker (CalOs/omus commersoni) and white perch (Morone americana) are present in 
most lakes but were not caught in minnow traps in 1990 or 1992. 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Fig. 9. Maps often study lakes in Kejimkujik National Park, Nova Scotia showing the locations ofminnow traps set in 1992. w 
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Table 9. 

LAKE 

NAME 

Back 

Beaverskin 

Ben 

Big Dam East 

Big Dam West 

Big Red 

Channel 

Cobrielle 

Frozen Ocean 

George 

Grafton 

Hi1chemaJcaar 

Kejimlru jik 

Liberty 

Loon 

Lower Si1ver 

Luxton 

Mountain 

North Cranberry 

Pebb1e1oggitch 

Peskawa 

Peskoweslt 

Puzzle 

Upper Si1ver 
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Number ofresidential Common Loon pairs observed in 24 study lakes in Kejirnkujik National Park, Nova Scotia between 1988-1995 
(except 1991). 

LAKE AREA 1988 1989 1990 1992 1993 1994 1995 7YEAR MIN. MAX. MEAN 

No. (km') RESIDENTIAL PAIRS MEAN NUMBER PAIRlKM' 

39 0.78 1 1 2 1 1 2 2 1.4 1 2 1.83 

37 0.40 1 1 1 1 1 1 1 1.0 1 1 2.50 

26 0.20 1 1 1 1 1 1 1 1.0 1 1 5.00 

4 0.46 1 1 1 1 1 1 1 1.0 1 1 2.17 

2 1.05 1 1 1 1 1 1 1 1.0 1 1 0.95 

21 0.71 1 1 0 1 1 1 1 0.9 0 1 1.21 

6 0.68 1 1 1 1 1 1 1 1.0 1 1 1.47 

35 1.32 2 2 3 2 2 2 3 2.3 2 3 1.73 

3 2.28 2 1 1 1 2 2 1 1.4 1 2 0.63 

30 0.78 1 2 2 1 1 1 1 1.3 1 2 1.65 

11 2.70 4 4 3 4 3 3 3 3.4 3 4 1.27 

41 0.95 2 2 2 2 2 2 2 2.0 2 2 2. 11 

10 24.35 4 6 7 7 7 7 7 6.4 4 7 0.26 

9 0.73 1 1 1 1 1 1 1 1.0 1 1 1.37 

36 0.74 2 2 2 1 1 1 2 1.6 1 2 2.12 

40 0.25 1 1 1 1 1 1 1 1.0 1 1 4.00 

19 0.47 1 1 1 1 1 1 1 1.0 1 1 2.13 

31 1.36 2 2 2 2 1 2 2 1.9 1 2 1.37 

29 0.34 1 1 1 1 1 1 1 1.0 1 1 2.94 

38 0.33 0 1 1 0 0 0 0 0.3 0 1 0.87 

33 3.88 2 2 2 3 2 2 2 2. 1 2 3 0.55 

34 6.85 3 2 4 3 3 3 3 3.0 2 4 0.44 

32 0.34 1 1 1 1 1 1 1 1.0 1 1 2.94 

42 0.24 1 1 1 1 1 1 1 1.0 1 1 4.17 



Table 10. 

LAKE 

NA ME 

Back 

Beaverskin 

Ben 

Big Dam East 

Big Dam West 

Big Red 

Channel 

Cobrielle 

FrozenOœan 

George 

Grafton 

Hilchemakaar 

Kejimkujik 

Liberty 

Loon 

Lower Silver 

Luxton 

Mountain 

North Cranberry 

Pebbleloggitch 

Peskawa 

Peskowesk 

Puzzle 

Upper Silver 

Nurnber of successful Cornmon Loon pairs observed in 24 sludy lakes in Kejimkujik National Park, Nova Scotia belween 1988-1995 
(excepl 1991). 

LAKE AREA 1988 1989 1990 1992 1993 1994 1995 7YEAR MIN. MAX. MEAN 

No. (km') SUCCESSFUL PAIRS MEAN NUMBER PAIRlKM' 

39 0.78 0 1 1 1 0 1 0 0.57 0 1 0.73 

37 0.40 0 0 0 1 0 0 1 0.29 0 1 0.71 

26 0.20 0 0 0 0 0 0 0 0.00 0 0 0.00 

4 0.46 0 0 0 0 0 0 0 0.00 0 0 0.00 

2 1.05 0 0 0 0 0 0 0 0.00 0 0 0 .00 

21 0.71 0 0 0 0 0 0 0 0.00 0 0 0.00 

6 0.68 1 0 1 0 0 0 0 0.29 0 1 0.42 

35 1.32 0 2 1 0 0 0 0 0.43 0 2 0.32 

3 2.28 1 1 0 1 0 0 0 0.43 0 1 0. 19 

30 0.78 1 0 0 1 0 1 1 0.57 0 1 0.73 

Il 2.70 2 1 2 1 1 0 0- 1.00 0 2 0.37 

41 0.95 0 1 1 0 0 0 0 0.29 0 1 0.30 

10 24.35 2 3 0 4 1 1 1 1.71 0 4 0.07 

9 0.73 0 1 0 0 1 0 0 0.29 0 1 0.39 

36 0.74 0 1 0 0 1 0 0 0.29 0 1 0.39 

40 0.25 0 1 1 1 0 0 0 0.43 0 1 1.71 

19 0.47 0 0 0 0 0 0 1 0.14 0 0 0.30 

31 1.36 1 0 0 0 0 0 0 0.14 0 1 0. 11 

29 0.34 0 0 1 1 1 0 1 0.57 0 1 1.68 

38 0.33 0 0 0 0 0 0 0 0.00 0 0 0.00 

33 3.88 0 0 0 1 1 0 1 0.43 0 1 0.11 

34 6.85 1 1 0 1 0 0 0 0.43 0 1 0.06 

32 0 .34 0 0 0 0 0 0 0 0.00 0 0 0.00 

42 0 .24 0 0 0 0 0 1 0 0.14 0 1 0.60 

• Lake level was lowered in 1995: no suitable nesting location for looos 
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Table Il. 

LAKE 

NAME 

Back 

Beaverskin 

Ben 

Big Dam East 

Big Dam West 

Big Red 

Channel 

Cobrielle 

Froz.en Ocean 

George 

Grafton 

Hilchemakaar 

Kejimkujik 

Liberty 

Loon 

Lower Silver 

Luxton 

Mountain 

North Cranbeny 

Pebbleloggitch 

Peskawa 

Peskowesk 

Puzzle 

UpperSilver 

Number of Common Loon chicks ob~rved in 24 study lakes in Kejimkujik National Park, Nova Scotia between 1988-1995 (except 
1991). 

LAKE A REA 1988 1989 1990 1992 1993 1994 1995 7YEAR MIN. MAX. MEAN 

No. 0(1112) COMMON LOON CHICKS MEAN NUMBER PAIRlKM' 

39 0.78 0 1 2 1 0 2 0 0.9 0 2 1.10 

37 0.40 0 0 0 2 0 0 2 0.6 0 2 1.43 · 

26 0.20 0 0 0 0 0 0 0 0.0 0 0 0.00 

4 0.46 0 0 0 0 0 0 0 0.0 0 0 0.00 

2 1.05 0 0 0 0 0 0 0 0.0 0 0 0.00 

21 0.71 0 0 0 0 0 0 0 0.0 0 0 0.00 

6 0.68 1 0 1 0 0 0 0 0.3 0 1 0.44 

35 1.32 0 3 2 0 0 0 0 0.7 0 3 0.54 

3 2.28 1 1 0 2 0 0 0 0.6 0 2 0.25 

30 0.78 2 0 0 2 0 1 2 1.0 0 2 1.28 

II 2.70 3 1 2 1 1 0 0* 1.1 0 3 0.42 

41 0.95 0 1 2 0 0 0 0 0.4 0 2 0.45 

10 24.35 2 4 0 5 1 2 1 2.1 0 5 0.09 

9 0.73 0 1 0 0 l , . 0 0 0.3 0 1 0.39 

36 0.74 0 1 0 0 1 0 0 0.3 0 1 0.39 

40 0.25 0 1 1 1 0 0 0 0.4 0 1 1.71 

19 0.47 0 0 0 0 0 0 2 0.3 0 2 0.61 

31 1.36 1 0 0 0 0 0 0 0.1 0 1 0.11 

29 0.34 0 0 2 1 1 0 1 0.7 0 2 2. 10 

38 0.33 0 0 0 0 0 0 0 0.0 0 0 0.00 

33 3.88 0 0 0 1 2 0 1 0.6 0 2 0. 15 

34 6.85 1 1 0 2 0 0 0 0.6 0 2 0.08 

32 0.34 0 0 0 0 0 0 0 0.0 0 0 0.00 

42 0.24 0 0 0 0 0 1 0 0.1 0 1 0.60 

• Lake level was lowered in 1995: no suilAble nesting location for loons 
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Table 12. 

LAKE 

NAME 

Back 

Beaverskin 

Ben 

Big Dam East 

Big Dam West 

BigRe<! 

Channel 

Cobrielle 

Frozen Ocean 

George 

Grafton 

Hilchemakaar 

Kejimlrujik 

Liberty 

Loon 

Lower Silver 

Lux ton 

Mountain 

North Cranberry 

Pebbleloggitch 

Peskawa 

Peskowesk 

Puzzle 

Upper Silver 

Number of Common Merganser broods observed in 24 study lakes in Kejimkujik National Park, Nova Scotia between 1988-1995 
(except 1991). 

LAKE A REA 1988 1989 1990 1992 1993 1994 1995 7YEAR MIN. MAX. MEAN 

No. (km') COMMON MERGANSER BROODS MEAN NUMBER PAIRlKM' 

39 0 .78 1 0 1 0 1 1 1 0.7 0 1 0.92 

37 0.40 1 1 1 0 1 2 1 1.0 0 2 2.50 

26 0.20 0 0 0 0 0 0 0 0.0 0 0 0.00 

4 0.46 0 2 1 0 0 0 0 0.4 0 2 0.93 

2 1.05 0 0 0 1 1 0 1 0.4 0 1 0.41 

21 0.71 0 0 0 0 0 0 .0 0 0 0.00 

6 0.68 0 0 0 0 0 0 .0 0 0 0.00 

35 1.32 1 0 1 2 1 2 3 1.4 0 2 1.08 

3 2.28 0 1 1 0 1 0 0 0.4 0 1 0.19 

30 0.78 1 1 0 0 1 1 1 0.7 0 1 0.92 

Il 2.70 0 0 1 1 0 2 1 0.6 0 2 0.21 

41 0.95 0 1 1 0 0 0 0 0.3 0 1 0.30 

10 24.35 4 2 5 3 3 1 1 2.7 1 5 0. 11 

9 0.73 0 0 1 0 0.1 0 1 0.34 

36 0.74 1 0 0 0 0 0 1 0.3 0 1 0.39 

40 0.25 1 1 0 0 0 0 0 0.3 0 1 1.14 

19 0.47 0 0 0 0 0 0 0 0.0 0 0 0.00 

31 1.36 1 2 1 2 1 1 0 1.1 0 2 0.84 

29 0.34 0 0 0 0 0 0 0 0 .0 0 0 0.00 

38 0 .33 0 0 0 0 0 0 0 0.0 0 0 0.00 

33 3.88 0 0 1 0 1 0 0 0.3 0 1 0.07 

34 6.85 1 3 1 3 1 0 2 1.6 0 3 0.23 

32 0.34 0 0 0 0 0 0 0 0.0 0 0 0.00 

42 0.24 0 0 0 0 0 0 0 0.0 0 0 0.00 

. insufficient observations 
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Key to Figure 10. 

PLOT LAKE 

1 1 

3 

29 

33 

2 8 

9 

15 

16 

19 

3 33 

5 12 

16 

17 

18 

22 

6 2 

3 

13 

14 

17 

22 

25 

7 1 

2 

7 

8 

9 

15 

16 

17 

18 
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Maps of A1goma study plots 1-9 showing the location of study lakes, including food 
chain lakes, and other wetlands. Lake names associated with CWS LRT AP study lakes 
in A1goma are listed below. Local names not present on EMR 1 :50 000 and Provincial 
Series 1 :100 000 topographie maps are indieated by NL (not listed). (CWS study 
names are given for Plots 7 and 9). 

LAKENAME PLOT LAKE LAKENAME 

Shoepack 7 20 Far East (NL) 

Roi 23 Stwnble-On (NL) 

Hailey 24 Mandril (NL) 

Barbara 25 Useless (NL) 

Turkey 26 Slcull Lake (NL) 

Little Turkey 27 Skull Pond (NL) 

Wishart 28 Maybe Moose (NL) 

Batchawana 8 1 Little Sadd.le 

Base Camp (NL) 4 Dai (NL) 

Jules 15 Ward 

Prugh 25 Dis (NL) 
1 

Achigan Creek 9 1 Gametrail (NL) 

Achigan Creek 2 Biltem Pond (NL) 

Achigan Creek 3 Bittem Lake (NL) 

Achigan Creek 4 Blackfly (NL) 

Jarvis 5 Dead End (NL) 

Brilliant 7 Rocky Road (NL) 

Phelbin 8 Gravel 

White Birch 9 South Gravel (NL) 

Christman 10 Funher-Qn (NL) 

crookéd Il Distant (NL) 

Clearwater 12 Beyond (NL) 

Crooked (NL) 13 Saw 

Bullmoose (NL) 14 Blackback (NL) 

Tracy 16 Hard (NL) 

Oulpost (NL) 18 Trapper (NL) 

Gonnan-Anvil (NL) 19 Angel Pond (NL) 

Round (NL) 21 Anne's Pond (NL) 

Swainsons (NL) 22 Otter 

Gawn(NL) 24 Fitness (NL) 

Campus (NL) 25 Baitbucket (NL) 
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Table 13. 

PLOT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

2 

2 

2 

2 

l 

2 

2 

2 

LAKE 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

\3 

14 

15 

16 

Fe 17 

18 

19 

20 

21 

22 

Fe 23 

24 

25 

:l6" 

27 

28 

29 

30 

31 

32 

33 

34 

1 

2 

3 

4 

j 

6 

Fe 7 

8 

9 

la 

Locations and morphometric characteristics of Algoma study lakes, identified by plot and lake 
number. (See 1egend for explanation of variables and notations). 

Ul'M Ul'M TERTIARY ELEV AREA DEPTH SHORELINE RIPARIAN TOTAL 

47 

TOTAL 
EAST NORTH WATERSHED (m) (ha) (m) (m) AREA(ha) STREAMS ISLANDS 

fHJ4 52349 2BF 124 15.7 16.1 1S43 121 7 a 

fHJ4 52355 2B!! \2S 21 1.2 1\31 27 2 a 

em 52374 2B!! 136 22.8 6.7 4490 1.4 4 3 

fHJO 52384 2B!! 14S 33 404 1320 0.6 1 1 

fHJ4 5238S 2BE 14S 0.9. S.7 390 0.2 1 a 

fHJ2 S2386 2B!! 14S 1.5 1.6 757 0.7 6 a 

fHJl 52389 2B!! 140 L8 4B 962 0.0 2 a 

fHJ9 52394 2B!! 121 1.9 27 700 lA 3 a 

fH13 52398 2B!! 116 73 5.7 1840 7,!, 5 a 

6988 52398 2B!! 136 0.7 8.5 344 0.9 2 a 

6985 52393 20E 122 8.6 304 1574 0.5 3 a 

6983 52383 2B!! 148 24 3.9 1121 1.0 1 a 

6981 52381 2B!! 136 0.9 1.0 480 0.0 1 a 

6988 52365 2BF 14S 26 1.1 1381 0.0 2 1 

6983 52358 2BF 1:l6 3.6 0.7 1504 124 4 a 

ffm S2363 2BF 14S 2..2 6B 746 0.0 1 a 

6998 S2364 2BF 1~ 3.7 8.6 1274 24 1 2 

7001 52376 2B!! 155 1.0 1.5 476 0.0 2 a 

6996 52384 28E 14S 9.6 24 4346 3.0 4 a 

6993 52392 2B!! 122 143 36.0 1821 0.0 3 a 

6991 52397 2B!! 122 Il.2 16.4 2273 0.6 5 a 

7006 52400 2B!! 129 0.5 2.2 513 004 2 a 
7002 52397 2B!! 124 5.2 3.7 1696 2.5 3 a 

6/07 52395 2B!! 131 L8 09 918 0.1 2 a 
l'fm 52389 2B!! 129 OB 23 395 0.2 2 a 

6/01 52389 2B!! 129 2.2 39 818 23 1 a 

7001 52383 2BF \31 6.2 4.2 1801 1.0 1 1 

7007 52373 2BP 145 4.1 4.1 1737 13 1 a 
7015 52355 2BP J35 29.0 liA S063 2.8 1 2 

7009 52362 2BP 14S 3.9 13 1813 1.2 7 a 
7021 52369 2BP 132 15.2 904 4094 lA 4 1 

7018 5'1JT7 2BF 132 0.5 1.0 388 0.9 2 
1 

0 

7017 52388 2B!! 134 625 253 9245 10.9 5 
1 

4 

7018 52398 2B!! 136 304 7.2 1196 03 2 
1 

a 

6955 52103 2BP 124 4.1 1.2 1756 33 2 
1 

1 

~ 52113 2BP 128 304 lB 1215 004 1 a 

6958 52120 2BF 131 4.2 20 1979 1.1 1 6 

~ 52127 2BP 117 1.5 10.0 600 0.4 
1 

1 
1 

a 

6945 52131 2BF 112 1.0 0.0 469 0.0 
1 

2 Il a 

6939 52135 2BP 117 1.0 24 6/5 0.5 
1 

1 l' a 

6943 52137 2BP 117 9.7 26 1764 2.5 
1 

1 a 

6960 52137 2BP 112 527 225 5960 13 3 
1 

a 

6968 52129 2BP JJ3 19B 11.7 2363 lB 3 1 a 

6961 52123 2BP 1:l6 4.9 19 1095 0.6 1 1 



PLOT LAKE UfM UfM TEItTIARY ELEV 
EAST NORTH WATERSHED (m) 

2 li ffi61 52115 2BF lal 

2 12 qn5 52116 2BF 116 

2 13 qno mal 2BF 122 

2 14 qn4 52\33 2BP 1\3 

2 15 qn4 52138 2BP 122 

l Fe l' 6980 m55 2BF 153 

2 17 6988 52143 2BP 140 

2 18 6987 52122 2BP 125 

2 19 6993 52122 2BF 114 

2 al 6995 52147 2BP 155 

3 1 7176 m55 2BF 139 

3 2 7168 52160 2BF 140 

3 3 7176 52164 2BP 145 

3 4 7169 52171 2BP 149 

3 5 7179 52178 2BP 135 

3 6 7172 52188 2BF \31 

3 7 71SO 52183 2BF 143 

3 JI 7186 52181 2BP l3S 

3 9 1189 52167 2BP 152 

3 10 7183 52159 2BF 139 

3 1\ 7187 52158 2BF 140 

) feil 7188 m55 2BF 143 

3 13 7185 52151 2BP 143 

3 14 7183 52148 2BF 143 

3 15 7182 52147 2BF 143 

3 16 7197 52162 2BF 144 

3 17 7198 52165 2BF 149 

3 18 7198 52171 2BF 145 

3 19 7195 52181 2BF 143 

3 al 7190 52183 2BF \3S 

3 21 7192 52188 2BP 134 

3 22 7200 S2\SS 2BP 139 

3 23 nD2 52170 2BP 144 

3 2S 7202 52161 2BP 134 

3 :116 71!J1 52159 2BP 143 

3 Z7 7al5 52144 2BP 134 

3 28 7210 52140 2BP \3S 

3 79 7211 52142 2BF \31 

3 :l) 7212 52142 2BF \31 

3 31 7218 52141 2BP 1:116 

3 32 7215 52155 2BF 139 

} Fe}} 7216 52163 2BP 144 

3 34 7214 S2\SS 2BP 139 

3 35 7212 52170 2BP 144 

4 1 71.06 52023 2BF 149 

4 2 71DS 52032 2BP 158 

ARU DEPTH SHORELINE 
(ha) (ml (ml 

1.5 0.0 848 

5.7 1.6 2447 

2.S 0.6 1392 

3.9 0.6 1073 

19.1 4.5 2976 

12.2 6.9 2899 

1.5 0.9 896 

1.8 2.S 1369 

6.3 1.5 1435 

1,4 2.1 844 

7.3 8.7 1646 

1.6 1.5 667 

2.3 2.2 765 

5.2 14.0 1619 

1.9 0.6 861 

0.5 5.0 347 

7.2 1.4 1536 

0.3 1.0 238 

0.7 09 630 

3.8 1.0 15Z7 

1.8 0.8 903 

4.6 2.S 15al 

3.0 4,4 812 

2.0 2.0 956 

0.6 6.S 302 

2.2 7.7 887 

1.0 1.6 S87 

3.8 4.1 \338 

2.7 1.8 1006 

2.3 7.3 831 

1.0 \.ü 497 

4.9 9.2 1235 

2.2 6.8 SOI 

1.1 1.0 603 

1.7 2.7 718 

2.1 1.4 788 

4.2 9B 822 

0,4 0.6 3\3 

3.0 lOB n8 

1.7 4.4 7al 

5.9 6.0 2032 

9.4 5.6 2123 

1.2 1.5 608 

5.7 9.8 1421 

0.9 0.9 643 

6.7 7.0 1228 

RIPARIAN 1 TOTAL 
AREA Ibal STREAMS 

0.2 2 

4.3 4 

7.6 2 

1.2 5 

0.2 2 

6.7 2 

1.5 5 

0.6 1 

0.7 1 

1.0 1 

6.9 2 

0.9 2 

3.3 2 

1.4 1 

2.0 2 

3.9 2 

Il.2 3 

0.4 2 

3,4 4 

1.7 9 

0.7 4 

1.2 1 

3,4 1 

1.9 3 

1.0 1 

0.8 3 

0.0 1 

0.3 1 

1.9 2 

0.9 2 

10.2 4 

4.7 1 

1.7 5 

2.6 2 

0.3 1 

0.8 1 

0.3 1 

\.1 2 

3.9 5 

0.5 2 

6.6 2 

1.9 1 

1.7 1 

0.0 1 

2.3 1 

10.3 8 
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TOTAL 
ISLANDS 

1 

0 

1 

0 

0 

1 

0 

2 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 
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FLOT 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

S 

S 

5 

5 

5 

5 

5 

5 

LAKE UfM 
EAST 

3 7'1JJ2 

.! 71D6 

J. 72e.! 

6 7203 

7 71JJ2 

J 7205 

.2 7209 

10 7213 

Il 7217 

FeU 7211 

13 7217 

14 7220 

15 7217 

16 7216 

17 7230 

18 7229 

19 7225 

20 7221 

21 7230 

22 7233 

23 7233 

24 7229 

2S 7238 

26 7231 

27 7233 

28 7232 

Fel9 7239 

:lO 7243 

31 7241 

32 7244 

33 7248 

)4 7244 

lS 7245 

J§ 7250 

17 7253 

1 7129 

2" 7122 

3 7120 

4 7123 

5 7122 

6 7122 

7 7118 

8 7130 

9 7127 

10 7138 

Il 7133 

UfM TERTIARY ELEV AREA 
NORTH WATERSHED (m) (ha) 

52034 2BF 158 0.7 

52035 2BF 162 0.5 

52039 2BF 162 0.6 

52048 2BF Ull 1.3 

52OS4 2BF 174 1.3 

52055 2BF 177 \.0 

5206\ 2BF 158 0.4 

52060 2BF 158 4.6 

52OS4 2BF 168 12 

52046 2BF 177 3.8 

52042 2BF 1 fil 22 

52037 2BF Hi) 24.3 

52032 2BF 159 2.1 

52029 2BF 159 0.7 

52033 2BF 1 fil 92 

52041 2BF lfil 43.3 

52060 2BF 158 32 

52067 2BF 158 0.9 

52071 2BF 158 19 

52071 2BF 158 2.0 

52067 2BF 158 8.5 

520fil 2BF 159 82 

52056 2BF 168 5.8 

520S0 2BF 158 IS.o 

52047 2BF 1 (il \.0 

52024 2BF 149 7.9 

S2028 2BP 154 9.0 

52033 2BF 158 2.9 

52040 2BF lfil 2.6 

52042 2BP 158 02 

520S6 2BF 1 fil 9.1 

~2058 2BP 163 0.7 

52067 2BF 159 18.7 

52070 2BF 158 0.5 

52072 2BF 158 2.9 

51938 2BF 131 4.8 

SI941 2BF 131 5B 

SI947 2BF 126 2.0 

51952 2BF \17 0.9 

51958 2BP 117 0.3 

51962 2BP 120 8.0 

51972 2BF 122 212 

51971 2BF 113 9.6 

SI976 2BF Ils 3.3 

51967 2BP 113 6.1 

51958 2BP 117 8.1 

49 

DEPTH SHORELINE RIPARIAN TOTAL TOTAL 
(m) (m) AREA (ha) STREAMS ISLANDS 

0.6 561 4.4 2 0 

0.0 332 2.6 2 0 

0.0 428 9.5 4 0 

1.6 646 1.0 5 0 

OB 697 0.8 2 0 

0.0 428 0.0 1 0 

0.0 230 2.5 3 0 

4.3 1033 0.9 3 0 

OB 684 l.5 1 0 

4.8 96S 1.7 5 0 

2.3 733 1.1 1 0 

2.7 3295 1.9 4 3 

lB 616 4.\ 2 0 

12 453 0.6 2 0 

3.8 3072 1.6 1 2 

199 5919 4.5 2 4 

7.0 IlS5 13.1 7 0 

6.D 495 0.5 0 0 

2.4 S82 1.7 1 0 

4.1 7)/ 22 2 0 

26.4 1235 4.5 3 0 

7.7 1 SOS 0.7 1 0 

lB 1619 2.5 3 2 

6.8 3323 7.5 5 0 

0.9 441 12 2 0 

3.1 1827 1.0 9 0 

loS lm l.5 1 1 

2.4 929 3.6 3 0 

1.7 1253 3.\ 1 0 

\.D 168 \.0 2 0 

62 11JJ2 0.5 2 0 

0.7 412 0.9 1 0 

8.1 3488 2.3 3 0 

0.0 325 0.5 2 0 

12 8tJ7 12 2 
1 

0 

\.7 2062 1.7 1 2 

2.3 1701 3.4 0 0 

19 602 1.4 1 
1 

0 

12 439 0.7 1 0 

0.7 276 1.6 5 0 

9.7 1155 0.0 0 0 

6.8 3164 3.9 1 1 

8.4 2276 4.3 3 1 

0.8 894 2.1 7 0 

5.7 1445 1.2 1 0 

4.7 1678 0.1 1 0 



PLOT LAKE UI'M UI'M TERTIARY ELEV 
EAST NORTH WATERSHED Lm) 

5 12 7132 51953 2BF 116 

5 13 7143 51937 2BF 130 

5 14 7146 51944 2BF . 126 

5 15 7142 51959 2BP 116 

5 16 7148 51976 2BP 1Œ3 

5 17 7151 51964 2BF 1Œ3 

5 18 7155 51958 2BP \Il2 

! FCllI 7151 51942 2BF 126 

5 3l 7166 51934 2BF 116 

5 21 7160 51940 2BF 116 

5 22 7162 519S4 2BP 102 

5 23 7169 51963 2BP J31 

5 feU 7168 51971 2BF J3S 

5 ~ 7162 51974 2BP 13l 

6 .J. 7168 51731 'X:.A 118 

6 2 7175 51738 'X:.A 117 

6 3 7180 51730 'X:.A 118 

6 4 7172 51727 'X:.A 118 

, Fe! 7175 51721 'X:.A 12I 

6 6 7173 51716 'X:.A 1(1) 

6 7 7185 51711 'X:.A 116 

6 8 7184 51716 'X:.A 116 

6 9 7189 51718 'X:.A 117 

6 10 7182 51726 'X:.A 118 

6 11 7186 5173S 'X:.A 118 

6 12 7190 S1757 2BP 112 

6 13 7192 51746 2BP 112 

6 14 7196 51746 2BP 111 

6 \S 7199 51742 2BP 112 

6 16 7198 51731 'X:.A 118 

6 17 7195 517\5 'X:.A 117 

6 18 7191 51711 'X:.A 117 

6 19 7199 51718 'X:.A 117 

6 3l 7209 517\3 'X:.A 117 

6 21 720S 51714 'X:.A 117 

6 22 72a! 51731 'X:.A 118 

, Fe 23 7209 51734 'X:.A 118 

6 24 7209 51738 'X:.A 118 

6 2S 7203 51738 2BP 117 

6 26 720S 51747 2BP 112 

6 27·· 73)5 51749 2BP 

7 1 2839 51888 2BP 143 

1 Fe 2 2838 51895 2BP 144 

7 3 2847 5193l 2BP 134 

7 4 2847 51932 2BP 140 

7 5 2859 51928 2BP 138 

AREA DEPTH SRORELINE 
(ba) (ml (m) 

524 6.4 6943 

8.7 3.8 1722 

3.1 5.9 828 

0.8 0.7 456 

2.2 1.6 1039 

10" 2.6 2117 

2.8 2.2 904 

5" 3.5 1471 

\.7 1" 5\3 

5.4 7.7 1318 

ID 2.6 728 

5.4 5.2 2319 

7.4 1.8 3194 

0.6 OD 480 

0.8 OD 361 

13.9 16.1 2866 

13.9 8.8 28I/ 

1 \.7 16.S m5 

3.9 43 1138 

4.2 J.8 1601 

1.7 0.8 S83 

lU U 2679 

1.8 3.6 570 

2..5 2.9 1136 

S.4 6.S 1658 

4.2 9.3 ISS4 

13.8 15.7 1860 

7.9 10.8 1422 

13 0.9 496 

3lD 5.7 3729 

25.2 6.5 3807 

16.1 2.2 4128 

4.2 6.S 917 

2-D 5.2 525 

6.7 9.1 1380 

81.3 9D 11761 

7.3 1.3 2476 

3.3 2.8 998 

1 \.9 25.6 1779 

2.0 6.6 780 

5.6 2-D 2510 

6.3 8.2 1734 

4.2 4.7 1528 

4.7 2.6 1593 

1.5 0.9 sœ 

RIPARIAN TOTAL 
AREAlhal STREAMS 

0.7 9 

0.1 1 

1.8 2 

0.8 2 

1.0 2 

5.3 6 

1.9 2 

3.0 1 

0.0 1 

2.6 3 

8.4 10 

0.7 1 

3.2 4 

0.6 2 

0.4 2 

42.6 6 

J.1 3 

1.1 4 

0.2 1 

0.3 1 

0.0 1 

1.2 3 

0.2 2 

0.2 1 

0.0 1 

0.2 0 

1.8 3 

S.O 4 

0.5 2 

3.2 4 

6.6 6 

0.5 2 

0.0 1 

0.0 1 

0.2 1 

3l" 12 

3.0 2 

0.0 2 

0.2 1 

5.1 2 

2.9 2 

2..5 1 

3.1 2 

6.4 6 

0.6 2 
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TOTAL 
ISLANDS 

3 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8 

1 

2 

0 

2 

0 

3 

0 

0 

0 

1 

0 

0 

0 

3 

0 

2 

0 

0 

0 

JO 

1 

0 

2 

0 

2 

0 

0 

0 

0 
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PLOT 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

8 

8 

8 

• 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

• 
8 

8 

8 

8 

8 

LAKE 

6 

7 

8 

Fe9 

10" 

11 

12 

\3 

14 

15 

16 

17 

18 

.12 

Fe2e 

21 

22 

Z3 

24 

25 

26 

27 

28 

1 

2 

3 

Fe4 

5 

6 

7 

8 

9 

10 

11 

II 

\3 

14 

\S 

16 

17 

Fe II 

.12 

:J) 

21 

22 

23 

UJ'M UJ'M TER11ARY ELEV 
EAST NORTH WATERSHED (m) 

28.51 51923 2BP 138 

2853 51911 2BP 139 

2856 51893 2BP 144 

2860 51898 2BF 144 

28CiO 51900 2BP 

2868 51896 2BF 145 

2870 51907 2BP ISO 

2868 51932 2BP 139 

2864 51934 2BP 139 

2875 5192S 2BP 143 

2892 51889 2CA 0) 

2888 51890 1C.A 129 

2885 51895 2CA 129 

2890 51895 2CA 134 

2899 51896 2CA 139 

2888 519œ 2CA 134 

2889 51911 2CA 134 

2890 51914 2CA 139 

2884 51921 2CA 139 

2888 51924 2CA 139 

2884 51928 2CA 139 

2886 51932 2CA 139 

2890 51938 2CA 142 

28.58 52039 2BP 148 

28.57 52044 2BF 148 

2848 52049 2BP 143 

28S7 520S0 2BP 148 

28SO 52060 2BP 144 

28S7 52073 2BP 139 

2867 520S0 2BP 158 

2872 52046 2BP 157 

2868 52045 2BP 157 

28153 5:m1 2BP 158 

2872 52046 2BP \S7 

2877 52049 2BP 158 

2874 520S3 2BP 158 

2877 520S4 2BP 158 

2881 52069 2BP ISO 

2875 52073 2BP 152 

2890 52063 2BP 158 

2884 52044 2BP 154 

2889 52041 2BP 

2897 52044 2BP 1S2 

2899 5ïJJS7 2BP 158 

290S 520S8 2BP 159 

2903 5206'2 2BP 159 

51 

AltEA DEPTH SHOREUNE RIPARIAN TOTAL TOTAL 
/ha) (m) (m) AREA (ha) STIlEAMS ISLANDS 

l.S 7.5 579 27 3 0 

7.2 8.1 1188 38.7 10 0 

lA 6J) 1030 1.2 1 0 

10..5 2B 2570 8.0 3 0 

1.1 lA 406 6.9 1 0 

3.1 20 1019 1.0 1 0 

3.1 1.2 1147 20 2 0 

0.7 1.1 541 1.9 4 0 

5.2 l.S 874 0.2 1 0 

1.4 1.2 «» 0.6 2 0 

lA 0.8 60J 1.2 1 0 

5.3 6.2 1199 0.8 3 0 

0.8 0.0 426 0.3 0 0 

4.3 3A 799 21 1 0 

0.9 0..5 410 0.3 3 0 

0.7 0.9 459 0.8 2 0 

0.7 1.0 431 3.9 2 0 

7.0 t.o 2171 2S 4 0 

0.7 1.3 421 2..3 3 0 

1.9 1.6 648 1.9 2 0 

0.5 1.6 379 4.1 1 0 

3A 1.0 1247 7.8 8 2 

26.2 11.7 3505 5.0 4 0 

13.9 \.8 ZJ97 \3A 2 0 

3.9 4.1 894 27 3 0 

8.3 4.9 1975 2.6 2 2 

8.6 5.9 2293 7.8 6 1 

3.1 1.3 1230 1.7 2 0 

1.7 4A 518 20 1 0 

22 3.3 916 20 3 0 

22 7A 610 0.9 2 0 

4.8 5.5 1264 1.7 3 0 

20 0.0 684 4.1 3 0 

0.5 0.0 616 4A 7 0 

004 4.4 262 \.8 1 0 

3.7 4.3 1ro! 2.6 1 1 

71.7 13.9 7766 9 .. 9 7 1 

0.6 2B 362 3.3 1 0 

8.1 7.2 1628 2..3 2 1 

11.4 s.s \S\3 5.2 5 0 

0.0 

122 20 3652 14.2 3 0 

15.7 129 2668 9.3 2 1 

11.2 20 ZJ97 1.8 2 1 

8.1 3.0 1250 0.2 1 0 



PLOT LAKE UfM 
1 

UfM TEItTIAlty ELEV 
1 

AItEA 
EAST NORTH WATEltSHED Iml (ha) 

8 24 2895 52066 2BF \S1 
1 

26 

8 25 1.897 521J78 2BF lS3 
1 

4.8 

9 1 2988 52102 2BF 147 2.7 

9 2 2988 52112 2BF ISS 0,01 

9 Fe3 2984 52114 2BF 154 8.5 

9 4 2976 52138 2BF 149 24.6 

9 5 2988 52141 2BF ISO BA 

'9 6 2996 52130 2BP ISS 1.2 

9 7 29'17 52120 2BF ISS 11.7 

9 8 2993 52106 2BF 147 16.7 

9 9 29'17 52103 2BP 147 4.5 

9 10 2998 52086 2BP 158 8.6 

9 Fe Il 3003 52096 2BP 154 73 

9 12 JOœ 52098 2BP 154 1.9 

9 13 3003 mas 2BP 148 163 

9 14 3007 m17 2BF 148 4.8 

9 15 300S 52125 2BP lS2 3.2 

9 Fe 16 3013 52109 2BP 148 63 

9 17 3019 52106 2BP 149 0,01 

9 18 3015 52104 2BP 148 4,01 

9 19 3018 S2l03 2BF 149 03 

9 20 3030 52102 2BF 163 2.1 

9 21 30Zl mal 2BF 149 0.8 

9 22 3035 521a1 2CA 154 15n 

9 23 3028 52111 I!:.A 154 1.1 

9 24 3038 52120 I!:.B 154 103 

9 2S 3022 52134 I!:.B 143 7.1 

LEGE ND 

VARIABLE EXPLANA TIONS 

UTM EAST = UlÙversal TllIJ1sverse Mercalor Easling coordin81e 
UTM NORTH = Universal TllIJ1sverse Mercator Northing coordinate 
(UlM Zone = 16, Plots 1-6; UlM Zone = 17, Plots 7-9) 
TERTIARY W A TERSHED = tertiary walershed idenlifier code 
ELEV = lake elevation above sea level 
AREA = open waier area of Jake 
DEPTH = mean mid-Iake depth 
SHORELINE = length of open waterperimeter 
RlPARIAN AREA = area of riparian zone adjacenl to Jake 

DEPTH 
lm) 

13 

5n 

1.1 

lA 

1.5 

6.5 

4.8 

0.6 

5.2 

6,01 

lA 

5.6 

1.7 

lA 

1.2 

ID 

3.7 

3.8 

0.8 

13 

13 

1.6 

13 

lA 

0.9 

16.5 

1.6 

TOT AL STREAMS = annulative nwnber of slreams flowing into and draining lake 
TOT AL ISLANDS = nwnber of islands in lake 

52 

SHOItEUNE ItIPAItIAN TOTAL TOTAL 
lm) AItEAIb.) 1 STREAMS ISLANDS 

1429 4.8 
1 

4 

1417 7.8 4 
1 

930 4.9 1 

347 53 1 
1 

ZlO6 lA 3 
1 

3889 1.2 2 
1 

1958 2.4 2 

664 3.1 3 

2142 2.3 1 

3736 liA 7 

9(f} 2.3 2 

1971 0.5 3 

1726 0.9 2 

594 53 4 

S038 8.9 2 

1939 4.9 3 

774 3.6 2 

1754 2.0 1 

286 1.6 4 

1706 1.9 4 

212 1.8 5 

912 1.6 2 

401 2.7 3 

3438 2.1 2 

6Z1 lA 1 

2425 1.8 2 

1665 5.9 3 

NOTATIONS 

Fe lAke N IImber = food chain lake 
lAke Rllmb" - drained as of autwnn 1995 
lAke Nllmber •• = lake joined 10 Jake above 
. = no data 

1 

0 

0 

0 

2 

0 

1 

0 

1 

2 

0 

à 

0 

0 

0 

0 
1 

0 
1 

0 
1 

0 
1 

0 

0 

0 

0 

2 

0 

0 

0 
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Table 14. 

PLOT· pH 
LAKE 

1-1 6.98 

1-2 S.38 

1-3 4.88 

14 S.06 

I-S 4oS1 

1-6 4.83 

1-7 S.09 

1-8 S.18 

1-9 S.2 

1-10 4.88 

1·11 S.18 

1·12 S.18 

1-13 S3 

1·14 4.88 

I·IS S.s4 

1-16 SA 

FC 1-17 4.91 

1-18 4.8 

1-19 S.II 

1-20 S.12 

1-21 S.22 

1-22 4.71 

FC I.%) S.20 

1-24 S.29 

1-2S 4.57 

1-2,6·· 4.99 

1-27 4.61 

1-28 4.67 

53 

Average chemical characteristics of Algoma study lakes, identified by plot and lake number. Chemical values are four year means (fall sampling: 
1988, 1992, 1994, 1995). (See legend for explanation of variables and notations). 

ALK COND ca 
l!!ll 

N. K a SIO, 50. COWR' DOC TIC {~) NO,NO, TKN TP AI' Mn' Fe' 
~ Iuea/Ll luS/cml (tM!L1 (nu>lU ImoiLI ImaILl (molLI (molU (bul {molLI (mo/L) (mé'Ll (mlllL) (peq/L) {JlNLL fIIeqlLL (peqlL) 

2œJI 3S.4 4.44 0.9S 0.72 037 0.23 3.9 SOS3 SO 6.46 2049 1S.46 0.023 0.33 6.11 83.4 6.4 S2.8 

-II 26.6 1A7 0.44 0.S3 0.1 O.II 3.14 4.48 60 9.7S 0.47 12.S2 0.009 0.44 13.13 240.6 26.2 92 

-16oS 19.7 0.84 0.22 0042 0.13 0.16 2.92 3.92 3S 6.I1 0.28 30.14 oms 03S 4oS3 328.7 21 90.2 

·14.8 19.1 0.88 0.21 0.38 0.11 0.17 2AS 4 30 4.83 0.2 72.84 0.031 039 S.OS 274.2 22.9 39.8 

-37.2 2304 0.84 0.24 039 0.14 0.19 2.68 2.79 90 13.6 0049 3UI 0.007 0.46 6.s4 4233 26.8 303 

-23.8 21.3 0.9 0.23 0.4 0.12 O.II 2.21 3.88 SO 7.42 0.22 79.7 0.032 039 4.79 3œ.7 23.7 87.9 

-S.9 17 0.91 0.24 0.44 O.IS 0.18 2.76 3.S6 4S 6.3S 0.2S 88.38 0.033 037 6.S3 331.8 203 98.1 

4.8 18 0.98 0.27 0.44 O.IS 0.19 2.86 4 30 S.14 0.2 26.OS O.oz8 0.28 S.71 249 32.8 74.3 

-6.1 18.4 1.07 O.II 0.44 O.IS 0.11 2.64 4.26 2S 4.87 0.17 31.07 0.034 0.3 S.86 23S 19.7 S3.1 

-19.9 22.9 0.9 0.22 0.S7 0.1 0.19 3.38 S.02 20 S.II 0.24 23.26 0.014 0.27 S.06 263.8 20.9 36.7 

4.2 17.2 0.97 0.26 0.s7 0.14 0.2 2.83 3.97 3S S.22 0.19 24.67 0.0z8 0.24 3.67 258.2 33.7 81 

-3.2 140S 0.79 0.21 0.38 O.IS 0.16 1.1 3.1 2S s.œ 0.26 46.41 0.019 0.3 6.14 183.6 17.6 89 

S.S IS.2 0.9S 0.23 OAS O.IS 0.2 2.29 3.21 3S S.81 0042 42.7S 0.01 0.4 9.8S 2343 3S.2 81.3 

-11.2 18.4 0.84 0.2S 0.42 0.13 0.21 2.9 3043 4S 8.2S 0.28 27.61 0.009 0.38 6.S9 457.7 31.1 96.3 

12.7 18 132 037 0.S4 0.16 031 4.1 3.64 40 7.84 037 3S.œ O.OIS 0.36 6.29 364.1 33.8 86.6 

OOS ISA 0.99 0.28 0.46 0.16 O.IS 1.S8 3.79 20 4.7 0.24 49.06 0.019 032 S.74 189.6 16.2 138 

-11.1 16.9 0.7S 0.19 0.37 0.12 0.16 2.2 3oS2 2S S.62 0.21 29.21 0.016 034 S.6S 386A 30 93 

-16.2 18.1 0.77 0.2 034 0.12 0.19 2.78 3.14 4S 7.D4 0.28 18.4S 0.009 03S 4.9S 404 26.2 81.7 

4.8 16.7 1 0.24 0.39 0.11 0.14 2.88 3AS 4S 7.14 0.21 72.17 0.019 0.46 8.93 342.7 22.3 9304 

-8.2 18.6 0.9S 0.2S 0.S4 O.IS 0.23 2.8 4.12 30 S.OI 0.18 29.41 0.048 0.27 3.66 2S6.8 34.7 73.7 

·1.8 16.1 0.97 0.26 0.S6 0.14 0.22 2.94 3.64 3S S.74 0.2 18.88 0.021 O.II 4.21 26S.1 34.2 &SA 

-6.1 3S 0.9 0.2S 0.44 0.11 039 3.79 S.37 SS 93 0.18 19.67 0.012 039 MS 388.4 26.8 178.1 

.0.3 22.9 1.01 0.27 0.S7 O.IS 0.24 3.12 4.S1 40 6.s2 0.18 19.œ 0.017 0.32 S.23 lOS.3 26.8 IIS.2 

0.6 14.9 0.79 0.22 0.37 0.14 0_17 2.37 3.37 20 S.13 0.1 3S.6 0.024 0.24 3 184.2 26.8 67.8 

-32.S 28.7 134 033 1.03 0.19 OoSl 4.S4 6.28 9.66 6.3S 

-s.a 16.3 0.86 0.2S 0.43 0.11 0.16 3.07 2.9 60 8.96 0.28 28.32 0.011 0.36 6.18 418.3 2904 170.6 

-37 283 0.91 0.2S 0_S4 0.12 0.23 2.84 4.SS 60 IOoS3 0.2S 20.11 0.008 0.4S 6.13 462.2 31.1 163.1 

-IS.6 1 90S 0.84 0.21 0.36 0.1 0.21 3.17 3.28 60 9.s3 O.II 102.2 0.D09 0.4S 7.11 SOl.7 3S3 203.2 
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PLOT- pH ALK COND Ca Ma N. K a SIO, SO, COLOR' DOC TIC NH. NO,NO. TKN TP AI' Mn' Fe' 
LAKE (uealLl (uS/cml (maiLl (mRÏü (moiLl (moiLl (moiLl (moJi.l (moiLl (bul (moiLl (molLl (uea/Ll (molLl (molL) (uea/L) (uea/L\ (ueG'U (uea/Ll 

1-29 5.1 -7.7 17.8 0.96 0.25 OA2 0.17 0.16 1.62 3.'17 25 4.98 0.19 21.55 0.û18 0.32 4.43 145.2 24.7 105.7 

1-JO 4.52 -30.9 22.4 o.n 0.23 0.4 0.07 0.2 2.71 3.33 75 10.65 0.18 13.1 0.007 0.34 5.14 515.3 21.5 205.2 

1-31 5.08 -5.6 17.5 0.98 0.28 0.46 0.15 0.17 2.56 3.94 40 6.29 0.23 35.6 0.û18 0.33 5.18 305.9 33.5 138 

1·32 4.61 -27.7 25.1 0.96 0.27 0A6 0.2 0.23 3.73 4.54 55 9.67 0.26 21.06 0.008 0.39 5.52 443.4 34.7 133.1 

1·33 5.1 -10 19.2 0.94 0.25 0.52 0.16 0.22 2.19 4.73 10 4AS 0.19 49.5 0.019 0.21 4.27 115.2 31.3 17A 

1-34 4.95 ·11 A 20.9 0.95 0.26 0.56 0.13 0.26 2.72 4.35 50 7.51 0.25 86.15 0.029 0.45 5.31 364.1 37.8 145.2 

2·1 6.66 155 32.4 4.78 0.6 0.55 0.17 0.2 2.71 4.1 55 9.54 1.99 96.48 0.045 0.62 11.04 80.7 7 82.7 

2-2 6.76 161.8 33.4 4 .93 0.41 0.44 0.21 0.14 1.72 4.96 20 6.85 1.97 57.5 0.053 0A6 7.28 47.6 4A 21.2 

2-3 6.78 192.9 36.6 5.56 0.41 0.39 0.21 0.16 1.36 5.19 25 5.15 2.4 72.1 0.056 0.47 8.44 18.5 3.5 19.3 

2-4 7.06 376.4 54.5 9.56 0.46 0.53 0.2 0.25 4.1 5.18 50 6.91 4.37 34.79 O.on 0.37 5.86 42.9 7.1 26.4 

~ 

U 7.16 421.2 57.9 10.4 0.49 0.49 0.2 0.17 1.44 5.43 35 5.31 5.18 34.73 0.035 0.38 6.95 25.8 4.5 52.7 

Fe 2.-7 6.98 212.6 35.1 5.72 0.38 0.4 0.17 0.16 0.9 4.16 25 4.83 2.44 36.43 0.û12 0.37 6.15 9.7 5.3 5 

2·8 6.97 173A 36 5.28 0.44 0.53 0.2 0.19 2.35 5.9 10 3.19 2.39 13.94 0.095 0.22 3.78 11.5 2 5 

2·9 6.81 144.3 33.3 4.58 OA5 0.54 0.19 0.19 2.n 6.(J/ 15 3.86 1.93 23.1 0.00 0.27 4.24 16.6 6.5 12 

2-10 6.85 175.1 36.3 5.47 OA 0.43 0.2 0.14 1.31 5.49 15 5.25 2m 63.29 0.046 0.48 8.2 19.1 3.7 11.7 

Hl 

2-12 6.9 230.3 40.6 6.58 0.64 0.59 0.22 0.27 3.93 4.75 55 7.55 2.78 35.56 0.05 0.46 8.84 85.5 6.5 69.5 

2-13 6.9 272.4 45.9 7.98 0.58 0.54 0.22 0.23 3.78 5.2 60 9.62 3.28 13.6 0.036 0.43 7.39 79 3.6 45.1 

2-14 7.09 378.6 60.4 9.n 0.87 0.97 0.18 0.29 5.99 7.52 40 5.16 4.89 60.52 0.12 0.38 3.74 38.4 3.3 24A 

2-15 6.7 103.8 27 3.52 0.42 0.52 0.19 0.19 2.73 4.93 25 4.54 1.27 49.78 0.041 0.33 5.33 43.3 5.9 13.6 

Fe }·16 6.31 32.7 19.6 1.95 0.36 OA5 0.18 0.14 1.3 4.49 15 3.66 0.7 33.66 0.034 0.29 4.01 37.3 7.9 29.1 

2·17 5.84 33.5 24.7 2.64 0.39 0.47 0.33 0.37 4.66 5.39 50 5.53 1 17.9 0.c1l9 0.28 5.27 149.7 8.2 60.2 

2-18 6.84 222.9 37.5 5.68 0.53 0A6 0.21 0.15 1.11 4.73 25 4.55 3.1 29.5 0.029 0.4 6.58 18.2 5.8 60.5 

2-19 6.89 217.9 39.7 5.89 0.63 0.59 0.24 0.22 3.04 5.7\ 20 5A? 2.58 11.58 0.017 0.5 7.3\ 45.5 2 JO.3 

2-20 5.87 25.5 22.3 2.54 0.33 0.39 0.16 0.21 2.62 5.12 40 6.09 0.76 20.27 0.042 0.32 4.93 128.6 4A JO.3 

3-1 5.7 \2.9 18.1 1.53 0.38 0.57 0.2 0.24 2.2 3.82 55 8.\3 OA3 45.12 0.012 0.46 5.37 198.8 27.4 178.5 

3-2 5.2 1.3 20.3 1.58 0.38 0.64 0.17 0.3 4.29 3.94 70 lO.n 0.48 29.34 0.0\4 OA9 8.9 298.5 22.1 193 

3-3 5.35 7.6 21.4 1.73 0.41 0.65 0.17 0.27 3.73 4.87 70 9.39 0.37 16.23 0.012 0.38 4.98 344A 26.7 104.9 

3-4 5.61 5.3 20.9 1.62 0.36 0.6 0.2 0.25 1.73 5.27 25 5.56 0.5 25.35 0.036 0.33 3.98 98 17.8 40A 

3·5 6.01 23 21.8 1.79 0.4 0.57 0.16 0.34 4.17 5.1 50 6.93 0.53 10.56 0.007 0.34 5.5 230.3 18.3 63A 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PWT- pH ALK CON» Ca MI N. K a SIO, SO, COLOR' DOC TIC h~_) ~~~ 
TKN TP AI' Mn' Fe' 

~E lueaIL) . illSJcm) ImlliL) ImiL) imJdL) ImaIL) ImlliLl ImlliL) ImIliLl Ihu) ImaIL) IIna/L) ImlliL) luoa/Ll (u..wU (u..wLI (u«>'L1 

~ 6.11 35.4 15.8 1.57 0.31 0.54 0.16 0.2 un 4.17 45 6.17 0.69 35.85 0.009 0.47 5.03 111.9 14.2 196.9 

J..7 6.02 14.1 18 1.6 0.35 0.53 0.15 0.19 1.33 4.83 45 6.25 0.4 102.5 0.058 057 9.08 110.6 10.4 48.6 

oH 4.3 -59 41.6 1.64 0.36 0.75 0.17 0.35 5.92 8.44 Il 5.57 

J..9 4.91 -7.8 19.7 1.16 0.29 0.49 0.1 0.23 2.78 3.43 70 1\.34 0.36 79.46 0.012 0.36 8.18 317 41.4 190.9 

J..IO 4.98 -5.3 20.5 1.27 0.34 0.57 0.2 0.29 3.59 3.74 70 1\.09 0.4 56.42 0.007 0.53 8.68 'SJ.7 31.3 228.4 

J..11 5.17 .{).6 18.3 1.14 0.31 0.53 0.12 0.21 2.53 4.3 50 6.13 0.41 27.09 0.014 0.34 5.05 214.8 26 83.5 

FC J-12 5.21 0.2 17.2 1.04 0.28 0.47 0.19 0.19 1.07 4 45 6.1 0.33 79.42 0.021 0.48 6.J9 171.7 23.3 101.9 

J..13 5.18 -3.5 19 1.16 0.35 0.48 0.18 0.19 1.28 4.26 45 6.64 0.25 9.94 OfXfI 0.33 5.71 91.5 16.5 59 

J..14 4.82 -II 23 1.72 0.45 0.62 0.23 0.28 3.56 3.63 90 9.76 0.49 56.66 0.014 0..5 8.28 175.2 15..5 189.1 

J..15 6.26 47 21.9 2.06 0.47 0.65 0.31 0.22 2.84 4.58 4S 6 1.49 38.14 0.025 0.39 5.5 105 6.7 93.6 

J..16 5.12 0.2 17.8 1.17 0.33 0.56 0.14 0.16 3.38 3.55 60 8.24 0.42 21.57 0.01 0.37 6.35 328.8 38.6 159.4 

J..17 4.97 -3.1 20.4 1.36 0.36 0.59 0.16 0.24 4.63 3.36 90 12.12 0.59 35.94 0.007 0.53 9.38 359 35.4 201 

J..18 5.47 6.9 21.7 1.71 0.36 0.55 0.19 0.22 3.43 4.95 JO 6.09 056 48.34 0.029 0.39 5.57 236.3 21 46 

J..19 5.68 9.1 19.5 1.65 0.34 0.49 0.2 0.19 1.87 4.5 JO 6.43 0.45 48.09 0.023 0.42 5.22 143.9 5.3 27.5 

J..20 6.62 92.3 24.8 2.92 0.49 Q.S4 0.25 0.22 2.92 3.9 45 6.1 1.22 21.95 0 .016 0.36 6.71 84.5 26.4 157.5 

J..21 6.47 85.8 26 3.23 0.59 0.55 0.15 0.23 2.57 4.1 70 9.37 1.39 l3.n 0.009 0.44 7.08 133.3 8.6 '196.7 

J..22 6.21 43.4 23.6 2.91 0.44 0.47 0.14 0.21 2.45 4.24 75 10.43 0.94 39.23 0.009 0.48 6.92 156.4 15 164.2 

J..23 5.35 1.3 2\.6 1.82 0.36 0..58 0.13 0.24 4.28 4.81 50 7 .74 0.44 34.99 0.013 0.37 5.56 268.4 29.5 94.1 

J..24 5.4 15.5 18.9 1..58 0.41 0.6 0.35 0.22 3.89 2.45 90 13.84 0.71 21.31 0.005 0.59 8.04 231.9 32.8 203.4 

J..25 5.85 15 19.3 I.n 0.4 0.69 0.17 0.27 4.01 3.9 55 7.09 0.44 13.47 Om5 0.36 5.23 241.9 21.2 107.7 

J..26 6.24 47.4 21.2 1.96 0.45 0.72 0.21 0.2 2.18 3.96 35 5.43 0.85 63.73 0.033 0.49 10.81 102 17.4 84.8 

J..27 5.91 19 21.8 1.94 0.43 0.88 0.17 0.35 5.23 5.24 50 6.55 0.46 26.87 0.019 0.36 5M 236.7 9.3 39.4 

J..28 6.39 52.1 22.3 2.04 0.5 0.75 0.22 0.24 \.23 5.19 20 3.96 0.96 28.78 0.019 0.35 4.69 37.1 5.3 13.9 

J..29 5.9 JJ.7 22.6 \.99 0.47 0.8 0.16 0.35 5.71 5.63 45 6.18 0.61 16.61 0.033 0.32 5.02 247.2 9.3 49 

J..JO 6.14 31.1 19.9 \.7 0.4 0.7 0.17 0.31 2.71 4.34 35 5.05 0.74 46.26 0.033 0.35 7.06 12\.4 25.6 IJO.1 

J..31 6.22 32.5 19.6 \.73 0.41 0.73 0.17 0.27 2.52 4.25 JO 4.55 0..58 2\.98 0.044 0.34 5.25 103.3 9.3 103.9 

J..32 5.69 17.3 18.8 1.42 0.33 0.64 0.22 0.23 1.7 3.75 55 6.59 0.73 135.8 Om5 056 9 163.8 16.2 175.9 

FC J-JJ 6.05 26.3 19.7 1.48 0.39 1 
o.s5 0.19 

1 
0.23 0.82 4.47 25 5.23 0.53 38.04 Om8 0.41 6.S6 78.7 7.7 66.1 

J..34 6.3 40.4 20.7 2.17 0.34 
1 

0.53 0.13 
1 

0.26 4.71 4.19 JO 5.09 0.91 11.13 0.009 0.3 3.69 151.3 4.2 12.2 

J..35 6.52 63.1 24.1 2.38 0.52 0.69 0.19 0.26 2.35 5.05 20 3.83 0.98 51.42 0.038 0.32 3.44 47.6 4.7 28 

4-1 5.9 19.6 18..5 1.59 0.32 Q.S7 0.19 0.29 3.5 4.51 20 4.69 0.45 18.64 0.012 0.28 3.81 119.9 6.6 33.9 
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PLOT- pH ALK COND Ca Ma N. K a SIO, SO, COWR' DOC TIC NU, NO,NO, TKN TP AI' Mn' re' 
LAKE luooILI luS/tml ImlliLl (m.JU Imo/U ImlliLl (mo/LI Imo/Ll (maiL) (bu) (maILl (mo/L) ( ..... lLl 1 (mo/U (mlliL) ( ..... lLl (ue<r'L) (ue<r'Ll (ue<r'Ll 

4-2 5.29 5.1 20.5 1.5 0.34 0.59 0.17 0.18 2.8 4.49 50 6.79 0.37 26.6 0.021 0.32 5.58 220.4 24.8 165.1 

4-3 5.68 22.5 20.3 1.77 0.37 0.63 0.28 0.46 5.22 4.43 25 5.26 0.6 10.99 0.Dl5 0.25 4.66 152 13.7 49 

~ 

!:l 

4-6 4.95 -".7 18.9 1.17 0.28 0.5 0.24 0.31 3.87 3.68 55 8.09 0.47 34.33 O.cm 0.39 8.24 250.9 38.4 247 

4-7 5.48 5.6 17.2 1.45 03 0.53 0.14 0.21 3.5 4 40 6.17 0.36 20.77 0.016 0.37 10.73 193.9 48.5 115.5 

~ 

.±2 

4-10 6.04 21.4 19 1.81 034 0.54 0.16 0.18 2.97 4 .77 15 3.59 0.49 36.84 0.038 0.24 3.97 1113 6.3 15.7 

4-11 5.36 3.5 16.9 1.32 0.27 0.45 0.1 0.22 3.86 43 20 4.25 032 6.88 0.008 0.22 2.72 230 253 22.2 

FC4·12 5.23 -".7 20.4 1.35 0.27 0.42 0.17 0.18 2.25 4.74 30 5.46 0.31 70.95 0.032 0.38 7 .76 230.1 26.9 73.4 

4-13 5.65 12 16.8 1.17 0.27 0.42 0.34 0.13 1.29 2.5 20 5.79 0.47 80.77 0.041 0.51 9.13 70.1 Il 45.7 

4-14 5.24 ·2.7 16.6 1.05 0.29 0.39 0.14 0.13 0.85 4.09 25 5.22 0.22 23 0.019 0.3 6.14 148.8 20.9 59.1 

4-15 5.41 4.2 14.6 0.86 0.24 0.37 0.1 0.09 1.08 3.22 60 5.58 032 172.1 0.019 0.58 11.02 245.8 15.4 169.5 

4-16 5.44 7.7 15 1.03 0.28 0.41 0.23 0.17 1.44 3.1 35 5.63 0.53 51.92 0.016 0.47 10..51 166.1 22.8 134.2 

4-17 5.21 ·2.7 16.6 0.88 0.24 0.43 0.17 0.13 0.95 3.76 25 4.48 033 96.45 0.029 0.45 7.62 90..5 19.2 63.7 

4-18 5.3 1.8 16.7 1.15 0.28 0.41 0.17 0.16 0.91 4.03 20 4.54 0.21 56.29 0.021 0.29 5.18 99.7 17.6 59.3 

4-19 5.3 3 17.6 1.24 031 0..52 0.22 0.23 2.3 4.02 25 6.68 0.41 68.21 0.019 0.38 6.67 186.1 28.6 105.2 

4-20 5.61 10.2 17.1 13 035 0..53 0.23 0.2 1.66 4.51 15 4.08 0.32 20.27 0.02 0.25 5.04 103.4 13.8 38.4 

4-21 5.86 15.6 18.9 1.66 0.35 0.55 0.18 0.15 1.26 4.81 15 4.47 039 26.61 0.03 034 6.25 75.1 3.5 15.7 

4-22 6.55 66.7 23.8 2.75 0.44 0.55 0.21 0.21 1.87 4.43 15 5.D7 1.05 15.67 0.017 0.36 7.09 63.3 4.9 21.1 

4-23 6.68 83.2 24.8 3.1 0.47 0.57 0.22 0.17 2.52 4.59 20 4.26 1.2 12.52 0.013 0.23 437 47.4 5.4 14.2 

4-24 6.23 37.1 20.1 1.94 038 0.51 0.19 0.16 1.18 4.87 10 3.62 0.67 43.01 0.02 0.33 6.02 35.6 5.5 27.4 

4-25 5.19 -8 18.9 1.06 032 0.39 0.17 0.14 0.88 4.16 25 5.38 0.27 18.77 0.017 0.36 7.57 105.6 14.7 40.9 

4-26 5.72 lU 19.7 1.81 039 0.54 0.2 0.26 1.87 4.56 60 6.45 039 28.18 0.019 037 5.41 186 17.4 150.2 

4-27 532 .{J.3 17.1 1.22 0.29 0.43 0.19 0.18 1.02 4 .14 25 4.55 0.29 13.81 0.02 0.26 4.38 1133 17.7 65.1 

4-28 6.17 25.6 19.8 1.7 0.44 0.62 0.2 0.17 2.45 4.86 20 3.99 0.58 17.08 0 .021 0.25 4.55 86.4 8.9 95.2 

FC 4-29 5.15 ·3.6 18 1.09 0.27 0.48 0.1 0.1 134 4.61 20 4.12 0.22 114.6 0 .06 0.4 5.19 142.1 22.1 19.6 

4-30 5.94 21.5 17 1.2 0.27 0.43 0.32 0.16 l.S 3.72 35 5.71 0.56 140..5 0.023 0..59 lO.œ 1273 12.1 98.9 

4-31 5.67 9.9 16.5 !38 035 0.52 0.21 0.14 1.85 3.44 50 8.0! 0.42 32.59 0.021 0.48 7.87 133.5 15.8 92.6 

4-32 5.86 11.4 17.9 1.61 0.37 0.57 0.25 0.19 3.71 3.92 40 6.45 0..52 10.93 0.028 034 7..53 160.2 24.9 131.7 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PLOT- pH ALK COND a. (~U Na K a Slo, SO. cowa' DOC TIC 
(!!i,\ 

NO,No, TKN TP AI' Mn' Fe' 
LAKE luoa!U (uS/cm) (nuiLl (1IHlIL1 I ...... LI Im"'L\ ( ...... L\ (molL) ~!!L lma1J.,\ Im"'U (rnldL) LIJ!2ILl luoa/Ll (peqlL) ~1Leq/LI (u .... U 

4-33 5.94 21.3 17.9 1.65 0.33 0A4 0.18 0.17 0.8 4.45 15 4.09 0.45 18.49 0.014 0.29 5.99 63.4 8.5 26.6 

4-34 5.2 1.6 20.1 1.68 0.31 0.46 0.15 0.4 4.88 4.61 25 5.28 0.54 7.86 0.015 0.24 3.46 216.1 15.3 43.9 

4-35 6.6 101.5 26.7 3.36 0.46 0.54 0.18 0.19 1.42 4.81 20 S.35 1.08 33.08 0.017 0.35 6.OS 55.9 5.4 24.7 

Ui 

4-37 6.65 IOS.4 26.9 3.57 0.47 0.53 0.2 0.2 1.74 4.41 30 5.42 1.41 2S.8 0.026 0.35 5.94 67.7 7.4 43.1 

501 5.85 19.4 18.7 1.74 0.36 0.75 0.22 0.26 1.71 3.8 7.65 0.59 81.64 0.063 0.42 7.44 113.2 13.9 78.6 

S·2·· 5.98 13.7 16.1 1.43 0.33 0.47 0.22 0.23 1.12 3.03 7.23 0.31 14.37 0.013 0.41 7.85 109.1 12.4 48.9 

503 5.92 20.2 18.1 1.41 0.3 0.54 0.2 0.33 1.65 3.91 6.27 0.51 33.4 0.028 0.37 7.19 IOS.9 10 43.4 

5-4 5.71 16.3 19.7 1.78 0.36 0.65 0.19 0.13 2.41 4.27 40 7.79 0.62 25.81 0.019 0.4 7.49 153.5 14.7 67.9 

505 6.11 37.7 22.2 1.98 0.4 0.58 0.27 0.31 1.92 4.92 2S 4.61 0.71 15.99 0.046 0.23 4.32 54.3 12.4 48.4 

S-6 6.35 44.1 21.4 2.02 0.41 0.57 0.27 0.3 1.9 4.47 30 4.67 0.74 18.62 0.042 0.26 7.35 51.2 20.9 51.1 

507 6.38 44.3 20.5 1.89 0.4 0.57 0.18 0.28 2.22 4.28 2S 4.7 0.71 30.44 0.022 0.3 5.03 46 15.7 74.5 

S-8 6.33 23.4 20.7 1.96 0.41 0.54 0.16 0.31 1.97 4.26 30 5.97 0.79 24.51 0.012 0.35 4.99 8B 16.2 82 

509 6.37 69.7 22.9 2.33 0.47 0.62 0.17 0.32 2.37 4.19 30 5.94 1.12 9.86 0.03 0.33 7.13 84.2 13.6 83.5 

5010 5.42 1.9 18.7 1.18 0.36 0.46 0.2 0.14 1.66 3.42 40 7.33 0.36 34.39 0.Ql5 0.4 5.74 152.9 16.9 98.4 

5011 5.75 15.8 19.3 1.53 0.37 0.57 0.22 0.23 1.47 4.58 60 7.4 0.31 33.85 0.Q08 0.34 4.99 173 20.2 213.7 

5012 6.35 45.7 21.7 2.02 0.41 0.59 0.27 0.31 2.24 4.55 20 4.42 0.75 27.31 0.047 0.25 4.65 52.S 13.1 57.2 

5-13 5.45 5.4 17.6 1.26 0.32 0.63 0.2S 0.32 1.S7 4.3 45 6.53 0.36 S4.22 0.021 0.38 9.4 135.1 20.5 lOS 

5-14 5.98 23.2 18.6 1.57 0.34 0.65 0.25 0.31 1.26 4.63 15 4.18 0.59 46.35 0.049 0.27 4.32 83.2 11.6 S4.4 

5015 6.42 44.8 21.4 2.1 0.42 0.79 0.26 0.2 2.23 3.88 25 4.35 0.69 24.64 0.035 0.29 3 .98 54.9 9 50.4 

5016 6.53 62.6 24.3 2.51 0.52 0.86 0.29 0.3 3.71 4.74 20 4.79 0.9 12.Ql 0.091 0.22 3.19 60.6 4.7 32 

5-17 6.44 55.l 24.4 2.53 0.52 0.85 0.28 0.31 3.61 5.22 20 4.64 0.96 10.87 0.217 0.18 3.85 61.7 7 39.7 

5018 6.47 56.5 23.6 2.37 0.5 0.85 0.29 0.32 3.44 4.76 2S 4.27 0.83 30.83 0.217 0.23 4.Q9 64.2 10.9 49.6 

FC 5-19 1 
6.16 26.2 20 2.01 0.39 0.64 0.21 0.23 1.64 4.39 30 6.23 0.59 41.11 0.064 0.35 4.34 117.7 5.2 55.9 

5-20 6.37 61.4 24.1 2.37 0.56 1.01 0.22 0.26 3.64 4.93 2S 6.13 0.98 26.21 0.028 0.4 5.95 84.8 6.1 35.7 

5021 6.12 37.4 22.9 2.06 0.46 0.7 0.21 0.52 3.53 5.23 4S 7.28 0.72 52.62 0.022 0.39 5.86 162.7 16.4 15407 
, 

5-22 6.42 53.5 24.2 1 2.47 0.51 0.86 0.29 0.35 3.52 5.21 2S 4.27 0.86 12.25 0.074 0.23 4.28 65.5 6.6 48.5 

5023 5.2 ..0.5 16..5 1.04 0.27 0.55 0.12 0.25 1.7 3.85 30 6.68 0.38 41 0.001 0.36 6.65 179.3 20.2 80.3 

FC5-14 5.27 3.7 20 1.64 
1 

0.36 0.66 0.14 0.24 3.OS 4.32 70 10.21 0.33 13.01 0.012 OA1 6.68 283.6 20.5 135.2 

5-2S 

~ 
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PLOT. pH ALK COND Ca MI N. K a SiO] SO. COLOR I DOC TIC NH, No,NO, TKN TP Ail Mnl Fel 
LAKE (oeaJL) (uSlcm) {mlPiLl {mllIÜ (rnIU'L) (maiL) (maiL) (mlllLl (mlllL) (hu) {moiLl (molL) (ueolL) {moiLl {mo/LI {uta/Ll (ueo/L) (ueolL) (ueolL) 

6-2 6.17 22.1 19.5 2.05 0.44 0.53 0.28 0.32 1.81 5.42 35 5.64 0.42 34.97 0.039 0.28 4.87 98 18.7 68.2 

6-3 5.87 6.2 16.8 1.5 0.41 0.47 0.23 0.2 0.68 4.62 35 5.11 0.26 34.28 0.022 0.3 5.36 131.2 8.9 126.2 

6-4 5.86 11.1 18.7 1.62 0.42 0.48 0.24 0.19 0.68 4.7 25 4.57 0.36 21.95 0.025 0.27 3.76 74.8 2 50 

Fe 6--S 6.03 15.3 19.7 1.74 0.4 0.43 0.24 0.21 1 4.93 25 5.13 0.53 24.22 0.023 0.32 5.12 111.3 4 44.4 

6-6 4.97 ·15.3 n.s 1.31 0.35 0.38 0.21 0.15 1.06 4.49 55 8.29 0.31 26.18 0.017 0.41 7.89 155.5 26.5 135.4 

6-7 6.19 34.9 20.9 2.1 0.48 0.5 0.27 0.34 1.42 4.56 30 5.8 0.72 14.n 0.016 0.38 6.01 86.6 17.6 107.8 

6-8 6.09 26.1 20.8 2.13 0.49 0.51 0.28 0.29 1.53 4.28 30 6.38 0.53 11.4 0.01 0.36 6.01 78.7 16.5 123.3 

6-9 5.14 ~.8 27.4 1.86 0.47 0.54 0.26 0.41 2.35 5.66 90 10.85 0.33 35.74 0.008 0.44 7.68 511.1 44.6 451.8 

6-10 4.98 ·8.2 25.6 1.81 0.48 0.49 0.22 0.2 238 4.52 110 14.79 0.31 84.17 0.017 0.66 1132 332.6 38.7 312.9 

6-11 5.78 7.2 15.6 1.2 0.37 0.44 0.28 0.17 0.61 3.6 25 4.93 0.34 3039 0.015 0.33 5.34 65.5 8 98.1 

6-12 5.8 133 18.8 1.64 0.49 0.49 0.29 0.18 0.96 4.2 50 7.07 0.47 26.55 0.013 0.33 4.72 142.9 6.2 81.4 

6-13 5.91 14.4 20.6 2.03 0.44 0.54 0.29 0.26 2.21 4.55 50 6.S3 0.46 25.26 0.055 0.33 6.25 146.4 26.s 165.8 

6-14 5.9 18.3 21.1 2.05 0.44 0.53 0.3 0.26 1.93 4.88 40 6.24 0.43 54.87 0.061 0.32 4.75 134.7 26.2 95.1 

6-15 6.16 32.2 19.7 2.14 0.42 0.55 0.27 0.46 2.02 4.76 35 6.09 0.68 9.35 0.011 0.28 4.B3 110.6 11.3 114.9 

6-16 5.51 8.2 19.2 1.62 0.42 0.54 0.29 0.26 1.46 4.04 40 6.68 0.28 12.36 0.005 0.38 6.35 122 12.5 149.6 

6-17 6.23 32.5 21.4 2.03 0.45 0.47 0.25 0.29 1.36 4.85 25 5.47 0.59 21.93 0.02 0.28 5.12 51.3 11 74.5 

6-18 6.01 19.2 16.1 1.48 0.38 0.43 0.25 0.24 0.93 4.69 15 6.26 0.33 19.95 0.016 0.39 7.78 38.1 20.8 66.2 

6-19 5.92 11 16 1.36 0.33 0.35 0.21 0.24 035 3.8 20 4.02 0.35 32.36 O.oI8 0.25 4.25 40 21.8 113.7 

6-20 5.84 28.9 17 1.54 0.36 0.43 0.27 0.16 1.82 2.95 50 7.62 0.8 n.5 0.014 0.5 732 96.7 25.3 1683 

6-21 6.24 303 19.5 1.91 0.41 0.5 0.24 0.21 1.66 4.59 15 4.19 0.47 28.32 0.022 03 4 52.2 20.8 86.6 

6-22 6.44 45.5 21.8 2.27 o.s2 0.49 0.28 0.24 1.59 4.4 30 5.03 0.62 31.97 0.043 0.33 4.64 72.6 16.4 57.2 

FC6.23 5.6B 15.9 16.6 1.66 0.43 0.46 0.18 0.16 0.6 4.91 45 8.48 0.38 11.38 0.005 0.41 7.25 156.9 2 58.8 

6-24 5.64 8.5 19.6 1.8 039 0.46 0.17 0.17 0.99 5.14 30 5.5 0.33 14.61 0.016 0.28 5.17 181.4 19.7 76 

6-25 6.12 15.6 18.5 1.73 0.4 0.47 0.24 031 0.34 4.7 10 3.13 0.37 39.82 0.011 0.21 3.18 22.9 2 8.9 

6-26 6.3 85.6 26.9 3.16 0.54 0.69 0.24 0.68 3.3 4.21 50 6.48 1.28 54.93 0.026 0.42 6.11 131.7 n.s 223.6 

6-V·· 

7·1 5.5 13.6 19.8 1.92 0.41 0.58 0.22 0.18 3.05 4.29 55 10.7 0.35 52.13 0.012 0.49 8.34 275.3 18.6 121.5 

FC 7·2 5.9 25.7 22.7 2.39 0.61 0.66 0.26 0.15 237 3.49 90 12.54 0.64 17.2 0.009 0.4 10.03 176.5 21.8 196.1 

7·3 6.64 111.5 31.8 3.79 0.94 0.81 0.2 0.22 4.51 5.31 65 9.19 1.54 38.71 0.021 0.4 7.34 153.2 18.7 2033 

74 6.78 126.8 34.2 4 1 0.75 0.17 0.22 1.29 6.4 55 8.2 1.64 35.53 0.019 0.44 7.6/ 109.2 4.7 115.1 

7·5 6.28 64.5 27.6 3.42 0.84 0.79 0.26 0.33 5.21 4.15 110 15.92 o.n 33.4 0.008 0.6 lO.n 1TI.9 26.4 358.4 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PLOT- pH ALK COND C. I~LI 
NI K a SIO, SO, COWR' DOC TIC I~\ NO,NO, TKN TP AI' Mn' F.' 

LAKE luoa/L\ l.&Iem\ InwIL\ l''''''LI l''''''L\ InurlL\ ImllfL\ ImllfL\ thul InurlL\ ImllfL\ ImllfL\ ImllfL\ luoa/L\ I ..... LI (u.Q/L1 ( ..... Ll 

7-6 631 903 29.8 3.48 0.86 0.78 0.2 0.27 5.59 5.19 70 1032 1.43 68.04 0.022 0.75 8.94 174.2 29.2 260.5 

7-7 631 733 26.7 3.18 0.73 0.7 0.24 0.25 2.9 4.41 90 1 \.48 \.02 48.76 0.016 0.64 8.95 153.4 22.2 330.2 

7-S 5.24 14.2 28.7 3.06 0.57 0.65 0.21 0.29 6.2 5.05 125 18.7 \.œ 148.4 0.009 0.7 1 \.89 368.1 42.4 ns 

Fe 7-9 5.48 17 24.6 2.64 0.57 0.56 0.19 0.24 2.04 4.43 90 15.91 038 99.81 0.027 0.63 8.25 198.7 19.1 412.2 

7-10-" 

7-11 5.87 27.4 21.8 2.9 0.5 0.59 0.16 0.18 3 2.4 135 19.53 0.47 57.85 0.01 0.59 8.25 186.1 22.2 339.7 

7-12 6.43 703 27.5 2.96 0.67 0.71 03 0.18 \.63 5.6 40 8.44 1.\9 38.21 0.021 0.39 634 75.6 4 .3 36.4 

7-13 6.94 195 37 433 135 1.06 0.22 0.2 4.24 4.91 60 933 2.11 19.99 0.01 036 5.99 66.8 8.6 113.4 

7·14 6.62 157.5 32.4 3.68 1.\2 1.03 0.28 0.28 4.71 3.91 60 10.04 \.94 13.16 0.007 038 6.17 SS 4.8 175.9 

7-15 6.74 145.2 36.7 4.53 1.42 0.72 0.28 0.25 3.67 5.23 55 14.71 1.53 93.15 0.04 0.54 9.œ 114.4 1 \.2 479 

7·16 6.n 172.6 38.7 4.67 1.04 1.1 0.31 0.32 5.16 6.15 55 8.91 2.12 57.48 0.024 0.4 8.54 118.2 6 112.1 

7·17 6.74 1SO.9 36.6 4.55 0.99 0.93 032 0.42 6.03 5.78 60 9.28 1.97 19.04 0.037 038 7.16 110 13.8 215.8 

7·18 6.65 145.7 363 4.52 0.98 0.91 0.3 0.39 4.93 5.63 70 10.~ 1.83 39.64 0.039 0.43 7.27 116 18 297.5 

1:12 

FC7-l0 7.02 213.7 40.2 4.84 1.23 0.92 0.36 0.2 2.01 5.58 40 6.84 2.51 16.73 O.Dœ 0.4 831 43 8.2 87.1 

7-21 6.21 52.4 31 3.7 0.79 0.82 0.22 0.36 6.65 6.68 75 11.9 0.84 13.3 0.028 035 6 229.8 7 1063 

7-22 6.57 110.2 35.2 4.24 0.92 o.s6 0.27 031 6.16 6.43 55 9.22 \.76 2934 0.057 03 5.25 153.7 5 84.3 

7-23 6.72 144.1 35.2 433 1.03 0.76 0.28 0.24 4.56 5.79 60 8.92 1.88 3431 0.041 0.38 6.05 155.9 8.2 145.8 

7·24 6.93 214.6 40.7 4.93 1.4 0.87 0.29 0.22 5.17 5.3 65 9.02 2.4 22.86 0.029 031 6.71 72.2 12 234.1 

7·25 6.74 138.3 33.9 4.02 1.01 0.72 0.29 0.21 3.57 5.83 40 7.28 1.88 9732 0.038 0.47 5.72 106.7 10.5 68.2 

7-26 6.69 113.7 27.2 2.86 0.82 0.5/ 03 0.15 1.8 4.1 35 5.9 1.7 43.24 0.017 031 6.54 38.7 6.3 673 

7-27 6.43 114.2 23.7 2.62 0.72 0.64 0.31 0.13 2.96 2.5 SO 8.48 1.84 36.05 0.Dl8 0.42 6.6 37.8 7.1 94.6 

7-28 6.82 196.6 39.9 5.03 1.38 1.\ 0.27 0.23 6.38 5.24 90 12.8 2.23 33.61 0.03 0.51 7.04 93.1 5.1 123 

S-1 6.48 66 26.2 2.8S 0.61 0.66 03 0.22 \.34 5.3 35 60S \.03 17.17 0.018 031 4.61 52.9 5.3 40.7 

S-2 6.38 52 25 2.76 0.62 0.63 031 0.18 0.8 4.91 45 9 .48 0.82 13.62 0.01 0.47 5.55 70.1 2.3 48.8 

S-3 6.31 403 24.3 2.28 0.62 0.77 031 0.22 1.67 5.57 30 6.8 0.67 35.47 0.017 0.41 5.83 103.2 4.5 56.1 

Fe 8-4 6.02 30 24.3 2.8 0.62 0-65 0.25 0.19 2.59 4.81 70 11.69 0.53 14.54 O.Dœ 0.46 7.49 141.4 5 136.5 

8-5 5.74 27.4 24.1 2.5 0.63 0.69 0.28 0.23 3.99 4.65 90 13.7 0.99 39.64 O.Dœ 0.5 7.25 248.1 17.1 212.6 

8-6 5.62 30.9 26.2 2.82 0.66 0.76 0.28 0.4 6.73 4.49 80 14.99 0.94 12.87 0.006 0.4 5.88 323.6 19.1 148.9 

8-7 6.28 1 4\.9 25 2.76 0.59 0.72 0.26 0.2 2.38 5.22 40 9.69 0.73 20.74 O.W 0.47 7.98 107.9 7.5 66.3 

8-8 5AS 18.6 23.2 2.42 0.5 0.64 0.25 0.25 2.51 4.5 90 13.81 0.4 22.39 0.013 0.51 8.92 248.7 18.7 ISS.4 
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PLOT- pH ALK COND Ca Mg N. K a SiO, (!~L) COLOR' DOC TIC NH, NO,NO, TKN TP AI' Mn' Fe' 
LAKE lueo/Ll luS/cm) Imo/Ll Im.JLl ImolL) (mo/Ll (mo/Ll (mlliÏ,) (bu) Imo/L) Imo/Ll lueo/Ll lm;"') (mo/L) (-'L) wO(lfL) (ueQ!L) (ueQ!L) 

8-9 5.83 25.1 22.9 2.43 0.52 0.63 0.3 0.21 2J7 4.51 65 11.21 0.68 72.93 0.015 0.51 7.4 200.1 17.7 185.8 

8-10 6.88 164.5 36.9 4.52 0.96 0.88 0.24 0.19 2.8 6.04 35 6.65 2.01 1931 0.014 035 4.51 56.3 4.8 426.8 

Hl 

Hl 

8-13 5.85 26.1 25.3 2.87 0.53 0.68 0.31 0.29 3.22 5.71 50 10.74 0.51 52.V 0.= 0.46 6.82 148.9 5.1 51.5 

8-14 5.44 11.1 26.1 2.66 0.49 0.65 0.18 0.25 4.2 5.75 60 12.04 0.5 38.58 0.016 0.42 6.02 2313 17.3 120.9 

8-15 6.49 78 2504 2.71 0.55 0.64 0.32 0.21 1.19 5.37 25 5.49 0.79 16.05 0.016 O.V 4.58 28.3 18.2 39 

8-16 4.97 9.7 26.2 2.64 0.57 0.53 0.18 0.19 5.21 3.67 170 21.28 0.41 58.51 0.009 0.58 9.03 223.1 20.2 37204 

8-17 6.64 92.4 31.1 3.54 0.82 0.88 0.36 0.18 2.49 4.9 40 8.43 1.71 33.6 0.016 0.46 7.87 62.2 17.1 51.4 

FCS-II 6.15 24.4 2104 2.31 0.45 0.6 0.26 0.18 1.09 4.48 45 8.71 0.44 31.72 0.01 0.9 6.12 80.3 7 113.9 

H2 

8-20 6.51 52.6 28.5 3043 0.64 0.68 0.22 0.25 3 5.74 55 8.c.! 1.12 49.18 0_017 0.4 6.65 lOS 6.6 67.9 

8-21 6.21 40.1 20.5 2.21 004 0.51 0.2 0.23 0.79 4.82 25 4.92 0.64 14.03 0.007 OE 4.18 30.9 19.9 63.1 

8-22 5.72 17.1 16.8 1.68 034 0.46 0.2 0.18 0.67 5.43 25 537 0.28 14.06 0.009 0.33 4.79 66.8 8.8 24.8 

8-23 6.15 28.2 24.1 2.23 004 0.51 0.25 0.25 0.77 6.14 20 3.84 0.67 337 0.= 0.6 4.52 14.6 7.5 12.8 

8-24 5.57 13.8 22.4 2.32 0047 0.66 0.19 0.2 4.36 5.01 60 11.92 004 56.3 0.015 0.47 7.21 240.1 20.2 121 

8-25 6..36 48.7 24 2.61 0.56 0.61 0.21 0.2 2.61 4.75 30 6.61 0.81 44.98 0.019 0.38 6.81 69.7 133 129.5 

9-1 5.51 15.1 18.5 1.7 0.46 0.5 0.22 0.16 2.09 3.16 70 13041 0.24 16.9 0.007 0.65 10.23 173 153 97 

9-2 6.22 62.6 20.8 2.18 0.6 0.57 03 0.14 2.21 1.79 75 10.06 1.36 122.3 0.012 0.57 838 42.1 11.5 190.2 

Fe !l-J 6.05 30.7 22.9 2.35 0.64 0.62 0.23 0.19 1042 4.78 60 10.02 0.39 45.7 0.012 0.52 8.73 12104 7.5 75 

9-4 6.45 58.7 24 2.54 0.65 0.61 0.28 0.21 2.63 4.63 45 7.52 0.7 23.4 0.01 0.36 6.24 52.5 9.2 97.8 

9-5 6.44 62.8 V.7 3.17 0.74 0.71 0.26 O.V 4.35 5.33 55 9.3 0.86 58.74 0.038 0.46 7.63 123.1 6.2 98.8 

~ 6.47 113.5 33.5 4 0.87 0.81 0.21 0.31 6.76 6.48 55 7.93 1.47 26.67 0.045 0.31 4.69 152.5 3.4 70.5 

9-7 6.76 96.1 30.1 3.55 0.79 0.7 0.26 0.26 1.87 5.86 35 6.81 1.2 33.95 0.011 0.37 5.72 40.1 7.5 53.6 

9-8 6.66 82.3 29.3 3.32 0.84 0.72 O.V 0.29 2.92 4.64 55 8.78 1.12 62.09 0.012 0.4 7.37 65 14.8 261.2 

9-9 6.62 91.9 25.1 2.56 0.85 0.69 0.32 0.2 1.6 3.65 45 8.28 1.15 25.84 0.009 0.48 8.61 35.5 5.6 73.9 

9-10 6.V 32.8 22.8 2.18 0.58 0.66 0.18 0.2 3.48 5.5 25 5.21 0.48 23.9 0.01 0.29 4.97 86.1 17.7 6904 

FC9-11 5.75 15.6 22.8 2.03 0.58 0.62 0.12 0.16 lAI 5.73 35 8.56 O.V 46.38 0.014 0047 8.52 89.6 3.5 39.8 

9-12 6.15 35.9 25.7 2.84 0.63 0.65 0.09 0.22 2.96 5.5 55 10.23 0.53 119 0.028 0.6 9.99 147.4 7.5 81.5 

9-13 5.89 36.7 23.9 2.2 0.65 0.63 0.18 0.25 1.04 5.08 60 :0.96 0.41 24.86 O.oœ 0.54 833 113.2 3.8 68.5 

9-14 6.48 120.7 34.4 4.3 0.97 0.79 0.2 0.35 6.54 5.74 90 Il.84 1.53 6534 0.024 0.51 7.42 158 3.9 173.2 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PLOT- pH ALK 
{:l 

ca ('::I,) NI 
{.!U 

a 
LAKE (ueuiLl (maIL) {IIIIIILI {mllfLl 

9-15 6.2 48.7 27.5 3.111 0.8 0.71 0.26 0.2 

FC9-I. 651 70.3 23.9 2.73 0.63 0.56 0.27 0.38 

9-17 5.84 29.2 2704 3042 0.74 0.75 0.11 o.n 

9-18 6.34 55.8 27.8 3.2 0.8 0.76 0.\9 0.33 

9-19 6.3 79.6 n.3 2.86 0.64 0.78 0.\8 0.25 

9-20 6.n 61.8 22.3 2.27 0052 0.65 0.17 0.2 

9-21 5.64 30.9 26.8 3.39 0.71 0.71 0.\ 0.27 

9-22 6.48 51.8 1.4.9 2.61 0.62 0.67 0.23 0.28 

9-23 6.OS 4004 28.2 3.lS 0.71 0.68 0.17 0.26 

9·1.4 6.62 74.9 lSA 2.74 0.63 0.67 0.1.4 0.2 

9-lS 6.51 91.3 33.\ 4.04 0.9 0.81 0.19 0.3 

V ARlABLE EXPLANA TIONS 

ALK = total inflection point a1kalinity 
Ca=ca1cium 
Na = sodium 
CI" = chJoride 

COND = specific conductance (pS/an al 25" C) 
Mg=magnesium 
K = polaSSÎwn 
SIO, = silica 

SIO, 
(m2iLl 

2.S5 

1.23 

5.97 

3.34 

4.34 

1.24 

6.19 

2.75 

4.01 

\.46 

5.23 

SO. = sulphate 
DOC = dissolve<! organic caJbon 
NHJ = ammonia 

COLOR = water oolor (Hazen platinum·oobalt scaie) 
TIC = total inorganic carbon 

TKN = total Kjeldahl nitrogen 
AI" = a1uminum 
Fe" = iron 

NO,NO,' = nitrite + nitrate 
TP" = total phosphorus 
MD~ = manganese 

" values below detedion lirnit assigne<! a value of 4.90)lgIL 
~ values below detedion limit assigne<! a value of 1.90 pg/L 

(~l COIh~R' 

5045 .9Q 

3.68 45 

4.76 110 

4.78 70 

5.86 35 

4 .41 lS 

4 .48 Ils 

5.23 lS 

5.32 9Q 

4.82 lS 

6.29 70 

LEGEND 

(~l TIC (:lt ~~::~' 
TKN 

(mllfLl (rMlLl 

12.25 O.~ SS.54 0.022 O.~ 

7.67 0.83 20.09 0.0C8 0.36 

17.\2 0.75 12.91 0.016 005 

12.44 0.82 40.34 0.019 0.3 

6.19 1.17 26.94 0.013 0.31 

5.98 0.77 33.72 0.0lS 0043 

19.33 0.31 24.92 0.013 0055 

6.79 0.75 13.27 0.01 004 

14.72 O.~ 54.97 0.01.4 0.34 

6.33 0.97 12.13 0.007 0.3 

1\.74 1.16 66.26 0.ü35 0.55 

NOTATIONS 

FC Plot-Lake Number = food dtain lake 
Plot-Wu numW- drained as of autumn 1995 
Plot-Lake Numb~· = lake joined to laIce above 
_ = no data 
1 1995 values only 
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TP AI' Mn' Fe' 
(uea/Ll (uOQiU (ue.alLl (uOQiLl 

10.01 143.3 7.\ 115.3 

6.3 49.7 7.3 67.2 

7.67 279.9 1004 200.7 

8042 146 10.4 17\.2 

5.28 82.4 4 .2 5805 

6.71 7\.6 4.1 3404 

7.27 293.6 9.7 204.6 

8.22 SO.3 7.8 SO.3 

5.25 226.8 7.8 172.5 

5.02 43.7 7.5 35.3 

10.32 129.7 7 123.3 

= 



Key to Figure 11. 
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Maps of individuaI food chain lakes (N = 20) in Atgoma showing the habitat features 
associated with each lake, as weil as the locations of water, minnow, leech and 
macroinvertebrate sampling sites (see Mc Nicol et al. 1996a for description of 
methods). Habitat characterization is based on the Canadian Wetland Classification 
System. 

HABITAT CHARACTERISTICS 

Shrub Wetland: ericaceous/ shrub wetlands (includes ail shrub dominated bogs and fens) 

Emergent Wetland: includes shallow water and deep water marshes 

Wetland Meadow: includes meadow marsh and graminoid fen 

Upland Forest: for site maps, includes hardwood and conifer swamps, as weil as treed islands 

Chico Swamp: swamps with standing dead trees 

Open Water: open water 

SAMPLING VARIABLES 

Minnow Trap: locations of six minnow traps 

Leech Trap: locations of five leech traps 

Water Sample: location of autumn water sample by helicopter 

DuckBox: location of duck box 

Benthic: locations of ten benthic net drags used to sample benthic macroinvenebrates 

Sweep: locations of ten sweep net samples used to colleet nektonic macroinvertebrates 

Hoop: locations of ten hoop samples used primarily to colleet larval trichopterans 
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Food Chain Monitoring Program 
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------------ Aigoma Plot 1 We'tland 17 ----------... 
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Table 15. 

PLOT 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

7 

8 

8 

9 

9 

9 
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Locations, morphometric and chemical characteristics of 20 Algoma food chain lakes. Chemical 
values are four year means (falI sampling: 1988, 1992, 1994, 1995). Fish are scored as absent 
(FA) or dominant fish groups are scored as Cyp (cyprinid), Bst (brook stickleback), or WS 
(white sucker). 

LAKE UTM UTM UTM AREA DEPTH pH ALK DOC FISH 
ZONE EAST NORTH (ha) (m) (jjeq/L) (mwL) TYPE 

17 16 6998 52364 3.7 8.6 4.91 -11.1 5.62 FA 

23 16 7002 52397 5.2 3.7 5.20 -0.3 6.52 FA 

7 16 6943 52137 9.7 2.6 6.98 212.6 4.83 
1 

FA 

16 16 6980 52155 12.2 6.9 6.31 32.7 3.66 FA 

12 16 7188 52155 4.6 2.5 5.21 0.2 6.10 FA 

33 16 7216 52163 9.4 5.6 6.05 26.3 5.23 Cyp 

12 16 7211 52046 3.8 4.8 5.23 -4.7 5.46 FA 

29 16 7239 52028 9.0 1.5 5.15 -3.6 4.12 FA 

19 16 7151 51942 5.4 3.5 6.16 26.2 6.23 Cyp 

24 16 7168 51971 7.4 1.8 5.27 3.7 10.21 FA 

5 16 7175 51721 3.9 4.3 6.03 15.3 5.13 FA 

23 16 7209 51734 7.3 1.3 5.68 15.9 8.48 BSt 

2 17 2838 51895 6.3 8.2 5.90 25.7 12.54 FA 

9 17 2860 51898 10.5 2.8 5.48 17.0 15.91 Cyp 

20 17 2899 51896 4.3 3.4 7.02 213.7 6.84 Cyp 

4 17 2857 52050 8.3 4.9 6.02 30.0 11.69 Cyp 

18 17 2884 52044 Il.4 5.5 6.15 24.4 8.71 WS 

3 17 2984 52114 8.5 1.5 6.05 30.7 10.02 WS 

Il 17 3003 52096 7.3 1.7 5.75 15.6 8.56 WS 

16 17 3013 52109 6.3 3.8 6.57 70.5 7.67 WS 
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Summary of fish and amphibian species collected in minnow traps in Algorna study lakes (1988-1994), 
and use of study lakes by beavers (1994 aerial survey). (See legend for explanation of variables and 
notations). 

F1SH AMPHIBIANS BEA VER 
LAKE pH 

TYPE NO. SPECIES SPECIES SPECIES STATUS 

1 ua FA 0 OLD 

l !.3a FP·Ne 1 NR.D OLD 

3 4.88 FA • OLD 

4 !.CI' FA 0 OLD 

~ 4.51 FA • ACTIVE 

, 4.83 FA 0 OLD 

7 !.09 FA 0 OLD 

a !.Ia FA 0 GF OLD 

9 ~.2 FP·Ne 1 BS OLD 

10 ua FA • OL,D 

Il ! .18 FA 0 OLD 

Il !.Ia FA • OLD 

Il !.J FA 0 OLD 

14 4.88 FA • ACTIVE 

B !.54 OLD 

U !.4 FA • OLD 

Fe 17 4.91 FA 0 GMF OLD 

la 4.8 FA 0 ACTIVE 

19 !.11 FA 0 OLD 

10 !.ll FA 0 OLD 

11 !.21 FA 0 OLD 

ZZ 4.71 FA • OLD 

FeZl !.2' FA • GY ACTIVE 

Z4 !.29 UNUSED 

Z! 4.57 FA • OLD 

26" 4.99 OLD 

27 4.61 FA 0 ACTIVE 

za 4.67 FA 0 OLD 

29 !.I FA 0 OLD 

JO 4.52 FA 0 ACTIVE 

JI ! .tII FP·Ne 1 ID OLD 

32 4-'1 OLD 

JJ !.I FA • 
34 4.9! FA • OLD 

1 6.66 FA • MF OLD 

Z 6.76 FA • ACTIVE 

3 6.78 FA 0 GY ACTIVE 

4 7.06 FA 0 GY ACTIVE 

1 

1 
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3 

J 
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3 

3 
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3 
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3 

J 

J 

3 

3 

3 

LAKE 

5 

, 
Fe1 

1 

9 

1. 

11 

Il 

Il 

14 

15 

Fe l' 

11 

11 

19 

2. 

1 

2 

3 

4 

5 

, 
1 

1 

9 

1. 

11 

Feil 

Il 

14 

15 

16 

11 

11 

19 

2. 

%1 

12 

%J 

24 

25 

pH 
TYPE NO. SPECIES 

FA 0 

1.16 FA 0 

6.91 FA • 
'-91 FP·C 5 

6.81 FP·C , 
U5 FA • 

U FP-C 5 

U FP·C 4 

1.19 FP·C , 
6.1 FP·C , 
U1 FA • 
5.&4 FA • 
'-14 FA • 
6.19 FP·C 5 

5.11 FA 0 

5.1 FP·NC 1 

5.2 FA • 
5.35 FA • 
5.61 FA • 
' .01 FA • 
'-11 FP·NC 2 

'-Ol FP·NC 2 

U FA 0 

4091 FA • 
4.9. FA 0 

5.11 FA • 
5.21 FA • 
5.11 FA • 
4.12 FP·C 1 

6~ FP-C 1 

5.1l FA • 
4.91 FA • 
5.41 FA • 
5.61 FP·NC 2 

Ul FP· NC 2 

' .41 FP·NC % 

U1 FA • 
5.35 FA • 
5,4 FP·C 5 

5.&5 FP.NC 1 

85 

FlSH AMPHIBIANS BEAVER 

SPECIES SPECIES STATUS 

UNUSED 

OLD 

MF ACTIVE 

WS, NRD, Le, IS, BT 

WS, NRD, Le, IS, BT, CC 

OLD 

UNUSED 

Le, FM, PD, NIlD, FD AcrlVE 

NIlD, FD, PD, SS OLD 

WS, NRD, FD, FM. cc, CS UNUSED 

BT, BS, cc, Le, NIlD, WS 

GF AcrlVE 

MF OLD 

RSN OLD 

cs. cc. FM, NRD, FD AcrlVE 

GMF AcrlVE 

PD OLD 

IlSN OLD 

GF OLD 

AcrlVE 

llSN OLD 

NIlD,FD 
1 

AcrlVE 

NIlD, FD 1 AcrlVE 

1 
OLD 

GF OLD 

GF,llSN 
.1 

OLD 

GF OLD 

GF OLD 

1 

GF UNUSED 

œ AcrlVE 

œ OLD 

AcrlVE 

1 
AcrlVE 

OLD 

NRD,FD OLD 
1 

NRD, FD OLD 

NRD, FD AcrlVE 

AcrlVE 
1 

OLD 
1 

IS, cc. GS, NRD, FD AcrlVE 1 

PD OLD 



PLOT LAKE pH 
TYPE 

3 26 6.14 FP·NC 

3 27 S.91 FA 

3 li 639 FP·NC 

3 29 5.9 FP·NC 

3 30 6.14 FP·C 

3 JI 6.1l FP·C 

3 32 S.69 FP-NC 

3 Fe 33 US FP-NC 

3 34 6.3 FP-NC 

3 3S 6.S1 FP-C 

4 1 S.9 FA 

4 2 Sol9 FA 

4 3 S.U FA 

4 4 

4 S 

4 6 4.9S FA 

4 7 S.4I FA 

4 1 

4 9 

4 10 6.04 FA 

4 11 S.36 FA 

4 Feil Sol3 FA 

4 13 S.65 FA 

4 14 Sol4 FA 

.. 15 5."1 FA 

4 16 S ..... 

4 17 5.21 FA 

4 11 S.3 FP-C 

4 19 S.3 FP-C 

4 l. S.U FA 

4 II S.l6 FA 

4 II 6.l1S FP-C 

4 l3 6061 FA 

4 l4 6.23 FA 

4 lS s.t9 FA 

4 l' S.7l FP-C 

4 l7 S.3l FP-C 

4 li 6.17 FA 

4 Fel9 S.U FA 

4 3. S.94 FA 

4 31 S.67 FA 

FISH AMPHIBIANS 

NO. SPECIFS SPECIFS SPECIFS 

1 PD 

• 
2 NRD,FD 

1 PD 

2 C'C,NRD 

1 C'C,PD 

2 NRD,FD 

1 NRD,FD 

1 NltD 

1 WS CC 

• 
0 

• 

• 
• SP 

0 RSN 

0 

0 GY 

0 

0 

• 

• 
1 CC 

1 CC 

• 
• 
1 CC 

• 
0 

0 

1 CC RSN 

1 CC 

0 

• MF 

• RSN 

• RSN 

BEA VER 

STATUS 
OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

AcrlVE 

OLD 

OLD 

OLD 

OL.D 

OLD 

OLD 

UNUSED 

UNUSED 

AcrlVE 

OLD 

OLD 

UNUSED 

OLD 

OLD 

OLD 

AcrlVE 

AcrlVE 

OLD 

AcrlVE 

OLD 

OLD 

AcrlVE 

OLD 

UNUSED 

OLD 

AcrlVE 

OLD 

OLD 

UNUSED 

OLD 

AcrlVE 

OLD 

AcrlVE 

AcrlVE 
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LAKE 

32 

33 

34 

35 

3' 

37 

1 

2·· 

3 

4 

5 

, 
7 

1 

9 

10 

11 

Il 

13 

14 

15 

l' 
17 

Il 

FCl9 

20 

21 

22 

13 

FCl4 

25 

1 

2 

3 

4 

FC 5 

, 
7 

1 

, 
10 

pH 
TYPE 

5.8' FA 

5.94 FA 

5.2 FA 

U FP-C 

'-'5 FP-C 

5.85 FP-C 

5.98 

5.92 FA 

5.71 FA 

'-11 FP-C 

'.35 FA 

'.38 FP-C 

'.33 FP-C 

'.37 FP-C 

H2 FA 

5.75 FP-C 

'.35 FA 

5.45 FP-C 

5.98 FP-NC 

6.42 FP-C 

'.53 FA 

'-44 FA 

'.47 FA 

U' FP-NC 

'.37 FA 

'.U FP-NC 

6,42 FA 

5.2 FA 

5.27 FA 

U7 FP-NC 

5.87 FP-NC 

5." FP-C 

'-03 FA 

4.97 FA 

' .19 FP-C 

6.09 FP-NC 

5.14 FP-NC 

4.91 FA 
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F1SH AMPHIBIANS BEA VER 

NO. SPECIES SPECIES SPECIES STATUS 
0 OLD 

0 OLD 

0 OLD 

1 CC AcrlVE 

OLD 

1 CC OLD 

2 Œ,PD AcrM 

OLD 

• RSN AcrM 

• BF,GF OLD 

l Œ,PD OLD 

• OLD 

4 WS, PD, NRD, CC OLD 

4 PD, FD, NRD, CC AcrlVE 

4 WS,PD,Œ,BD OLD 

0 RSN UNUSED 

1 CC OLD 

0 RSN 

1 CC AcrlVE 

1 PD AcrlVE 

1 CC OLD 

0 UNVSED 

• OLD 

• OLD 

1 PD GF AcrlVE 

• OLD 

1 PD GF OLD 

0 UNVSED 
1 

0 AcrM 

0 MF OLD 

OLD 
-

l BS,FM BF, GF 

1 88 BF,GMF OLD 

l Bs,CC BF OLD 

• GF OLD 

• GF AcrlVE 

7 Œ, cs, BD, 88, FM, Nlm, LC OLD 

4 BD, 88, CS, FM BF 1 AcrlVE 

1 BS GF OLD 

1 
0 GMF OLD 



PLOT LAKE pH 
1 

TYPE 

6 11 5.71 FA 

6 Il 5.3 l'P· I'IC 

6 13 5.91 l'P.C 

6 14 5.9 l'P-C 

6 15 6.16 l'P-C 

6 16 5.51 l'P-I'IC 

6 17 6.23 l'P-C 

6 11 6.01 l'P-I'IC 

6 19 5.92 l'P-I'IC 

, 20 5.14 FA 

, 21 6.24 l'P-C 

, 22 6.44 l'P-C 

, Fe 23 5.63 l'P-I'IC 

, 24 5.64 FA 

, 25 U2 l'P-I'IC 

6 2' ' .3 l'P-C 

6 27" 

7 1 S.5 FA 

7 Fe 2 5.9 FA 

7 3 6.64 l'P-I'IC 

7 4 6.71 l'P-I'IC 

7 5 6.28 

7 , '.37 l'P·I'IC 

7 7 '.37 l'P-I'IC 

7 1 S.24 FA 

7 FC9 5.41 l'P-I'IC 

7 1.·· 
7 11 5.17 l'P-I'IC 

7 12 6.43 l'P-I'IC 

7 13 6.94 l'P-I'IC 

7 14 6.62 l'P-C 

7 15 6.74 l'P-C 

7 16 6.77 l'P-I'IC 

7 17 6.74 FA 

7 11 6065 l'P-C 

7 19 

7 FelO 7.12 l'P-I'IC 

7 21 '.21 

7 22 '.57 l'P-C 

7 23 6.72 l'P-C 

7 24 6.93 l'P-C 

FISH 

NO. SPECIES SPECIES 

1 

2 l'IRD, PD 

6 Cc, CS, ID, liS, FM, LC 

, cc, CS, ID, lIS, FM, LC 

2 cc, l'IRD 

5 GS, as, lIS, l'IRD, FD 

5 cc, BS, CS, l'IRD, FD 

2 IIS,I'IRD 

1 BS 

0 

2 ws,cc 

4 lIS, cc, FM, l'IRD 

1 BS 

8 

3 l'IRD,FD, IIS 

1 cc 

• 
• 
2 IS, PD 

1 PD 

2 BS,PD 

2 BD,BS 

8 

1 PD 

1 PD 

1 PD 

1 PD 

1 cc, PD 

5 WS, PS, PD, cc, IID 

1 PD 

0 

5 WS, PD, cc, CS, BD 

2 NRD,FD 

3 cc,BD,CS 

) BD, CC,PD 

5 WS, PD, cc, cs, BD 

AMPHIBIANS 

SPECIES 1 

GMF 

GMF 

BF 

IF, GMF 

BF 

GF 

BF,GMF 

BF 

GMF 

GY 

BF,GMF 

GY 

RSI'I, GMF 

GY 

GMF 

GY 

GF 

GF 

BEAVER 

STATUS 

ACfIVE 

OLD 

OLD 

OLD 

ACTIVE 

ACfM 

OLD 

OLD 

OLD 

OLD 

OLD 

ACTIVE 

OLD 

OLD 

OLD 

ACfIVE 

ACfIVE 

OLD 

OLD 

OLD 

OLD 

OLD 

ACfIVE 

OLD 

ACfIVE 

OLD 

ACfIVE 

OLD 

UNUSED 

OU) 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

88 

1 

1 
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PLOT 

7 

7 

J 

7 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

LAKE 

25 

26 

27 

2. 

1 

2 

3 

Fe4 

5 

6 

7 

• 
9 

le 

11 

12 

Il 

14 

15 

16 

17 

Fel. 

19 

2e 

21 

22 

23 

24 

25 

1 

2 

Fe3 

4 

5 

6 

7 

• 
9 

10 

Fe 11 

12 

pH 
TYPE NO. SPECIES 

6.74 FP·C 4 

6.69 FP·C 2 

U3 FP·NC 1 

6.12 FP-C 4 

U. FP-C 6 

6.3. FP·NC 1 

6.31 FA 0 

6.02 FP·C 6 

5.74 FP·NC 2 

5.62 FP·NC 1 

6.2. FP·C 5 

5.4' • FP.NC 3 

5.'3 FP·NC 1 

u. FP·NC 1 

5.&5 FP·NC 1 

5.44 FP·NC 3 

6049 FP·NC 5 

4.97 FA • 
6.64 FP·NC 2 

6.15 FP·C 7 

6.51 FP·C • 
6.21 FP·NC 1 

5.7% FP-C 1 

6.15 FA • 
5.57 FA 0 

6.36 FP·C 7 

5.51 FP·NC 3 

6.22 FP·NC 3 

6.05 FP·NC 5 

6.45 FP·C 5 

6.44 FP·C 7 

6047 FP·C 4 

6.76 FP·NC 2 

'-'6 FP·C 2 

'-'2 FP·C 5 

6.27 FP·C 5 

5.75 FP·NC 5 

U5 FP·NC 4 

B9 

F1SH AMPHIBIANS BEAVER 
1 

SPECIES SPECIES STATUS 

BD, cc, PD, PS OLD 

CC,PD OLD 

PD ACTIVE 

FM, cc, BD, BT OLD 

IS, cc, FM, GS, PD, Fll OLD 

BS ACTIVE 

OLD 

IS, CS, cc, FM, GS, NRD OLD 

ID,GS OLD 

NRD MF,AT OLD 

cc, FM, GS, PD, NRD OLD 

CS,FM,NRD OLD 

FM ACTIVE 

BS OLD 

NRD GMF OLD 

cc,FM,NRD OLD 

IS, ID, FM, cs, NRD 

UNUSED 

PD,NRD RSN ACTIVE 

IS, cc, FM, GS, PD, NRD, FD GF ACTIVE 

UNUSED 

ws, Fll, NRD, PD, FM, CC, cs, BS OLD 

ID OLD 

cc ACTIVE 

OLD 

ACTIVE 

IS, cc, CS, FM, PD, NRD, GS OLD 

PS,PD,BS ACTIVE 

NRD,FD,BS OLD 

Fll, NRD, FM, CS, BS GF OLD 

ws, N RD, Fll, Le, BS ACTIVE 

WS, BD, IS, cc, PD, PS, CS ACTIVE 

WS, Le, FM, cc UNUSED 

NRD,BS ACTIVE 

Le, FM ACTIVE 

NRD, Le, FM, cc, BS OLD 

ws, ps, BD, cc, CS OLD 

IS, FM, NRD, FD, PD GF ACTIVE 

NRD, FM, PD, BS OLD 



PLOT LAKE pH 
TYPE NO. SPECIES 

9 13 S.a9 n'-C 

9 14 6.48 

9 IS 6.2 n'-C 

9 Fe 16 6.57 n'-C 

9 17 S.a4 

9 1& 6.34 n'-NC 

9 19 6.Je n'-NC 

9 20 6.33 FA 

9 21 S.64 n'-NC 

9 22 6.48 n'-C 

9 23 US n'-C 

9 24 6.62 n'-NC 

9 2S 6.57 n'-C 

VARIABLE EXPLANATIONS 

pH = mean pH (fall sampling: 1988, 1992, 1994, 1995) 
TYPE = flSh communily present ln Ihe lake 
FA = nsh absenl 
FP-NC = fish present, non-competitor specles ooly 
FP-C = flSh presenl, compelilor species 
ACTIVE = beaven oœupying lake in aulumn 1994 

7 

4 

4 

1 

4 

0 

S 

6 

6 

3 

a 

OLD = beavers not presenlln autumn 1994, huI slgns of pasl use 
UNUSED = no sign of beaver presence observed durlng aerial survey 

Fis h Species 

FISH 1 AMPHIBIANS 

SPECIES SPECIES 

WS, PS, PD, FM, cc. CS, BS RSNI 

1 

1 

cc. PD, NRD, FD 
1 

GMF 

Ws, NRI>, PD,IS 

NRD 

PD, NI!.D, FI>, IS 

CS, IS, PD, NIlD, FD 

Ws, ps, PD, FM, cc. IS 

cc. NIlD, ID, ILS, FM, PD 

ID,PD, PS 

WS, Ps, PD, FM, CC, C'i, IS, BLS 

LEGEND 

NOTATIONS 

FC !AU Nllmbe, = food chain lake 
Lgb IIl1mbu = dralned as of aulumn 1995 
Lake N limbe, •• = lake joined 10 lake above 
_= no data 

BEA VER 

STATUS 

ACTIVE 

OLD 

1 
OLD 

1 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 

PUM = pumpklnseed (Lepomis gibbo.lIS) 
CS = commoo shlner (NoIropu comllllls) 

90 

FM = falhead minnow (Pimep""us promelos) 
LB = largemoulh has. (Micropte,us salmoides) 
yP = yello .. perch (Pe,caflare.cens) 
NRD = norlhern redhelly daœ (Pho"'"II' e .... ) 
PD = pearl dace (SemofÏUis tll4l'faTÏJ4) 

BM = hlunlnœe mlnno .. (Pi_p""u, IIOtoIlI') 

CC = creek chlih (SemofiUls atromaclllalUS) 
WS = white sucker (CatostollUl' COIftlfUTtlOIIÏ) 
BLS = h1ackc:hln shlner (NoIfOpis he'e,odoll) 
FD = fmacale dace (PIutxi .... lI°OlMIII) 

GS = aoIden shiner (NoIemi,OIlIl. C'POUIICas) 
BB = hrown hullhead (lctob.,us lIeblllœll') 

BS = hrook stickleback (ClIlaea illconstans) 
ID = Iowa darter (E'he .... toma exiu) 
BD = hlacknose dace (Rhillichlhys lIhYIIIIUis) 
BRM= hrasay minnow (HYIIOfnalhus ""nJàIlSOIIÏ) 
NP = northem plke (Eso" b.cilIs) 

Amphihian Species 

HCS = hybrid creek chub - common shlner 
BT = brook troul (Sa/rdilllll/OIIliIllllis) 
KT = ralnbow troul (Salmo gairdIIeri) 
SB = smallmoulh ba .. (Microptenu dolamielli) 
LT = Jake troul (Sa/N/illlllllamaycllSh) 

GF = green frog (Ralla clamiuuu) 
BF = hullfrog (Ralla cau.beÏ<Ula) 
WF = wood frog (Ralla sylvatica) 

MF = mink frog (Ralla septelllriolllllis) 
RSN = red spolted newt (NoIophl""""". ririlkscells) 
SP = spring peeper (H]1a CT/ICi/e,) 

PS = Phoxill .. spp_ 
LC = lake chuh (Colle.ius ptum.beus) 
SS = sand shlner (NoIropis ."..,milleu) 
CM = central mudminnow (Umbra 6",,) 
RB = rock basa (Amblaplite. twpeSlri8) 

GMF = &reen or mink frog 
AT = American Joad (BII/o amenctJllus) 

1 
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Table 17. 
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2 

2 

2 

2 

2 
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Summary of waterfowl species and Common Loons observed as indicated breeding pairs or 
broods during helicopter surveys of Algoma study lakes (1988, 1992, 1994, 1995). (See legend 
for explanation of variables and notations), 

HABITAT WATERFOWL 
LAKE 

pH FISHTYPE INDICATED PAIRS BROODS 

1 6.98 PA MA.BD, CG CG 

2 S.38 PP·NC HM, MA. BD, RD, CG BD, RD, CG 

3 4.88 PA CM, HM, MA. BD, CG CG 

4 S.D6 FA RD, CG BD, CG 

S 451 PA HM, BD, CG 

6 4.83 FA HM . CG 

7 SD9 PA HM,CG CG 

8 S.l8 FA BD. CG 

9 S.20 FP·NC HM,BD,CG HM,RD, CG 

JO 4.88 PA HM, CG CG 

Il S.l8 PA CM, HM, BD, CG 

12 S.l8 PA HM, BD, WD, CG CG 

\3 S.30 PA CG WD 

14 4.88 FA MA,CG BD 

IS S54 CG 

16 SAO PA HM,CG 

Fe 17 4.9\ PA CG 

18 4.80 PA CG 

19 S.l\ PA HM, BD, RD, CG HM,CG 

20 S.l2 PA BD, CG 

2\ S.22 PA RD,CG 

22 4.71 PA RD 

Fell S.20 PA HM, WD,CG CG 

14 S~ 

2S 457 PA CG 

26- 4.99 CG 

ZI 4.6\ PA HM, RD, CG CG 

18 4.67 FA CG BD 

29 S.lO PA o.. MA, BD a. 
1 

:J) 452 PA HM,BD, CG CG 

31 S.a! Pp·NC o.,HM, RD, CG CG 

32 4.61 RD, CG 

33 S.lO PA o.,MA,BD,CG HM, MA, BD, CG 

34 4.9S PA CG BD 

1 6.66 PA HM, MA. BD, RD, CG RD,CG 

2 6.76 FA WD, RD, CG CG 

3 6.78 FA MA, BD, RD, CG HM, WD, RD, CG 

4 7,06 FA HM, MA, BD, CG CG 

j FA 

6 7.16 PA CG CG 

FC 7 6.98 FA CL..HM, BD,CO o.,BD 



HABITAT 
PLOT LAKE 

pH FISHTYPE 

2 8 6..97 FP-C 

2 9 6.81 FP-C 

2 10 6.85 FA 

2 11 

2 12 6.90 FP-C 

2 I3 6.90 FP-C 

2 14 7ffl FP-C 

2 15 6.70 FP-C 

2 Fe l' 631 FA 

2 17 5.84 FA 

2 18 6..84 FA 

2 19 6.89 FP-C 

2 :.D 5.87 FA 

3 1 5.70 FP-NC 

3 2 5.20 FA 

3 3 535 FA 

3 4 5.61 FA 

3 5 6D1 FA 

3 6 6.11 FP-NC 

3 7 6..02 FP-NC 

3 j 430 FA 

3 9 4.91 FA 

3 10 4.98 FA 

3 11 5.17 FA 

3 feU 5.21 FA 

3 13 5.18 FA 

3 14 4.82 FP-C 

3 15 6.26 FP-C 

3 16 5.12 PA 

3 17 4!n PA 

3 18 5A7 FA 

3 19 5.68 FP-NC 

3 :.D 6.62 FP-NC 

3 21 6..47 FP-NC 

3 22 6..21 PA 

3 23 535 FA 

3 l4 5AO 

3 25 5.85 FP-NC 

3 26 6..24 PP-NC 

3 'Il 5.91 FA 

3 28 639 PP-NC 

3 29 5.90 PP-NC 

3 30 6..14 FP-C 

3 31 6.22 FP-C 

3 32 5.69 PP-NC 

3 Fe 33 6.os FP-NC 

WATERFOWL 

INDICATED PAIRS 

CL,CM 

CM,MA 

CL, BD,CG 

CL,RD,CG 

MA,BD,RD 

BD 

CL,CM 

CL, CM, MA, BD, CG 

HM 

MA,CG 

CL,HM,RD 

HM, MA, BD, CG 

CL,CG 

HM,CG 

MA,RD,CG 

HM, BD, RD, CG 

HM, MA, BD, RD, CG 

HM,RD,CG 

MA,BD,CG 

HM,RD,CG 

HM, BD, RD, CG 

HM,MA,RD 

HM,RD,CG 

BD 

HM,WD,CG 

BD,CG 

MA, CG 

HM,RD,CG 

HM, MA, BD, CG 

HM,BD 

HM, MA, BD, RD, CG 

HM, BD, WD, CG 

HM 

CM,CG 

CG 

BD,CG 

HM, MA, BD, RD, CG 

HM, MA, BD, RD 

WD,CG 

HM,RD,CG 

CM, MA, BD, RD, CG 

CM, HM, MA, BD, WD, RD, CG 

BROODS 

CM 

CM 

CL,CG 

CM,BD,RD 

HM,CG 

CM 

CG 

CG 

CG 

CL, BD,CG 

HM 

RD 

BD,CG 

RD 

BD 

RD 

RD 

CG 

BD,RD,CG 

HM, MA, BD, WD 

RD,CG 

RD,CG 

BD,RD 

CG 

CG 

CG 

MA, BD 

WD.RD 

RD,CG 

BD. CG 

BD,CG 

RD 

CG 

HM, BD, RD, CG 

RD,CG 

CG 

HM, BD, WD, RD, CG 

CM,BD 

92 
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PLOT 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

S 

S 

S 

S 

S 

S 

S 

LAKE 

34 

3S 

1 

2 

3 

~ 

~ 

6 

7 

j 

..2 

ID 

Il 

l'CU 

13 

14 

IS 

16 

17 

18 

19 

al 

21 

Zl 

23 

li 

2S 

Ils 

27 

28 

1'Cl9 

)) 

31 

32 

33 

34 

3S 

~ 

37 

1 

2" 

3 

4 

S 

' 6 

7 

HABITAT 

pH 1 FISHTYPE 

6.30 Fp·NC 

652 FP-C 

S90 PA 

S.29 FA 

S.1i8 FA 

49S FA 

SAS FA 

6.04 PA 

S.36 FA 

SE FA 

S.6S FA 

S.24 FA 

SAI FA 

SM 

Soli FA 

S30 FP-C 

S30 PP-C 

S.61 FA 

S.86 FA 

65S FP-C 

6.Ii8 FA 

6.23 FA 

S.19 FA 

sn FP-C 

S32 FP-C 

6.17 FA 

S.1S FA 

S94 FA 

sm FA 

S.86 PA 

S.94 PA 

S20 FA 

6BJ FP-C 

6.6S FP-C 

S.8S FP-C 

S98 

S92 FA 

S.71 PA 

6.11 FP-C 

63S PA 

638 FP-C 

93 

WATERFOWL 

INDICATED PAIRS 1 BROODS 

MA 

CM CM, HM 

RD RD 

HM, BD, RD, CG BD,RD,CG 

HM,RD,CG HM,CG 

CG MA, BD 

HM,BD,CG HM, CG 

BD, CG CG 

HM,RD,CG BD, CG 

cr.. HM, BD, RD, CG o., HM, BD, RD, CG 

HM, BD, RD, CG HM, BD, WD, CG 

HM,BD,WD 

HM, MA, RD, CG BD,RD,CG 

o., CM, HM, MA, BD, WD, RD, CG BD, CG 

HM, MA, BD, WD, RD, CG RD,CG 

HM,CG CG 

HM, BD, RD, CG RD,CG 

CM, HM, BD, RD, CG 

CM, CG RD 

HM, BD, CG BD,RD 

HM, MA, BD, RD, CG BD,RD,CG 

CM, HM, MA, BD, RD,CG BD, WD, RD, CG 

RD 

cr.. HM, BD, RD, CG 

cr.. HM, BD, RD, CG HM, BD,CG 

HM,RD,CG HM, CG 

HM, BD, RD, CG BD, CG 

BD, WD, RD, CG 

WO 

cr.. CM, HM, MA, BD, RD, CG CM, HM, RD, CG 

RD WD 

o., CM, HM , BD, RD, CO HM, MA, BD, WD, RD, CG 

a.. MA, BD,CG CG 

HM, BD, RD, CG HM, BD, RD, CG 
1 

HM, MA, BD, CG HM, BD 

CM Il 



PLOT 
HABITAT 

LAKE 
pH FISHTYPE 

5 8 6.33 FP-C 

5 9 637 FP-C 

5 10 5.42 FA 

5 Il 5.75 FP-C 

5 12 6.35 FA 

5 13 5.45 FP-C 

5 14 5.98 FP-NC 

5 15 6.42 FP-C 

5 16 6..53 FA 

5 17 6.44 l'A 

5 18 6.47 l'A 

5 Fe 19 6.16 FP-NC 

5 J:) 6J7 FA 

5 21 6.12 FP-NC 

5 22 6.42 l'A 

5 23 5.20 FA 

5 Fe 24 5Il FA 

5 l;l 

6 J. 

6 2 6.17 FP-NC 

6 3 5K7 FP-NC 

6 4 5.86 FP-C 

, Fe 5 6.03 FA 

6 6 4.97 l'A 

6 7 6.19 FP-C 

6 8 6t::fl FP-NC 

6 9 5.14 FP-NC 

6 10 4.98 l'A 

6 11 5.78 PA 

6 12 S.80 FP-NC 

6 13 5.91 FP-C 

6 14 5.90 FP-C 

6 15 6.16 FP-C 

6 16 5.51 FP-NC 

6 17 6.Zl FP-C 

6 18 6.01 FP-NC 

6 19 5.92 FP-NC 

6 J:) 5.84 FA 

6 21 6.24 FP-C 

6 22 6.44 FP-C 

, Fe 23 5.68 FP-NC 

6 li 5.64 l'A 

6 25 6.12 FP-NC 

6 Ils 6.30 FP-C 

6 27" 

7 5.50 l'A 

WATERFOWL 

INDICA TED PAIRS 

CM 

CM, WD,RD 

HM, MA. BD, WO, RD, CG 

a. 
a. 

HM, MA, BD, RD, CG 

BD,RD, CG 

BD 

BD 

HM, BD, RD, CG 

CG 

HM, MA, BD, RD, CG 

BD, RD, CG 

o., CM, BD, RD, CG 

CG 

HM, BD, WO, RD, CG 

HM, BD, RD, CG 

CL, CM, HM, BD, CG 

o.,HM, BD 

CL, CM, HM, BD 

HM, MA. BD, CG 

MA. BD, RD, CG 

HM 

CM,HM 

HM,BD 

HM, BD, WO, RD, CG 

CL, BD,CG 

0.,0.1, MA, BD, RD, CG 

o.,CM,HM 

CM 

BD 

o., CM 

CL, CM. BD 

o., CM 

a. 

CG 

o., CM 

CL, CM, HM, MA, BD, WO, CG 

o., HM 

a. 
o., CM 

BD, CG 

CM 

HM, RD, CG 

BROODS 

CM, BD, RD 

BD 

BD, CG 

CM 

HM, MA, CG 

RD 

CM 

CM, HM , CG 

HM.CG 

HM 

CG 

MA, BD, RD 

HM, BD, CG 

BD, CG 

o., CM, BD,RD 

o., CM, BD 

CL,BD,WD 

HM. RD. CG 

HM, BD, CG 

CM 

CM 

HM, WD,CG 

CG 

CM 

RD 

a. 
o.,CM 

o., HM 

a. 

CG 

CM, HM,BD 

BD 

o., CM 

CG 

RD 

RD, CG 
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PLOT 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 Il 
8 

8 

8 

• 
8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

• 
8 

LAKE 

Fel 

3 

4 

S 

6 

7 

8 

Fe9 

10" 

1\ 

12 

13 

14 

IS 

16 

17 

18 

.l2 

Fele 

21 

22 

21 

24 

2S 

26 

Z1 

28 

1 

2 

3 

Fe4 

S 

6 

7 

8 

9 

10 

.ll 

.u 
13 

14 

15 

16 

17 

FeU 

.l2 

HABITAT 

pH FISHTYPE 

5.90 PA 

6.64 PP·NC 

6.78 PP·NC 

6.l8 

637 PP·NC 

637 PP·NC 

5.24 PA 

SAS PP·NC 

5J17 PP·NC 

6A3 PP·NC 

6.94 PP·NC 

6.62 PP-C 

6.74 PP-C 

6.77 PP·NC 

6.74 PA 

6.65 PP-C 

7JJ2 PP·NC 

6.21 

6.S7 PP-C 

6.72 PP-C 

693 PP-C 

6.74 PP-C 

6m PP-C 

6.43 PP·NC 

6.82 PP-C 

1 6AS PP-C 

6.38 PP·NC 

6.31 PA 

6.02 PP-C 

5.74 PP·NC 

S.62 Pp·NC 

6.l8 PP-C 

SAS PP·NC 

S.83 PP·NC 

6.88 pp·Ne 

S.8S pp·Ne 

SM pp·Ne 

6A9 pp·Ne 

497 FA 

6.64 pp·Ne 

6.15 PP-C 

95 

WATERFOWL 

INDICATED PAIRS BROODS 

Cl..HM,BD,CG HM,RD, CG 

CM,HM,RD 

CM, BD, RD, CG BD 

BD,RD 

0.., CM, MA, BD, RD o..,HM, RD 

HM, CG HM 

HM, BD, RD, CG BD, RD 

RD 

HM,RD.CG CG 

CM, HM. RD. CG HM 

CM 

HM. BD HM 

RD, CG CG 

BD. RD 

BD. RD HM. BD 

HM,BD 

RD CG 

HM 

Cl.. HM, MA, BD, RD, CG BD 

a.., CM. BD. RD a..CM,BD,RD 

BD, RD a.., CM. HM. RD 

RD 

0... CM. HM. MA. BD HM. RD 

o... HM,RD.CG RD, CG 

CM. HM. BD, RD 

BD. RD. CG BD,RD, CG 

HM. BD, RD, CG 

CM. MA. BD. RD BD 

o...HM.BD, RD 

o...HM, RD.CG MA 

a..,CM. HM.RD a.., HM. RD 

BD, RD 

0... CM. HM BD,RD.CG 

Cl..HM. BD, RD BD, RD 



HABITAT 
PLOT LAKE 

pH FISHTYPE 

8 20 6.51 FP-C 

8 21 6.21 FP-NC 

8 22 5,72 FP-C 

8 23 6.15 FA 

8 l4 5.57 FA 

8 2S 6.36 FP-C 

9 1 5.51 FP-NC 

9 2 6.22 FP-NC 

9 FCl 6.OS FP-NC 

9 4 6.45 FP-C 

9 5 6.44 FP-C 

9 6 6.47 FP-C 

9 7 6.76 PP-NC 

9 8 6.66 FP-C 

9 9 6.62 FP-C 

9 10 6.27 FP-C 

9 FCH 5,75 FP-NC 

9 12 6.15 FP-NC 

9 13 5.89 FP-C 

9 14 6.48 

9 15 6.20 FP-C 

9 FC 16 6.57 FP-C 

9 17 ~ 

9 18 6.34 FP-NC 

9 19 6.30 FP-NC 

9 20 633 FA 

9 21 5.64 FP-NC 

9 22 6.48 FP-C 

9 23 6.OS FP-C 

9 l4 6.62 FP-NC 

9 2S 6.57 FP-C 

VARIABLE EXPLANATIONS 

pH = mean pH (fall sampling: 1988, 1992, 1994, 1995) 
FISH TYPE = fish community present in the lake 
FA = fish absent 
FP·NC = fish present, non-competitor species only 
FP·C = fish present, competitor species 

WATERFOWL 

INDICATED PAIRS BROODS 

CL, CM, HM, BD, RD, CG HM,BD,WD 

Cl.,HM,MA,BD 

CM, HM, BD, RD CM,HM,RD 

CM 

CM, HM, MA, BD, WD, RD, CG MA. CG 

CM, HM, BD, RD, CG 

HM,RD 

MA,BD,RD 

Cl.,CM 

Cl. 

Cl. 

Cl. 

CM,BD 

Cl.,CM,MA 

Cl.,RD 

Cl.,HM,BD 

Cl., HM, CM, BD, RD 

CM,BD 

CM 

CM 

CM, HM, BD, WD, RD 

BD 

HM 

BD 

Cl.,CM 

BD,RD 

Cl. 

CL, CM, HM, RD 

LEGEND 

CM,BD 

RD 

HM 

HM 

Cl. 

BD 

HM,WD 

BD 

HM,BD,RD 

BD 

HM 

BD,RD 

BD 

CL 

RD 

NOTATIONS 

FC Lalu N umber = food chain lake 
Lake num6u - drained as of antwnn 1995 
Lake Number •• = lake joined to lake above 
. = no data 

INDICA TED PAIRS = presence of breeding pair ofa waterfowl species 
BROODS = presence of broods of a waterfowl species 

Waterfowl Specles 

CL = Common Loon (Gavia immer) 
CM = Common Merganser (Mergus merganser) 
HM = Hooded Merganser (Lophodytes cucullotus) 
MA = MaIlard (Anas plaryrhynchos) 

BD = Black Duck (Anas rubripes) 
WD = Wood Duck (Aix sponsa) 
RD = Ring-necked Duck (Aythya colloris) 
CG = Comrnon Goldeneye (Bucephala clangulo) 
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Key to Figure 12. 

PLOT LAKE 

1 2 

3 

4 

S 

7 

8 

9 

11 

12 

13 

IS 

16 

18 

19 

21 

22 

23 

26 

33 

3S 

2 1 

2 

3 

4 

5 

6 

8 

10 

13 
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Maps of Muskoka study plots 1-7 showing the location of study lakes, including food 
chain lakes, and other wetlands. Lake names associated with CWS LR T AP study lakes 
in Muskoka are listed below. Local names not present on EMR 1:50 000 and 
Provincial Series 1:100 000 topographie maps are indicated by NL (not listed). 

LAKENAME PLOT LAKE LAKENAME 

Circular (Round) 2 14 Broin (NL) 

Grouse IS Long Pond (Roche Pond) (NL) 

Teapot 18 Avery 

Campstool 19 Emmerson Pond (NL) 

. Saucer 21 Orley 

Sugarbowl 26 Shoelace Creek 

Jill (Long) 27 Wallace Pond (NL) 

Mug 29 Shoelace 

Pairo (Lower Twin) 30 Glennies Pond (NL) 

Pairo (Upper Twin) 34 Nehemiah 

Carcass (Skeleton) 3S Ronald 

Cream 36 Ernest 

Ridout (Stoney) 3 2 Corbett 

Splatter 5 McTaggart (NL) 

Insula (Porky Island) 6 Beast 

Martin 8 Arbuckle 

Fly 9 Quiver Creek Reservoir 

RedChalk 12 Bertie 

BlueChalk 14 Notsobig 

Chub 23 Bright 

Silver Buck 24 Thumb 

Silver Doe 25 Lumber 

Silver Otter Pond (NL) 28 Niger 

Dawson Pond (Lower) 29 Quiver 

Dawson Pond (Upper) 4 13 West Frog 

Mouse 14 Sly 

Plastic 15 Doughnut 

Sundew Pond (NL) 22 Skunk 

Little Avery 23 HardyCreek 



1 PLOT 1 LAKE 1 LAKENAME 1 PLOT 

4 24 Slim 6 

25 Little Hardy 

34 Dale 

35 Steeprise 

5 6 Little Kennisis River 

8 Round (NL) 

9 Lisa (NL) 

13 Little Kennisis River (Archer's Marsh) 

14 Little Kennisis River (Archer's Marsh) 

15 Depot (NL) 

16 Buck (NL) 

22 Ban(NL) 

29 Head (NL) 

6 1 Norah 7 

3 Oak 

4 Dace 

5 Ramona(NL) 

6 N amakootchie 

8 Kagh 

9 Drwnmer and Little Drummer 

10 Tonakela 

Il PanÙler 

13 North Oak 

14 Telma 

15 Mossy 

16 Forlorn 

17 Thunder 

LAKE 

19 

20 

21 

22 

23 

25 

26 

28 

29 

30 

34 

36 

38 

4 

5 

Il 

20 

21 

22 

24 

25 

26 

27 

28 

30 

35 

LAKENAME 

Red Wing 

LupusC"eek 

Lupus 

Guide 

8rownie 

Snowshoe 

Mennaid 

1 Susan 

South Snowbird 

1 Trail 

Lark 

West Otterpaw 

Pincher 

Splash 

Sunset 

Little Eastend Lake 

O'Gonnan 

Way 

Wee 

Lay 

Stutter 

North Clyde 

Stammer 

Long Thin 

Weed 

Mackinaw 
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-------- Muskoka Plots and Lakes 

Plot 1 

LEGEND 
• Study wetlands 
o Riparian 
o Other wetlands 
& Food chain wetlands 

2km 

Plot 2 

LEGEND 
• Study wetlands 
DI Riparian 
DI Other wetlands 

~. 

& Food chain wetlands 

2km 

~. ~. 

-j~4' 

10~ 



--------Muskoka Plots and Lakes 

Plot 3 

LEGEND 
• Study wetlands 
o Riparian 
o Other wetlands 

li::, Food chain wetlands 

2km 

Plot 4 

LEGEND 
• Study wetlands 
o Riparian 
D Other wetlands 

1 

--L 
78'54' 

li::, Food chain wetlands 

2km 

8 32 ~$ ~M ô 
358 '1 ~,31 

137 

:' 

.r; ~ ~ 

~ ~p 25 .... . r26 
24 • '23 22 21 2. tP ~ 

Il 

t(IJ 

1Wy . ~ 0 t 17 
16 ,~ 19 
~ 

~o \ 18 

...... 

• ~ 8 ~ ~<O< .. .13 
9 7 

,3 

82~ 
~~ ~~ 

ff .~ . . t4 ~ ~ 
1( ~ 

1 
7JS1' 

~ 
'a32 

31 ! \,. ~ 
a 27,..3... 

26-

23-'> 
",... 

~ 
78"56' 

-L 
78"53' 

<:> 

145'23' 

149'21' 

--L 
78'48' 

145"26' 

-L 
78"50' 
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-------- Muskoka Plots and Lakes 

Plot 5 

LEGEND 
• Study wetlands 
o Riparian 
o Other wetlands 

& Food chain wetlands 
q 

ti'. 

2km 

Plot 6 

LEGEND 
1. Study wetlands 
,0 Riparian 
o Other wetlands 

---L 
78"3T 

& Food chain wetlands 

2km 

1 .. 
lf ,/ 

---L 
78"51' 

." 

-1451'18' 

---L 
78'S1' 

---L 
7S045' 

-1035' 

--14S031 ' 
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--------Muskoka Plots and Lakes 

Plot 7 

.. 

19~ 

18~ 

c:J 0 

f'/ 36J [l, . 

~ 32 
'VI, ,. 

A ~-. if ~ 31, 22. 26 0 

lf2fl 2~ ~~. vt III 

~ Q 25}~ 
, 13. 
15" ~. 

Ci 
J) 14""12. ·.6 

10,# 

~~ ~ 
8} • 

~.Js6 
\6 

6 , 2' a , 
.' 

ç;v-
t>-. 

-.L -.L -L 79"00' 78'5T 78"54' 

LEGEND 
• 8tudy wetlands 
o Riparian 

o Other wetlands 
8 Food chain wetlands 

2km 

1'45"3T 

-j~' 
-L 
78~1' 
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Table 18. 

PLOT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

l 

2 

2 

2 

2 

2 

2 

2 

LAIŒ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

13 

oH 

15 

16 

17 

18 

19 

20 

21 

22 

Fe %3 

14 

2S 

215 

27 

28 

29 

30 

li. 

FeJl 

33 

34 

3S 

1 

Fel 

3 

4 

5 

6 

7 

8 

9 
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Locations and morphometric characteristics of Muskoka study lakes, identified by plot and lake number. 
(See legend for explanation of variables and notations). 

UI'M UI'M TERTIAIlY ELEV AREA DEP11f SHOREUNE RIPARIAN TOTAL TOTAL 
EAST NORTH WATERSHED (m) (ho) (m) (m) AREA(ha) STREAMS ISLANDS 

l5S87 49976 2EC 98 III 1.7 4006 16.8 2 1 

6S86 49983 2EC 99 Il.2 8.2 2489 1.8 3 0 

6S8S 49990 2I!C 99 6.7 5.$ 1804 5.0 3 0 

l5S87 49999 2I!C 99 30.7 8.8 4540 3.8 13 2 

6515 sœm 2I!C lOI Il.6 8.0 2S17 4.7 4 0 

6S95 s0013 2I!C 100 3.1 0.6 1145 0.2 3 0 

6596 SOOII 2I!C 100 5.6 7.7 1009 1.9 2 0 

6592 SOOl4 2I!C 100 6.1 SA 1266 9.7 2 0 

6fJJ7 SOOl7 2I!C lOI 9.9 3A 1916 1..5 2 0 

6618 soon 2I!C 100 11.1 9.1 1732 0.1 1 0 

6609 SOO24 2I!C I~ 9..5 5.2 1448 1..5 5 0 

6615 SOOl5 2I!C 98 13.9 5.8 2389 4.9 10 0 

6610 SOO4O 2EC 99 liA 9.6 2309 5.6 6 2 

6613 SOOI3 2I!C 99 1.3 0.0 720 2.3 6 0 

660S SOO47 2I!C lOI 16.3 Il.2 2U4 0.0 1 0 

6S89 SOO29 2I!C 110 9A 3.0 2761 7.2 2 0 

6592 SOOl5 2I!C 114 7.7 8.$ 1713 0.3 1 2 

6S88 SOOI4 2I!C 1(8 45.0 20A 5S63 2.D 2 1 

6519 SOO48 2EB 107 9.9 5.1 2IlOO 23.2 7 0 

6S84 SOOS4 2EB 1(8 4.3 0.6 2512 1..5 2 1 

6595 SOOS8 2EC 104 U.2 8.6 2360 0.6 1 2 

6S8O ~ 2EB 107 45.0 12.2 6113 17.2 3 1 

6S98 ~ 2EB III 60S 4.9 1264 0..5 5 0 

6602 ~ 2I!C I~ 3.9 4.1 904 9.0 1 0 

6610 ~ 2I!C 104 2.6 6.0 736 0.9 3 0 

6612 SOOS8 2I!C 104 51.8 30.$ 4789 2.9 5 1 

66U ~ 2I!C IŒl 0.2 0.7 196 2.2 4 0 

6619 SOOS8 2I!C 104 1.0 4.2 385 lA 1 0 

6631 SOO48 2EC 112 4.6 15.0 10Œl 0.2 1 0 

6633 SOO48 2I!C III 1.3 2.6 JIll 0.7 3 1 

6636 SOO46 2I!C I~ 0.9 0.0 m 0.7 2 0 

6629 ~ 2EB III 4..5 3.7 1184 0..5 2 
1 

1 

6619 ~ 2I!C 107 47.1 20.0 4339 1.7 1 0 

6S89 SOOT7 2EB 114 3.3 6.3 1154 5.4 1 
1 

0 

6S8S SOO8S 2EB Ils 32.1 21.0 3929 2.2 2 Il 0 

6736 
1 

SOOl2 2HF 112 21.9 23.9 2S6S 2.0 2 2 

6733 SOŒl6 2HP 112 5.7 8.6 1110 0.0 2 0 

61215 SOOJ9 2HF 110 1..5 4.$ 5S7 1.6 1 0 

6104 SOOI2 2HF 116 2.8 4.0 906 4.7 2 0 

610\ SOOI4 2HF 116 0..5 3.8 ~. 2.3 1 0 

6694 SOOS5 2EB JJ2 8.7 7.6 1456 0.2 1 0 

6697 ~ 2EB Ils 4.8 5.6 997 3.0 1 0 

6110 SOOI9 2HF 116 31.2 14.8 336S 0..5 2 0 

6117 SOOS2 2HP 116 0.3 o.s 218 0.3 1 0 
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PLOT LAKE UfM Ul'M TERTlAJty ELEV AIlEA DEPTH SHOREUNE RIPARIAN Il TOTAL TOTAL 
EAST NORTH WATERSHED (m) (ha) (m) (m) AREA (hl) STIlEAMS ISLANDS 

2 10 6725 ~9 2HF 112 3.0 0.9 1497 2.4 1 1 

2 Il 6733 50056 2HF 1\4 0.7 33 36\1 0.8 2 0 

2 12 6729 SOO57 2HF 120 1.0 6.7 448 0.9 1 0 

2 13 6725 500S9 2HF Ils 4.8 15.0 1\13 4.0 7 0 

2 14 6721 SOO57 2HF 115 4.4 123 919 \.0 1 0 

2 15 6717 50056 2HF 110 1.8 4.5 1183 27 2 0 

2 16 67\3 SOOS8 2HF 110 0.7 0.9 357 1.6 2 0 

2 17 6718 SOO63 lES 118 1.8 3.5 1908 0.9 1 0 

2 FeU 6718 SOO67 2!!C 121 7.5 120 1852 0.6 1 0 

2 19 6724 SOO72 2HF 121 3.8 7.1 936 0.8 2 0 

2 20- 6728 SOO66 2HF 122 1.6 92S OA 1 0 

2 2J 6732 SOO63 2HF 115 5A 8.9 1226 1.6 1 1 

2 22 6736 SOO68 2HF 119 3.7 42 2175 0.8 1 1 

2 23 6737 50071 2HF Ils lA 03 S7l OA 2 0 

2 14 6745 50075 2HF 114 23 3A 1006 02 5 1 

2 ~ 6750 SOO67 2HF 115 21 0.0 937 1.5 5 0 

2 215 6756 50074 2HF 114 lA 127 520 3.8 1 0 

l Fe 27 6762 50076 lES 120 7.5 142 1194 20 3 0 

2 28 6768 SOOSI 2HF 125 29 5.1 753 0.6 1 0 

2 29 6763 SOO8S 2HF 125 6.5 9.1 1588 29 0 0 

2 30 6751 SWl7 lES 121 11.1 49 1490 \32 2 0 

2 31 6741 SOO83 2ES 116 26 0.9 1258 7.7 2 1 

2 J4 6735 soœa lES 125 3.7 0.0 1138 4.4 1 0 

2 33 6727 sron lES 1t15 0.5 344 3.1 0 0 

2 34 6723 SOO79 lES 125 63 121 1690 33 3 0 

2 35 6727 SOO83 lES 125 83 4.0 1687 3.4 1 0 

2 36 6719 SOO92 lES 117 9.8 23 1821 8.4 2 0 

3 1 6660 S0244 lES 1215 3.6 29 1015 0.7 1 0 

l Fel 6663 S0250 lES 1215 3.6 8.0 1172 1.4 1 0 

3 3 66S8 S0257 lES \3S 0.7 32 383 28 3 0 

3 4 6673 S0248 lES 114 22 0.6 927 0.8 8 0 

3 5 6684 S0251 lES 129 3A 1.5 1517 5.2 1 0 

3 6 6702 S0253 lES 130 4.5 5.6 1033 5.2 4 0 

3 7 6704 S0259 lES 134 0.5 8.8 3Ot\ 1.4 1 0 

3 8 6708 S0264 lES 128 203 43 2337 26 5 0 

3 9 6694 S0258 lES 130 15.8 19 5107 0.8 6 0 

3 10 6.6(f7 S0257 lES IJ9 4.0 11.6 1030 0.9 1 0 

3 Il 6692 S0263 lES IJ9 3.3 S2 963 3.1 1 0 

J FeU 6683 S0264 lES 135 4.5 59 1403 l.4 3 0 

3 13 6672 S0263 lES 130 3.9 102 818 3.4 2 0 

3 14 6666 S0264 lES 130 10A 14.1 2312 26 3 0 

3 15 6670 50272 lES l3S 8.0 21 1889 0.5 2 0 

3 16 6670 5027S lES 134 13 5li 541 3.2 1 0 

3 17 6674 50278 lES 143 4.8 39 lm \.7 3 2 

J 18 6690 50275 lES 147 lA lA 627 0.0 1 0 

3 19 L-_W17 __ S0277 2l!11 \3S 6.6 6.9 1469 1.7 2 0 
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PLOT 
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3 
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4 
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4 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 
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LAKE 

20 

21 

22 

23 

14 

25 

~ 

27 

28 

29 

30 

31 

32 

33 

li 

Fe 35 

36 

:ri 

1 

.1 

3 

4 

S 

6 

7 

8 

9 

12 

11 

U 

13 

14 

Fel.! 

16 

17 

18 

19 

20 

21 

FCll 

23 

14 

25 

li:! 

11 

28 

trrM urM TERTIARY ELEV AREA 
EAST NORTH WATERSHED (m) (ha) 

6713 S0282 2EB 130 3.3 

670S S0282 2EB 129 0.3 

ffH17 S0281 2EB 140 2.1 

6686 S028S 2EB 144 lS.6 

6666 S0283 2EB 134 10.1 

665S SfYZIr1 2EB 125 6.8 

fHi7 S0288 2EB 139 2.3 

6684 S0290 2EB 140 OA 

6683 S0300 2EB 136 27.1 

ffH17 S0288 2EB 130 11.7 

67r11 S0293 2EB 141 6.8 

6713 S0303 2EB 139 2.6 

6712 S0300 2EB 140 3.2 

6702 S0296 2EB 141 4.8 

670\ S0304 2EB 139 0.8 

6694 S0297 2EB 139 4.3 

6689 S0306 2EB 136 5.3 

C5630 S0297 2EB 125 \.8 

6633 som 2EB 139 2.4 

6642 S03S3 2EB 149 1.3 

/î664 S0354 2EB 140 0.6 

6675 S0352 2EB 143 2.1 

fHi7 S0347 2EB 134 2.2 

667S S0346 2EB 130 3.0 

6682 S0356 2EB 150 2.3 

6678 S03S9 2EB IS\ 0.9 

6674 S0356 2EB 148 1.8 

6668 S03S7 2EB 150 2.2 

666.5 S03S9 2EB 1S3 1.2 

6660 50361 2EB 147 1..5 

665S 5036S 2EB 148 S.7 

6648 S0363 lES 149 9.9 

6635 5036S lES 149 11.2 

6639 5O:r12 2EB 149 2.6 

6663 5036S 2EB 1S2 0.3 

66(fi 5036S 2EB 1S7 0.6 

6672 S0361 2EB 165 0.7 

6674 5036S 2EB 1S7 0.7 

6670 S0369 2EB 16) 1.9 

6668 5O:r12 2EB 1S8 6.1 

«m 5O:r16 2EB 134 3.8 

6649 5O:r18 2EB 139 8.9 

fHi7 S0383 2EB 143 18..5 

6642 S0381 2EB 141 2.6 

6646 S0383 2EB 149 1.2 

6653 S0384 2EB 154 4.7 
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DEFIlI SHORElJNE RlPARIAN TOTAL TOTAL 
(m) (m) AREA(U) STREAMS ISlANDS 

2A 846 1..5 2 0 

0.8 246 7.0 9 0 

0.6 837 0.7 0 0 

9.2 34S3 1.1 2 0 

Il.2 2839 2.0 2 0 

1..5 1100 S.9 1 0 

OD 1262 0.0 0 0 

4.S 248 2A 3 0 

liA 4337 0.3 4 1 

8.7 1768 IOA S 0 

1.6 2683 0.2 1 1 

2.3 808 1.1 2 0 

0.8 1220 1.9 1 0 

0.6 2411 1.0 3 0 

OD 404 6.0 0 0 

z.s 1482 3.7 1 0 

09 21S2 0.2 1 0 

6A 595 z.s 0 0 

2.8 634 1.0 2 0 

OD 687 0.3 2 0 

0.6 310 1.2 1 0 

1.2 956 0.2 1 1 

0.6 828 3.3 2 0 

14D 833 2.1 4 0 

lA 1117 0.1 1 1 

0.6 4S9 0.2 3 0 

0..5 913 3..5 2 0 

OD 976 1.7 1 0 

OD 541 OA 1 0 

OD 677 0.7 0 0 

6.7 1S74 OA 1 1 

129 2OS9 1.9 1 0 
1 

6.3 24:r1 3.0 1 1 

1.2 882 0.0 1 0 

0.6 248 0.1 2 0 

0.6 3:r1 0.9 1 0 

0.8 368 OA 0 0 

1.2 360 0.1 0 , 0 

0.8 68S 0.2 2 0 

7.1 1939 0.0 1 0 

0.9 l1lS 0.8 2 0 

8.7 22114 7A S 
1 

0 

11.3 3m 2.8 4 0 

OD 12S9 4..5 2 II 0 

OD SlS 0..5 2 
1 

0 

s.a 1:rI2 ID 3 
1 

0 



PLOT LAKE UTM UTM TERTIARY ELEV AREA DUfH 
EAST NORTH WATERSlŒD (m) /hal Iml 

4 19 66S8 S0386 2EB 1S4 03 0.4 

4 30 6646 S0389 2EB 151 1.1 1.8 

4 31 6642 S0388 2EB 138 3.5 1.1 

4 32 66J2 sœ93 2EB 139 10.6 6.8 

4 n 66ZI S0398 2EB 139 1.1 0.5 

4 34 66SO S0401 2EB 153 8.6 3.8 

4 FC35 6673 S0394 2EB 158 6.5 6.1 

5 1 tmf> 50\64 2HF \39 2.1 0.6 

5 2" 6928 50161 2HF 140 2.1 

5 3 &n:2 50110 2HF 144 0.5 6.5 

5 4 6918 50166 2HF 143 4.6 1.8 

5 5" 6912 50162 2HF 134 1.6 

5 6 6906 5016lI 2HF 126 0.6 1.8 

5 1" 6lI86 50166 2HF 138 2.6 

5 FC • 6890 50118 2HF 144 S.5 1.5 

5 9 6895 50m 2HF 135 4.2 0.9 

5 10 6901 50181 2HF 140 1.4 5.6 

5 Il 69œ 50118 2HP 134 1.1 1.8 

5 12 6914 50117 2HF 130 0.9 3D 

5 13 6911 50116 2HF 130 1.1 8.5 

5 14 tmf> 50119 2HF 130 5.1 13 

5 15 6933 50190 2HF 136 43.7 6.4 

5 FC 16 69(J/ 50185 2HF 138 7.0 92 

5 17 69(J/ 50192 2EB 143 1.1 42 

S 18 69(J/ 50196 2EB 144 1.1 6.3 

5 19 6895 50184 2EB 153 1.7 93 

5 20 6lI96 50186 2EB 1S4 23 0.6 

5 21 6lI97 50190 2EB 1S4 3.5 1.2 

5 22 6893 50186 2EB 154 2.7 8.5 

5 23 6lI88 50188 2HF 153 2.4 5.5 

5 24 6884 50185 2HF lS3 6.6 13 

5 25" 6882 50188 2HF 148 0.7 

5 26 6lI82 50192 2HF 148 2.3 1.4 

5 27 6885 50196 2EB 143 63 6.7 

5 1.a 6882 50197 2EB 142 6.0 OD 

5 29 6lI96 50195 2EB lS3 6.1 3.5 

5 30 6900 S0200 2EB 149 3.9 12 

5 31 6892 S0202 2EB 146 3.9 0.8 

5 32 6892 ~ 2EB 143 0.8 ID 

5 n 688S S0206 2EB 140 10.7 1.4 

5 34 6912 S0202 2EB 149 5.6 0.7 

5 ~ 6916 S0206 2EB 1S4 0.6 OD 

5 36 6918 S0201 2EB 158 5.2 0.5 

5 '11 6913 S02œ 2EB 143 2.8 lA 

5 38 6910 S0206 2EB 144 2.2 0.9 

5 39 69(J/ S0202 2EB 140 10.4 3.7 

SHOREUNE RIP~~ 
Iml AREA 

Z78 03 

463 0.2 

1415 0.6 

2322 5.6 

941 4.8 

1892 1.1 

1132 1.2 

116\ 0.0 

1621 0.9 

Jœ 2.8 

1107 03 

m 0.0 

518 1.4 

828 1.2 

HIlS 0.4 

1103 3.1 

1S4 0.6 

848 1.4 

420 16.5 

550 1.2 

1145 12.7 

4369 142 

2136 2.6 

436 33 

624 2.4 

614 1.5 

1112 0.0 

1238 0.2 

792 0.3 

184 3.2 

3072 IJ 

404 0.0 

869 3.6 

3844 7.9 

1710 0.4 

1562 0.5 

1527 03 

100 0.0 

572 0.5 

1893 2.1 

2086 0.1 

479 2.2 

1901 0.3 

1653 1.8 

961 0.0 

1592 2.4 

TOTAL 
STREAMS 

0 

2 

2 

2 

4 

4 

2 

1 

3 

1 

2 

0 

2 

0 

1 

2 

1 

2 

2 

2 

6 

5 

2 

3 

2 

0 

1 

2 

1 

5 

1 

0 

3 

1 

2 

1 

1 

1 

2 

1 

2 

1 

0 

6 

1 

2 
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TOTAL 
ISLANDS 

0 

0 

1 

0 

0 

0 

1 

0 

1 

0 

0 

0 

0 

1 

0 

0 

2 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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PLOT 

5 

5 

5 

6 

6 

6 

6 

6 

6 

6 

, 
6 

6 

6 

6 

, 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

, 
6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

LAKE UTM 
EAST 

41' 692S 

42 6884 

43 6885 

1 6682 

2 6691 

3 6697 

4 6715 

S 6727 

6 6740 

7 6748 

Fe, 6752 

9 67~ 

10 6738 

1\ 67\S 

12 671\ 

feU 670S 

14 6696 

\S 6700 

16 6713 

17 6722 

18 6742 

19 6739 

2IJ 6732 

21 6725 

22 6687 

23 6688 

24 67fJ2 

2S 6714 

215 6736 

11. 6738 

28 6740 

29 6748 

30 6718 

31 6692 

.li 6688 

Fe 33 6683 

34 669S 

3S 6700 

36 67œ 

37 6716 

38 6670 

1 6632 

2 662S 

Fe 3 6628 

4 6615 

Fe 5 6604 

UTM TERTIARY ELEV AREA 
NORTH WATERSHED (m) (ba) 

S02m 2EB 138 1.0 

S0213 2EB 148 4.0 

~190 2HP 143 0.9 

~33 2EB I~ 9.6 

~26 2EB 148 1.3 

~2 2EB 148 IS.2 

~25 2EB 144 2.9 

~27 2EB 154 4.2 

~30 2EB 1-49 1905 

~31 2EB 1-49 5.8 

~37 2EB I~ 9.2 

~ 2EB 152 27.6 

~ 2EB \S3 13.1 

~ 2EB 153 23.8 

~34 2EB 154 1.2 

~39 2EB 153 14.2 

~37 2EB 154 SoS 

~2 2EB 154 17.8 

~7 2EB 149 2.0 

~2 2EB ISII 10.1 

~~ 2EB 154 1.7 

~ 2EB 141 8.0 

~SII 2EB 141 3.9 

~55 2EB 139 29.1 

S046J 2EB 163 1\.6 

S0467 2EB 163 10A 

S0467 2EB 1-49 2.1 

~73 2EB 145 4.0 

~ 2EB 143 3.9 

~73 2EB 143 1.0 

~n 2EB 140 50S 

~ 2EB 144 4.8 

~ 2EB 1& 2.S 

~ 2EB 1& 1.0 

~78 2EB 1& 2.8 

S0480 2EB 1 SIl 3.0 

~2 2EB 163 OA 

~91 2EB 154 6.1 

~ 2EB 154 23.2 

~92 2EB 152 4.3 

~ 2EB lS7 40.8 

~ 2ES 148 2.0 

~ 2EB 149 405 

~73 2EB 154 4.0 

~ 2EB 1 SIl 1\.6 

~73 2EB ISII 12.8 
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DEPTII SHORELINE RIPARIAN TOfAL TOfAL 
(m) (m) AREA (ba) STIlEAMS ISLANDS 

0.6 623 2.6 2 0 

2.3 176S 1.\ 1 0 

1.0 S6S 2.7 2 0 

13.0 1681 0.8 2 0 

0.8 817 OA 1 1 

8.1 2166 1.8 3 2 

1.2 899 1.\ 3 0 

6.1 1069 0.1 1 0 

99 2561 0.6 2 0 

10.6 1407 0.7 2 0 

10.7 :lOS1 2.4 1 0 

7.2 4899 4.8 3 1 

2.9 3256 6.4 1 1 

505 4516 2.S 2 2 

S.7 433 1.1 1 0 

16.1 3040 105 1 3 

0.3 2228 1.1 1 2 

6.9 3170 OA 1 1 

005 888 005 2 0 

6.2 1837 0.3 1 0 

0.8 1228 0.0 1 0 

4.9 1693 lA S 0 

0.6 2279 12.S 6 0 

1305 3952 0.6 1 0 

6.0 2139 2.0 3 1 

9.2 2S64 1.7 2 0 

005 1\43 1.8 3 0 

49 1851 lA 1 1 

2.4 1846 005 1 1 

0.0 S2IJ 0.1 2 0 

49 1092 4.6 3 0 

39 1441 405 1 0 

s.o 846 lA 1 0 

0.9 SI2 0.8 1 0 

0.0 IIIS 2.1 2 0 

4.6 888 1.9 1 0 

2.7 262 Jj 2 0 

3.8 I3IS 005 1 0 

109 4506 4.8 2 2 

8A 1034 0.3 3 0 

12.2 5714 4.7 3 2 

4.9 1231 0.4 3 1 

3.1 1\36 OA 2 0 

7.0 8SO OA 1 0 

7.0 1886 0.8 1 0 

6.2 3033 2.S 2 0 



PLOT LAKE UfM UfM TERTIAItY ELEV AREA 
EAST NORTH WATERSHED (m) 1hI) 

7 6 6617 ~6 2EB 149 2.3 

7 7 6624 50480 2EB 148 0.9 

7 8 6608 S0481 2EB 1/12 0.7 

7 9 6612 S0483 2EB 153 0.5 

7 10 6617 S0487 2EB 148 2.6 

7 Feil 6604 S0486 2EB 157 11.9 

7 12 6S93 50492 2EB 141 1.2 

7 13 6594 50496 2EB 141 1.5 

7 14 6591 50492 2EB 140 SA 

7 15 6579 50496 2EB 140 2.9 

7 Fe 16 6S17 sosœ 2EB 135 5.1 

7 17 6578 .50316 2EB 138 2.0 

7 18 6601 sosœ 2EB 139 2.9 

7 19 6606 sosœ 2EB 140 1.0 

7 2Il 6612 soscn 2EB 141 18.7 

7 21 6637 soscn 2EB 139 2.1 

7 22 6642 sosœ 2EB 144 6.3 

7 23 6643 som 2EB 149 10.6 

7 14 6647 S0504 2EB 146 6.1 

7 2S 6664 50498 2EB lS1 5.8 

7 2IS 666S sosœ 2EB ISO 6.7 

7 TI 66S7 sosœ 2EB 154 5.3 

7 28 6659 .50319 2EB 1S9 7.1 

7 ~ 6652 .50323 2EB 152 1.5 

7 Xl 6647 .50320 2EB 143 \S.2 

7 31 6634 .50313 2EB 149 1.0 

7 32 6633 .50317 2EB 149 3.7 

7 33 6629 S0527 2EB 141 0.7 

7 34 6632 SOS3O 2EB 141 0.5 

7 35 662S .50330 2EB 141 20.2 

7 36 6618 .50333 2EB 141 2.1 

LEGEND 

VARIABLE EXPLANA TIONS 

UTM EAST = Universal Transverse Mercalor Easling coordinate 
UTM NORTH = Univenal Transverse Mercalor Northing coordinale 
(lITM Zone = 17 for alliakes) 
TERTIA RY W A TERSHED = tenial)' watershed identifier code 
ELEV = lake elevation above sea level 
AREA = open water area of lake 
DEPTH = mean rnid-Iake deplh 
SHORELINE = length of open water perimeter 
RIPARIAN AREA = area of riparian zone adjacenllo lake 

DEPTH 
ImJ 

1.2 

1.1 

0.9 

1.6 

0.5 

10.2 

lA 

0.9 

6.6 

4.7 

7.9 

2.0 

1.8 

0.6 

4.8 

0.9 

5.0 

53 

3.0 

3.9 

1\.0 

71. 

4.6 

0.8 

13 

0.5 

53 

0.8 

0.8 

5.0 

lA 

TOT AL STREAMS = cumulative nwnber of streams flowing into and draining lake 
TOTAL ISLANDS = nwnber of islands in laite 

SHOREUNE RIPARlAN TOTAL TOTAL 
Iml AREA/ha) STREAMS ISLANDS 

11HZ 2..5 3 0 

497 2.5 4 0 

S6I 0.3 1 0 

284 lA 2 0 

80S 1.8 1 0 

1987 2.2 6 0 

483 0.5 2 0 

903 1.2 3 0 

1255 0.7 2 0 

1718 0.7 1 4 

100 0.6 1 0 

7œ 2.0 2 0 

1133 1.0 2 0 

645 0.2 1 0 

3m 5.5 4 1 

655 2..5 4 0 

1296 0.5 1 0 

1700 0.6 1 0 

1533 \.Q 1 0 

1487 0.0 4 0 

1168 OA 1 0 

1142 1.3 1 0 

2597 3.6 2 0 

480 0.5 4 0 

4179 ~A 4 1 

448 1.2 3 0 

1315 1.3 0 0 

334 0.8 2 0 

413 0.4 2 0 

3410 7.9 5 2 

852 3.1 1 0 

NOTATIONS 

Fe Loke N umber = food chain lake 
Lob numbu = drained as of autumn 1995 

Lob N umber • = lake inaccessible by helicopter 
. =no data 
1 PlO( 5 Lake 40 does nol e~isl 
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Table 19. 

PLOT· pH 
LAKE 

1·1 6.48 

1-2 6.43 

1-3 6.S3 

1-4 6.36 

1-S 6.47 

1-6 6.47 

1-7 S.99 

1-8 6.12 

1-9 6.39 

1-10 6.33 

I·JI 6.33 

1·12 6.56 

1-\3 6.70 

l.:.1! 

1-15 6.55 

1-16 6.00 

1-17 6.42 

1-18 6.3S 

1-19 6.00 

1-20 5.19 

1-21 6.55 

1-22 6.12 

Fe 1-23 6.47 

1-24 S.59 

1-15 5.SB 

1-26 6.35 

1-1:1 6.51 

1-28 4 .73 

1-29 5.99 

Average chemical characterisitics of Muskoka study lakes, identified by plot and lake number. Chemical values are three year means (fal1 
samp1ing: 1990,1993,1995). (See legend for explanation of variables and notations). 

ALK CON» CIl 
(,!.IL) 

Na K a (~) (~) COLOR' DOC TIC (~) NO,NO,' TKN TP AI' MIl' 
(p.qL) (pS/cmt (1IUIf'L) (1IUIf'L) (1IUIf'L) (ma'L) (bu) (nudL) (nudL) (";wL) (mlllLl (uea/L) (uea!L) (uea!L) 

66.2 28.4 2.42 0.81 on 0.4S 0.43 1.22 6.30 3S 4.99 1.10 3S.2.5 0.009 0.29 8.11 23.3 12.4 

70.6 30.1 2.S9 0.83 0.85 0.47 O.4S 1.81 6.73 15 4.36 1.34 10.1S 0.006 0.29 S.93 1S.0 1305 

93.9 31.0 2.79 on 0.91 0.49 0.47 1.98 6.13 15 4.68 1.53 17.20 0.008 0.22 S.47 20.0 26.4 

66.9 31.2 2.72 O.8S 0.88 0.50 0.50 2.03 7 .00 15 4.80 1.2.5 14.3S 0.006 0.27 ' 4.71 IS.1 33.2 

51.7 15.2 2.45 0.73 0.80 0.44 0.42 1.07 6.90 30 4.65 1.06 13.70 0.005 0.29 S.74 1S.7 S.1 

32.1 15.3 2.24 0.58 0.69 Oo5S 0.38 1-"1 4.60 sa 6.36 1.23 11.00 O.oœ 0.38 7.70 42.3 15.9 

4S.4 31.6 2.68 0.88 0.8S 0.47 0.43 3.03 7 .51 40 S.87 1.13 22.00 0.005 0.31 5.50 41.3 23.1 

S6.2 30.2 2.80 0.75 0.81 0.53 0.43 2.19 6.80 SS 7.2.5 1.22 4S.35 0.006 0.33 8.29 S4.7 23.7 

71.7 30.4 2.74 0.83 0.85 0.48 0.44 2.63 6.64 20 S.4S 1.00 30.20 0.005 0.27 6.88 13.9 3.8 

36.7 15.9 2.24 0.65 0.75 0.33 0.43 1.84 6.83 IS 4.41 0.75 8.15 0.007 0.19 S.60 10.1 9.6 

31 .0 26.0 2.37 0.77 0.80 0.40 0.60 1.38 8.52 20 4.JI 0.72 12.18 0.008 0.29 5.96 19.1 7.7 

103.1 35.9 3.15 1.08 1.01 0.48 0.42 4.41 8.16 20 4.14 1.61 15.98 0.007 0.34 4.96 8.9 7.9 

142.1 36.6 3.23 1.10 I.JI 0.48 0.60 4.50 6n 15 3.96 2.172 12.88 0.007 0.18 4.64 9.1 905 

78.1 32.4 2.72 0.94 0.92 0.16 0.56 2.S1 7053 15 4.16 1.26 23.30 0.008 0.20 5.00 12.2 3.4 

15.2 21.7 1.89 0.54 0.56 0.27 0.30 0.87 5.38 15 4.87 0.58 10053 0.006 0.34 8.30 29.1 9.6 

59.1 24.1 2.00 0.61 0.78 0.36 037 0.49 5.07 20 4.32 0.83 42.70 0.005 0.27 6.Z1 JI.3 3.8 

29.1 24.9 2.28 0.72 0.73 0.39 0.45 0.13 8.08 20 4.29 0.69 9.35 0.005 0.18 4.53 11.1 6.3 

39.9 15.2 2.29 0.66 0.79 0.1:1 0.55 0.77 5.40 55 6.63 0.95 41.95 O.oœ O.3S 9.12 43.8 24.0 

24.0 24.4 1.90 o.ss 1.03 0.20 0.99 0.57 4.99 55 7.52 0.75 14.14 0.006 0.43 13.23 S6.O 39.4 

92.3 32.6 2.74 1.15 0.79 0.50 0.44 1.13 7.06 15 4.16 1.57 16.15 0.007 0.2.5 5.47 JI .9 14.7 

26.0 22.0 2.0\ 0.59 0.79 0.31 0.69 1.01 6.37 40 5.74 0.54 15.40 0.008 0.31 5.56 37.1 22.4 

S4.8 15.9 2.20 0.67 0.83 0.33 0.49 1.22 6.06 15 3.16 1.00 10.95 0.006 0.23 5.28 13.0 7.7 

1905 29.7 2.33 0.83 0.97 0.38 0053 3.85 6.62 i5 11.73 0.76 28.30 0.018 0.38 12.63 65.3 12.7 

1705 24.2 1.76 0.62 0.72 0.40 0052 2.06 5.52 55 7.28 0.99 70.60 0.005 0.47 8.73 63.5 12.1 

53.1 28.7 2.37 0.77 0.82 0.36 o.s5 1.69 7.07 15 3.31 0.98 10.40 0.005 0.26 3.56 11.2 2.0 

161.9 "17.0 3.28 1.\0 1.28 i 0.70 0.71 2.07 5.88 50 6.02 1.47 8.59 0.006 0.31 9.82 43.1 63.6 

5.9 3305 2.19 0.51 0.82 0.1:1 0.68 2.62 6.91 JlO 13.00 0.43 28.60 0.005 0055 7.49 245.3 16.9 

24.0 1:1.7 2.07 0.B7 0.72 0.32 0055 0.39 7.49 20 4.67 0.60 10.14 0.006 0.30 4.79 13.4 5.4 

111 

Fe' 
(uea/L) 

21S.1 

103.1 

180.9 

149.0 

88.1 

301.2 

210.3 

370.7 

9O.s 

48.2 

55.9 

167.6 

164.4 

1:1.0 

86.6 

1:1.7 

19.1 

292.2 

169.8 

69.8 

62.2 

51.4 

166.4 

115.3 

11.1 

242.9 

204.0 

14.7 

..." 
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PLOT- pH ALK COND Ca Mg N. K a SIO, SO, COWK' DOC TIC I~) NO,NO,' TKN TP AI' Mn' Fe' 
LAKE (~.q/L) (~Icm) (ma/L) (ma/i> (ma/L) (molLI ImlllLl (mRiLI (mRiLI (bul ImlllLl ImlllLl (mlllLl (mlllL) llIO<IiL) (IIOQ/L) (1IO<IiL) (1IO<IiL) 

1-30 6.11 42.8 28.2 2.18 0.81 0.77 0:11 0.62 0.71 6.51 40 5.81 0.96 91.75 0.022 M2 9.95 40.0 11.1 15U 

.l.:.ll 

FC 1-32 5.77 20.5 28.4 2.41 0.69 0.64 0.21 0.31 0.38 8.49 20 4.40 0.52 26.45 0.001 0.31 7.41 38.7 10.9 205.3 

1-33 6.31 55.2 28.3 2.41 0.73 0.80 0.35 0.42 0.25 7.07 10 2.69 1.17 21.20 0.006 0.17 3.87 8.4 2.0 14.1 

1·34 5.89 51.6 30.0 2.20 0.64 1.80 0.38 2.54 2.83 3.76 90 9.45 1.00 40.55 0.004 0.53 13.67 92.8 23.0 395.5 

1-35 5.56 3.9 26.6 2.10 0.62 0.73 0.30 0.46 0.81 7.23 40 5.64 0.42 14.80 0.006 0.26 4.44 64.4 7.7 59.6 

2·1 5.34 9.8 24.5 1.84 0.48 0.66 0.32 0.43 0.87 6.21 50 6.94 0.36 9.95 0.006 0.33 8.15 101.9 22.9 152.5 

FCl-l 5.24 -1.2 26.3 1.78 0.47 0.62 0.31 0.37 1.14 6.60 40 5.95 0.44 17.85 0.001 0.34 8.48 89.4 24.2 149.5 

2-3 5.55 12.2 23.4 1.73 0.64 0.61 0.28 0.35 1.01 5.66 50 8.15 0.43 57.10 0.001 0.41 11.00 71.7 20.1 85.8 

2-4 6.09 30.0 21.1 1.80 0.52 0.59 0.20 0.36 0.30 4.81 . 20 5.22 0.60 15.40 0 .006 0.32 4.81 31.9 4 .6 446.8 

2-5 5.27 6.2 18.6 1.26 0.34 0.51 0.16 0.21 1.52 4.30 35 6.44 0.53 43.55 0.009 0.31 7.10 75.3 23.3 406.9 

2~ 5.72 9.3 25.8 2.18 0.59 0.67 0.28 0.41 1.10 7.27 20 4.33 0.29 23.35 0.004 0.22 4.70 49.7 28.9 114.5 

2-7 5.49 2.9 28.4 2.15 0.71 0.66 0.27 0.40 0.46 7.99 10 5.31 0.35 Il.00 0.r0.5 0.26 4.96 41.4 29.2 67.3 

2-8 5.25 9.5 26.6 1.79 0.43 0.51 0.19 0.38 0.21 6.95 5 272 0.24 8.27 0.005 0.13 294 11.2 39.4 53.7 

2-9 4.88 oS.7 13.9 0.53 0.21 0.29 0.10 0.13 0.26 1.07 90 12.45 0.52 36.45 0.004 0.74 20.87 99.0 22.2 21\8.0 

2·10 5.84 14.2 19.9 1.63 0.49 0.51 0.13 0.21 0.33 5.15 20 4.68 0.46 15.35 0.001 0.38 7.53 32.9 6.6 425 

2-11 5.41 7.3 21.3 1.73 0.45 0.52 0.05 0.17 214 5.36 50 7.26 0.35 17.30 0.007 0.43 10.21 135.4 24.4 314.8 

2-12 5.23 0.2 19.7 1.29 0.36 0.45 0.05 0.21 1.29 4.97 25 4.85 0.33 80.35 0.011 0.36 6.57 625 25.6 250.5 

2-13 5.74 123 22.8 1.90 0.53 0.56 0.22 0.31 0.38 6.39 15 4.17 0.34 46.05 0.006 0.28 3.90 25.4 15.0 24.0 

2-14 5.82 13.6 21.7 1.81 0.49 0.51 0.23 0.33 0.21 5.86 15 4.33 0.53 19.15 0.009 0.25 4.54 18.6 19.4 34.2 

2-15 6.04 45.6 22.2 2.06 0.57 0.51 0.22 0.24 1.15 4.49 40 6.48 1.02 54.30 0.012 0.42 9.50 48.2 11.9 124.2 

2·16 6.12 63.4 21.6 1.71 0.57 0.62 0.68 0.38 0.66 285 60 9.84 0.97 29.70 0.001 0.54 13.30 53.7 14.3 387.1 

2-17 6.01 42.2 20.5 1.69 0.54 0.60 0.36 0.28 1.51 3.71 40 6.43 0.96 26.60 Om3 0.53 9.46 48.3 11.7 165.7 

Fel-la 5.77 8.6 25.9 2.25 0.50 0.57 0.26 0.39 0.41 7.59 10 3.13 0.29 28.40 0.001 0.26 4.œ 13.4 54.0 27.3 

2-19 5.82 9.9 23.6 1.98 0.52 0.60 0.28 0.35 1.02 7.09 10 3.87 0.33 43.80 omo 0.31 4.94 18.2 21.2 34.7 

2·20* 

2-21 5.64 7.4 23.1 1.74 0.54 0.56 0.18 0.33 0.45 7.01 10 261 0.29 29.00 0.D18 0.22 4 .18 21.7 13.0 55.2 

2·22 5.32 11.6 18.4 1.33 0.39 0.48 0.15 0.24 2.88 4.17 55 7.05 0.53 79.50 0.032 0.50 13.57 80.2 31.0 224.5 

2-23 S.37 6.0 24.0 1.61 0.48 0.55 O.iS 0.26 2.92 5.78 50 8.04 0.44 8.10 0.005 0.78 33.10 90.3 26.9 206.3 

2-24 6.23 64.3 18.7 1.78 0.53 0.61 0.53 0.31 3.08 201 55 10.07 0.84 44.55 0.009 0.78 38.03 63.9 17.0 500.3 

~ 

2-26 5.36 8.4 25.3 1.92 0.63 0.61 0.39 0.36 2.35 6.87 30 6.14 0.54 7.54 0.006 0.36 7.53 109.8 39.7 48.3 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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PLOT- pH ALK COND Ca Mg N. K a SIO, SO. COWI.' DOc TIC (::!:~) No,NO.' TKN TP AI' Mn' Fe' 
LAKE (IIO~L) ()lS/cm) (mR!L) (mR!i) (mlliLl (mor/L) (moriU (mor/Ü (moti) (hu) (mlllL) (morIL) (..;.rL) (mllfLl (peq/L) (ueaIL) (ueaIL) (ueaIL) 

Fe 2-27 5.89 12.7 24.s 2.04 0.60 0.56 0.40 0.38 1.09 7I12 20 3.99 0.32 19.45 0.005 0.27 4.77 45.3 29.0 3B 

2-28 5.42 9.9 2S.8 2.06 0.!59 0.S8 0.22 0.32 1.94 7.35 35 4.99 0.36 80.05 0.007 0.39 8.93 124.6 2115.0 109.0 

2-29 5.37 3.3 2S.3 1.95 0.s3 051 0.41 0.43 0.56 7.10 20 4.32 0.29 27.OS 0.011 0.32 4.AO. 52.1 16.1 38.1 

2-30 5.s3 7.8 20.6 1.71 0.40 0.46 0.33 0.35 0.23 5.50 15 3.86 0.28 2iI5.4O . 0.010 0.32 4.8\ 2S.3 9.0 86.7 

2-31 5.66 13.6 22.6 2.2115 0.49 M5 0.21 0.s6 3.07 3.71 75 13.68 0.61 12.30 0.003 0.43 s.sl 159.2 29.4 407.1 

~ 

2-33 4.96 3.1 21.2 1.45 0.39 0.s4 0.47 0.66 0.95 0.91 145 26.02 0.40 29.80 0.005 0.99 19.20 266.2 55.7 S95.9 

2-34 5.13 2.1 2S.9 2.03 O.sl 057 OolS 0.40 2.33 6.37 55 7.84 0.50 15.6S 0.004 0 .39 7.64 110.0 28.1 16S.4 

2-35 5.60 6.4 22.1 \.91 0.41 0.s6 0.18 0.37 0.43 6.49 15 3.34 0.29 26.75 0.013 0.22 3.94 84.8 20.6 137.2 

2-36 5.66 7.6 2\.9 \.87 0.46 0.56 0.28 . 0.37 0.76 5.95 2S 4.91 0.26 37.2S 0.008 0.47 6.62 sa.O 18.8 129.s 

3-1 6.œ 35.6 27.0 2.19 0.6S 0.74 0.49 0.50 0.64 6.78 10 6.36 0.80 62.00 0.014 0.43 6.12 20.6 8.1 45.6 

Fe3-l 5.86 24.7 26.8 2.30 0.62 0.72 0.43 0.40 l.sl 6.74 45 7.18 0.73 34.10 O.OCl8 0.42 8.39 13I.s 28.7 274.1 

3-3 5.39 13.1 19.4 \.32 0.38 0.S8 0.46 0.33 \.96 3.71 6S 10.0\ 0.73 80.55 0.014 0.!59 9.85 149.7 35.3 163.2 

3-4 5.71 11.1 22.2 \.62 o.s5 0.63 0.44 0.42 2.48 4.66 75 9.03 \.94 27.10 0.028 0.42 13.21 151.7 4S.2 488.3 

3-5 5.92 1 \.9 2115.1 1.99 0.72 0.66 0.34 0.42 0.s5 7.23 10 4.71 0.!54 12.6S 0.00 0.41 6.64 34.2 19.6 29.1 

3-6 5.!59 18.4 26.7 2.09 0.69 0.64 0.33 0.29 1.50 6.!54 45 7.76 0.54 37.6S 0.011 0.38 7.07 94.0 14.4 148.s 

3-7 4.91 \.9 24.8 1.s6 0.s2 0.63 0.36 0.34 5.13 4.87 75 12.19 0.79 17.60 0.007 0.38 10.80 148.1 36.2 196.6 

3-8 6.23 4\.9 27.7 2.47 0.73 0.90 0.41 0.30 \.35 6.35 35 7.78 0.81 17.20 0.009 0.36 6.20 29.2 17.2 189.0 

3-9 6.11 51.9 3\.6 2.63 0.89 1.2S 0.46 0.43 4.1S 6.69 55 8.46 1.15 7.s1 0.019 0.42 12.00 86.4 16.7 307.2 

3-10 5.70 5.1 19.3 1.S8 0.48 0.55 0.32 0.29 0.30 6.76 15 4.!53 0.34 63.35 0.010 0.30 4.AO 32.1 10.8 2\.7 

3-11 5.51 16.7 20.4 \.68 0.49 0.s3 0.29 0.26 \.85 4.44 sa 8_27 O.sl 2S.9O 0.011 O.sl 9.2S 93.0 37.1 27\.9 

Fe 3-12 5.45 12.8 22.9 \.75 0.!54 0.!59 0.45 0.29 2.95 4.81 90 Il .04 0.79 99.10 omo 0.s6 17.73 168.3 39.8 721.3 

3-13 5.75 15.9 23.3 1.84 0.S9 0.62 0.38 0.34 2.25 5.79 45 6.82 o.so 4\.75 0.074 0.39 7.50 12\.6 28.6 203.8 

3-14 5.s1 10.8 23.6 1.81 o.ss 0.S8 0.36 0.31 \.91 5.92 55 8.34 0.46 23.20 0.044 0.42 7.2S 16S.9 39.s 284.3 

3-15 5.80 9.7 22.s \.78 0.58 0.s5 0.30 0.27 0.18 6.60 15 3.87 0.34 19.45 0.022 0.32 6.63 4O.s 10.0 48.9 

3-16 5.68 26.1 2S.9 2.04 0.68 0.64 0.42 0.36 2.32 6.09 55 9.20 1.14 134.8 om8 0S7 10.33 109.4 2S.7 184.s 

3-17 5.46 7.2 16.8 1.12 0.33 0.42 0.29 0.22 0.79 4.06 30 5.18 0045 36.6S 0.017 0.44 6.83 66.0 16.6 1S9.9 

3-18 5.67 16.7 16.7 1.11 0.36 0.45 O.sa 0.14 0.79 2.86 sa 8.OS 0.76 118.8 0.028 0.63 17.43 S6.2 26.9 628.2 

3-19 5.40 6.7 23.3 1.87 0.s2 0.53 0.24 0.27 1.29 5.69 35 7.03 0S7 2S.2O 0.008 0.39 7.98 72.6 39.1 277.0 

3-20 s.s5 7.1 23.9 1.78 O.S? 0.75 0.28 0.27 0.91 6.42 40 6.87 0.36 17.20 0.008 0.42 8.81 99.1 2\.0 1\8.8 

3-21 5.94 38.4 28.8 2.23 0.82 O/JI 0.47 0.37 2.!51 6.6S 30 7.24 0.79 2J.15 0.009 0.48 9.S? 42.4 21.4 130.s 

3-22 5.22 12.0 20.7 1.41 0.46 0.56 0.21 0.22 0.49 2.91 90 13.76 0.93 140lS 0.007 0.96 19.50 107.7 47.9 342.0 
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PLOT- pH ALK COND Ca Mil N. K a SIO, SO, COLOR' DOC TIC NH,' NO,NO,' TKN TP AI' Mn' Fe' 

LAKE (~.wL) (~/<m) (mJ!lL) {molÜ {molLI (molL) (mJ!lL) (rnIlIÏ.) (rnIlIL) (bu) (mJ!lL) (mJ!lL) (peqiLl _~i (mlllL) (IIOQ/L) (IIOQ/L) (peg/l.) (-'L) 

3-23 5.86 11.0 19.7 1.47 0.55 0.49 0.37 0.29 0.2.5 6.53 5 4.14 035 11.97 0.006 0.29 4.2.5 19.6 18.5 533 

3-24 5.66 9.8 23.1 \.91 0.51 0.41 0.28 0.30 0.55 6.46 20 5.09 039 31.ûS .0.009 O.JO 433 64.8 20.5. 106.7 

3-2.5 5m -0.9 2.5.2 1.70 0.56 0.62 0.28 033 l.œ 6.01 75 9.25 0.24 20.65 0.046 0.41 8.œ 1093 18.2 ln.9 

a 
3-27 5.78 15.2 21.6 1.66 0.60 0.60 0.48 0.27 1.37 4.45 75 9.81 0.50 42.OS 0.013 0.55 10.67 152.0 34.7 438.7 

3-28 5.72 8.9 233 1.82 0.55 0.61 0.37 0.33 0.60 6.19 15 4.27 0.51 9.80 O.oœ 0.2.5 3.85 22..S 36.4 78.2 

3-29 5.73 23.6 24.3 L88 0.60 0.60 0.40 0.30 J.Jl 6..38 15 5.OS 0.51 1l.30 0.001 0.29 8.01 2.5.2 16.5 60.1 

3-JO 5.72 19.6 18.3 1.37 0.48 0.49 0.52 0.13 0.97 3.32 55 9.64 0.63 23.65 0.015 0.59 2O.2IJ 10\.8 22.9 298.1 

3-31 532 0.7 2.5.5 L74 0..56 0.59 0.29 0.24 0.99 6.23 35 6.49 0.53 2.5.00 0.029 0.43 9.70 87.5 18.1 158.2 

3-32 5.58 133 22.5 L80 0.52 0.57 0.32 0.26 1.2IJ 4.89 45 10.33 039 63.00 0.005 0.74 12.98 75.0 12.7 1403 

3-33 5.28 12.3 24.5 1.98 0.64 0.65 0.29 0.26 3.30 4.46 12.5 15.64 0.56 20.80 0.012 0.71 28.53 221.5 52.3 762.3 

~ 

FC3-15 535 ~.9 29.9 LOO O.Sl 0.60 0.35 0.2.5 0.28 6.34 20 5.91 0.44 15.75 0.015 0.37 6.01 "ST.7 12.7 71.6 

3-36 5.56 15.9 23.3 L68 0.54 0.63 0.41 0.37 0.67 5.50 40 7 .18 0.55 8.55 O.oœ 0.37 6.75 56.6 23.0 107.9 

3-37 5.92 6L7 111.5 4.15 1.27 14.7 0.66 243 7.69 4.72 145 17.73 L93 106.0 0.001 0.65 17.50 144.0 66.4 1559.0 

4-1 5.99 17.7 22.9 L89 0.48 0.70 0.29 0.26 0.70 635 20 3.99 0.38 31.8S 0.030 0.44 6.26 76.9 13.8 113.9 

~ 

4-3 5.98 31.2 24.1 2.22 0.53 0.84 0.29 0.28 L92 5.14 7.41 0.52 "ST.OO 0.0\4 0.75 28.25 

4-4 5.96 243 17.6 1.54 0.40 0.62 032 0.15 1.72 3.28 40 6.73 0.61 53.2IJ 0.009 0.61 18.83 733 2.5.1 231.2 

4-5 5.96 19.9 22.2 1.82 0.51 0.78 0.28 0.24 2.57 4.62 7.43 0.41 20.70 0.026 0.63 17.55 

4-6 6.22 32.2 24.5 2.15 0.60 0.80 0.35 0.29 1.40 5.91 20 5.18 0.54 28.25 0.016 0.33 6.67 49.1 183 154.4 

4-7 5.62 173 16.9 1.33 0.33 0.60 0.26 0.28 1.7S 3.50 45 6.42 0.54 27.45 O.oœ 035 9.09 113.9 36.4 272.0 

4-8 5.90 27.9 22.4 1.83 0.47 0.72 0.51 0.39 1.82 4.65 50 6.76 0.44 14.55 O.oJ6 0.63 17.30 134.6 78.0 307.1 

4-9 5.78 12.5 22.7 L92 0.50 0.73 0.26 0.42 2.œ 534 55 7.14 037 8.84 0.014 0.67 14.47 138.4 31.7 'NT.9 

:!:.l!l 

~ 

~ 

4-13 5.92 13.6 21.7 L73 0.48 0.72 0.37 0.29 0.58 5.84 15 4.19 0.37 43.JO 0.020 0.38 4.27 66.7 1l .6 272.4 

4-14 5.68 S.l 22.4 L74 0.46 0.70 0.36 0.31 LOO 6.11 20 5.12 037 Il.85 0.011 035 3.97 64.8 133 115.6 

FC4-!! 5.50 9.8 21.4 L40 0.39 0.60 0.40 0.34 0.13 5.67 35 3..56 0.38 66.65 01X1l 0.36 4.76 733 76.4 654.0 

4-16 5.82 18.6 19.6 !.SI 0.39 0.62 0.39 0.27 0.84 4 .48 35 S.84 0.67 8915 0.034 0.64 !?36 85.8 23.6 243.8 

4-17 5.61 8.0 19.9 1.64 0.40 0.64 0.29 0.35 1.63 4.90 35 6.49 0.36 34.OS 0.033 0.35 13.65 124.9 45.7 249.0 

............. ~ ...................................•..... 
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PLOT· pH ALI' COND Ca (!l) Na l' l'''<;L\ I!~L\ I:i\ 
COWR' I~\ TIC NH,' NO,NO,' TKN TP AI' Mn' (~L\ LAKE ("co'LI (uS/cm) bulL) ImolLI I-'LI /huI (1IIIdIJ (uea/L\ (";';L\ ( ..... L) (uea/L) (uea/L) (peqIL) 

4-18 6.06 27.1 21.5 1.69 0.44 0 .69 0.32 0.29 1.35 3.73 45 7.JO 0.70 42.10 0.054 1.08 27.93 161.9 36.1 438A 

4-19 5.96 17.2 17.0 1.39 Q.34 0 .52 OM 0.31 0.85 3.34 25 6.36 OA3 54.00 0.019 0.61 18.63 116.0 JO.3 374..5 

4-20 5.83 21.6 21.7 1.70 0..52 0.80 0.37 0.21 1.96 3..57 45 7.70 0.74 59.00 0.038 OA5 17AO 121.1 33.2 380.2 

4-21 5AI 13.8 19.0 lM 0.39 0 .6/ 0.47 0.31 2.16 3.25 13AO 0..55 95.90 0.041 1.27 62.SO 

FC4-11 5.64 8.1 19.2 1.25 0.37 0 .64 Q.34 0.30 0.54 5.35 10 3.01 0.27 76.00 0.032 OAI 4.\1 42.8 19..5 90.8 

4-23 6.09 26.3 21.8 1.70 0.54 0.69 0.37 0.32 1.01 5.35 20 3.85 0..50 21.20 0.013 0.30 5.62 51.8 12.2 139.9 

4-24 5.89 18.2 21.9 1.66 0..51 0 .61 0.36 0.30 0.88 5.90 10 3A7 OA5 19.25 0.022 0.32 4.09 36.7 \lA 9SA 

4-25 6.03 20A 20.9 1.66 OAS 0..57 0.34 0.27 1.25 5AI 10 3. \1 OA3 14.65 0.021 0.24 3.72 32.3 20.6 121.1 

~ 

llZ '. 
4-28 5.60 6.0 19A 1.34 0.34 0.61 0.18 0.20 0.82 5.39 20 3.26 0.32 88A5 0.022 0.48 7.63 96.4 15.1 172.1 

4-29 5.76 17.4 20.0 1.20 0.31 0.57 0.54 0.32 2.49 4A3 20 6.43 0..52 1735 0.009 0.81 43.05 164.9 171.0 435.4 

4-JO 5.70 10.1 19.9 1.50 OAI 0..54 0.28 0.34 0.92 5.61 15 3.01 0.33 17.10 0.020 0.23 7.32 S4.3 27.8 75.6 

4-31 5.86 12.7 22.2 1.64 0.45 0..56 0.30 0.36 1.19 5.98 20 3.Œ 0.34 91.95 0.044 0..51 12.20 93..5 27JJ IOU 

4-32 5.96 11.8 20.8 1.68 0.A6 0.64 0.32 Q.35 0.89 5.34 20 3.76 0.48 26.35 Om5 Q.28 4.11 42.4 16.3 266.3 

4-33 5.89 28.7 21.2 1.58 0.46 0.68 0.31 0.38 1.07 5Al 20 4.35 0.44 45.10 0.023 OAl 4 .80 68A 13.9 136.2 

4-34 6.28 28.6 23.3 1.93 0.61 0..57 0.35 0.28 0.46 5..58 5 3.58 0.74 39.15 0.021 0.38 5.09 13.2 31.7 85.6 

Fe4-l! 6.21 34..5 21.6 1.83 0.49 0..57 0.37 0.31 0 .92 5.Œ 15 3.38 0.62 45.Œ 0.034 0.37 5.22 31A 47.3 168.0 

Sol 5.98 36.7 23.7 2.33 0.55 0.66 OAI 0.25 1.97 4.84 75 9.63 0.79 37A5 0.010 0.61 33.87 122.4 23..5 475.2 

5-2· 

5-3 4.67 .22.) 35.7 2.31 0.69 O.ffl 0.30 OAS 5.52 7.31 90 14.04 0.95 64.25 0.W1 OA9 13.27 182.6 16.1 208.0 

5-4 5.JO 8.9 25.3 1.94 0..53 9·64 0.34 0.35 1.20 6.56 60 7.96 0.33 37.50 0.012 0.46 13.17 143.1 31A 377.8 

5-5· 

S-6 6.01 22.4 24.1 2.07 0.58 0.70 0.38 0.33 1.17 5.63 45 5.78 0.63 13.15 0.025 0.30 5.77 61.6 15.9 328.6 

5-7· 

FC s.a 5.08 ~.7 JOA 2.15 0.46 0.61 0.22 0.24 0.90 8.24 35 4.32 0.19 109.1 0.145 0..51 11.01 230.8 29.3 102..5 

So9 4.94 ·11.2 28.0 1.86 9.47 0.60 0.14 0.28 0.96 7.14 JO 7Al 0.20 20.95 0.012 o.so 9.10 123..5 32.8 63.3 

5-10 5..57 6.1 20..5 1.64 0.44 0.54 0.21 0.26 1.13 5.44 40 5.24 OA7 49.35 0.020 OA2 10.85 120.6 33.0 264.6 

5-11 5..58 12.7 19.3 lA? OAO 0.60 0.31 0.23 I.Œ 4.33 40 6.61 0..57 38..50 0.010 OA3 BA7 89.3 27..5 410.0 

5-12 5..50 10.6 20..5 1.63 OAl 0.62 0.26 0.24 IA6 4M 65 8.92 OM 39.10 OJJI2 0..57 14.17 131 A 22.4 448.1 

5-13 6.Œ 
1 

33..5 24.6 2.22 0.59 O.ffl 0.37 0.34 1.28 5.57 45 6.06 0.70 43A5 0.023 0.37 6.44 56.9 32.0 417.7 

5-14 6.12 27.3 25.1 2.23 0.60 0.69 0.39 0.36 1.22 6.13 40 5.42 0.65 29..50 0.032 0.31 5.22 57.3 33.0 369A 
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PLOT- pH ALK CON» Ca Mg NI K a SIO, SO, COWR' DOC TIC NH,' NOsNO,l TKN TP AI' Mn' Fe' 
LAKE (~OQ'L) (~/cm) (mIllL) (mlll-L) (mIllL) (rnvlL) (mwLl (mWLI (mwLI (huI (mwLl (mWLI (~oaiLl (mlliLl (molLI (uea!L1 (uea!L) (uea!L) (uea!L) 

5-15 6.œ 21.4 15.0 2.21 0.59 0.69 0.39 0.34 132 632 35 5.38 0.50 17.60 0.Q47 035 4.81 57.5 21.\ 177.5 

FC S-16 5.38 1.2 23.7 1.72 0.43 0.60 033 0.35 0.91 6.28 30 5.02 0.38 22.30 0.0\2 036 8.34 80.1 15.9 212.6 

5-17 5.84 28.5 20.6 1.70 0.43 0.62 0.42 0.33 2.21 4.59 55 6.97 0.60 67.50 O.oœ 0.59 17.87 149.1 29.1 666.2 

5-18 5.60 24.9 20.9 1.76 0.41 0.59 0.47 0.35 2.84 4.21 90 8.42 0.97 36.75 0.007 0.67 26.37 163.2 52.3 1201.0 

5-19 5.6S Il.2 20.9 1.82 0.46 0.51 0.19 0.30 0.63 5.74 20 4.35 0.32 2635 0.017 0.30 6.60 33.1 8.2 75.6 

5-20 5.51 9.5 15.9 1.27 0.34 0.44 0.19 0.14 0.98 330 55 6.40 0.38 7.14 O.DOS 0.53 22.43 79.5 19.2 326.4 

5·21 5.59 14.2 15.7 1.28 032 0.42 0.22 0.19 0.60 3.34 40 5.67 0.39 100.7 0.027 0.51 19.93 51.1 18.7 212.6 

5-22 5.78 93 20.2 1.62 0.42 0.63 0.21 034 0.81 533 20 4.14 032 15.70 0.0\3 0.46 5136 46.2 17.1 74.5 

5-23 5.86 10.0 16.1 1.56 0.39 0.49 0.22 0.25 0.71 5.6S 15 4.17 0.41 16.80 O.oœ 036 5.56 24.7 8.6 112.2 

5-24 5.60 12.6 17.2 1.42 036 0.46 0.21 0.27 0.94 3.93 50 4.97 0.43 17.50 0.011 039 12.19 39.7 12.8 264.6 

5-25' 

5-26 5.95 19.5 17.6 1.80 0.42 0.49 0.18 0.29 O.SB 3.60 30 6.26 0.38 32.90 0.023 0.45 12.80 513 93 136.9 

5-Z7 5.74 45.0 14.5 139 0.29 036 036 0.28 2.S4 1.37 90 7.02 1.47 16.45 0.009 0.50 22.SO 46.1 33.0 6653 

~ 

5-29 5.44 4.2 18.6 1.48 0.35 0.48 0.18 0.29 0.26 5.43 10 2.67 0.17 15.60 0.011 0.15 4.21 23.1 30.2 36.8 

5-30 5.11 0.2 28.1 2.16 0.51 0.51 0.23 0.37 2.55 6.92 65 9.47 0.38 Il.20 O.DOS 0.45 20.43 205.1 49.8 268.6 

5-31 5.16 ·9.4 19.2 1.22 036 0.28 o.œ 0.10 0.74 3.02 SS 10.19 0.41 24.00 0.005 0.56 16.07 64.2 15.7 1683 

5-32 5.73 21.1 17.1 1.49 0.40 0.43 0.20 0.20 1.64 2.99 50 8.72 0.50 41.70 0.014 0.58 19.21 59.9 20.7 264.8 

5-33 5.8'i 15.9 18.1 1.49 0.39 0.52 0.23 0.35 0.76 4.55 20 3.57 0.39 38.95 0.021 0.21 5.02 33.8 31.8 212.2 

5-34 5.32 13.4 22.3 1.82 0.42 0.48 030 0.23 0.92 4.81 50 11.07 0.42 12.00 0.009 0.94 30.55 100.8 23.2 132.5 

~ 

5-36 5.6S 19.4 lU 1.22 032 0.41 0.40 0.27 0.69 2.34 55 8.59 0.59 37.10 O.oœ 0.67 28.83 78.1 203 658.5 

5-37 5.79 32.0 15.7 1.47 035 0.50 0.15 0.26 1.06 2.19 6S 9.43 0.63 166.0 0.016 0.76 26.51 64.8 26.0 451.6 

5-38 5.70 15.5 16.7 \.SI 0.37 0.39 0.18 0.22 0.35 3.49 55 6.13 0.49 28.00 0.007 0.51 23.84 76.8 18.2 676.8 

5-39 5.98 11.8 15.7 1.53 037 0.64 031 035 0.43 5.78 15 4.49 0.40 18.90 0.016 0.21 12.82 21.7 9.0 46.6 

5-41' 5.65 9.8 35.8 3.59 0.86 0.72 0.48 0.51 3.51 9.91 6S 9.44 0.70 6.88 01lO6 0.43 10.43 1803 32.7 313.4 

5-42 5.45 6.9 15.8 1.23 035 0.48 0.15 0.15 1.41 3.29 90 7.09 0.34 21.00 0.012 0.52 19.80 110.9 14.7 486.1 

5-43 5.23 ·21.7 29,.6 1.61 0.45 0.51 0.22 0.29 0.42 6.30 35 4.79 0.38 8.51 0.007 032 10.02 61.1 14.2 117.8 

&-1 6.03 12.3 213 1.86 0.44 0.60 039 031 0.26 5.52 10 3.83 0.34 26.00 0.023 0.23 4.50 18.8 13.2 21.2 

&-2 6.01 27.6 24.0 2.09 0.66 0.86 0.27 0.29 \.S7 5.6S 6.27 0.81 41.50 0.063 0.49 16.15 

&-3 6.17 19.8 21.4 1.74 0.53 0.66 0.30 0.37 0.34 5.63 10 2.75 0.53 13.00 omo· 0.24 334 15.8 39.6 124.8 

6-4 6.œ 20.9 26.6 2.15 0.68 0.92 035 0.39 2.21 6.43 20 4.06 0.57 
1 

1835 0.053 0.27 6.22 74.6 9.4 101.1 

, ............•...•......................•............... 
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PLOT· pH ALK COND 01 Mg Na K a (::!) 50, COLOR' DOC TIC NH,' NO,NO,' TKN TP AI' Mn' Fe' 
LAKE (ueco'U (uS/cm) (ru/L) (mwL> (mIliL) (ruIL) (IIIIII'L) (ruIL) (hu) (maiL) (mWL) ("ooILl (mWL) (ruIL) (uooIL) (uooILl (IJOQ/L) (uooIL) 

6-S 6.16 26,0 22.4 1.84 0,54 o,n 0.36 0.39 0.86 S.l9 10 3,42 OoSl 12.S0 0.001 0.31 4.84 14.4 7~ 14.6 

6-6 6.26 :1.4oS 23.8 1.97 0.s7 0.74 0.39 0.38 2.03 S.41 5 3.11 OoSl Il.30 0.036 0.26 3.0\ 19.9 223 3U 

6-7 6.22 23.4 23.3 1.93 0.56 0.74 0.38 0.38 1.42 S.:1.4 10 2.96 0.s7 \3.IS 0.032 0.21 2.S8 17.1 21.4 37.4 

Fe'"' 6.04 15.4 23.4 \.81 O.5a o.n 0.39 0.36 1.23 S.87 5 3.n 0.32 70.lS 0.011 0.29 4 ,11 29.3 11.1 63.4 

6-9 5.66 9.9 19.4 1.35 0.39 0.64 0.45 0.36 0.82 4.80 20 3.90 0.33 13.85 0.0\3 0.30 5.97 61.2 23.2 200.7 

6-10 5.37 6.6 18.3 \.15 0.32 0.62 0.43 0.30 0.39 4.39 20 4.34 0.29 21.00 0.028 0.29 s.s5 102.9 16.3 49.9 

6-11 5,64 5.1 20.0 1.44 0.41 0.65 0.32 0.31 0.86 5.19 5 3.20 0.36 15.15 0.QJ8 0.28 4.91 32.2 34.s 40.0 

6-12 5.85 15.1 2\.1 1.74 0.45 0.65 0.27 0.33 1.03 4.94 \0 4.22 OOS2 45.95 0.021 0.35 6.16 45.9 26.2 84.7 

FC'.)) 5.74 5.8 22.6 J.75 o.s5 0.59 0.28 0.35 0.61 5.92 10 3.20 0.37 13.80 0.022 0.21 3.œ 16.5 26.2 21.1 

6-14 5.92 18.7 JO.4 2.60 0.83 0.81 0.46 0.93 3.83 7.35 75 7.21 0.54 IS.IO 0.001 0.34 9.43 165.8 48.8 321.3 

6-15 6.09 16.5 21.1 1.16 0.52 0.68 0.38 0.33 0.81 5.60 10 3.76 o.so 18.15 0.012 0.25 4.42 21.9 Il .9 7s.s 

6-16 50Si 12.3 20.2 U4 0.46 0.68 0.31 0.30 2.11 5.33 4.34 0.34 10.70 0.038 0.28 13.80 

6-17 6.01 13.8 22.6 1.12 OOS2 0.14 0.37 0.34 0.89 5.95 5 2.85 0.42 13.20 0.017 0.24 3.78 lU 150S 33.4 

6-18 5.84 10.3 20.9 1.:1.4 0.43 0.62 0.60 0.40 2.78 3.15 55 1Q.62 0.32 44.50 0.0\8 1.07 59.15 X17.2 52.6 517.8 

6-19 6.30 34.7 15.4 2.01 0.14 0.87 0.44 0.35 2..S3 5.66 20 5.17 0.60 6.97 0.007 0.32 6.49 27.1 \3.8 73.3 

6-20 6.33 58.8 27.6 2.\1 0.80 \.10 0,43 o.so 3.81 5,02 40 6.S8 0.98 61.50 0.063 0.41 7.Q4 60.7 10.3 154.6 

6-21 6.19 23.6 :1.4.s 1'.92 0.62 0.87 0.42 0.35 2.34 5.61 15 4.80 o.sl 33.45 0.026 0.26 4.34 37.6 17.2 SSOS 

6-22 5.22 0.0 20.1 1.44 0.35 0.s7 0.32 0.30 0.75 5.n 10 2.86 0.22 2O.so 0.023 0.26 7.:1.4 112.3 42.2 ISU 

6-23 5.48 7.0 20.0 1.45 0.37 0.60 0.39 0.30 1.01 5.06 15 3.96 0.23 Il.90 0.021 0.27 3.98 118.7 7li7 ~ 

6-:1.4 5.79 17.8 20.2 U3 0.44 0.16 0.41 0.34 1.09 4.83 5.19 0.30 32.70 0.QJ5 0.41 15.28 

6-15 6.27 Jo.s 27.9 2.23 o.n 0.19 0.40 0.33 2.21 1.20 15 3.88 0.65 66.05 0.063 0.33 5.73 S6.S 12.9 44.1 

6-26 5,94 \3.2 21.0 loS5 0.51 0.73 0.36 0.34 0.33 5.09 20 4.66 0.33 13.45 0.011 0.41 6.30 29.0 8.1 29.3 

~ 

6-21 5.94 15.8 27.0 2.09 0.81 0.85 0.39 0.35 1.65 6.so JO 6.22 0.69 7.26 0.006 0.34 6.69 4\.3 12.3 117.7 

6-29 6.02 18.2 :1.4.0 1.76 0.14 0.90 0.38 0.37 0.91 5.37 50 7.61 0.41 26.30 0.012 0.45 1.83 97.9 Il .1 82.1 

6-JO 5.47 6.1 19.1 1.40 0.38 O.S? 0.45 0.32 0.85 4.91 15 5.61 0.28 76.55 0.040 0.42 6.S4 16U 40.1 188.0 

6-31 5.s9 1\.7 22.1 1.84 0.47 0.69 0.41 0.43 2.04 '6.09 15 4.76 0.61 3055 0.010 0.28 9.48 169.2 40.8 100.3 

~ 

FC'·)) 5.75 Il .6 19.7 U4 0.42 0.62 0.33 0.15 0.59 5.09 20 4.47 0.31 33.30 0 .028 0.37 7.43 88.6 23.2 53.8 

6-34 6.16 :1.4.4 15.3 1.85 0.12 0.94 0.34 0.41 3.01 6.53 15 4.42 0.60 16.95 0.020 0.35 6.03 85.0 905 49.2 

6-35 5.76 9.1 2J.s 1.69 0.45 0.64 0.34 0.28 0.69 6.26 10 2.55 0.31 Il.95 0.014 0.18 3.72 Is.o 10.1 10.9 

6-36 il S.76 8.4 21.9 1.66 0.49 0.68 0.37 0.33 0.94 6.14 10 2.96 0.40 Il.25 0.018 0.25 4.10 IS.8 6.0 19.0 
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PWT- pH ALK COND Ca Mg N. K a SIO, SO, COWR' DOC TIC (:!:~) NO,NO,' TKN TP AI' Mn' F.' 
LAKE (ueo'L) .. (uS/cm) (ma/L) (m,iL) (maiL) (maiL) (m&lL) (m&lL) (mal!-l (bu) (ma/L) (ma/L) (ma/L) (mll/L) (uea!L) (uea!L) (uea!L) (uea!L) 

6-J7 5.89 13.9 213 1.60 0.49 0.69 0.J7 0.33 0.60 5.82 10 2.92 0.41 17.I1 0.015 0.20 3.74 17.7 17.11 40.5 

6-38 5.69 5.8 19.4 1.50 0.39 0.65 0.36 0.33 1.02 5.33 10 2.91 0.33 6.78 omo 0.31 3.76 27.5 32.0 46.0 

7-1 6.16 49.2 20.9 I.n 0.46 0.62 0.45 0.33 1.04 4.21 25 4.54 o.n 64.25 0.034 0.37 9.42 43.1 12.4 211.8 

7-2 6.40 43.5 23.11 2.00 O.SB 0.87 0 .39 0.32 1.09 5.13 15 4.53 0.62 11.90 0.012 0.28 7.18 JO.7 10.8 45.9 

Fe 7-) 6.10 22.7 22.6 1.85 0.41 0.67 0.37 0.35 0.33 5.71 10 3.115 0.40 112.9 0.046 0.112 7.49 33.2 16.9 67.3 

7-4 6.37 39.9 23.3 2.08 0.51 0.82 0.36 0.31 0.52 5.51 15 3.75 0.49 68.45 0.012 0.23 5.59 Il.8 7.9 31.8 

FC7-5 5.56 9.6 20.0 1.39 0.36 0.60 0.30 O.JO 1.07 5.18 45 4.56 0.26 125.1 0.101 OAO 13.OS 196.9 42.7 446.0 

7,(, 6.21 36.8 25.9 2.30 0.65 1.06 0.31 0.40 2.03 5.40 60 7.85 0.72 22.85 O.oI8 0.50 15.17 164.0 14.6 194.5 

7-7 6.64 126.2 32.3 3.OS 0.80 1.36 0.48 0.38 3.79 5.25 35 5.38 1.67 27.55 0.023 0.36 12.67 101.6 19.2 227.1 

7-8 5.95 25.6 20.4 1.51 0.40 0.61 0.111 0.1 8 1.67 3.25 6.91 0.64 61.00 

7-9 6.06 29.3 20.7 1.71 0.42 0.74 Q.33 0.26 1.27 U5 30 4.78 0.52 90.25 0.032 0.38 9.15 88.6 10.9 89.1 

7-10 6.51 138.6 47.8 5m 135 1.50 0.20 0.37 3.60 11.88 5.97 1.56 4OAO 0.006 0.54 13.85 

FC7-11 5.79 9.8 20.6 1.80 0.45 0.63 0.32 0.31 1.78 5.31 25 5.11 0.29 7.SB 0.012 0.23 5.86 82.7 22.0 54.3 

7-12 5.83 13.7 21.9 1.66 0.53 0.79 0.29 0.29 2.12 5.88 25 4.73 0.43 27.72 0.032 0.46 8.74 107.4 21.9 64.1 

7-13 6.04 34.0 20.6 U5 0.50 0.59 0.64 0.42 1.28 3.43 60 9.22 0.75 6.10 0.008 0.50 8.50 106A 55.1 397.1 

7-14 6.25 36.4 24.3 2.12 0.55 0.81 032 0.34 2.19 5.90 15 3.67 0.59 28.20 0.038 0.30 4.18 38.0 8.9 98.0 

7-15 6.18 48.3 28.1 2.44 0.60 0.78 0.27 0.36 3.46 6.39 JO 6.18 0.80 154.9 0.021 0.73 10.59 132..5 29.1 231.1 

FC7·1' 6.66 115.0 32.2 2.90 0.79 1.37 0.115 0.34 6.09 5.88 35 4.72 1.43 19.95 0.024 034 5.08 40.6 11.1 69.11 

7-17 6.39 51.5 26.1 2.25 0.57 1.11 037 0.40 3.84 5.117 JO 5.10 0.87 20.70 0.039 031 7.115 94.2 293 250.9 

7-18 6.10 28.8 24.1 1.88 0.57 0.82 033 034 1.65 5.86 25 4.98 0.56 28.75 0.OS9 0.35 7.117 102.8 13.9 124.11 

7-19 5.87 10.7 23.0 1.87 0.54 0.73 0.16 0.19 1.72 6.32 35 4.73 0.111 8.95 0.008 0.53 25.50 141.0 27.1 134.1 

7-20 6.20 27.8 23.9 2.24 O.SB 0.87 O.JO O.JO 1.73 5.17 40 6.69 0.53 2O.JO 0.025 0.30 8.23 63.9 Il.2 202.4 

7-21 5.97 liA 25.1 2.03 0.57 0.78 033 0.49 1.66 6.31 45 5.66 0.112 65.30 0.025 0.40 7.111 101.5 27.4 187.2 

7-22 5.85 9.6 21.7 I.n OAB 0.67 0.24 0.35 0.14 633 15 2.79 O.JO 11.10 0.012 0.20 335 17.8 3.6 12.3 

7-23 6.28 29.2 22.3 1.87 0.51 0.72 0.39 0.36 0.15 5.54 10 3.76 0.66 6.40 0.008 0.24 5.46 9.11 9.6 21.8 

7-24 5.'14 10.6 21.0 1.64 0.49 0.68 0.35 0.31 0.23 5.71 15 3.92 039 11.21 0.008 0.28 6.22 333 7.6 72.6 

7-25 5.67 7.8 20.0 l.51 037 0.64 032 O.JO 0.22 5.61 10 3.21 0.28 41.55 0.025 0.21 4.112 62.7 10.8 39.8 

7-26 6.12 15.1 22.1 1.83 0.51 0.65 034 0.30 0.79 6.03 15 3.16 0.111 20.10 0.011 0.16 3.73 24.5 7.9 19.11 

7-27 5.56 6.7 21.11 1.66 0.47 0.70 O.JO 0.31 0.98 5.94 25 4.111 0.31 29.00 0.017 0.25 4.20 81.9 19.11 55.9 

7-28 5.54 11.5 20.5 1.60 0.43 0.66 0.35 O.JO 2.JO 4.72 55 7.93 0.33 54.60 0.019 0.49 11.27 154.5 '27.6 m.6 

7-29 6.1ï 34.0 26.8 2.29 O.SB 0.80 0.43 0.28 1.71 6.07 55 5.78 0.79 195.5 0.027 0.64 27.17 129.2 46.1 1612.0 

7-JO 5.82 7.8 22.2 1.91 0.51 0.70 0.26 0.27 0.41 5.84 35 5.66 032 29.15 0.033 0.36 7.113 94.8 13.5 161.1 

, ..................................................... . 
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PLOT- pH ALK COND Ca 
(r!!;&Ll 

NI K a 
LAKE (uea/Ll (uS/cml (molLI (IllIIiLI (molLI (IllIIiLl 

7-31 ~.74 18.9 23.4 1.50 0.44 0.61 0.40 0.3~ 
1 

7-32 ~.80 121 21.7 LM 0.51 0.67 0.39 0.33 
1 

7-33 ~.07 8.4 30.3 247 0.7~ 0.89 0.31 0.49 
1 

'-34 ~.46 Il.6 26.8 2.21 0.57 0.98 0.33 
1 

0.64 

7-~ ~.91 14.1 23.9 1.94 0.55 0.87 0.33 
1 

0.32 

7-36 S.36 S.~ 18.~ 1.21 0.41 0.60 0.38 0.28 

VARIABLE EXPLANATIONS 

ALK = total infIection point aIkalinity 
Ca = calcium 
Na=sodium 
CI" = ehloride 

COND = specifie conductance (pS/cm at 25" C) 
Mg = magnesium 
K = potassium 
SIO. = silica 

510, 
(IllIIiLI 

0.96 

0.83 

~.O~ 

2.49 

LlO 

1.37 

SOc = sulphate 
DOC = dissolved organie C&Ibon 
NU, = ammonia 

COLOR = water color (Hazen platinum-oobaIt scaIe) 
TIC = total inorganie caJbon 

TKN = total Kjeldahl nitrogen 
AI" = aImninum 
Fe'=iron 

NO.NO,' = nitrite + nitrate 
TI" = total phosphorus 
MD' = manganese 

" values below delection limit assigne<! a value of 4.90 pgtL 
, values below detection limit assigne<! a value of 1.90 pgtL 

50, COWR' 
(molLI (bul 

4.84 4~ 

~.36 40 

6.10 I~ 

1 
6.96 50 

6.42 3~ 

4.06 50 

LEGEND 

DOC TIC NH,' NO,NO,' TKN TP 
(molLI (molLI (uealLI (";V/Ll (molL) (uoa!L) 

8.20 0.34 50.70 0.042 1.07 40.6/ 

6.69 0.38 76.S0 0.028 0.44 8.65 

19.42 0.37 4~.5O 0.014 0.68 20.47 

7.72 0.38 21.30 0.013 0.28 Il.63 

~.74 0.36 20.30 0.012 0.24 S.94 

7.31 0.I7 39.30 0.033 0.40 10.00 

NOTATIONS 

FC Plot-Lake Nllmber = food chain lake 
Plot-WU Dum,"r = drained as of autumn 1995 
Plot-WU DIlmbu* = lake inaccessable by helicopter 
_ = 1\0 data 
1 1995 values only 
2 2 year means from 1993 and 1995 data 
] PIot 5 Lake 40 does DOl exist 
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AI' Mn' Fe' 
(uoa!L) (uoa!L) (uoa!L) 

1126 28.4 126.7 

87.9 18.8 1328 

~.6 40.0 6329 

166.4 38.3 231.7 

68.0 18.3 157.6 

1024 ~.4 1022 
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Key to Figure 13. Maps of individual food chain lakes (N = 20) in Muskoka showing the habitat 
characteristics associated with each lake, as weil as the locations of water, minnow, 
leech and macroinvertebrate sampling sites (see Mc Nicol et al. 1996a for description 
of methods). Habitat characterization is based on the Canadian Wetland Classification 
System. 

HABITAT CHARACTERISTICS 

Shrub Wetland: ericaceousl shrub wetlands (includes ail shrub dominated bogs and fens) 

Emergent Wetland: includes shallow water and deep water marshes 

Wetland Meadow: includes meadow marsh and graminoid fen 

Upland Forest: for site maps. includes hardwood and conifer swamps, as weil as treed islands 

Chico Swamp: swamps with standing dead trees 

Open Water: open water 

SAMPLING YARIABLES 

Minnow Trap: locations of six minnow traps 

Leech Trap: locations of five leech traps 

Water Sample: location of autumn water sample by helicopter 

Duck Box: location of duck box 

Benthic: locations of ten benthic net drags used to sample benthic macroinvertebrates 

Sweep: locations of ten sweep net samples used to collect nektonic macroinvertebrates 

Hoop: locations of ten hoop samples used primarily to collect larval trichopterans 
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III Chico Swarnp 

D Open Water 

• Minnow Trap 

• Leech Trap 

(!) Water Sample .- Duck Box 

B Benthic 

S Sweep 

H Hoop 
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N 

Â 1 1 

100 m 

Food Chain Monitoring Program 

Muskoka Plot 6 Wetland 8 

LEGEND 

êEJ Shrub Wetiand 

[[] Emergent Wetiand 

Wetiand Meadow 

ID Upland Forest 

Il Chico Swamp 

D Open Water 

• Minnow Trap 

• Leech Trap 

o Water Sarnple 

.- Duck Box 

B Benthic 

S Sweep 

H Hoop 
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N 

Â 

--- ---~~-~----~ 

Food Chain Monitoring program 

100 m 

Muskoka Plot 6 Wetland 13 

B
S 

• ,. 
H 

s 

LEGEND 

êEJ Shrub Wetland 

[] Emergent Wetland 

Wetland Meadow 

Il Upland Forest 

Il Chico Swamp 

D Open Water 

• Minnow Trap 

• Leech Trap 

0 Water Sample .- Duel< Box 

B Benthic 

S Sweep 

H Hoop 
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LEGEND 

êEJ Shrub WeHand 

[[] Emergent Weftand 

WeUand Meadow 

I!I Upland Forest 

Il Chico Swamp 

D Open Water 

• Minnow Trap 

• Leech Trap 

0 Water Sample .- Duck Box 

B Benthic 

S Sweep 

H Hoop 

Food Chain Monitorling program 

Muskoka Pilot 6 Wetland 33 

H H 

• 

N 

100 m Â 
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• '. Food Chain Monitoring program 

• Muskoka Plot 7 Wetland 3 -
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• • • • • • • • • • • • • • H B e • s s • • H 

• eH 
• S 

• 0 H 

• H B 

• • • S H • • • • B 

• • • • • • • • • • LEGEND • • êEJ Shrub Wetiand • Minnow Trap • • ŒJ Emergent Wetiand • Leech Trap 

• ~ Wetiand Meadow 0 Water Sample • .-• Il Upland Forest Duel< Box 

• Il Chico Swamp B • Benthic 

• D Open Water S 
N 

Sweep 

A • • H Hoop 
100 m • • • • • 



N 

A 1 1 

100 m 

Food Chain Monitoring program 

Muskoka Plot 7 Wetland 5 

LEGEND 

~ Shrub Wetiand 

ŒJ Emergent Wetiand 

Wetiand Meadow 

Il Upland Forest 

III Chico Swamp 

D Open Water 

• Minnow Trap 

. ' Leech Trap 

~) water Sample 

.- Duck Box 

B Benthic 

S Sweep 

H Hoop 
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LEGEND 

êE] Shrub We~and 
[Il Emergent We~and 

We~and Meadow 

ID Upland Forest 

Il Chico Swamp 

D Open Water 

• Minnow Trap 

• Leech Trap 

0 Water Sample .- Duck Box 

B Benthic 

S Sweep 

H Hoop 

B. S 

100 m 

Food Chain Monitoring program 

Muskoka Plot 7 Wetland 11 

N 

A 
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Food Chain Monitoring Program 

Muskoka Ptot 7 Wetland 16 
140 

B 

H 

H 
H 

B 

B 

LEGEND 

~ Shrub Wetiand • Minnow Trap 

ŒJ Emergent Wetiand • Leech Trap 

~ Wetiand Meadow 0 Water Sample 

m Upland Forest .- Duck Box 

Il Chico Swamp B Benthic 
N D Open Water S Sweep A H Hoop 100 m 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Table 20. 

PLOT 

1 

1 

2 

2 

2 

3 

3 

3 

4 

4 

4 

5 

5 

6 

6 

6 

7 

7 

7 

7 
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Locations, morphometric and chemical characteristics of 20 Muskoka food chain lakes. 
Chemical values are three year means (faU sampling: 1990, 1993, 1995). Fish are scored as 
absent (FA) or dominant fish groups are scored as Cyp (cyprinid), Bst (brook stickleback), yP 

(yellow perch), and Pum (pumpkinseed). 

LAKE UTM UTM UTM AREA DEPTII pH ALK DOC FISH 
ZONE EAST NORTH (ha) (m) (~eq/L) (mw'L) TYPE 

23 17 6598 50068 6.5 4.9 6.47 54.8 3.16 yp 

32 17 6629 50068 4.5 3.7 5.77 20.5 4.40 Cyp 

2 17 6733 50036 5.7 8.6 5.24 -1.2 5.95 Cyp 

18 17 6718 50067 7.5 12.0 5.77 8.6 3.13 Cyp 

27 17 6762 50076 7.5 14.2 5.89 12.7 3.99 Pum 

2 17 6663 50250 3.6 8.0 5.86 24.7 7.18 Cyp 

12 17 6683 50264 4.5 5.9 5.45 12.8 Il.04 FA 

35 17 6694 50297 4.3 2.5 5.35 -9.9 5.91 FA 

15 17 6635 50365 11.2 6.3 5.40 5.1 3.14 BSt 

22 17 6668 50372 6.1 7.1 5.51 4.4 2.86 FA 

35 17 6673 50394 6.5 6.7 6.21 34.5 3.38 FA 

8 17 6890 50178 5.5 1.5 5.08 -6.7 4.32 FA 

16 17 6907 50185 7.0 9.2 5.38 -1.2 5.02 FA 

8 17 6752 50437 9.2 10.7 5.98 15.8 3.65 yp 

13 17 6705 50439 14.2 16.1 5.72 7.9 3.15 Cyp 

33 17 6683 50480 3.0 4.6 5.75 11.6 4.47 FA 

3 17 6628 50473 4.0 7.0 6.10 22.7 3.45 FA 

5 17 6604 50473 12.8 6.2 5.48 11.5 4.42 FA 

11 17 6604 50486 11.9 10.2 5.72 12.7 5.26 FA 

16 17 6577 50508 5.1 7.9 6.66 115.0 4.72 yp 



Table 21. 

PLOT LAKE 

1 1 

1 2 

1 3 

1 4 

1 5 

1 6 

1 7 

1 8 

1 9 

1 10 

1 11 

1 12 

1 13 

1 ~ 

1 15 

1 16 

1 17 

1 18 

1 19 

1 J) 

1 21 

1 22 

1 Fe 23 

1 l4 

1 2S 

1 26 

1 27 

1 28 

1 29 

1 JO 

1 :li. 

1 FeJ2 

1 33 

1 34 

1 3S 

2 1 

2 Fe 2 

2 3 
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Summary of fish and amphibian species collected in rninnow traps in Muskoka study lakes 
(1989, 1991), and use of study lakes by beavers (1994 aerial survey). (See legend for 
explanation of variables and notations). 

-

F1SH AMPHIBIANS BEAVER 
pH 

TYPE NO. SPECIES SPECIES SPECIES STATUS 

6A8 FP-<: 2 PUM,YP ACJ1VE 

6.43 FP-<: 1 yP UNUSED 

6.53 FP-<: 2 LB,PUM OLD 

6.36 FP-<: 1 PUM 

6.47 PA 0 AC!1VE 

6.47 UNUSED 

6.œ FP-<: 1 PUM OLD 

6.12 FP-<: 1 PUM AC11VE 

6.39 PP-C 3 PUM,YP, WS OLD 

633 FA 0 OLD 

6.33 FP-<: 2 PUM,YP OLD 

656 FP-<: 3 CS,GS, YP OLD 

6.7 FP-<: 3 PUM, YP,GS OLD 

UNUSED 

6.55 FA 0 AC11VE 

6 FP-NC 2 CS. NRD MF AC11VE 

6.42 FP-NC 3 BLS,FM, NRD OLD 

635 PP-<: 3 PUM, YP,CC BF 

6I1J FP-<: 2 PUM,yP OLD 

5.79 FP-<: 4 PUM, CC, FM, NRD GMP AC11VE 

6.55 FP-<: 3 PUM,YP, BM BF AC11VE 

6.12 FP-<: 1 PUM 

6.47 FP-<: 2 PUM,YP BF OLD 

S.59 FP-<: 6 BLS, BB. FM. PD, NRD, PD GF UNUSED 

s.ss FP-<: 4 PUM, FD, NRD, PD OLD 

637 FP-<: 2 YP,CC 

6.51 FP-<: 2 YP, CC AC11VE 

4.73 FA 0 WP UNUSED 

S.99 FP-NC 1 FM .OLD 

6.11 FP-NC 2 NRD,FD GF OLD 

UNUSED 

s.n FP-NC 1 NRD GMF OLD 

6.43 FP-<: 2 PUM,CC 

SB9 FP-<: 3 PUM, YP,PD AC11VE 

S.63 FP·C 1 PUM 

S34 FP-NC 2 PD.PS GMF 

S.24 PP·NC 2 PD. PS OLD 

s.ss FP-C 2 PUM,GS OLD 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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PLOT 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

l 

2 

2 

2 

2 

2 

2 

2 

2 

l 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

LAKE 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

\3 

14 

15 

16 

17 

FCll 

19 

1IY' 

21 

22 

23 

)4 

l.l 

26 

FC17 

2IJ 

29 

:Il 

31 

~ 

33 

34 

35 

36 

1 

FCl 

3 

4 

5 

6 

7 

8 

F1SH 
pH 

TYPE NO. SPECIES 

6Jl9 FP-C 5 

5:t1 FP-C 1 

5.12 

5..49 FP-C 2 

5.23 FP-C 3 

4118 FA 0 

5.84 FP-C 3 

5AI PA 0 

5.23 FA 0 

5.74 FP-C 5 

5.82 FP-Ne 2 

6.04 FP-Ne 1 

6.12 

6.01 FA 0 

5.77 FP-Ne 4 

5.82 FP-Ne 3 

5.64 FA 0 

5.32 FA 0 

5.37 FA 0 

6.23 FA 0 

5.J6 FA 0 

5.89 FP-C 1 

5A2 FA 0 

5.38 FP-Ne 1 

5.53 FP-Ne 2 

5.66 

4.96 

5.13 FP-Ne 1 

5.6 FP-Ne 1 

5.66 FP-C 3 

6.œ FP-C 1 

5.86 PP-Ne 1 

5.39 FA 0 

5.71 

5.92 FP-Ne 1 

5.63 FP-C 3 

4.91 

6.23 FP-C 5 
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AMPHmIANS BEAVER 

SPECIES SPECIES STATUS 

PUM, NRD, PD, CC, BS AC11VI! 

PUM ACJ1VI! 

OLD 

PUM.YP OLD 

PUM, YP,CC BI' 

WF OLD 

PUM,GS,CC OF ACJ1VI! 

GF UNUSEO 

OLO 

PUM, NRD, PD, GS, CC MF ACJ1VI! 

NRD,PD BI' OLD 

NRO GF OLD 

AC11VI! 

AC11VI! 

GS, NRO, FM, BM OLD 

GS, PO, FM BI' OLD 

UNUSED 

GMF OLD 

WF OW 

UNUSEO 

OLD 

UNUSEO 

WF OLD 

PUM BF,GMF OLD 

WF OLD 

NRO OLD 

NRD, FM RSN, MF ACJ1VI! 

OW 

OLD 

UNUSEO 

GS OLD 

GS GF. RSN OLD 

PUM, YP, GS OW 

CC OLD 

PD MF. GP ACJ1VI! 

RSN OLO 

ACJ1VI! 

NRO BF, GMF ACJ1VI! 

CC. NRD, PO BF,MP ACJ1VI! 

UNUSED 

WS, NRD, PD, CC, cs MF ACTlVI! 



FlSH 
PLOT LAKE pH 

SPECIES TYPE NO. SPECIES 

3 9 6.11 PP-C S HCS.NRD, PD,CC,CS 

3 10 5.7 PA 0 

3 11 SSI PA 0 

3 FCU SAS PA 0 

3 13 5.75 PP·NC 1 NRD 

3 14 5.s1 PA 0 

3 JS 5.8 PP·NC 1 NRO 

3 16 S1i8 Pp·NC 1 NRD 

3 17 SA6 PA 0 

3 18 SSI PA 0 

3 19 SA FA 0 

3 :Ill 5.s5 FP·NC 2 PD,NRD 

3 21 S.94 PP-C 5 WS. NRD, HCS, CC, CS 

3 22 5.22 PA 0 

3 23 S.86 FP·NC 2 PM,NRD 

3 l4 S.66 PP·C 5 CC, GS, PD, NRD, OS 

3 25 SJl6 FA 0 

3 .-:!i 

3 TI S.78 PA 0 

3 28 5.72 PP·NC 4 NRD, PO, FD, PM 

3 29 5.73 FP-C 6 WS,PO,LC,FM,cc,CS 

3 II 5.72 FA 0 

3 31 S.32 Pp·NC 1 NRD 

3 32 5.ss Fp·NC 1 NRD 

3 33 5.28 PA 0 

3 ;!! 

3 FC35 S.3S PA 0 

3 36 S.56 FP-C 6 NRD,FD,PD,cc,FM, OS 

3 J7 S.92 PP·C 1 yp 

4 1 5.99 PA 0 

4 .l 

4 3 5.98 FA 0 

4 4 S.96 FA 0 

4 S 5.96 Fp·NC 1 NRD 

4 6 6.22 FP-C 4 CC, FM, NRD, FD 

4 7 5.62 FA 0 

4 8 5.9 FA 0 

4 9 S.78 FA 0 

4 .lQ 

4 il 

4 .Il 

AMPHIBIANS 

SPECIES 

OP, GMP 

RSN,GMF 

RSN, MF 

MP,GP 

RSN, MF 

GP 

GMF 

MP 

GMF 

MF 

OP 

GP 

MF 

MP 

GMF 

GMF 

WP 

RSN,GMP 

GF 

MF 

MF 

MF 

GP 

RSN,GMP 

MF 

BEA VER 

STATUS 

ACTIVE 

OtD 

OLD 

OLD 

ACTIVE 

OiD 

OiD 

OLD 

ACTIVE 

OiD 

ACTIVE 

OLD 

OLD 

OiD 

ACTIVE 

ACTIVE 

OLD 

OLD 

OiD 

OLD 

OLD 

ACTIVE 

ACTIVE 

OLD 

ACTIVE 

ACTIVE 

OLD 

OLD 

OiD 

OLD 

OLD 

OLD 

OLD 

OLD 

OLD 
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PLOT 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LAKE 

13 

14 

FeU 

16 

17 

18 

19 

ID 

21 

FeU 

23 

l4 

25 

111 

1J. 

28 

29 

30 

31 

32 

33 

34 

FeJ§ 

1 

2· 

3 

4 

5· 

6 

7· 

Fel 

9 

10 

11 

12 

13 

14 

15 

Fe 16 

17 

18 

FISH 
pH 

TYPE NO. SPECIES 

5.92 FP-NC 1 

5.68 FP-NC 2 

5A FP-NC 1 

5.82 FA 0 

5.61 

6.06 FA 0 

5.96 FA 0 

5.83 

5A1 FA 0 

5.51 FA 0 

6.D9 FP-C 3 

5.89 FP-C 2 

6Jl3 FP-C 3 

5.6 FA 0 

5.76 FA 0 

5.7 FA 0 

5.86 FA 0 

5.96 FA 0 

5.89 FP-C 1 

6.28 FP-C 4 

6.21 PA 0 

5.98 FA 0 

4.67 FA 0 

5.3 FA 0 

6.D\ FP-C 6 

5,a1 PA 0 

4.94 FP-C 1 

5.57 FP-NC 1 

5.58 FP-C 2 

5.5 FP-C 2 

6.llS FP-C 3 

6.12 FP-C 4 

6.06 FP-C 3 

5.38 PA 0 

5.84 PA 0 

5.6 FA 0 
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AMPHIBIANS BEAVER 1 

SPECIES SPECIES STATUS 

GS GF ACTIVE 

GS,NRD GMF OtD 

as BF, GF,MF ACJ1VE 

GMF ACJ1VE 

OID 

BF OtD 

GF 

OtD 

MF ACTlVE 

RSN,GF OtD 

œ,FD,NRD OID 

œ,NRD GF ACJ1VE 

œ,FM,NRD GF ACJ1VE 

oU> 

OtD 

GF OtD 

GF OID 

MF OtD 

GF 0lD 

OID 

CC GP ACTlVE 

CC, NRD, PD, FD 
1 

ACTlVE 

GP l' OtD 

GMP j OID 

ACJ1VE 

WP,SF 
1 

UNUSED 

MF 
1 

ACTlVE 

OID 

FD, HCS, GS, CC, CS, as Il ACTlVE 

Il OtD 

WP,GF OtD 

yP MF OtD 

DS RSN ACJ1VE 

YP,as MF ACJ1VE 

vp,œ GMF ACJ1VE 

YP, GS, CC ACJ1VE 

YP, GS. œ, NRD OtD 

YP,GS,CC DP 

RSN, MF OtD 

RSN,MF ACJ1VE 
1 

MP 0lD 



HSH 
PLOT LAKE pH 

TYPE NO. SPECIES SPECIES 

5 19 5.65 FP-NC 2 es,NRD 

5 '}J) 5.51 FA 0 

5 21 5.59 FA 0 

5 Z2 5_78 FP-NC 1 es 

5 23 5.86 FA 0 

5 2>4 5.6 FA 0 

5 25" 

5 26 5.9S FA 0 

S 'II S_74 FA 0 

S ~ 

S 29 SM FA 0 

S 30 S.l1 FA 0 

5 31 S.16 FA 0 

5 32 5_73 FA 0 

5 33 5.85 FP-NC 1 FM 

S 34 S.32 FA 0 

S 11 

S 36 S.65 FA 0 

S TI S.79 FA 0 

S 38 5.7 FA 0 

5 )9 5.98 FA 0 

5 41' 5.65 FP-C 3 CC, NRD, PD 

5 42 5.45 FA 0 

S 43 5.23 FA 0 

6 1 6D3 FP-C 4 WS, PD. NRD, PM 

6 2 6.01 FP-NC 1 es 

6 3 6.17 FP-C 2 CC,CS 

6 4 6..œ FP-C 5 NRD, PD. CC, CS . BB 

6 5 6.16 FP-C 4 CC, PD . NRD, WS 

6 6 6.1.6 FF-C 2 YP, NRD 

6 7 6.22 FP-C 7 VP, PUM, NRD, CS, cc, BB, BS 

6 Fe A 5.98 FP-C 6 YP, WS, PUM, NRD, CC, BB 

6 9 5.53 FP-C 1 BB 

6 10 S22 PA 0 

6 11 5.64 FA 0 

6 12 5.85 FA 0 

6 FeIJ 5.72 FF-NC 1 PS 

6 14 5.92 FF-C 2 CC, CS 

6 15 6.09 FP-C 3 WS.cc,CS 

6 16 5.51 FF-NC 1 NRD 

6 17 6.01 PP-NC 2 NRD,FD 

AMPHmIANS 

1 SPECIES 

MF,GF 

RSN,GF 

GMF 

RSN,GMF 

MF 

GF 

RSN,GMF 

WF,MF 

RSN,BF, GF 

MF 

GMF 

MF 

RSN, WF, MF 

RSN 

GF 

MF 

GMP 

MF 

BP,MF 

GP 

GMF 

MF 

RSN, GF. MF 

GF 

RSN, GMP 

GMF 

GF 

RSN 

BEAVER 

STATUS 

OLD 

OID 

ACTIVE 

OLD 

OID 

ACTIVE 

ACm!E 

OLD 

ACTIVE 

ACTIVE 

OLD 

OLD 

OLD 

ACTIVE 

ACI1YE 

OLD 

ACI1YE 

ACI1YE 

OLD 

ACTIVE 

OLD 

ACI1YE 

OLD 

ACTIVE 

OLD 

ACTIVE 

OLD 

OLD 

ACTIVE 

OLD 

ACTIVE 

ACTIVE 

OLD 

OLD 

OLD 

OLD 

ACTIVE 

OLD 

OLD 
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PLOT 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

, 
6 

6 

6 

6 

6 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

7 

LAKE pH 

18 S.84 

19 63 

al 633 

21 6.14 

22 5.22 

23 SAS 

14 5,79 

2S 6:r1 

216 5.94 

Zl. 

28 5.94 

29 6.D2 

30 SA7 

31 5.59 

11 

Fe 33 5,75 

34 6,16 

3S 5,76 

36 5,73 

'I1 5.89 

38 SS7 

1 6.16 

2 6A 

Fe 3 6.1 

4 6.33 

Fe5 SAS 

6 6.21 

7 6.64 

8 5.95 

9 6.06 

10 6.51 

Feil 5,72 

12 SKI 

13 6.04 

14 6.2S 

15 6.18 

Fel' 6.66 

17 639 

18 6.1 

19 SKI 

al 6.2 

FlSH 

TYPE NO. SPECIES SPECIES 

FA 0 

PP-<: 5 CC, CS, NRD, PD, PM 

PP-<: 5 yp, WS, NRD, cc. PM 

PP-<: 2 CC,NRD 

FA 0 

FA 0 

. PA 0 

pp·Ne 2 BS,NRD 

PP-<: 5 WS, NRD, FD, cc. PM 

pp·Ne 2 NRD,PD 

pp·Ne 5 NRD, PD, PD, BS, FM 

FA 0 

FA 0 

FA 0 

FA 0 

FA 0 

FP-<: 3 CC,FM,NRD 

FP-<: 2 WS,CC 

FA 0 

FA 0 

Fp·Ne 1 NRD 

PA 0 

FP-<: 2 WS,NRD 

FA 0 

FP-<: 4 CC, PD, NRD, PD 

FP-<: 1 CC 

PA 0 

FA 0 

FA 0 

PA 0 

FP·Ne 1 NRD 

FP-<: 2 CC,NRD 

FA 0 

PP-<: 1 yp 

FP-<: 4 WS, NRD, CC, es 

Fp·Ne 1 NRD 

pp·Ne 1 NRD 

PP-<: 4 yp, GS, CC, BB 
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AMPHmIANS BEAVER 

SPECIES STATUS 

OID 

ACJ1VI! 

RSN,GMF OID 

GF OID 

RSN,GMP OID 

RSN. MF OID 

MF OID 

GP ACllVI! 

UNUSED 

RSN OID 

GF ACllVI! 

GP OID 

GMF OID 

OID 

GF OID 

RSN,GMF OID 

GF OID 

MF ACJ1VI! 
. 

OID 

RSN,BF,GMP 

MF OID 

GF OID 

RSN,MF OID 

GF OID 

RSN,GF ACllVI! 

OID 

OP 
1 

OID 

OID 

RSN,GF,MF 
1 

OID 

RSN,MF OID 

RSN,GF, MF ACllVI! 

OMF OID 

OID 

RSN, GMF OID 

RSN,GMF OID 

GMF OLD 

GF OID 

RSN,GMF OID 

RSN,GMF ACllVI! 



FISH AMPHIBIANS 
PLOT LAKE pH 

TYPE INo. SPECIES SPECIES r SPECIES 

7 2J 597 FP-C 

7 Z2 5.85 FA 

7 Zl 6.28 FP-Ne 

7 )1 5.94 FP-C 

7 25 SEI PA 

7 ~ 6.12 FP-Ne 

7 27 5.56 PA 

7 18 5.54 FA 

7 19 6.17 PA 

7 30 5.68 FP-C 

7 31 5,74 FA 

7 32 5.8 FP-C 

7 33 sm FA 

7 34 5A6 FP-Ne 

7 35 5.8 PP-C 

7 36 5.36 FA 

VARIABLE EXPLANA TIONS 

pH = mean pH (faU sampling: 1990. 1993, 1995) 
TYPE = fish commWlity p=enl in the lake 
FA = fish absenl 
FP-NC = fish p=t. non-<:<>mpetitor specics only 
FP-C = fish present. competitor specics 
ACIlVE = beaven; ocrupying lake in autumn 1994 

4 

0 

2 

1 

0 

2 

0 

0 

0 

1 

0 

4 

0 

1 

4 

0 

OLD = bc:aven; nol presenl in autumn 1994, bul signs of pas! use 
UNUSED - no sign of beaver prcsenoe observed during aerial survey 

Fl5h Specles 

YP, GS, cc. BB 

RSN, MF 
-

PD,NRD BF,GF 

yp 

MP 

PM,NRD GMF 

MP 

MF 

yp BF 

GF 

WS, NRD, GS, CC GMP 

GF 

NRD RSN,MF 

YP, WS,GS, cc 

LEGEND 

GP 

NOTATIONS 

rc lA. NU",Mr = food chain lake 
Lq&t Rumba E drainee! as of autumn 1995 
lA. Numbtr • = lake inaeccssible by helicopter 
• Eno data 
1 Plot 5 Lake 40 docs nol exis! 

FM = fathead minnow (Pi_phal .. pro11Ul1as) BM = bluntnose minnow (Pi_phales IIO/an.s) PUM E purnpi<insced (Lepomis gibbosus) 
CS = common shiner (Notropis COmJitus) LB = largc:mouth ha .... (Micropterus salmoides) CC = creek chub (Semolilus afTomaculatus) 

BEAVER 

STATUS 

Oill 

Oill 

Oill 

Oill 

ACTIVE 

OLD 

ACTJVI! 

ACTIVE 

Oill 

OID 

Oill 

Oill 

ACTIVE 

Oill 

yP a yellow percb (Percaflave.cens) WS E while sucker (CalOSIOmus com11Ulrsoni) 
NRD - northem rcdbeUy dace (Phaxirws eo.) BLS 3 blackchin shiner (Notropi. heterodon) 

GS = golden shiner (Notemigonus cry.oleuca.) 
BB = brown builhead (fctalurus ",bulo.us) 

PD E pearl dace (S.molilus margon/a) FD - fincscale dace (Phannu. ",ogaeus) 
BS = brook stickleback (Culaea incons/ans) HCS = hybrid c=lr; chub - commOn sbiner 
ID = Iowa daller (E/heoslOma exile) DT = brook trout (Salveli,,", fonlÎnalis) 
BD = blacknose dace (Rhinichthys atran.lus) RT = rainbow troU! (Salmo gaird",ri) 
BRME br ... y minnow (Hynogna/hu. hanJ:insoni) SB = smallmouth bass (Microp/erus doltJmieui) 
NP = northem pike (Esox lucius) LT = laite trout (Salveli"u. namaycush) 

Amphlblan Specles 

MF = mink frog (Rafla septentrionali.) 

PS - Phaxirws spp. 
LC = lake chub (Couesius plumbeus) 
SS = sand shiner (Notropi •• tramineus) 
CM =cenllalmudminnow (Umbra limi) 
RB .. rock bass (Amblop/ite. rup .. tris) 

GMF = green or mink frog GF = green frog (Rana c/amilans) 
BF = buUfrog (Rana cate.bewna) 
WF = wood frog (Rana .ylvarica) 

RSN - rcd spottee! newt (Notoph/halmus virUkscens) 
SP = spring pe<per (Hy/a crueifer) 

AT = American toad (Bufo americarws) 
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Table 22. 

PLOT 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

l 

2 
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Summary of waterfowl species and Common Loons observed as indicated breeding pairs or 
broods during helicopter smveys of Muskoka study lakes (1990, 1993, 1995). (See legend for 
explanation of variables and notations). 

HABITAT WATERFOWL 
LAKE 

pH FISHTYPE INDICATED PAIRS BROODS 

1 6.48 pp.c o.. CM,HM,BD BD 

2 6A3 pp.c HM, BD MA,WD 

3 6SJ pp.c HM. MA. BD. WD BD 

4 6J6 pp.c o.. BD 

5 6A7 FA a., MA. BD. WD 

6 6A7 MA.BD, WD 

7 6.œ pp.c HM 

8 6.12 pp.c MA 

9 6.39 pp.c o.,CM 

10 6.33 FA HM,WD 

11 6.33 pp.c o.,CM,MA 

12 6.S6 FP.c a. CM 

13 6.70 pp.c a.,CM,BD 

~ 

15 6.55 FA CM 

16 6.00 FP·NC HM,BD,WD HM,WD 

17 6A2 PP·NC HM,BD 

18 6.35 pp.c a. o.,CM 

19 6.09 pp.c BD 

:ll 5.79 pp.c CM, HM, MA. BD, WC, RD HM,BD,WD 

21 6.55 pp.c CM. BD 

22 6.12 pp.c o., HM. MA, BD BD 

FC23 6A7 pp.c CM CM,HM 

:loi 559 pp.c CM,HM 

2S s.ss pp.c MA. BD 

215 6.37 pp.c o., CM,MA CM 

XI 6.51 pp.c BD 

28 4.73 FA BD 

29 5.99 PP·NC o.,CM,BD,WD 

:.> 6.11 PP·NC 

Jl 

FCJl 5.77 PP·NC o., HM, MA, RD HM, MA,BD 

33 6A3 pp.c CM. MA. BD CM,HM 

J4 5.89 pp.c MA.WD MA. WD 

JS 5.6J pp.c CM, MA. BD, RD 

1 5J4 PP·NC o..CM,HM,BD 

FCl 5.24 PP·NC CM. HM, MA, BD 

3 5.sS pp.c 
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HABITAT WATERFOWL 
1 

PLOT LAKE 
oH FISHTYPE INDICATED PAIRS BROOns 

2 4 6.09 FP-C CM,HM,BD 

2 5 S.I7 PP-C 

2 6 5.72 CM,MA CM 

2 7 SA9 PP-C CL HM 

2 8 5.23 PP-C Q.,CM, HM,BD 

2 9 4.88 PA WD 

2 10 5.84 PP·C CM,BD 

2 1\ SAI FA WD 

2 12 5.23 PA HM,BD HM 

2 13 5,74 PP-C CL,CM CM , BD 

2 14 sn PP-NC CM, HM, MA. BD HM 

2 \S 6.04 PP·NC HM, MA, BD, WD HM 

2 16 6.12 

2 17 6.0\ PA MA HM 

l Fe 18 s.n PP·NC CL,WD HM 

2 19 sn FP·NC 

2 20" 

2 21 5.64 PA HM HM 

2 22 532 PA HM,MA.BD HM, RD 

2 23 537 PA MA,BD,RD WD 

2 :loi 6.23 FA HM,MA.WD HM, WD 

2 ~ 

2 :!6 5.36 l'A MA HM 

l Fel? SB9 FP-C CL,MA,BD 

2 28 SA2 l'A HM 

2 29 538 PP·NC Q.,HM, BD, CG HM 

2 30 553 PP·NC CL, CM, MA. BD CL, HM 

2 31 5.66 

2 ~ 

2 33 4.96 MA,BD,WD 

2 34 5.13 PP·NC MA. BD 

2 35 51iO PP·NC CL, HM, MA. BD RD 

2 36 5.66 FP-C CL,CM,MA HM 

3 1 6.Œ l'P-C 

3 Fel 5.86 FP·NC HM,BD,WD HM 

3 3 539 PA HM,WD,RD HM. BD 

3 4 5.71 CM 

3 5 5.92 PP·NC CL,HM HM. WD, RD 

3 6 Sii3 PP-C CL,CM, HM HM. WD 

3 7 4.91 

3 8 6.23 l'P-C CL, CM,WD Q.,HM 

3 9 6.11 FP-C CM,HM,BD HM, BD,WD 

3 10 5.70 FA CL,HM,WD HM 
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PLOT 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

LAKE 

1\ 

Feil 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

Zl 

lOI 

25 

l:l 

'El 

28 

29 

30 

31 

32 

33 

li 

P'C35 

36 

37 

1 

.1 

3 

4 

5 

6 

7 

8 

9 

.lQ 

.li 

.Il 

13 

14 

FCI! 

16 

HABITAT 

pli FISHTYPE 

5E1 FA 

SAS FA 

S.7S Pp·NC 

S.51 FA 

S.80 PP·NC 

5.68 PP·NC 

5A6 PA 

5E1 PA 

5AO PA 

· S.55 PP·NC 

5.94 PP-C 

5.22 PA 

5.86 PP·NC 

5.66 PP-C 

5.06 PA 

5.78 PA 

5.72 PP·NC 

S.73 PP-C 

5.72 PA 

532 PP·NC 

5.58 PP·NC 

5.28 PA 

535 FA 

S.56 PP-C 

S.92 PP-C 

5.99 FA 

5.98 PA 

5.96 PA 

5.96 PP·NC 

6.22 PP-C 

5.62 PA 

5.90 PA 

5.78 PA 

5.92 PP·NC 

S.68 PP·NC 

5AO FP·NC 

5.82 PA 
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WATERFOWL 

INDICATED PAIRS BROOns 

HM,WD,RD HM,RD 

HM, WD,RD HM 

HM,BD,WD HM,RD 

HM, RD HM 

HM, MA. BD, WD, RD BD,RD 

MA. RD 

BD, WD, RD HM,WD, RD 

HM, BD HM 

HM,RD HM, MA, BD, WD, RD 

HM HM,RD 

CM,HM 

HM, RD BD,WD 

a.,CM, HM,MA.BD a. 

a. o.,HM, WD 

CM, HM, BD, RD HM,WD, RD 

HM,BD, RD HM,BD,WD 

a., BD a., CM, HM 

HM, BD HM, BD 

HM RD 

HM, BD,RD MA,RD 

HM,BD, WD HM,BD,WD 

HM, BD, WD, RD HM, RD 

HM, MA. BD. WD, RD 

HM, BD, WD, RD HM,RD 

HM. MA HM 

HM, WD 

HM,BD, WD HM. BD 

HM,RD HM, BD 

a. 

HM, MA, BD, WD, RD HM 

HM, BD, RD BD,WD.RD 

MA 

a., HM, MA. BD, WD, RD o.,HM,WD 

o.. HM, BD, WD, RD 

o., HM, BD a. 

HM HM.WD 
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HABITAT WATERFOWL 
PLOT LAKE 

pH FISHTVPE INDICATED PAIRS BROODS 

4 17 5.61 

4 18 6.06 PA HM 

4 19 5.96 PA HM 

4 :1D 5.83 

4 21 5.41 PA HM HM. BD 

4 l'CU 5.51 PA MA, BD,RD HM,BD 

4 23 6m pp.c 
1 

4 )! 5B9 pp.c HM, MA, BD, WD, RD 

4 2S 6.lJ3 pp.c a., CM, HM, MA, BD CM 

4 ~ 

4 11 

4 211 S.60 FA HM, BD, WD, RD HM, RD 

4 ~ 5.76 PA HM 

4 30 5.70 PA 

4 31 5.86 PA HM. MA. RD HM, MA, RD 

4 32 5.96 PA 

4 33 5.89 pp.c HM, RD BD, RD 

4 34 6.28 pp.c a.,CM,MA.BD HM 

4 1'C35 6.21 FA HM. BD, WD, RD HM 

5 1 5.98 PA HM, MA, WD HM,MA 

5 2· HM, BD HM. WD 

5 3 4.67 PA 

5 4 5.30 PA HM, MA, BD, WD HM 

5 S· BD HM 

S 6 6.01 pp.c CM WD 

5 7· BD, WD, RD HM, BD. WD 

5 l'C • S.œ FA o., MA. BD, RD HM, BD 

5 9 4.94 PP·C CM, MA. BD, RD BD 

5 10 5.57 PP·NC HM, BD,RD HM,BD 

5 11 5.58 pp.c HM,BD.RD MA 

5 12 5..50 pp.c 

5 13 6.OS pp.c BD 

5 14 6.12 pp.c a., CM. BD RD 

5 15 6.06 pp.c a.,CM a. 

5 l'C 16 5.38 PA BD, RD WD, RD 

5 17 5.84 PA HM, BD. WD. RD HM. BD. WD 

S 18 S.60 FA HM. MA, BD, WD, RD HM, BD 

5 19 5.6S PP·NC CM, BD 

S :1D 5.51 FA CM. HM, WD HM. WD,RD 

5 21 S.s9 PA HM, BD HM. BD 

5 22 5.78 PP·NC CM 

5 23 S.86 PA RD HM 

5 )! 5.60 PA HM. BD. WD, RD CM. HM, BD. WD, RD 
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PLOT 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

5 

6 

6 

6 

6 

6 

6 

6 

, 
6 

6 

6 

6 

, 
6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

LAKE 

25* 

15 

'Il 

li! 

29 

30 

31 . 

32 

33 

34 

~ 

36 

37 

JI! 

39 

41' 

42 

43 

1 

2 

3 

4 

S 

6 

7 

Fel 

9 

10 

Il 

12 

FeU 

14 

lS 

16 

17 

18 

19 

Jl 

21 

22 

23 

)1 

2S 

HABITAT 

pH FISHTYPE 

S.9S PA 

S.74 PA 

SM PA 

S.lI PA 

S.16 PA 

S.73 PA 

S.8S PP-NC 

S32 FA 

SM PA 

S.79 PA 

S.70 PA 

S.98 PA 

SM FP-C 

5AS PA 

S.23 FA 

6JJ3 PP-C 

6.oI FP-NC 

6.17 FP-C 

6.œ FP-C 

6.16 PP-C 

6.26 PP-C 

6.22 FP-C 

S.98 FP-C 

S.53 PP-C 

S.22 PA 

S.64 FA 

S.8S PA 

S.72 FP·NC 

5.92 FP-C 

6.09 FP-C 

S.51 FP-NC 

6.01 FP-NC 

SM PA 

6.30 FP-C 

6.33 PP-C 

6.14 FP-C 

S.22 PA 

SAS PA 

S.79 PA 

6Il Fp·NC 
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WATERFOWL 

INDICATED PAIRS BROODS 

HM, BD, RD HM, BD 

RD HM, MA, BD, RD 

HM, BD, WO, RD HM, MA, BD, WO, RD 

HM,BD,RD RD 

HM,BD,WD 

HM,BD,WO HM,BD,WO 

HM,RD MA,BD,WO 

CL, CM CL, CM 

HM, MA, BD, RD HM, MA, BD, WO 

HM, BD, WO, RD HM,BD.WO 

BD,WD,RD HM,BD,WO 

HM,MA.BD HM,BD,WO 

CL,BD 

HM 

HM,BD,RD HM 

RD HM, BD, RD 

CL, BD 

HM. BD, WO, RD HM, BD 

CL CL 

CL, HM CM,WD 

CM 

CM CL 

CL,WD 

CM CM 

CL CL, HM 

CL, HM, BD, CG HM 

CL. HM. BD 

HM HM 

HM, BD 
1 

HM, BD 

CL, CM, HM HM 

HM HM, BD 

CL, HM, BD HM 

HM 

CL, CM CM,WD 

CL, BD CL 

CL, HM, MA, BD, RD, CG HM 

CL, HM, BD, RD HM, RD 

HM,BD HM 

CM, HM, MA, BD, WD 



PLOT 
HABITAT 

LAKE 
pH FISHTYPE 

6 216 5.94 PP-C 

6 'IJ. 

6 28 5.94 PP-NC 

6 :li 6.02 PP-NC 

6 l) 5.47 PA 

6 31 5.59 PA 

6 ~ 

, Fe 33 5.75 PA 

6 34 6.16 PA 

6 3S 5.76 PA 

6 36 5.73 PP-C 

6 37 5.89 FP-C 

6 38 5.57 PA 

7 1 6.16 PA 

7 2 6.AO PP-NC 

7 Fe 3 6.10 PA 

7 4 633 PP-C 

7 Fe 5 5.48 PA 

7 6 6.21 PP-C 

7 7 6.64 PP-C 

7 8 5.95 PA 

7 9 6.06 PA 

7 10 6.51 FA 

7 Fe li 5.72 PA 

7 12 5.83 PP-NC 

7 13 6114 

7 14 6.2S PP-C 

7 15 6.18 PA 

7 Fe 16 6.66 PP-C 

7 17 6.39 PP-C 

7 18 6.10 PP-NC 

7 19 5K1 PP-NC 

7 al 6.20 PP-C 

7 21 5.97 PP-C 

7 22 5.8S FA 

7 23 6.28 PP-NC 

7 ;)4 5.94 PP-C 

7 2S 5.57 FA 

7 216 6.12 PP·NC 

7 27 5.56 FA 

7 28 5.54 FA 

7 29 6.17 FA 

7 l) 5.68 PP-C 

WATERFOWL 

INDICATED PAIRS 

a..,CM, HM,BD 

BD 

a..,CM 

HM 

HM, BD, WO, CG 

HM, BD 

a.., HM 

a..,CM, BD,WO 

CM 

a..,HM, BD 

HM, RD,CG 

HM, BD, CG 

HM,BD,CG 

a.., HM 

HM, MA, BD, RD, CG 

HM 

HM, RD 

HM,RD 

BD 

CG 

HM,BD,WD 

CM. BD 

HM,BD,WD 

CM,HM 

HM, MA, BD, RD 

HM 

a.., CM 

a..,HM, BD 

a.,CM, HM.WD 

CM, HM, BD, WD 

a.., RD 

a.., CM, HM, BD, RD 

Cl, HM, BD, RD, CG 

CM, HM, BD, RD 

HM, WO 

a.., BD 

BROODS 

HM 

HM 

BD 

BD,RD,CG 

RD 

BD, RD 

a.. 

HM 

HM. CG 

HM 

HM.CG 

HM 

HM,BD 

HM 

BD 

HM 

HM 

WO 

HM 

HM 

HM,BD,RD 

WO,RD 

HM, RD 

a.. 

HM,RD 

HM 

HM 

WD 
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PLOT LAKE 
HABITAT 

pH FISHTYPE 

7 31 S,74 PA 

7 32 SBO pp.c 

7 33 sm PA 

7 34 SA6 pp,Ne 

7 3S SBO pp.c 

7 36 S.36 PA 

VARIABLE EXPLANATIONS 

pH = mean pH (fall sampling: 1990,1993,1995) 
FISH TYPE = fish community present in the lake 
FA = fish absent 
FP-NC = fish present, non-competitor species only 
FP-C = fish present, competitor species 

WATERFOWL 

INDICATED PAIRS 

HM,WD 

HM,BD 

MA 

o.,BD 

HM,BD,RD 

LEGEND 

BROODS 

HM 

HM,WD 

o.,CM,HM,BD 

HM,WD 

NOTATIONS 

FC JAke N umber = food chain lake 
Lake Rumber - drained as of autumn 1995 
JAke Number· = lake inaccessible by helicop!er 
.=no data 
1 Plot 5 Lake 40 does not exist 

INDICATED PAIRS = presence of breeding pair of a watelfowl species 
BROODS = presence ofbroods of a waterfowl species 

Waterfowl Specles 

CL = Common Loon (Gavia immer) 
CM = Common Merganser (Mergus merganser) 
HM = Hooded Merganser (Lophodytes cuculla tus) 
MA = Mallard (Anas platyrhyachos) 

BD = Black Duck (Anas rubripes) 
WD = Wood Duck (Aix sponsa) 
RD = Ring-neclted Duck (Aythya colla ris) 
CG = Common Goldeneye (Bucephala claRgula) 
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Key to Figure 14. Lake names associated with CWS LRTAP study lakes in the Sudbury area. Local 
names not present on EMR 1 :50 000 and Provincial Series 1: 100 000 topographie 
maps are indieated by NL (not listed). 

LAKE LAKENAME LAKE LAKENAME 

258 Mountaintop (NL) 906 Marjorie 

292 Beaver 933 Wallin 

472 Carlo 949 Sawhorse 

475 Eaglenest 954 Camp2(NL) 

524 Red Pine (NL) 955 Anelia (NL) 

526 Adelaide 947 Evelyn 

531 Button (Barton) 965 Telfer 

573 Blackwater (NL) 968 Pine 
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Table 23. 

LAKE 

1 

2 

3 

5 

6 

10 

13 

Fe l' 

17 

22 

24 

26 

34 

45 

47 

48 

51 

182 

Fe 197 

Fe 199 

219 

22S 

239 

FCl40 

Fel4l 

247 

FCl48 

2SO 

251 

252 

253 

2S4 

255 

FCl56 

'1S/ 

2S8 

FC159 

260 

266 

268 

292 

298 

299 

303 

307 

Fe 31' 

UfM 
EAST 

SC/}8 

5095 

5121 

5113 

5103 

SQ58 

5117 

5133 

S215 

5095 

S067 

SOS2 

5197 

5166 

5158 

5157 

5141 

5136 

5166 

5165 

5137 

5118 

5103 

5111 

ml 

5125 

5105 

SOS3 

soso 

SOS3 

SOS5 

SOS2 

S069 

5078 

5œ3 

SŒ4 

SC/}8 

5101 

SOSI 

S048 

5106 

5115 

5103 

5153 

5196 

5176 
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Locations and morphometric characteristics of Sudbury study lakes, identified by lake number. 
(See legend for explanation of variables and notations). 

UfM TERTIARY ELEV AREA DEPTH SHORELINE RIPARIAN WATERSHED TOTAL TOTAL 
NORTH WATERSHED (m) (ha) (m) (m) AREA (ha) AREA(ha) STREAMS ISLANDS 

51836 2DA 338 319 12.3 4S95 18.7 2179 1 5 

518S2 2DA 323 6.6 3.9 1422 lB 117.0 2 1 

51917 2DA 3Œ 3.8 7.0 885 33 619 3 0 

51842 2DA 323 6.6 8.0 2809 3.1 116.7 1 4 

518S9 2DA 338 0.9 2.4 459 lB 8.0 0 0 

51898 2DA 354 005 \.1 466 6.3 94.6 0 0 

51915 2DA 323 2.6 2.0 1715 0.6 46.7 1 2 

51922 2DA 3Œ 3.2 7.s 1678 2.8 43.8 0 3 

51913 2DA 323 2.8 2.4 759 0.2 140.2 2 0 

51879 2DA 323 4.6 3.7 166.5 0.1 39A 1 0 

51883 2DA 338 4A 17.7 918 3.2 56.7 1 0 

51912 2DA 354 8.1 6A 1420 005 68A 1 0 

51915 2DA 323 5.6 15.1 1326 OA 56.2 1 0 

518S1 2DA 323 0.6 2.7 555 2.8 170.7 2 0 

518S8 2DA 338 3A 10.6 853 0.9 5405 0 2 

51867 2DA 354 2.8 8.9 964 0.0 S03 0 1 

51887 2DA 338 2.1 405 676 005 54.7 0 0 

51911 2DA 262 0.6 0.6 444 0.2 2.8 1 0 

51880 2DA m 4.3 11.0 823 5.0 34.2 0 0 

51896 2DA 323 \.9 6.0 637 005 1 \.9 1 0 

51890 2DA 323 1.8 6.8 833 U 33.8 1 1 

51927 2DA 3Œ 0.8 1.0 394 \.1 28.1 1 0 

51942 2DA 400 3.8 2.8 1973 1.0 45.6 1 1 5 

51948 2DA 354 7.8 17A 1292 1.2 1323 2 
1 

0 

51942 2DA 354 2.5 6.4 1132 03 393 0 3 

51955 2DA 3Œ \.9 2.8 610 U 33.1 1 0 

51952 2DA J(JJ 3.8 2.4 2640 IJ 58.8 1 6 

" 51955 2DA J(JJ 6.7 2.6 2194 \.7 190.6 2 1 

51961 2DA J(JJ 2.6 \.9 2228 U 29.6 2 8 

51962 2DA 38S 0.7 5.8 519 0.8 5.8 1 1 

51967 2DA J(JJ 4.6 8.0 1161 33 277.1 2 
1 

0 

51969 2DA J(JJ U 5.8 480 0.8 21.7 1 0 

51968 2DA J(JJ \.9 8.9 938 OA 6264.0 2 0 

51963 2DA 354 6.7 2.5 1803 4.8 6355.0 2 0 

51965 2DA 354 2.5 2.1 809 2A 93.9 2 0 

51969 2DA J(JJ 505 8.S 1111 0.7 6\.7 1 0 

51970 2DA J(JJ 2.5 3.9 9SO 1.2 49.9 1 1 1 

51970 2DA J(JJ \.0 1.6 729 0.6 70A 2 3 

52979 2DA J(JJ 4.3 4.1 1017 1.2 677.2 2 0 

51987 2DA J(JJ 3.9 1.2 \S11 63 455.0 2 1 

52005 2DA 338 26.7 22.2 4OC17 2.3 809.8 2 5 

52020 2DA 338 8.3 9.9 2453 7A 115.8 1 2 

52017 2DA 338 1.0 1.8 680 IJ 2J.o 1 1 

51924 2DA 323 4.9 73 1075 0.7 34A 1 Il 1 

51929 2DA 354 4.2 1\.7 1392 3.6 7005 1 Il 2 

51945 2DA 3Œ IJ 1.1 1244 2.3 38.9 0 0 



LAKE mM Ul'M TER11AJI.Y ELEV AREA DEPTH SHOaEUNE 
EAST NOIlTH WATERSHED (m) (ha) (m) Il!!} 

326 5171 519S8 2DA 323 6.4 7.7 22l!3 

333 5178 51969 2DA 3œ 2.5 93 644 

334 5185 51969 2DA 192 4.9 4.7 1415 

338 5178 51972 2DA 3œ 1.1 1.0 592 

342 5187 51988 2DA 3œ 12 1.8 610 

343 5190 51986 2DA 3œ 0.5 2.9 284 

348 5186 5'lJX11 2DA 3œ 10.9 19.1 1864 

373 57:19 51941 20C 400 33 12.2 IOS2 

387 5284 51944 20C 3S4 2.1 4.8 788 

393 5347 51960 20C 354 12.5 13.6 3685 

394 5257 51967 20C 338 1.8 1.7 772 

401 5295 51976 20C 323 1,4 3.6 6fjl 

FC4t2 5285 51975 20C 323 6.1 7.8 1439 

403 5286 51981 20C 323 6.8 3.8 1881 

Fe_ 57:14 51979 20C 323 52 6.0 1250 

406 5m 51986 20C 323 6.1 5.7 2198 

4('f7 5288 51984 20C 323 1.4 2.6 157:1 

Fe 488 529l 51986 20C 323 5.9 2.1 1294 

409 5315 51991 20C 3œ 2.8 5.6 888 

Fe 41. 5296 5'lJX11 20C 3œ 7.4 5.0 282l 

469 S3S7 51924 20C 323 1,4 4A 604 

472 5365 51936 20C 3œ 3,4 0.9 1504 

475 5372 51948 20C 29l 172 10.8 4('f78 

FC479 5374 51974 20C 323 6.7 1,4 2.464 

480 S338 51986 20C m 252 33 3602 

493 S386 51947 20C 29l 14.9 2.5 3OS4 

494 538l 51951 20C 29l 3.5 43 887 

SOI 5384 51974 20C 29l 18,4 2.8 2176 

SOl 5m 51972 20C 29l 253 11.6 3787 

510 5418 51975 2DC m 3.8 1.0 V09 

515 5J92 51985 20C m 14.1 2.1 1842 

522 5236 52026 20C 354 7,4 4.6 1D29 

524 5251 52022 20C 323 103 11.1 2100 

526 5268 52034 20C 323 20D 63 4001 

5V 5m 52!IlO 20C 323 3.6 7.0 793 

FC530 5m 52032 20C 323 1.9 9.1 742 

531 57:11 52016 20C 323 353 8.8 S6Il8 

545 5317 52066 20C 338 4.2 9.5 1064 

553 5286 52œ5 20C 323 8.2 3.4 1644 

570 5196 5202S 2DA 3œ 11.6 15.5 1711 

572 5216 52029 2DA 323 1,4 0.9 sn 
573 5227 5202S 2DA 323 7:13 7.9 5«J1 

577 5201 52032 2DA 3œ 2.9 4.6 919 

579 5194 52040 2DA 3œ 0.6 1.8 325 

S83 5199 52045 2DA 3œ 3.9 12.7 1177 

58S 5204 52044 2DA 3œ 4.3 12.0 1324 

S88 5209 52047 2DA 3œ 15.6 19.8 3063 

FC519 5226 52018 2DA 338 3,4 2.6 1590 

590 5223 520S1 2DA 338 52 3.8 2089 

IUPAalAN WATEIlSIIED 
AREA (h.I) AREA (h.I) 

0.8 96.7 

02 28.1 

3D n.7 

0.7 172 

6.9 232 

1.7 7,4 

4D 13330.6 

03 462 

0.6 2l6.5 

2.8 122.1 

1.5 300.8 

1.8 55D 

0.9 26lJ 

1.7 7:10.5 

0.8 67.7 

3.7 355.7 

2.0 99.8 

ID 89.6 

OD 21.1 

3D 462 

02 493 

32 1010.7 

1.5 859.6 

3.6 123D 

4.9 1302.5 

5.6 121.5 

1.7 41.1 

02 373.8 

03 893 

22 40.2 

3.6 507.1 

7D 37.7 

1.7 118.1 

1.7 732 

2.8 38.6 

2.2 37.9 

2.2 301.6 

0.6 44.7 

32 66.7 

12 8169.6 

12 459.9 

2.4 432.6 

0.1 37.9 

02 7,4 

0.6 1784.2 

0.9 4973.3 

0.8 4755.3 

0.8 58.2 

ID 1683 

TOTAL 
STltEAMS 

1 

0 

1 

0 

0 

0 
1 

2 

1 

2 

0 

2 

1 

2 

3 

1 

2 

2 

1 

1 

1 

1 

3 

3 

0 

3 

1 

2 

1 

1 

0 

3 

1 

1 

1 

0 

0 

2 

1 

1 

2 

2 

3 

2 

0 

2 

2 

2 

1 

2 
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TOTAL 
ISlANDS 

2 

0 

1 

1 

0 

0 

0 

0 

1 

3 

1 

0 

0 

2 

0 

1 

7 

1 

0 

2 

0 

0 

0 

1 

0 

0 

0 

1 

0 

0 

0 

1 

1 

1 

0 

0 

3 

0 

0 

0 

1 

3 

0 

0 

0 

0 

0 

5 

6 

'. • • • .. 
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LAKE 

FC593 

609 

612 

613 

638 

MS 

646 

65S 

692 

822 

8S6 

900 

FC982 

903 

904 

FC lit!! 

906 

908 

909 

FC928 

921 

FC922 

923 

924 

925 

926 

927 

930 

932 

933 

93S 

938 

943 

'W 

949 

9S1 

953 

954 

9SS 

957 

FC958 

959 

96\ 

962 

963 

96S 

966 

968 

973 

trI'M trI'M TERTlARY 
EAST NORTH WATDSJŒD 

5215 S2QS9 WA 

5'm 5'11Xi1 WA 

mo S2D73 2DA 

S214 S3J78 WA 

SOIS S2028 2DA 

SII7 S21B4 2DA 

5113 521B4 WA 

5œ5 S2050 WA 

5078 S2104 WA 

5255 S2013 WC 

5106 SI879 WA 

S097 51819 WA 

5œ9 SI8S5 2DA 

5œ5 SI 863 WA 

SlJ/6 SI859 WA 

SI04 SI892 WA 

S284 SI973 WC 

5217 S2Il52 WA 

S\J3 SI 849 WA 

SI38 SI897 WA 

SI30 SI\lOS 2DA 

SII2 SI 990 2DA 

5124 51922 WA 

529S SI959 WC 

S322 51927 WC 

5OS4 5178S WA 

slœ SI997 WA 

sœ6 S"1I1S7 WA 

5(114 S1779 WA 

5077 sIm WA 

5(110 sIm WA 

S063 SI780 2DA 

sm SI 848 WA 

5313 51935 WC 

5Z70 52018 WC 

m5 519S7 WC 

5317 SI975 WC 

SI84 51987 WA 

S280 52010 WC 

5077 51887 WA 

5314 51949 WC 

505S S1776 WA 

SŒ2 51789 WA 

S098 51812 2DA 

SŒ4 51962 WA 

5160 51980 2DA 

ms 51940 WA 

S06S 51975 WA 

5(110 51979 WA 

EUV AREA DEPl1I 
(m) (bo) (m) 

354 2.8 9,4 

323 S.8 9.1 

323 1.2 If> 

323 9,4 19,4 

400 6.8 1.0 

354 Sf> 23 

36) 3.7 4.5 

36) !.3 13.0 

354 7.1 15 

323 24 1,4 

3J8 6.8 22 

323 8.3 20 

3J8 21 8.0 

354 15.0 Il,4 

338 15.1 3.0 

3J8 20 3.6 

323 86.D 14.3 

323 6.7 1.2 

323 1.0 1.8 

292 24 3.3 

323 16.2 123 

323 5.1 7,4 

292 3.9 1.0 

3J8 3.3 14.5 

Jal 7.8 2.8 

Jal 9.0 If> 

338 1..5 1.3 

36) 13,4 11.\ 

354 45 75 

354 121 10.1 

3J8 4.7 1.9 

3J8 3.2 1.1 

Jal 4.4 lA 

Jal 1124 10.1 

Jal 155 5.8 

Jal 189 2.7 

323 2S.o 2.8 

Jal 43,4 21.3 

Jal 624 Il.3 

3J8 4.0 0.9 

Jal 95 4f> 

Jal 10,4 3.1 

354 0.7 1.2 

Jœ 35 15 

354 1,4 1.3 

m 3SO.o 10.7 

323 3S5 125 

36) 53.2 5.6 

400 2.8 22 
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SBOULIIŒ IUPARIAN WATDSJŒD TOTAL TOTAL 
(m) AREAtha) AREAtha) STltEAMS ISLANDS 

1186 0.0 53,4 1 0 

2140 05 61f> 1 0 

S62 05 39(J1.7 1 0 

1509 0.1 81,4 0 0 

1822 27 61,4 1 2 

1041 3f> 485 1 0 

1045 1.0 23,4 1 1 

1093 22 40.8 1 0 

2016 22 81.0 1 S 

826 3.0 175.8 2 0 

3162 14.1 136.4 2 2 

2758 3,4 94,4 1 4 

1067 0.9 29.8 1 1 

2090 0.0 74f> 1 0 

2620 10.8 105,4 1 2 

m 0.2 14.4 1 0 

14436 7f> 1120.1 4 10 

IS23 3.2 2565 2 0 

494 0.3 Il.8 0 0 

612 If> 3Sf> 1 0 

313S 0.2 9\.8 1 3 

1238 0.8 66A 1 0 

1067 1.3 313.0 2 1 

805 05 ISO.7 2 0 

1710 3.0 48.7 1 0 

2764 10,4 369.0 3 S 

1341 1,4 405 0 2 

2376 0.3 46.7 1 2 

2161 21 1299 2 4 

2144 1.\ 103f> 2 7 

1711 0.1 173.0 2 0 

1540 0.8 2Il5.o 2 3 

I73S 25 69.8 2 2 

17075 13.9 4 19 

SOIS 8.8 1827 0 4 

5187 35 1880.7 2 3 

S902 2.6 184.0 1 4 

6242 2f> 13639.1 2 1 

7177 7.8 2S7.o 1 3 

1048 05 48f> 0 
, 

1 

3197 5f> 20505 2 4 

1701 16.9 299.8 3 1 

1019 0.7 21.7 1 
1 

1 

ISS2 Of> 134.9 2 1 

472 1.\ 1120 2 0 

21554 22928 7 8 

4688 1.2 247.3 2 7 

4980 124 5958.7 3 0 

1279 0.7 33.9 1 5 



LAKE UlM UlM TEItTIAlty ELEV AREA DEPTH SHOItEUNE ItIPARIAN WATEIlSHED 
EAST NOItTH WATERSlŒD (m) -'ML 

974 S114 51944 2DA 3S4 1.0 

975 5197 51924 2DC 38S 5.0 

976 5236 52026 2DC 354 3A 

1001 SŒ3 51874 2DA 332 1.2 

1004 5114 518S6 2DA :lOS 0.2 

lOOS SOS6 51910 2DA 36S 0.2 

1006 S06S 519œ 2DA m 004 

1007 soss 51921 2DA 362 0.2 

1009 516S 51915 2DA :lOS 03 

1013 5181 52016 2DA 322 0.1 

1030 5187 51994 2DA 317 1.0 

lœl 521Xl 52050 2DA 349 0.6 

taJ3 5174 51995 2DA 362 0.2 

1038 5136 51930 2DA 320 0.7 

VARIABLE EXPLANA TIONS 

UTM EAST = Univenal Transverse Mercator Basting coordina1e 
UTM NORTH = UniversaJ Transverse Mercator Northing coordinate 
(UfM Zone = 17 for alliakes) 
TERTIARY W A TERSHED = tertiary watenhed identifier code 
ELEV = laJce eleva!ion above sea level 
AREA = open water area of laJce 
DEPTH = mean rnid-Iake depth 
SHO RELINE = length of open water perimeter 
RIPARIAN AREA = area of riparian zone adjacent ta lake 
W A TERSHED AREA = area of watershed tha! drains into Iake 

(m) 

1.2 

6.0 

2.Jl 

2.7 

2.3 

2.8 

4.9 

52 

2.6 

5.2 

4.0 

5A 

6.4 

3.8 

LEGE ND 

TOT AL STREAMS = aunulalive number of streams flowing into and draining lake 
TOT AL ISLANDS = number of islands in lake 

(m) 

1048 

3ti01 

1182 

461 

2IXl 

201 

2S.S 

242 

409 

154 

614 

434 

2IXl 

410 

AREAIhI) AItEAIha) 

lA lSOJl 

3.8 8!.5 

6.3 54A 

Il.0 85.6 

lA 6.1 

SoS 11.1 

2..5 33.8 

3A 13.0 

3.1 13.8 

lA 10.7 

4.2 14A 

43 61.0 

0.7 10.6 

3.5 5.6 

NOTATIONS 

Fe Lake N umber = food chain Iake 
• =no data 
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TOTAL 10TAL 
STltEAMS ISLANDS 

2 2 

1 7 

0 0 

2 0 

1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
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Table 24a. 

LAKE 

1 

2 

3 

5 

6 

.lQ 

13 

FC 16 

17 

22 

24 

26 

34 

45 

47 

48 

51 

182 

FC 197 

FC 199 

219 

22S 

239 

FC240 

FC242 

247 

Fe 248 

2SO 

251 

2S2 

253 

2S4 

255 

FC254i 

2S7 

2S8 

FC259 

260' 

266 

2!i8 

292 

298 

pli 

6.B4 

6..54 

5.55 

7.10 

7fIJ 

6.73 

4.81 

6.32 

4.92 

5li1 

6.63 

5.87 

4A7 

5J7 

4.70 

434 

4.93 

7.16 

5.66 

6.47 

5.95 

6.21 

4.95 

4.93 

6.OS 

7.25 

4.51 

5.23 

5AI 

5.74 

6.16 

6.18 

6.15 

6.17 

4.83 

4DJ 

4.78 

4.83 

5.70 

5m 

7.D2 

5.75 
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Average chemical characteristics (part 1) of Sudbury study lakes, identified by lake nwnber. 
Chemicalvalues are four year means (fall sampling: 1991,1993,1994,1995). (Seelegendfor 
explanation of variables and notations). 

ALK COND ca (~) Na K a (!'l) 1 (:;L) . (peqlL) (pSIcm) (mlliLl (1IIIIiL) (mlliLl (mlliL) 
1 

163.1 45.8 6.61 0.86 ODJ 0.43 035 2.02 8.84 

83.5 '51.7 4DJ 0.87 0.63 0A6 0.17 1.1]1 9.06 

6.9 30.8 2.75 0.64 0.76 0.28 0.15 1.02 9.80 

316.5 S4A 8.68 0.81 Olil OAI 0.24 1.09 1 8.OS 

1432.0 ISlA 28.5 1.36 0.73 ODJ 0.59 8.fJ1 5.so 

222.3 62.1 9.83 132 0.65 034 0.19 1.26 13.23 

-14.0 34.1 2.26 0.58 0.82 0.22 0.12 1.51 10.55 

59.8 32.7 4.D2 0.63 0.76 0.I7 0.19 2.80 8.16 

-9.6 29.5 2.30 OA9 0.62 0.22 0.15 0.88 8.72 

20A 22.6 2.46 0.54 0.59 039 0.13 3A3 4.17 

109.2 44.3 5.99 1.06 Q.64 OA3 0.20 0.72 9.61 

26.4 26.6 233 0.72 0.73 032 0.23 1.89 7.A6 

-35.1 35.5 1.16 030 0.66 0.23 0.16 1.87 9.60 

-1.0 33.6 2.47 0.84 0.82 0.17 OH 2.72 10.68 

-20.8 32.7 1.51 0.65 Olil 0.I7 0.23 0.51 9.57 

-47.8 39.4 1.01 0.36 0.57 0.I7 0.20 0.30 l' 9AI 

-23.2 '51.2 3.05 0.71 0.76 0.15 0.06 0.85 10.65 

S83A nA Il.2 2.S7 1.1:8 0.36 038 3.18 7.50 

Il.8 36.3 3.95 0.84 Olil 034 0.20 034 10.61 
1 

72.5 33.9 3.50 0.91 0.74 0.28 0.19 OA9 8.12 

33.7 35.6 4.00 0.73 0.78 0.25 0.24 2.83 10.87 

44.7 35.7 3A7 0.97 lm OA7 0.28 4.56 9.67 

-9.1 27.1 1.50 0.56 ODJ 0.I7 0.15 0.19 8.24 

-12.9 29.6 1.87 0.51 0.81 0.25 0.16 lAS 8.95 

53.7 21.6 1.87 Q.6O 0.82 039 0.16 2.92 4.10 

SOS.5 76.6 9.93 2.94 0.72 0.73 0.15 0.1iI! 1 1033 

-29.5 33.8 1.62 OAS 0.80 0.24 om 0.49 9.14 

-2.1 24.9 1.80 0.53 0.75 0.28 0.13 0.39 7.84 

4.4 22.3 1.71 0.54 0.75 035 0.11 0.I7 
1 

6A9 

15.0 22.7 1.99 o.s2 0.80 0.24 0.12 0.59 1 6.67 

46.7 26A 2.26 Q.83 0.90 037 0.16 2.42 6.47 

33.1 24A 1.93 0.72 0.81 OM 0.18 1.34 6.14 

24.5 29.2 2.S8 0.79 0.86 038 0.17 2.fB 8.33 
1 

30.5 29A 2.S4 0.81 0.86 0.36 0.17 2.œ 8.23 

-13.8 26.6 1.52 OM 0.75 0.21 0.1:8 0.60 7.78 

-20.5 30.6 1.54 OM 0.74 0.22 0.15 1.62 8.59 

-14.5 28.2 IfIJ OAO 0.72 Q.22 0.12 0.71 8.13 

-12.2 25.1 1A3 037 0.68 0.24 0.11 0.80 7.10 

123 28.2 2.30 0.65 0.90 OA2 0.18 1.93 8.32 

-7.8 26.5 1.78 0.51 0.79 033 0.16 0.91 
1 

7AI 

247.1 51.7 6.19 1.66 0.79 0.55 0.16 3M 9.75 

7.9 32.5 2.72 0.75 0.88 0.52 0.18 1.01 10.21 



LAKE pH ALK roND a. Ma NIl 
(pOQ/L) (pS/cm) (m&IL1 (m.iü (m&!L) 

299 7J9 677.6 ff7.2 10.1 4A6 0.70 

303 S.70 6.0 29.s 2.8S Q.S6 0.77 

Jm 4042 -3704 n.6 \JI 0.31 0.63 

FCll' S.sa 12.8 3S.2 3.34 0.82 0.98 

326 S.19 ~.7 27.1 2.30 Q.S3 0.ti6 

3n MS 103.7 36.3 3.69 J.(J4 0.88 

J34 6.83 19S.o 42.S 4.23 1.66 lm 

J38 SA7 12.3 37.2 3.86 o.8S 1.00 

342 S.2S 3.6 11).6 1.34 0.72 o.sa 

343 S.16 -2.3 12.6 o.sa 0.22 0.17 

348 6.SS 11404 41.7 4.33 1.19 lm 

373 4.33 -4S.o 39.2 0.92 0.32 0.s6 

3ff7 4.27 -SoI.O 41.6 O.8S 0.33 0.s4 

393 4043 -36.3 37.8 1.47 Q.46 0.60 

394 4AS -37.7 38.7 1.61 OAS 0.61 

401 4.s1 -30.2 33.9 1.s4 0.66 0.67 

FC4tl 4.39 -41A 39.1 1.28 0043 0.63 

403 '-A2 -38.7 37.s 133 0A6 0.62 

FC* S.Q4 -7.0 28.8 1.90 0.s6 0.77 

406 4AS -36.0 36.4 1.37 OA9 0.62 

4(J7 4.37 -43.7 3S.9 1.28 Q.43 MI 

FC'" 4.2S -S7.1 44.6 1.34 OM 0.64 

409 6.97 D.s SS.6 757 1.16 0.96 

FC410 SAS l.s 28.s 2.S9 OA7 0.68 

469 6A6 68.2 32.7 3.65 0.60 0.84 

472 5.82 16.S 35.9 3.83 0.77 0.99 

475 6.1D 2404 32.4 3A2 0.63 0.82 

FC479 5.sa 133 30.6 335 0.s3 0.79 

480 5.95 15.7 n .9 3.s5 0.63 0.79 

493 5045 4A 29.s 2.92 o.sa 0.67 

494 5.22 1.6 30.0 2.72 O.sl 0.77 

SOI 6.15 32.3 32.8 3.68 0.75 0.82 

SOl 6.22 79.s 45.2 5.16 0.89 0.95 

510 5.75 nI 31.7 2.79 0.71 0.86 

515 6.72 127.9 44.2 5!Tl 0.86 0.96 

522 5.22 -lA 28.2 2.29 0.65 0.72 

524 5.78 13.9 32.4 3.28 0.72 0.77 

526 6.ff7 188.5 43.4 4.97 1.15 lm 

S27 5A5 5.8 ru 1.83 0.62 0.s4 

FC5Je S.31 1.7 29.1 2.SS 0.s9 0.61 

531 6A8 SSA 3S.6 4.07 0.84 0.79 

SoI5 6.S4 8404 42.2 4.79 0.96 0.96 

S53 6.26 39.8 37.1 4.38 Q.82 0.83 

510 6.67 1S6.9 45.0 4.79 1A2 1.23 

512 4.88 -9.s 32.3 2.22 0.65 0.91 

m 4.98 -5.6 29.1 2.13 0.63 0.79 

Je a SIO, 
(m&!L) (naa/LJ (ma/i.) 

057 O.IS 0.91 

0.23 0.22 0.79 

0.21 0.12 0.s4 

O.3S 0.17 2.68 

0.28 0.20 1.60 

0042 0.26 0.26 

O.3S 0.24 S.06 

0041 0.23 2.17 

0.38 0.16 1.63 

0.23 0.07 !A2 

0.37 Q.26 S.66 

0.21 0.17 0.89 

0.14 0.06 0.32 

0.27 0.17 0047 

0.23 0.16 0.30 

0.21 O.1S 1.0S 

0.28 0.16 0.37 

0.24 0.13 1.06 

0.32 0.17 2.16 

0.21 0.1 0 0.31 

0.21 OOOS 0.88 

0.12 o.œ O.M 

031 0.22 3.80 

0.23 0.18 0.24 

0.34 O.I S 0.33 

0.22 0J9 4.48 

0.2S 0.15 1.87 

0.26 o.œ 1.2S 

0.27 0.19 OM 

0.19 0.14 OAO 

0.09 0.12 1.35 

0.18 0.14 0.90 

0.30 0.13 1.97 

0.68 0.15 0.88 

0.2S 0.14 2.S4 

0.23 0.12 0.49 

0.28 0.19 4.12 

0.37 0.24 3.67 

033 0.17 039 

039 0.19 0.28 

0.28 0.20 1.s5 

OAS 0.24 4..53 

0.25 0.20 2.29 

0.37 0.26 8.04 

0.33 0.20 2.91 

0.27 0.17 2.67 

166 

so, 
<maIiJ 

8.36 

9.63 

8.37 

10.66 

8.13 

8.s9 
1 

8.02 

10.63 

4043 

2.7S 

IQ.33 

9047 

9.17 

9.74 

9.65 

8.s8 

9.80 

9.3S 

8.8S 

9.28 

8.30 

10.17 

12.09 

9.03 

8.S6 

IOA5 

9.26 

8.56 

10043 

8.94 

9.17 

9.16 

9.80 

8.s5 

10.15 

8.24 

9.91 

8.M 

6.28 

9.00 

9.81 

10.9S 

9.85 

10.03 

9.22 

8.86 
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LAKE 

sn 

S79 

S8J 

S8S 

588 

Fe 519 

590 

FC593 

609 

612 

613 

638 

645 

646 

M5 

692 

822 

8S6 

900 

FC902 

903 

904 

FC905 

906 

9CAI 

909 

FC9ZO 

921 

FC922 

923 

924 

92S 

926 

927 

930 

932 

933 

935 

938 

943 

947 

949 

951 

953 

954 

955 

pH 

6BO 

5.83 

535 

639 

6.51 

5.14 

5.36 

5.17 

6.CAI 

6A6 

6.69 

5.14 

4.53 

4.59 

6.15 

5.86 

5.96 

6.15 

6.78 

5.57 

7m 

6.13 

6.66 

4.46 

S.61 

7I1 

6.79 

5.œ 

531 

6.13 

4.46 

5.20 

733 

5.22 

5.46 

4.5S 

4.52 

4.83 

5.20 

7142 

6.03 

6.72 

6.21 

6.15 

6.S6 

6.60 

ALK roND 
(P.q/L) (pS/cm) 

21o.s 51.7 

9.2 35.5 

2.7 JO.7 

52.5 32.7 

61.6 34.5 

-2.3 28.7 

2.3 JO.9 

-3.0 JO.I 

25.4 283 

69.5 34.5 

118.9 31.2 

0.2 JO.O 

-293 34.9 

-253 28.0 

29.8 28.0 

18.6 29.8 

21.6 293 

46.S 23.0 

237.5 46.2 

9.7 27.9 

239.2 SM 

n.l 32.3 

124.9 37.4 

-36.0 38.0 

83 27.4 

446.8 69.7 

1653 43.7 

-6.2 29.5 

·1.0 27.1 

33.7 32.4 

·n.4 37.6 

.(1.9 28.9 

606.7 97.0 

0.5 22.0 

3.6 293 

·26.6 31.1 

-28.1 32.4 

·14.6 27.7 

-1.2 JO.O 

786.1 91.6 

17.7 33.2 

144-9 41.0 

n.9 353 

25.2 32.4 

81.6 38.4 

94.2 40.9 

Ca 
(':L) 

N. 
(maIL) (maIL) 

5.28 1.67 1.63 

3.21 098 0.76 

2.63 0.70 0.80 

333 0.91 0.89 

3.63 097 0.91 

2A8 0.63 0.76 

2.84 0.68 0.78 

2.71 0.61 0.63 

2.99 0.70 0.64 

3.52 097 0.94 

3.59 0.85 0.60 

2.40 0.56 1.00 

1.65 0.47 0.73 

1.09 034 0.56 

2.S7 0.73 0.84 

2.S9 0.17 1.02 

3.œ 0.66 0.73 

2.6T 0.56 0.58 

7.12 0.96 0.67 

2.S5 0.6S 0.61 

7.63 1.74 0.60 

3.60 0.17 0.56 

4.58 0.17 0.79 

1.2.5 0143 0.63 

2.47 o.6T 0.17 

10.6 1.54 0.70 

6.10 0.84 0.61 

2.28 0.51 0.64 

2.11 0.57 0.69 

3.09 0.87 0.92 

IAO 0.52 0.79 

2.S3 OAS 0.67 

10.9 2.90 3.2.5 

1.65 0.42 0.56 

2.43 0.58 0.86 

1A7 0142 0.62 

1.36 OAO 0.65 

1.63 0.45 0.63 

2.45 0.63 0.66 

13.8 3.10 o.6T 

3.36 0.78 0.71 

4.26 1.29 lm 

3.82 0.80 0.68 

3.62 0.72 0.69 

3.93 lm 097 

4.85 0.82 OBI 

167 

K a 510, (!ru (maIL) (mltlL) <mali) 
0.38 0.24 10.58 11.09 

032 0.20 0.92 IlAO 

0.46 0.29 4.69 8.60 

030 0.18 3.23 8.75 

0.29 0.20 4.CA1 8.79 

0.14 0.11 0.94 8.58 

0.21 0.15 1.09 935 

0.18 0.18 1.2.5 9.62 

0.24 0.23 1.56 7.46 
1 

0.28 0.2.5 4.12 8.70 

032 0.23 0.94 6.24 
1 

033 0.24 1.27 897 

0.16 0.13 035 933 

O.IS 0.13 0.22 731 

0.27 0.21 0.85 7.88 

OII 0.20 0.56 8.S5 

OII 0.17 2.13 1 8.311 

033 0.14 1.58 04 

0.21 0.15 1.94 5m 

o.so 0.14 0.92 8.61 

OM 0.29 0.44 12.28 

0.62 0.17 1.51 8.69 

0.57 0.18 2.23 8.Q4 

030 0.20 0.67 9.62 

0.19 0.11 031 835 

034 0.16 0.78 934 

034 0.2.5 0.83 8.75 

OII 0.20 1.63 9.71 

037 0.10 139 8.71 

0.36 0.21 1.98 9.57 

031 0.28 3.61 9.49 

0.13 om 1.01 8.73 

0.94 2.S4 8.81 9.92 

035 0.03 131 6.32 

032 0.24 0.64 9.47 

0.18 0.18 0.92 8.17 

0.24 0.2.5 1.06 
1 

736 

0.16 0.17 1.12 7.66 

0.16 o.œ 3.10 10.22 

0.22 0.15 3.45 MS 

031 0.23 0.48 10.43 

OAO 0.23 3.53 8.60 

033 0.20 0.23 10.54 

0.24 0.18 0.28 930 

0.36 0.23 434 
1 

10.21 

0142 0.22 0.57 10.98 



LAKE pH ALK roND (';;Ll (~l Na 
(uea!L) (uS/cm) (maiLl _ 

957 5.19 65 25.9 2.21 0.55 0.71 

FC958 5.96 22.3 34.2 3A4 0.83 0.75 

9S9 7.36 66204 124.3 12.9 3.53 6.83 

961 6.2S 62.3 19.2 1.70 0.53 om 
962 6.76 215.7 45.6 MI 1.10 0.72 

963 5.8S 14.8 19.2 1A4 0047 0.78 

96S 4.88 -12.0 33.2 2.45 0.55 om 
966 5.84 9.5 30A 2.78 0.59 0.11 

968 6.11 'IlS! 29.1 2.62 0.78 0.86 

973 4.76 -16.1 30.9 1.66 0041 0.72 

974 5A4 504 12.7 1.71 0.50 0.83 

975 4A1 ·34.9 37.9 1042 OAS 0.11 

976 4.82 -14.8 33.0 2A6 0.72 0.74 

1001 5.64 15.3 26.4 3D4 0.64 0.64 

1004 7.16 613.9 76.9 1004 2.56 0.88 

1005 5047 12.0 23.1 1.76 0.61 0.80 

1006 5.85 43.4 25.8 2.87 0049 0.83 

1007 5.92 5104 16.1 1.47 o.sl OAS 

1009 659 124.1 40.8 4.92 0.78 0.92 

1013 4.36 -28.8 32.9 1.13 OAO 0.51 

1030 5.33 3.0 1904 1.17 0.59 Q.49 
1 

1(131 4.70 ·16.1 28.4 1.86 0.51 0.54 

1033 4.28 -511.3 38.9 1:rI OAO 0.58 

1038 5.85 19.9 31.9 3.64 0.62 0.11 

LEGEND 
VARIABLE EXPLANATIONS 

ALK = to!Jll inflection point alkaIinity 
Ca =caIeium 
Na = sodium 
CI" = chIoride 
SOc = sulphate 

COND = specifie conductance ()lS/an al 25° C) 
Mg = magnesium 
K = potassium 
Si02 = silica 

" values below detection lirnit assigned a value of 4.90 Ilg/L 

1 
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(.!Ll (~) 1 (!:i,l (!:L) 
0A6 

0.31 

0A4 

OAO 

0.20 

0.30 

0.26 

0.35 

0.38 

0.14 

0.2S 

O:n 

0.17 

O:rl 

O:rl 

0.21 

0.25 

0.36 

0.25 

0.18 

0.31 

0.22 

0.17 

0.24 

0.17 2.60 5.88 

0.26 
1 

M9 10041 

9.s7 
1 

OM Il.95 

0.16 1.2S 3.68 

0.14 2.10 M2 

0.13 OEl 4.95 

0.21 
1 

0.89 lo.s5 

0.22 1.(13 9.65 

0.16 1 2.72 8.30 

0.11 0.33 
1 

8.96 

0.17 1.86 
1 

6.48 

0,09 0.11 9.74 

0.12 0.89 
1 

8.79 

0.22 
1 5.34 

1 
4.53 , 

0.19 
1 

6.47 6.39 

0.26 2.53 5.89 

0.21 3.59 5.54 

0.16 2.92 2.12 

0.11 0.61 9.31 

0.10 , 3.38 5.11 

1 
0.10 3.16 

1 
4.88 

0.16 3.09 6.74 

0.12 2.92 7.31 

0.1S 0.97 8.62 

NOTATIONS 

FC Lake N umber = food chain Jake 
lA/ce Humber = drnined in autumn 1995 
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Table 24b. 

LAKE COLOIl' 
(bu) 

1 ~ 

2 ~ 

3 20 

5 20 

6 30 

.lQ 

13 10 

Fel' sc 

17 20 

22 110 

24 sc 

26 35 

34 5 

4S 30 

47 10 

48 10 

51 ~ 

182 40 

Fe 197 55 

Fe 199 sc 

219 15 

m 40 

239 10 

Fel ... 10 

Fe 141 80 

247 30 

Fe 241 10 

2SO 10 

~I 3S 

~2 20 

~3 55 

2S4 20 

~5 ~ 

Fe 1S4 20 

2S7 10 

2S8 10 

Fe 159 10 

260 20 

1lI56 30 

268 20 

292 10 

298 10 

169 

Average chemical characteristics (part 2) of Sudbury study lakes, identified by lake nwnber. 
Chemical values are four year means (fall sampling: 1991, 1993, 1994, 1995). (See legend for 
variable descriptions and notations). 

DOC TIC (:!:L) NO,NO, TKN TP AI F. MD 01' NP 
(maIL) (maIL) (~L) (maiL) (1IIt!L) (1IIt!L) (1IIt!L) (llIILl (llIILl (IlIfL) 

7m 2.18 IIA7 ODl4 OA5 6.11 17.1 49.7 20.0 3.99 9.12 

6.99 1.22 81.26 0.011 0.54 9.52 33.7 80.2 lU 3.23 9.93 

3A7 0.36 1fh.6 0.D20 051 5.64 89.1 139.1 84.1 2.93 11.15 

4.95 3.90 14.74 o.oos OAI 6.18 16.7 30.5 13,4 2.93 7..s8 

8m 16.D9 5839 0.D09 01>2 9.55 10.2 36.1 63 1.95 J L 2.23 

IIM 2.87 32.28 o.oos 0.76 14.73 IU.8 207.5 18.9 2.74 7.09 

3..so 0.23 84.88 ODl3 030 5.06 458.9 543 174.0 1.95 14.87 

6.78 I.OS 16.53 0.D09 0.54 91>3 31.9 63.3 9,4 1.95 2.18 Il 
4.31 0.36 14AO OJXJ/ 0.39 7.53 148.7 144.0 102.6 2.26 12.18 

131>2 M4 mA o.oos 0.77 131>8 137.3 714.5 35.1 2.85 10.69 

9.46 lAS 12.13 OJXJ/ OA9 6.91 63.1 63.3 10.9 3.69 8.66 

438 0.64 11.73 o.oos 034 6.12 SB 337.5 SC.9 2.32 6.12 

0.83 0.22 10.24 OJXJ/ 0.06 3.57 615,4 38.6 73.5 3.85 26.98 

5D5 030 84..s8 ODI2 037 13.35 169.5 563.8 86.4 2.07 14.04 

1.09 0.27 2237 ODl2 0.13 3.77 201.6 71.1 81.8 1.95 
~ 

30.29 

0.98 0.23 42.00 ODI3 0.17 3.66 370.1 95.5 S7,4 2.n 32.84 

5.28 0.35 7.52 OJXJ/ 0.38 1134 137.3 283.6 77.0 2.14 16.06 

8.12 6.82 1œ.8 o.oos D.48 8.26 38.2 222.1 11.0 1.95 1.95 

8.38 030 103.5 OJXJ/ OA7 IIA5 76.6 S7.3 16.5 3.00 5.78 

7D3 1.13 19.99 o.oos 035 8.18 49.8 28.7 17.1 2.10 4.53 

4.46 0.79 11.36 0.D09 034 6.S5 78..s 78.3 65.6 2.27 10.35 

6.90 0.91 76.40 ODI2 o..so 11.71 122.5 131.9 28.8 2.94 7.12 

2.8S 0.27 IOS.5 0.021 0.36 6.38 115,4 66.1 59.7 1.95 9.25 

2.19 0.24 18.57 ODIO 0.13 3,47 91.9 47.3 89.9 1.95 9065 
1 

7.92 1.11 88,43 o.oos 0.91 15A3 99.5 565.9 37.7 2.l4 
1 

4.59 

6.70 6.13 16.80 0.D09 OAS 8.46 28.9 26.7 3,4 1.95 
t 

2.02 

3.20 0.23 1230 o.oos 0.27 4.89 133.9 S8A 5600 1.95 8.02 

3D3 0.22 S9A2 O.oIS 0.27 6.29 72.3 92.9 35.0 2.001 6.20 

4.99 030 64.02 0.013 OAS 7.97 64.1 98.1 23.0 2.11 4.14 

5.06 0,42 10.64 o.oos OA2 · 4.32 45.2 80.0 11.1 1.95 2.11 

5.72 0.99 17.92 OJXJ/ 0.36 5.87 53.2 S75.3 30.1 1.95 3.17 

4.71 0.60 51.75 o.oos OA2 6.90 22.2 127.9 23.6 1.95 2.88 

4.13 0.55 12.84 ODIO 0.28 6.04 40.7 1~.8 27.5 1.95 2.37 

3.76 0.55 331>8 o.oos 0.36 5AO 36.6 IU.3 18.6 M5 1.95 

2.94 0.18 39.15 OJXJ/ 0.21 5.26 131.3 30.8 60.7 1.95 6.S5 

2.29 0.18 27.79 o.oos 0.24 5.87 212.1 79.6 67.6 1.95 10,42 

2.91 0.19 73m ODII 0.33 5.46 175.7 26.2 SC.9 1.95 8.91 

3.61 0.33 66AS 0.014 OAO 7.99 168.8 118.3 46.0 I.9S 7.46 

4.11 037 56073 ODl7 031 6.95 122.9 467.9 29.5 1.9S 2.71 

5.24 0.24 68.38 ODl9 OA7 10.98 15601 35607 62.8 2.00 3.13 

3.61 2.97 5.n 0.D09 0.16 4.81 17.6 13.3 5.7 1.95 2.08 

4.19 0.33 26.30 Om!) 0.29 4.43 70.1 26.7 32.6 1.95 4.83 



LAKE OOLOR' DOC TIC 
~ 

NO,NO, TKN TP 
~ul 1III2ILI ImlliLl 1III2ILI 1III2ILI (Pl!!Ll 

299 25 721> 8.35 ~ 0.024 0A6 7oS5 

303 5 2.82 0.31 16.12 Oro! OIT 4.34 

3IJI 5 1.64 0.22 23AI omo 0.33 4.24 

Fe JI6 SO 9.36 OIT 351A 0.031 0.s4 13.\9 

326 35 S.35 0.32 19.66 0.006 0.23 5.87 

333 15 3.s6 UI 133A o.oos OAO 6.s7 

334 10 3.33 2.sO 12.s4 0JX11 0.30 5oS1 

338 6S 11.92 0.38 184.6 Oro! Of/) 7JJAO 

342 110 10.68 0.34 21.66 0.006 OOS2 14.60 

343 15 4f/) 0.33 195.6 0.012 0.92 9.95 

348 10 2.S6 1.65 12.70 0.026 0.24 5.s2 

m 5 0.98 0.17 4U4 0.1121 0.11 2.44 

387 5 2.39 0.17 44.87 0.031 0.21 3.39 

393 5 1.01 0.14 28.98 0D22 0.\5 3.75 

394 5 1.67 0.13 15.112 0.006 0.14 3.80 

401 10 6D9 021> 13.32 0JX11 0.28 5.61 

Fe4tZ 5 0.98 0.17 48.31 0D23 0.09 3M 

403 5 20S 0.19 16.06 0.012 0.\2 3.66 

FC404 10 2.07 0.22 26.82 0.006 0.13 3.38 

406 5 2.27 0.16 24.98 0JX11 0.\6 3.25 

407 7JJ 4.11 OIT 301l! 0.010 0.24 6.18 

FC4tI 5 4.00 0.19 39m 0.012 0.20 4.35 

409 15 4.91 2.59 11.65 0.006 0.32 5.40 

FC410 10 2.61 0.32 69.38 0.015 021> 5.10 

~ 10 3.30 1.06 11.60 0.010 OIT 7A5 

472 7JJ 8.88 OM 8.70 0.006 0.33 6.46 

475 15 4.82 0.s6 11.82 0JX11 0.31 4.61 

Fe 479 45 9.67 0.28 21.60 0D09 OoSl 7.15 

480 10 421> 037 8.33 o.oœ 0.25 3.60 

493 25 6.14 0.25 )4.33 ODJ4 o.so 6.11 

494 lS 6.SO 0.25 16.83 o.oœ 0.33 5.14 

SOI 25 6.33 0.60 15.1S Oro! 0.s3 6.29 

S02 7JJ 4.84 1.36 7.32 Oro! 0.32 4.96 

510 40 10.85 OoSl 200A 0.019 1.65 n.23 

515 35 7.38 1.62 10.19 0.009 OOSS 8.24 

522 25 5.81 0.31 8.22 o.oos CAO 7.67 

524 25 4.91 0.33 6937 o.oos 021> 4.64 

526 10 2.72 2.49 150SS o.oœ 0.23 6.05 

527 40 5.70 OIT 9697 ODOS OA5 11.96 

FCSlt SO 4.68 OIT 102.8 0.012 0.36 9.01 

531 10 3m 0.88 6.53 0.006 0.18 3.39 

545 10 4.09 1.32 22.28 ODJO 0.31 2.92 

553 40 8.s3 0.69 17.24 0.006 0.38 6.39 

570 10 3.10 2.16 19.83 0D48 0.30 4.04 

572 35 4.89 0.22 SO.88 o.oœ 0.36 7.32 

m 30 4.52 0.27 11.04 0.006 0.27 6.41 

AI F. Mn 
1I!g/L~ ~ (uIliLl 

7JJ.7 46.4 8.3 

19.7 7JJ.9 43.1 

288.0 64.3 600S 

196.2 1670S .p.7 

140.3 211.7 107.6 

11.8 38.2 8.3 

8.0 7S.3 6.9 

195.0 139.6 SB.O 

122.1 1198.1 3U 

26.8 158.2 34.s 

35.8 139A 33.1 

SB 1.4 52.8 99.1 

544.9 54.1 40.8 

299.8 33.4 125.3 

206.1 34.9 197.6 

243.3 lOloS 51,4 

327.3 33.6 190.2 

297.6 51A lSOoS 

88.6 67A 141A 

m.9 42,4 139.1 

242.1 97.7 670S 

470.6 49.0 79.1 

36.2 11.1 18.0 

68.1 44A 57.8 

10.3 23.3 6.8 

187.1 101.9 36.1 

44.0 300S 25.7 

154.6 98.6 37A 

40.2 7JJ.l 9.7 

94.2 34.9 22.7 

17SD 54.9 62.5 

31.1 34.2 12.3 

16.9 26.9 13.1 

384.8 189.9 67.3 

60.3 44.2 40S 

110.0 95.1 29.2 

75.2 SB.3 43.8 

7.6 128.1 24A 

270S 88.0 7JJ.0 

62.6 27.1 36.2 

14.6 230S 1 80S 

7JJ.8 20.2 12.6 

92A 73.6 8.1 

6SoS 254.0 32.2 

2040S 233.9 84.6 

185.9 347.4 93.3 

or 
JiIaIl.) 

1.95 

1.95 

8.30 

2,47 

1.95 

1.95 , 

1.95 

3.39 

2.74 

1.95 

2.39 

2.35 

2.30 

2.24 

2.24 

1.95 

3.02 

2.09 

1.95 

2.10 

1.95 

1.95 

1.95 

1.95 

1.95 

2.59 

1.95 

1.95 

1.95 

1.95 

1.95 

1.95 

1.97 

5.23 

2.34 

1.95 

2.04 

1.95 

1.95 

1.97 

2.51 

1.95 

1.95 

1.95 

2.18 

1.96 
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NP 
IW!lLI 

1.95 

7.16 

16.18 

7.91 

8.35 

1.95 

1.95 

6oS5 

4.s7 

2.00 

2.19 

21.39 

17.10 

13.64 

13.89 

9oS5 

15.74 

15.04 

9IT 

13A9 

9.23 

14.47 

1.98 

5.97 

2.22 

4.73 

4.41 

6.33 

2.99 

7.98 

10.74 

421> 

2.09 

4.34 

3.œ 

SA3 

4.76 

1.95 

2.67 

3.94 

1.95 

1.95 

2.73 

20S 

7.30 

6.86 
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LAJŒ 

sn 

S79 

S83 

585 

588 

l'C 589 

S90 

l'C 593 

(11} 

612 

6\3 

638 

645 

646 

655 

69'2 

822 

8S6 

900 

l'C 901 

900 

904 

1'C9œ 

906 

9œ 

909 

FC910 

921 

FC921 

923 

914 

925 

926 

9Z1 

930 

932 

933 

935 

938 

943 

947 

949 

951 

953 

954 

955 

COLOR' DOC 
(hu) (maIL) 

10 1117 

45 6.2.5 

100 7.91 

20 3.68 

15 4.10 

35 6.49 

20 4.99 

5 3.85 

35 6.78 

25 4.53 

10 259 

15 735 

5 3112 

5 M6 

IS 3.94 

20 6.21 

15 532 

55 838 

60 11.15 

20 5.14 

5 2.6S 

45 7.96 

20 4.26 

5 0.81 

15 5.111 

20 6.31 

2S 6.57 

5 1.68 

5 2.l4 

15 4.97 

10 4.27 

10 4.63 

20 3.99 

JO 5.69 

5 251 

15 2.01 

10 1.86 

55 2.78 

40 3G1 

20 7.93 

10 3.15 

20 434 

15 3.68 

15 7.25 

10 255 

10 332 

TIC (::!) NO,NO, TKN TP 
(maIL) (m~L)' (mRIL) (uRIL) 

2.77 3132 0.062 0.18 3.84 

030 63.s5 OIDI 056 16.D6 

030 75.93 ODt2 034 9.15 

on Il.01 0ID1 0.19 3.62 

1.11 16.66 0.012 0.25 4.28 

030 2D.51 0007 033 6.33 

031 31D7 0.012 033 6.20 

0.24 31.27 0.012 0.24 4.78 

0.63 15112 0.011 034 7.01 

1.18 80.23 0.D6S 032 6.37 

1.61 1t.A6 OIDI 0.18 4.62 

022 15.75 0.016 056 6.64 

0.25 34.92 M21 0.21 UI 

o.2t S6.œ 0.032 0.19 2.70 

051 12.88 Od 0.23 551 

0111 32.24 0.016 0.37 731 

0.118 10.91 M06 030 6.93 

1.00 9S.77 01131 058 lom 

2.92 177.1 0ID1 0.82 12A2 

0.115 102.7 0.01\ 050 9.83 

3.13 7&1 0ID1 0.25 3.91 

0.64 31.79 0ID1 055 8.72 

1.74 8UI 0.013 D.43 7.15 

0.18 34.27 01131 0.12 2.29 

0.29 9.01 o.oos O.ilO 5.94 

5.29 87.96 0.015 0.61 7.13 

1.99 49.90 MIS 0.52 8.15 

0.23 23.112 0.012 0.15 3.33 

0.26 18.71 0.010 0.23 4.34 

0.72 2S.iIO 0.D23 0.113 9.76 

0.23 1436 M06 0.21 2.74 

0.25 80113 0.017 0113 738 

6.78 10.s1 0.œ.5 0.31 7.72 

0.35 45.24 0.01\ 050 12.28 

0.27 1\.26 0.D09 0.18 3.25 

0.26 44.81 0.0\3 0.31 7J1/ 

022 37.61 o.œ3 021 5.12 

O.ilO 1922 0006 0.32 10.13 

034 70.60 0.0\3 0115 12.38 

6.00 10.98 Od 0.64 8.68 

038 21.89 0.01\ 0.29 4.77 

2.00 16.89 0006 0.68 7.30 

0.61 22.36 0.011 Q.26 5.t3 

0.118 35.35 0.012 0.60 Il.D3 

1.20 7.19 0006 0.31 3.i1O 

134 1130 0ID1 0.27 4.79 
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AI F. Mn 01' NP 
(uRIL) (uRIL) (uRIL) (uaIL) (uRIL) 

95 13.0 
1 

2.0 1.95 1.95 

27.7 2311 6.0 1.95 1.95 

2385 932.9 46.6 1.95 6.32 

36.2 100.2 10.1 1.9S 2.21 

48.6 15U 13.9 1.95 \.95 

1\8.6 68.8 33.9 1.95 4.61 

66.7 48.0 34.4 1.9S 5J1/ 

97.1 61.8 61.1 1.95 8.10 

83.6 1S7.9 21.2 2.19 3.35 

73.2 358.0 24.9 lAI 2.22 

9.iI 8.8 9.1 1.95 1.95 

348.9 90.11 335 2.14 3.54 

255.2 335 69.3 1.95 955 

191.9 22.4 43.1 1.98 
1 

9.73 

19.0 22.8 10.0 1.9S 
1 

1.9S 

98.9 1\6.8 \3.2 1.95 2.16 

74.9 146.0 12.6 1.95 422 

5U 216.D 18.1 1.95 4.74 

68.0 180.2 95 2.25 6K1 

71.1 182.2 75.3 2.05 12.66 

1\.3 5.1 6.8 t.95 2.06 

71.9 79.3 2811 \.95 8.Ji1 

16.8 38.9 75 1.95 1.95 

392.8 5U 165.7 1.95 15113 

48.8 36.9 18.9 1.95 1.95 

28.8 40.3 8.3 1.95 3.81 

26.1 21.3 5.6 2.10 4.77 

10U 20.0 129.6 1.95 14.0\ 

55.7 20.0 39.9 1.95 738 

82.9 26U 20.4 235 7.118 

443.9 86.6 79.9 1.95 17.84 

133.2 975 58.0 2.33 9G1 

21.7 \3U 9.6 1.95 2.69 

12t.t 89.0 51.8 1.95 5.116 

110.0 18.2 45.0 1.95 3.74 

138.2 164.3 66.5 2.31 2622 

193.3 1345 76.7 553 33.54 

14U 311.1 63.2 2.112 23.10 

129.7 473.7 92.3 4.92 16.29 

21.7 75.3 6.3 2.119 355 

1S.6 41.8 25.2 1.95 3.79 

14.1 224.2 1\.3 1.95 1.95 

22.6 28.3 16.8 1.95 2.34 

3U 33.7 19.11 1.95 4.70 

24.0 77.11 10.8 1.95 2.17 

15.4 12.3 14.0 1.95 1.95 



LAKE COLOR' DOC ne 
(:!l 

NO,NO, UN 
(hu) (molLI (1Id/L1 (mR!LI- (malLl 

9S1 175 12BO 0.57 2!5.!/6 0.005 
1 

0.66 

FC958 15 4A8 0.53 15.62 0.IXl9 0.26 

959 2!5 5.5~ 6.74 14.99 0.IXl9 0.58 

961 70 7.52 1.00 103.8 1 om 0.84 

962 35 Il.22 2.83 11.68 
1 

OmT 0.46 

963 40 ~.8O 0.40 ~197 0.010 035 

9M ~ 0.76 0.23 21.79 0.D34 0.10 

966 5 3.00 0.38 21.4~ 
1 

0mT D.2O 1 

968 20 3.92 0.52 14.11 0.012 0.26 

m l5 2.12 0.25 162.8 MIS 0.38 

'Tl4 55 5.52 0.38 26.87 0.013 0.42 1 

'Tl5 10 4.57 0.16 11 .71 0mT 0.25 

'Tl6 40 8.27 0.25 7.75 0.005 0.4~ 

1001 110 17.02 0.!i5 51.68 0.D37 0.55 

1004 35 6.89 7.00 161.11 0.D22 0.50 

1005 65 8.28 0.112 17.87 0.016 0.32 

1006 75 lODS 1.23 86.91 0.012 0.46 

1007 110 SJ!I 1.40 9.115 OmT 037 

1009 2!5 6.71 1.75 m.6 0.D24 0.51 

1013 60 11.58 0.89 44.31 OmT 03~ 

1030 70 6.80 035 19.80 0.lXl9 0.39 

1031 70 931 O.SI 26.04 orm 0.40 

1033 55 9.00 0.83 9.63 0.lXl6 036 

1038 80 Il.D4 0.48 3334 0.013 0.115 

LEGEND 

VARIABLE EXPLANATIONS 

COWR = WIlLer color (Hazen plalinum-coball sca.le) 
DOC = dissolve<! organic carbon TIC = total inorganic carbOn 
NH, = anunonia NO,NO: = nitrile + nilIBle 
TKN = toIal Kjeldahl nitrogen TI'" = lotal phosphorus 
Al' = aluminwn Fe" = iroo 
Mo" = manganese 
NI" = nickel 

Cu" = copper 

" values beJow detection lirnil assigned a value of 1.90 Ilg/L 
, values below detection lirnil assigned a value of 4.90 Ilg/L 

TP 
(uo/Ll 

12.24 

4.86 

7.58 

17.211 

12.33 

6.'Tl 

1.75 

3.64 

3.52 

4.26 

10.29 

4.19 

6.61 

9.23 

8.CJ7 

~.86 

14.06 

12.D1 

9.02 

10.12 

10.23 

10.80 

9.CJ7 

11.13 

1 

1 

-

AI F. MD 1 01' 
(uo/Ll (wILl (uolLl , luo/Ll 

2!51.7 689.9 62.9 
1 

2.59 

42.2 49.0 18.3 1.95 

29.8 ~2.2 7.0 3.98 

55.6 580.8 10.4 3.01 

76.3 32!5.6 31.6 4.33 

104.9 698.8 2U 2.00 

123.3 31.8 131.9 2.J4 

19.2 42..5 SI.3 1.95 

43.9 126.1 
1 

lU 
1 

1.95 

2flI.3 773 943 1.95 

82.3 223.5 4~.1 1.9~ 

427.1 48.1 119.2 2.48 

192.3 127.4 JO.I 1.95 

234.0 «11.7 40.1 4.10 

16.9 176.9 11.8 2.00 

173.2 382.6 51.7 2.95 

84.7 617.3 33.6 2.00 

41.4 1459.7 26.9 2.00 

62.7 34.4 18.3 2.00 

246.8 209.8 3D.7 2.00 

69.9 579.4 21.11 2.00 

2S1.8 316.6 JO.I 2.00 

186.5 215.9 69.1 2.00 

98.4 137.2 183 2.00 

NOTATIONS 

FC Lake N umber = food chain lake 
ÛJu Nwnber = drained in aUlUmn 1995 
1 1995 values only 
l 2 year means from 1991 and 1993 
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NI' 
. u..LIJ 

14.l( 

3.43 

8.19 

4J!1 

13.39 

2.73 

11.95 

4.a1 

2.32 

10.64 

4.65 

20.65 

834 

16.32 

3.a1 

1134 

7.93 

4.75 

6.25 

7.92 

4.62 

8.82 

8.20 

Il 5.73 
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Key to Figure 16. 
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Maps of individual Sudbury food chain lakes (N = 22) depicting crude habitat 
characteristics associated with each lake, as weU as the locations of water, minnow, 
leech and macroinvertebrate sampling sites (see McNicol et al. 1996a for description 
of methods). 

HABITAT CHARACTERISTICS 

Open water is indicated by enclosed polygons containing sampling symbols. Associated riparian vegetation is 
indicated by enclosed polygons lacking sampling symbols. No differentiation among vegetation types Îs made 
for Sudbury food chain lakes. 

SAMPLING VARIABLES 

Minnow Trap: locations of six minnow traps 

Funnel Trap: locations of five funnel traps used primarily to samp}e leeches 

Water Sample: location of autumn water sample by helicopter 

Duck Box: location of duck box 

Benthic: locations of ten benthic net drags used to sample benthic macroinvertebrates 

Sweep: locations of ten sweep net samples used to collect nektonic macroinvertebrates 

Hoop: locations of ten hoop samples used primarily to collect larval trichopterans 
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Food Chain Monitoring program 

Sud bury Lake 197 
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Food Chain Monitoring Program 
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Food Chain Monitoring Program 
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Food Chain Monitoring program 

Sudbury Lake 248 
180 

LEGEND 

• Minnow Trap 

• Funnel Trap 

0 Water Sample .- Duck Box 

B Benthic 

S Sweep N 

H Hoop 

A 100 m 



• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
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Food Chain Monitoring program 

Sudbury Lake 259 
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• Food Chain Monitoring program • Sudbury Lake 316 
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Food Chain Monitoring Program, 

Sudbury Lake 408 
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Food Chain Monitoring program 

Sudbury Lake 479 
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• Food Chain Monitoring Program • Sudbury Lake 530 
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Food Chain Monitoring program 

Sudbury Lake 589 
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• Food Chain Monitoring Program • Sudbury Lake 593 
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Food Chain Monitoring Program, 192 
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• Food Chain Monitoring Program • 195 
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Food Chain Monitoring Program 

.------------ Sudbury Lake 958 
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Table 25. 

LAKE 

16 

197 

199 

240 

242 

248 

256 

259 

316 

402 

404 

408 

410 

479 

530 

589 

593 

902 

905 

920 

922 

958 

197 

Locations, morphometric and chemical characteristics of 22 Sudbury food chain lakes. 
Chemical values are fouryear means (fall sampling: 1991, 1993, 1994, 1995). Fish are scored 
,as absent (FA) or dominant fish groups are scored as Cyp (cyprinid), WS (white sucker), or yP 

(yellow perch). ' 

UTM UTM UTM AREA DEPTH pH ALK DOC 
1 

FISH 
ZONE EAST NORTH (ba) (m) (J,leq/L) (mWL) TYPE 

17 5133 51922 3.2 7.5 6.32 59.8 6.78 Cyp 

17 5166 51880 4.3 11.0 5.66 11.8 8.38 WS 

17 5165 51896 1.9 6.0 6.47 72.5 7.03 FA 

17 5111 51948 7.8 17.4 4.93 -12.9 2.19 yp 

17 5111 51942 2.5 6.4 6.05 53.7 7.92 Il FA 

17 5105 51952 3.8 2.4 4.51 -29.5 3.20 FA 

17 5078 51963 6.7 2.5 6.17 30.5 3.76 yp 

17 5098 51970 2.5 3.9 4.78 -14.5 2.91 FA 

17 5176 51945 1.3 1.1 5.50 12.8 9.36 FA 

17 5285 51975 6.2 7.8 4.39 -41.4 0.98 FA 

17 5274 51979 5.2 6.0 5.04 -7.0 2.07 yp 

17 5292 51986 5.9 2.1 4.25 -57.1 4.00 FA 

17 5296 52007 7.4 5.0 5.45 1.5 2.61 yp 

17 5374 51974 6.7 1.4 5.50 13.3 9.67 Cyp 

17 5277 52032 1.9 9.1 5.31 1.7 4.68 FA 

17 5226 52048 3.4 2.6 5.14 -2.3 6.49 FA 

17 5215 52059 2.8 9.4 5.17 -3.0 3.85 FA 

17 5089 51855 2.1 8.0 5.57 9.7 5.l4 Cyp 

17 5104 51892 2.0 3.6 6.66 124.9 4.26 yp 

17 5138 51897 2.4 3.3 6.79 165.3 6.57 FA 

17 5112 51990 5.l 7.4 5.31 -1.0 2.24 FA 

17 5314 51949 9.5 4.6 5.96 22.3 4.48 yp 



Table 26. 

LAKE pH 

1 6.84 

2 6.S4 

3 3.53 

3 7.1 

6 7/) 

12 6.73 

13 4J11 

FC l' 6.32 

17 4,92 

22 SEl 

24 6.63 

2lI 3.87 

34 4A7 

43 3.17 

47 4.7 

48 4.34 

31 4.93 

182 7.16 

FC 197 31>6 

FC 199 6.47 

219 3,93 

22:1 6.21 

239 4.93 

Fel ... 4.93 

FCl41 6D3 

247 715 

FC248 4,31 

250 S23 

251 3AI 

m 3.14 

253 6.16 

234 6.18 

233 6,13 

FC2S6 6.17 

m 4J13 

238 4.69 

FC2S9 4.78 

2BJ 4J13 

266 S.7 

2tiB sm 

292 7ill 

298 3.73 

299 729 

198 

Summary of fish and amphibian species collected in minnow traps in Sudbury study lakes 
(1989-1994), and use of study lakes by beavers (1994 aerial survey). Fish species in brackets 
are present from stocking based on MNR records. (See legend for explanation of variables and 
notations). 

FISH AMPHIBIANS BEAVER 

TYPE NO. SPECIES SPECIES SPECIES STATUS 

PP-C 4 FM, PD, NRD, ss (Rl) 

PP-C 8 WS, PD, NRD, PD, GS,ID, FM, BS GMP ACTIVE 

PP-C 2 CM,ID ACTIVE 

FP-C 3 FM, GS, NRD (Dl) ACTIVE 

PP·NC 4 BS, GS, NRD, PD ACI1YE 

PA 0 GMP OLD 

PA 0 ACI1YE 

PP·NC 1 NRD MP ACI1YE 

FA 0 GP ACI1YE 

FP·NC 2 GS,BS Ml' ACI1YE 

FP·NC 4 NRD, PD, BS, FM BP OLD 

PP·NC 3 NRD,PD,BS OLD 

FA 0 ACI1YE 

FA 0 GMF ACI1YE 

FA 0 ACI1YE 

FA 0 ACTIVE 

FA 0 GF ACTIVE 

PP-C 3 YP, CS, ID ACTIVE 

FP-C 9 BU, BRM, BS, FM,ID, PD, NRD, PD, WS(Rl) GF,MF ACTIVE 

FA 0 RSN,MF ACTIVE 

PA 0 MF ACTIVE 

FA 0 RSN, GF ACTIVE 

FA 0 GP ACTIVE 

FP-C 1 yp WP,GP ACTIVE 

PA 0 RSN, BF, MF, GF ACTIVE 

FA 0 WP,GMF ACTIVE 

FA 0 ACTIVE 

PP-C 1 yp ACTIVE 

FA 0 ACI1YE 

FP·Ne 2 PD, ID MP OLD 

FP-C 6 YP, WS, PUM, PD, GS, cc BF OLD 

PP-C 3 YP,PS, PD BF OLD 

PP-C 3 YP,CC,GS ACTIVE 

FP-C 8 YP, WS, PUM, NRD, BB, CC, GS,ID BF ACTIVE 

FA 0 GF, MF OLD 

FA 0 GMF ACTIVE 

PA 0 MF OLD 

PA 0 GF ACI1YE 

FP-C 4 YP, PUM, CC, ID BF ACTIVE 

PP-C 1 yp MF ACI1YE 

PP-C 4 WS, FM, NRD, PD OLD 

PA 0 BP, GMP ACI1YE 

FA 0 WF OLD 
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LAKE 

3Œ 

3(JI 

FC31' 

32IS 

333 

334 

338 

342 

343 

348 

373 

3ff1 

393 

J904 

40\ 

FC412 

4Q3 

FC 4414 

405 

4IJ1 

FC. 

40l 

FC410 

469 

472 

475 

FC479 

43J 

493 

494 

SOI 

~ 

510 

SI5 

522 

514 

52J5 

S27 

FC S38 

S31 

S45 

5S3 

S70 

sn 

S73 

sn 
S79 

pH 
TYPE 

5.7 PP-NC 

4A2 FA 

5.s PA 

5.19 PA 

6.6S PP-C 

6.83 PA 

5A7 PA 

5.2S FA 

5.t6 PA 

6.55 PP-C 

4.33 FA 

4:I1 FA 

4A3 FA 

4AS FA 

4.s1 PA 

4.39 FA 

4A2 FA 

SD4 PP-C 

US PA 

4.37 FA 

4.2S PA 

697 PP-C 

SAS FP-C 

6.46 PP-NC 

5.82 PP-C 

6.2 PP-c 

5.s PP-NC 

5.95 PP-C 

SA5 PP-C 

5.22 PP-C 

6.IS PP-C 

6.22 FP-C 

S.7S FA 

6.72 FP-C 

5.22 FA 

5.78 FP-C 

6.87 FP-C 

5A5 PP-NC 

531 FA 

6.48 PP-C 

6.54 PP-C 

616 PA 

6E1 FP-C 

4.88 FA 

4,98 PP-C 

6.8 PA 

SBJ FP-C 

FlSH 

NO. SPECIES SPECIES 

1 BS 

0 

0 

0 

2 BRM, WS 

0 

0 

0 

0 

3 YP, BRM, JD 

0 

0 

0 

0 

0 

0 

0 

2 CM,YF 

0 

0 

0 

5 WS, NRD, PD. ID, FM 

1 YF 

3 BS,NRD,FD 

6 PUt.! , NRD, PD, BS, CS, CC 

8 SB, WS, YF, RB, PUM, OS, CC, CM 

1 NRD 

2 YF,PUM 

3 YP, CM 

3 YF, PUt.!, CM, BM 

6 YP, WS, RB, PUM, OS, BM 

7 OS, CC, CS. PD, PUt.!. RB, YP 

0 

4 OS, NP, PUM, YF 

0 

6 BS, CM. FM, OS, PD. WS 

2 YP,PD 

4 BS, CS , NRD, FM 

0 

1 SB 

1 WS 

0 

1 RB 

0 

1 YF 

0 

2 CC,PD 
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AMPHIBIANS BEAVER 

SPECIES STATUS 

OP AC11VI! 

ACTIVE 

BP. MF, OP, WP AC11VI! 

OP ACTIVE 

BP OLD 

OLD 

OP ACTIVE 

MF OLD 

OP OLD 

OLD 

OLD 

ACTIVE 

ACTIVE 
1 

MP OLD 

MF ACTIVE 

OiD 

ACTIVE 

ACTIVE 

MP ACTIVE 

OF AC!lVE 

OLD 

BF OLD 

BF, OF, MF AC11VI! 

GMF AC11VI! 

OMF ACTIVE 

BF AC11VI! 

RSN ACTIVE 

BF 

AC1lVE 

OMF OLD 

ACTIVE 

AC1lVE 

OiD 

ACTIVE 

MF AC11VI! 

BF ACTIVE 
1 

BF 

OiD 
1 

OF ACTIVE 

OiD 

BF AC!lVE 

OLD 

OF OLD 

BF,MP 

AC!lVE 

MF UNUSI!D 



F1SH 
LAKE pH 

TYPE NO. SPECIES SPECIES 
583 535 PP-C \ yP 

585 639 FP-C 3 YP,RB, CS 

588 6jJ PP-C 3 YP,RB, CS 

FC519 5.14 FP·NC \ ID 

590 5.36 PP-C 5 WS, NRD, PD, FM, CS 

FC593 5.17 PA 0 

(0) 6.œ FA 0 

6\2 6A6 FP-C \ RB 

613 6m PP·NC \ BS,PD,PD 

6:J8 5.14 FA 0 

645 4.53 FA 0 

646 4.59 FA 0 

655 6.15 PP·NC 2 ID,PD 

692 5.86 FA 0 

822 5.96 FP-C 5 YP, CM, PD, NRD, FM 

856 6.\5 FP·NC 6 PD, NRD, BS, FM, ID, PD 

900 6.78 Fp·NC 6 8RM, BS, FM,ID, NRD, PD 

FC902 5.57 PP·NC 5 GS, BS, FM, NRD, PD 

9Ql 7JJ1 FP-C 6 WS, PS, PD, FM, CS, BS 

901 6.13 FP-C 6 WS, NRD, PD, FM, CS, BS 

Fe 905 6.66 PP-C 9 YP, WS, PD, NRD, PD, GS, FM, CC, CS 

906 4A6 FA 0 

908 5.6\ PP-C 9 WS, PD, NRD, PD, ID, FM, CS, BS, BLS 

909 7Z1 FP·NC 3 NRD,PO,ID 

FC920 6.79 FA 0 

92J 5.œ FA 0 

Fe 922 53\ FA 0 

923 6.13 PP-C 2 CC,NRD 

914 4A6 FA 0 

925 5.2 FA 0 

9215 733 FP-C \ PUM 

m 5.22 PA 0 

930 5A6 FA 0 

932 4.55 FA 0 

933 4.52 FA 0 

935 4.83 FA 0 

938 5.2 PA 0 

943 7.42 FP-C JI yp, WS, NRD, PD, PD, ID, PM, cc. CS, BS,BRM 

947 6.03 PP-C 5 YP, WS, PS, ID, BS (L T) 

949 6.72 FP-C 1 PM,(SB) 

951 6.21 FP-C 4 YP, WS, 8B, PD 

953 6.15 FP-C 4 YP, NRD, PD, GS 

954 6.56 FP-C 3 YP, RB,CS 

955 6.6 FP-C 3 YP,ID, PD, (LT) 

9S1 5.19 FA 0 

Fe 958 5.96 FP-C 4 yp, WS, GS, BS 

939 7.36 PP-C 5 PUM, NP, ID, 8B, BM 

AMPHIBIANS 

SPECIES 
MP 

BP 

RSN,MP,GP 

MF,GP 

MF,GF 

GMP 

BP,MF 

BP 

BP 

GMF 

MF 

GMF 

BP 

8P 

MF 

GMF 

RSN, BF, WF, GP 

MF 

GP 

GF, MF 

GMF 

MP 

MF 

8F 

BF 

BF,MF,GF 

BF,GF 

BEAVER 

STATUS 
ACTIVE 

ACTJ\Il! 

ACTJ\Il! 

OU) 

ACTJ\Il! 

OU) 

OU) 

OU) 

ACTIVE 

OlD 

ACTJ\Il! 

ACTIVE 

ACTIVE 

OU) 

OU) 

ACTIVE 

OU) 

ACTIVE 

OLD 

ACTIVE 

OLD 

ACTIVE 

OLD 

ACTIVE 

ACTIVE 

OU) 

ACTIVE 

ACTlVE 

ACTlVE 

ACTlVE 

ACTIVE 

ACTIVE 

ACTJ\Il! 

ACTIVE 

ACTIVE 

OU) 

ACTIVE 

ACTIVE 

ACTIVE 

UNUSED 

OU) 

OU) 
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LAKE pH 
TYPE NO. SPECIES 

961 6.2.5 FA 0 

9& 6,76 FP-C 8 

963 S.8.5 FP-C 3 

965 4.88 FA 0 

966 SM FP-C 1 

961 6.11 FP-C 4 

973 4,76 FA 0 

974 SM FA 0 

97S 4.41 FA 0 

976 4.82 PA 0 

1001 S.64 FP-C 7 

1004 7.16 FP-Ne 7 

100S SA7 FA 0 

1006 S.8S FA 0 

1007 S.92 FA 0 

1009 6.S9 FP-Ne 2 

1013 4.36 FA 0 

lOlO S33 FA 0 

1031 4.7 FA 0 

1033 4.28 FA 0 

1038 S.8S FP-Ne 4 

VARIABLE EXPLANA TIONS 

pH = mcan pH (CaU6IIl1pling: 1991. 1993. 1994, 1995) 
TYPE = fish community pm=t in the Jake 
FA = fish absent 
FP-NC = fish p=t, non-œmpetitor specics ooly 
FP-C - fish present, compctitor specics 
ACIlVE - beavers occ:upying Jake in alll1Dnn 1994 

nSH 

OLD - beavers not p=t in autumn 1994, but signs oC pas! use 
UNUSED = no sign oC beaver presence observcd during &criai survey 

FI.h Species 

AMPHIBIANS 

SPECIES SPECIES 

WS, PD, NRD, PD, ID, PM, CS, BS GMF 

YP,PUM,CC 

IJI' BF,OMP 

YP, RB, ID, BS 

OF 

OF,MF 

WS, PD, NRD, PD, CC, CS, BS 

PD, NRD, PD,ID, FM, CS, BS 

OF 

OF 

BF 

BS,FO OMF 

OP 

OF 

BS, PM, NRD, PD 

LEGEND 

NOTATIONS 

FC LIIk~ N ,.",IN, = Cood chain Jake 

Lake number = draincd as oC autwnn 1995 
, - no data 

FM s Cathead minnow (Pimepllil/es promelas) BM = bluntnosc minnow (Pimepllilils IIOIaIUS) PUM = pumpkinsccd (Lepomis gibbosus) 
CS - common obiner (Norropis cor,.,.rus) LB = largcmouth bass (Microplerus sa/moities) CC - creck chub (Semori/IIS arromacu/arus) 

BEAVER 

STATUS 

OLD 

ACI1VI! 

ACI1VI! 

ACI1VI! 

OLD 

OLD 

OLD 

UNUSED 

ACI1VI! 

UNUSED 

UNUSED 

UNUSED 

UNUSED 

UNUSED 

ACI1VI! 

UNUSED 

UNUSED 

ACI1VI! 

yP = yellow perch (Percaflavesceros) WS E white oucker (CawSlOtrUIS commersolli) 
NRD = northcm !cdbelly dace (Phorinus eos) BLS _ blaà:cbin siUnor (Notropis Mlerodcfl) 

GS - golden shincr (NolenUgo,.,.s cryso/eucas) 
BB - brown bullhead (/clalurus nebulcsus) 

PD = pearl dace (Semori/IIS margari/a) FD - fincocalc dace (Phoxi,.,.s neogaellS) 
BS = brook sticklebaà: (Culaea illcoros/aros) HCS - hybrid c=k chub - CXlIlIJtIon .biner 
ID = Iowa daIter (E/Mos/oma exile) BT E brook trout (Sa/velillUs !oflliflO/is) 
BD = blacknose dace (Rhillich/hys atralU/us) RT - rainbow troUl (Salmo gairdneri) 
BRM= brassy minnow (HyllOgna/hus lIilnJ:iflSOlIi) SB - smaJlmouth basa (Microp/erus dclc",uui) 
NP - northem pike (Esox /ucius) LT - lako trou! (Sa/ve/iflUs fIOmaycush) 

Ampllibian Species 

MF = mini< Crog (Rana upUfirrioflO/is) 

PS - Phoxillus spp, 
LC = Jake chub (Couesius plumbeus) 
SS a sand shincr (Norropis stronUneus) 
CM - centnll mudminnow (Umbra ümJ) 
RB - roà: baIS (Amb/op/i/es rupestris) 

GMF = green or mini< Crog GF ~ green Crog (RafID clonUlaros) 
BF ~ bullCrog (Rana calesbeiaflO) 
WF - wood frog (Rana sy/votica) 

RSN - !cd sponed newt (Nowph/Ilil/mus virûllsullS) 
SP - spring pc:q>Cr (Hyla crllCifer) 

AT D American toad (811[0 amencanus) 
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Table 27. 

LAKE pH 

5 7.10 

13 4.81 

FC 16 6.32 

17 4.92 

FC 197 5.66 

FC 199 6.47 

219 5.95 

225 6.21 

247 7.25 

FC248 4.51 

251 5.41 

254 6.18 

258 4.69 

FC 259 4.78 

266 5.70 

268 5.03 

299 7.29 

FC 316 5.50 

326 5.19 

333 6.65 

338 5.47 

342 5.25 

401 4.51 

402 4.39 

404 5.04 

408 4.25 

409 6.97 

410 5.45 

524 5.78 

527 5.45 

530 5.31 

583 5.35 

590 5.36 
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Swnmary of leech (Hirudinea) species caught in funnel traps (N = 5) in leech recovery study 
lakes (N = 42) al Sudbury in 1987. 1992 and 1994. (See legend for explanation of variables). 

FISH ~ 1987 1992 1994 
TYPE 

Spp SPECIES No. SPECIES No. SPECIES No. 
SPP SPP SPP 

FP 8 PM, MD, MG, NO, EP, 7 PM, MD, NO, BP 4 PM, MD, MG, NO, EP, Ge 6 
PO,BP 

FA 0 0 0 0 

FP 7 PM, MD, NO, EP, BP, Ge, 7 PM, MD, EP, BP 4 PM, MD, BP, HS 4 
HS 

FA 0 0 0 0 

FP 5 PM, MD, NO, BP 4 PM, MD 2 PM, MD, NO, TIl 4 

FA 4 PM,BP 2 PM,MG,BP 3 PM, MG, EP, BP 4 

FA 6 PM, NO, PO, BP 4 PM,NO 2 PM, MG, NO, EP, BP 5 

FA 7 PM, MD, NO, BP 4 PM, MD, MG, NO, BP, 6 PM, MD, NO, EP 4 
Ge 

FA 5 PM, MG, NO, BP, GC 5 PM, NO 2 PM, NO 2 

FA 0 0 0 0 

FA 4 PM,MD,NO 3 PM, MD, NO, BP 4 PM, NO 2 

FP 4 PM,MD,BP 3 PM,MD,GL 3 PM, MD, BP, GL 4 

FA 0 0 0 0 

FA 1 PM 1 PM 1 PM 1 

FA 4 PM,MD,NO 3 PM,MD,MG 3 PM 1 

FA 1 0 PM 1 0 

FA 6 PM, MG, NO, EP, Ge, HS 6 PM, NO, GC 3 PM, NO, EP, GC, HS 5 

FA 1 0 NO 1 NO 1 

FA 0 0 0 0 

FP 2 PM, MD 2 PM 1 0 

FA 3 0 PM. NO 2 PM, NO,EP 3 

FA 0 0 0 0 

FA 0 0 0 0 

FA 0 0 0 0 

FP 1 PM 1 PM 1 PM 1 

FA 0 0 0 0 

FP 7 PM,MD,NO 3 PM,MD,NO 3 PM. NO, EP, BP, Ge, GL 6 

FP 0 0 0 0 

FP 2 PM, MD 2 PM, MD 2 MD 1 

FP 4 MD,BP 2 0 MD,NO,EP 3 

FA 4 PM,BP 2 PM,NO,EP 3 PM,BP 2 

FP 1 0 PM 1 0 

FP 4 PM, MD, PO, BP 4 PM,MD,BP 3 PM,MD,BP 3 
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LAKE pH FlSH ~ 1987 1992 1994 
TYPE 

SPP SPECIES No. SPECIES No. SPECIES 
SPP SPP 

900 6.78 FP 10 PM, MD, MG, NO, BP 5 PM, MD, MG, NO, EP, 9 PM, MD, MG, NO, MF, 
PO, BP, OC, GL BP 

FC902 SoS7 FP 2 Not sarnpled PM, MD 2 PM 

FC90S 6.66 FP 6 PM,MD,MG 3 PM, MD, HS, GL 4 PM,BP 

909 7.27 FP 8 PM, NO, BP, OC 4 PM, MG, NO, EP, PO, BP, 7 PM, MG, NO, EP, PO, BP, 
OC OC,HS 

FC920 6.79 FA 3 MG,NO,EP 3 NO 1 NO,EP 

FC922 5.31 FA 2 0 PM, NO 2 NO 

931 5.62 FP 4 PM, NO, EP, PO 4 Not sarnpled Notsampled 

932 4.55 FA 0 Notsampled 0 

1030 5.33 1 FA 0 0 Not sampled Notsampled 

LEGEND 

VARIABLE EXPLANATIONS NOTATIONS 

pH = mean pH (fall sampling: 1991,1993,1994,1995) 
FISH TYPE: FA = fish absent FP = fish present 
I: SPP = rumulative species present over ail sampling years 
No. SPP = number of species present in each sarnpling year 

Leecb Species 

PM = Percymoorensis marmoratis 
NO = Nephelopsis obscura 
PO = Placobdella ornata 
Ils = Helobdella stagnalis 
GL = GIossiphoniidae (excludes PO and Ge) 

MD = Macrobdella decora 
EP = Erpobdella punctata 
BP = 8atracobdella picta 
HE = Helobdella elongata 

FC Lake N umber = food chain Iake 

MG = Mollibdella grandis 
MF = Mooreobdella fervida 
Ge = Glossiplwnia complanata 
TH = Theromyzon 
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No. 1 

SPP 
6 

1 

2 

8 

2 

1 

0 

1 



Table 28. 

LAKE 
DH 

1 6.84 

2 6..S4 

3 5.55 

5 7.10 

6 7fIJ 

.li! 6.13 

13 4.81 

FCa 6.32 

17 492 

22 5E1 

24 6.63 

26 5.87 

34 4A7 

45 5.17 

47 4.70 

48 4.34 

51 493 

182 7.16 

FC 197 5.66 

FC 199 6A7 

219 5.95 

22S 6.21 

239 4.95 

FC 240 4.93 

FC242 6.OS 

247 725 

FC248 4.51 

2SO 5.23 

2S! 5A1 

252 5.74 

253 6.16 

2S4 6.18 

255 6.15 

FC25' 6.17 

251 4.83 

2S8 41f} 

FC2S9 4.78 

260 4.83 

266 5.70 

268 sm 

292 7.02 

298 5.75 

299 7~ 

303 5.70 
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Summary of waterfowl species and Common Loons observed as indicated breeding pairs or 
broods during helicopter surveys of Sudbury study lakes (1993, 1994, 1995). (See legend for 
explanation of variables and notations). 

HABITAT WATERFOWL 

F1SHTVPE INDICATED PAIRS BROODS 

FP-C a.. o.,HM 

FP-C BD 

FP-C CG 

FP-C o.,RD HM 

FP-NC RD 

FA WD HM 

FA HM,BD,CG HM 

FP-NC CM,HM a.. 

FA HM, MA. BD, CG HM 

FP-NC HM, BD 

FP-NC 

FP-NC a.. 

FA MA,CG 

FA MA. BD HM, BD, RD, CG 

FA HM,CG CG 

FA CG CG 

FA HM, CG 

FP-C 

FP-C <l.,HM 

FA HM, CG HM, CG 

FA WD,CG CG 

FA HM CG 

FA <l.,HM,CG CG 

FP-C a.. 
FA HM, BD.CG HM 

FA o.,CG 

PA CM, HM, MA, BD, RD, CG CG 

FP-C o.,CM,HM,WD 

FA HM, 80, WD, RD, CG HM,RD,CG 

FP-NC 80 

FP-C a.. 
FP-C CM 

FP-C 

FP-C <l.,CM,MA WD 

FA HM, MA. CG HM, CG 

FA <l.,HM, CG CG 

FA CG 

FA HM, CG HM, CG 

FP-C CM,CG 

FP-C HM, BD, RD, CG HM,RD 

FP-C o.,CM,HM 

FA o.,HM,MA,CG HM,RD 

FA HM, CG 

FP-NC a.. 
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LAKE 

Yn 

FCl!' 

326 

333 

334 

338 

342 

343 

348 

373 

31!7 

393 

394 

40\ 

FC402 

403 

FC404 

406 

41!1 

FC4011 

409 

FC4!O 

469 

472 

475 

FC479 

480 

493 

494 

SOI 

SOl 

SIO 

SIS 

522 

524 

526 

527 

FC5JO 

531 

545 

553 

570 

572 

5n 

S77 

579 

ID 

HABITAT 

DH FISHTYPE 

4,42 FA 

5.so FA 

5.19 FA 

6.6S FP-C 

6B3 FA 

5.47 PA 

5.2.5 FA 

5J6 PA 

6.55 PP-C 

4.33 FA 

4.II PA 

4.43 PA 

4.45 PA 

4.5\ FA 

4.39 FA 

4,42 PA 

5.D4 FP-C 

4.45 FA 

4.37 FA 

4.2.5 FA 

6!T1 FP-C 

5,4S FP-C 

6A6 FP-NC 

5.82 FP-C 

6.20 FP-C 

S.so FP-NC 

5,95 FP-C 

5,45 PP-C 

5.22 FP-C 

6.15 FP-C 

6.22 FP-C 

3.7S PA 

6.72 FP-C 

5.22 FA 

5,78 FP-C 

6.87 FP-C 

5,45 PP-NC 

S.3\ FA 

6.48 FP-C 

6.54 FP-C 

6.26 PA 

6.61 FP-C 

4.88 FA 

4,98 FP-C 

6.80 FA 

5.83 FP-C 

S.3S FP-C 
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WATERFOWL 

INDICATED PAIRS BROODS 

BD 

WO, CG MA 

HM, BD,CG 

a. HM 

o.,HM a. 

HM,BD CG 

HM HM 

RD,CG 

CG 

MA. BD HM,CG 

HM,CG 

RD HM, RD 

WO,CG 

CM, HM, BD, WO, RD, CG 

CM,CG 

BD,RD,CG HM 

HM, BD, RD, CG RD, CG 

o.,HM, RD,CG RD, CG 

o., CM 

Q.,CM, HM CM 

a. 
HM, BD, RD HM, WD, RD, CG 

Q.,HM 

a. o., RD 

Q..HM, RD 

o.,CM 

Q..CM, HM 

HM, MA,RD MA, RD, CG 

o.,CM, MA. BD RD 

o.,BD HM 

CM, HM 

o., CM 

o.,CM 

o.,HM,BD,CG HM 

a. a. 
CM,HM 

o.,HM,BD,CG 

CM 

HM,CG 

o.,HM,RD,CG 

a. 
BD 

a. 



LAKE 
HABITAT 

pH FISHTYPE 

58S 639 FP-C 

S88 651 FP-C 

FC5I9 S.14 FP-NC 

590 5.36 FP-C 

FC593 5,17 FA 

tm 6.œ FA 

612 6A6 FP-C 

613 6fR FP-NC 

638 5.14 FA 

645 453 FA 

646 459 FA 

655 6.15 PP-NC 

692 5.86 FA 

822 596 FP-C 

856 6.15 FP-NC 

900 6.78 FP-NC 

FC 94Il 557 FP-NC 

903 7JJ1 FP-C 

904 6.13 FP-C 

FC~ 6.66 PP-C 

906 4A6 PA 

908 5.61 PP-C 

909 7.zT PP-NC 

FC920 6.79 FA 

921 5.œ FA 

FCP22 531 FA 

923 6.13 FP-C 

924 4A6 PA 

925 5.20 PA 

926 733 FP-C 

927 5.22 FA 

930 5A6 PA 

932 455 PA 

933 452 PA 

935 4.83 FA 

938 5.20 FA 

943 7A2 FP-C 

9JrI 6D3 PP-C 

949 6.72 FP-C 

951 621 FP-C 

953 6.15 FP-C 

954 6.56 FP-C 

955 6fIJ FP-C 

9S7 5.19 FA 

FC958 5.96 FP-C 

959 7.36 FP-C 

961 625 PA 

WATERFOWL 

INDICATED PAIRS 

CM 

Cl.,HM,BD, CG 

CM,HM, BD 

CG 

o.,RD,CG 

o.,CM 

MA, BD, RD, CG 

HM 

o., CG 

o.,CM,BD 

CL, HM, MA, RD 

CM,HM,BD 

Cl., HM, MA, BD, RD 

CL, HM, WD, RD 

HM 

a. 
Cl.,HM, BD 

o.,HM, CG 

CL 

HM 

CG 

Cl.,HM,CG 

CG 

CM, MA 

o.,CG 

Cl.,HM, BD,RD 

HM, MA, BD, RD 

MA,BD,CG 

a. 
HM. MA, BD, CG 

a. 
HM., CG 

HM. BD, WD. RD 

HM, RD 

CL, CM, BD, WD 

o.,CM 

a. 

CM 

o.,CM 

MA, BD,RD 

o., CM 

BD 

RD 

BROODS 

CM 

CM 

CG 

RD 

a. 

MA, WD, RD, CG 

RD 

RD 

CL 

HM,RD 

HM 

CL, MA,RD 

a. 

CL,CG 

HM 

RD 

HM 

CL 

CG 

CL 

HM.WD 

RD 

CM 

BD,RD 

o., CM 

CM 

MA 
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LAKE 
HABITAT 

pH FISHTYPE 

962 6.16 PP,(; 

963 5.85 PP,(; 

965 4.88 PA 

966 5.84 PP,(; 

968 6.11 PP,(; 

ro 4.16 PA 

914 5A4 PA 

915 4;11 PA 

916 4.82 PA 

1001 5.64 pp.(; 

1004 1.16 PP·NC 

1005 5;11 PA 

1006 5.8S FA 

1001 5.92 PA 

1009 6.59 PP-NC 

1m3 4.36 FA 

lŒO 5.33 PA 

lan 4.10 PA 

1033 4.28 FA 

H!l8 5.85 PP·NC 

VARIABLE EXPLANATIONS 

pH = mean pH (fall sampling: 1991, 1993,1994, 1995) 
FISH TYPE = Fish Conununity present in !he Iake 
FA = fish a.bsmt 
FP-NC = fish present, non-œmpetitor species only 
FP-C = fish present, competitor species 

INDICATED PAIRS 

CG 

0-

Q.,CM,HM 

HM, MA. BD, RD, CG 

HM,CG 

HM, MA. BD, WD, RD, CG 

RD, CG 

BD 

HM, CG 

HM,BD 

BD 

RD 

LEGEND 

WATERFOWL 

BROODS 

0-

0-

CG 

HM 

RD 

HM,RD,CG 

HM 

NOTATIONS 

FC Lalu N umber = food chain lake 
La" Number = Iake drained in autwnn 1995 
. =nodala 

INDICA TED PAIRS = Presence of breeding pair of a waterfowl species 
BROODS = Presence of broods of a waterfowl species 

Waterfowl Specles 

CL = Common Loon (Gavia immer) 
CM = Common Merganser (Mergus merganser) 
HM = Hooded Merganser (Loplwdytes cuculÙltus) 
MA = Mallard (AlIOS pÙltyrhynchos) 

BD = Black Duck (Anas rubripes) 
WD = Wood Duck (Aix sponsa) 
RD = Ring-neck:ed Dud: (Aythya colÙlris) 
CG = Common Goldeneye (BucephaÙl cÙlnguÙl) 

207 



Legend 

DSudbury Study Area 
Wanapitei Study Area 

-Survey Plots 
+8udbury 

50 km _ 

-
-
-

-
• 

- - -
-

-
-

Lake Huron 

\ 
N - l 

11 
, 
, 

,,' 

Quebec 
" , 

, 
) 

, 

", 

-

Lake Nipissing 

Fig. 17 Map showing outlines of'the Sudbury and Wanapitei study areas, and the location of waterfowl survey plots (2x2 km) that fall inside the 
Sudbury area (N = 57) or within 20 km (N = 26). 
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Table 29. Habitat and box descriptions for duck boxes on Sudbury study lakes (N = 75). (See legend for explanation of variables). 

LAKE HABITAT BOX DESCRIPTIONS 

MEAN FISH WATER WATDIST WETB500 MINBOX BOXSOO YEARBOX TREE BOX DlST. TO TREE HT. FROM CBH(m) CO MPASS 
pH TYPE AREA(ba) (m) (m) ERECTED SPECIES HT.(m) WATER(m) WATER(m) BEARING(O) 

2 6.59 FP 6.6 398 1 450 1 88 RP 4.2 2.4 1.8 1 305 

3 5.63 FP 3.8 204 3 200 2 86 JP 4.1 0 0 0.9 256 

5 7.15 FP 6.6 572 0 600 0 86 RP 4.8 0 0.2 0.7 196 

13 4.85 FA 2.6 204 1 200 2 86 WS 4.4 7 0 0.8 90 

FC 16 6.36 FP 3.2 102 2 1075 0 86 JP 4.8 1.8 1 0.9 60 

17 4.94 FA 2.8 217 2 200 2 86 JP 4.3 3.1 1.1 1.2 192 

22 5.68 FP 4.6 331 2 500 1 88 RP 3.8 4.3 1 1 220 

FC 197 5.69 FP 4.3 408 1 1325 0 86 WS 4.8 2.6 1 0.8 283 

FC199 6.51 FA 1.9 107 1 1325 0 86 RP 4.6 4.8 1 1.1 332 

219 5.94 FA 1.8 256 2 400 1 89 RP 4 4.5 1.8 0.4 160 

239 4.95 FA 3.8 374 4 475 2 89 RP 3.4 4.6 4.3 0.3 305 

FC240 4.99 FP 7.8 71 4 100 2 86 WP 4.4 4.6 0.5 1 198 

247 7.25 FA 1.9 221 1 1425 0 86 JP 4.2 5.8 0.5 0.7 76 

FC 248 4.54 FA 3.8 142 3 100 2 86 RP 4.7 2.7 0.3 0.7 309 

250 5.3 FP 6.7 90 2 100 1 86 RP 4.4 1.6 1.5 1 192 

251 5.46 FA 2.6 29 2 100 1 86 WP 4.5 15 1.5 0.6 193 

253 6.16 FP 4.6 315 6 625 0 88 RP 4.2 3.2 1.5 1.2 110 

FC256 6.17 FP 6.7 207 6 250 1 88 JP 3.9 6 2 1 220 

257 4.83 FA 2.5 74 3 50 2 86 JP 4.8 0 0 0.8 218 

258 4.7 FA 5.5 74 2 50 1 86 WP 4.5 0 0.2 1 280 

FC259 4.8 FA 2.5 81 2 75 1 86 RP 4.2 4.6 1.5 0.7 29 

260 4.82 FA 1 81 1 75 1 86 JP 4.2 5.8 1.5 0.7 54 
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LAKE HABITAT BOX DESCRIPTIONS 

MEAN FISH WATER WATDIST WETBSOO MINBOX BOX500 YEARBOX TREE BOX DlST. TO TREE lIT. FROM CBH (m) COMPASS 
pH TYPE AREA (ha) (ml (m) ERECTED SPECIES 1IT.(m) WATER(m) WATER(m) BEARlNG(D) 

268 5.05 fP 3.9 351 2 1850 0 88 JP 3.7 2.4 0.8 0.7 300 

299 7.31 FA 1 407 1 2175 0 86 WP 4.3 6.4 1.5 1.2 54 

FC316 5.53 FA 1.3 301 1 2075 0 86 WP 4.1 0 0 1.8 214 

333 6.66 fP 2.5 89 2 175 1 86 JP 4.5 1 0 0.8 308 

338 5.5 FA 1.1 122 3 175 1 86 WS 4. 1 3.5 0 0.9 258 

394 4.45 FA 1.8 21 4 1800 0 86 WP 4.6 1.3 0 0.9 134 

401 4.51 FA 1.4 415 3 450 2 86 BS 4.4 8.5 0.5 0.8 38 

FC402 4.39 FA 6.2 73 4 75 3 86 RP 4.7 21 2 1.2 304 

403 4.42 FA 6.8 29 5 50 5 86 WP 4.3 0 .3 0 0.8 187 

FC404 5.1 fP 5.2 70 3 350 1 86 RP 4.6 1.2 0.3 • 1.2 309 

406 4.45 FA 6.1 29 4 50 1 86 RP 4 4.9 1 1.5 300 

407 4.38 FA 1.4 52 5 75 2 86 WP 4.3 4.5 1 0.7 71 

FC408 4.25 FA 5.9 52 2 75 2 86 RP 4.2 4.4 0.5 1.2 206 

409 6.98 fP 2.8 320 2 2050 0 86 BS 4.7 6.4 0 0.7 228 

FC410 5.42 fP 7.4 93 3 1450 0 86 WP 4.7 0 0 0.8 228 

469 6.46 fP 1.4 246 2 650 0 86 RP 3.9 2 2.3 1 203 

472 5.82 fP 3.4 50 3 650 0 86 WP 4.5 0 0 1.3 270 

475 6.2 fP 17.2 86 3 950 0 86 RP 4.6 1.5 1.3 0.8 263 

FC479 5.5 fP 6.7 45 2 1050 0 88 RP 4.1 6.2 3 1.1 305 

510 5.75 FA 3.8 121 2 2600 0 86 BS 4.7 5.5 1.3 1.2 192 

515 6.72 fP 14.1 544 0 2000 0 88 RP 4 4.4 2.5 1.1 220 

524 5.83 fP 10.3 413 1 1275 0 88 RP 3.6 1.7 1 1.1 165 

526 6.87 fP 20 38 3 100 2 88 RP 3.7 7.4 5 0.9 290 

527 5.52 fP 3.6 85 3 100 2 86 RP 4.5 3.2 1 1.1 195 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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LAKE HABITAT BOX DESCRIPTIONS 

MEAN FISH WATER WATDIST WETBSOO MINBOX BOX500 YEARBOX TREE BOX DIST. TO TREE HT. FROM CBH(m) COMPASS 
pH TYPE AREA{ba) (ml (m) ERECTED SPECIES HT.{m) WATER(m) WATER(m) BEARING(O) 

FC530 5.33 FA 1.9 205 3 250 2 86 WP 4 2. 1 0.9 1 86 

572 4.88 FA 1.4 107 2 150 1 . 86 WS 4.5 15.9 1.5 1 41 

573 4.98 FP 27.3 107 2 150 1 86 IP 4.4 0.5 0 1 241 

579 5.83 FP 0.6 203 2 550 0 86 IP 4.4 5.5 1.8 0.9 247 

583 5.32 FP 3.9 96 3 500 1 86 WS 4.7 8.8 1.5 1.2 186 

588 6.51 FP 15.6 65 3 500 1 88 WP 4 3.1 1.5 1.5 195 

FC589 5.14 FA 3.4 84 2 100 1 86 RP 4.1 3 3 1.2 202 

590 5.43 FP 5.2 84 3 100 1 86 WP 4.4 0 0 1.1 152 

FC593 5.16 FA 2.8 428 1 650 0 86 IP 4.5 0 0 1 158 

609 6.08 FA 5.8 223 3 250 1 88 RP 3.8 9 4.5 1.3 265 

612 6.46 FP L2 228 3 250 1 86 WP 4.5 5.4 2 2.2 10 

856 6.19 FP 6.8 357 2 500 1 93 WP 4 1 0.2 0.7 170 

900 6.83 FP 8.3 98 2 2250 0 86 WS 4.3 1.2 0.5 1.1 1 Ii! 

FC902 5.59 FP 2.1 398 2 450 1 86 RP 4.6 6.1 2 1 348 

903 7.11 FP 15 442 2 425 1 88 IP 3.9 4.4 2 1 40 

904 6.17 FP 15.1 450 2 425 1 88 RP 4 6.7 1 1.1 200 

FC905 6.67 FP 2 250 1 675 0 86 RP 4.6 4.7 0.3 1 277 

906 4.45 FA 86 47 9 50 3 88 WP 4 0.5 1 1.2 200 

909 7.31 FP 1 276 3 600 0 88 RP 3.9 3.4 0.5 0 .7 60 

FC920 6.83 FA 2.4 225 2 400 1 86 IP 4.4 2.4 0 0.6 247 

921 5.11 FA 16.2 313 1 300 1 88 RP 3.5 5.5 1 1.3 155 

FC922 5.36 FA 5.1 117 2 2000 0 86 IP 4.4 3 1.5 0.7 72 

924 4.46 FA 3.3 47 1 50 1 88 IP 4.1 7 0.2 1.1 250 

932 4.55 FA 4.5 43 4 100 2 88 RP 3.7 8.5 2 1.2 192 



LAKE 

MEAN FISH WATER 
pH TYPE AREA (ba) 

933 4.51 FA 12.1 

935 4.83 FA 4.7 

949 6.72 FP 15.5 

FC9S8 5.96 FP 9.5 

973 4.76 FA 2.8 

HABIT AT VARIABLES 

MeaD pH = mean pH 1987·1995 
WETBSOO = number of lues within 500m 

BOX DESCRIPTION VARIABLES 

BOll Ht. = box hole height from ground 
CBH = tree circumferenœ al breast height 

Tree Specleli 

HABITAT 

WATDIST 
(m) 

31 

42 

13 

11 

352 

WETB~O MINBOX BOXSOO YEARBOX 
(m) ERECTED 

7 50 2 88 

6 50 2 88 

2 525 0 88 

4 1600 0 88 

2 1035 0 89 

LEGEND 

FISH TYPE: FA = fish absent FP = fish present 
MIN BOX = minimum distanœ 10 nearest box 

Dlst. to 'luter = tree distanœ from waler 
Compass Bearlog = direction box hole faces 

WP = white pine (Pinu.s slrobus) 
BS = black spruœ (Picea moriana) 

JP = jack pine (Pinus banJcsiana) RP = red pine (Pinu.s res;fWsa) 
WC = eastem white cedar (Thuja occüknl4lis) 

TREE 
SPECIES 

RP 

JP 

WS 

RP 

WC 

BOX DESCRIPTIONS 

BOX 
HT.(m} 

4 

4 

4.6 

4.4 

2.7 

DIST. TO TREE HT. FROM CBH(m) 
WATER(m) WATER(m) 

1.3 0.3 1.1 

4.4 0.4 0.7 

1 0.5 0.8 

6.1 2 0.9 

2 1.5 0.6 

W ATDIST = minimum distanœ to nearest lake 
BOXSOO = number of box Jakes within 500m 
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COMPASS 
BEARING(O) 

140 

284 

80 

195 

15 

Tree Ht. from water = tree base height from waler 

WS = white spruœ (Picea glauca) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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Table 30. Occupancy and success ofwaterfowl species nesting in duck boxes on Sudbury study lakes (N = 75) 
between 1987-1995 (boxes not checked in 1991). (See legend for explanation of variables and 
notations). 

I=LAKE=2=+=M=:~:H~:=+1 T,-:y~pHE.Jt;~~~!ii::"~:?~Jt;~::i:U[)=jI F=A~~'~_'J;~~IL~L...-=+==oY==c~=c.~.::!!!!!!!:::::'::!!!!!I!~::::::~;::::::.~:t':.i:.:.:.:=19=8=9=*=1=9=90==1I==1=99=2===+=':=9=3=+=:=94=F=1=99=5~ 
3 5.63 FP 86 8 6 HM CG CG CG CG 

5 7.15 FP 86 7 6 HM HM HM HM HM 

13 4.85 FA 86 8 4 CG CG CG 

FC 16 6.36 FP 86 8 7 CG CG CG CG HM HM 

17 4.94 FA 86 8 7 CG CG CG CG CG CG CG 

HM 

HM 

CG/HM 

HM 

88 5 3 .. HM 1 HM HM 
~+---~----~ ~----~,~--~----~ 

22 5.68 FP 

FC 197 5.69 FP 86 8 6 CG CG CG CG CG CG 

FC 199 6.51 FA 86 8 5 CG CG CG CG CG 

rF-;-:~-:-o+-:-:-:-+-~-:~----:--~~-:---r--:~~~~--C-G--~~-:-:-, -r--~-G~~C-G--+--HM--~ 

247 7.25 FA 86 8 4 CG CG CG I CG 

FC 248 4.54 FA CG 

250 5.3 FP 86 8 8 CG HM HM CG HM CG 

251 5.46 FA 86 8 5 HM CG CG , WD 

rFC-2-:-3~-+-:-::-~-+-:--~---::--~~-:---r--:--l!!!!iIiilll-----+--~-G~ \ :j:~;::.i::.:: ~ :: 

257 4.83 FA 86 7 7 CG CG HM HM CG 1::::::::.::::::::.:.:::::::.:::.: CG 

rF-~-:-:-9+--::-:-+-:-:~----::--~~-:---r--:--Ir-C_G--+--~-:--r--::--~-CG __ ~~I :: ~&~ 
260 

268 

299 

4.82 

5.05 

7.31 

FA 

FP 

FA 

FC 316 5.53 FA 

333 6.66 FP 

338 5.5 FA 

394 4.45 FA 

401 4.51 FA 

402 4.39 FA 

403 4.42 FA 

404 5.1 FP 

406 4.45 FA 

86 

88 

86 

86 

86 

86 

86 

86 

86 

86 

86 

86 

8 

5 

6 

8 

8 

7 

5 

8 

8 

8 

7 

8 

6 

3 

5 

5 

5 

3 

o 

3 

2 

3 

CG CG 

HM 

CG CG 

CG CG 

CG 

CG 

CG CG HM 

HM CG CG 

CG CG CG ----CG 

CG CG 

WD 

CG 

CG 

CG 1 

CG 

CG 1 



LAKE MEAN FISH YRBOX YRS YRS 1987 1988 1989 
pH TYPE ERECTED AVAlL. OCC. 

407 4.38 FA 86 6 0 

408 4.25 FA 86 8 1 CG 

409 6.98 FP 86 8 0 

410 5.42 FP 86 8 7 CM CG CM 

469 6.46 FP 86 8 2 

472 5.82 FP 86 5 0 

475 6.2 FP 86 8 0 

479 5.5 FP 88 4 0 

510 5.75 FA 86 8 1 

515 6.72 FP 88 6 2 
a::,:::::,:::,: :"':': 

524 5.83 FP 88 6 2 

526 6.87 FP 88 6 1 

527 5.52 FP 86 8 0 

530 5.33 FA 86 7 3 CG CG 

572 4.88 FA 86 5 1 [:::::::::;:::1:":::"::: 

573 4.98 FP 86 8 2 HM 

579 5.83 FP 86 2 0 

583 5.32 FP 86 8 5 

588 6.51 FP 88 5 2 :::::::::::::::::::::: .. 
589 5.14 FA 86 8 1 

590 5.43 FP 86 7 4 
1 CG CG CG 

FCS93 5.16 FA 86 8 4 CG CG CG 

609 6.08 FA 88 3 1 lE 612 6.46 FP 86 5 1 

856 6.19 FP 93 2 0 • 900 6.83 FP 86 8 3 HM 

FC 902 5.59 FP 86 8 5 HM 

903 7.11 FP 88 6 4 Il:t'!t;li 904 6.17 FP 88 6 3 

FC90S 6.67 FP 86 8 4 

.. 906 4.45 FA 88 5 5 CG 

909 7.31 FP 88 5 2 

FC920 6.83 FA 86 8 2 CG 

921 5.11 FA 88 6 2 CG 

FC 922 5.36 FA 86 7 6 CG CG 

924 4.46 FA 88 6 2 

• • • • 
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1990 1992 

III 
1993 '"'. 
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CM Of CG 

CM I 

_:::::::::::!:!liî~. 
1 

1 .\\ttt?:?i 

HM 

CG/HM 

CG CG 

HM 

Bill CG 

Box removed 

CM CG CG CG 

Ç.M ~ 

HM 

CG 

HM 

HM 0 0 

0 

[:::::::::::::::::::!::': .. !.' :.: - CG 

HM HM HM 

HM CG CG 

WD HM 

WD CG HM 

CG 1~ CG 

HM 

CG 

CG 

CG HM ÇQ HM 

CG CO 

œ 
CM 

CG 

CG 

CG 

'::':!.':::::::~i:: 

1 : 
1 ... 

HM 

HM 

CG 

HM 

CG 

CG 

CG 

• • • • • • 
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932 

933 4.S1 FA 88 

93S 4.83 FA 88 

949 6.72 FP 88 

V ARlARLE EXPLANA TlONS 

MeaD pH = mean pH 1987-199S 
FlSH TYPE: FA = fish absent FP = fish present 

Waterfowl Specles 

CG = Common Goldcneye (Bucephala clangula) 
WD = Wood Duck (Aix sponsa) 

1989 

HM 

LEGEND 

1990 

HM 

HM 

CG CG 

CG 

NOTATIONS 

Roid race type = ~ 1 egg hatched 
Under1!ged type - fare of Dest unknown 
Hatcbed cel! = box dcstroyed or UDavailabie 
. = box DOt cbecked 

HM = Hooded Merganser (Lophodytes cucullatus) 
CM = Common Merganser (Mergus merganser) 
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1995 

HM 

CG 




