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Executive Summary

Brady Lake Assessment

In recent years, the Brady Lake community has been affected by high water levels from beaver dam
construction. Shoreline encroachment and infrastructures have been impacted and concerns regarding the h
of the lake have been raised by concerned asgntimembers. The purpose of this assessment conducted in
the fall of 2011 was to assess the health of Brady Lake and provide recommendations regarding the changin
water levels and the use of Brady Lake. Results from water chemistry sampling, zoopéantktzenthic

macroinvertebrate sampling, invasive and species at risk observations, and shoreline observations revealed:

x Based on historical phosphorus data and current water clarity, the lake was determined to be
mesotrophic;

x Based on the Benthic SimpBotic Index assessment, an average value of 53 was determined,
indicating that the quality of the lake is deemed fair;

x Although there were no invasive species discovered, monitoring and preventive measures are strongl
recommended as spiny water flea atiter invasive species have been discovered in nearby lakes;

x  Shoreline development has been noted to cover more than half of Brady Lake and is playing a
significant role in degrading the overall water quality through anthropogenic processes (use of
motorhoats);

x ltis strongly recommended that the shoreline be "naturalized" by planting native plants

x Based on the secchi disc readings, there is a high amount of nutrient loading around the shoreline whi
can affect species diversity, water clarity and gyalit

x Evidence of beaver were directly observed in two wetland systems by Anson Creek and by Brady Laks
Road from the water level fluctuation marks on culverts;

x Based on the KaNing (2009) model, the zooplankton population density determined that the éa&e w
at healthy levels;

x  Further monitoring is required to conclude the overall state of the lake
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1.0 Introduction

1.1 State of Research

The Brady Lake Ratepayers Associat{Bi.RA), a cottageowners association for Bradyke,
proposedhat a lake assessment be completed by studehktsrafng College as their water quality,
shoreline encroachment and infrastructures are being impacted by trending high water levstsiiem
dam constructionBLRA's ultimate goals are to assess the overall health of the lake, educate the Brady Lak
community on its fragile ecosystem and obtain some recommendations in managing their lake. In order to
assess the state of the lake, a variety of ecological pteeswereexamined including water chemistry,
benthic macroinvertebrat€BMI), zooplankton community, species at risk, invasive species, beaver habitat,
and shoreline development.

In order to conduct the lake assessment, Fleming College has:

U Sampledwvater chemistry data and compared to historical results;

U Carried out benthic inventories and conducted a Simple Biotic Index assessment;

U Conducted zooplankton inventories and analyzed data through tidinga{2009) species
abundance assessment tool ;

U Ob<=rved for aquatic invasive species and species at risk;

U Observed beaver habitat;

U Observed shoreline development;

It is important to note that this assessnigsiitnited to observation® the state of the lake during
October 2011, the time of data collecti Due to the inadequate amoahhistoricaldatg it is notfeasible
to draw extensive conclusions about gate of the lakat this time This assessmedbes provide Brady
Lake Ratepayers withbaselinedata set and offers insights and recommegads for continued assessments

of BradyLakein the future.



1.2 Brady Lake Morphology

Brady Lake (45A0306 N, 78A 496 W) is a small,
the Precambrian Shield, parttbe Lake Huron drainage basin (Wu, 1991). The physiography of the
surrounding area is characterised by thin lsgéglacial deposited till overlying with granite bedrock ridges
(Chapman ashPutnam,1984). Because granite bedrock does not act as a swalimarinitric acid neutralizer
or "buffer”, Brady Lake is more vulnerable to acidification (from acid rain) compared to other south eastern
Ontario lakes exposed to limestone and calcium (Environment Canada, 2010). The acidification of Brady La
coulderadicate the biodiversity of the lake, thus, impacting recreational activities. Furthermore, the
physiography surrounding the lake (high elevations with exposed granite bedrock and shallow soils) increase
Brady Lake's susceptibility to water qualdggadation fromhigh rates of surface water roiff. Pollutants and
nutrients are usually removéarough infiltratinginto soils by water, howeveBradyLake lack these water
cleansing characteristics (flat surface and deep sdiisjead precipitationcollectspollutants and nutrients and

flow directly into the lake

From our resultsBrady Lake is considered to be in its mesotrophic state, as it is in its intermediate leve
of productivity and is characterised as having medium levels of nutriethtaaderate growth of algae and
aguatic life. Mesotrophic lakes are characterised usually with clear water and is usually the most biologically
diverse type of lake, generally supporting a higher number of rare species (Pernthaler et al., 2004). The lake
receives inflow from surface water runoff, six inflow inlets, includamgfrom a small lake situated to the
north, and discharges from its sowtkstern basin into Anson Creek. The physical properties of the lake are

shown inTable 1.

Table 1: PhysicalProperties of Brady Lak@Vu, 1991)

Surface Area (ha) 89.4 Perimeter (km)  9.06
Elevation (masl) 328 Maximum Depth (m) 11.6
Mean Depth (m) 4.6 Watershed area (km2) 15.1




Brady Lake is characterised by four bagiifgure 1). Thesouthwestern basin is the shallowest part of
the lake (approximately 5 m), characterised with a small island, an inflow and outflows into Anson Creek. Th
large basins the largest and deepest (approximately 11 m) section of the lake, where it reffwange small
unnamed lake to the north. Teentral basins at the centre of the channel, relatively shallow (approximately 6
m) and recharges from an inflow located just to the northeast of the Bésmorthern tip basin varies from 6
to 9 metresleep ands characterised as being narrow with three separate inflows and currently exposed to the

leastshoreline development (Wu, 1991).

1.3. Brady Lake Sample Sites

Some historical data (water chemistry and secchi disc readuegsiollected fran all basins, except
for the small southvestern basin (Wu, 1991). For the purpose of this assessment, as shown in Figure 2, wate
chemistry and zooplankton were collected from three sites: the shallowvsestérn basin, the large basin, and
the northenm tip with fewest developments. Benthwsre collected from four sites: off the island in the south
western basin, in the central basin, northern tip basin, and in the outlet. Furthermore, beaver habitat was

observed by an inflow wetland system indicalty a red star ifigure 2.



BRADY LAKE

Depth in feet

MNorthern Tip Basin

Outlet Site

Central Basin

South-western Basin

Figure 1. Brady Lake Morphology (Wu,1991)
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Figure 2: Map of Benthic, Zooplankton, Beaver and Water Chemistry Sampling Plots (Canadian Atlas, 2011
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2.0 Brady LakeWater Chemistry

2.1. Introduction

The water quality of a lake is dependent on the water that supplies the lake and thus is influenced by
landscape elements such as soil type and surficial and bedrock geology (Hynes, 1975). Changes in water
chemistry ovetime are generally attributed to soil development and terrestrial primary succession. For
example, the chemical and physical weathering of the parent bedrock and minefallewilsg glaciationof a
given catchment provides the initial pulse of catiand anions. As a result, younger lakes have a higher
concentration of base ions and therefore higher alkalinity and buffering capacity (Engstrom and Fritz, 2006).
Over time, as the upper horizons of the soil profile develop, due in part to terrestredssan, organic matter
decomposes, forming organic acids such as carbonic agDgHand inorganic acids such as sulfuric acid
(H2SOy) and nitric acid (HNG) (Buckmanret al, 1970). The accumulation of these acids in addition to humic
and fulvic acids ppduced from decaying organic matter in catchment,smls make surrounding water bodies
more acidic (Buckmast al, 1970). Since most of the Great Lai&ts Lawrence Forest Region (where Brady
Lake is located) is underlairyrecambrian shield aratidicnutrient poor soil, surface waters in this region
are typically oligotrophic (Brunberg et al., 2002), which is a general indication of limited nutrients and high
concentrations of dissolved oxygen (Mackie, 2004), thus influencing the speciesylieensd in these lakes.

In addition to agricultural pursuits, shoreline cottage development can also potentially impact water quality
(Hendry and Leggatt, 1982). However, there is no significant study on Brady Lake with tespelctgical
and ecologiclprocesses, there is however, some water quality data recorded by the Ontario Ministry of Natur
Resources between 1968 and 1985 as part of a fish stocking program, and also by the Ministry of Environme
through the Lake Partner Program from 1980 td020ih addition, there is only one report that was published in
1991 (Wu, 1991) on Brady Lake, though the report mainly focused on simulation modelling (land use model t

predict the lake carrying capacity) rather than the biological and chemical pasaofdter lake.
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To determine the currenbnditions of Brady Lake, sonwveater quality indicators were studied to
understand the impacts of lande activities on lake water quality. It will facilitate the Brady Lake Ratepayer's
Association (BLRA) to make formed decisions in future water quality monitoring activities for managing and
protecting water resources in Brady Lake and can also to contribute as to sustainable management of the gre
watershed. Along with zooplankton and benthic community dat@rwhemistry results will help BLRA
understand the biological and chemical attributes of Brady Lake, which will help recognize the complex

relationships between environmental and recreatsineésor®f Brady Lake and its surrounding habitat.

2.2. Maerials and Methods

A variety of tools were utilized in recording the physiochemical parameters of Brady Lake during field
collection. The tools include: a GPS, measuring tap, a fish finder, a secchiliesknaerer water sampler, a
DO meter (YSI Modeb5), a conductivity meter (YSI Model 30), and a pH meter (Accumet Ap61).

Three sampling sites were selected based on apparent lake nutrient pdthfleay, out flow, run off,
etc) and water depth of the lag¢&gure 2) Site- 1 was located at theutlet of Anson Creek of soutlestern
basin. This site is relatively shallow and is where the lake nutigeatdischarged. Sit€ was located at the
deepest part of the lake in the large basin.-Sitgas located in the northern tip basin, where entrioading
were at maximum levelss there are inlets that flanto the basin (Wu 1991 hese sampling locations have
helped in obtaining representative water chemistry samples at Brady Lake. For the purpose of future samplir
the coordinates of theampling sites are listed in thable 2.

Table 2: Coordinates and Water Depths

Site Name Coordinates
Site 1 N45°2.89' and W7%0.05'
Site 2 N45°3.75' and W7319.27'
Site 3 N45°4.21' and W7818.71'

Water depth was measured manually at each site and verified with the depth function on the fish finder. F

water quality analysis, temperature (°C), pH, dissolved oxygen (DO, mg/L) and conductivity (uS/cm) were



measured at each site. Dissolved oxygentanmgberaturevas obtained using a DO meteonductivity was
acquired using a conductivity meter, and pH was recorded using a pH meter. At each station, the above
mentioned water quality parameters were measured at each one meter interval up to onevedtes hbttom
of the lake. All the above water quality parameters were measured directhalmnggcable attached to the
respective parameter's probe. However, the cable only measured six meters. Therefore, the water samples w
collected using the &mmerer water sampler for depths beyond six metres and measured on the boat while
using the repective probes. Furthermoreater clarity was measured using a sedtt to determine the
nutrient enrichment status of the lake (Mackie, 2004). The mean of water quality parameters was expressec
Mean + SEM, where SEM is standard error of mean. The graphs were plotted for all the water quality
parameteand patterawere compared within different sampling sites

Many different modelling tools have been developed in order to assess freshwater fish productivity, and tt
simplest one is called the morphoedaphic index (MEiktEieveloped by Ryder (1965JEI providesan
estimate of the productivity potential of a fishery by relating productivity to trophic status. Generally, the
relationship equates to the harder the water, the greater the fish productivity (Ryder 1965). The MEI is the
measure of the concentrationtofal dissolved solids to the mean depth of water in metres. The MEl is
calculated by using the formuaMEI = 0.65 x conductivity/zwhere conductivityn uS/cm and z is mean
water depth of the lake (for details see Apperfdix

In this study, historicallata was collected from differespurces to study the historical changes in water
quality. Historical water quality data was collected through Dorset Environmental Science Centre from the
Ontario Ministry of Environment (MOE) and from the Ontario Minjystf Natural Resources (MNR)
(AppendixD).
2.3. Results

The water depth ithe threesamplingsitesranged between 5.1 and 10néters (Tabl&). The Secchi

disc reading (water clarity) observed in the three sites were 2.30, 6.97 and 1.63 m respectively.



Table 3: Water Depth, Water Clarity, and Morphoedaphic Index

Water clarity (Secchi

Site Name | Water depth (m) disc reading) (m)

Morphoedaphic index (MEI)

Site 1 5.1 2.30 3.87
Site 2 10.4 6.97 3.91
Site 3 7.2 1.63 2.75

At Site 1, water temperatures remained consistent throughout the water column, however, a thermocline \
observed in both Site 2 and Site 3 at the 3m and 4m depth respedctigeheB). A thermocline is dayer
within a lakein which temperaturehanges rapidly Factors that affect the depth and thickness of a
thermocline include seasonal weather variations, latitude, and local environmental conditions, such as tides &
currents.

Furthermore, the pH changed dramatically throughout the water column at both Site 1 and Site 3, which w
6.24+0.02 and 6.60+0.01 respectively. At Site 2 however, pH sharply increased up tated2natdepth and
decreased afterwasth thedeeper depis Figure4). Dissolved oxygen levels did not change dramatically
throughout the water column in Site 1 and was recorded at 10.22+0.14 mg/L. The dissolved oxygen decrease
at the4 m depth and again decreased afte6 m depth in Site 2. A similar path of dissolved oxygen profile
was observed in Site Figure5). On average, the lowest oxygen level throughout the water column was
observed in Site 2 (9.29£0.17 mg/L), and then in Site 3 (9.36+0.36 mg/L). The conductivity in all sites
throughout the ater column was steady (neither increasing nor decreasiidghe 4 m depttthe conductivity
fluctuated, but ultimately declined sharplydoto 2 m from the lake bottont-urthermore, the average
conductivity observeth thethree sitesvas30.4+0.0, 307+0.3 and 30.5+0.2 respectively. In addititre
overall temperature, pHissolved oxygen and conductivity in the lakere15.0+0.£C, 6.49+0.01,
20.02+0.27mg/L and 30.5.1+0.1 pg/L respectively (Apperdix Historical data shows that pH has not
changed significantly over threkecades but calcium levels hasignificantlydecreased and inversely total
phosphorus has significantly increased (Fig)rér'he morphoedaphic index (MEI) is 3.87, 3.91 and 2175 i

Site 1, Site 2 and Site 3 respectively and the overall MEI of Brady Lake is 3.51+0.223)Table
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Figure 5: Dissolved Oxygen Profile
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Figure 6: Historical WateiQuality Profile (Source: MNR and MOE)

2.4. Discussion
Brady Lake is a stratified lake as both Site 2 &itd 3 show a prominent thermocline (layer within a lake,
in which temperature changes rapidly) (Fig8yreBelow the thermocline, thieypolimnion, is the dense

bottom layer of water in a thermalgtratified lake. In our study, we found thlaé hyplimnionbegins at a

11



depth of 8 m in the large basin (deepest basin) (Site 2) and 6 m in the central basin (Site 3). The hypolimnion

typically the coldest layer of a lake during thenmerand the warmest layer during winter. As field work was

undertaken in the first week of October, relatively cool temperatures were observed in Brady Lake. The

hypolimnetic dissolved oxygen concentrationiakes is a critical factor to predict the environmental stressors

in lake ecosystem#®gterson et al., 2009). For instance, many fish species cannot survive in low dissolved

oxygen concentrationhe hypolimnetic dissolved oxygen concentration in Braake at Site 2 (below 6 m)

and Site 3 (below 8 m) were 6.20 mg/L and 4.09 mg/L respectively, which are either below the below or near

the critical level for lake water (>8 mg/L) as per Provincial Water Quality Objectives (PWQO) (MOE, 1994).
Comparativelyery low water clarity $ecchi disk reading) was observed in SigTable3) might be

resulting from high amousbf nutrient loading around the shore line (FigQrend inflow of sediments to this

site due to soil erosion (Figud®. These observatiesnwvere also supported by the highest MEI (2.75) in this site

which is an indicator of lake productivity in terms of trophic status. Moreover, the historical data at Site 2

indicates that the clarity of Brady Lake is increasing over time (F@uiadicatingthat the primary

productivity of Brady Lake might be declining (as water clarity increased 2.4 times between year 1968 and

2011). Further comprehensive studies including additional water quality indices (like phosphorus, chlorophyl

a, etc.) are dical to build a conclusive assessment.

Figure 7: NutrientLoading (in the form of organic debris) from Sit& (Goetz, 2011)
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Figure 8: ShorelineErosion (Goetz, 2011)

SecchiDisk Reading (m)

1970 1980 1990 2000 2010

Figure 9: HistoricalSecchi Disk Reading Site2 (MNR,2011)

The mean pH (6.49+£0.01) in Brady Lake is low but just within the acceptable ranges for fish and other
aguatic organisms and is within the ranges of the Provincial Water Quality Objectives (PWQO) which is
determined to be between 6.8.5 (MOE, 1994 The low pH value in Brady is very commionakes on
Canadadés Precambrian Shield. I n particular, the
consisting of quartzite or granite b a stiesdMegaagerleo gy
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al., 1983). Thus, like other lakes situated on the Precambrian Shield, Brady Lake is vulnerable to acidificatiol
(from acid rain) as it lacks "buffering" capabilities.

The maximum depth (10.4 m) and mean dissolved oxygen (9.50+0.27 im@tgdy Lake is within the
lowest acceptable ranges for fish (580 mg/L; MOE, 1994; CCME, 1999), except at the hypolimnion (at 7 m
depth) in Site 3Kigure 3). The very low oxygen level (4.09 mg/L) near the bottom of -S3teould be due to
excessive nutrient loading (like organic debris, etc.) and other anthropogenic stressors like hydrogen sulphide
(H2S), etc. High concentrations op&lare well reported in the hypolimnion waters in many thermally stratified
lakes (Reynolds and Haines 1980;gde et al., 1994). On the other hand very high dissolved oxygen aBSite
measurect1l m depth might be due to mixing of water through shoreline runoff and water inflow in this site.
Many fish, likeMuskellungeneedto live in the hypolimnion during tasummer. The hypolimnion is isolated
from the atmospheric and photosynthetic supply of oxygen from the time when the lakes become thermally
stratified during spring until recirculation or turnover takes place in the fall season. The hypolimnion must
confin enough dissolved oxygen in order to sushMirskellungeor similar species over the summer. When
nutrient enrichment takes place as a result of shoreline development, the algae proégctioposition cycle
depletes the oxygen in the deep waterdiefttypolimnion. Low concentrations of dissolved oxygen in bottom
waters impair théluskellungerespiration, and therefore its metabolism, which compromises its ability to
swim, feed, grow and avoid predators. Studies have showjutleaile Muskellungeneed at leasi-8.4 mg/L
dissolved oxygen of watand thislevel is also sufficient for natural recruitmefafmeret al.,2004. The
dissolved oxygen and pH in Brady Lake (all three study sites) are within the range of Provincial Water Quality
Objectives (PWQO) (dissolved oxygen:-8mg/L; pH: 6.58.5) (MOE, 1994). But recently the Ontario
Ministry of Natural Resources has set new criterion for dissolved oxygen at 7 mg/L for the protection of lake
trout habitat and other similar species (MOE, 2010).

Even though the mean water clarity readings (Secchi disk reading) in Site 1 and Site 3awere at
mesotrophic level (2 m), Site Zhowed a very clear readif®.97 m), which is at oligotrophic levels-8m)
(Carlson, 1977). It indicates that theductivity of Brady Lake could be low. The finding is also supported by

the MEI data (3.51), which is below for madtthelake fishes as manyluskellungeprefer MEI values ranging
14



from 810. In addition, historical data demonstratteat thewater clarity increased over time, as Wu (1991)
reported that the secchi disk reading near -Siteanged between 2.3 and 3.4 m in the period of -19B3,
compared to our observation (6.97). This increased water clarity suggests that the lakeothuat/prenough
to supportMuskellungepopulations as well as othigsh populations In 2009, Keller and Stovéresidens of
Brady Laké also recognizethatwaterquality wasdeterioratingor afew yeas, which is most likely blamed
from poor waterinflow (AppendixD).

Based on historical datthe biomass o€hlorophyll a reportetb bebetweerthe range of 3.9 to 4.5 pg/L
in the periodbetweenl 9861989 (Wu 1991), whicindicated that the lak&as almosattheoligotrophiclevel.
Although Clorophyll a biomasg(a significant indicator of lake water quality and primary produttiin terms
of phytoplanktonBoyer et al., 2009vere notcollected;Wu (1991) suggest that Chlorophyll a biomass could
decreasever time(Wu,1991).

Historical dataevealsthatthetotal phosphorus of Brady Lake has been within the rangel2(8 mg/L
(which was monitored between 1996 and 206%jyre §, which confirns that Brady Lake can be considered a
mesotrophi¢moderately nutrierénriched) lake based the Ontario's inland lakes on Precambrian Shield tropic
level status (MOE, 2010; see Tad)e Wu (1991) also categorized Brady Lake as a mesotrophic lake (based or
secchi disk reading2-5 m; chlorophyll & 2-10 pg/L; and total phosphorud.0-18.5 pg/L). Inaddition,based
on historical data, there is a trend of increasing total phosphorus in Brady Lake @rigah®sphorus is an
essential nutrient that isigplied to aquatic systems framatural sourcesush as rainfall and overland runoff,
and as well asumansources Unlike most aquatic pollutants, phosphorus is not toxic to aquaticHiigh
levels of phosphorusan set off a chain of events that can have serious repercussions on the aesthetics of
recreational waters arahthe health of coldwater fisheries. The mhumansourcef phosphorus tanany
recreationainland lakes are sewage systems from houses and cofagi®rmore, learing the sheline of
native vegetation, usin@grtilizers, sorm water runoff and increagsoil erosion dlcontributeto increasing

phosphorugevels inlakes.
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Table 4: Total Phosphorus an8ecchi Disk Reading, and th&elationship tol rophic Status

Trophic status Total Phosphorus (pug/L) SecchiDisk Reading (m}f
Oligotrophic <10 4-8
Mesotrophic 10-20 2-4
Eutrophic >20 0.5-2

' MOE, 2010; Clarson, 1977
Excessive phosphorus loading in a lake promotes the growth of algae, sometimes leading to algal
bl ooms on or beneath the | akeb6s surface. The ;5 o0
aesthetic appeal. In addition, more seriofisot$ may occur after the algae die and settle to the bottom. When
this takes place, bacteria levels increase in order to decompose theralghereforeonsuming more oxygen
in the water column. The increasing trend of historic total phosphorugqfegete6) needto beconsidered
cautiously in future Brady Lake water quality monitoring. If the iasheg trend of total phosphorasntinues

at the same rate thefuture, it could have negatiaffects orthe primary productivity of Brady Lake

3.0 Brady Lake Zooplanktonic Communities
3.1 Introduction

Zooplankton arenicroscopic animals which live in the water column of both fresh water lakes and
rivers and salt waterEPOCA Arctic, 2010) They arecritical to thehealth of aquatiecosystems They
represent a large portion of the biotic material found within a lake system (Indiana Clean Lake Program, 201(
The majority of zooplankton are microscopic, and they reproduce asexually. They are a main source of food
fish in the l&es. Zooplankton are also responsible for eating algae from the lake, which may otherwise begin

take over (Indiana Clean Lake Program, 2010).

There are four main groups of Zooplankton; Rotifera, Cladocera, Copepoda, and Ostracoda. There ar
approxmately 2,000 species of rotifers that live in fresh water (The Marine Conservation Society, 1998). The
majority of these species are nomtile. The Cladocerons are plantooiastaceanslhey have two antennas

and swim using their second one. Theymmstoplankton and other zooplanktffhe Maine Conservation
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Society, 1998). Copepods make up the majority of the macrozooplankton. They swim using an antenna and
front part of their bodieéThe Maine Conservation Society, 1998). Ostracoda haweiad flat body which is
protected by a shell like covering. Although these organisms are tiny, they can tell us a lot about the state of

lake, making them perfect study specimens for Brady Lake.

3.2. Materials and Methods

Zooplankton were cadicted at the same three sites where water chemistry data was obtained. A
Wisconsin Plankton Net was used to collectZbeplankton (Figurd0). The netwvas composed of 250 micron

mesh, and a small bottle on the end which contains the sample.

Figure 10: Demonstratinghe use of the Wisconsin Plankton Net at Brady Lake (Goetz, 2011)

To retrieve samples, the plankton net was dropped down at 1m intervals. One meter intervals were
chosen because this is the first year Brady Lake has been sampleds areté@sisary to obtain thorough results
for all depth of the lake. The rope attached to the net had meter markings labelled on it, this ensures accurac
when dropping the net. Once at the desired depth, the net was brought back up and a sample was captured
the bottle. The sample was then poured out of the bottle attached to the net and placed into a sample bottle.

The sample bottle was then preserved with 70% isopropyl alcohol. The Wisconsin net was rinsed with distille
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water between hauls to avoidmnsple contamination. This process was repeated for each meter at each of the

three sites.

The KakNing (2009) processing method was used. The Zooplankton samples were rinsed of the alcolt
using distilled water. Ethanol 70% was used to rinse them into a jar. Once in the jar, approximately 2mL of
glycerine and 1mL or lodine was added. The iodine sthmZooplankton and makes them more visible under

a microscope. The glycerine was added to help preserve the samples.

Using an eyedropper, 1mL of the sample was taken out and added to a SedgackCounting Cell.
A glass cover slip was then cariiplaced over the cell to avoid air bubbles from occurring. The cell was then
placed on a compound microscope and 10x power was used. Four transects were used randomly chosen or
cell (Figure 1}. Anyzooplankton observed webeoken down intdhefour taxa; Rotifers, Cladocera,

Copepoda, and Ostracoda they were then recorded on sheat@Available in Appendix ¢

Figure 11: Enumeration oZooplankton in Lab (Goetz, 2011)

The relative abundance of Zooplankton was calculated ontteeathmplesvereenumerated. The
abundance was calculated by diving the number found in each taxa by the total found per sample. This num

was then multiplied by 100 to get the percent. This process was then carried out for the remaining samples.
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3.3, Results

Of all the taxathere was an abundance of both Copepods and Rotifers. There were very few Cladocel
and Ostracodadrigure 13Figurel5shows theoverall trends in zooplankton for each of the three skggure

12 shows the relative total aliance of Zooplankton at site 2.
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Figure 12: Relative Abundance of Zooplankton (Sie
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Figure 15: Zooplankton Results Site 3

3.4. Discussion

Brady Lake displayed a wide variety of Zooplankton from diffetara (Figurel4). The levels of
zooplankton in Brady Lake are relatively high compared to other lakes in Ontario (Rusak et al. F2002).
research in other seasons should be conducted. This would give a better picture of the taxas and abundance

Brady Lake. Some factors which may influence this would be time of day and season.
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Figure 16: Photo of Rotifer, Ostracod&opepodand Claudoceréirom left to right). EPOCA Arctic, 2010)

In general, there were higher densities within the first few meters of the lake. This could be due to
higher levels of food in the photic zone. Sampling occurred early in the mornioly alko affects the results
slightly. As plankton move through the water column at nf§he Maine Conservation Society, 1998),
sampling could have occurred at a time of travel, rather than rest. Zooplankton move around during times of

low light, wherethey travel to the surface to eat phytoplankfbime Maine Conservation Society, 1998).

Sampling occurred in a time of fall overturn which would leads to a high flux of nutrients and cool, low
light temperatures. This is a direct result of shortgsdaith less hours of sunlight. As zooplankton move in
low light conditions, this would explain a flux of zooplankton in different water columns. Further
recommendations would be to collect zooplankton using the Wisconsin Plankton Net at differeat tiraes

year. This would eliminate bias and provide a wide range of samples to draw conclusions from.

As Brady Lake is a mesotropHake, it is normal to find higher levels of zooplankton and algae. As
discussed in section 5.0, there were no Spiny water fleas found during this sample event. Their presence do
exist in many surrounding lakes, and needs to be carefully monitorexe aJpopulation of Spiny water flea
becoms established, it is very hard to control them. They are very adaptable and require no specific lake
conditionsto thrive in. The best control measure would be to monitor the lake and anything being put into the

lake (i.e. boats). Itis recommended that regular sampling occurs and monitoring protocols are put in place.
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4.0 Brady Lake Benthic Macroinvertebrates

4.1. Introduction

Freshwatebenthic macroinvertebrates, lnenthos, are animals whdo not possess backbones and are
larger that ¥2 a millimetre. These animals reside on rocks, logs, sediment, debris and aquatic plants during a
period of their life. Benthos includes crustaceans such as crayfish, mollusks such as clams and snails, aquati
worms and the immature forms of aquatic insects such as stonefly and mayfly nymphs (MDNRT2805).
presence and abundance of specific macroinvertebrates such as sRiretiptera) which are very sensitive
to pollution, indicate a healthy nguollutedlake. As the more sensitive organisms die off, the lake is left with
only more resistant macroinvertebrates, such as blood w@hi®(omidae)ndicating a higler pollution

level.

4.2 Materials and Methods

To conduct a benthic survey on Brady Lake, the Ontario Benthos Biomonitoring Network Protocol was
followed. Due to insufficienscreeningequipment on site, a window screen created into a kick and sweep net
was used to collect benthics samples. This wegsiead from the Ecosystem Management Technologynr
along with hip wades that were used to conduct the protocol. To gain access to each of the four test sites, a
9.9hp fishing boat was used. At the point of arrival on the first site, it was notedd¢hagreap member was
aware of their roles in order to remain efficient. Each of the four sasshwsen in each portion of the lake to
best represent the overall health from one end to the. dthisrwas conducted through educated observation

which allowed for a fair determination towards choosing a relatively productive site (Figure 1.2.2)
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Figure 17: Benthic Sampling, Site 3 Facing West (Goetz, 2011)

Once each site wascated, 1m out from the shore limeas measured he direction of water flow was
then determinetb give us the best chancegasthering asample. At the 1m mark away from the shorelane,
1m by 1m square wameasured oub conduct the kick and sweépigurel?). The kick and sweep was
performed for 10 minutes as the Ontario Benthos Biomonitoring Network Protocol requires. It was done using
kicking motion towards the net along with rubbing aggregate and branches within the sample site. A sieve we
then used to strain out unnecessary watel to keep all gatheredrbkics. As the samples were gathered, they
were held in containe@ndwere presena with 70%isopropylalcohol until further analysis. Three weeks after
obtaining our four containers of bethics, analysis belyatie lab, Pofessor Barllliot demonstratethe
protocolusedto properly analyze eadample This was done by first measuring the sizeathsamplen ml.
Thesamplesvere then poured infdargetray for further analyzingSpoons were usdd extract manageable

sample sizesThesamples were then viewed under a size enhancing microscope, each benthic was record or
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tally sheet available in Appendi Thisprocessvas done until either the whole sample was used or a count of

100 benthics was reached.

4.3 Results

Each ofthefour test sites brought different results that in turn will play a significant role in assisting
with the overall assessment of the lake. Each site sh@eadsAmphipodaand SnailsGastropodaas a

relativelydominatespeciegFigure 18).

Figure 18: Photo of aStoneflyPlecoptera Mayfly EphemeropteraBloodwormChironomidaeand
ScudAmphipodafrom left to right) (Lebanon Country Conservation, 2010)

Table 5: Benthic Sample Sizes

Site # Total Sample | Portion of Dominate BMI | Additional
Size Sample Used | Found Notes

1 1750ml 31% Scuds Relatively
Productive

2 2000ml 52.5% Scuds Moderately
Productive

3 1700ml 100% Snails Unproductive

4 550mi 54.5% Snails Moderately
Productive

After completing the Simple Biotic Index using ttoeir sample location fotested sites (Brown, 2009),
the overall healtlof Brady Lake with respect to benthic richnessdetermined Table §. The Simple Biotic

Index (Figure 19)is used to help determine consists of the following categdress than @ is considered
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Poor, 4059 is viewed as Fair, 609 is determined to bBood and any value above 80 is Excell&ite 2 was

shown to be most productive by coming closest to falling under the Good category.

Simple Biotic Index
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Figure 19: Simple Biotic Index Values
4.4. Discussion

Performing a study on Benthic Macroinvertebrates takes many years of analysis to develop trends anc
determine théealth of a system. Based on fimglings to date, the lake has been deetodzkin fair condition
in accordance to benthichiness. Because this is the initiating year of this study on Brady Lake, we are able to
simply bring forth a concrete start to the study by following the identified protocol and produce reliable results
for the coming years ahead. This will subsequently k» accurate findings that will allow for information to

be referred to in a confident manner.
5.0 Brady Lake Aquaticlnvasive Species

5.1. Introduction

In today's globalized era, human activities rapidly removed the natural barriers thhishanreally
isolated species. In the Great Lake Basin alone, nearly 200 sfremesmound the world have beertroduced

(Lewis, 2005). hvasive species spread quickly into inland lakes through recreational activities such as boatin
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angling, and though the release of live baiVith nonative predators present to keep populations in check,
nonnative speciesanflourish and become invasive which can become economically and environmentally
detrimental. For instance, invasigpecies are recognized a leading threat to biodiversity and native species
(Ciruna et al., 2004). They disrupt food webs, degrade habitat, introduce parasites, and di$eyses
affecting native species and putting them at {Mkistry of Natural Resources, 2011According to the
Commi ttee on the Status of Endangered Wildlife,
Canadads threatened species and 16% of Cannatdea 0 s
species (Lee, 2002). Fuetimore, increasing temperatures afichate change suggest that the severity and
abundance of invasive species are likely to increaie in terms of abundance and distributjbee et al.,
2008), thus adding more pressure to native species, especaligspt risk. Preventing the introduction of
invasive species is crucial as it becomes very expensive and difficult to eradicate the species once they are
established (Ciruna et al., 2004; Leung et al., 2002; Lui et al., 2008). According to the Mihidatyral
Resources, the most commaguatic invasive species in Ontario (excluding aquatic plants) consfstiaf
carp(Hypophthalmichthys spcRound gobyNeogobius melanostomu$ga lampreyRetromyzon marinus),
Rust crayfish Qrconectes rusticug Ruffe Gymnocephalus cernuu$lishhook water fleaQercopagis
pengo), Spiny water fleaBythotrephes longimanusjebra mussledireissena polymorphgdMNR, 2011).
Different invasive species have different ecological impacts (Lee et al., 2008hsfwice, the
introduction of Ruffe will compete with native forage fishes for zooplankton and benthic insects, while also
predating on their eggs and larvae (Lui et al., 2008). This results into a hgiteffect as it diminishes the
food source availality for forage fishes, which therefore also reduces the food source availability for large
predatory fishes (Haerdrich and Hamilton, 2000). As another example of ecological impact, the round goby i
an aggressive competitor to native species and corsslange numbers of toxic snails and mussels, therefore

perpetuating toxins within the food web (Lakeland Alliance, 2005).

Aquatic invasive species, such as the spiny water flea, have been accountable for the disappearance

species and declines in specabundance, density, richness, and biomass in the Great Lakes and other inland
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lakes in Ontario (Lui et al., 2008). Consequently, it is critical to consider aquatic invasive species when

analysing the state of Brady Lake.

5.2. Materials and Methods

As previously mentioned zooplanktons were collected from the three sites and later analyzed on a
compound microscope at 10x magnification. With the aid of "Field Guide to Aquatic Invasive Species” (Lui et
al., 2008), observations for spiny water flea andhitglk water flea were conducted while calculating the
zooplankton density. Due to the lack of resources and time, the remaining methods of data collection were
through brief observations at the site, examining theating Species Watch Maplagt updagd in 2010)

located at the local Ministry of Natural Resourcdgefin Minden, and through secondaegearch.

5.3. Results

Therewere no spiny water fleas fishhook water flea identified during the zooplankton assessment.
Furthermore, there were invading species sightings in Brady Lake on the "Siw&Species Watch Mdpat
the MNR office. However, based on the mapasive species were sightedsieveral lakes in the surrounding
area Moreover, according to the "Inseve Species Watch Progm Annual Report: 20054uthoredoy the
Ontario Fedeation of Anglers and Hunters (OF) and Ontario Nhistry of Natural Resource$NR.), spiny
water flea was discovered in two Haliburton County lakes (Halls Lake and Little Hawk Lake), which are both
within 30 kilometres from Brady Lake (Lewis, 2005). Also based on the sim@8pecies Watch Program
Annual Report: 2009", spiny water flea was discovered in Redstone Lake, 35 kilometres from Brady Lake.
Furthermore, the Spiny Water FIBsstribution Map(Figure20) demonstratethat several sightings have been

reported near Haliburton County.
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Figure 20: Spiny Waterflea Distribution Map (OFAH, 2011)

5.4. Discussion

Although the results of this assessment conclulat Brady Lake is currently free of invasive species,
it is imperative to recognise that thevasive Species Watch Maphas last updated a year ago and zero
sightings does not necessarily signify zero sivaspecies There is still a possibility Ht species are actually

present but in low abundance, or simply not yet discovered.

Introduced species would change the ecosystem of Brady Lake, potentially altering the food web,
reducingspecies abundance, density, richness, and bioofi#iss lake. Wst case scenario, some native
species may become locally threatened or extinct. Different invasive species will impact the ecosystem in

different ways, thus affecting different native species, here are some examples:

- Spiny water flea and fishhook watéga: the top predatory fishes, like muskellunge, become vulnerable
through changes in the food web. They reduce the food abundance for small forage fishes, causing a domin

effect up the food web.
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- Rudd: its large appetite for aguatic vegetation cayratke spawning and nursery habitats for native fish, like
muskellunge and yellow perch. Furthermore, more nutrients get released into the water as it does not proces

food efficiently, resulting in lower levels of dissolved oxygen and reduced watey eadtquality.

-Rusty crayfish: competes aggressively with native crayfish and eat twice as much the native species, thus

reducing the abundance and species diversity of aquatic plants, which several species relies on.

-Zebra mussel: filters out planktevhich can make the water clearer, thus forcing light sensitive fish, such as
walleye, into deeper habitats. Also causes increase occurrence of toxic alga blooms, affecting a variety of

wildlife.

It is critical to detect and report insi@e species upon initial discovery in order for appropriate actions to
be taken. Stringent preventive and sighting measinasld bollowed, especially due to the fact that
invasive species have already been discovered in nearby water bodies. Inmradntze sighting measures,
the Brady Lake users should familiarize themselves in identifying aquatic invasive species. Furthermore, if ni
already a member, users should participate in the Simg&pecies Watch Program”, formed by OFAH in
partnershipwvith MNR. This provides an opportunity for volunteers to obtain identification training and
monitoring tool kits. For further information, volunteers can call the Invading Species HotBO&-663
7711) or visit the website (www.invading species.coBgsed on secondaresearch, there are no reasom
assume that Brady Lake cannot support aquatic invapeeegpopulations. Aguatic invasive species are

highly adaptable to a variety of environments.

6.0 Brady Lake Shoreline Development

6.1 Introduction

Lakeshores for a long time have been an ideal location for human settlement, be it for practical, aesthe
or recreational uses. Unfortunately, continued development of riparian zones on lakes has damaged the

ecological integrity of the aegdtic and recreational values that attract settlement to these areas in the first plac
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As development increasasjtrient loading increases causing increased chance of algal blooms decreased

dissolvedoxygenetc and the lake in turn suffers.

6.2 Materials and Methods

Shoreline developmeiat Brady Lake was assessed on the basis of casual obsemattorical

information was gatherad order to understangrevious land usdsadingto the shorelin@ current state.

6.3. Results

It was nokd that virtually every cottage ownesida motorized boatn their property. We found that
Brady Lake has 130 proposed property lots which account for roughly 2/3 of the exposed shorline. Of these ]
properties, 106 are developed. Our research shbitledo nohistorical datgertaining to previous riparian
aguatic vegetatiorinformation such as this could beefis to determine more sensitive spedieat are

typically more susceptible to wake that is mainly caused by passing boats.

Figure 21: Vegetation on Riparian Zone (Goetz, 2011)

Noted absent vegetation could lead to future information when finding what chemicals may be entering
Brady Lake that certain aquatvegetation cannot handle (Fig@®. Roughlyone t hi rd of Br a
shoreline is crownand that cannot be developald therefore protects most of the south to south east facing

shoreling(Figure22).
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Division of Lots on Brady Lake

Figure 22: Division of Lots on Brady Lake (Wu, 1991)

6.4. Discussion

Water quality issues can be relateditedegree and type shoreline development. Historical
informationgathered from conversations awmioservations of Brady Lake indicate teammer camps were a
previous use of the lak&hisgavefurtherunderstandingvith regards to thamountof beach fronts that have
been createdDther obsevations revealed how closettages are together and to the shorelineh assists in
predicting which areas may be affected more heavily by rumbf§ plays aignificant role pertaining to
activity levels aroundhorelinef the lake and how theearby ecosystem xeing affectedin order to
mitigatethese issuesheyshould be addressdéidroughcottager education and awareness towards preventative
impacts.lt is recommended that cottagers make an effort to naturalize their shoreline progdessehbing

nearby activity and planting native plants.
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7.0 Brady Lake Beaver Management Issues

7.1. Introduction

Beavers are classified as large, semi aquatiemts. They can be destructive and intrusive if not
managed properl y. Beaverds main habitat is al on
species and create wetlands through the use of dams. These wetlands provide valuablbatbithtdoe

wildlife. Beavers and humans are in constant conflict and the resolution is to manage them accordingly.

There are many benefits to beaver dams, these include; erosion mitigation, creation of wetlands, groul
water recharge and ground waigole elevationAgricultural Engineering Department at the University of
Minnesota, 2008). There are many countries around the world that are reintroducing beavers because of the

many benefits.

At times beavers are considered an unwanted species.iripagt homes, gardens, roads and other
types of manmadstructures andhfrastructure.Often beaverare removed from their habitat or deterred using
numerous methods. The three most commonly used beaver management strategies are dam removal, live
trappng and relocation, and water level control devices. There is evidence of beavers at Brady Lake and the

surrounding area.
7.2. Materials and Methods

After talking with some local cottage owners, therexe differences in the understandinghsd beave
topic. Some locals believe that the beavers have caused an increase in water levels while others believe the
has been a decrease in water levels. Adjacent to Brady Lake there is a whgaaadbservations were
recorded Figure2). This studywas done through observation and a comparison of Brady Lake to other

literature found. Observations took place 5 October 2011, and photographs were taken.
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7.3. Results

There was one lodge found and recorded within the s@tiand (Figure23). Each lodge on average
houses about six beavers (Hinterlandébés Whods Who

fresh, without further monitoring of activity it cannot be said whether or not the lodge is active.

Figure 23: Beaver LodgdGoetz, 2011)

At the south western end of the lake, right before the water flows out through the culverts there is a
depth stick. From the time the culverts were installed to October 2011 the water level has fluctuated
approximately 8cm. This number was obtained fromAlthough it cannot be said with confidence that this is

due to beavers, with further monitoring further conclusions can be made.

7.4. Discussion

It can be said with confidence that there are beavers in the arsdoWever unclear as to what the
locals believe the problem to be. Without further monitoring, no conclusions can be made at this time. Itis

recommended that consistent monitoring of beaver activity along with water level monitoring take place. Itis
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strongly recommended that the depth stick be monitored regularly to give a better understanding of water lev

fluctuations.

If the Lake association decidduat the beavers need to be managed it is recommended that dam
removal is not used as an optidine removal of beaver dams can negatively affect fish habitat and may not
necessarily remove the beaver from the area (Fisheries and Oceans Canada, 2010). The beaver will most lil
begin rebuilding the dam within a day. If the beavers are impactiteg Veaels, installing a water level control
device would be suggested. A culvert guard is a mesh grill which is placed on both the upstream and
downstream side of the culvert (Massachusetts Division of Fisheries and Wildlife, 2004). Another water
contrd device is a deep water fence. These are placed at the intake locations to prevent beavers from creatir

dams.

If a solution cannot be found using a water control device, relocation of the beaver is anDpson.
option, in many cases is temporatf/the area is suitable for beavers, chances are they will return. When
beavers are relocated, they are often relocated to another area where beavers already occupy. This usually
to the newcomer being killed by the established beavers. Anath&olcoption is to trap and destroy the

beaver. In any case where beavers will be trapped, a licensed trapper is required to carry out the process.

8.0 Conclusion and Recommendations

Recently, Brady Lake's cottage ownbesrebemme concernedver the water qualityinfluenced by
beaverdam construction.For Brady Lake, evaluating the current ecological state of the lake, and determining
the impat of beaver damis imperative.

Hendry and Leggatt (1982) Yasurveyed many recreational lakeghe District of Muskoka and
Haliburton, whichall belong tothe Precambrian Shielbrmation.Theyconcluded that developethoreling of
cottaged lakes atbe source of fecal indicator bacterizake bacteriological index and some nutrient water
guality index (inclwing phosphorus and chlorophglineed to be includeith future Brady Lake monitoring
plars, which are crucial for identifying the impacts of shoreline cottage development andipcatietakes
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health. Furthermore, @gular monitoringf lake water quality (including abiotic and biotic stressors) will help
the BLRAunderstand the impacts of lande activities on water quality, enablitngmto make informed
decisions about managing and prategBrady Lake waterlt is suggested thatdal indicator bacteria
especially total coliform anH.coli be included asraindicatorfor future Brady Lake water quality monitoring.
In addition sewage disposal systems need to be inspected at Brady Lthksy ase generally recognized as
increasing vater contaminatioand other anthropogenic stresso@ne study rev@edthat only 40%of all
sewage disposal systemsre performing satisfactory within four lakes of Muskoka in 198@gy1992)
however that study was conducted over twenty years lgidher study and regular monitoring igjuered to
understananore detailaboutlake statusn orderto complywith the regulationsespecially the_akes and
Rivers Improvement Act to ensure proposed water works do not adversely affect water qualiseamchue
erosion and silting.

Present studies reveal that Brady Lake is a théyrs#datified mesotrophic lake, however, itis not
possible to predict about thernover (mixing of lake water from the surface to the bottomayacteristicef
BradyLakeas water chemistry data were only collected during one month (October, 2011); as there is no yea
round monthly datawater chemistry strongly influences planktonic and benthic communities, for example, the
abundance of copepods among zooplankémadow pH levels may influence Brady Lake's trophic stage,
resulting into a oligotrophic lake (Torres and Rylander, 2006). As a result of changing trophic status, Brady
Lake maybecome less biologically productive, thus supporting fewer species. Evideedeced
productivity coincides with the Simple Biotic Index value (through Benthics) as the water quality falls under the
fair category.

From preliminary observations and secondary data, there were no aquatic invasive species present ir
Brady Lake, havever,monitoring and preventive measures are strongly recommended as spiny wated flea
other invasive species wedescovered in nearby lakess near as 30 kilometres away. krigical to detect and
report invading species upon initial introductiarorder for appropriate actions to be takdiereforejt is

important forBrady Lake users ttamiliarizethemselvesvith identifying aquatic invasive species.
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Identification training andnonitoring tool kitsare available through the Species WatobgPam ( at
www.invadingspecies.com), formed by OFAH in partnership with MNR.

Shorelines of Brady Lake have bemmdeallocation for human settlememye to its aesthetic.
However, as a result of shoreline developmehorelineecosystems have bedamagegespeciallyin the
riparian zons. For example, it is assumed that shoreline development, coupled with other human activities
altered species diversity through increaseitl erosionanddiminishmentof naturalsheltersandspawning

grounds of guatic fauna

From field observationand discussions with some of Brady Lake cottage ovans, it is clear that
beavers living in and around the Brady Lakat may be impacting cottage propertiasthe nunber of
beavers is unknown. Thus, it is dealging to concludas towhetheror notthe beaver colony living ithe
areais considered to bdetrimental or not fothelake. In addition, it was uclear whethethebeaves are
causing any impacts dhelake water levehs some locals believe theavers have increaswater levels
while others believavater levels have decreasedlt this point, dam removal is not recommend@dbeaver
management in Brady Lake as the removal of dawang negatively impadish habitat(Fisheies and Oceans
Canada2010) A water control device (culvestincluding culvert guard on botipstream and downstreaait
the lake outlet (Anso@reek) is supposd to regulate lake water at historical lesralithout increasinghe lake
water level. Furtherbeaverstudesand their impact®nwaterlevel fluctuationandas well avater balance of

Brady Lake is required fgeroducing conclusiveuggestions

Soil erosion can be reduc#dgough restabilising the shorelimgth native vegetatiormestricting from
chemicalfertilizers on propertieandpreventingunintendedstormwater runoff can significantly reduce
phosphorus leveh Brady Lake Educating and encouraging locakidents ign easy solution ikimiting
unwantechutrients fromentering the lakeFurthermore, Isoreline vegetation effectively traps and hinders
nutrients and sediment from entering the lake and stabilizes the banks, reducing the need to install and main
expensive retaining walls and harihgshorelines.All these steps will helpmprovethelake trophic structure

and n turn,Brady Lake will becomanore biologically productive.
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Further study and regular monitoring is requiredriderstand moreetailsabout thdake status to
complywith regulations especially the Lakes anddRs Improvement Act For Brady Lake, future monitoring
of theecological state of the lake is imperative but this will require different stakehaldsarticipation
from cottage owns to public/private organizations including Ontario Ministry of NdResdurces, Ministry of
Environment and local municipalities as wells as conservation authority and visiting anglers.

The Federation of Ontario Cottagers' Associations (FOSAJready part of theake Planning program
with OntarioMinistry of Municipal Affairs and Housing. The FOCA has mandate to promsoséainable
waterfront communities by encouraging positive environmental stewardship, supporting strong community
leadership, and through promoting fair and equitable public policy.

It is recommended th#te Brady Lake RatepaygAssociationbeing a long standing member of
FOCA, continue their association with other stakeholders (including public and private) in mairBaadgg
Lake Not only will the association with other stakeholdeetp improvethe aesthetis of the lakethe
biological productivity ofthe lakeandassist in solvindgpeaver dam issues;will also increasgroperty values
Overall, regular monitoring and strong stewardship is critical in improving the state of Brady Lake while
sustaining its ecological vitalities, and balancing the integrity adetsthetic and recreationalluesin the long

term.
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11.0 Glossary

A

Aquatic ecosystem Basic ecological unit composed of living and nonliving elements interacting in an aqueou:
milieu (EION, 2011).

B

Bottom-up Effect - The nutrient supply to the primary producers (smaller organisms) ultimately controls how

an ecosystems function (Oxford University, 2011)

C

Conductivity - Conductivity measures water's ability to conduct an electric current and is directly relatd to th
total dissolved inorganic chemicals in the water (Dictionary, 2011).

D

Dissolved oxygen (DO} The amount of oxygen freely available in water and necessary for aquatic life and the
oxidation of organic materials.

=

Food Web- A networkof food chainsor feedingrelationshipdy whichenergyandnutrientsare passed on

from onespeciesf living organisms to another
Forage Fishes Also called prey fish, are small fish which are preyed on by larger predators for food.

H
Hypolimnion - The hypolimnion is the dense, bottom layer of water in a therrstifljified lake. It is the layer
that lies below the thermocline. Typically the hypolimnion is the coldest layer of a lake in summer, and
the warmest layer during winter. Being at depth, it is isolated from surfacemixiolg during summer,
and usually recees insufficient irradiance (light) for photosynthesis to occur. In deep, temperate lakes,
the bottormmost waters of the hypolimnion are typically close to 4 °C throughout the year (Dictionary,

2011).
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http://www.businessdictionary.com/definition/network.html
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I

Invasive Species Organisms that are introduced i@doreign ecosystem, either intentionally or
unintentionally.

K

Keystone speciesa species that plays a critical role in maintaining the structure of an ecological community

and whose impact on the community is greater than would be expected basedlativiegsabundance or total

biomass

Kick and sweepi A process used under the Ontario Benthos Biomonitoring Network Protocol to collect

Benthics through a prescribed screen

M

Mesotrophic - Mesotrophic lake with a moderate nutrient supply and is comnubedy water lake with
medium levels of nutrients and beds usually of submerged aquatic plants.

0]

Oligotrophic - Oligotrophic lake is a lake with low primary productivity, the result of low nutrient content.
These lakes have low algal production, and comseity, often have very clear waters, with high
drinking-water quality. The bottom waters of such lakes typically have ample oxygen; thus, such lakes
often support many fish species, like lake trout, which require coldoxgflenated waters. The oxygen
content is likely to be higher in deep lakes, owing to their larger hypolimnetic volume.

P

pH - pH is the numerical value used to indicate how acid or alkaline the water is. The number refers to the
number of hydrogen ions in the water. The pH scale rangesl-14 with 7.0 being neutral. Acid

ranges from &. alkalinity ranges from-84.
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S

Secchi disc Secchi disc is an 20 cm diameter plate will alternating quadrants painted black and white that is
used to measure water clarity.

Stratification - Lake stratification refers to a vertical change in the temperature in the lake, and in the density
water. During stratification, dissolved oxygen, nutrients, and other parameters of water chemistry do
mix well between layers, establishing cherhamwell as thermal gradients (Dictionary, 2011).

T

Thermocline - A thermocline is a layer in a large water body like lake, in which temperature changes more
rapidly with depth than it does in the layers above or below. Factors that affect the depibkaess$
of a thermocline include seasonal weather variations, latitude, and local environmental conditions, suc
as tides and currents (Dictionary, 2011).

Total phosphorus (TP} Total phosphorus is the sum of soluble reactive phosphorus, soluble ureactiv
soluble organic phosphorus and particulate phosphorus. Phosphorus is one of the key elements nece:
for growth of plants and animals and in lake ecosystems. The presence of phosphorus is often scarce
the welloxygenated lake waters and importgnthe low levels of phosphorus limit the production of
freshwater systems.

W

Wake - Thetrackof wavesleft by ashipor otherobjectmovingthroughthewater(Dictionary, 2011).

Water clarity - Water clarity is a measure of how much light penetrates though the water column. Water clarit
is dependent upon the amount of particles (e.g. suspended sediment and plankton) present. Water cla
plays an important role in determining the phytoplankistribution and abundance, which help to

determine primary productivity of the lakBictionary, 2011).
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Brady Lake Water Quality Datasheet NV,
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Brady Lake Water Quality Datasheet
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Morphoedaphic Index (MEI) Calculation

MEI=TDS/z = ---------m-mmmm- e Equation 1

where TDS = total dissolved solids

z = mean lake depth
Since total dissolved solids is related to conductivity accorditigetequation:
TDS = 0.65 x conductivity (x0.10)(mg.L) = -----------=-mm-mmmmmm - Equation 2
Therefore, MEI can be estimated using the equation:

MEI = 0.65 x conductivity/z =~ ---====m=mmmmmmmm oo Equation 3
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