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1.0 INTRODUCTION

In order to make sond, sciencebased management decisions about lowakersheds the Central Lake
Ontario Conservation Authority (CLOCA) conductsteng watershed health monitoring. This

information helps CLOCA understand current conditions, identify ecological tignodsjes a strong

basis to measure the effectiveness of stewardship activities and also provides guidance in making
informed landuse decisions. Typical components of the watershed are monitored: aquatic habitat (e.qg.
habitat assessments and temperatur@nitoring); fish and benthic macroinvertebrates (benthos);
terrestrial habitat (e.g. riparian and tableland vegetation, wildlife); and, water quality and quantity of
both surface water and groundwater. This report focuses on the Aquatic Monitoring Rrogra
specificallySpawning SurveyStream TemperatureBiological Water Qualitgnd FisheriesSampling

To ensure that monitoring is done using standardized protocols, whenever possible, CLOCA participates
in national, provincial or municipal networks. Qpartners include Environment Canada (EC), Fisheries

and Oceans Canada (DFO), Ministry of Environment (MOE), Ministry of Natural Resources (MNR) and
other Conservation Authorities.

Located east of Torontwithin the Region of Durhani{gurel), the Authority's jurisdiction
encompassef38square kilometres and is defined by the area drained by fifteen watersiagisré2).
Local municipalities located within the jurisdiction, in whole or in part, irelié cities of Oshawa and
Pickering, the towns of Ajax and Whitby, the Municipality ofi@dgon, and the townships of Scugog
and Uxbridge.

While every effort has been made to
accurately present the findings reported in this : ;
chapter, factors such as sifjcant digits and Hitron y L ;
rounding, and processes such as computer
digitizing and data interpretation may

influence results. For instance, in data tables |
no relationship between significant digits and| |
level of accuracy is implied, and as a result
values may noalways sum to the expected o :
total.

7]

Figurel: Location of CLOCA Jurisdiction (highligh
in green).

Awatershedis defined as an area drained by a river or creek and its tributaries.
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2.0 SPAWNINGURVEY

2.1 Introduction

Sampling methods for capturing fish are sometimes not suitable for obtaining all data needed about a
fishery. Many limiting factors may prevent a species of fish from reproducirngssfally (producing
young). These include poor water quality, migration barriers, temperature, water levels, illegal works
etc. Spawning surveys provide useful information for identifying critical spawning habitat. This
information is complimentary tetandard fish community survegsd is a beneficial component when
describing the health of a watershed

A spawning survey involves observing indicators of spawning, in a specific watershed. These indicators
include: the presence of adult fish in a likspawning area (e.gRainbow Trout),
the occurrence of active spawning (e.g., fish present on redds) and signs that | redd-the
spawning has taken place (i.e., spawning depressionsdais) ¢ b 2 G | f ¢
species bury their eggs in substrate: some lay eggs onriaktethers broadcast
their eggs into the water columrSalmonid, both trueSalmonand Trout(Salmo fishes.
andOncorhynchusas well as char (i.8rook TroutSalvelinus fontinaljsbuild depressions in the
bottom of streams and then lay their eggs into théd& LINS & & A 2 y(l@mhoR2 IM9TNB RR & d ¢

Spawning locations are not evenly distributed within a watershed. Therefore, collecting information
consistently oveB-5 years will identify where important reproduction areas exist and are consistently
used bySalnonid populations (Imhof, 1997).

Spawning surveys within the CLOCA jurisdiction typically are conducted in both the spring and fall. The
spawning periods for the fishes most commotaggeted by CLOCA are listedliablel.

Tablel: Spawning periods forselectedsouthern Ontariofishes

Brown Trout mid-October to late November
Brook Trout late-October to midDecember
Rainbow Trout mid-April to lateJune

Chinook Salmon late-September to edy-October
White Sucker May to earlyJune

- Imhof, J.SalmonidSpawning SurveyMethodology.
2_Scott, W. B., and E. J. Crossman. 1973. Freshwater fishes of GédshadRes. Bd. Canada BL#4:184191
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2.2 Results (Spring)
Spawning surveys tagjng migratory adult RainboWwroutand White Sucker were conducted on
various watersheds including:

Bowmanville Creek
Corbett Creek
Darlington Creek
Gold Point Creek
Harmony Creek
Lynde Creek
Pringle Creek
Robinson Creek
Tooley Creek
Warbler Creek
Westsiak Creek

oo o oo cCc o

Survey locations and fish observations are shawfigure4. Specific locations and significance are
outlined belowand withinTable4 and Table5:

2.2.1 Bowmanville Creek

There were two spawning surveychtions withinBowmanville Creek durirg010. No spawning activity
was recorded at either sitd.hese same sites were visited in 2006 and Rainbow Trout were observed in
large numbers at eachts. These differing observations could be due to slight variations in the timing of
migration.

It should be noted that spawning surveys can become more difficult to complete as the size of the creek
increases. Since Bowmanville Creek is lafgecouldhawve contributed to lack of observed fishdsarge
creekscanmake spawning surveys more diffictdt the following reasonspresence of many deep

pools withlimited visibility, turbulent waters, and wide wetted width.

2.2.2 Corbett Creek
Rainbow Trout wer@ot observed withinCorbett Creek during010. White Sucksmwere observed on
both the east and the west branch. The farthest north they were obsenasiaty Consumers Road.

2.2.3 Darlington Creek

No adult fish wee spotted withinDarlington Creek during010, whch was likely due to low sampling
effort, i.e. too few sampling sites. Although there were no migratory fish observed, yaftyear
Rainbow Troutvere capturedduringfish sampling as well amimerousWhite Suckerswith water
levels being low this spry{please refer tdl8.0 AppendixVl ¢ Climate Trends (Environment Canada
2017) for more detail3, it is possibleéhat there was aeduced amount o&ccessiblé&rainbow Trout
habitat but did not prevent reproduction fronoccurring

4 AquaticMonitoring Report 20| Central Lake Ontario Conservation Authority



2.2.4 Gold Point Creek

No migratory fish were observeslithin Gold Point Creek durirgP10.Since there wakw effort, i.e.

too few sampling siten Gold Point in 2010 is unknown if thisaccurately represerstthe numberof
fishthat utilize this creek. This ian example ovhere longterm monitoring is important to fully
understand how fish use this creekince this was the first time that spawning surveys were completed
in Gold Point creek, continued moaitng will help establish fish usage trends.

2.2.5 Harmony Creek

Rainbow Trout and White Sucker were both found during spawning gsiwvithinHarmony Creek
during2010. Rainbow Trout were found as farth as Rossland Roahd White Suckewere found as
far north as Adelaide Avenue

2.2.6 Lynde Creek
LyndeCreek had low sampling effort duri2®10 neverthelessat the one siteobserved poth Rainbow
Trout and White Suckers were documented. This site was located north of Rossihd R

2.2.7 Pringle Creek

White Suckersvere found spawning withirPringle Creek during010as far north as Rosslandd& but
no adult Rainbow Trout were documentdelven thougmo Rainbow Trout were documented, fisheries
sampling later in the summer found youoffyear Rainbow Trout at fivefterent sites. Thisinderlies

the importance of multiple observational and collection methods when monitoring fisheries.

2.2.8 Robinson Creek

White Suckers werdocumented withinRobinson Creek durirgp10 as far north as Baselinedd. No
Rainbow Trout were daumented during2010which is consistent witlprevious years spawning surveys
Low effort i.e. too few samplingtes coud be the cause of this since reproduction has been
documentedin the pastthrough stream electrofishing

2.2.9 Tooley Creek

Rainbow Trouaduts (see photos belowyvere documented within Tooley Creek in 2010 between
Highway#401 and Baselined&d. Reproductivesuccess was verified later in the summer when Rainbow
Trout youngof-year were found at the same location, as wallgpstream and dowiriieam.

o

-

Ram%w Trout Rainbow Trout
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2.2.10 Warbler Creek
No spavning activity was documented withiWarblerQeek during2010. Low spring water levels could
have attributed to thighrough restricting movement i.e. barriers.

2.2.11 Westside Creek

White Suckers werdocumentedin Westside Marsh onlgiuring spawning surveysow effort i.etoo
few sampling sites could have contributed to the limited observatigvisstside Creek watershedadse
of the most urbanized watersheds in CLOCA jurisdiclitie documented eécts of urbanization, i.e.
changes in stream morphology, sedimentation levels, temperature regimes, etc.,imatitgely for
Salmonidgo thrive in this environment (Wang et al., 2001; Allan, 2004; Utz et al., 2010).

2.3 Results (Fall)

During 2010two weeksof fall spawning surveys were completddue to this time constraintow
sampling effort i.e. too few sampling sitdikely played a role in theesults. Spawning surveys targeting
migratory Chinook Salmon, Coho Salmon, and Brown Trout were condutctheé following
watersheds:

Corbett Creek
Darlington Creek
Pringle Creek
Robinson Creek
Tooley Creek

[T I e R e

Survey locations and fish observations are showrignire5. Specific locations and significance are
outlined below and withifTable5:

2.3.1 Corbett Creek
No fall spawning activitwas document withirCorbett Creek during010.

2.3.2 Darlington Creek
No fall spawning activity waodumented withinDarlington Creek during010.

2.3.3 Pringle Creek

Chinook Salmon were dogientedwithin PringleQeek duringthe fall of 2010. Theysuccessfully moved
north of Rossland &ad. Highnumbers of Chinook Salmd@see photosyvere observed because of the
combination of low water levels and barriefsn partial barrier was discovered #te intersection of
GardenStreetand Hghway #2. Due to the high mortality experienced at thisrisy efforts to increase
fish passage during low flovese being assesseBome fish successfully passed thiglivay #2 barrier
as they were documented upgam of Rossland Road abeaver damNo evidence of Chinook Salmon
were found upstream of the beaver dam.
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~=Chinook Salmon

2.3.4 Robinson Creek
No fall spawning activity wakbcumented withinRobinson Creek durir2p10.

2.3.5 Tooley Creek
No fall spawning aatity was documented withifTooley Creek during010.
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3.0 BIOLOGICAWATERQUALITY

3.1 Introduction

CLOCA monitors surface water quality through both chemical and biological sampling. In general,

sampling for chemical and physical parameters measuressirge.g., environmental contamination),

whereas biological sampling measures ecological effects. Biological surveys involve sampling creatures,
4dzOK a4 0SYGKAO YI ONPAYDSNISONFGSa o6dal ljda 6AO o60dz3a
aqudic environment. Benthic macroinvertebrates or benthos, make good health indicators of aquatic
ecosystems for a number of reasons:

o they generally have limited mobility that makes them vulnerable to many creek stresses that
may occur;

e they have short |é cycles;

o they are easily collected and identified;

o they are relatively inexpensive to sample;

e and they exist almost everywhere (Ontario Benthos Biomonitoring Network, 2005).

Similar to other biological communities, certain species of invertebrates bpecific tolerances to
various stresses and are referred to as indicator species. Therefore, the presence or absence of these
indicator species can be related to the quality of the water.

In the past, CLOCA sampled benthos following two separate pisto@te primary protocol for

assessing water quality was through BioMAP (Griffiths, 1998). The second protocol is part of the OSAP
and is a coarse measure of water quality, which uses the Hilsenhoff Index. In order to harmonize long
term monitoring effats, CLOCA is now a partner in the Ontario Benthos Biomonitoring Network (OBBN)
coordinated by the MOE and EC. This provincial network allows practitioners to follow a standardized
methodology, share resources and receive technical support
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One method ¢ test whether an aquatic system has been impaired by human actiséga reference
O2YyRAGAZ2Y FLIWNRI OK (2 O2YLI NB o6SyGkK2a G aidSad
0SYliK2& FNRY YdzZf GALX ST YAYAYL fof samphiny dffbrt@aicls seasonNB T S
should focus on collecting reference sites (OBBN, 2005).

Z ax
b’>>"

The online database warehoused by MOE has been undergoing upgrades and analysis tools are not yet
functional. Currently, site information (i.e., identified speciesy heen entered into the provincial

database and the results, i.e. Whether a site is impaired or not, will be available once this upgrade is
complete.

Another method b quantifywhether an aquatic system has been impaired by human acts/ity

compare he percentage of three Orders of sensitive benthos; Ephemeroptera (Mayflies), Plecoptera
(Stoneflies) and Trichoptera (Caddisflies) or otherwise referred to as EPT. These orders are typically only
present and abundant in undisturbed areas, often inhabligdsensitive coldwater fishes like Trout and
Sculpins

3.2 Results

During Mayand June2010, CLOCA staff samplé@ OBBN sites throughotwatershedgFigure6).

Oneof the sites sampled &s a longerm monitoringreference site ad the remaining 1 sites were test
sites all except on®f these sitesvere new This was thsixthseason that CLOCA has sampled benthos
using the OBBN protocol.
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3.2.1 20100BBN Sampling

This yearthe small watersheds were the focfg OBBNsampling. In contrast to past years, while

more watersheds were sampled, fewer samples in each watershed were. tdieey of the small
watersheds are highly urbanized and léess disturbecheadwater aeasthat the larger watersheds
benefit from,sud as, Oshawa, Bowmadille/Soperand LyndeResults indicated that these small
watershedshave lower water quality based on biologicalitators assessed through OBBN. Per¢&eit
wasfound to be considerably lower than what was found at the reference site in Bowmanwville
watershed (BOWOB(340.9% EPT). PerceBPT was below 9% in 10 of 11 tests and below 2% in 4 of
11 test sitesTable6. A consistent trend is evident showing higher EPT percentages in the northern
sections of these watershed#lthough sites were liméd in each watershed, our sampling supports
previous studies correlating a loss of important sensitive benthic invertebrates (EPT) with land alteration
to urban or agricultural usesponseller et al., 200Moore et al., 2005Utz et d., 2009.

Riparian buffers aranimportant part of urban desigin preserving stream water qualitySream bank
vegetationfilters out pollutants from water ruroff, hence mitigating some of the impaataused by

urban and agricultural usel the ripaian buffers have not been preserved in an area of the watershed,
the creek is then subject to increased flows, fluctuating temperatures, and contaminagbfac et al.,
1997;Jones et al., 199%llen 2004. Riparian buffers alone, howevarannot ensve good water

quality. Impervious surfaces, such as roads and parking lots, reduce the amount of water that can soak
into the soil and vegetation. This water instead is directed towards creekbramgs with it many
contaminants, increased temperaturesdimcreased flow\Wang et al., 2001Yhe riparian buffers

ability to mitigate can be limitedither through stormwater draindy-passing thenor impervious

surfaces increasing flow to levels which they are unable to effectively infilivater andremowve many

of the contaminantsThe combination of limited riparian areas and increasing impervious cover in these
small watersheds contributes to low benthitwertebrate scoress evidence bthe sensitive taxa (EPT)
disappeaing with the addition of anthropgenic stressor@Jtz et al., 2009)

Ground water is also amportant source of clean wateand contributes to thenaintenance of good

water quality within a streanReverg particle tracking determined that the majority of ground water
contributing to tke small waters originates in the Iroquois Beach. This source is not of the same quantity
as the sources supplying the larger watersheds from the Oak Ridges MdztaitiefX Inc, 2000 Since

many of the groundwater discharge areas of the small watershegl$ocated in urban or agricultural

areas, potential for groundwater sources to become contaminated are Bighwardship opportunities

exist that would benefit the health of the aquatic ecosystemgh as, planting riparian buffers along

the creek or attle fencing.

Encouraging results were evidedttthe reference site (BOWOBO03) in Bowmanville watershed. This site
has been sampled for five years now an@010 itrecorded its highest results percentEPT and family
richness This isot surprisingconsidering the amount of natural covier this watershed Overall
Bowmanvilleand Sopewatershed has approximatei%and 31%natural coverespectivel(CLOCA,
2010.
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Benthic invertebrategbenthics)are important for understanding watequality but dso play ecritical

role in the food web. Benthic invertebrates are a fundamental food source for manyf@hpecies

such as Rainbow Trout and Brown Traatuire benthics as an energy source. A young salmonids diet
can be comprised almost entirelby benthics and are therefore necesséoy successful reproductioto
occur.(Oscoz et al., 2005
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Figure5: Percent EPT from OBBNsslocations sampled during 2010.
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