


Executive Summary

The Eastern Georgian Bay Stewardship Co(BGBSC) received funding from Environment and Climate
Change Canada to carry ou82month project to assess spawning, nursery, rearing, and foraging
habitat in eight tributaries to eastern Georgian Bay, which includeKdRiver. Fish habitat
assessments were focused on Walleye, Lake Sturgeon, and Sucker species, betweenrtiwitivser

and the first major spawning area or barrier to fish passage.

Spawning be@&nhancementvork was completed at Ludgate and Portage Lake Outlet in fall 2015.
Followup monitoring was completed in 2016 aadnore detailed habitat assessment was cadr@ut in
2017.During the 207 spawning season, EGBSC viditedgate and Portage Lake Outetventeen 17)
times between April 18 and Ju2®. Basic water chemistry measuremefgater temperature,
dissolved oxygen, pH, conductiyityere recorded on aBite visits and wergenerallywithin the
expected rangdor Canadian Shield waters

Three stations were set up at Ludgate and four at Portage Lake Outlet to measure water velocity and
water level fluctuationsAll but one of the velocity measuremawasunder 2.0 m/s, and woultkely

not limit Walleye, Sucker, or Lake Sturgeon movemEishishould be able t@asily move throughout

and past Ludgateup to Portage Lake Outlet. It is unknowvhether the rapids at Portage Lake Outlet
serve as a barrier to fish passage further upstream.

Water levels at both sites fluctuated throughout tepawning and egg incubation periods. Despite this,
the newly created habitat at both sites was observed to be functioning as intended with sufficient water
depth over the habitatA small amount oégg stranding was observed at Ludgdiewever,upstream

of the newly created habitat.

Fish observations were limited to twivalleye seen aPortage Lake Outlet during a regular site visit. No
night surveys were conducted on the Key River in 2017. Based on egg mat deposition, it appears that
Sucker either do natise these spawning beds, or do so in very small numbers. This is to be expected
given the lack of finer substrate (i.e., sand, gravel) at the spawning beds. In terms of Walleye egg
deposition, a total of 1,810 Walleye eggs were deposited on egg matsigateuand 7,017 at Portage
Lake OutletNo signs of Lake Sturgeon weseenin the KeyRiver.

Plankton samples were taken during the time when fry would likely be hatching. These composite
samples were visually compared to samples collected from the atiertaries being assessed in 2017
¢ NaiscootRiver and Pickerel River. TKeyRiver downstream of the spawning beds was considered to
have good plankton production.

In the fall of 2017EGBSC was unable to measuamsects across thgpawning bed. Irstead,a

gualitative approach was taken in which the substrate that could be seen from the banks was described.

As expected, most of the areas outlined as having suitable spawning sulzsirsgepond with tle

areas where river rock was placedaspa®dd. { / Q& Hnamp &L} gyAy3a 06SR SyKly

To assess nursery, rearing, and foraging habitat available downstream of the spawningb¢i8)
underwater surveysvere conducted Bathymetry, side scan sonar data, and aerial photography were
alsocollectad. Based on these surveys, there appeared tedmmediversityin substrate in the



nearshore area including bedrock, cobble, sand, clay, an@eailtock andclaywere presentmostoften

in the surveysDensity of aquatic vegetation ranged fransentto abundant. Areas with no vegetation

or sparse vegetation could potentially provide habitat for different life stages than areas with moderate

to abundant vegetationOnly two of the ten(10)surveys had any wood structure poovide habitat and

cover for fsh. Overall, thét K2 NSt AyS 2F GKS YS& wWAOBSNI R2gyaidNBlLyY ;
outlet into Georgian Baiglargely natura(88% natural 12% altered) Some of the observed alterations

included train and highway bridges, marinas, mown grase ¢tothe shoreline, and docks.

h @S NI f t asseSsBendorifinh@d that the created habitat at Ludgate and Portage Lake Outlet are
functioning as intended. Walleye are continuing to spawn at these sites, although in low numbers.
EGBSC recommends furthmonitoring during the spawning and egg incubation periods on a three to
five year basisas results from restoration efforts take several years to be fully realized. It would be
beneficial to revisit Ludgate and Portage Lake Outlet in a year with loargsan Bay water levels to
assessccessibility of the spawning bedsddegree of egg strandingEGBSC also recommends further,
detailed analysis of the side scan sonar data to supplement the observations from underwater surveys.
EGBSC does not recommeanty habitat restoration at these sites.
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ProjectOverviewand Methodologies

In 2015the Eastern Georgian B&tewardship CounciEGBSCeceived funding from Environment and
Climate Change Canada to carry out en®&th project to assess spawning, nursery, rearangl
foraging habitat in eight tributaries to eastern Georgian Bay, within the Parry Sound Distkiet
Sturgeon, Walleye, and Sucker species have been experiencing varying levels of dpalitseoin
eastern Georgian Bay. Accordinglghfhabitat assessments were focusedtioese speciewith the
goakof: (1) determining whether there isufficient habitat availabteand (2) identifying and prioritizing
opportunities for restoration Assessments were carried cadgtween the river mouths and the first
major spawning area drarrier tofish passage.

EGBSC formed a collaborative workingugrto aid in the development od field protocol for data
collection This group consisted of:

1 Arunas Liskauskas, Dave Gonder, Chris Davis, and Stepherc J3ppes Great Lakes
Management UnitMinistry of Natural Resources and Forestry

Scott Finucam Ministry of Natural Resourcesd Forestry

Greg Mayne;, Environment and Qinate Change Canada

Karl Schiefe¢ Aquatic Biologist consultant and EGBSC member

David Bywater; Environmental Scientist, Georgian Bay Biosphere Reserve

David Sweetnam Executive Director, Georgian Bay Forever
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Two main protocols were considered for this project. The first was the Ontario Stream Assessment
Protocol (OSAP), which is a standardized method of measuring and collecting fieil ti@t@rovince

of Ontaria This protocol is applicable to wadeable streafiserivers being considered in this project
were nonwadeable. Nevertheless, components of the OSAP protocol were usedagshessing
spawning bed# late summer and fall.

The other protocol considereaf tributary classification was the Rosgen Classification system. This
protocol is often used in stream restoration projects. However, the Rosgen Classification system was
designed based on U.S. rivers andynot beappropriate forcentral Ontario riversConsequently, the
Rosgen Classification was not used.

EGBSC completed broad habitat surveys on eachqi8aebeshekong, Seguin, Magnetawan,
Shawanaga, Key, Pickerel, Naiscoot, Sucker Giwetecord the location andvaluate theamountand
guality of habitat available. During assessmerEGBSC also considered whether there were habitat
limitations from human onatural stressors and identifie@hy potential restoration opportunities.

As part of the broad habitat assessments, the following inforomagvas collecte@n each river

Basiowater quality parameters (pH, conductivity, dissolved oxygen)
Water temperature

Water velocity

Water level fluctuations

Aerial photgrapls

Underwater photograph and videos

= =4 -4 —a 8 9



Substrate type

Generakize of habita

Accessibility of spawning areas during different flegimes
Potential limigations or indicators of stress

Opportunity for restoration
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For the assessments, EGBSC used a combination of methods todatiéeantd brought in standardized
protocols where possible. The project advisory team helped guide the technical aspects of this project to
ensure the data collected was not only valuable bseable for other work and reports.

To collect high quality imagery of the sites, EGBSC purchased and used a DJI Phantom 3 Advanced
quadcopter.

Three software programs were used as part of this project. Pix4D was used to create orthomosaics from
the drone photography. Reefmaster was usedriap bathymetry angide scansonardata that was
collected using a Lowrance uniinally QGI.18was used for mapping.

In addition to gathering field data, EGB8sbcollected background information and local knowledge
when possible. The informain that can be shared frovided in theBackground Informatiosection




Background Information

The Key River is situated north of the Magnetawan River and south of the Pickerel and French Rivers
(Figure ). The Key River falls within the Henvey i@ty River quaternary watershed draining an area

of 197 kn# (Figure 2)Theriver and its watershed are situated in the ancestral and traditional territory

of the Anishinabek people.

Pointe au Baril

¥

Parry Souna‘ ;

Figurel. Location of the Key River in relation to Parry Soand Pointe au Baril



Figure2. Henvey InletKey River quaternary watershed

There are two spawning areas located between the Key River outlet to Georgian Bay and Portage Lake.
The lower spawning sit@hereafter referred to as Ludgate) situated approximately 15 km east of the

Key River outlet, at the train bridge at Ludgate, iethately downstream of the Little Key River outlet.

The upper spawning ardaereafter referred to as Portage Lake Outlstjocated approximately 820 m
further upstream fromLudgate at the outlet from Portage Lak&igure 3.

Theareaimmediately around thé_udgate spawning beid owned by CN rail, the rest is a mix of private
property and Henvey InldReserve The closest village to the spawning areas was Ludgate, now a ghost
town. The village of Ludgate started as a small railwayostdd serve the lumber industry. At its peak,
Ludgate was a small sawmill village that provided homes for loggers and railway workers. The town was
eventually abandoned. In the 1900s, logs were floated down the Key River to Georgian Bay. Key Harbour
was huilt at the mouth of the Key River in 1908 for the purpose of building a shipping facility and iron
refineries. The iron refineries were never built, but the shipping facility operated between 1909 and

1916. It was reopened in 1929, and a fishery was atseated. In 1938, shipping stopped, but the

fishery remained. Tourism inspired the building of small cottages and lodges in the late 1950s

With the development of the railway, the outlet to Portage Lake was moved and a new channel
constructed Prior todevelopment, the original outlet from Portage Lake contained abundant, high
guality spawning habitat fowalleye and Lake Sturgeddpawning habitat in the new channel was not
as extensive as the habitat in the old chanelof as highquality. Overallthe new channel resulted in
a loss of fish habitat (J. Smitkeersonal communicatior2014).
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Fiure3. Location of Ludgate and Portage Lake Outlet spawning beds
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assessed Walleye populations in the Key River in 1985 and 1998. Although it is difficult to suggest any
trend-throughttime data from two years of monitoringlifferences between the results from the two
yearssuggested thathe Key River stoakas severely stresseth addition, genetic diversity in the Key

River stockvas lower than in tributaries farther north (Aiskauskagersonal communicatior2014). A

stock with higher genetic diversity may be more resilient to stressors and environmental changes.

Historic andmore recentobservations of the Key River spawning areas revealed that lower water levels
in Georgian Bay interfered with the success of Wallgyawning aPortage Lake Outlél. Smitka,

personal communicatior014) which is the preferred spawning area (Henvey Inlet First Nation,
personal communicatior015). Portage Lake Outletontains the most suitable Walleye spawning
habitat, and habitaat the lower site is quite limited (J. Smithkgrsonal communicatior014). Jerry

Smitkg Key River Area Associatid¢RAA) member and retired Ontario Ministry of Natural Resources
fisheries biologisthas been visually monitoring the Key River sitenfiany years. He has observed a
steady decline in the number of Walleye spawning at the site and a decline in the number of eggs
deposited.

In 2003, Jerry Smitkand volunteersreated appropriately sized substrate in the Portage Lake outlet by
blasting an reconfiguring the north channel to create riffles and pools that would help fish advance
farther up the Portage Lake outlet and add additional spawning habitat. Although the restoration in
2003 helped to create additional habitat and improve spawningai concluded that smaller rock



material was needed to allow fish access to the entire chafhé mitkapersonal communication,
2016)

In September 2014, EGBSC partnered with the KRAA and the UGLMU and submitted a project proposal

to Environment Carial Q& [ I | S -¢aktefrO&giah BayzGléanL) Cdzy R ' yR (KS abw
Stewardship and Habitat Restoration Fund to carryaotgstorationprojectat Portage Lake Outlet and

Ludgate The project idea was supported by other organizations, commupéiesagenciecluding:

French River Delta Associatjdtenvey Inlet First Natigriseorgian Bay Associatiddunicipality of

Killarney MNRF Parry Sound DistriBtatricia ChowFraser, Professor, McMaster UniversiyndCharles
McKinney,Technical Assistant

The restoration goals for the Key River project were to:
1 Increase the amount of spawning area available and improve the quality of habitat
1 Vary depths of rock placement to help ensure an adequate level of water over the spawning
bedsthroughout Walleye spawning and egg incubation
1 Make a positive contributiotowardsa weltbalanced and productive fish community and
aquatic ecosystem
1 Promote a healthy and naturally sustainable Walleye population

Project construction took place in f&015. River rock between 6 cm and 25 cm was barged to the
spawning beds and placed using a small excavatwr.rock was placed at a variety of depths to try and
ensure that some amount of spawning habitat would be available during a variety of watky. leaege
boulders were used in specific locations to help influence flow direction, the speed of wateafidwo
create resting area@-igures4 and 5.
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Figure4. Locations of enhanced spning habitat at Ludgate
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Figureb. Location of enhanced spawning habitat at Portage Lake Outlet

A total of 400 Mof new habitat was created between the two siteg50 nt at Ludgate and 150 fat
Portage Lake Outlet.

EGBSGas monitored Ludgate and Portage Lake Outlet each spring since the restoration wrksand
confirmed that the created habitat isifictioning as designed.



Spring Spawning Assessments

In 2017, EGBSC began spring field workthe KeyRiveron April B and ended on Jun20. During tlis
period, both spawning bedf_udgate and Portage Lake OutlBre visitedseventeen 17) times,
approximately everyhree to four days whenever possible. Towards the end of the Walleye and Sucker
spawning period (end of Magarly Jung site visits were less frequent.

Water Chemistry

A YSI PROPLUS metre was used to measure basic water quality parameters on eacly siegefisit
temperature, dissolved oxygen, conductivity, and pH. These parameterssekreted because of the
influence theycanhave on fish and fish activity, and to see if the levels recorded indicated any potential
issues.

Water temperature is extremely importanotfish. Aside from water velocity, water temperature is the

main stimulus for spawning. For Walleye, spawning males begin to move towards spawning areas when
water temperatures reach 2 tods. Spawning takes place through a variety of temperatures, bk pea
spawning typically occurs at 7 te@BKerr et al., 1997)Conversely, spawning activity typically ceases

once water temperatures reach 10 todd Kerr et al., 1997)For Sucker species, spawning takes place
between 10 and 14- (Hasnain et al., 201@pr Lake Sturgeon, main spawning activity occurs between

13 and 18C (Scott & Crossman, 1998)ater temperature also influences the speed and success of egg
incubation. Optimal water temperature for egg incubation is #2.for Walleyel4.5¢C for Lake
Sturgeon,15aC for White Sucker, and 125 for Longnose Sucker (Hasnain et al., 2010).

Fish require dissolved oxygen to breathe. Fast flowing, cold water has higher dissolved oxygen
concentrationsthan slow moving, warm water. Cold water can hold more oxygen as it rolls through
rapids, which incorporates air from the atmosphere into the water. Dissolved oxygen is typically highest
in early springand decliness water temperatures increase and valy slows.

The pH of waterefers tohow alkaline or acidithe water is, and is ranked on a scaledab 14 pH will
influence how soluble and available nutriertisd heavy metalsare in a systempH caralsoinfluence
fish health and reproductive saess. In general, Walleye do best in waterbodies with a pH ranging
between 6.0 and 9.0. Reproductive success can be jeopardized at pH levels lielow 6

Conductivity measures the ability of water to pass an electrical current and is influenced by gEology.
example, a clay substrate will have a high conductivity because of a greater amount of ions in the water.
Rivers within the Parry Sound District typically have low conductivity, but conductivity can be
significantly affected by stormwater runoff, amdsudden increase or decrease can indicate issues in a
waterbody.

For complete water chemistryata, refer toAppendix A

Ludgate

As illustratedn Figures, water temperature at.udgateincreasedrom 6.3°C onApril 18 to 21.0°C on
June20. Sveral snall drops in temperature were observadith the largest being a drop of 2.3°C from
May 31 to June 5. The greatest number of Walleye eggs were found on egg mats at Ludgate between

8



April 22 and 25 when water temperatures were between roughly 80°C Dissolved oxygen levels
droppedfrom 12.00 ng/L at the start of thestudy period(April 18) to 8.10ng/L at the end (June 20),
fluctuating throughout that periodThe highest level was recorded dlay 2 (12.20mg/L) and reached a
low of 7.32mg/L on June Al but one pH recorded at Ludgate was @b®.0.The highest pH was 58
on June20 and the lowest pH recorded wds31onMay 2 EGBSC staff noted on the field sheet ttet
pH reading on the YSI was jumping up and down considevaliyay 2before finally settling on 4.31. It
is possible thathis reading does not reflect the true pH on that dagide from May 2, theH readings
are mildly acidic and typical for Canadian Shield watersheds.

Figureb6 illustrateschanges in temperature, dissolved oxygen, and pH over the spawning and egg
incubaion periods.Overall,pH remained relatively stable, while temperature and dissolved oxygen
followed afairly typical pattern for spring.

Conductivity was also recorded between Ap8iahd June0 (Figure7). Conductivitymeasurements
ranged from 35.2uS/cm on May22to 68.9uS/cm onJune 20

Water Chemistry at.udgate(Spring 2017)
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Figure6. Water temperature {C), dissolved oxygen (mg/L), and pH measurements taken at Ludgate in spril



Conductivity at Ludgate (Spring 2017)
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Figure7. Conductivitymeasurements (uS/cm) taken at Ludgate in spring 2017

Portage Lake Outlet

Water temperature at Portage Lake Outlet increased froni®.@n April 18 to 20.9°C on June Rigre

8). Similar to Ludgate, several small drops in temperature wbeerved with the largest being a drop
from May 31 to June 5 (19.3°C to 17.5°C, a drop of 1.8°C). The greatest number of Walleye eggs were
found on egg mats at Portage Lake Outlet between April 22 and 27 when water temperatures were
between roughly 8 10°C Dissolved oxygen levels dropptirly consistently throughout the study
period. The highest level was recorded on ABBi(12.53mg/L) and the lowest level a£.99mg/L was
recorded on Juné. All pH levels recorded &ortage Lake Outlatere aboves.0. ThdowestpH was
6.150n April 22. The highestpH recorded wa41.01on May2, the same day that the abnormallyw pH
was recorded at Ludgatéside from the May 2 readind)¢ pH readings are mildly acidic and typical for
Canadian Shield watersheds

Figure8 illustrateschanges in temperature, dissolved oxygen, and pH over the spawning and egg
incubation periodsOverall,pH remained relatively stable, while temperature and dissolved oxygen
followed a typical pattern for spring.

Conductivity wa recorded between April8land June 20and exhibited a fairly steady increasing trend

Measurements recorded &ortage Lake Outletinged from dow of 50.5 uS/cm on April 18 tohégh of
82.7uS/cm onJune 2QFigure9).
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Water Chemistry at Portage Lake Outlet (Spring 2017)
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Figure8. Water temperature {C), dissolved oxygen (mg/L), and pH measurements taken at Portage Lake (
spring 2017

Conductivity at Portage Lake Outlet (Spring 2017)
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Figure9. Conductivity measurements (uS/cm) taken at Portage Lake Outlet in i¥irg

Water Velocity

Water velocityhas an influence on fish spawning. Species such as Walleye spawn in das&msoling
water, during the spring freshetValleye prefer velocities less than 2.0 nfikerr et al, 1997) Lake
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Sturgeon generally spawn in conditions with a minimeatocityof 0.5m/s to a maximum of 1.5/s
(Golder Associates Lt@011), and White Sucker typically spawn in velocities ranging from 0.14 m/s to
0.9 m/s Twomey etal., 1984. Water velocity is typically high during the spawning period and declines
over time.

Water velocity was measured with a Marsh McBirneyréae 2000 flow meteto investigate whether
there were areas where the flow would be too fast for fish to swim tlglouMean velocity was
measured at 60% of the water depth.

Ludgate

Three stations were established &udgateto collect information orwater velocityand water level
fluctuationsfrom April18to June §Figurel0). Figurell displaysvelocity measurements recorded at
stations1and 2

Statjon*

i3

Figurel10. Water velocity (1 and 2) and depth statibns (3) at Ludbaté
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Ludgate Water Velocity Measurements (Spring 2017)
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Figurell Water velocity measurements at Ludgate in spring 2017

At station 1, he highest velocity wa%.07 m/s on May 28 The lowest velocity was 0.11 mfscorded on

the next site visit oMay 31 The highest velocity at station 2 was 1.27 m/s recorded on April 18 while the
lowest was 0.06 m/s recorded two site vésiater on April 29None of the velocities recordeat either
stationwould prevent fish from accessing spawning athe site.

Portage Lake Outlet

Fourstations wereestablished aPortage Lake Outléb collect information on water velocity and water
level fluctuations from April&to June 20 (Figure2]. Velocity measurements recorded at all stations
are displayed in Figure3l

At station 1, the highest velocity recorded was 3.51 m/s on Maghighest overall velocity for both
stations), the next highest velocity was 0.94 m/s on April 18. The lowest velocity recorded at station 1
was 0.17 m/s on April 25. The highest velocity recorded at station 2 was 1.92 m/s on May 9, while the
lowest velociy recorded was 0.28 m/s on April 18. Only the May 11 velocity at station 1 would
potentially prevent fish from accessimy spawning atthe site.
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Figurel2. Water velocity (1 and 2) and depth stations (3 and 4) at Portaie Qatlet
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Figurel3. Water velocity measurements at Portage Lake Outlet in spring 2017
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Water Level Fluctuations

Water leves wererecorded atseveralstations (Figures 10 and 12) to understand how water levels
change throughout spawning and egg incubatiamd how they changalong the spawning bed.
Typically, when the spring freshet begins, water levels are Nifgter levels subsequentflecline over
the following montts. If water levels decline rapidly afténe spawning perioddeposited eggs may be
left out of water and will not hatch.

Complete water levednd velocitydata can be found idppendix B

Ludgate

At Ludgate water levels fluctuatedreatlythroughout the spawning andggincubation period. Figure
14 illustratesthe changes in water level from Aptto June20. The water level station at Ludgate was
very close to, or at, Georgian Bay water level and was therefore influenced by windieimel siects
typical of eastern Georgian Bay.

Water Level Fluctuation at Ludgate (Spring 2017)
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Figureld. Water level fluctuations at Ludgate. Measurements on the first site visit served as the benchmarl
against which future measurements were compared (i.e., wkteel up or down compared to the first site visit)

Portage Lake Outlet

Similar to Ludgateyater levelsat Portage Lake Outléuctuated a great deal between site visits
throughout the spawning anelggincubation period. Both stations followed a similar pattern of water
level rise and decreas€igure 5 illustratesthe changes in water level from AprB o June 20.
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Water Level Fluctuation at Portage Lake Outlet (Spring 2017)
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Figurel5. Water level fluctuations at Portage Lake Outlet measurestations 3 and 4. Measurements on the
first site visit served as the benchmark against which future measurements were compared (i.e., water lev
down compared to the first site visit).

Aerial Photographs

An important component of thepawning led assessmerstwas takinga series of drone photographs

during the spawning and egg incubation period to help evaluate how the spawningtzaeged

throughout the spring fresheDuring each visit, weather permitting, EGBSC staff flew a drone to

capture hotos ofthe spawning bedMultiple photos were taken during each flight and then stitched
together using Pix4D software to create an orthomosaic showing the entire spawning bed for each visit.

The following orthomosaics illustrate changes in water levelsodih spawning bedfrom April18to
June20. Theimagesshow thatthe created habitatemained underwateat both sites which is crucial
for successful egg incubatio.small number ofggswere observedtranded out of wateat Ludgate,
upstream of the train bridge and the created habitAt Portage Lake Outlethe middle of thelower
end of the rapidswhere the flow splits to the right and left banlexperienced a notable drop in water
level leaving mosf the rock out of water.
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Ludgate

April 18, 2017

April 22, 2017
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May 2, 2017 unable to fly drone

April 25, 2017
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May 4, 2017

May 9, 2017
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May 14, 2017

May 17, 2017
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May 22, 2017

May 28, 2017
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May 31, 201% unable to fly drone

June 5, 2017
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June 8, 2017

June 20, 2017
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Portage Lake Outlet

April 18, 2017
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April 22, 2017
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