


Executive Summary

The Eastern Georgian Bay Stewardship Co(BGBSC) received funding from Environment and Climate
Change Canada tarry out a 32month project to assess spawning, nursery, rearing, and foraging
habitat in eight tributaries to eastern Georgian Bay, inzigdhe MagnetawarRiver. Fish habitat
assessments were focused on Walleye, Lake Sturgeon, and Sucker speciesn lleené/er mouths

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

The Magnetawan River is a large watershed with a complex system of dams for water level
management, governed by the Magnetawan River Water Control Operating Plan. Fomthsticbam
portion of the Magnetawan River, flow is mainly controlled by two dams at the Ahmic Lake outlet. A
south branch of the Magnetawan River flows into the Naiscoot River, and another portion of the south
branch flows back into the main branch of thlagnetawan River at Miner Lake. It has been
documented that flow rates can fluctuate dramaticdlym year toyear, and within each year. The
fluctuation of water levels has led to concdrom Magnetawan First Nation, EGBSC, Rtiistry of

Natural Resorces and ForestryMNRF)staff over the potential impacon Walleye reproductive success
and recruitment.
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recommended follow up monitoring of water leveicflow fluctuations. In addition, the area and
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not been documented, which was also a part of this study. Past habitat assessments have ended at Two
FootRapids, as evidence suggests that Walleye would be unaplet pad this site to other spawning

areas upstream. In the summer of 2016, EGBSC documented habitat at two potential spawning areas
upstream of Two Foot Rapidd-ourFoot and Fourteen Foot Rials.
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was visitedhirteen (13) times between April 17 and June 8. Depth amtbcitymeasurements taken

during this period showlargefluctuations in water levels at the upstream end and south shore of
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period. Thewater levelat the upstream end of the rapidsabpedby 116.5cm, and the tw stations on

the south shore dropped by 51 cm and 112m. Although high velocities were measured at certain
adladAaz2ya Fd 5SFERYFYQa wlihdowRtaraugho tieNdpiddhat elociy 2 dz3 K |
would notposea barrier to fish moving faner upstream. Basic water chemistry measurements of water
temperature, dissolved oxygen, pH, and conductivity were within the expected range, and did not

present any concerns.

BEvidence of Walleye spawning on both the south shore and the north shasedbserved Despitea

large drop in water levels on the south shore, there were no observations of stranded eggs. In total, 559
Walleye eggs anthree Sucker eggs were counted on egg ma&small number of Walleye eggs were

observed at the base of the rapids the north shore. Four night surveys revealed a very low number of

2 ffSe8S YR 2KAUGS { dzO{ SNJ YrbWevesdie tathe Ndpitizand waeS I RY | y Q&
velocity at the rapidsyisual observations were limited to certain areas of the spawniry aed it

would not have been possible to see all fish moving throtlghsite Snorkel surveys documented

Redhorse Sucker species, but no Lake Sturgeon were observed. Other fish species observed during night
surveys and snorkelling were Muskellun§ejalinouth Bass, Rock Bass, Logperch, and Rosyface Shiner.



EGBSC conducted plankton sampling during the titmen fry would be hatchingBased on sampling
there was a low abundance of plankton, indicating a potential lack of food for larval fish.

During tle summer EGBSC conducted survéysiocument the location and extent of spawning areas
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Walleye and Lake Sturgeon. There was a limited amount of spawning habitat at Spud Rapids, and a

limited amount and poorer quality habitat at Pine Rapids. Two Foot Rapids had a higher quantity and

quality of spawning habitat; iweever, there have been concerrsised byMagnetawan First Nation and

Henry Kujalgformer MNR)of egg stranding as water levels drop during the egg incubation period. It is

thought that Walleye would not be able to swim past Two Foot Rapidgo high vdocities, but it is
unknownwhether Sucker species and Lake Sturgeam €arther upstream, Four Foot and Fourteen

Foot Rapidsvere both assessed dsaving spawning habitat.

Surveys weralsoconducted to assess the amount of nursery, rearing, and foraging habitat available
R2gyaiNBlIY 27T SBathyRetry afdside sean sdhdR dath were colledteh
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downstream. In that are&2%of the shoreline is naturguinaltered) and38%of the shoreline is

altered.Types of alterations identified includedomwn grass, buildings, retaining walls, artificial or

cleared beach, roads, and docks.

Underwater surveys were taken for 100 m, spaced approximately 1 km apar6fiSrh RY | y Qa wl LA R 3
Georgian Bay. The surveys showed a prevalence of bedrock shoadthioeigh 60%ef the surveys had

soft substrate, and 9% ofsurveys had moderate to abundant levels of aquatic vegetation. Overall,

there waslimited wood structure (logs, branches, sticks) recorded in the underwater surveys.

Based on the 2016 assessmengrth is suitable spawning habitat along the Magnetawan River for
spawning populations of Lake Sturgeon, Sucker species, and Walleye. However, there are remaining
guestions and concerns regarding depth of spawning and potential egg stranding that may impact
successful reproduction and recruitment. No habitat restoration has been recommended from this
study. Instead, EGBSC recommends the following:

1 Conduct detailed assessments upstrearf 5 S | R Y | af Spéd Rapids)RiResRapids, Two
Foot Rapids, Four BbRapids, and Fourteen Foot Rapids to assess spawning and collect data on
flow, depth, and egg deposition. Duettee difficulty associated withccesmg these sites
during the spawning perigdhere may need to be a designated team that would camihis
areaduring this time

1 Gain a better understanding of whether Lake Sturgeon are spawning upsgéBm 5 S| RY | y Qa
Rapidsand investigatéhe potential for restoration or the possibility of stocking. The collection
of depth and flow data would help to figeiout if water level fluctuations upstream would be a
limiting factor for successful Lake Sturgeon reproduction.

1 Conductfurther, detailed analysis of the side scan sonar data to supplement the observations
from underwater surveys.
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ProjectOverviewand Methodologies

In 2015the Eastern Georgian Bay Stewardship CouBEBSCGeceived 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,ral Sucker species have been experiencing varying levels of deqbaksrof
eastern Georgian Bay. Accordinglghfhabitat assessments were focusedtioese speciewith the
goakof: (1) determining whether there is sufficient habitat availapdad @) 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 working graugid in the development cd 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 assessmeEGBSC 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 feitty information was collectedn each river

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

Water velocity

Water level fluctuations

Aerial photgrapls

Underwater photograph and videos
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Substrate type

Generalsize of habitat

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

Opportunity for restoration

= =4 -8 A -9

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 but useable for other work and reports.

To collect high quality imagery of the sites, EGBSC purchaskegsed 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 used to map bathymetrysatescansonardata that was
collectedusing a Lowrance uniFinally QGI.18was used for mapping.

In addition to gathering field data, EGB8sbcollected background information and local knowledge
when possible. The information that can be sharepris/ided in theBackground Informatiosection




Background Information

TheMagnetawan River is located north of Parry Sound and Be@intBari{Figure ). Theriver and its
watershed are situated in the ancestral and traditional territory of the Anishinabek people.
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Figurel. Location of the Magnetawan River outlet into Georgian Bay

TheMagnetawanRiver watershed is largeg tertiary watershed draining an area 6f0255 km? (Figure

2) (Phair et al., 2006 The watershed is comprised of roughly 50% Crown land, 40% private land, and
10% First Nations lanéPkair et al., 2006 TheMagnetawarriver flows 175 km from its source

Magnetawan Lake inside Algonquin Park to empty into Georgian Bay at the community of Britt on Byng
Inlet. Flow management on the Magnetawan River is a complex system. Flow affecting spawning areas
in the downstream pdion of the Magnetawan River is mainly controlled by two dams at the outlet of
Ahmic Lake. The Magnetawan Ribéurcates downstream of Trout Lake and Sand Bayher
complicatngthe drainage patternHowever, these bifurcationsould not have nearlytte sameimpact

on flow and water levels as the dams at Ahmic Lake. The south botioh riversplits again with one
branch flowing further south and draining into Harris Lake (which drains into the Naiscoot River and
then Georgian Bayand theother flowingnorth and rejoinngthe main branch of the Magnetawan

River at Miner Lake.
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Figure2. Magnetawan River tertiary watershed

EGBSC conducted a literature search on the Magnetawan River in 2011 which summavir@stgylof
Natural Resources and ForestiNRF documentswritten up until that point(Mclintyre, 2011a)The
literature search highligletd a lack of documentation othe Magnetawan River Walleye population

prior to 1980. Creel surveys in 1980 and 1981 showed a high percentage-péarold fish, indicating
successful reproduction and recruitment. From 1980 to 1984, MNRF carried out lodge creel,surveys
from which they concluded that the Walleye sport fishery in Britt was one of the best in eastern
Georgian Bay. However, in 1986, the BBjtng Inlet Anglers Association wrote a letter to MNRF about
the significant decline in Walleye fishing for three years, and ii8 19 BrittByng Anglers Association
began stocking Walleye in the Magnetawan Rigtocking continuedp until 1991. By 1988, fish length
data collected during a spring trap netting assessment indicatesigeof age classes but poor
reproduction and ecruitment. Spring trap netting was repeated in 1989 and the results suggested the
same reproduction and recruitment issues as in 1988. In addition, the two years of spring trap netting
onlyresulted in a combined catch @03 Walleydor 139 nights of nesets,indicainga low abundance

of Walleye. A creel survey conducted in 1992 showed a high proportion of Walleye aged one to three
and averylow number of adult Walleye, further signalling population declines.

No furtherMNRHisheries assessments wetlene on the Magnetawan River until a Muskellunge study
in 2002 whichresulted inthe capture of 5,459 fishkséventeen 17) species), indicating good productivity

in the river. A total 0153 Muskellungevere captured In the same studysixty-three (63) Walleye were
captured, and data showed reproduction and recruitment continued to occur. Four thousanasety
(4,061)Redhorse Sucker species watsocaught during that survey. A second Muskellunge assessment
was completed in 2010. Ding that assessmeng total of 2,281 fishseventeen 17) species) were



captured. Sixtyeight (68) Muskellungetwenty-four (24) Walleye, and 1,226 Redhorse Sucker species
were caughduring the studyMclntyre, 2011a)

In 2011, EGBSC partnered withdgviatawan First Nation and MNRF to carry out end of spring net trap
netting (Mclintyre, 2011b) The sampling was cut short due to high winds, but a totelgifteen {8) net

sets were completed ovawenty-four (24) net nights. EGBSC caudifteen (15) different fish species,

but the catchper-unit-effort (CPUE) was well below the Georgian Bay mean, denoting a low abundance
of fish overall. The abundance of Redhorse Sucker, Channel Catfish, and Muskellunge was high. The
abundance of Smallmouth Bass and Luyge Gar was average, and the abundance of Walleye and
Northern Pike was low. The abundance of White Sucker, Largemouth Bass, Bowfin, Yellow Perch,
Pumpkinseed, and Carp was considered very low. The report noted that although Walleye were low in
abundancethere was still evidence of some successful reproduction and recruitment. The report
concluded that the fish community in the Magnetawan River was similar to other areas of Georgian Bay,
where two thirds of the fish caught were comprised of report fish(of which Redhorse Sucker species
comprised 49%) antthe otherthird were sport fish.

Anishinabek/Ontario Fisheries Research Centt®@ R staff have carried out fish sampling on the
Magnetawan River on six different occasions, in 1999, 2005, 2008, 2010, and 2014 hirteen(13)
Walleye were caught in 1998/0OFRC, 2010and seven Walleye were caught in 2005. No Walleye were
caught in 2008 or 2000/OFRC, 20104 total ofnineteen (9) Walleye were caught in 20{&/OFRC,
2010) andtwenty-seven (27) in 2014(A/OFRC, 2014MNOFRC documentazhe Lake Sturgeon during

the 2009 assessme@®/OFRC, 2015)ake Sturgeon are not documented in any other reports.

Three Magnetawan River habitat assessmemtseO2 Y LI SGSR LINA2NJ (2 9D. {/ Qa &
Henry KujaldMNRYJA 8 A G SR NI LIJARA Ay GKS f 24SN) atbEoyrtdaenl ¢y wA
Foot Rapids. He noted that residents, community members from Magnetawan First Nation, and tourist
operatorsbelieved the Walleye population was declining. Based on night observationspbieed a

fIr01 2F ARSIFE KFIoAdGFG F2NJ 21 ffSeS aLlgyiaya i |y
Foot Rapids, and that Four Foot Rapids and Fourteen Foot Rapidisehmost potential for spawning,

but that Walleye were unable to move upstream of Two Foot Rapids. Based on his work, Kujala
estimatedthed LI gy Ay 3 | NBI | at rodgl8y30:090it3/ adcdiat Twio EdbtRapids,
approximatelyl,000ft2 During s site visitsKujalanoted that the south side of Two Foot Rapids had

the greatest degree of spawning. Kujala did not believe that harvest was having an impact on Walleye
success, andoted that Magnetawan First Nation set a limit of five fish per dagy, person. Based on his

field work,Kujalasuggestedhat water level and flow fluctuations from upstream dam management

were the biggest impairment to reproductive succdde.reported that there seemed to be a strong

year class from 1982, when the discp@a from Ahmic Lake was maintained at 80 cfs or more from April

23 to May 2(qKujala, 1987).

As part of the 1987 habitat assessmet, ¥ S @A adz- £ & dzZNBSeéa gSNBE O2YLX SiS|
Kujala observed Walleye (no more thiam (10) in one survey), &nbow Smelt, and Suckers (overty

(40) in one survey). At Two Foot Rapids, he observed Walleye (no moréwhaty-six 6) in one

night), and Suckers. The Sucker spawning peaked inwitiiyover 1,000 observed in one surve$ix to

eight Redhorse Slter species were observed during the same tpagod (Kujala, 1987).

Ydz2 | f | @duded&vamiNdrommendation®©ne recommendation was to investigake
potential to build a reservoir of water in larger headwater lakes farther upstream onysters (Lake
Bernard, Eagle Lake, and Sand Lak&riql0) inches above summer levels to better manage water
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flow and fluctuation (prolong and maintain float 100cfsor more). Kujala thought this would benefit

thirty (30) Walleye spawning sites alongetiMagnetawan River. Other recommendations included
carrying out a water level audit from Ahmic Lake between April 23 and June 10, in the years from 1979
to 1983 todeterminehow much water flow comes from the Ahmic Lake dassesigthe population

at Britt to determine size, summer range, and year class strength, and comgfizat to water leveland

flow fluctuations and stockng fingerlings for five yearsf needed. He also suggested investigating
NBad2NI GA2Yy ¢ 2 Pids (pbolion heSsbulth Sitley &dd TwavFoot Rapids (rémydedrock

to increase spawning bed depth and the amount of suitable spawning substrate).

The next habitat assessment on the Magnetawan Riverooagpletedby EGBSC in 2011, in partnership

with Magnetawan First Nation, following the literature seafdcintyre, 2011c)EGBSC completed a

sitevisitat5 S RYl yQa wl LJARa& Ay tiees flom Magnetawah KinstAlatidldS LINS & Sy @ |
A/OFRC, and MNREF to take photographs and assess potential spawning habitat for Walleye. Due to

depth andwater velocity, spawning habitat could not be determined, but the report noted that the

steeply sloped granite sheline would make the spawning habitat less susceptible to eggs being

stranded out of water as water levels declined over the egg incubation period. The report noted a more
detailed study and analysis would be needed in order to determine the extent ofy&apawning

habitat.

In July 2011, a follow up site visit was conducted with EGBSC and Richard Noganosh from Magnetawan
CANBRG blFriGA2y® { LI gyAy3I &dzoaidiNI 4GS 4G | INRdAzZI 2F &Y
was assessed by snorleeirvey This areavould be the farthestipstreamthat a barge could be brought

in for habitat restoration purpose8ased on the snorkel survadepths exceede® min the locations

where flow would be suitable for spawning. The report concluded that this sitddwnot be suitable for
restoration, as it would require eonsiderableamount of rock material to create what would be a small

area of spawning habitat. A snorlglrveyfarther upstream at the Pine Rapids walsocompleted

From this survey, it wasoncluded that the site was mainly bedrock with very litdend poor quality,

spawning habitat present (mainly on the north shore). The report noted that fish would be able to

bypass this set of rapids to spawn farther upstre&inTwo Foot Rapids, snorkelsurveyrevealedan
abundance ohighquality spawning substrate for Walleye. Based on the site characteristics, the report
noted that it would be unlikely that Walleye could bypass this site, especially in years with low water
levels(Mcintyre, 201t).

The 2011 site inspection report concluded that there was likely good spawning habitat present at
5SFRYlIYyQa wlLARaAZ FfUK2dzZ3K AdG 61 & dzy O2y FANXSR RdzS
spawning habitat present at Two Foot Rapidsorder to restore Vdlleye populations, theeport

suggested that th&pper Great Lakes Management UtiGLMU review all studies that had been done

on the Magnetawan River to date, and consider Walleye stocking and strict harvest control (Mclintyre,

2011c). The reporialsorecommended followup monitoring at Two Foot Rapids over the egg incubation

period to investigate any areas of egg stranding, as this was a problem mentioned by Richard Noganosh,
anddoadzY SY 1 SR Ay | Sy NE Ydze| futu@ How éndnifiodhg th belp SskeitamnSy & Ay ™
effects of fluctuating water flows and levels at the spawning areas also recommended. It was

suggested that the data bacorporated inthe Magnetawan River Operating Plan to help manage flow

regimes that would enhance reproductigaccess for Walleye (Mcintyre, 2@).1

In partnership with Magnetawan First Nation, tASOFRC completed a follow up habitat study, where
A/OFRC staff assessed the shoreline and littoral habitanith directly downstream o6 ST RY | y Qa
Rapids The study involvetdathymetry mapping and assessing shoreline substrate as it pertains to

6



Walleye habitat requirements. The bathymetry mapping results concluded that depth in the lower area
of the Magnetawan River rangdcbm 0-13.9 m, vhich met the depth requirements for Walleye.

lkhCw/ Q3d aK2NBfAYyS &dz0aidNIXYaGS YILWLAYy3I R20dzYSYyiGSR |
cobble, and boulderHowever, a large portion of the shoreline substratas comprised 080%clay and

10%sand which would not meet the ideal substrate requirements for Walleye spawning. As illustrated

in Figure3, there was one area of shorelimemprisedof 90%boulder and 1@cobble that wouldoe

more appropriate for Walleye spawning.

| Shoreline Substrate
— 100% B 80%CI 20%Be
90%Be 10%B0o w— 75%CI 15%Be 10%Sa
90%Be 10%Cl — 75%Cl 25%Sa
60%Be 40%CI w— 70%CI 30% Be
90%Bo0 10%Co s 50%CI 40%Be 10%Sa
s 70%B0 20%Be 10%CI 70%Cl 30%Sa
#| —=—— 00%CI 10%Sa 100% Sa
5 == g0%CI 10%Be
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Figure3. Magneawan River shorline substrate map (A/OFRC, unpublished)

l'khCw/ Q& f A (G2 N3hdwedh cndga of dlibstrae mére sulitdhle/t@Walleye spawning.
The littoral zone mainly consisted of one main area witho80bble, 306sand, 306oclay, and 1%
gravel Anotherareawascomprised of 6@sand, 30%sclay, and 1@ bedrock(Figure4). The report
conclided that the lower reaches of the Magnetawan Riveraghe appropriate depthandtypes of
substrate to support Walleye in viauslife stages and that further investigation should focus on
changes in water flow and water levels.
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38l Littoral Substrate
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— 40%Be 20%B0 20%Sa 10%Co 10%Cl 50%Sa 50%C1
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Walleye is an extremely important fish species to Magnetawan First Nation. For many years, the
community hasoted declines in the Walleye spawning population and voiced concerns over water level
and flow management as it pertains to Walleye reproductive success and recruitment. They have also
noted declines in Lake Sturgeon. Community members have noted théy&are able to swim up to

Two Foot Rapids, which also provides spawning habitat, although it may be more subject to water level
fluctuationsi Ky 5SI RYl yQa wl LAR&®

In summary, the surveys and anecdotal accosniggestow Magnetawan RiveWalleye popilation
abundance with a low level of recruitmeriabitat studies have all concluddidat there is existing
spawning habitat, and concerfigscusedmore on water flow, levels, and harvest restrictions.



Spring Spawning Assessments

In 2016, EGB3udied the first set of rapids upstream of tidagnetawanRiver outletinto Georgian

Bay, situated 11 km from the river moutfhere is no physical barrier at the first set of rapids

65SFRYFYy Q& wl LI movidgZartieNiBs@edny. Beydnd BeddyTQad wlk LA Ra X (K
five additional sets of rapids upstream (FigByePast studiebave noted that Two Foot Rapids would

likely present a barrier to spawning Walleye. The fifth set of rapids (14 Foot Rapids) predefitéta

physical barrier to fish. Due to site accessibility in the spring, EGBSC was only able to focus on

5 S| RY lapidafér regular measurements. Accessing the rapids farther upstream by boat during the

spring freshet is unsafe and there is no road access.

N>

EGBS@orked with Magnetawan First Nation to organize the field work in 2016. EGBSC began spring
field work atthe Magnetawan River on April 17 and ended on June 8. During that period, the site was
visitedthirteen (13) times, approximately everghree to four daysvhenever possible. Towards the end

of the Walleye, Lake Sturgeon, and Sucker spawning period (eMdy)f site visits were less frequent.

Deadman’s Rapids | .Spud Rapids® = et
2 ‘ - y: Pine Rapids? ‘="

. \C 2

A X

@ Two Foot Raplds""}:

'. Four'foqt Rap»ids

° Fourteen Foot Rapids .




Water Chemistry

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

Water temperature is extremely important to fish. Aside from water velocity, water temperature is the
main stimulus for spawning. For Walleye, spawning males begin to move towards spawningtaeas w
water temperatures reach 2 tods. Spawning takes place through a variety of temperatures, but peak
spawning typically occurs at 7 teBKerr et al., 1997)Conversely, spawning activity typically ceases
once water temperatures reach 10 todd Kerret al., 1997) For Sucker species, spawning takes place
between 10 and 1&- (Hasnain et al., 201®)or Lake Sturgeon, main spawning activity occurs between
13 and 18C (Scott & Crossman, 1998Jater temperature also influences the speed and succesg@f e
incubation. Optimal water temperature for egg incubation is #2.for Walleyel4.5¢C for Lake
Sturgeon15eC for White Sucker, and 1&5for Longnose Sucker (Hasnain et al., 2010).

As illustrated in Figur®, water temperature slowly increased fm4.1aC on April Zto 18.3C onJune 8
Walleye and White Sucker weobserved duringnight surveydbetweenApril 29 andvay 5.Redhorse
Sucker species were observed on MayNd Lake Sturgeon were observed.

Fish require dissolved oxygen to breathestfbowing, 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 velocity slowssh#svnin Figures,

dissolved oxygen levelsabpedconsistently throughout the study period. The highest level was

recorded on April 7(14.4 mg/L) andreached a low of 8.mg/Lon May 24.

The pH of waterefers tohow alkaline or acidithe water is, and is ranked on a scale of 0 to 14. pH will
influence how soluble and available nutrier@sd heavy metalsre in a systempH caralsoinfluence

fish health and reproductive success. In general, Walleye do best in waterbodies with a pH ranging

between 6.0 and 9.0. Reproductive success can be jeopardizad levels below.6 (Kerr et al., 1997)

All pH levels recorded & S I R Y | Y Quiere abioved®.® Zhe highest pH level wa¥ Bn April 24,

and the lowest pH recorded wasod.on May9 and12. The pH readings are mildly acidic and typical for
Canadia Shield watersheds.

Figure6 illustrateschanges in temperature, dissolved oxygen, and pH over the spawning and egg

incubation periodspH remained relatively stable, while temperature and dissolved oxygen followed a
typical pattern for spring.
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Deadman's Rapids Water Chemistry (Spring 2016)
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Conductivity was also measuratl5 S I RY I y Q 42016 I(FiglirdR.ZConBlugtivity measures the

ability of water to pass an electrical current and is influenced by geology. For example, a clay substrate
will have a high conductivity becauska 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, and a sudden increase or decrease can indicate issagsterbody. Caductivity

was recorded between April7Zand May 2. Conductivity fluctuatedlightly throughout the study period

but remained fairly consistent. The highest conductivity reading was takékpahl17(37.1uScm). The

lowest reading watakenon May 24(34.9 uS/cm).

For complete water chemistry data, refer Appendix A
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Deadman's Rapids Conductivity (Spring 2016)
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Water Velocity

Water velocityhas an influence on fish spawning. Species such as Walleye spawn in das&soving
water, during the spring freshetvalleye prefer velocities less than 2.0 niferr et al, 1997) Lake
Sturgeongenerally spawn in conditions with a minimum of s to a maximum of 1.5/s (Golder
Associates Ltd2011),andWhite Sucketypicallyspawn invelocitiesranging from 0.14 m/s to 0.9 m/s
(Twomey etal., 1989. Water velocity is typically high during the spawning period and declines over time.

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

Severstations were establishedaz2 y 3 5 S R Ytb gbleét infarmaltidin Brévater velocityfrom

April 21 to June8 (Figure8). Station locations were based on site accessibility. Many areas of the rapids,
especially on the north shore, were not accessible due to steep rock fBiz®n 6 began as a depth

and flow station, but the station went dry on May 9. EGBSC continued to meeastter level at this

station using a measuring tape and level. The water velocity station, on the other hand, had to be
moved 5 m downstream and became station 6b (original stdtioationbecame 6a Figure 9 ilistrates
velocity measurements recordet each station between April 21 and June 8.
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Figure8. Water velocity (1, &b, 7-9) and depth stations (1, 2, 4, 6ad¥0 I & 5SIF RYl yQa wk

Deadman's Rapids Water Velocity Measurements (Spring 2016)
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Figure9. Water velocity measurements &S RYF y Q& wl LJARAa AY &ALINAY3I HAwMm
Overall, stations 5 and 6a had the highest velocity, peaking at 1.95 m/s. Station 5 was located at the base

of the rapids (where the river breaks into various channels around bedrock islands) between one of the
bedrock itands and the bedrock shore. This area creates a narrow chute for the water to flow through,
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resulting in higher velocities. Station 6a was located underneath the Highway 69 bridge where the river
narrows between the concrete briddeotings (Figurel0). The highest velocity recorded at Station 6a was
1.58 m/s. This velocity would not prevent fish from moving upstreama there were no steep climbs that
fish would need to ascend

FigurelO. Station 6a locatedinderneath the Highway 69 bridge

Stations3, 5, and6a experienced the most significant variationsviater velocity Water velocity at
station 3 declined significantly from April 21 to May 5, but increased sharply on May 9. After May 9,
velocity atstation 3 declined more steadily. Statiohs4, and 9 all had lower velocities, and did not
exceed 0.43 m/s for any measurements between Apré&2d June 8. Station 4 had very low flow,
peaking at 0.07 m/s and changing into a back eddy on four occasiengh@vmonitoring period. All
stations aside from 3, 4, and 5 declined fairly steadily between April 21 and June 8.

Water Level Fluctuations

Water leves wererecorded atstations 1, 2, 4, 6a, and-8 (Figure8) from April 23 to June &
understand how water levels chang®ng the spawning betthroughout spawning and egg incubation
Typically, when the spring freshet begins, water levels are Mgter levels subsequentfiecline over
the following montts. If water levels decline rapidly aftehe spawning perioddeposited eggs may be
left out of water and will not hatch.

Stations 1, 2, and 6a experienced substantial water level fluctuations. Between April 21 and May 12,
station 1 declined by 112.6 cm and stati@a declined by 116.5 cm. Station 2 declined by 51.5 cm
between April 21 and May 9. Stations 1 and 2 were located on the south shore of the river, outside of
the main flow. During the latter part of the steep decline in water levels at stations 1 ang2wsgye

deposited on egg mats located near stations 1 and 2. While no Walleye eggs were observed out of water

near these stationgt is possible that egg stranding could take place at these locat8iation 6a was
located thefarthest upstream Due tohigh velocitiesat station 6a it is unlikely that eggs would settle
out andbe prone to stranding in this area. Stations 1, 2, and 6a were dry on May 16.
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Water level fluctuagd very littleat stations 4, 7, 8, and 9. Stations 4, 7, and 8 declined syeautil
aroundMay 9 and then increased steadily to June 8. Station 9 had little fluctuatidfoarthe most

part, water leveincreased steadily between April 21 and Jun®8all of the stations, ations 4, 8, and
9 wouldhavebeen most influenced by increasing Georgian Bay water levels, as those stations were
located at the downstream end of the rapidsigurellillustrateswater level fluctuations from\pril 21

to June 8Refer toAppendix Bor complete water level and velocity data.

Water Level Fluctuation at Deadman's Rapids (Spring 2016)
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benchmark against which future measurements were compared (i.e., v&tel up or down compared to the
first site visit).

Aspreviouslymentioned, flow and water level control for the lower Magnetawan River is complex and
largely influenced by the two dams at Ahmic Lake. EQES§®rt from 2011 noted the dramatic

fluctuations in water volume not onlyear to yeay but also within yearsnl1987, Kujala reported a 76

OY RNRLI AYy 6 GSNIfS@St |4 ¢¢2 C220 wlkLARAZ | YR
variations in water levels that exceédm. Past studies have documented concerns regarding the

potential impact of this fluctuatiolmn reproductive success during the egg incubation period.

Aerial Photographs

An important component of thepawning bedssessmerstwas takinga series of drone photographs
during the spawning and egg incubation period to help evaluate how the spgvaneachanged
throughout the spring fresheDuring each visit, weather permitting, EGBSC staff flew a drone to
capture photos othe spawning bedMultiple photos were taken during each flight and then stitched
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together using Pix4D software to create @athomosaic showing the entire spawning bed for each visit.
The following orthomosaics illustrate changes in water levels at the spawning bed from April 21 to June
8. The orthomosaics show that there is little change in water level over the spawning tiredlawer

end of the rapids. Changes in water levels can be seen in the upper end of the rapids, especially along
the south shore. The majority of the spawning habitat remained underwater, which is crucial for
successful egg incubation. There were noastaations of eggs being stranded out of water.

April 17, 2016

April 21, 2016
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April 24, 2016

April 29, 2016
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May 2, 2016

May 5, 2016
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May 12, 2016

May 16, 2016
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May 20, 2016

May 24, 2016

FishObservations
EGBSC carried out visual observations (night andasayjook underwater videos at the spawning bed

to help ascertain fish movement and spawning actiétys I RY I y Q& wl LJAR& g+ a I OKI f
bed for visual observations due to the depth and velocity of the water. In addition, certain areas of the
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rapids have steep, bedrock cliffs for banks and EGBSC was unable to walk along these areas of the
shorelire to look for Walleye or egdBigurel?).

i e s AR i i
Figurel2.[ A YA U alFs oosaa uz 5 RYIl yQ3

No fish were observed from shore during day visits. Four migiveys were carried out on April 23, 29,

May 2, and May 5. Both Walleye and White Sucker were observed on April 29, May 2, and May 5, but in
very low numbers. Again, this was likely due to a lack of visibility throughout most of the aapids

result ofdepth and velocity

Snorkel surveys were carried out on two occasions once velocities diminished to look for Redhorse
Sucker species and Lake Sturgeon. Redhorse Sucker species were observed on May 24. No Redhorse
Sucker were present during the May 3Mskel survey. On May 30, Logperch, Rosyface Shiner, and one
Smallmouth Bass were observed. No Lake Sturgeon were observed at anydinted lists the species

seen on each datéll fish and egg observations are detailed\ppendix C

Tablel. Fish observations during nigahd snorkeburveys

Date Observation Number
23-Apr Nothing 0
29-Apr Walleye 3

White Sucker 3
02-May White Sucker 1
Walleye 1
05-May White Sucker 20
Walleye 2
Muskellunge 1
Bass 1
Rock Bass 2
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24-May Redhorse Sucker ~12
30-May Logperch Many
Smallmouth Bass 1

Rosyface Shiner

Large school

Egg Deposition

EGBSC set egg matsaS | R Y | y Qté helw hskéssRh& amount and locationegfy depositionDue

to fast flows, depth, and difficulty with access, EGBSC mi#edito setting two egg maté-iguresl3-

15). Egg mats were only placed on a small portion of the spawaadg and therefore, only represent a

small portion of the entire spawning areBased on size, eggs could be differentiated between Walleye
and Sucker, but it was not possible to identify the Sucker eggs to species level. Had Lake Sturgeon eggs
been depoged, they would also have been distinguishable by size and colour.

Figurel3.[ 2 OF A2y 2F S33

Y Ga

AyadlrttsSR Fd 58FRYLY
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Egg mats were installed on May 5 and checked on May 9. EGBSC counted 335 Walleye eggs on egg mat 1
andsixty-one 61) Walleye eggs on egg mat 2. Mats were reset on May 9 and checked again on May 12.
EGBSC counted 112 Walleye eggs on egg mat fiftignone (51) eggs on egg mat 2. In total, egg mat 1

had 447 Walleye eggs, and egg mat 2 had a total of 112 Walley¢5&§gsggs overdllThree Sucker

eggs were counted on egg mat 1 on May 12.

On May 12, EGBSC discovered another area of Wallgydeposition on the north shore. Eggs had

been deposited in cracks along bedrock shelves near the bottom end of the rApidgys are usually
deposited in substratsizedfrom small cobble to small boulder, this was not a location where egg
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deposition would be expected. Igears with lower Georgian Bay water levels, the area where the eggs
were observed would be out of watdfigurel6 shows the shoreline where the eggs were observed,
andFigurel7 shows a closeip of the eggleposition. Aglemonstrated in these figurethe eggswere
collected in very shallow areas which make them prone to sirapd

s P e O o

Figurel7. Close up of Walleye egg dposiilon observed on May 12,' 2(

Figurel8focuseson the area of Walleye egg deposition on the north shore. Based on aerial photos and
orthomosaics, the area of egg deposition remained underwtterughout the monitoring period.
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Figurel8. Orthomosaic showing the area of Walleye egg deposition on May 12, 2016

In 2016, egg mats were setfaur other spawning areasShawanaga River, Sucker Creek, Shebeshekong

River, andseguirRiver.The highest total Walleye egg counts for those sites wer@®y, 248 twenty-

eight £8), and144, respectively Although e number of Walleye eggs countedmatS | RY I y Q& wl LA R2
was thesecondhighest of thefive rivers, 559 Walleye eggs is considered a low amduarg016, the

number of Sucker eggs counted at the Shawanaga River, Sucker Creek, Shebeshekong Beguirand

River wag56, 208thirty-four (34), and185, respectivelyOnly three Sucker eggs were observed at

5SI RYI y QAs pretioudly Randonedhe area where egg deposition could be assessed was
SEGNBYSte fAYAGSR G 5S8SHFRYIFYyQa wlLARAZ FyYR (GKSNB
deposition ttan whatwas counted RRAGA 2yl ff 82X OGKSNB ¢l a y2KAy3 |
from passindoy the rapids and swimming upstream to other spawning areas.

Plankton Sampling

Once eggs incubate and hatch, fish enter their larval stage. Larvay@/akve limited mobility and

typically move byrifting with water flow and wave action. Shortly after hatching, Walleye need to feed

on zooplankton to ensure survival, growdnd development. The availability of zooplankton is a major

factor in survivig this life stage. To help evaluate the amount of zooplankton downstream of

5SI RY!I y Q&GBSC daldictsulf plankton towson May 30dza Ay 3 | MHEé RALF YS{HSNE
plankton net.No plankton werevisible in the samples collected. EGBSC sampleddoktpn a second

time on June 8 at five locations (Figdi®). Some plankton were visible in the samples.

EGBSG@id notidentify and counthe zooplanktonin the samplesOnly a visual observation of the

samples could be made and compared with tber other rivers sampled in 2018n example of a
sampletakerR2 gy A G NS Y 2 F I SHovwt Figl@2d. wl LIA R&
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Figure20. Magnetawan River plankton sample

07200 7400600/ 800,
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SpawningHabitat

.S0ldaS 2F GKS 61 GSNJRSLIWGK 4 5SIRYlIyQa wl LARaz A
depth and substrate. Instead, EGBSC, UGLMU staff, and a volunteer completed snorkel surveys of the

rapids onAugust 8 (Figurgl). A grid was used to helmanfirm substrate size where possible, and a

GoPro camera was used to take photos of the habiajure22 shows where suitable spawning habitat

(gravel, cobble, and boulder) are located within the rapldsst of the habitat is located along the

edges othe rapids, and in larger pockets on the south shore, where water velocity is slower.

Figure2L{ y 2 N] St adzNBSe G 581 RYFyQa wl
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Figure22. Location and extent of suitable spawniagdzd a i N> S G 5SIFRYlFyQa wl L

5SFRYIYyQa wl LIA R ®f skithbie spawhind sotcktat@ie yadg® o$ubstrateincluded

coarse gravel, cobbl® to 25 cmdiameter) boulder 26 to 40 cmdiameter) andlargeboulder(>40 cm
diameter). The optimal substrate size for Walleye egg incubation ranges from gravel (0.2 to 6.4 cm) to
cobble (6.4 to 25 cm) (Kerr et al., 1991Me optimal substrate size for Lake Sturgeon ranges from 10 to 60
cm in diameter (Golder Associates Ltd., 200\hite Suker spawn on a clean bottom of coarse sand to
gravelranging from 2 to 16 mm in size (Twomey et al., 198dhstrate of tlesesizeswas present at the

site.

Much of the spawning substrate i 5 S| R Y I waQia depths bdAwe & over four metres during

9 D. {eA&r® August visitDuring the spring freshet, some of these areas would be under another

metre of water.Optimal depth for spawning Walleye ranges from 30 cm to 100 cm (Kerr et al., 1997).
Optimal depth for Lake Sturgeon spawning ranges from 10 cm to 200 cm (Golder Associates Ltd., 2011).
Based on the snorkel surveys, many areas of the habitat would exceed the optimal spawning depth for
Walleye, and some areas would exceed the optimal spawning depttake Sturgeon.

Reproductive success for Walleye, Lake Sturgaash White Sucker is optimized when water depth, flow

and appropriately sized substrate are present at the same location within a spawning area. Data collected

at the site suggests thabme spawning habitat within the optimal range was present for all three species

along the rapids and that velocities were suitable for both fish passage and spawning. However, it is
unknownwhat effect water depth would have on reproductive success. Altaking through the aerial
photographyvelocitydata,; Yy R RSLIGK RFEGF F2NJ 5SIFRYIYyQa wlk LARAZ { (
Science Specialigith MNRFA dzZ33S&aG0SR GKIF G 5SHRYlFIyQa wlLARa gt a |
had high variation in flowolume and water levels. Because it is a highly scoured channel, he thought any

type of restoration to support a larger spawning run would require major modifications to that ch&nel (
Finucanpersonal communicatior016).
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Morphometry

Themorphometry(shape)of ariverine spawningbedinfluencesthe succes®f spawning Long,narrow
spawningoeds areconsidereda preferred shapeFishthat spawnin flowingconditions aregenerally
broadcastspawneravhoseeggsare spreadby water currentand depositeddownstreamwhere
obstacleqtypicallyrockysubstrate) and/odiminishingflow allowthemto sinkandsettleinto the cracks
and crevicedetweenrocksandboulders.The longnarrowshapeof5 S I RY |y Quiovides doBdR &
opportunity for eggsto be deposited; however, with high velocities and deep water, it is difficult to know
how far eggs would be carried before settling into the substrate.

Additional Spawning Habitat Upstream

Thereare five additional sets ohpidsdzLJd G NB | Y 2 Rapi8s$RigRe Ipefi@eén August 8 and

10, EGBSC and staff from the UGLMU investigated upstream to record the lqaatibtadke

photograpts of,the rapids and potential spawning habitat upstream. Spawning habitat was identified
from shoremaking itdifficult to assess habitat in areas with white water. Anecdotal information from

two Magnetawan Firdiation community members suggests that Wallependt spawn at the Spud or

Pine Rapiddyut that spawning does take place at Two Foot Rapids. There is no other information that
references Spud d?ine Rapids as spawning areas, but spawning at Two Foot Rapids has been
documented in the past (Mcintyre, 2@c). Kujala identified spawning habitat potential at the Four Foot
and Fourteen Foot Rapids, but he stated that Walleye were unable to pass Two Foot Rapids and could
not access Four Foot or Fourteen Foot Rapids (Kujala, 1987). An initial investigatianfadot Rapids

08 9D.{/ AY wHwnmm I INBSR 4A0G8 Ydz2l I Qa LISNELISOGADS

Spud Rapids iktS FANRG &aSG 2F NI LAR&A dzZLJAGNBEFY 2F 5SFERYIYQ
upstream.EGBSC visited Spud Rapid#\agust 1Gand again orAugust 29 ith Magnetawan First

Nation staff and community member Richard Noganddhure23 showsSpud Rapids and suitable

spawning substrate locationSpud Rapids & small set of rapids with little change in elevation;

however, it is a location where the rivaarrows, whichmakeswater velocity through this section much

fasterduring the spring freshehere is no documented spawning information for this gitéch

suggests it is not a significant spawning area.
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Figure23. Suitable spawning substrate locations at Spud Rapids

Pine Rapids located approximately 240 m upstream of Spud Rapids. Pine Rapids is larger than Spud
Rapids, but also has a fairly small area of suitable spawning habithsome of that habitat is of poor
guality. Habitat areas have been outlinedFigure24. AlikeSpud Rapids, there has been no
documentation of spawning at Pine Rapids.
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Area of cobble — poor location out of the
river flow, but could be an area of
backflow during the freshet

Cobble & small boulder
that would be underwater

during the freshet
Poorer quality and
variable substrate
consisting of smooth

bedrock, sand, gravel,

sparse cobble, and High water

small boulders mark

Figure24. Description of habitat at Pine Rapids

Two Foot Rapids is located approximately 1.7 km upstream of Pine Rapids. Two Foot Rapiddike gorge
with steepshorelinegFigure25). The high water mark extes@lmost to the tree line on the south

shore. High quality spawning substrate (large gravel, cobble, and boulder) was present at the site in four
different areaqFigure26). EGBSC was unable to investigate the fé&iaingareas of the rapids, and
therefore, the area with suitabléd LI 6 Yy Ay 3 KIF oA GG 61 & ftA]1Ste& dzyRSNBai
FIANBSR gAGK YdzzI| f Hue o thaldd dpaxdsteristiys add ihighérXlgiva thai wobildi be
present during the spring freshdit,is likely thatthere would be little opportunity for Walleye to find

areas of lower velocity to pass by this site. Because EGBSC could not investigate this site until after the
spring freshetijt could not be confirmed that fish are, in fact, unable to migrate further rgzsn.In

addition, the past reports from Kujala and EGBSC were focused on Walleye, and it is unknown as to
whether this site would be a barrier to Sucker species or Lake Sturgeon, which can thpicdiéy
fastervelocitiesthan Walleye.
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Quick drop off into deep pool
>3m deep - bottom is sand,
coarse gravel, small cobble, and

sparse boulders

Figure26. Two Foot Rapids showing areas of higlality spawning substrate in yellow
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Four Foot Rapids is located approximately 1.2 km upstream of Twdapids. Figurez7 and 28
provide upstream and downstream views of the rapids and Figibustratesthe variety of substrate
at the site.Figure30 shows the location and extent of spawning habitat atiFFoot Rapids.

Qv

Figure28. Four Foot Rapi looking downream '
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South Shore

Narrow band of large, angular boulders
immediately adjacent to shoreline

-

Boulder & cobble. Backshore
area mostly bedrock with some
-8 cobble and larger gravel {stone)

mixed in; spawning habitat in
high water

Sparse cobble & gravel.
Backwater. Some
spawning habitat.

Large and small
boulder and cobbile

Figure30. Location and extent of spawning habitat at Four Foot Rapids

Fourteen Foot Rapids is located approximately 790 m upstream of Four Foot Rapids. There is an island
halfway between Four Foot and Fourteen Foot Rapids that also offers a small amount of spawning
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substrate (more available on the north side of the islanartihesouth side)Figure31).

Figure31. Island between Four and Fourteen Foot Rapids (south side shown on left, north side shown or

Fourteen Foot Rapids, as illustratied-igures32 and 33, presents alefinite barrier to migration for
Walleye, Sucker species, and Lake Sturgeon. Due to flow and white water, it was difficult to assess all
potential areas for spawning habitat. Observations were limited to the littoral areas and the

downstream end of the naids (Figure34).

Figure32. Fourteen Foot Rapids looking upstream
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Figure33. Fourteen Foot Rapids looking downstream

Figure34. Location and extent a§pawning habitat at Fourteen Foot Rapids
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\ North Shore

S(_)uth Shore
P

Narrow band of large, angular
boulders immediately gd}acent to

shore ;

'. Large & small boulder, —
P cobble

. *

o
Y
‘! Cobble and small, angular
boulders

Aspreviously statedthe five sets of rapidgpstream of 3 | R Y IRgp@svere not investigated during

the spring freshetAccordinglyit is not possible to confirm if Two Foot Rapids would present a baaier t
Walleye, Lake Sturgeon, and Sucker species. However, there is spawning habitat present at Two Foot
Rapids. Of the five rapids, Two Foot Rapids, Four Foot Rapids, and Fourteen Foot Rapids had the best
quality habitat but further investigation would be meled during the spring freshet to determine

whether water level fluctuations would impatttat habitat.
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Nursery, Rearing, and Foraging Habitat

Until theybecome maile, newlyhatchedfry of most riverine spawning ggiesare dispersedargely
according to water currentdn lake environmentswind-driven currentcan be a majofactorin
dispersingry. Accordinglythe availabilityof nurseryhabitatin the downstream (or dowrwind) vicinity
of spawning sites ianimportant factor inreproducive success.

EGBSC completed surveys downstread & R Y | y Qté determibdiifh&re is habitag nursery,
rearing, and foraging for Walleye Lake Sturgeorand Sucker fryTo assess nursery, rearing, and
foraging habitat, EGBSC combined bathymetry and side scan sonaaslatell asunderwater survey
data. The purpose of thenderwatersurveys was to help ground truth what was being displayed from
the sonar data. In adddn, EGBSC compared the length of natural shoreline (unaltered) downstream of
each spawning bed to the length of altered shoreline. Natural shorelines are critical for maintaining
water quality and fish habitat. Natural shorelines help to slow runoff froads, houses, and other
areas of development, improving water filtration and filtering nutrients before they reach the
watercourse. Natural vegetation along watercourses hédpcreate shade and moderate temperature.
Natural debris (branches, leaves, gthat fall into the water are a source of food for aquatic insects,
which in turn, are a source of food for certain fish, such as White Sucker.

There were a number of challengassociated with gathering and interpreting the data collecteidst,
thereis very little information on nursery, rearingnd foraging habitat for Sucker specibtore
informationis availabldor Walleyeand Lake Sturgeomut it isquite vagueFor example, adult Walleye
are described as beirfgund between 2 to 10n depth,this wide range makesdhallenging to focus in
on specific habitatEGBSC focused survey efforts in the nearshore area at depths of approximately 1.5
m. Secondpnce eggs hatch, the larvae drift downstream, according to currents and wind. It is not
possille to say how far the larvae drift, andis distance wold vary rivetby river. Third,side scan sonar
data wascollecied to help dentify the type of substrate present in the rivandidentify areas with
vegetation and boulder§sl2 files are availablegpon request) However, in some areaisiterpretation

of the side scan data was very difficult making it challenging to discern between different types of
substrate.In the areas where the substrate was not clear, that information was not imsddtermiring
fish habitatdue to a lack of confidence in interpretatidrinally, the fourtirchallenge was integratingl
of the datacollected

Underwater Surveys
While snorkelling, nderwater videos were takensing a GoPro camefar 100 mapproximatelyevery 1

km. In total, EGBSC carried ¢en (10) underwater surveysEach survey location has been identified in
Figure35. Bathymetry maps arpresented inAppendix D
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For each underwater survey, types of substrate and aquatic vegetaowell asabundance of aquatic
vegetationand woody debris (sticks, branches, loggye recorded Aquatic vegetation ad woody
debris offer cover fofish atvarious life stageand providecover for predatory fish to ambush their
prey.Classifications and definitions albundance are detailed in Tal#eEach of the underwater
surveysis summarized in Table 3.

Table2. Definitions of aquatic vegetation and wood structure abundances

Abundance Sparse Moderate Abundant
Aquatic Observed in small, Observed consistently along| Consistent and thick, difficult
vegetation inconsistent patches the substrate, camera moves to move camera through the
easily hrough the area area
Wood 1-2 branches or sticks 2 logs and/or several >3 logs and/or >10 branches
structure branches or sticks (<10)
Table3. Summary of findingBom nine underwater surveys
Survey | Shoreline Substrate Substrate Woody Debris Aquatic Vegetation
1 Soft Soft, with gravel Sparse Moderate with patches of
abundant
2 Soft with bedrock Soft Moderate Abundant
outcrop
3 Soft with bedrock Bedrock with boulders, | Sparse Sparse for 1/3, moderate for
outcrop cobble and soft 1/3 and abundant for 1/3
substrate
4 Bedrock with boulder | Soft with cobble Sparse Abundant
5 Soft with bedrock Soft Sparse Abundant
outcrop
6 Soft Soft None Abundant for2/3, moderate for
1/3with patches of moderate
7 Bedrock with boulder | Bedrock with boulders, | Sparse Abundant vegetation, changing
cobble and soft to moderate and then sparse
substrate
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Survey| Shoreline Substrate Substrate Woody Debris Aquatic Vegetation

8 Bedrock with sand Soft None Abundant

9 Bedrock Soft Sparse Sparse vegetation in beginning
with patches of abundant veg
(varies with shadeWhite
Water Lily, Yellow Water Lily,
Tapegrass, two Potamogeton
spp., Richardson's Pondweed,
abundant algae

10 Soft Soft Sparse Abundant

The following list of aquatic vetgion (submergent, emergenand floating) was recorded from tH

surveysCommon Cattail, Bulrush spp., Tapegrass, Canada Waterweed, Potamogeton spp., Richardson's

Pondweed, Yellow Water Lily, White Water Lily, Pickerelweed, Freshwater Spgagg;oontail,
Pipewort, Sedge sppandPhragmites australisTapegrass and/hite Water Liy were the most

dominant species, present in &in (10)surveys. Potamogeton species were also abundant, present in
all but onesurvey Algae was noted igixof ten (10) surveys.

Shoreline Characteristics

Along each of the underwater surveys, shoreline characteristics were also recorded and photographed.

Thea K2NBt AyS Ff2y3 aldySial ety wiOSNE R2oagflgedNB Y 27

natural and38%altered (Figure36). Thetown of Britt is located along the north shore, and Magnetawan
First Nation is located along the south shore, immedatell R2+ OSy i (2 5SI RYlIyQa
shoreline on the south shore is a mix of privateperty andconservation reservelhere are significant
patches of wetland areas along the shore, interspersed with patches of bedrock outcrops and forest.

Of theten (10)surveys that were completegjxhad some type of alteration, some of which were
minor. Types of alterations identified were mowgrass gixsurveys), buildinggdur surveys), retaining
walls ¢wo surveys), artificial or cleared beaamé survey), roadt{vo surveys), and dockfivie surveys).
Business development along the river includes one marina, two cottage resorts, and a
restaurant/general storeTypes of natural shoreline that were observed were wetlana Surveys),
forest with a vetland fringe four surveys), foresttvo surveys), and bedrock with patchy vegetation
(sevensurveys). It is important to note that some surveys had more than one @afmatural vegetation
and more than one type of alteration. Photos from each surveybeafound inAppendixE
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