Shebeshekong River
Fish Habitat Assessment




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 Biagjudingthe Shebeshekong River. Fish habitat
assessments were focused on Walleye, Lake Sturgeon, and Sucker spegiesnhbe river mouths

and the first major spawning area or barrier to fish passage. The Shebeshekong River has never been
identified as a Lake Sturgeon spawning river.

During the 2016 spawning season, EGBSC visited Dillon Rapids (the difsapitsupstream)sixteen
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visited once. Basic water chenmgimeasurementgwater temperature, dissolved oxygen, pH,

conductivity) were recorded ornwelve (12)site visits at Dillon Rapids and were within the expected
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was visitedhree times.

The Shebeshekong River drains a small watersbmtsequently water velocity and water levels
diminish quicklyFive stations were set up at Dillon Rapids to meastater velocity ad water level
fluctuationsin 2016. Based odepth measurements, aerial photograph comparison, and physical
characteristics of Dillon Rapids, it was apparent that there vamgefluctuations inwater leveland
velocity, and a large portion of the east side of the rapids wamytby May 122016 Water levels
dropped by 32.551.5 cm at three of the five stations. Two of thater velocitymeasurement
locations went dryVelocitymeasurements were repeated at the same stations at DRapidsn 2017.
G, 2 dzy 3veladty meéakdieRents were taken twice in 2016, and four times in 2017.

In 2016, onlytwenty-eight 28) Walleye eggs anthirty-four (34) Sucker eggs were counted on the egg

mats at Dillon Rapids (three of the four mats were removedrignownindividuald. In 2017, egg mats
GSNBE asSid 4G 5Aff 2y RapjdRadzyhd éygsivere gepositpddOgnysal the niats. | S
Egg deposition was observed along the south shore and at the base of Dillon Rapids in 2016 and 2017. In
2016, most of the eggs that werdoserved were stranded out of water once water levels dropped. In

2017, there was less egg stranding due to higher water levels, but stranding was observed again along
the south shore. Visual observations were deindeen (6) times (day and night) at Dolh in 2016. At

most, eleven (1) Walleye were observed in one night in 2016, of wha (10) were harvested. At

Dillon in 2017, the most Walleye observed in one nighteight® ! i |, 2dzy 3Q& wl LARAaI | L
White Sucker were observed one evenig, and in 2017, White Sucker were observed again, but in

much smaller numbers.

Egg Mat Totals Egg Stranding Observe Visual Observations

Site 2016 2017 2016 2017 2016 2017
Dillon 28 Walleye| Noeggs Yes Yesgless | Most Walleye Most Walleye
Rapids 34 Sucker than 2016 | observed in one observed in one

nightg 11 night¢ 8

, 2 dzy' 3 Q No egg Noeggs None None ~100 White Sucker | Fewer White Sucker
Rapids mats set observed | observed | in one evening than in 2016
Lockett Lakel No egg Noeggs None None No night surveys No night surveys
Rapids mats set observed | observed




Four plankton samples were taken and visually comparezatoples collectetrom the other
tributaries being assessad 2016¢ Magnetawan River, Shawanaga River, Seguin,RivéiSucker
Creek Phnkton density at the Shebeshekong River e@ssidered moderateelative to the other
tributaries.

Data collected suggests thiitere ist A YA G SR ARSIt aLl gyAyBapidsl oAGHG |G 5
Furthermore, some of the areas that were identified as having both ideal depth and substrate are likely

areas where eggs would be left stranded as water levels drop throughout the egg incyisimsh Based

on observations, Lockett Lake Rapids was considered to have more favourable spawning habitat for

Walleye and Sucker species.

Surveys were conducted to assess nursery, rearing, and foraging habitat available downstream of

, 2dzy3Qa lagidR Babhjnfefryand side scan sonar data were collected downstream of the

spawning bed. ThehorelineA & Sy GANBft & yIF Gdz2NF € FNBY [201Sdd [F1S
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alteration from Dillon Rapids to the outlet.

Underwater surveys were taken for 100 m, spaced approximately 1 km aparbfrh 2 ¢ | 2 dzy 3 Qa wl
to the outlet. Based on these surveybere appeared to benainly soft substrate in the nearstoarea

with some sections also having small boulders, cobble, and/or gramesity of aquatic vegetation

ranged from sparseto abundantwith most surveys having moderate or abundant vegetation. One third

of the surveys had moderate amount of wood stature while the rest had none or only sparse wood

structure.

Historical information from surrounding landowners and from First Nation community members was

invaluable to understanding the changes that had occurred in the river dbstorical activitis. Rock
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way water moved intpand within the sites. Road development at Dillon Rapids directly impacted the

east side of the rapidsvhich was the area that fish used to use to navigate past Dillon Rapids.
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where thereis much better spawning habitat that is less vulnerable to water level fluctuations. Based on
anecdotal information and two years of data collection and observation, EGBSC concluded that there

was a critically low number of Walleygoving into Dillon Rapids from Georgian Bay to spawn, very little
successful reproduction occurring due to site stressors, and that restoration was needed at both Dillon
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2017, EGBSC completed the restoration work, with Biotactisiterio guide the effortsPost

restoration nonitoring began in spring 2018 and will continue for multiple years to determine the

success and functionality of the restoratiaork, and assess whether future modifications are needed.
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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 streaTherivers being considered in this project
were nonwadeable. Nevertheless, components of the OSAP protocol were usedagshessing
spawning bed# late summer and fall.

The other protocol considered for tributary classification was the Rosgasifittation 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 rivers. Consequently, the
Rosgen Classification wastused.

EGBSC completed broad habitat surveys on eachqi8aebeshekong, Seguin, Magnetawan,
Shawanaga, Key, Pickerel, Naiscoot, Sucker Giwetecord the location andvaluate theamountand
guality of habitat available. During assessme®GBSC 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 information was collectegch 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

Generakize of habitat

Accessibilitpf spawning areas during different flawgimes
Potential limigations or indicators of stress
Opportunitiesfor restoration
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For the assessments, EGBSC used a combination of methods todatiéeantd brought in standardized
protocols where possible. ThpFoject advisory team helped guide the technical aspects of this project to
ensure the data collected was not only valuglbet useable for other work and reports.

To collect high quality imagery of the sites, EGBSC purchased and used a DJI Phantmme2iA
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 bathyneatyside scan sonaiata that was
collected using a Lowrance uniindly, 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 theBaclground Informatiorsection




Background Information

The Shebeshekong River is located northwest of Parry Sou@ayrling TownshifRarry Sound District
(Figure ). Theriver and its watershed argituated in the ancestral and traditiontrritory of the
Anishinabek people.

‘
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Figurel. Location of Shebeshekong River outlet in relation to the nearest towns

The Shebeshekong River watershed is a small watershed draining an ard&kof{Bigure 2) The
headwaters start at Shebeshekong Lake and the river meanders approximatety i&fore reaching
Georgian Bay. There are no water control structures @ritrer.

Many landownersn Dillon and community members from Wasauksing First Nation and Shawanaga

First Nationshared information with EGBSC on changes to the Shebeshekongirivies fish

populations over time. Based on this informati®ialleye and Sucker speci@®ving into

Shebeshekong River from Georgian ®ayld historicallyswim past two sets of rapids (Dillon and
,2dzy3Qav G2 aLl gy |G upstkednk Bidure Breslsthellacdtiondd-ehadh setof T I NI K S
rapids. Dillon Rapids is located 1.8 kmiup¢S ¥ 2 F DS2NHAlLY .l &% | 2dzy3Qa w
upstream of Dillon Rapids, and an unnamed set of rapids (referred to as Lockett Lake Rapids for this
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Watershed, Quaternary [computer file]. Peterborough, ON: Ontario Ministry of Natural R . 2012, Available: Scholars GeoPortal http://geo2.scholarsportal.info/ (February 6, 2017).

Figure2. Shebeshekong River watershed
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Figue4. Historical spawning area referred to as Lockett LR&pids

Historical changes from the logging indugfpyior to 192Q to both Youn@ @nd Dillon Rapids have

made it difficult for Walleye tmavigateand swimpag each site At Dillon Rapidsan area of bedrocin

the west side of the rapidsas blastedand removedo help facilitate driving logs downstream.rrore

recent history whenthe old iron bridge that used torossDillon Rapids was replacgtie new bridge

cut off a portion of the rapids on the easts, which is the side fish used to use to swim up Dillon
RapidgFigure 5)Both modifications have greatly reduced the size of the rapids and have changed the
hydrology at the siteresulting in more flow being directed on the west side of the rapids revtieere is

a steeper gradient for fish to attempt to navigate. The east side is now much shallower and depth is not
always sufficient for passage.

It is reported that the spawning Walleye population in the Shebeshekong River wefs 2 dzZNJA a KA y 3 €
the late 1800s and early 1900s (MNR, 199However, Nhistry of Natural Resources (MR news

releases document changes from the logging industry and bridge developmertitaradiwindling

Walleye population (MNR, 198) There havdeen past attempts to restore the spawning population
through stocking and habitat restoration.n&ws release from March 1991 refers to completing

spawning bed restoratiowork at Dillon Rapids in 1988nd stocking efforts by the local Community

Fisheres Involvement Program (CFIP) group starting in I8BYR, 1991a)The purpose of the news

release was to notify the public of a Walleye closure all year, in order to help the population rebuild
(MNR, 1994). A Julynews release that same yeaaststhat over 42,000 Walleye fingerlings had been

L FyGSR +dG 5Atft2ye LG Ffaz y2ddSa GKIFG alF FSé YIf
1990.A short MNRrecord refers to additional spawning habitat restoration workl993(Thurston,

1993)

There § nowritten documentation on the project, blEGBSC was informed that tNENR attempted to
create a channel within Dillon Rapids to help get Walleye upstream. They used a substance called
Dexpan which is a neexplosive demolition agenthichcracks the bedrock slowly. Due to the drilling
pattern used, the bedrock at the top arwbttom of the channetid not fracture andvas not able to be
removed(Figure 6)



o Y
Figure5. Dashed white line indicates the area of Dillon Rapids filled in fron
road development

F
Figure6. White arrow indicates a channel created with Dexpan at Dillon Re
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industry, sufficient water would flow through naturaly existingchannel adjacent to thenainrapids

(referred to as the bypass channel) during the spring fredhetleye usd this channeto bypass

. 2 dzyRabtdsand move farther upstream to spawi his channel only functioned during high flows.

When alarge piece of bedrock was blasted and removed from the rapids to make it easier to drive logs

down the river this caused more water to flow over timeainrapids. Log jasiand settling debris and

6



sedimenthave sincdilled in the top portion of the bypass channel. Remnants of the old channel were
still visible and pooling was observed in the channel during the sfnéisgetin 2017(Figures 7 and 8).
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the bypass channel from the top at the material that has filled in over time; (c) immediately below the block
area whee the channel is still somewhat defined.

Figure8., 2dzy3Qa wl LIARa o6élJ aa OKIFIyySty o6F0 FYyR 6060 |
where sediment and grass have covered the former bedrock base of tmeha

Landowners and First Nation community members refer to a time when Walleye, White Sucker, and
Redhorse Sucker species were extremely abunoteShebeshekong Rivéthereare no records of Lake
Sturgeon spawning in the Shebeshekong River, eithNR records ofrom anecdotal information.

¢CKS aAyAadNER 27T bl (dzNMINRFUppSriGRedrzhNaReS Managgnient Ot KESEMUNE Q &
surveyed Shebeshekong River in 1997 and identified the status of the Walleye stock as "overfished to
crashed". More recently, UGLMU has completed two years of broadscale monitoring and smallfish
assessments (201&nd 2016) near the mouth of the Shebeshekong River. However, these assessments

do not speak to the size of the current Walleye spawning population.



Spring Spawning Assessments

In 2016, EGBSC focusgating spawning assessmeunts Dillon Rapidghefirst set of rapids that fish

from Georgian Bageach EGBSC began spring field work at the Shebeshekong River on April 15. At that
time, the water temperature was already@, double the temperature of the other rivers being studied
during the sameeriod. For example, on the sameyd@pril 15), temperature at the Seguin River in

Parry Sound was 355. Dillon Rapids was visitddrteen (13) times in 2016, approximately evetiyree

to four days whenever possible. Towards the end of the Walleye ankie® spawning period (end of

May), site visits were less frequent.

,2dzy3Qa wlk LIAARA ¢ & RA adesgrifdiell Beasbry aftér KiusyonRwikti S 2 F (K
landownersAssuch2 yf &8 GKNBS aAAGS O ARapiddaring2018FApl 22, 28,.29)0 2 |, 2 dzy':

Based on the 2016road scaldield assessmerdt Dillon Rapidst was evident that there were not only

very few Walleye spawning in the Shebeshekong Rivgralso that there were issues with fish passage

and water level fluctuatiom EGBSC identified the siterasgjuiring restoration. EGBSC hired Biotactic

Inc., a consulting firm that specializes in fisheries research and fish passage, to do a more detailed study
FG S5Aftt 2y | YiR20178ndty cdfeiup with & J&skoaationasign with input from

community members.
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2017, with a focus orvelocity measurements and fish passage issHgsipment was installed on April

10and field work continued until May 19, once fish movement had stoppexing this timeEGBSC
wasalsocompleting broad habitat assessments on three other rivesiag the same equipmenhs a

result, less water chemistry angelocitydatawere collectedat Shebeshekong River2017. Most of the

flow data used for the restoration design was taken by Biotactic during the 2017 field season.

Water Chemistry

A YSI PROPLUS metre was used to measure basic water quality parameters on eacly siteenisit
temperature, dissolved oxygen, conductivity, and pH. These parametersseieeied 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 important to fish. Aside from water velocity, water temperature is the
main stimulus for spawning. For Walleye, spawning sibakgin to move towards spawning areas when
water temperatures reach 2 togs. Spawning takes place through a variety of temperatures, but peak
spawning typically occurs at 7 te@BKerr et al., 1997)Conversely, spawning activity typically ceases

once water temperatures reach 10 to 8 Kerr et al., 1997)For Sucker species, spawning takes place
between 10 and 1&- (Hasnain et al., 2010). Water temperature also influences the speed and success of
egg incubation. Optimal water temperature for egg inclidma is 12.2C for Walleye, 1& for White

Sucker, and 12&& for Longnose Sucker (Hasnain et al., 2010).

As illustratedn Figure9, water temperature fluctuated throughout the spawning and egg incubation
period in 2016. Between Apribland 20, wateréamperature increased by 58 up to 12.8C. Water



temperature then declined to 3 by April 26 and fluctuated between &0 and 18C until May 23,
when it increased to 18¢6.

Based on night surveys, Walleye were present at Dillon Rapids between Agmil 22. White Sucker
SNE LINBaSyl 2y aridS @graraita o0SGieSSy ! LINAE wn | yR
April 22.

Fish require dissolved oxygen to breathe. Fast flowing, cold water has higher dissolved oxygen
concentrationsthan slow meing, 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 springnd declinesis water temperatures increase and velocity slovsssifownin Figure9,

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

recorded on April 15 (12.86 mg/L) atite lowest onMay 23(7.77 mg/L)

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 nutriertisd heavy metalsare in a systempH caralsoinfluence

fish health and reproductive success. In general, Walleye do besténbedies with a pH ranging
between 6.0 and 9.0. Reproductive success can be jeopardized at pH levels lfelBou6 of the pH
measurements recorded at the Shebeshekong River spawning bed were h8lfFigbire 9)The

highest pH was 6.68, which waescorded on April 29The lowest pH was recorded on April 45).
ThesepH readings are mildly acidic and typical for Canadian Shield watersheds.

Dillon Rapids Water Chemistry (Spring 2016)
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Figure9. Water temperature {C), dissolved oxygen (mg/L), andpEasurements at Dillon Rapids in spring 20

Conductivity was also measured in 2016. Conductivity measures the ability of water to pass an electrical
current and is influenced by geology. For example, a clay substrate will have a high conductiuggebeca

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, and a sudden increase



or decrease can indicate issuesiwaterbody.Conductivity was recorded between Aprildad May 23.

Conductivity was consistently low throughout the study period, ranging frar@Bs/cm onMay 16to
46.9uS/cm on May23 (Figure 10)
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Figurel10. Conductivity measurements (uS/cm) at Dillon Rapids in spring 2016

In 2017, EGBSC monitored water chemistry when the YSI metre was avadiddidd shows
temperature, dissolved oxygen, pahd conductivitymeasurementst Dillonz
Rapids. Overall, there were only slight differences between the sites. \tla¢enistry measurements

were only taken at Lockett Lake Rapidgce due to high flows and water levels which made adogss

the siteby canoe unsafe on mostcasions

For complete water chemistry data, refer Appendix A

Tablel. Spring 2017 W G SNJ OKSYAaiGNB YSI adaNBYSyia
the YSI was not availalded only temperature could be takemith a separate thermometgr
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Date Site Water Temp {C) DO (mg/L) pH Conductivity(uS/cm)
Apr 10/17 Dillon 8.1 11.45 5.35 42.1
Apr 11/17 Dillon 7.2 11.59 5.51 45.2
Apr 11/17 Young's 7.4 11.17 5.66 47.6
Apr 14/17 Lockett 7.8 11.74 5.44 52.5
Apr 14/17 Young's 8.4 12.06 5.86 52.3
Apr 15/17 Dillon 8.1 11.55 5.92 50.0
Apr 17/17 Young's 8.2 11.66 5.93 47.5
Apr 17/17 Dillon 8.2 11.72 6.05 42.6
Apr 19/17 Dillon 9.4 n/a n/a n/a
Apr 24/17 Young's 103 n/a n/a n/a
Apr 24/17 Dillon 10.0 n/a n/a n/a
Apr 29/17 Young's 13.9 9.59 6.09 52.1
Apr 29/17 Dillon 13.7 9.64 6.17 49.2

10
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Date Site Water Temp {C) DO (mg/L) pH Conductivity(uS/cm)
May 19/17 Lockett 17.9 8.32 6.59 59.0
May 19/17 Young's 18.4 8.23 6.53 58.0
May 19/17 Dillon 17.4 9.64 5.94 52.6
Water Velocity

Watervelocityhas an influence on fish spawning. Species such as Walleye spawn in areas of fast moving
water, during the spring freshetValleye prefer velocities less than 2.0 ni®rr et al, 1997) while

White Sucker generally spawnvalocitiesranging from 0.14 m/s to 0.9 m/3yomey efal., 1989. Water

velocity was measured with a Marsh McBirney-iate 2000 flow medr.

Dillon Rapids
Five stations were established at Dillon Rapids in 208llect information orwater velocityand
depth fromApril 20 to May 23(Figure 11).

Figurell Water veI00|ty and depth stations at Dillon Rapids

Water velocity is typically high during the spawning period and declines over time. Velocity
measurements were taken to investigate whether there were areas where the flow would be too fast
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for fish to swim through. Mean velocity was measured a&68f thewater depth Figure 12lisplays
velocity measurements recorded at each station between April 20 and May 23.

Dillon Rapids Velocity Measurements (Spring 2016)

Velocity (m/s)

=@=Station 1 =fll=Station 2 ==<¢=Station 3 === Station 4a =@=Station 4b == Station 5

Figurel2. Water velocity measurements at Dillon Rapids in spring 2016

Station 1 was measured from April @6til May 23. Aside from station 4b, station 1 had the highest

velocity of all the stations. The highest velocity recorded was 2.43 m/s on May 16, and the lowest velocity
recorded was 0.43 m/s on May 9. Between April 29 and May 9, velocity decreasederhysisntil a rain

event occurred on May 14, resulting in a sudden increase in velocity on May 16. After May 16, velocity
started to decline again. At station 2, the highest velocity recorded was 0.39 m/s on April 29, and the
lowest velocity recorded wa& 12 m/s on May 2. Overall, velocity at station 2 was quite low and

fluctuated fairly consistently. At station 3, the highest velocity recorded was 1.03 m/s on April 23. This site
went dry between May 5 and May 12, and velocity could not be recordedgltivat time. At station 4a,

the highest velocity recorded was 0.6 m/s on April 20. Velocity consistently declined after April 20 and the
station went dry by May 2. The rain event on May 14 raised water levels, and this site was monitored
again beginning olay 16. The lowest velocity recorded w93 on May 19, after flows had dropped.

The negative value indicates that the station had become a back eddy, and water was flowing in the
opposite direction. Because station 4a went dry, EGBSC added anotlan fsther downstream ware
waterwas stillflowing, which becametation4b. Because thidation was added later in the season, there
was no velocity recorded at thigesuntil May 2. This station is located in the area of the rapids that

receives the most flow. The highest velocity recorded was 1.93 m/s on May 19. The lowest velocity
recorded was 0.72 m/s on May 16. At station 5, the highest velocity recorded was 1.87 Ausil 23

and the lowest velocity recorded was 0.08 m/s on May 5.

High velocities at station 4, combined with an abrupt bedrock ledge to ascend, ik@bjprevent
Walleye from swimming through this area of the rapid#ilethe velocity reading astation 1 on May
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16 was quite high (2.43 m/shhe other sideof the rapids remained accessible to Walleye and White
Sucker with theselocity at station Sneasuring).57 m/s.Several areas went dry during the 2016 field
season whichvould haveprevented fish passagelhis isue isdiscussed further undehe Fish
Observationsection

In 2017, EGBSC monitored the same flow statémtablished in 2016, with the exception4lf (Figure
11). Unlike 2016the spring 02017 was cold and rainy, with higher water levels aatbcities
throughout the spawning and egg incubation periéd.such, station 4b could not be accessed safely.
Water velocitywas measured on four different site visg®\pril 11, 14, 17, and 2&igue 13)

Dillon Rapids Velocity Measurements (Spring 2017)
2.0
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Figurel3. Water velocity measurements at Dillon Rapids in spring 2017

In 2017, the highest velocities at stations 1 (1.74 m/s), 2 (0.79 m/s), 3 (1.6 m/s), and 5 (0.8&ra/s)
recorded on April 11. The highest velocity at station 4 (0.48 m/s) was recorded on April 14. Velocity
readings were lowest at stations 1 (1.51 m/s), 2 (0.16 m/s), and 5 (0.4 m/s) on Agilstdtion 3, the
lowest recordedvelocitywas 0.95 m/s opril 29 Atstation 4, the lowest recordedelocitywas 0.24

m/s on April 17. Overalstation 3 had consistently highgelocitiesin April2017 compared to April
2016. Station 4a had similaelocitiesbetween 2016 and 2017. Station 5 had fairly caesisvelocity
measurements that fluctuated between 0.48 and 0.59 nvfslocity was only recorded in April in 2017,
therefore, no comparisons can be made for the month of May.

It is important to note that 2016 was a drought spring with very little preatfwn. Conversely2017

was a cold, wet spring with a significant amount of precipitation. For the month of April, due to more
consistent precipitation and higher water lev@éis2017 there were less extreme fluctuations in
velocity. None of the flow stains went dry in April or May 2017 For complete water velocity data,

refer to Appendix B
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Rapidghat year. Velocity measurements were recorded on two site visits, April 2&28n&igure 14
illustrates the locations of théour stations.

Station4
d Apr26-1.35 m/s

TN

Station 2
Apr26-1.35m/s
Apr29-134m/s

B station3
& Apr26-046m/s
Apr29-073m/s

Station1
1 Apr26-0.6m/s
Apr29-03m/s

oo 1 G e B e
Figureld.2 | G SNJ @St 20A0Ge adldAazya +id ,2dzy3Qa wl LARa A

Stations2 and 4 hal velocity measurements greater tharDin/s on both site visits. With the

combination of higher velocities aredconsiderabléi f 2 LIS (2 | a0OSyR |, 2dzy3Qa wl LJA
likely not be able to swim upast, 2 dzy’ 3 Q aThewkladity Rréfebence for White Sucker has been

documented to be between 0.14 m/s and 0.9 m/s. Velocity measurements at stations 2 and 4 exceeded

the ideal velocity range; however, White Sucker were obsemedingLJr &8 i |, 2dzy 3 Q& wl LIARa ®

In 2017, new velcity stations were established based on 2016 fish passage observations and the

location of underwater infrared cameras installed by Biotactic to help assess fish paSigage 15
shows the location of stations in 201Underwater infrared cameras weredated near stations 2 and 3.
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Allvelocitydata recorded between April 10 ara® (Figure 16jvere within the acceptable range for
Walleye and White Suckdrowever,the steep slope of the rapids wallikely exclude Walleye from
passing through the rapidsnd moving upstreamWhite Sucker were observed successfully ascending
the rapids in 2016No successful attempts to ascend the rapids were observed in 2017. Fodtegno
White Sucker were recorded on the infrared cameabeve the rapidsFor complete water velocity
data, refer toAppendix B
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Young's Rapids Velocity Measurements (Spring 2017)
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Water Level Fluctuations

Water levelinformation was recorded ateveralstationsto better understand how water levels change
throughout spawning and egg incubatiand how they change along the spawning bed. Typically, when
the spring freshet begins, water levels are higfater levels subsequenttiecline over thdollowing
months. If water levels decline rapidly aftéihe spawning perioddeposited eggs may be left out of

water and will not hatch.

Dillon Rapids

Water levels and velocity did not diminish consisteatiyDillon Rapidghroughout the2016spawning
andeggincubationperiod (Figure 17)A sharpincrease in water levetas observe@n May 16 due to a
large rain event on May 1After May 16, water levels began tiwop at each station with the exception
of station 1.Water level fluctuated the least atation 1, which wascatedat the downstream end of
the spawning bed and very close tw at, Georgian Bay watdevel(Figure 11)Stations 4a and 5
experienced a smalisein water levelon April 23 and then declined until May 16, whhere was a
significant increase iwater levelfollowing the May 14 rain evenWater level dropped attations 2 and
3 from April 20 untithe May 14 rain event. Aftdvlay 16water levelbegan todrop againat stations 2,
3, 4a, ancb. The breaks in thdata series pesented inFigure 1#eflectinstancesvhenwater level
measurements were not possible. At station 3, tieillectsthe period oftime when that channel was
dry.

Overall station 1 experienced little fluctuation in water level and stations 4a aaddgrienced more
dramatic fluctuationgrefer to Appendix Bor complete water levetlata). Throughout the site visits, it
became evident that Dillon Rapigswlinerable to water level fluctuationg his wagspecially evident
on the east side of the spawning bed where large areas of the spawning bed weahdmyhere there
was water, depth was less tharch, which would prevent fish passagdrhis is discussed further in the
Hsh Observationssection
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Water Level Fluctuations at Dillon Rapids (Spring 2016)

Change in water level (cm)

=¢==Station 1 =ll=Station 2 =A=Station 3 ==<¢=Station 4a ==k=Station 5

Figurel7. Water level fluctuations at Dillon Rapids as measured at five stations in 2016. Measurements on
site visit served as the benchmark against which future measurements werngacech(i.e., water level up or
down compared to the first site visit).

Aerial Photographs

An important component of théabitatassessment was to take a series of drone photographs during
the spawning and egg incubation period to help evaluate how the spawninghasgedhroughout

the spring freshet. During each visit, weather permitting, EGBSC staff flew a drone to capture @hot
the spawning beds.

Dillon Rapid2016

The following aerial photo orthomosaics illustrate changes in water levels at Dillon Rapids in 2016 from
April 15 to May 23. As the photos show, there are dramatic changes in water level fluctuations over the
rapids during this time period. Most of the Walleye eggs that were observed ended up stranded out of
water.
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April 15, 2016

April 20, 2016
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April 22, 201&; unable to fly drone
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April 29, 201&; water levels and velocities reduced on east side of rapids

May 2, 201&; significant change in water level and velocity throughout site; Walleye eggs observe:
stranded out of wate

Little to no flow

Depthreduced toanaverage of 12cm
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May 5, 2016; small patch of cobble out of water at bottom endrapids where Walleye eggs were
deposited; significant reduction in water depth and velocity on east side of the rapids

Channelbeginningtodry up

Walleye eggs observed underwater
and stranded out of water

May 9, 201&; unable to fly drone; large reduction in water levels on west side of rapids
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Station 3 channdbeginning to dry, unable to take flow measurements
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May 12, 201&, east side of rapids almost completely dry

Channelcompletely dry aside from
lowerend

Depthreducedtoanaverage of 3cm,
reduced flow
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May 23, 201& water levels beginning to decline (similar to May 2 levels)

Dillon Rapids 2017
EGBSC staff flewdsone to capture photos of Dillon Rapids on four occasior)17¢ April 11, April

17, May 4and May 19. The followingerialphotos illustrate the changes in water levels at the rapids in
2017. Due to thdnigh amount of precipitation in spring 201there were less dramatic water level
fluctuations, and the east side of the rapids did not dry apit had in 2016. Walleye eggs were still
observed stranded out of water, but nai the extent that they werén 2016.

April 11, 2017
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April 17, 2017
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May 19, 201% beginning to see exposed cobble at the basthefrapids and water levels and velocity
reduced on the east side of the rapids

dzy 3Qa wl LJA
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April 26, 2016
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April 29, 2016

, 2 dzyRagg 2017
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May 19. The following photos illustrate changes in water levels at the rapids in 2017

April 17, 2017
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May 4, 2017 reduction in water level at the perimeter of the rapids and some cobble visible at the
base of the rapids
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Lockett Lake Rapids 2017
EGBSC staff flew a drone to capture photos of Lockett Lake Rapids on April 14 and May 19.

April 14, 2017

May 19, 2017
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Fish Observations

EGBSC carried out visual observations (night and day) at Dillon Rapids to help ascertain fish movement
and spawning activity. In 2016, visual observations were carried out for a tdttieeh (15) days

between April 15 and May 31. Both Walleye and WHBiteeker were observed in very low numbers. The
highest number of Walleye observed in one night wkeven (1). The highest number of White Sucker
observed at one time waasoeleven (1). White Sucker were observed below, in, and above Dillon
Rapids. Watye were only observed on the south shore of the rapids, and were not observed above the
rapids. Ovefifty (50) Logperch were observed in a sandy pool part way up the rapids between April 29
and May 5.

In the same field seaspEGBSC carried out obsatiens at Young's Rapids for a totafadr days. On
April 22, over 100 White Sucker were obseragtgmpting toascend Young's Rapids. No other fish were
observed on the other visits, and no eggs were found at the site.

In 2017, EGBSC hired Biotadtic. to help study fish passage addvelop arestorationplan for the

Shebeshekong RiveBiotactic carried out night and day surveys and set up three underwater infrared
cameras to recordideos offish passageCameras werset upstream of Dillon Rapidst the base of

Young's Rapids, and at the top of Young's Rapids. The cameras were installed on April 10 and April 11.
5dzZNAy3 GKS OF YSNY Avyaidlttlrarzy G |, 2dzy3Qa, wl LIARA
on April 12, EGBSC was collectielpcity data at DillorRapidsand observed several Common White

Sucker, in addition to Yellow Perch and Northern Pike.

Walleye started to move into Dillon Rapids on April2@L7 The last night Walleye were observed at
Dillon Rapids was April 17. EGBSEied out night and day surveys, between Tumbling Rock
(downstream of DillorRapid$ and DillorRapids Between April 13 and April 17, the highest number of
Walleye observed in one night wagght. As in 2016Walleye were only observed at the downstrea
end of the rapids. None were observed passing through the raNm¥Valleye wereaptured on the
underwater infrared cameras located upstream adffdh Rapids. A small number of stranded Walleye
eggs were observed again on the south shore of DillondRapi

White Sucker were observed below Dillon Rapids, and careful observations confirmed that the two
middle channels within Dillon Rapids were the pathways White Sucker were using to get upstream.
While White Sucker were moving through the site, their nemsowere not as high as what would be
expected. No more thathirty (30) were observed in a single night survéyhite Sucker were also
observed below and part way up Young's Raffiiguresl8 and19). Visuabbservations and

underwater infraredvideos confirmed the presence of other fish species in the river: Northern Pike,
Muskellunge, Yellow Perch, Central Mudminnow, Logpenct Bluntnose Minnow. Mudpuppies were
observed downstream of Dillon RapidgpendixClists the dates and species observed during the 2016
and 2017 spring spawning season.
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In summary Walleye were observed between Tumbling Rock and Dillon Ra@@4 7between April 13
and April 16 only. No Walleye were recorded on the underwater infrared sngstream of Dillon
Rapids White Sucker were able to pass through DilRapidusing thetwo middlechannes (Figure 20)

Based on visual observations, it was not clear if White Sucker were alg @S LJ a i , 2dzy3Qa w
they did in2016 Increased velocities in 2017 may have limited their ability tdoggond, 2 dzy' 3 Q &
RapidsNo Sucker species were recorded on timglewaterA Y F NI NER OF YSNI} |0 (GKS {:

RapidsNevertheless, it is possible that fisfay have gotten up the left side of the channel without
being detectedy the cameraThe majority of fish howeverwere attempting to ascend the rapids on
the right side of the channedue tochannel morphology.
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Figure20 depictghe locations oWisual observations of Walleye, White Sucker, and ag@sllon Rapids
in both 2016 and 2017. It also shows the two main pathways that White Sucker use to ascend Dillon
Rapids. The red linadicatesthe area where Walleye egggere stranded out of water due to receding
water levelsn 2016 and 2017. Most eggs observed along the south shore in 2016 were left stranded
when water levels receded. Some Walleye eggs (fewaan th 2016) were observed along the south
shore within the bedrock crevices in 2017; however, despite high water levels and less severe water
level fluctuations, most of these eggs were left stranded before incubation was completed.

-----
Sea.

Area where Walleye
were observed

Area where Common
White Sucker were
observed

Areawhere both
Walleye and Common
White Sucker were
observed

Areawhere eggs were
observed underwater

Area where Walleye
eggs were observed

e , - N stranded

Figure20. Locations of Walleye, Suci(er, and egg observations at Dillon Rapids in 2016 and 2017

Based on visual observations, very few Wallegee spawning irshebeshekong River in 2016 and 2017.
Dillon Rapids does not appear to beideal locatiorfor spawningdue to fluctuating water levelsn

both years, the spawning window was early and very short, despite very different conditions between
those years. The landowner adjacent to Tumbling Rock reported that spawning in ShebedRiveris
usually finished by midpril. This appears to be true based on visual surveys in both (20akeye
observed April 1&2)and 2017Walleye observed April 1B7). Temperature data also supports this
observation. Based on water temperature détam the other seven tributaries assessed as part of this
project, the Shebeshekong Rivearms uproughlytwice as quickly as other rivers in the area
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Egg Deposition

Dillon Rapids

EGBSC set four egg mats at Dillon Rapids on April 15, 2016. Ttiredofr egg mats were removed
from the waterby someone other than EGBSC staffome point after April 15. Two half mats were set
on April 26 Figure21 shows thelocations of the original four eggs mats installedtjland the two half
mats (5 and 6). EGBSC courtigdlve (L2) Walleye eggs antivo Sucker eggs on egg mat 5 (half mat) on
April 29. On May 2wo Walleye eggs anthirty-two (32) Sucker eggs were cotatl on egg mat 1 (set
since April 15). No eggs were found on egg mat 6. In total, EGBSC dostigdeight 28) Walleye

eggs andhirty-four (34) Sucker eggs at Dillon Rapids in 20fh6ddition to egg mats, EGBSC recorded
the locations of Walleye egggosition, both underwater and stranded out of water.

f A .’f"

> $"‘\$‘;‘ \f ‘W'

Figure21. Locatlon of egg mats installed at Dillon Rapids in 2016. Egg Fateete set on Aprll 15 and egg ma
and 6 were set on April 26.

Due to high water levels and velocities in 2017, EGBSC was very limited in the timing and location of egg
mat placementAt Dillon Rapids, only one spot was safely accesfibiestallingan egg mat within the
appropriate spawningvindow (Figure 22)The egg mat was set ¢kpril 14and checked throughouthe
spawning season.d\eggs were observeah the mat at any point. The egg mat was removed on May

19.
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Figure22. Egg mat location at Dillon Rapids in 2017
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In 2017 only two locations were safely accessifile egg matplacement (Figure 23The first

opportunity EGBSC had to safely aregg mat was April 24. No eggs were observed, and the egg mats
were removed on May 19.
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Lockett Lake Rapids
High flowsin the spring of 2017 made accessing Lockett Lake Rapids by canoe unsafe for a large part of

the spawning window. EGBSC was able to access the site on April 24 and install one(Eggunes24)
Due to water velocity and deptimo additional locations were identified as beis@fely accessible. The
eggmat was checked periodically but no eggs were obsebefdre the matwasremoved on May 19.

Figure24. Egg mat location at Lockett Lake Rapids in 2017
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