


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, which includedPibkereRiver. Fish habitat
assessments were focused on Walleye, Lake Sturgeon, and Sucker spéwiesn like river mouths

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

During the 20X spawning season, EGBSC visitezktle Gullyf17 times) Horseshoe Fal(46 times)
Bailey Bridg€18 times) and Squaw Rapid&6)between April 18 andune 20Basic water chemistry
measurementgwater temperature, dissolvedxygen, pH, conductivijyvere recorded on all site visits
(with the exception of April 21 and 24 at Trestle Gudly) weregenerallywithin the expected rangéor
Canadian Shield waters

Severaktations were set umat each spawning beadtmeasurevater velocityandwater level

fluctuations All water velocity measurements were undeb in/s andwould likely notlimit Walleye,

Lake Sturgeon, or Sucker movement throughout the spawning beds. At Horseshoe Falls, the main flow in
the rapids could not be safely measured. Regardless, based on visual observations throughout the
spring, it is reasonable to assume that HorsesRalls presents a barrier to fish passage.

Water levels fluctuated considerably at all sites throughout the spawning and egg incubation periods.
Fluctuations appeared to be most dramatic at Squaw Rapids and Bailey, Biiithigegg mats found out

of water or partially out of water on more than one occasion. Despite these fluctuations, no eggs were
observed stranded at any of the spawning beds.

Fish observations were limitedieSRK 2 NE S { dzO{1 SNJ & kil @deSddN@llegeobtli S& 2y
found at Sgaw Rapids. No night surveys were conducted on the Pickerel River in 2017. Based on egg

mat deposition, it appears that Sucker either do not use these spawning beds, or do so in very small

numbers. This is to be expected given lingited presencef finer substrate (i.e., sand, gravel) at the

spawning beds. In terms of Walleye egg depositémy counts were very low at Trestle Gully, slightly

higher at Squaw Rapids, and much higher (but still considered low) at Bailey Bridge (ho egg mats set at
Horseshod-alls). While these egg count totals may be indicative of very small spawning populations, it is

also possible that a significant amount of spawning activity was missed due to fluctuating water levels

and limited safe access to much of the spawning bedsder to install egg mats.

Plankton samples were taken during the time when fry would likely be hatching. These composite
samples were visually compared to samples collected from the other tributaries being assessed in 2017
¢ Naiscoot River anleyRive. ThePickerelRiver downstream of the spawning beds was considered to
have good plankton production.

In the fall of 2017seventransects were measured across tBailey Bridgspawning bed with the intent
of better understanding depth and substrat@l of the transects had at least some substrate considered
ideal for Walleye, Lake Sturgeon, and/or Sucker spawning, and at the appropriate EE®EC was
unable to measure trarests across thether threespawning beds. Instead,qualitative approach was
takenat Trestle Gully and Squaw Ragidsvhich the substrate that could be seen from the banks was
described At Trestle Gully, the mosipstream area (main section of rapids)redominantly made up



of bedrock and large boulders. Below the main section of rapids is an area with cobble and small
boulders as the dominant substrati®llowed by an area with small and large boulders as the
predominant substrate. At Squaw Rapildsge boulders were the dominant substrateith cobble and
small boulders being the next dominant substrate types.

To assess nursery, rearing, and foraging habitat available downstream of the spawninggbedtsen
(17) underwater surveys were condwed. Bathymetry, side scan sonar data, and aerial photography
werealsocollected. Based on these surveys, there appeared to be @igelsstrate in the nearshore
area including bedroclgoulders,cobble,gravel,sand, clay, and silt. Density of aquatic @&gion
ranged from absent to abundant. Areas with no vegetation or sparse vegetation could potentially
provide habitat for different life stages than areas with moderate to abundant vegetdtmner than
half of thesurveys had wood structure to provith@bitat and cover for fish. Overall, the shorelines of
the PickereRiver downstream of the spawning bedsH@ghway 6%re largely natural @6 natural,
14% altered). Some of the observed alterations incluttath and highway bridges, mown grass close to
the shoreline, docks, compacted soil and disturbed vegetation at Crown land campsites, and boat
launches

h @S NI f t asseSsBenforfitnad that thee is suitable habitat for Walleye and Lake Sturgeon in

the Pickerel River. Fish and egg observatlikedy did not capture the full extent of spawning activity at

the spawning beds investigated. Whether Walleye and/or Lake Sturgeon spawn at Horseshoe Falls is still
unclear as the site was very difficult to monitor due to water depth and velocity. ldrefiawning

substrate ideal for Sucker was observed at these sitesiever, Sucker eggs were found at Bailey Bridge
indicating some degree of Sucker spawning is taking place at that location.

As a result of this assessment, EGBSC recommends futuregatiesis into Lake Sturgeon spawning on

the Pickerel River. No Lake Sturgeon or Lake Sturgeon eggs were observed during the assessment.
However, members of Henvey Inlet First Nation indicated that Lake Sturgeon do in fact spawn in the
Pickerel River and cdre seen moving upstream past Bailey Bridge. Furthermore, substrate and water
depths at Trestle Gully, Bailey Bridge, and Squaw Rapids (Horseshoe Falls could not be assessed) appear
to be favourable for Lake Sturgeon spawning. A more focused monitorimg keier in May and into

June as water temperatures risés recommended. EGBSC also recommends further, detailed analysis of
the side scan sonar data to supplement the observations from underwater SUEBSESC does not
recommend any habitat restoratipat these sites.
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ProjectOverviewand Methodologies

In 2015the Eastern Georgian Bay Stewardship CouBEBSCGeceived funding from Environment and
Climate Change Canada to carry o@2amonth project to assess spawning, nursery, rearangl
foraging habitat in eight tributaries to eastern Georgigay, within the Parry Sound Distritake
Sturgeon, Walleye, and Sucker species have been experiencing varying levels of dpalitseoin
eastern Georgian Bay. Accordinglghfhabitat assessments were focusedtioese speciewith the
goakof: (1) determining whether there is sufficient habitat availajpéand (2) identifying and prioritizing
opportunities for restoration Assessments were carried cadgtween the river mouths and the first
major spawning area drarrier tofish passage.

EGBSC formeaicollaborative working groumtaid in the development od field protocol for data
collection This group consisted of:

1 Arunas Liskauskas, Dave Gonder, Chris Davis, and Stepherc J3ppes Great Lakes
Management UnitMinistry of Natural Resourcesi@ 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 Bzigsphere 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 collectiraféhl the province

of Ontaria This protocol is applicable to wadeable streaifiserivers 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 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 beapproptiate for central Ontario rivers. Consequently, 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 following information was collectegch river

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

Water velocity

Water levé fluctuations

Aerial photgrapls

Underwater photograph and videos

= =4 -4 —a 8 9



Substrate type

Generakize of habitat

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

Opportunity for restoration

= =4 -8 A -9

For theassessments, EGBSC used a combination of methods to dallaeind 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 useddr other work and reports.

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

Three software programs were used as part of this project. Pix4D was used to create orthomosaics from
the drone photography. Reefmaster was used to map bathymetrysatescansonardata that was
collected using a Lowrance uniinally QGI.18was useé 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 Informatiosedion.




Background Information

ThePickereRiveris located north of the Key River and south of the French [fgure 1) It extends
from its headwaters in the Loring and Restoule area of the Almddjginlands in the northern part of
Parry Sound Districto Georgian Baylhe Pickerel River falls within the Pickerel River quaternary
watershed draining an area of 1,052 k(Rigure 2. Theriver and its watershed are situated in the
ancestral and traditional territory of the Anishinabek people.

Pointe au Baril

3

Parry Sound

Figurel. Location of the area of study on the Pickerel River in relation to Parry SBoirde au Barjland Britt



Lake Nipissing

Port Loring

Pointe au Baril

Figure2. Pickerel River quaternary watershed

Several Ministry of Natural Resources and Forestry (MNRF) reports were found pertaining to the lower
Pickerel River, the focal area for this study. A 1979 report written by Kujala details spawning habitat
improvements at Bailey Bridge, between Squaw rapids6R Y A R R Rrior td 1968 Rhk yortiside

of the islandat Bailey Bridg&vas a spawning site for a large numbeidlleye. In 1968, Ontario Hydro
built a road across the river at this site. A bridge was constructed on the south side of theaisthiiu:
north side was filled in with rock which acted as a "spill dam" during the spring freshet. Walleye
continued to spawn here, but as the spring freshet recedgms were left exposed. In 1978, the
Ministry upgraded the oléhydro road to a forest aess road. At this time, work was undertaken to
enhance the site fowalleye spawning. four-foot culvert was sunk in the fill on the north side to
provide a continuous flow of water during tWealleyeeggincubation period. Rock and large boulders
were set downstream to provide appropriate spawning substrate. The site was inspected during the
Walleyespawning period of 197%owever, no Walleye were seen. This was attributed to the extremely
high water that spring. Mr. Kujala contended that the physical features of the rehabilitated site were
conducive to successfWalleye spawning and incubation.

In 1988,144 sites were netted from July 28 to August 29 onltiveer Pickerel RiveAs a result of this
effort, it was concluded that these waters contained low levels of sportWisileye SnallmouthBass
LargemouthBass Northern Pike, and Muskellungwere not abundan{8.2% of biomass captured)
Thurston (1988) stated that the percentage of sport fish caught was indicative of an unhealthy and
unbalanced fish community.g& class distribution foValleye andSmallmouthBass indicatd that
recruitmenthad been poor in most yearg.hurston (1988) suggested thaf@t would have to be
directed at finding the factors adversely affecting spawning succes¥dbteye and3nallmouthBass



Moreover, he recommendeplantingWalleye fingerlingin the short tem andcommendéng coarse fish
removal to removeNorthern RedhorseQucker,ChannelCatfish, Brown Bullhead Gar, Bowfin, and
possiblyBlackQappie

Trap netting took place on the lower Pickerel River again in 1990. Again, Thurston (1991) reported an
unbalanced fish community (very low ratio of sport fish to other spedidafk CrappieNorthern

Redhorse Suckeand Brown Bullheadere abundant Smamouth Bass were moderately abundant

with strong 1987 and 1988 year classes. Largemouth Bass, Northern Pike, Muskellunge, and Walleye
were present in low abundance. While Walleye were found in low abundance, it was believed that there
was a low exploitatio rate and good reproduction as indicated by an even distribution of young fish (<6
years) and fairly well represented older age classes.



Spring Spawning Assessments

In 2017, EGBS&tudiedfour spawning beditesupstream of Highway 68n the PickereRiverg Trestle
Gully, Horseshoe Falls, Bailey Bridge, and Squaw RBjgjdse3). EGBSC began spring field workthe
Pickerel Riveon April B and ended on Jun20. During this period,spawning beds were visited
approximately everyhree to four days whenever possibleTowards the end of the Walleye and Sucker
spawning period (end of Magarly Jung site visits were less frequenh total, Trestle Gully was visited
seventeen 17) times, Horseshoe Falls wasitdd sixteen {L6) times, Bailey Bridge was visitethteen
(18) times, and Squaw Rapids was visisixteen (6) times.

Horseshoe F_al!s,e’ R K8 “Squaw Rapids O

S , %8 Bailey Bridge @

: mHenvey inlet
First Nation

Figure3. Location f Trestle Gully, Horseshoe Falls, Bailey Bridge, and Squaw Rapids spawning beds
Water Chemistry

A YSI PROPLUS metre was used to measure basic water quality parameters on eacly sitgesisit
temperature, dissolved oxygen, conductivity, and pH. These parametersselecied because of the
influence theycanhave on fish and fishcéivity, 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 males begin to move toggadsing areas when
water temperatures reach 2 togs. Spawning takes place through a variety of temperatures, but peak

6



spawning typically occurs at 7 te@BKerr et al., 1997)Conversely, spawning activity typically ceases
once water temperatures reactO to 12C Kerr et 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 speaad success of egg
incubation. Optimal water temperature for egg incubation is #2.for Walleyel4.5¢C for Lake
Sturgeon15aC for White Sucker, and 125 for Longnose Sucker (Hasnain et al., 2010).

Fish require dissolved oxygen to breathe. Fastifhg, 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 springnd declinesis water temperatures increase and vety slows.

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

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

For complete water chemistryata, refer toAppendix A

Trestle Gully

As illustrated irFigured, water temperature affrestle Gullyncreased fairly consistently fromC on
April 18to 17.3°C on Jun@0. Only one slightirop in temperature vasobservedfrom April 29 (67°Q to
May 3 (64°Q. Dissolved oxygen levels droppsadilythroughout the study period. The highest level
was recorded on April8 (139 mg/L) and reached a low @D.79mg/L on Jun@0. Between April & and
June 20Qall pH levels recorded atrestle Gullyvere above6.0. pH levels ranged from 6.74 7.32 with
one spike up to 9.96 on May 20verall, tre pH readingare mildly acidic and typical for Canadian
Shield watersheds.

Figure4 illustrateschanges in temperature, dissolved oxygen, and pH over the spawning and egg
incubation periodspH remained relativig stable, while temperature and dissolved oxygen followed a
typical pattern for spring.

Conductivity was also recorded between Apéilahd June20 (Figure5). Comluctivity wasfairly
consistentthroughout the study periodfluctuating between a low d66.3uS/cm on May20anda high
of 68.2 uS/cm onJune 8



Water Chemistry at Trestle Gully (Spring 2017)
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Figured. Water temperature {C), dissolved oxygen (mg/L), and pH measurements taken at Trestle Gully
spring 2017

Conductivity at Trestle Gully (Spring 2017)
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Figure5. Conductivity measurements (uS/cm) taken at Trestle Gully in spring 2017

Horseshoe Falls

Water temperature aHorseshoe Faliscreasedsteadilyfrom 5.1°C on Apri21to 19.1°C on June 20
(Figureb). Alike Trestle Gully, one small droptémperature wasobservedfrom April 29 (7.90 to May

3 (7.30Q. Dissolved oxygen levels dropptirly consistently throughout the study period. The highest
level was recorded on ApridZ214.10 mg/L) and the lowedevel 0f9.38mg/L was recorded on June 20.
All pH levels recorded #torseshoe Fallwere above 6.0. The highest pH level wda&dn June 2Gand



the lowest pH recorded was® on May 1. The pH readings are mildly acidic and typical for Canadian
Shieldwatersheds.

Figure6 illustrates changes 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.

Conductivity vas recorded between Api@land June 2@t Horseshoe Fal(§igure 7) Conductivitywas
fairly consistent throughout the study period, fluctuating between a low of 56.1 uS/cm on May 20 and a
high of61.6uS/cm on April 2.

Water Chemistry at Horseshoe Falls (Spring 2017)
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Figure6. Water temperature {C), dissolved oxygen (mg/L), and pH measurements taken at Horseshoe F
spring 2017



Conductivity at Horseshoe Falls (Spring 2017)
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Figure7. Conductivity measurements (uS/cm) taken at Horseshoe Falls in spring 2017

Bailey Bridge

Water temperature aBailey Bridgéncreased fron6.7°C on April 8to 21.0°C on June 2@-{gure8).

Small drops in temperature were observed several times throughout the spawning period with the
largest drop recordetbetween April 29 (9.8) and May 3 (8°Q. Dissolved oxygen levels dropptzdrly
consistently throughout the study period. The highestdl was recorded on AprillZ1343 mg/L) and

the lowest level of7.77mg/L was recorded on June 20. All pH levels record&hiey Bridgevere

above 6.0anging from 6.32 to 6.96The pH readings are mildly acidic and typical for Canadian Shield
watersheds.

Figure8illustrates changes in temperature, dissolved oxygen, and pH over the spawning and egg
incubation periods. pH remained relatively stable, while temperature and dissolved oxygen followed a
typical pattern for springvith some fluctuation

Conductivity was recorded between Aprddnd June 20. Conductivibeld fairly steady throughout the

study period with the exception of a significant spike up to 91.5 uS/cm on J{iigue 9)All other
conductivity measurements were below 34.0 uS/cm.
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Water Chemistry at Bailey Bridge (Spring 2017)
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Figure8. Water temperature {C), dissolved oxygen (mg/L), and pH measurements taken at Bailey Bridge
spring 2017

Conductivity at Bailey Bridge (Spring 2017)
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Figure9. Conductivity measurements (uS/cm) taken at Bailey Bridge in spring 2017
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Squaw Rapids

Water temperature aSquaw Rapidsicreased fairly consistently fro10°C on Apri21to 20.3°C on

June 20Figurel0). Similar to Trestle Gully and Horseshoe Falls, only one small drop in temperature was
observed from April 29 (9.5°C) to May 3 (8.3B1ysolved oxygen levels dropped consistently

throughout the study period. The highest level was recorded on Ap(il258 mg/L) and the lowest

level of7.70mg/L was recorded on June 28 pH levels recorded &quaw Rapidaere above 6.0. The
highest pH level wag.760on June 8nd the lowest pH recorded was @.tn May M. The pH readings

are mildly acidic and typicabf Canadian Shield watersheds.

FigurelOillustrates changes in temperature, dissolved oxygen, and pH over the spawning and egg
incubation periods. pH remained relatively stable, while temperature and dissolved oxygen followed a
typical pattern for spng.

Conductivity was recorded between Agtiland June 20Conductivitywas fairly consistent throughout
the study period, fluctuatingvithin a fairly narrow range of 28.0 uS/cm (May 3) to 33.5 uS/cm (June 20)
(Figure 11).

Water Chemistry at Squaw Rapids (Spring 2017)
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Figurel10. Water temperature {C), dissolved oxygen (mg/L), and pH measurements taken at Squaw Rag
spring 2017
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Conductivity at Squaw Rapids (Spring 2017)
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Figurell. Conductivity measurements (uS/cm) taken at Squaw Rapids in spring 2017
Water Velocity

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

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

Trestle Gully

Three stations were established &irestle Gullyo collect information orwater velocityand water level
fluctuationsfrom April18to June20 (Figurel?).
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Figurel2. Water velocity (2 and 3) and depth stations (1) at Trestle Gully

For safety reasons,ater velocity could only be measured at Trestle Gully on two site gidigsil 27 and

April 29. Velocity at station 2 was 0.77 m/s on April 27 and 0.71 m/s on April 29. Velocity at station 3 was
0.71 m/s on April 2None of the velocities recorded woytdevent fish from accessiray spawning athe

site.

Horseshoe Falls

Twostations were established &torseshoe Fall® collect information on water velocitgnd water
level fluctuationdrom April21to June20 (Figure 3). Velocity measurements recordatistation2 are
displayed in Figuredl
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Figurel3. Water velocity (2) and depth stations (1) at Horeshoe Falls

Horseshoe Falls Water Velocity Measurements (Spring 2017)
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Figurel4. Water velocitymeasurements at Horseshoe Falls in spring 2017

15



The water velocity station at Horseshoe Falls was located above the rapids. The main flow in the rapids
was notsafelyaccessiblavith the flow metr. Accordingly, the water velocity measurements at Horeesh

Falls are only intended to show change over the spawning and egg incubation period and do not reflect the
actual velocities that fish entering or moving through the rapids would face.

Bailey Bridge
Fourstations were established &ailey Bridgeo collect information on water velocitgnd water level

fluctuationsfrom April18 to June20 (Figure &). Velocity measurements recordedladth stations are
displayed in Figure6l

Station 3

> \

SN

Figure Wter velocity (1 and 3) and depth stations (2 and 4) at Bailey ridge
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Bailey Bridge Water Velocity Measurements (Spring 2017)
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Figurel6. Water velocity measurements at Bailey Bridge in spring 2017

At station 1, the highest velocity recorded wa82m/s onApril 27(highest overall velocitior both
stations)and the lowest velocity recorded was 8.8/s onMay 2Q Thehighest velocity recordedt

station3was0.80 m/s on Aprill8, while thelowest velocity recorded was 0.04/s onMay 2Q Starting on

May 11, stations 1 and 3 began following a similar trend in water velocity fluctuakiong of the
velocities recordedt either stationwould prevent fish from accessing spawningat the site.

Squaw Rapids
Threestations were established &quaw Rapid® collect information on water velocitgnd water

level fluctuationsrom April21to June20 (Figure T). Velocity measurements recorded at all stations

are displayed ifrigure B.
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Figurel7. Water velocity (1 and 3) and depth stations (2) at Squaw Rapids. Stations 1a and 1b were loc
further instream of station 1 as water levels diminished. Station8Swaere located further instream ofaion
3 as water levels diminished.
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Squaw Rapids Water Velocity Measurements (Spring 2017)
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Figurel8. Water velocity measurements at Squaw Rapids in spring 2017

Due to fluctuating water levels, the original flow stations (1 and 3) had to be relocated several times over
the study period as they went dry. As water levels decreased, the stations had to be moved further
instream to areas with flow. Accordingly, idifficult to identify trends in velocity over the study period.
None of the velocities recordeat any of the stationsvould prevent fish from accessiing spawning athe

site.

Water Level Fluctuations

Water leve$ wererecorded atseveralstations (Figures 12, 13, 15and 17) to understand howthey
change throughout spawning and egg incubatiamd how they change along the spawning bed.
Typically, when the spring freshet begins, water levels are Mgter levels subsequentfiecline over
the following montts. If water levels decline rapidly afténe spawning perioddeposited eggs may be
left out of water and will not hatch.

Complete water levednd velocitydata can be found idppendix B

Trestle Gul

At Trestle Gully, water levélluctuated a considerable amount throughout the study period. The largest
increase occurred between April 27 and MayBd the largestlecreasenccurred between June 8 and
June 20, also the longest time peribdtween site visitskFigure B illustratesthe changes in water level
from April18to June20.
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Water Level Fluctuation at Trestle Gully (Spring 2017)
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Figurel9. Water level fluctuations at Trestle GuIIy. Measuents on the first site visit served :
the benchmark against which future measurements were compared (i.e., water level up or
compared to the first site visit).

Horseshoe Falls

At Horseshoe Fallsyater level decreased after the first site visit, rose from April 29 to May 3, and then
decreased again for thmost part until June 2(Figure20illustratesthe changes in water level from
April21to June 20.

Water Level Fluctuation at Horseshoe Falls (Spring 2017)
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Figure20. Water level fluctuations at Horseshoe Falls. Measurements on the first site visit served as the
benchmark against which future measurements were compared (i.e., water level up or down compared t
first site visit).
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Bailey Bridge

Stations 2 and 4 at Bailey Bridge follovaedimilar pattern of water level fluctuation. Additionally, this
pattern was very similar to that of Horseshoe Fadlgure21lillustratesthe changes in water level from
April 18 to June 2Qmeasuements began at station 4 on April 24)

Water Level Fluctuation at Bailey Bridge (Spring 2017)
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Figure21. Water level fluctuations at Bailey Bridge measured at stations 2 and 4. Measurements on the fi
visit served as the benchmark against which futomeasurements were compared (i.e., water level up or dov
compared to the first site visit).

Squaw Rapids

Water level at Squaw Rapids fluctuated greatly over the spawning and egg incubation periods. This was
apparentbased orthe need to relocate wateralocity stations on several occass.Figure22

illustratesthe changes in water level from Ap2il to June 20.
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Water Level Fluctuation at Squaw Rapids (Spring 2017)
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Figure22. Water level fluctuations at Squaw Rapids. Measurements on the first site visit served as the
benchmark against which future measurements were compared (i.e., water level up or down compared tc
first site visit).

Aerial Photographs

An important component of thepawning bedssessmerstwas takinga series of drone photographs

during the spwning and egg incubation period to help evaluate how the spawningdraaged

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

capture photos othe spawning bedMultiple photos were taken during eachgftit and then stitched

together using Pix4D software to create an orthomosaic showing the entire spawning bed for each visit.
The following orthomosaics illustrate changes in water leveksagh of the spawning beds over the
spawning and egg incubation peds Theimagesshow that thespawningoeds remained underwater,

which is crucial for successful egg incubation. There were no observations of eggs being stranded out of
water.
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Trestle Gully

April 24, 2017
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May 3, 2017

May8, 2017
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May 17, 201% unable to fly drone

May 24, 2017
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May 28, 2017
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June 8, 201Iynable to fly drone

June 20, 2017
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Horseshod-alls

April 24, 2017

April 27, 201% unable to fly drone
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April 29, 201% unable to fly drone

May 3, 2017
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