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Abstract

A fish habitatstudyof several tributarieso the South Saskatchewdiiverwas undertaken by the South
Saskatchewan River Watershedw#eds during the spring and summer of 2@Gihd 2012 Funding for

the project was providely the Envionmental Damagesund (EDF), which is administered by
Environment Canadd he purpose of the study wasderive a sense of fish utilization within the aquatic
ecosystem of creeks that flow into the South Saskatchewan &id¢o provide a base knowledgd

areas of important fish habitats.

Fish assesnents wereonducted at &reekswithin the South Saskatchewan Rivask:Brightwater,
Coteau, Fish, Opimihaw, Red Deer, &ndkebite CreskThe assessments included mapping,
photographingand evaluatng the existing fish habitat as well as sampling fish species in the study
area.

Sampling by use of minnow trapsine netand hoop netsesulted in the capture df255 fish from 10
species. Thiscludedwhite suckerCatostomusommerson), northern pike Esoxuciug, yellow gerch
(Percaflavescent, spottail shiner(Notropishudsoniu¥ emeraldshiner (Notropisatherinoides3, finecale
dace Phoximusieogaeusy lake chubQouesiuplumbeus, and shorthead edhorse(Moxostoma
macrolepidotun). Themajority of fish captured in &b creeks were fathead minnowBimephales
promelag, followed by brook sticklebackSulaeainconstans.

Suitable fish habitat areas have been found withi alleels, considering aspects such as the variety of
substates, aquait vegetation and flow segment€ommon issues found within the creeks include
erosion, sedimentation, algal blooms and barriers to fish movement such as overhanging or improperly
sized culverts and dammind\dditionaldetailedinvestigationsrito the habitatof the tributaries studied
would bebeneficialin makingdefinite conclusions of the health die creek ecosystem.
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INTRODUCTION

1.INTRODUCTION
1.1 Background

TheA YLI2 NI I yOS 2F GKS {2dziK {lailioOKSgly wiA@SNRa
documented. Thitack of information prevents a valid assessment of the imp&buman activity

makingit difficult to monitor populdions and identify habitat related problems such as barriers to
movement, loss of riparian vegetation and stream bank erosion and water quality concerns.
Consequently, a twyear study of several South Saskatchewan River tributaries was conducted by the
Saith Saskatchewan Rivvatershed Stewards In(SSRWgWith funding provided by Environment
Canada's Environmental Damages Fund.

Thefirst phase of theprojectbegan in June 201Whichinvolvedinitial field investigationso determine
the presence ombsence ofish species isouth Saskatchewan River tributaries includdymihaw
Creek Brightwater(Beave) Creek, FiskireekRed Deer Creek and Snakebite Cr@éle second phase
of the researcttommencel the following spring in June 20léhtaileda more detailed habitat
assessment on Opimihaw Creek, in addition to an investigation of Coteau Creek.

Thefish capturedata collected during this study is solely intended to determineciingent fish use of
the tributaries. The proceduresf this studywere not standardized t@ccuratelycalculate catch per unit
effort, diversity orpopulation estimates

1.2 Objectives

The fisheries Act (Section 34) defines fish habitat as: "spawning grounds and nursery, rearing, food and
migration area on which fish depemtirectly or indirectly in ordeto carry out their life processes."
Availability of particular habitat typds essentiafor supportingfish populations therefore it is

important to protectthe ecological integrity dfibutaries that provide habitatdr the fish that take

advantage otheir perennial or seasonal flowldentifying areaof important fish habitat and

determining the presence of fishithin the tributarieswill enable us to make informed decisions on

habitat protection, and wilhelp topreventchanges to the creek environment that could potentially

cause adverse ecological impacts to fisipulations

Several key objectives of this study are to:
-document the occurrence of fish species in the tributaries through a presence/absence survey
-assess fish habitat withithe tributaries to determine theirmportancefor fish reproduction

-locate potential problem areas to fish populations such as barriers to fish movement as well as
stream bank erosion and water quality concerns

-provide infamation for the long ternprotection and enhancemerdf the tributary ecosystem

i NJ
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1.3 Study Area

The South Saskatchewan Rigeginatesin Rocky Mountains in Alberta wheitds fed by threemajor
tributaries: the Oldman, Bownd Red DeeRivers. After Cossing theSaskatchewaw\lberta borderthe

river travels northeastvhere it is stored irLake Diefenbaker. From the northern shores of Lake
Diefenbaker the river flows out of the Gardiner Dam towards the City of Saskatoon. The river continues
north to eventually become the Saskatchewan River at the confluence of the Bliodtisouth

Saskatchewan Rivers. TBaskatchewan River passes through the Saskatchewan Delta, into Lake
Winnipeg, which eventually drains into Hudson Bay through the Nelson River.

The ®uth Saskatchewan River receives runoff from about 120,000 square kilome®Bastbérn
SaskatchewarThis area is drained by many small tributarie®st of which are ephemeralidto the

large quantityof localdrainage features and limited precipitatioThe local runoff from the entire

drainage basin in Saskatchewan represents about one percent of the natural water supply of the South
Saskatchewan Rivawith most of the water originating from melting ice and snow and rainfall on the
eastern slopes ahe Rocky Mountaingind the foothills inAlberta(Saskatchewan Watershed Authority
2007)

Most of thelocalsurface water runoff in the basin originates from snowmelt and early spring rains
during the March to May periodzlow volumes within théributaries to the South Saskatchewan River
are generallyhighduring the spring runoff period, but have a much reduced or deficient flow for the
remainder of the yearExtreme variation in stream flow from year to yeigralso characteristic of the
South Saskatchean River tributariesHistoric hydrometric data provided gnvironment Canada
indicate that flows vary ithis characteristiananner(Table 1) Thishydrometric datais colleced

through hydrometric stationsyith data limited to twotributariesinvolvedin this study:Snakebiteand
Brightwater ceeks.

TABLE 1. Flow conditions collected from hydrometridatatthroughout the study area

Years of  Gross Mean Monthly Mean Recorded Flow$m3/s) Instgntaneous
Discharge

Station Name Data  Drainage \nua
Record Area knf

SNAKEBITE CREE19701997
NEAR BEEHY 861 0.168 | 0.544 | 0.651| 0.049| 0.1 | 0.024| 0.001| O 0 27 0

Flow Mar Apr May Jun Jul Aug Sep Oct |Max Min
(m3/s)

BRIGHTWATER (19602010

CREEK NEAR 900 - 0.415| 1.07 | 0.041| 0.124| 0.091| 0.008 | 0.009 | 0.001 | 74.5 0
KENASTON

BRIGHTWATER [19781987

CREEK NEAR 1750 0.261 | 0.128| 1.89 | 0.187| O 0 0 0 0 7.04 0

PROCTOR LAKE
BRIGHTWATER |1967-1987
CREEK BELOW
BRIGHTWATER
RESERVOIR

Water Survey of Canada (WSC), Environment Canada

1530 0.306 | 0.041| 2.07 | 0.504 | 0.361 0 0 0.023 0 - -
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Tributary streams of the South Saskatchewan Rigarbe important in providing water resources for
domestic water supplies, livestock, irrigation projects and wildlifee water quality ofhesestreams,
particularly smaller ones, may be relatively pobhis is often caused by human activity, although
natural characteristicss(ch asoil composition) may affect water qualitgutrophication, salinity and
contaminants are issues are comonly identified throughout thédasin(Saskatchewan Watershed
Authority 2007)

Thirty-two species of fish can be found in the South Saskatan River (Miles and Sawchi®88 Reed
1962). litle is knownaboutfish utilization ofi K S Mdhal ®ibdriistreams and important spawning
locations within the basin have nbeen accurately identifiedPrier (1980) has mentioned that sauger,
walleye and pike are known to spawn in or in front of connecting tributaries to the South Saskatchewan
River.

Agriculture represents the maieconomic activity in the study area with @ércent of the land area
being used foirrigated or dryland crop production, and livestg@&artners for the Saskatchewan River
Basin 2009) Uplandareasare typically dominated by cropland as wellpastureor rangeland

consisting oplanted perenniarasses or native grasslandpper slopes othe tributary valleys
frequentlyconsist of prairie grasses and shrupwith valley bottoms and riparian zones commonly
consisting ofpoplar and trembling aspen as well@eanse growths of willovand othershrubs Wetland
areas and stream bankdten sustain a variety of aquatic and semi ado&egetation such as bulrushes,
cattailand sedges.

The South Saskatchewaiv&® basinieswithin a®oldO 2 y (i A ¥liSgfic doriesRd carbe described
as semarid, with hot summers, coldvinters and moderate precipitatiarThere are significant
variations in both seasonal and annual temperatures and precipitatitnn the watershed Annual
precipitation ranges from 300 mm to 400 mm, with most annual precipitatiocurring from May
through August Temperatures in the basin can range in extremes a4 summer to minus 4Q in
winter (Saskatchewan Watershed Authority 2007)
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MATERIALS AND METHODS

2. MATERIALS ANDETHODS

Sixtributaries tothe $uth Saskatchewan Rivesere studiedthroughoutthe spring and summer
seasons of 2011 and 201@pimihaw, Brightwater/Beaver, Fish, Red Deait Snakebite Creeks were
sampled in 2011. Opimihaw was revisitwid Coteau Creek was added to the study in 20Eble2).

TABLR. List d South Saskatchewan Riuebutaries, their locations, and dates samplédring the 2011/2012 study

\ Location Rural Municipality =~ Dates Sampled
1. Opimihaw Creek North-east of Saskatoon Corman Park No. 334 June 9, 10, 16, 22011
August6,2011

June 82012
2. Brightwater/Beaver Southwest of Saskatoon Dundurn No. 314 June 1315, 2011
Creek Rosedale No. 283 August 23, 2011
3. Fish Creek West of Alvena Aberdeen No. 373 June 1517, 2011

Fish Creek No. 402
4. Red Deer Creek South of Pince Albert Prince Albert No. 461 June 23, 2011

5. Snakebite Creek South of Beechy Victory No. 226 July 7, 2011

6. Coteau Creek Southeast of Macrorie  Coteau No. 225 July 7 & 8, 2012
near Danielson Provincie Fertile Valley No. 28t
Park

Tributaries wereselectedfor investigationaccording taheir potential to support fish spawning and
rearing,andby taking into consideration thelengthand permanencyThis exclude®wift Current
Creekthe largest tributary to the South Saskatchewan Riasit, is traditionally managed
independently See kgyure 1 for locations ahe tributariesthat were sampled and proposed for sample
during this studyOther creekghat wereconsidered for this study includegbring, Miry, Sage, Aitkow,
and SummiCreeksDue to timeconstraintsand resource limitations, we were unable to conduct
research on thestributaries.

2.1Fish Collection

Passiveand activecapture method wereusedto obtain an overview of the fish specigmt were
present within the creek<Baited minnow trapavere usedas well as sesnets or hoop netsvhen
feasible Specifiscampling locations within the creeks were selecte@ssociation with emergent
vegetation and structures that might increase capture ratewelt asto represent vaous fish habitats,
natural or modified. They were also chosen according to accessibility, often at road croesings
culverts UTMCoordinatef eachsite was recorded using@armin GPSMABOCxGlobal Positioning
SystemFor specificoordinates osanple locations refer to AppendixA. Field observations such as
habitat type, substrate type, and any issues including erosion or barriers to fish movement were
recordedat each location
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Minnow traps weranade of6 mmgalvanized
wire meshwith a20 nmm-diameteropening
allowing fish to pass through a conlichaped
funnel to reach theaeceptaclecontaining bait
(Fgure?2). Thetraps werebaited withdry dog
food then deployedwith the openings parallel to >
the current.Nylonropes were fastened to the n
trap andtied to land Each trap waset for
approximately 24 hour20 hours respectively
The number of traps set in each location variedg
from 1 to 4.UTM locations and datesf each site |
can be referenced in Appends

A ine hauwasconductedusinga 50 X 4beach FIGURE.Minnow trap used in sampling fish species during the
seire net with a3 mmmesh sizeThe seine net  2011/2012 study

consisted of two wingthat werepulledat either

side of the stream channdljnnellingfish towardsthe bunt section in the center that holds the catch
The haukovered the entire stream wit, from the surface to the bottom for a distance of 30 metres.
At this point thewingswere brought togetherand rauledon shore where thdish were then transferred
to a bucket containing adequate water for respiration.

Ahoop net(or fyke net) with a3mm mesh
sizewas alsaleployed for approximately 24
hoursto capturefish as they mowe
downstream Thecylindrical netvas
distended by a series @fhoops with a
diameter of 60 cminternal funnel shaped
openingsor throats, were attached to each
of the hoops andlirectedinward from the
mouth of the n¢. Two leadsor wings made
of meshwere attached to the mouth to
intercept moving fish and guiddem into the
enclosure. The hoop net was set with the
mouth opening downstream in watehat

s \ 4 S d : < i
FIGURE.Hoop net used in sampling fish species during the ?ntlrely covered the hoops of the net ar.1d held
2011/2012 study in place by attaching a rope from the wings to

a stake driven into the stream bafkigure3).
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Allfish specimens capturedere identifed to speciesmmeasured to the nearest mm (total length), and
releasedn the same micrdnabitat from which they were removedf field identificationwas
guestionable the specimenwascollected for later examinatioafter being anaesthetizedith tricaine
mesylate(MS 222 and preserved in ®5% ethylsolution. All samplewhere then moved t&0%
isopropyl alcohohfter preservation time A Special Collection Permit was obtained frigtimistry of
Environmentprior to initiating the fieldwork Appendix C)

2.2 Habitat Analysis

If anyfish habitatconcerns were encounteretthroughout the stream channgh waypoint was marked

on the GPS at the specific locatiwhere it was observedThis includegbossible barriers to fish

passage, stream/shore modifications, such as diversions, stream channelization, or armoring (e.g., rip
rap),as well as water quality and erosion conceatriers include any obstacle that may interfere with
or prevent upstream or downstream mement such adams and overhanging culvertSeasondlow
levelsandthe time of the year in which fish migratiamccursvhere considereavhen determiningf the
object or structurewould be a barrier to fish passage.

A GIS analysis of the study area was conducted to determine the total length of stream channel network
as well as drainage area of the cre@koriefdescription and condition of the habitat was recorded at

each sampling location in 201dndmore detailed assessments were conducted in 2012. Water
temperature was recorded in degrees Celsius, pH was tested using pH indicator stigies (vkh) and
dissolved oxygen wagsted using a USI 550 DO instrume¥tsual indicators of water quality were also
recorded. This includes water colour, turbidignd othersigns of poowater quality such aalgal

blooms, stagnatio, dead fish, strong odoandfoam.

Stream depth was measured 5 points (Left, Left Centre, Centre, Right Centre, Right) across a transect
of the creek, perpendicular to stream floBtream width was measured within a representatiget®n
of the survey location.

Thehabitat type(Rffle, Run, Dammed pool, Scour pothiat best represents the arelaeing sampled
was recordedSubstrate omposition was classifiedsually according tparticle size as a percentage of
occurrences within the stream bed of the habitat segment studieds®ate types determine the

quality of spawning habitatrad cover for many fish species and inclsilg clay, mud, sand, gravel,
cobble, boulder, solid bedrock or organiEmbeddedness of these substrates (gravel, cobble and
boulders onlywere also recoded. This measures sedimentation by determining the degree to which
gravel, cobble and boulders is embedded or buried by sand and silt.

The percentage of different cover types within the study sitasrecorded Cover provide protection
from predatorsand from averse environmental conditiond hisincludeslarge woody ebris:(logs, root
wads, and fallen tregsterrestrial vegetationthat overhangs the stream channel, largeutders organic
debris(leaf litter, small branches and twigand sibmergedor semisubmerged aquatic vegetation.

7
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Riparian areaplayan important role in defining channel morphology controlling stream temperatures,
creating fish habitat and control the amount of sediment from-affi Riparian vegetation type was
observedandan estimateof the distance from the stream bank of each riparian vegetation tyyee(
shrub, grasgsedge)was recordedn meters.

Bank stability was estimateldased on the amounif vegetative coverand recordeds either being
stable (binding root mss) or unstable (evidence of active erosidsmstable banks support little
vegetation and contribud to the sediment of the streanBank slopés important for assessing potential
bank erosionsoan estimate the angle of the bank in relation to the wagrrfacewasrecordedin
degrees.
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3. RESULTS AND DISCUSSION

A total of1255fish comprising 010 specieswvere collected by minnow traps, hoop netting aseining

in the sixtributaries studied in 201&and 2012 Fathead nmnowswere the found to ke the most
abundant species throughout the tributaries, consisting of over Balf#%) of the total catch followed
by Brook Stickleback Z248%).0Other species were found in less abundance and were absembst

areas within the studyncludingwhite sucler, lake chub, finescale dacéostheadredhorse, emerald
shiner, northern pike,ottail shinerand yellow grch Numbers, elativeabundance and average length
of fish speciesound during the studys summarized ifable3.

Fathead minnows and brookisklebacks were found in almost every location sampled. Both species
occur ina very broad range of habitagéaxd are known to béolerant to extremes in pH and salinity as
well as low oxygen concentration aace often found where other fishcouldnot sunive (Nelson and
Paetz1992. Fathead minnows inhabit reservoirs, muddy creeks and alkaline lakes in considerable
numbers throughout the Prairie Provincesile brook sticklebac&are usually found in clear cold waters
of small streams and spriffgd ponds(Scott and Crossmak998. Although they are not of commercial
or economic importance, Cyprinidsd other small fish such as the fathead minnow and brook
stickleback play an important role in the food web of an aquatizsystem

The absence of thether 23 species knowto occur in theSouth Saskatchewan River Basiming the
study may be attributed to sampling bidmbitat preferencetime of year, odistribution within the
South Saskatchewan Risrstem A list of these species is provided in Apgix A of this report.

The occurrence of fish species and their distribution within streams reflect the environmental
preferences of different speciéblelson and Paet?992). Each species has different tolerances and
preferences for spawning or feedinglbitats and may segregate on the basis of bottom materials,
strength of current, water depth, vegetation, and cover as well as temperature and oxygen Tdels.
aquatic environment of these tributary creeks can be extremely variable throughout the acyulel
and from year to year. Seasonal changes in temperature, flow levels, turlsiditped morphology may
also effect the distribution of fish.

Problems associated with theninnow trapsampling methodncludedspecies selectivity and size
selectivity Variability capture rates reflect differencesspeciesbehaviour and ecologsuch as

foraging, habitat preferencand predator avoidanceMinnow traps tend to be efficient in the capture of
smaller, bottomdwellingspecies seeking food or sheli@lurphyand Willis1996). Several traps in
Brightwaterand pbimihawcreeks consistently caught exclusivaignydish Traps were often found
empty, with no catch and missing bait.

Areas ofimportant fish habitat have been found within all six cre€khese habits wereconsideredn
terms of their importance to specific life stages of fish, including spawning, rearing, feeding,
overwintering as well as resting areas, protective cover or movement corriégpects such as the
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variety of substrates, flow segmentmd amount aquatic and emezgt vegetation and other cover
determine the degree of suitability for fish utilization.

Barriers to fish movement and other limitations to fish populations have been observed throughout the
tributaries. Anoverhanging culvenvasfound in Fish Creglpreventing fish passage during times of low
flow (Figure 13 A manmade dam of large rocks and soil completely blocked passage directly up
stream from theWanuskewirHeritagePark Hgure 18). Errosion of stream banldue to lackof binding

root masses from riparian vegetation aldestock was a common probleffigures9, 14and17).Algal
blooms were also noted, particularly ingtupstream portion of Opimihawr€ek, and throughout
CoteauQreek.

10
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3.1Brightwater/Beaver Creek

Brightwater Creek (also known as Beave
Creek) is a large tributary system that
flowsinto the SouthSaskatchewan River
approximately 10 km wujver from the city
of Saskatoon. The creek has a total leng
of 502.25 km and drains an area of
approximately 604.17 krh

Brightwater Creek isonnected tathe
Saskatoa Southeast Water Supply
Systemwhichconsistof a series of T A
canals andeservoirs that are used for FIGURE. Creek channel itmiance to the South
irrigation,and municipapurposeRoyer  Saskatchewan River within the Beaver Creek Conservation Are
1970) A canal located on the east end of

Gardiner Dandivertswater from Lake Diefenbakénto Brightwater Reservoir. This Reservoir was
created by damming Brightwater Creekhich permits the management of the floef the creek and is
used to supply the Town of Hanley, irrigation projects, pravideslarge waterfowl marshes.

Recorded flowevelsin the upper reaches of the creek during thearof studyshowed gpeakin mid-
march during the spring runoff, reducing significamtiwards JulyFigure5 illustrates the mean daily
discharge data pnided froma hydrometric stationocated near the town Kenason, courtesy of
Saskatchewan Watershed Authgrand Environment Canada.
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FIGURE.5-lowconditions at Brightwater Creek near Kenastor2011

Thecreekdrainsan area of alluvial plains and sand dunes known as the Moose Wood SandsHills
meanderghroughthe Dundurn Military Bse, Brightwate6cience Camp, and finally the Beaver Creek
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RESULTS AND DISCUSSION

Conservation Area before emptying into the South Saskatchewan Rikier stretch of creek is
continually altered by beaver, creating several pools and old oxhdats/e shrubs, grasses, aspen,
cotton wood andgreen astwere foundon the valley sides, with much of the upland area consisting of
pasture and rangeland.

Upstreamnear theBrightwater Reservojthe drainage area isomprised mainly of cropland
interspersed with ative vegetatiorconsisting omixedgrassesshrubs willow and trembling aspen
The creek is diverted into irrigation canals at several locations.

Sampling was limited to the headwaters of the creek near Brightwater Reservoir and near the mouth of
the creek within the Beaver Creek Consgion Area. This was due to restricted access to the Dundurn
Military BaseMuch of the creek channe@laswide and shallow with slomovingcurrent The substrate
consisted predominantly sandilt and clay with evidence active erosion along the creek lbdne to

poorly stabilized sandy sailEhe creek banks found tobe been significantly modified by use of

armouring (riprap) near where the creek intersects Highway 219 through a large culvaytishwere
commonly caught in the minnow traps in
consicerable numbers.

24 emeraldshiners were foundn outlets and
channels near Brightwater Reservoging
seine hauls as well as minnow trapée
emerald shiner ia schooling speciemost
commonly occurring in largepenwaters of
slow moving rivers or kes (Scott and
Crossmari998 Nelson & Paetd992). 7
spottail finerswere caught in a minnow trap
that was set in @ool downstream fronma
culvert.Both Emerald shine@and $ottail
shiners are an important prey species, being
eaten by almost all predacess fishes (Scott \ :
and Crossmafi998). According to Liaw 1991, FIGURE.®utlet into Brightwater Creek from Brightwater
this speciefias not beerpreviouslyrecorded in  Reservoir.

Brightwater Creek (see Table 3).

Although only four species of smalbdied fish were captured iBrighwater Creel(fathead mnnow,
brook stickeback, emerald shiner angattail shiner),several other fish species are knownitdabit
locations throughout the tributary (see Table @pservations of juvenile pike and sucker species have
also been reported by the Beaver Creek Conservation Are8agldtwater Science Camp staff during
the study.

TABLE. Fish species known to occur in Brightwater Creek
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Location & Coordinates

BEAVER CREEK (1hQ °n mQ@ ¢

Species

Northern Pike
Walleye

White Sucker
Johnny Darter
Quillback Sucker

Pearl Dace

Brook Stickleback
lowa Darter
Fathead Minnow

BEAVER CREEK (01 Q °0 m@ i

Northern Pike

Fathead Minnow

BEAVER CREEK (65 Q °n mQ@ &

Northern Pike

White Sucker

Walleye Longnose Sucker

Yellow Perch Lake Chub

Sauger Longnose Dace

Lake Whitefish Pearl Dace

Cisco Fathead Minnow

Burbot Brook Stickleback
BRIGHTWATER MARSHI(5¢ Q °0 mQ® & Fathead Minnow  Brook Stickleback
BRIGHTWATER RESERVOIB (612 °0 m@ & | Northern Pike Lake Whitefish

Walleye
Yellow Perch

White Sucker

(Law 199)
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RESULTS AND DISCUSSION

Figure 7.
Map of Sample Locations in
Brightwater/Beaver Creek
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