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ABSTRACT

In 2014, fish sampling was conducted by means of boat and backpack electrofishing as part of an
ongoing program to monitor for changes in composition, relative abundance, and distribution of
fish species in the Little Bow River and Mosquito Creek, post completion of the Twin Valley
Dam. Sampling was carried out at the seven previously established boat electrofishing reference
sample sections on the Little Bow River with each site containing two to four backpack
electrofishing sections to obtain small fish. Six monitoring sections on Mosquito Creek were
established in 2009 and sampled again in 2014. Sampling was completed on a seasonal basis
during the spring, summer and the fall. Measurements of basic water quality were recorded
during each season at each site and habitat within each reference section was inventoried during
the summer season. During summer and fall sampling, a sub-sample of Northern Pike and White
Sucker were retained for mercury analysis.

A total of fifteen species were captured from the Little Bow River during sampling in 2014,
down from the eighteen species captured in 2009. Eleven species, including three sport fish
species and eight non-sport species were captured from upstream of Twin Valley Reservoir, and
eleven species; four sport and seven non-sport species, were captured from downstream of the
reservoir. White Sucker dominated the catch by boat electrofishing and Longnose Dace were the
dominant fish species in the small fish sections. Both of these species dominated the catch
upstream and downstream of Twin Valley Reservoir. The community downstream of the
reservoir is influenced by fish resident to Travers Reservoir including Lake Whitefish, Walleye,
Burbot and Shorthead Redhorse and the community upstream of Twin Valley Reservoir is
influenced by migrants, primarily Mountain Whitefish, from the Highwood River.

In general, the relative abundance and distribution of major species in the populations
downstream and upstream of Twin Valley Reservoir was similar in 2014 as compared to
previous sample data. Northern Pike were elusive during the spring and summer electrofishing
efforts but were well-dispersed across all study sections during the fall monitoring and were
slightly more abundant than in previous years. Yellow Perch were not captured above or below
Twin Valley Dam in 2014 and ripe Lake Whitefish were found below the Carmangay weir in the
fall. Juvenile Mountain Whitefish were somewhat common upstream of the Twin Valley
Reservoir and Brown Trout were captured in Section 6 during both the summer and fall
sampling.

Habitat composition and basic water quality parameters have also exhibited little change over
monitoring years; run type habitat remains predominant with fine substrates comprising the
majority of the streambed and aquatic vegetation providing the bulk of fish cover. Basic water
quality measurements obtained in each season indicated moderate temperatures and good oxygen
content; water was moderately basic in the spring and became slightly basic by fall, and
displayed moderate to high conductivity while turbidity values ranged from low to moderate.

In Mosquito Creek nine of the fifteen historically captured species were found including White
Sucker and Longnose Dace, which dominated the fish population in Mosquito Creek. Sport fish
species were rare in 2014 with a single Rainbow Trout captured in Section 5 during the fall
sampling. Habitat within the creek was comprised primarily of shallow to moderate depth run
habitat with deep water habitat suitable for overwintering relatively scarce. Basic water quality
measurements indicated a moderate temperature variation with reasonable oxygen content.
Water was moderately basic and displayed moderate to high conductivity and low to moderate
turbidity.
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1.0 INTRODUCTION

The Twin Valley Reservoir (TVR) is located on the Little Bow River southeast of Nanton and
west of Champion, Alberta (Figure 2.1). Completed in 2003, the reservoir was constructed to
increase water supply for agricultural and municipal use and reduce dependence on summer
diversion from the Highwood River. The reservoir is an on-stream impoundment filled by the
Little Bow River, Mosquito Creek, and diversion from the Highwood River during the spring
freshet. Fisheries mitigation projects on the Little Bow River included construction of a fish
exclusion screen at the Little Bow Canal head works, replacement of impassable or partially
passable river fords, and construction of a bypass channel at the Carmangay Weir. These
mitigation efforts are expected to result in reduced entrainment of Highwood River fish and
dispersal of fish past historical barriers. Potential effects to the fisheries resources of the Little
Bow River and Mosquito Creek as a result of the Twin Valley Dam (TVD) project may include
habitat alterations, changes in water quality, and changes in flow and temperature regimes.
Monitoring of the Little Bow River and Mosquito Creek is necessary to determine if these
factors are affecting fish populations.

In 2004, Alberta Environment initiated a fish population-monitoring program on the Little Bow
River upstream of Travers Reservoir. The objective of the 2004 work was to establish reference
sample sections and define methodology to facilitate long-term monitoring of fish species
composition, relative abundance, and distribution in the Little Bow River post completion of the
TVD. The monitoring program conducted in 2005, 2006 and 2009 included boat and backpack
electrofishing of the established reference sample sections on the Little Bow River. In 2009 six
backpack electrofishing reference sections were established additionally on Mosquito Creek. The
sampling of these reference sections on both the Little Bow River and Mosquito Creek was
repeated during the 2014 monitoring program.

This document presents the results of the 2014 monitoring conducted by Pisces Environmental
Consulting Services Ltd (Pisces). These investigations are part of the ongoing program to
describe the fish community of the Little Bow River and Mosquito Creek within the study areas
during the spring, summer, and fall in terms of range of occurrence and relative abundance of
fish species, with the overall objective of determining the effect of water management on the
Little Bow River and Mosquito Creek fish populations.

2.0 STUDY AREA

The 2014 monitoring program included sampling of previous established sections on the Little
Bow River and Mosquito Creek (Figure 2.1).

2.1 LITTLE Bow RIVER

The Little Bow River originates in the town of High River, Alberta and is augmented by
diversions from the Highwood River. The drainage area extends in a south-easterly direction
with the Little Bow River eventually flowing into the Oldman River northeast of Lethbridge.
Two reservoirs are located on the Little Bow River; the Twin Valley Reservoir (TVR) is located
approximately 18 km west of the town of Champion and the Travers Reservoir is located
approximately 23 km east of Champion (Figure 2.1).
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Figure 2.1. Location of the Little Bow River Basin and Highwood River Basin in Alberta.

2.1.1 Reference Sections for Boat Electrofishing

The seven reference sample sections in 2014 were the same as in 2005, 2006 and 2009 and
section boundaries were consistent with the previous monitoring programs (Figure 2.2). The
location (UTM), length (m), and average width (m) were recorded for each section (Table 2.1).
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Table 2.1. Little Bow River boat electrofishing sample section characteristics.
Location (UTM NAD 83)
Section Upstream Section Boundary =~ Downstream Section Boundary ~ Section Length (m)  Average Wetted Width (m)

Spring  Summer Fall
LBR1 359181 E 5561777 N 358835 E 5563192 N 2769 142 141 13.6
LBR 2 348589 E 5554985 N 350415 E 5556792 N 3805 162 197 17.1
LBR 3 328641 E 5567029 N 329295 E 5566144 N 1910 181 239 18.6
LBR 4 319117 E 5580780 N 320246 E 5579157 N 2593 153 207 16.4
LBR 5 313938 E 5593698 N 314274 E 5593142 N 909 127 161 13.2
LBR 6 304432 E 5596713 N 305938 E 5596385 N 1975 9.8 13.3 10.4
LBR 7 301736 E 5600289 N 301940 E 5599233 N 1688 153 174 15.7

2.1.2 Sample Sections for Backpack Electrofishing

Two to four backpack electrofishing sample sections were selected within each of the seven
reference sections. The location and length of each sample section was dependent on the
incidence and size of discrete habitat units (i.e. riffle, shallow run) that could be sampled by
backpack electrofishing. The location (UTM), length (m), and average width (m) of each section
were recorded (Table 2.2).

Table 2.2. Little Bow River backpack electrofishing sample section characteristics.

Section Location (UTM NAD 83) Section Length (m) Section Width (m)

Downstream Section Boundary Spring Summer Fall

A 359200 E 5561873 N 28 135 14.1 12.9

LBR1 B 358836 E 5563322 N 28 15.7 16.7 14.9
C 358811 E 5563296 N 23 16.3 174 15.8

A 328916 E 5566427 N 26 25.3 27.1 25.6

LBR2 B 329036 E 5566432 N 29 24.0 26.5 24.8
C 329033 E 5566415 N 46 22.0 24.3 21.7

A 328869 E 5566411 N 30 26.3 275 25.8

LBR3 B 328942 E 5566439 N 26 18.0 19.3 18.2
C 329046 E 5566390 N 55 20.3 22.0 19.9

LBR 4 A 319045 E 5580961 N 29 10.7 121 104
B 319094 E 5580961 N 35 9.7 11.6 9.9

LBR5 A 314250 E 5593314 N 45 6.7 7.6 7.0
B 314288 E 5593387 N 30 14.3 16.3 15.1

A 304402 E 5596936 N 15 6.7 8.2 7.0

LBR 6 B 304555 E 5593378 N 40 7.8 10.1 8.6
C 304565 E 5596782 N 32 6.6 7.9 71

D 305758 E 5596437 N 32 5.2 7.3 5.9

LBR 7 A 301685 E 5600496 N 23 11.3 135 11.9
B 301689 E 5600537 N 66 9.0 12.2 9.6
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Figure 2.2. Location of Sample Sections on the Little Bow River and Mosquito Creek.
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2.2 MosQuITO CREEK

Mosquito Creek originates approximately 12 km southwest of the town of High River, Alberta
and is augmented by flows from the Highwood River via the Woman’s Coulee diversion
structure (Figure 2.1). A portion of Mosquito Creek is diverted into Clear Lake, with the
remainder flowing into the TVR (Figure 2.1).

2.2.1 Reference Sections for Electrofishing

Six reference sample sections established in 2009 along Mosquito Creek between Woman’s
Coulee Reservoir and the TVR were again electrofished in 2014 (Figure 2.2). Site four in 2009
was fished downstream of the Township Road 160 bridge but due to complications getting ahold
of the landowner in 2014 the section was moved upstream of the bridge. The location (UTM),
length (m), and average width (m) were recorded for each section (Table 2.3).

Table 2.3 Mosquito Creek Electrofishing Section Characteristics in 2014.

Section Location (UTM NAD 83) Section Length (m) Avereqe V(vrﬁ;wd e

Upstream Section Boundary Downstream Section Boundary Spring  Summer  Fall
MC1 323120 E 5568072 N 323324 E 5567919 N 300 8.5 8.9 7.44
MC 2 317944 E 5569892 N 317933 E 5569747 N 300 11.2 11.7 9.4
MC3 309904 E 5574634 N 310085 E 5574595 N 300 138 131 126
MC 4 308572 E 5576746 N 308506 E 5576562 N 300 148 152 141
MC 5 295515 E 5586587 N 295580 E 5586561 N 310 7.1 8.3 6.8
MC 6 295324 E 5593198 N 295207 E 5593008 N 310 3.9 5.7 3.1

3.0 METHODS

3.1 LiTTLE Bow RIVER
3.1.1 Fish Sampling

Fish sampling was conducted on a seasonal basis in 2014. Spring sampling was completed in
early June; summer sampling was conducted in early August and fall sampling was completed in
late October.

All capture data was recorded and submitted to the Alberta Environment and Sustainable
Resource Development (ESRD), Fisheries and Wildlife Management Information System
(FWMIS).

3.1.1.1 Boat Electrofishing

Sample section boundaries were the same as in 2005, 2006 and 2009. A minimum of five stream
widths were recorded for each section during spring, summer, and fall sampling events.

A portable electrofisher (Smith-Root GPP 2.5) mounted on an inflatable boat was used in a
single pass electrofishing survey of each section. Electrofishing was conducted using a three-
person crew. The crew leader was positioned in the rear of the boat and operated the electrofisher
and rowed the boat. From the front of the boat, one crewmember manipulated a pole-mounted
ring anode while the other crewmember dip-netted fish. As fish were captured, they were placed
in a live-well located directly behind the crewmembers at the front of the boat.

For each species, all sport fish and up to 30 fish of each non-sport species were measured (fork
length) and weighed (to the nearest gram) with the remaining catch identified and enumerated.
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3.1.1.2 Backpack Electrofishing

Sample section boundaries within the boat electrofishing were the same as in 2009 with the
exception of site 2d and 4c which were removed from the monitoring program because they no
longer had the habitat characteristics that met the criteria for small fish sampling. The UTM
coordinates of the downstream boundary of each sample section were recorded and stakes were
placed at the upstream and downstream boundaries to define the section. The length, average
width, and a general description of the habitat within each study section were recorded during
spring, summer and fall sampling events.

A Smith Root Type LR-24 backpack electrofisher was used in a single pass survey of each
sample section. Backpack electrofishing was conducted using two person crews; one crew
member carried the electrofisher and manipulated the pole-mounted ring anode, while the other
crewmember dip-netted fish and placed captured specimens in a live-well.

For each section, 30 fish of each species captured were measured (fork length) and weighed (to
the nearest gram) with the remaining catch identified and enumerated.

3.1.1.3 Mercury Sampling

Sub-samples of Northern Pike and White Suckers were retained from above and below TVR for
mercury analysis. The objective was to retain 20 specimens of each of the target species from
both upstream and downstream of the reservoir. Specimens were weighed, measured, tagged for
identification, frozen, and delivered to Alberta Environment (AENV) Lethbridge office to
transport to the Alberta Research Council in Vegreville, Alberta for analysis.

3.1.2 Habitat

During summer sampling habitat within each boat electrofishing sample section was
characterized using Pisces’ standard inventory methods (Appendix A), which are based on the
O’Neil method (O’Neil and Hildebrand 1986) suited for small to medium size rivers where
distinct channel units are discernible. The procedure divides the stream channel into a continuous
series of habitat types, based on differentiation in specific features such as depth, velocity,
surface, flow pattern and substrate, and provides results that are comparable with methods
employed during baseline pre-dam work (Pisces 2000) and during post construction monitoring
(Sikina and Bryski 2005, Stemo 2006 and 2007, Herron and Stemo 2010, Herron and Boorman
2010).
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3.1.3 Water Quality

Basic water quality parameters for the Little Bow River were measured at one location within
each of the reference sections during each season (Table 3.1).

Table 3.1. Select water chemistry parameters measured in the Little Bow River and Mosquito

Creek.
Parameter Sampling Equipment
Dissolved O, (mg/l) Oxy-Guard DO/Temp meter/Yellow Springs Instrument Co. model 85
pH Hanna Combo pH/EC tester
Turbidity (NTU) LaMotte 2020 Turbidimeter
Conductivity (WMHOS/cm) Yellow Springs Instrument Co. model 85/Hanna Combo pH/EC tester
Water temperature (°C) Oxy-Guard DO/Temp meter/Yellow Springs Instrument Co. model 85

3.2 MosQuITO CREEK
3.2.1 Fish Sampling

Six reference sample sections established from the 2009 monitoring program were backpack
electrofished along Mosquito Creek between Woman’s Coulee Reservoir and the TVR with the
exception of MC-4 which was electrofished downstream of the Township Road 160 bridge in
2009 was relocated directly upstream of the bridge in 2014. Stakes were placed at the upstream
boundaries in order to define the section, and the UTM coordinates of the upstream and
downstream boundary of each sample section was recorded (Table 2.3). The length and average
width within each study section was recorded during spring, summer and fall sampling events,
and a description of the habitat was recorded during the summer.

Sampling of Mosquito Creek was conducted on a seasonal basis in 2014. Spring sampling was
completed in early June; summer sampling was conducted in early August, and fall sampling
was finished in late October.

3.2.1.1 Backpack Electrofishing

Sampling was conducted using a Smith Root Type LR-24 backpack electrofisher in a single-pass
electrofishing survey. For each 300 section fished, 30 fish of each species captured were
measured (fork length) and weighed (to the nearest gram) with the remaining catch identified and
enumerated.

All capture data was recorded and submitted to the Alberta Environment and Sustainable
Resource Development (ESRD), Fisheries and Wildlife Management Information System
(FWMIS).

3.2.1.2 Mercury Sampling

An objective of the Mosquito Creek monitoring program was to obtain sub-samples of Northern
Pike and White Suckers for mercury analysis. The intention was to obtain 20 specimens of each
of the target species from Mosquito Creek.

3.2.2 Habitat

During summer sampling the habitat within each electrofishing sample section was characterized
using Pisces’ standard inventory methods (Appendix A), which are based on the O’Neil method
(O’Neil and Hildebrand 1986) suited to small to medium size rivers where distinct channel units
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are discernible. The procedure divides the stream channel into a continuous series of habitat
types, based on differentiation in specific features such as depth, velocity, surface, flow pattern
and substrate, and provides results that are comparable with methods used during the 2009
monitoring program (Herron and Boorman 2010).

3.2.3 Water Quality

Basic water quality parameters for the Mosquito Creek were measured at one location within
each of the reference sections during each season (Table 3.1).

4.0 RESULTS
4.1 LiTTLE BOow RIVER
4.1.1 Fish Sampling

A total of fifteen species were captured from the Little Bow River during sampling in 2014
(Table 4.1). Eleven species, including three sport and eight non-sport species, were captured
from upstream of the TVR and ten species, four sport and six non-sport species, were captured
from downstream of the reservoir (Table 4.1). Detailed capture data from all sampling effort in
the Little Bow River in 2014 is presented in Appendices B & C.

Table 4.1. Fish species captured from the Little Bow River in 2014,

Upstream of TVR Downstream of TVR
Common Name Scientific Name Species Historical 2014 Historical 2014
Code Inventories Monitoring Inventories Monitoring
Brook Stickleback Culaea inconstans BRST of
Brown Trout Salmo trutta BNTR odigh .
Bull Trout Salvelinus confluentus BLTR of
Burbot Lota lota BURB o obefgh .
Fathead Minnow Pimephales promelas FTMN o300 . o9 .
Finescale Dace Phoxinus neogauus FNDC of of
Lake Chub Couesius plumbeus LKCH o3defah . oCefgh .
Lake Whitefish Coregonus clupeaformis LKWH o20cfgh .
Longnose Dace Rhinichthys cataractae LNDC oadefgh . o2cefgh .
Longnose Sucker Catostomus catostomus LNSC o3defah . o2bcfegh .
Mountain Sucker Catostomus platyrhynchus MNSC oh .
Mountain Whitefish Prosopium williamsoni MNWH oadfgh .
Northern Pike Esox lucius NRPK oa0efgh . acbcefgh .
Pearl Dace Margariscus margarita PRDC o
Rainbow Trout Oncorhynchus mykiss RNTR ozefh ohoh
Shorthead Redhorse Moxostoma macrolepidotum SHRD obfgh .
Spoonhead Sculpin Cottus ricei SPSC o2efgh .
Spottail Shiner Notropis hudsonius SPSH o2efoh
Trout-Perch Percopsis omiscomaycus TRPR of . ot
Walleye Sander vitreus WALL oabefgh o
White Sucker Catostomus commersoni WHSC oa0efgh . acbcefgh .
Yellow Perch Perca flavescens YLPR o2cefgh

a Fernet and Bjornson (1994)

b Council (2000)

¢ Boorman (2004)

d Pisces (2004)

e Sikina and Bryski (2005)
f Stemo (2006)

g Stemo (2007)

h Herron and Stemo(2010)

4.1.2 Boat Electrofishing

All sections were sampled once each season; in the spring, summer and fall. Sample sections
were the same as the location and lengths of sections established in 2005 (Table 4.2).
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Table 4.2. Boat electrofishing sampling effort in the Little Bow River, 2014,

Electrofishing Duration (s)

Section Length of Sample Section (m) Spring Summer Fall
LBR 1 2520 2798 2528 2586
LBR 2 3507 3901 3041 4007
LBR 3 2009 2200 2325 2674
LBR 4 2303 3432 3433 3677
LBR 5 924 737 737 1294
LBR 6 1569 1877 2059 2002
LBR 7 1735 707* 1639 1995

* Equipment malfunction caused by precipitation event

A total of 2251 fish, represented by six sport fish species and eight non-sport fish species, were
captured during boat electrofishing in 2014 (Table 4.3). Seven hundred ninety-six fish were
captured from sections downstream of the TVR and 1455 specimens were captured from sections
upstream of the TVR (Table 4.3). Sport fish accounted for approximately 16% of all fish
captured during 2014 boat electrofishing.

Northern Pike were captured from all study sections in 2014 and were the only sport fish species
captured from both upstream and downstream of the TVR. The only other large-bodied species
that were present within all study sections was White Sucker. Mountain Whitefish, Brown Trout,
Mountain Sucker, Spoonhead Sculpin, Fathead Minnow and Trout Perch were captured upstream
of the reservoir, but were not captured downstream of the TVR. Fish captured downstream of the
reservoir but not upstream included Burbot, Lake Whitefish, Shorthead Redhorse, and Walleye
(Table 4.3).

Downstream from TVR (Sections 1-3)

Four sport fish species representing 13% of the total downstream catch were captured
downstream of the TVR. Walleye were the most abundant, accounting for 5% of the total catch
while Northern Pike were second in sport fish abundance, accounting for 4% of the total catch
(Table 4.3). Burbot were infrequently encountered and were found only in the bottom two
sections (Table 4.3). Lake Whitefish were encountered in all sections below TVR though they
were not captured in all seasons (Table 4.3).

A total of five non-sport fish species were captured downstream of the TVR. Non-sport fish were
dominated by sucker species including White Sucker, Shorthead Redhorse, and Longnose Sucker
in decreasing order of abundance (Table 4.3). White Sucker was the most prolific of any species
accounting for 79% of the total downstream catch (Table 4.3). Cyprinid species contributed less
than 4% to the overall downstream catch (Table 4.3).
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Table 4.3. Sampling results from monitoring sections downstream and upstream of TVR during 2014 boat electrofishing.

Downstream of Twin Valley Reservoir

Species Individuals Captured (% of total catch)
Section 1 Section 2 Section 3 Total
Sp Su Fa Sp Su Fa Sp Su Fa

BURB - 4(4) - 1(<1) 4(4) 4(2) - - - 13(2)
LKCH - - 1) 1(<1) 4(4) 1(<1) - - - 7(<1)
LKWH - - 1) 10(9) 1) 6(3) - - 5(5) 23(3)
LNDC 2(2) 9(10) - - 6(5) 2(1) - - 1) 20(2)
LNSC 3@ 1) - 5(5) - 4(2) 2(6) - - 15(2)
NRPK 2(2) 2(2) - 22 - 5(@) 7(20) 11 15(15) 34(4)
SHRD 7(8) 9(10) - 4(4) - 1(<1) - - - 21(3)
WALL 11(13) 10¢11) 1) 1(<1) 6(5) 7(4) - - - 36(4)
WHSC 58(71) 54(62) 65(96) 83(78) 91(81) 162(84) 26(74) 8(89) 80(79) 627(79)
Non-Sport 70(84) 73(82) 66(97) 93(87) 101(90) 170(89) 28(80) 8(89) 81(80) 690(87)
Sport 13(16) 16(18) 2(3) 14(13) 11(10) 22(11) 7(20) 1) 20(20) 106(13)
TOTAL 83(100) 89(100) 68(100) 107(100) 112(100) 192(100) 35(100) 9(100) 101(100) 796(100)
# Species 6 7 4 8 6 9 3 2 4 9
Upstream of Twin Valley Reservoir

Section 4 Section 5 Section 6 Section 7 Total

Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa

BNTR - - - - - - - 2(1) 3(1) - - - 5(<1)
LKCH 3(3) 1) - 12 - 1) 2(2) 5@3) - 2(3) 3(3) - 18(1)
LNDC 2(2) 19(17) 1(<1) 22(35) - - 11(9) 70(39) - 8(14) 11(s) 2(1) 146(10)
LNSC - - - - 3(4) - 7(6) 9(5) 13(6) 6(11) 3(2) 2(1) 43(3)
MNSC - - - - - - 3(2) - - - 1(1) - 4(<1)
MNWH - - 1(<1) 12 - - 9(7) 8(4) 21(10) 6(11) 13(25) 26(15) 85(6)
NRPK 4(4) 27(23) 60(41) - 5(7) 13(16) 1(<1) 11(6) 28(13) - 3(3) 9(5) 161(11)
SPSC - - - - - - - - 1(<1) - - - 1(<1)
FTMN - - - 12 - - - - - - - - 1(<1)
TRPR - - - - - - 1(<1) 2(1) - - 4(11) 2(1) 9(<1)
WHSC 96(91) 68(59) 86(58) 38(60) 64(89) 68(83) 87(72) 72(40) 153(70) 34(61) 85(67) 131(76) 982(67)
Non-Sport 101(96) 88(77) 87(59) 62(98) 67(93) 69(84) 111(92) 15888) 167(76) 50(89) 107(81) 137(80) 1204(83)
Sport 4(4) 27(23) 61(41) 12 5(7) 13(16) 10(8) 21(12) 52(24) 6(11) 16(19) 35(20) 251(17)
TOTAL 105(100) 115(100)  148(100) 63(100) 72(100) 82(100) 121(100)  179(100) 219(100) 56(100) 123(100)  172(100) 1455(100)
# Species 3 4 4 5 3 3 8 8 6 5 8 6 11
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Walleye were only captured in sections 1 and 2 below TVR but were caught in all three seasons
with the majority (44%) of Walleye captured during the summer portion of monitoring (Table
4.3). Northern Pike were captured in all downstream sections and were particularly abundant in
the fall, when approximately 59% of all Northern Pike were captured (Table 4.3). Lake
Whitefish were captured in all downstream sections of the Little Bow River and 52% of all Lake
Whitefish captured were obtained during the fall portion of monitoring (Table 4.3).

White Sucker was present in all study sections and was captured during all seasons (Table 4.3).
Shorthead Redhorse were found in Section land 2 during the spring monitoring, and Longnose
Suckers were found in all three sections with the majority of captures (67%) occurring during
spring monitoring (Table 4.3).

White Sucker catch rates were higher than for any other species, and the capture frequency of
non-sport fish was higher than for sport fish (Table 4.4). All nine species were captured during
all three seasons of sampling. Overall, 46% of all captures occurred in the fall, 28% in the spring,
with the remaining 26% in the summer. Catch-per-unit-effort (CPUE) during the spring was
lowest, while fall catch rates were the highest (Table 4.4).

Table 4.4. Catch per unit effort for the large-bodied fish species captured downstream from the
TVR during boat electrofishing in 2014.

Species CPUE (Fish/min)
Section 1 Section 2 Section 3 All Sections

Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa
BURB - 0.09 - 0.02 0.08 0.06 - - - 0.01 0.06 0.03
LKCH - - 0.02 0.02 0.08 0.01 - - - 0.01 0.03 0.01
LKWH - - 0.02 0.15 0.02 0.09 - - 0.11 0.07 0.01 0.08
LNDC 0.04 0.21 - - 0.12 0.03 - - 0.02 0.01 0.11 0.02
LNSC 0.06 0.02 - 0.08 - 0.06 0.05 - - 0.07 0.01 0.03
NRPK 0.04 0.05 - 0.03 - 0.07 019 0.03 0.34 0.07 0.02 0.13
SHRD 0.15 0.21 - 0.06 - 0.01 - - - 0.07 0.07 0.01
WALL 0.24 0.24 0.02 0.02 0.12 0.10 - - - 0.08 0.12 0.05
WHSC 1.24 1.28 151 1.27 1.80 243 0.71 0.21 1.79 1.13 1.16 1.99
Non-Sport 1.50 1.73 1.53 1.43 1.99 2.55 0.76 021 1.93 1.29 1.38 2.08
Sport 0.28 0.38 0.05 0.22 0.22 0.33 0.19 0.03 0.34 0.23 021 0.25

All species 1.78 2.11 1.58 1.65 2.21 2.88 0.95 0.24 2.27 1.52 1.60 2.34

All 34 Northern Pike captured from downstream of the TVR were measured with a range of size
classes present (Figure 4.1). Capture data compared with Fernet and Bjornson (1994) and
Council and Clayton (1999) data suggest that both juvenile and adult year classes were present in
the Little Bow River downstream from TVR in 2014 (Figure 4.1).
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Figure 4.1. Northern Pike length-frequency distribution for Little Bow River sites 1-3.

Size classes of Lake Whitefish that were captured downstream of the TVR varied (Figure 4.2).
Most specimens were relatively large. Based on the range of sizes, it is probable that two or more
age classes are represented in the catch.
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Figure 4.2. Lake Whitefish length-frequency distribution for Little Bow River sites 1-3.

Two or three size classes of Walleye were captured downstream of the TVR (Figure 4.3).
Capture data from Council (2000) suggests that the captured specimens ranged from immature to

adult.
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Figure 4.3. Walleye length-frequency distribution for Little Bow River sites 1-3.

All thirteen Burbot captured below TVR were measured. Most of the catch was comprised with
adults but juveniles were also present (Figure 4.4).
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Figure 4.4. Burbot length-frequency distribution for Little Bow River sites 1-3.

Two hundred-sixty of the 627 White Suckers captured downstream of the TVR were measured.
Most of the catch was comprised of adults, with likely three or more age classes present (Figure
4.5).

Little Bow River and Mosquito Creek— Fish Inventory, 2014 13
Environment & Sustainable Resource Development
March 2015



Pisces Environmental Consulting Services Ltd.

40 4 n=262

35 4

30 M

25 -

20 -

15 1

# of Fish

10 1

S DTV A0

PP PRSP

o 9 > 9 & CRRCIRC R
PRGNSR USRI St gt ,bo%fﬁ,bu,b@npgy@m)uco%@@
AN O N P

& ,\w% SIS RS SRV R QJQP‘ ,\w” &
DA VIS S S AN A N O

Fork Length (mm)

Figure 4.5. White Sucker length frequency distribution for Little Bow River sites 1-3.

Upstream from TVR (Sections 4-7)

Northern Pike (11% of the total upstream catch), Mountain Whitefish (6%) and Brown Trout
(<1%) were the only sport fish species captured upstream of the TVR in 2014 (Table 4.3). Non-
sport fish species included White Sucker (67%), which were numerically dominant, Longnose
Sucker (3%), Mountain Sucker (<1%) and various cyprinids that contributed approximately 12%
to the total upstream catch.

Northern Pike, Mountain Whitefish, Longnose Dace, Lake Chub and White Sucker were present
in all study sections (Table 4.3). Fifty-seven percent of all Northern Pike were captured from
Section 4, during the spring monitoring (Table 4.3). Northern Pike young of the year (YoY) and
juveniles dominated the sport fish catch above TVR in 2014. Overall, 43% of all captures
occurred in the fall, 33% in the summer, with the remaining 24% in the spring. Nine species
were captured during spring and summer sampling while eight species were captured in the fall.

Catch rates for non-sport fish were higher than for sport species in all sections and in all seasons
(Table 4.5). The CPUE for White Sucker was higher than for all other species (Table 4.5).
Overall, catch rates increased from spring to fall monitoring for both sport and non-sport fish
species (Table 4.5).
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Table 4.5. Catch-per-unit-effort for the large-bodied species captured upstream from the TVR
during boat electrofishing in 2014.

Species CPUE (Fish/min)
Section 4 Section 5 Section 6 Section 7 All Sections

Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa
BNTR - - - - 0.06 0.18 - 0.02 0.02
LKCH 0.05 0.02 - 0.08 - 0.05 | 0.06 0.15 - 0.17 011 0.07 0.07 0.01
LNDC 0.03 033 0.02 | 1.79 - 035 2.04 - 068 040 0.60 | 038 0.75 0.02
LNSC - - 0.21 022 0.26 0.78 051 011 060 | 012 0.11 0.11
MNSC - - - 0.10 - 0.04 - 0.03 0.01
MNWH - 0.02 | 0.08 - 029 0.23 1.26 051 048 078 | 0.14 0.16 0.36
NRPK 0.07 047 0.98 035 0.60 | 0.03 0.32 1.68 011 027 | 004 0.35 0.83
SPSC - - - - 0.06 - 0.01
FTMN - - 0.08 - - - - 0.01
TRPR - - - 0.03 0.06 - 015 060 | 001 0.05 0.02
WHSC 168 119 140 | 3.09 448 315 | 278 210 9.16 289 311 394 | 227 217 3.30
Non-Sport 177 154 142 | 505 469 320 | 355 460 1000 | 424 392 412 | 288 3.15 3.46
Sport 0.07 047 100 | 008 035 0.60 | 032 061 311 051 059 105 | 019 0.52 1.21
All Species 184 201 242 | 513 504 380 | 3.87 521 1311 | 475 450 517 | 3.07 3.67 4.67

All 161 Northern Pike captured from upstream of the TVR were measured and weighed. Capture
data compared with Fernet and Bjornson (1994) and Council and Clayton (1999) data suggest
that both juvenile and adult year classes were present. YoY and juveniles dominated the overall
Northern Pike catch above TVR in 2014 (Figure 4.6).
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Figure 4.6. Northern Pike length-frequency distribution for Little Bow River sites 4-7.
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A total of 85 Mountain Whitefish were captured upstream of the TVR in 2014. The catch was
dominated by juvenile year classes, based on comparison of age and length data reported by
Thompson (1974) (Figure 4.7).
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Figure 4.7. Mountain Whitefish length frequency distribution for Little Bow River sites 4-7.

Of the 982 White Suckers captured, 381 were measured. Most of the catch was comprised of
adults with likely more than three age classes present (Figure 4.8).
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Figure 4.8. White Sucker length frequency distribution for Little Bow River sites 4-7.
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4.1.3 Backpack Electrofishing

All backpack sample sections were sampled once each season in the spring, summer and fall.
Habitat within the sample sections generally consisted of shallow run (R3), moderate run (R2) or
riffle (RF) habitat; sections ranged from 15 to 66 metres in length.

Backpack electrofishing captured a total of 3956 fish (Table 4.6). Eight different species of non-
sport fish and four species of sport fish were captured at backpack fishing sections (Table 4.6).
Cyprinids were numerically dominant accounting for 97% of the total catch, and other non-sport
species including Longnose Sucker, Mountain Sucker, Spoonhead Sculpin, Shorthead Redhorse
and White Sucker comprised over 2% of the total catch (Table 4.6). Four species of sport fish
including Walleye, Burbot, Mountain Whitefish, Northern Pike, represented <1% of the total
catch (Table 4.6).

All cyprinids captured in 2014 were common in sample sections both up and downstream of the
TVR with the exception of Trout Perch which were only captured upstream of the TVR.
Spoonhead Sculpin were only present upstream of the TVR and Shorthead Redhorse were only
present downstream of TVR. Other non-sport species, including Longnose Dace, were captured
from all sample sections. White Sucker were captured in all sample sections with the exception
of section 5, located upstream of TVR.

Burbot and Walleye were found downstream of the TVR but were absent in upstream sections,
and Northern Pike and Mountain Whitefish were captured from upstream sections but were not
found in the lower sections downstream of the TVR.

Downstream from TVR (Sections 1-3)

Non-sport species were numerically dominant comprising 99% of the total catch (Table 4.6). Of
those species, Longnose Dace was the most abundant (88%) followed by White Sucker (10%).
All other species each accounted for less than 1% of the total catch (Table 4.6).

Longnose Dace, White Sucker and Lake Chub were the only species found in all three sections
of the study area. Burbot, Walleye and Shorthead Redhorse were only captured from Section 1
during the fall sampling. Longnose Sucker was found in both Sections 2 and 3 (Table 4.6).
Fathead Minnow were only captured during spring sampling in Section 3 (Table 4.6). Just over
47% of all fish were captured during the fall with 28% and 25% captured in the spring and
summer respectively (Table 4.6).
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Table 4.6. Sampling results from monitoring sections downstream and upstream of TVR during 2014 backpack electrofishing.

Downstream of Twin Valley Reservoir

Species Individuals Captured (% of total catch)
Section 1 Section 2 Section 3 Total
Sp Su Fa Sp Su Fa Sp Su Fa

LNDC 124(100) 77(99) 83(74) 143(100) 212(100) 291(95) 87(96) 22(88) 75(41) 1114 (88)
WHSC - 1(2) 19(17) - - 702 1(2) - 105(s8) 133(10)
FTMN - - - - - - 3(3) - - 3(<1)
LKCH - - 1) - - 6(2) - 2(8) 2(1) 11(2)
LNSC - - - - - 1(<1) - 1(4) - 2 (<1)
SHRD - - 6(6) - - - - - - 6(<1)
BURB - - 1(2) - - - - - - 1(<1)
WALL - - 1) - - - - - - 1(<1)
Non-Sport | 124(100) 78(100) 109(98) 143(100)  212(100)  305(100) 91(100) 25(100) 182(100) 1269(>99)
Sport - - 2(2) - - - - - - 2(<1)
Total 124(100) 78(100) 111(100) 143(100) 212(100) 305(100) 91(100) 25(100) 182100) 1271(100)
# Species 1 2 6 1 1 4 3 3 3 8
Upstream of Twin Valley Reservoir

Section 4 Section 5 Section 6 Section 7 Total

Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa

LNDC 345(99) 441(99) 313(100) | 456(100) 1(33) 11(44) 355(85) 101(99) 210(98) 112(98) 117(98) 189(98) 2651 (96)
TRPR 2(<1) - - - - - 2(<1) - 2(<1) - - 1(<1) 7(<1)
LKCH 1(<1) 1(<1) - - - - 5@1) 1) 1(<1) 2(2) - 3(<1) 14(<1)
FTMN - - - - - - 51(12) - - - - 1(<1) 52(2)
WHSC - - - - 1(33) 6(24) 4(1) - 2(<1) - 1) 16(1) 30(1)
LNSC - - - - - 14) 1(<1) - - - - 2(<1)
NRPK - 3(<1) - - 1(33) 6(24) - - - - 1) 1(<1) 12(<1)
SPSC - - - - - 14 - - - - - 1(<1)
MNWH - - - - - - - - - - - 1(<1) 1(<1)
Non-Sport | 348(100)  442(>99)  313(100) | 456(100) 2(67) 19(97) 418(100)  102(100) 215(100) 114(100) 118(99) 210(99) 2757(>99)
Sport - 3(<1) - - 1(33) 6(3) - - - - 1) 2(1) 13(<1)
Total 348(100) 445(100) 313(100) | 456(100) 3(100) 25(100) 418(100) 102(100) 215(100) 114(100) 119(100) 212(100) 2770(100)
# Species 3 3 1 1 3 5 6 2 4 2 3 7 9
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Catch rates for non-sport species were substantially higher than for sport species during all
sampling events, and were heavily influenced by the CPUE for Longnose Dace, which was high
in comparison to other species (Table 4.7). At the downstream sections White Sucker were
captured at a substantially lower rate than Longnose Dace, but were captured more frequently
than other species. Burbot, Walleye, Shorthead Redhorse, Lake Chub, Fathead Minnow and
Longnose Sucker were all captured relatively infrequently (Table 4.7). CPUE was similar during
the spring and summer sampling period, and was generally the highest during the fall (Table
4.7).

Table 4.7. Catch per unit effort for species captured in the Little Bow River downstream of the
TVR during backpack electrofishing in 2014.

Species CPUE (Fish/min)
Section 1 Section 2 Section 3 All Sections

Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa
LNDC 5.12- 5.00 2.93 3.93 5.68 10.21 2.17 0.76 1.49 3.52 3.81 4.20
WHSC - 0.06 0.67 - - 0.25 0.02 - 2.09 0.01 0.01 1.22
FTMN - - - - - - 0.07 - - 0.03
LKCH - - 0.04 - - 0.21 - 0.07 0.04 - 0.02 0.08
LNSC - - - - - 0.04 - 0.03 - - 0.01 0.01
SHRD - - 0.21 - - - - - - - - 0.06
BURB - - 0.04 - - - - - - - - 0.01
WALL - - 0.04 - - - - - - - - 0.01
Non-Sport 512 5.06 3.85 3.93 5.68 10.71 2.26 0.86 3.62 3.56 3.85 5.57
Sport - - 0.08 - - - - - - - - 0.02
All species 512 5.06 3.93 3.93 5.68 10.71 2.26 0.86 3.62 3.56 3.85 5.59

Upstream from TVR (Sections 4-7)

Non-sport fish comprised almost the entire sample population accounting for over 99% of the
total catch (Table 4.6). Longnose Dace was the dominant species upstream of TVR accounting
for 96% of the total catch, all other species, with the exception of Fathead Minnow (2%) and
White Sucker (1%), all other each species each accounted for less than 1% of the total catch
(Table 4.6).

Longnose Dace was the only species captured from all sample sections and captured in all
seasons, while Northern Pike, Longnose Sucker, White Sucker, Fathead Minnow, Trout Perch
and Lake Chub were found in two or three sections. Spoonhead Sculpin were only captured in
Section 5 and Mountain Whitefish in Section 7 during fall sampling (Table 4.6).

Longnose Dace CPUE was noticeably higher in comparison to the other species captured
upstream of the TVR with the exception of summer sampling in Section 5 where the CPUE was
0.04 (Table 4.8). Catch rates were the highest during the spring in Sections 5 and 6 while CPUE
was highest during fall sampling in Sections 4 and 7 (Table 4.8). Due to relative abundance of
Longnose Dace in comparison to other species, the overall CPUE is essentially a reflection of
Longnose Dace catch rates (Table 4.8). When Longnose Dace are excluded, the overall CPUE
was similar between seasons and sample sections.
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Table 4.8. Catch per unit effort for species captured in the Little Bow River upstream of the TVR
during backpack electrofishing in 2014,

Species CPUE (Fish/min)
Section 4 Section 5 Section 6 Section 7 All Sections
Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa

LNDC 1500 17.78 3330 | 3167  0.04 0.63 1537 361 10.61 6.29 5.11 8.83 16.19 6.51 10.63
TRPR 0.09 0.09 - 0.10 - 0.05 0.05 - 0.04
LKCH 0.04 0.04 0.22 0.04 0.05 0.11 0.14 0.10 0.02 0.06
FTMN - 221 0.05 0.65 0.01
WHSC 0.04 0.34 0.17 0.10 0.04 0.75 0.05 0.02 0.35
LNSC - 0.06 0.04 0.01 0.01
NRPK 0.12 0.04 0.34 0.04 0.05 0.05 0.10
SPSC 0.06 - 0.01
MNWH - - - - - - - - - - 0.05 - - 0.01
Non-Sport 1513 1782 3330 | 3167  0.08 1.09 18.10  3.65 10.86 6.40 5.15 9.82 17.05 6.55 1111
Sport 0.12 0.04 0.34 0.04 0.10 0.05 0.11
All species 15.13 1794 3330 | 31.67 0.12 1.43 18.10 3.65 10.86 6.40 5.19 9.92 17.05 6.60 11.22

4.1.4 Mercury Sampling

Pisces captured and retained a total of 75 fish from the Little Bow River during summer and fall
sampling for mercury analysis including 33 Northern Pike and 42 White Sucker (Table 4.9).
Specimens were transported to the Alberta Research Council in Vegreville for analysis and
reporting of the results.

Table 4.9. Summary of capture data for fish retained from the Little Bow River for mercury
analysis in 2014.

Species # of fish Fork Length (mm) Weight (g)

P Total u/s D/S Mean Min Max Mean Min Max
NRPK 33 16 17 674.6 499 915 2091.5 905 6577
WHSC 42 20 22 364.0 210 470 781.6 123 1597

4.1.5 Habitat

Run type habitat was predominant in all study sections, accounting for greater than 80% of the
total habitat area in each study section (Table 4.10). Class 2 (moderate depth) runs accounted for
the highest percentage of the total habitat area in all sections, except for Sections 3 and 5 where
Class 1 (deep) run habitat was dominant (Table 4.10). Riffle habitat represented over 10% of the
total habitat area in Sections 1, 2 and 6 but was present in substantially lower quantities in
Sections 3, 4, 5 and 7 (Table 4.10). Flat type habitat was absent in Sections 1, 2 and 5, and
relatively rare in other sections, with the exception of Section 3 which was made up of over 16%
flat habitat and Section 4 where flat habitat made up over 13% of the total habitat (Table 4.10).
Limited pool habitat was present in sections both upstream and downstream of the TVR.

Fine substrates were dominant in all study sections except Section 1, where boulder was slightly
more common than cobble (Table 4.10). The secondary substrate varied between sites; cobbles
were the second most common substrate in Sections 1, 2, 5 and 7 while boulders were in
Sections 3 and 4 and gravels were the second most dominant substrate in Section 6 (Table 4.10).

Sections 3 and 4 were the most abundant sections for fish cover accounting for 74% and 60 %
respectively (Table 4.10). The least amount of cover for fish was found in Section 6 (3%) and
Section 1 (7%) (Table 4.10). Aquatic vegetation was the predominant source of cover in all study
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sections with boulder gardens, woody debris, overhanging banks and overhanging vegetation
also present in lower quantities (Table 4.10). Detailed habitat information is presented in
Appendix D.
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Table 4.10. Summary of habitat data for study sections on the Little Bow River, 2006, 2009 and 2014.

Sectionl Section2 Section3 Section 4 Section 5 Section 6 Section 7
2006 2009 2014 | 2006 2009 2014 | 2006 2009 2014 | 2006 2009 2014 | 2006 2009 2014 | 2006 2009 2014 | 2006 2009 2014
H.?S;)Zat % Area % Area % Area % Area % Area % Area % Area
RF 19.2 11.2 10.3 17.8 14.1 155 1.6 - 25 - 0.6 15 36.0 - 1.3 7.2 8.2 12.2 0.7 2.1 8.5
R1 234 12.8 31.2 31.7 385 19.7 52.0 714 57.8 36.7 332 255 40.1 214 68.7 328 322 19.1 7.1 40.6 35
R2 37.8 54.9 33.6 433 37.9 50.7 26.6 14.1 17.3 50.0 54.5 36.5 6.0 324 16.7 35.0 405 50.5 441 442 64.6
R3 19.1 21.0 24.8 3.6 7.8 13.0 53 4.4 53 7.5 9.4 20.3 - 3.0 133 22.1 13.0 10.9 416 13.2 23.2
F1 - - - - - - 6.1 8.0 16.4 - - - - - - - - - - - -
F2 - - - - - - 5.0 0.1 - 58 - 10.9 17.8 0.4 - - - 24 - - -
F3 - - - - - - - 0.5 - - 22 28 - 427 - 0.6 0.8 1.8 6.7 - 0.2
P1 0.5 - - 13 14 0.02 13 16 0.7 - - 19 - - - 0.1 22 1.4 - - -
P2 - - - 0.2 0.4 0.2 18 - - - - 0.6 - - - 21 2.6 1.2 - - -
P3 - - - - - - 0.3 - - - - - - - - - - 0.5 - - -
RA - - - 2.1 - - - - - - - - - - - 0.3 0.5 - - - -
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Substrate % Composition % Composition % Composition % Composition % Composition % Composition % Composition
Type
FN 535 66.0 24.4 64.0 31.7 67.1 70.0 63.4 54.0 725 65.3 58.8 555 85.0 59.7 493 414 46.9 67.0 64.0 57.3
GR 14.6 118 19.4 3.7 11.7 5.9 3.8 11.7 14.3 3.6 0.4 17.0 75 22 21.8 10.8 19.4 414 8.9 20.9 13.0
CB 19.4 13.2 27.1 17.0 33.2 135 14.7 18.2 10.9 29 7.5 10.6 36.8 51 16.5 374 27.2 7.0 19.1 115 23.1
BL 12.4 9.0 29.1 15.3 234 135 116 6.7 20.8 21.0 26.8 13.6 0.2 7.7 2.0 2.6 12.0 4.7 5.0 3.6 6.6
Total 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Cover % Composition % Composition % Composition % Composition % Composition % Composition % Composition
Type
WD - - - 0.02 - - - - - - - - - - - 0.08 0.1 0.02 - - 0.05
OB 0.2 0.8 0.5 0.2 0.2 0.9 0.05 - 0.5 - - 0.3 0.75 - 0.07 0.2 0.4 0.7 - 0.3 0.8
ov - 0.01 0.8 0.02 2.6 12 0.6 - 0.5 - 4.2 0.5 14.8 - 1.2 0.6 2.6 1.0 0.03 6.2 1.8
AV 0.3 29.6 3.2 9.7 714 10.2 36.7 34 72.9 783 47.4 59.1 80.4 70.4 26.1 56.8 19.4 1.0 48.4 345 28.9
BG 5.4 35 2.8 153 2.0 - 0.01 0.3 1.0 2.8 11 1.0 - 13 - 0.3 0.02 0.1 13 - -
Total 5.9 33.9 7.2 25.3 76.3 12.2 37.3 3.7 74.9 81.1 52.7 60.9 95.9 71.7 27.4 58.0 22.5 3.0 49.7 41.0 31.6
Mean Width 14.1 14.4 14.1 18.1 16.8 19.7 19.4 20.0 239 239 253 20.7 18.1 19.1 16.1 8.0 10.5 133 15.2 15.8 174
Length 2523 2441 2769 3512 3510 3805 2016 2273 1910 2308 2280 2593 916 876 909 1574 1839 1975 1736 1725 1688
Total Area 35450 35020 39087 | 63428 59103 74774 | 39069 45435 45640 | 55114 57705 53690 | 16532 16725 14608 | 12648 19379 26210 | 26310 27199 29370
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4.1.6 Water Quality

Basic water quality parameters were measured seasonally within each study section (Table 4.11).
Water was well oxygenated and displayed overall moderate conductivity with the exception of
spring monitoring in Section 4 and 5 where conductivity was elevated (Table 4.11). Measured
water temperatures were moderate and turbidity values were low at all study sections during all
seasons of monitoring (Table 4.11).

Table 4.11. Water quality parameters at study sections on the Little Bow River, 2014.

Study Date Temperature (°C) Dissolved pH Conductivity Turbidity (NTU)
Section Oxygen (mg/L) (UMHOS/cm)
6-June-14 17.4 9.5 9.9 637 8.1
LBR 1 7-Aug-14 24.9 8.9 7.9 698 1.7
24-Oct-14 6.6 10.2 8.1 678 4.2
5-June-14 13.1 7.8 9.9 494 8.4
LBR 2 7-Aug-14 22.9 10.5 8.7 728 5.3
23-Oct-14 9.3 11.5 8.1 700 3.3
5-June-14 14.1 9.9 9.6 487 6.3
LBR 3 6-Aug-14 20.5 9.0 7.4 635 2.6
22-Oct-14 10.2 9.0 8.1 658 2.6
3-June-14 19.4 8.5 8.5 1223 7.2
LBR 4 5-Aug-14 24.5 10.5 7.8 569 4.8
22-Oct-14 5.9 8.2 7.7 435 3.9
3-June-14 18.8 7.7 8.9 1156 12.1
LBR 5 5-Aug-14 20.7 14.0 8.3 625 8.4
21-Oct-14 8.5 9.4 7.5 446 1.2
2-June-14 19.0 9.3 7.9 515 12.6
LBR 6 4-Aug-14 213 9.4 6.7 376 9.9
20-Oct-14 9.0 10.6 7.4 502 3.1
2-June-14 17.8 9.3 8.0 266 12.7
LBR 7 4-Aug-14 20.6 12.0 7.9 410 7.3
21-Oct-14 8.0 9.2 7.1 476 1.3

4.2 MosQuiTo CREEK
4.2.1 Fish Sampling

A total of nine species were captured from Mosquito Creek during seasonal backpack
electrofishing efforts in 2014 (Table 4.12). One sport fish species which was a Rainbow Trout
and eight non-sport species including Brook Stickleback, Lake Chub, Fathead Minnow,
Longnose Dace, Longnose Sucker, Mountain Sucker, Trout Perch and White Sucker were
captured (Table 4.12). Detailed capture data from all sampling efforts in Mosquito Creek in 2014
is presented in Appendix E.
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Table 4.12. Fish species captured from Mosquito Creek.

Common Name Scientific Name Species Code Historical Inventories 2014 Monitoring
Brook Stickleback Culaea inconstans BRST f .
Burbot Lota lota BURB d

Bull Trout Salvelinus confluentus BLTR d

Fathead Minnow Pimephales promelas FTMN df .
Lake Chub Couesius plumbeus LKCH abdef .
Longnose Dace Rhinichthys cataractae LNDC abcdef .
Longnose Sucker Catostomus catostomus LNSC cef .
Mountain Sucker Catostomus platyrhynchus MNSC cd .
Mountain Whitefish Prosopium williamsoni MNWH acde

Northern Pike Esox lucius NRPK aef

Pearl Dace Margariscus margarita PRDC ae

Rainbow Trout Oncorhynchus mykiss RNTR cdef .
Spoonhead Sculpin Cottus ricei SPSC d

Trout-Perch Percopsis omiscomaycus TRPR df .
White Sucker Catostomus commersoni WHSC abcef .
a Fernet and Bjornson (1994)

b Allan (2003)

¢ Meagher (2006)

d Peterson,Maximnuk,Shields and Meagher (2009)

e Alberta Government (FWMIS) (2010)

f Herron and Stemo (2010)

4.2.2 Backpack Electrofishing

Fish sampling of Mosquito Creek in 2014 was conducted on a seasonal basis and consisted of
backpack electrofishing only (Table 4.13). Sample sections were typically about 300 metres in
length and habitat generally consisted of riffle and/or run habitat (Table 4.13).

Table 4.13. Electrofishing sampling effort Mosquito Creek, 2014.

Electrofishing

Sampling Duration (s)

Section Section Length (m) Habitat Description

Method Spring Summer Fall
MC 1 Backpack 300 R2/R3/RF 2362 2989 1445
MC 2 Backpack 300 R2/R3/RF 1398 1685 1574
MC 3 Backpack 300 R2/R3/RF/P1 2481 1273 1511
MC 4 Backpack 300 R1/R2/R3/RF 1863 1753 1797
MC 5 Backpack 310 R1/R2/R3/RF 2948 2442 2337
MC 6 Backpack 310 R1/R2/R3/RF 2806 2325 1867

Sampling efforts in 2014 resulted in the capture of 997 fish (Table 4.14). Eight different species
of non-sport fish including Longnose Dace, Fathead Minnow, Lake Chub, Brook Stickleback,
Trout Perch, Mountain Sucker, Longnose Sucker and White Sucker were captured in Mosquito
Creek. Cyprinids were numerically dominant accounting for 68% of the total catch, and other
non-sport fish species including Mountain Sucker, Longnose Sucker and White Sucker
comprised 31% of the total catch (Table 4.14, Figure 4.9). A single Rainbow Trout was captured
in Section 5 during the fall monitoring accounting for the only sport fish species in Mosquito
Creek during the 2014 monitoring program (Table 4.14, Figure 4.9). White Sucker, Longnose
Dace and Lake Chub were the only species found in all sample sections while other species were
not as well distributed (Table 4.14).
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Table 4.14. Sampling results from monitoring sections on Mosquito Creek during 2014 electrofishing efforts

Species  Individuals Captured (% of total catch)
Section 1 Section 2 Section 3 Section 4 Section 5 Section 6 All Sections

Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa
LNDC  40(93)  17(27)  11(29)  14(83)  22(92) - 125(95)  49(9)  2(8) 16(89)  10(83)  4(31) 33(69)  103(88)  109(52) @ 4(7) 10200  1(37) @ 232(74)  211(66)  127(35)
FTMN 1(6) 2(8) - 1(0) - - - - - 1(2) 2(2) 5(2) 6(11) 5(10)  28(37) @ 9(3) 9(3) 33(9)
LKCH 1(2) - 1(6) - - 1(2) 2(4) - - - 2(15) 2(4) 4(3) - 18(32)  14(27) 937 | 22(7) 21(7) 11(2)
BRST 1 3@ | - (=<1 31
TRPR 1(1) - - - - - - - 2(1) 1 - - 2 2(<1)
MNSC 6(13) 3(3) - - - - 6(2) 3
LNSC 2(4) - 2(1) 2(4) 2(4) 2@7) | 4 2(1) 4(1)
WHSC  3(7) 4571 27(71) - - 2(100) = 3(2) - 2492) | 2(11) 2010 7(54) 48) 5(4) 90(43) 26(44)  19(37)  35(37) @ 38(12) 71(22) 185(51)
RNTR 1(1) 1(<1)
2‘:(’)‘& 43(100)  63(100)  38(100) =~ 16(100)  24(100)  2(100) = 131(100)  51(100)  26(100) = 18(100)  12(100)  13(100) =~ 48(100)  117(100)  208(99) = 57(100) (15010) (17(?0) 313(100)  318(100)  365(>99)
Sport 1(1) 1(<1)
sAp!cies 43(100)  63(100) 38(100) = 16(100)  24(100)  2(100) = 131(100) 51(100)  26(100) ~ 18(100)  12(100)  13(100) =~ 48(100)  117(100)  209(100) = 57(100)  51(100) (17:0) 313(100)  318(100)  366(100)
zpecies 2 3 2 3 2 1 5 2 2 2 2 3 6 5 6 6 6 6 7 7 8
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Figure 4.9. Percent distribution of species captured during 2014 monitoring on Mosquito Creek.

Catch rates for sampling were similar across seasons the overall was strongly affected by the
relative abundance of Longnose Dace and White Sucker and when these species were excluded,
the overall CPUE was substantially lower for all three seasons of sampling (Table 4.15).

Table 4.15. Catch per unit effort for fish species captured from Mosquito Creek during backpack
electrofishing in 2014.

Species CPUE (Fish/min)
Section 1 Section 2 Section 3 Section 4
Sp Su Fa Sp Su Fa Sp Su Fa Sp Su Fa
BRST - - - - - - - -
FTMN - - - 0.04 0.1 - 0.02 - - - - -
LKCH - 0.02 - 0.04 - - 0.02 0.1 - - - 0.1
LNDC 1.0 0.3 0.5 0.6 0.8 - 3.0 2.3 0.1 0.5 0.3 0.1
LNSC - - - - - - - - - - - -
MNSC - - - - - - - - - - - -
WHSC 0.1 0.9 11 - - 0.1 0.1 - 1.0 0.1 0.1 0.2
TRPR - - - - - - 0.02 - - - - -
RNTR - - - - - - - - - - - -
Non-sport 11 13 1.6 0.7 0.9 0.1 3.2 24 11 0.6 0.4 04
Sport - - - - - - - - - - -
All species 11 13 1.6 0.7 0.9 0.1 3.2 24 11 0.6 0.4 04
Species CPUE (Fish/min)
Section 5 Section 6 All Sections
Sp Su Fa Sp Su Fa Sp Su Fa
BRST - - - - 0.03 0.1 - 0.01 0.02
FTMN 0.02 0.1 0.1 0.1 0.1 0.9 0.04 0.04 0.2
LKCH 0.04 0.1 - 04 04 0.3 0.1 0.1 0.1
LNDC 0.7 25 2.8 0.1 0.3 0.03 1.0 1.0 0.7
LNSC 0.01 - 0.1 0.04 0.1 0.1 0.02 0.01 0.02
MNSC 0.1 0.1 - - - - 0.03 0.01 -
WHSC 0.1 0.1 2.3 0.6 0.5 11 0.2 0.3 11
TRPR - - 01 0.02 - - 0.01 - 0.01
RNTR - - 0.03 - - - - - 0.01
Non-sport 1.0 29 54 13 1.4 25 14 15 2.2
Sport - 0.03 - - - - - -
All species 1.0 29 5.43 13 1.4 25 14 15 2.2
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Two hundred and twenty White Sucker captured from Mosquito Creek were measured. A range
of size classes were present but the majority of fish were juveniles (Figure 4.10). The lone
Rainbow Trout captured measured 348 mm and weighed 580 g likely representing the adult age
class (Appendix E).
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Figure 4.10. White Sucker length frequency distribution for Mosquito Creek
4.2.3 Mercury Sampling

Collection of mercury fish was one of the objectives of the 2014 monitoring program on
Mosquito Creek. There were no Northern Pike captured during any of the sampling seasons, the
only sport fish captured in Mosquito Creek in 2014 was a single Rainbow Trout. A sub-sample
of White Sucker was to be obtained for mercury analysis in 2014 but due to an oversight this
objective was not met. To meet requirements sampling in the spring 2015 could be completed.
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4.2.4 Habitat

Habitat within the sample sections generally consisted of shallow (R3), moderate depth (R2) and
deep (R1) run habitat (Table 4.16). Class 2 run habitat accounted for the highest percentage of
the total habitat area in Sections 2 through 6 (Table 4.16). Riffle habitat represented less than
10% of the total habitat area in Sections 1 through 5, and was absent in section 6 (Table 4.16).
Limited pool habitat was present in Sections 2, 3 and 6 with no rapids present in all six sections
(Table 4.16). Class 3 Flat (F3) habitat was dominant in Section 1 and was present in smaller
amounts in Section 6 (Table 4.16).

Fine substrates were predominant in Sections 2, 3, 4 and 6 and cobbles or gravels were the
secondary substrate in all sections (Table 4.16). Gravels dominated substrate in Section 5 and
cobbles were the dominant substrate in Section 1 (Table 4.16). Boulders were present in all six
sections but were more prevalent in Section 1 where more than 10% of the substrate, was
composed of boulders (Table 4.16).

Cover for fish was available in all sections and was generally more abundant in Sections 1 and 3
(Table 4.16). Aquatic vegetation was not present in Section 5 but was the predominant source of
cover in Sections 1, 3, 4 and 6 (Table 4.16). Cover for fish in Sections 2 and 5 was dominated by
overhanging vegetation (Table 4.16). Overhanging bank provided limited cover in all of the
study sections while woody debris was almost non-existent. Boulder garden was the second most
abundant cover available in Section 1 and was also present in Sections 5 and 6 in smaller
quantities (Table 4.16). Detailed habitat information is presented in Appendix F
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Table 4.16. Summary of habitat data for study sections on Mosquito Creek, 2014.

Habitat

Type Sectionl Section2 Section3 Section 4 Section 5 Section 6
2009 2014 2009 2014 2009 2014 2009 2014 2009 2014 2009 2014
% Area % Area % Area % Area % Area % Area
RF 26 6.8 11 2.3 - 42 9.6 7.0 6.1 9.7 - -
R1 11 - - - 5.1 15 10.8 16.7 419 25.1 87.5 -
R2 184 10.3 25 83.8 20.3 69.5 48.4 53.6 45.6 48.6 3.4 79.9
R3 77.9 16.2 96.4 135 72.7 238 312 227 6.4 16.6 25 10.0
F1 - - - - - - - - - - - -
F2 139 -
F3 52.8 - - 3.0 -
P1 - - 1.9 1.0 15 10.1
P2 0.4 - - - -
P3 - 0.6
RA - - - - - - - - - - 15 -
Total 100 100 100 100 100 100 100 100 100 100 100 100
Substrate % Composition % Composition % Composition % Composition % Composition % Composition
Type
FN 379 215 88.1 84.7 66.7 61.7 56.4 448 69.0 36.5 98.0 62.6
GR 218 322 4.6 5.7 17.6 15.8 13.8 37.1 21.0 46.6 0.3 27.8
CB 259 355 3.4 5.8 8.9 16.8 215 14.6 7.0 9.9 0.4 7.0
BL 14.4 10.8 3.9 3.8 6.8 5.7 8.3 35 3.0 7.0 13 2.6
Total 100 100 100 100 100 100 100 100 100 100 100 100
Cover % Composition % Composition % Composition % Composition % Composition % Composition
Type
WD 0.00 - - 0.02 - - - 0.01 0.04 0.2 - -
(0]2] 2.7 0.1 4.9 1.2 2.6 15 0.3 0.2 3.3 0.4 0.1 2.3
ov 2.0 11 1.7 3.2 1.7 1.6 0.5 0.04 1.2 0.4 8.0 5.0
AV 34.1 125 9.7 1.0 174 16.0 6.9 0.2 2.0 - 7.1 5.6
BG - 10.8 - - - - - - - 0.1 0.03 0.3
Total 38.8 24.5 16.3 5.4 21.7 19.1 7.8 0.45 6.6 1.1 15.2 13.2
Mean Width 8.9 85 10.8 9.7 111 12.8 12.7 10.2 7.3 8.4 6.0 4.2
Length 300 394 300 316 295 304 361 271 552 370 323 376
Total Area 2680.5 3337.5 3234 3074.5 3271 3891 4574 2754.5 4043 3100 1952 1581.5

4.25 Water Quality

Basic water quality parameters were measured seasonally within each study section (Table 4.17).
Water was generally well oxygenated and displayed moderate to high conductivity. The pH
values ranged from moderate to slightly basic as the seasons progressed. Temperatures were
moderate and turbidity values ranged from low to moderate at each sample site.
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Table 4.17. Water quality parameters at study sections on Mosquito Creek, 2014.

Ssétcutcijgn Date Temperature (°C) Ox%seioz\rﬁg/L) pH (imalgg/\gr% Turbidity (NTU)
4-June-14 21.0 8.8 9.7 644 22.2
1 6-Aug-14 238 9.3 8.1 631 9.8
22-Oct-14 9.2 11.3 7.9 784 2.7
4-June-14 18.2 8.8 9.2 648 18.2
2 6-Aug-14 20.5 7.9 85 663 10.8
22-Oct-14 8.1 9.8 7.9 785 1.6
4-June-14 15.0 8.4 9.5 655 16.4
3 6-Aug-14 216 9.9 8.6 676 8.9
22-Oct-14 7.2 10.2 7.8 769 2.0
5-June-14 14.0 8.2 9.9 645 15.0
4 8-Aug-14 194 7.7 8.5 630 14.2
22-Oct-14 6.8 9.7 7.8 746 2.2
4-June-14 171 * 8.5 645 135
5 8-Aug-14 19.5 74 8.0 539 135
21-Oct-14 9.6 10.8 7.8 793 135
4-June-14 13.0 * 8.3 532 121
6 8-Aug-14 20.3 74 7.9 349 144
21-Oct-14 9.1 11.0 75 1700 15.2

*- Equipment malfunction

5.0 DISCUSSION

The objective of the 2014 monitoring program was to replicate previous monitoring programs by
assessing fish species composition, relative abundance, and distribution within the Little Bow
River, upstream and downstream of TVR, and within Mosquito Creek. Sub-samples of both
Sucker species and Northern Pike were obtained for mercury analysis. Both boat and backpack
electrofishing techniques were employed in an effort to minimize sampling biases associated
with each sampling method. Boat electrofishing selects for larger fish (Meador 2005, Sikina and
Bryski 2005) and is effective for sampling deeper run and pool habitat. Backpack shocking is
better suited to target smaller fish in shallow habitat and has limited effectiveness in water that is
deeper than one metre.

5.1 LITTLE Bow RIVER

In 1990, prior to the existence of the TVR, boat electrofishing was conducted at two sites
downstream of the reservoir location; one site was located in close proximity to what is now
referred to as Section 1, and the second site included most of the current Section 2 (Fernet and
Bjornson 1994). Boat electrofishing was also conducted at five locations upstream of the
proposed TVR prior to construction. One sample site was located immediately upstream of the
proposed TVR, a second site was located within the Little Bow Diversion Canal while a third
site was located approximately eight kilometers downstream from the current Section 5
monitoring site; two other sample sections were similar to the current Sections 4 and 7. Sampling
downstream of the proposed dam was conducted in the spring and summer while sampling
upstream was completed during three seasons; in fall 1990, then spring and summer of 1991
(Fernet and Bjornson 1994). In 2004, boat electrofishing was conducted at Sections 1, 2, and 3
once during the summer however low flows limited boat shocking upstream of the TVR (Sikina
and Bryski 2005). Boat electrofishing in 2005 and 2006 included sampling of Sections 1 through
7 during the spring, the summer, and the fall with the exception of section 5 which was not
established until the summer of 2005 (Stemo 2006, 2007). In 2009 the previously established
seven reference sections were sampled during the spring, summer, and fall (Herron and Stemo
2010). In 2014, the same seven reference sections that were sampled in 2009 were again sampled
during spring, summer and fall.
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In 2006, twenty backpack electrofishing sampling sections were established within the seven
boat electrofishing reference sections (Stemo 2007). The backpack electrofishing sections were
sampled in spring, summer and fall and focused on discrete riffle and shallow run habitats where
smaller forage fish reside. Previous to this, backpack sampling that concentrated on these
habitats was less intensive; in August 2005, University of Lethbridge researchers conducted
backpack sampling at seven locations during the summer (Stemo 2006) and in 2004, backpack
sampling was limited to summer sampling of Sections 6 and 7 (Sikina and Bryski 2005). In
2009, twenty-one backpack electrofishing sections were sampled three times (seasonally)
(Herron and Stemo 2010). In 2014 nineteen backpack electrofishing sections were sampled three
times (seasonally); two backpack sections (LBR Section 2D and LBR Section 4C) were dropped
from the monitoring program because these sites no longer met the criteria for backpack
electrofishing.

5.1.1 Species Composition, Relative Abundance, and Distribution

Twin Valley Dam segregates the different species assemblage of the Little Bow River upstream
and downstream of the reservoir. Upstream migrants from Travers Reservoir influence the fish
community composition of the lower Little Bow River (Herron and Stemo 2010). The fish
community composition of the upper Little Bow River has historically been influenced by
entrainment of fish from the Highwood River via the Little Bow Canal; however, this effect has
been reduced since the installation of the fish exclusion screen at the entrance of the canal.
Historical inventories in the Little Bow River found a total of sixteen species inhabiting the river
upstream of the TVR and fourteen species downstream of the river (Herron and Stemo 2010).
Yellow Perch were documented downstream of the TVR in 2005, 2006 and 2009 but no
specimens were captured or observed in 2014. Northern Pike YoY and juveniles dominated the
catch for Northern Pike both above and below TVR in 2014. In 2014, twelve species were
captured upstream of the TVR and ten species were captured downstream of the reservoir.

Downstream from TVR (Sections 1-3)

Finescale Dace, Trout-Perch, Fathead Minnow, Spottail Shiner, Yellow Perch and Rainbow
Trout have been previously captured from the Little Bow River downstream of the TVR, but
were not captured in 2014. Historically these species are rare with the exception of Yellow Perch
and Spottail Shiners which have been captured downstream of the reservoir every monitoring
year since 2005. In the past, White Sucker have comprised the majority of the large-bodied fish
population downstream of the TVR while other species including Lake Whitefish, Longnose
Sucker, Northern Pike and Walleye have consistently represented small percentages of the total
population (Fernet and Bjornson 1994, Sikina and Bryski 2005, Stemo 2006, 2007, Herron and
Stemo 2010).

Data suggests little change in overall species composition with the exception of Yellow Perch
which were not captured in 2014 (Figure 5.1). White Sucker remains the dominant species and
account for over 50% of the fish population. Lake Whitefish, Northern Pike, Walleye and
Longnose Sucker continue to represent a relatively low percentage of the total population. Lake
Whitefish, Northern Pike Longnose Sucker were less abundant in 2014 compared to 2009
(Figure 5.1). Walleye counts were the highest recorded amounts since monitoring began in
1991(Figure 5.1).The percentage of Yellow Perch has been highly variable between monitoring
years and was non-existent in 2014 (Figure 5.1).
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Figure 5.1. Percent composition of the main large-bodied fish species captured during boat
electrofishing downstream of the TVR over time.

Longnose Dace continue to comprise the majority of the small fish community downstream of
the TVR, and were abundant in all study sections in 2014. Other small fish and cyprinids were
much less abundant and less widespread within the study sections.

CPUE for large-bodied fish species occupying the river downstream of the TVR have been
relatively constant over time. In 2014, catch rates for Northern Pike were comparable to 2006 but
were less than the previous monitoring in 2009 (Figure 5.2). Adult Northern Pike dominated the
catch in 2014 with the majority of Northern Pike captures came during the fall sampling. The
CPUE for Yellow Perch has fluctuated quite dramatically since completion of the TVD. In 2014
no Yellow Perch were captured or observed during any season or method of sampling, 2009
catch rates were lower than in 2004 and 2006 and were greater than in 2005 (Figure 5.2).
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Longnose Suckers were captured frequently during pre-dam sampling and continue to be
captured but at a substantially lower rate post-construction. The catch rates for Lake Whitefish
and Longnose Sucker decreased substantially in 2014 in comparison to previous monitoring and
were the lowest since 2004 (Figure 5.2). In 2005, 2006 and 2009 Lake Whitefish were relatively
abundant during spring and fall sampling season, but were rare during the summer season
(Stemo 2006 & 2007, Herron and Stemo 2010). In 2014 Lake Whitefish CPUE declined from
2009, dropping below 0.1 fish per minute, and has been trending downward since 2006 (Figure
5.2).

White Sucker has dominated the catch in all years except for 2004 (Figure 5.2). Only summer
sampling took place in 2004 and may be the reason that the CPUE for White Sucker was
relatively low. In 1991, the CPUE for White Sucker during the summer was extremely low in
comparison to other seasons and in 2005 and 2009 catch rates for White Sucker were the highest
in the fall season (Fernet and Bjornson 1994, Stemo 2006, Herron and Stemo 2010). Catch rates
for the2014 monitoring program were the highest recorded since the 1991 monitoring program
(Figure 5.2).

A weir near the town of Carmangay at the upstream boundary of Section 2 prohibited upstream
fish passage beyond this point until 2004. Fish that were resident in the Little Bow River
downstream of the Carmangay Weir, and migrants from Travers Reservoir were unable to
migrate upstream of the weir. Installation of a bypass channel at the weir in 2004 allowed fish
from downstream to access the Little Bow River from the weir upstream to the TVR. Prior to
construction of the bypass channel, the fish community in the section of the Little Bow River
between the TVR and the Carmangay Weir consisted largely of White Sucker, Northern Pike,
Longnose Dace, and Lake Chub (Boorman 2004). Since the construction of the bypass channel
Lake Whitefish have been captured repeatedly in Section 3 (upstream of the weir) during
previous monitoring and were captured again in 2014 (Sikina and Bryski 2005, Stemo 2006,
2007, Herron and Stemo 2010).

Northern Pike were captured from all downstream sample sections in 2014. Catch rates were
lower in 2014 than in 2009 and the total number of Pike captured from the downstream sections
represented approximately four percent of the total catch from boat sampling compared to nine
percent in 2009. Based on dates of capture and length information from Fernet and Bjornson
(1994) and Council and Clayton (1999), pike less than 230 mm in length are probably young-of-
the-year (YOY). This year class represents approximately 6% of the total Northern Pike catch
downstream of the reservoir, which was 14% less than 2009. While it is expected that annual
Northern Pike production will vary between years, the 2014 results may suggest that Northern
Pike spawning success below TVR may have suffered due to recent flood events in the area.

Fernet and Bjornson (1994) documented Lake Whitefish made use of the lower sections of the
Little Bow River and suggested that the majority of Lake Whitefish were adults utilizing the
river on feeding excursions and possibly for spawning. Lake Whitefish were relatively abundant
through 2005 to 2009; in 2009 Lake Whitefish represented 16% of the total catch below TVR. In
2014 Lake Whitefish represented only 3% of the total catch. In 2009 the most abundant numbers
of Lake Whitefish (92) were in Section 1 during the fall sampling while in 2014 only a single
Lake Whitefish was captured in this section in all three seasons of sampling. The majority
Whitefish in 2014 were captured during fall sampling in sections 2 and 3 which may be an
indication that Lake Whitefish use of the lower Little Bow River is still primarily seasonal. The
relative abundance, during the fall, downstream of TVR could be related to Lake Whitefish that
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are attempting to spawn in the lower portion of the Little Bow River. However it is unsure if
spawning has been successful since there has been no YOY Whitefish captured during
monitoring. If Mountain Whitefish spawning is successful fry may be drifting or migrating down
to Travers reservoir after hatching.

As in previous monitoring years Burbot were only captured from sections downstream of the
TVR in 2014. Overall capture numbers were low in 2014 as has historically been the case
(Fernet and Bjornson 1994, Sikina and Bryski 2005, Stemo 2006, 2007, Herron and Stemo
2010). Alan (2007) conducted tracking of Burbot implanted with radio transmitters and found
that most Burbot movements are limited. This lack of movement suggests that Burbot in the
Little Bow River between the TVR and Travers reservoir may be largely resident fish. Although
during Trout Unlimited fish rescues of the Lethbridge Northern Irrigation District (LNID) canal
there has been Burbot captured suggesting Burbot migrate a substantial distance upstream from
Keho Reservoir (M. Bryski personal communication, March 9, 2015).

Walleye numbers in the Little Bow River have historically been low (Fernet and Bjornson 1994,
Council 2000, Sikina and Bryski 2005, Stemo 2006, 2007, Herron and Stemo 2010). Juvenile
Walleye were captured from all three downstream sample sections in 2006, confirming that
Walleye can navigate the bypass channel at the Carmangay weir. Walleye however were not
captured above the weir in 2009 or 2014 suggesting that Walleye may not migrate that far
upstream in the Little Bow River on an annual basis. During 2014 monitoring, all Walleye were
captured in Section 1 and 2 throughout all three seasons of sampling. The infrequent yet repeated
presence of juvenile Walleye in the river suggests that there is some feeding and rearing ongoing
in the lower Little Bow River.

Past sampling indicates that White Sucker have consistently been the most abundant and wide-
ranging large-bodied fish species in the Little Bow River upstream and downstream of the TVR
(Fernet and Bjornson 1994, Sikina and Bryski 2005, Stemo 2006, 2007, Herron and Stemo
2010). As in previous years, the 2014 White Sucker population was dominant. Capture of a
number of size classes suggest that successful spawning continues to occur within the Little Bow
River both upstream and downstream of TVR.

Previous years monitoring indicate Longnose Sucker are less abundant than White Sucker, as
was the case during the 2014 monitoring program. All Longnose Suckers captured in 2014 were
from Sections 1 and 2, compared to 2009 where the majority of captures came from above the
Carmangay weir in Section 3 (Herron and Stemo 2010). During previous years monitoring
individuals were more evenly dispersed between study sections (Stemo 2006, 2007). The
collection of specimens in spawning condition during spring sampling in 2014 suggests that
spawning within the Little Bow River is likely.

Fernet and Bjornson (1994), Sikina and Bryski (2005) have indicated no Shorthead Redhorse
have been captured upstream of Section 1 and Shorthead Redhorse were not captured in 1990 or
in 2004 in the Little Bow River. In 2009, three Shorthead Redhorse were captured in Section 1
only and were assumed to be residents of Travers Reservoir (Herron and Stemo 2010). In 2014 a
total of 27 Shorthead Redhorse were captured within Sections 1 and 2 which is the first time
Shorthead Redhorse have been recorded upstream of Section 1 since monitoring began. During
the fall backpack electrofishing in Section 1 six YoY Shorthead Redhorse were captured
indicating that some spawning may be taking place in the lower reaches of the Little Bow River.
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Upstream from TVR (Sections 4-7)

Bull Trout, Burbot, Finescale Dace, Pearl Dace, Brook Stickleback and Rainbow Trout were all
previously captured at locations upstream of the TVR, but were not captured in these sections
2014. Previous capture data suggests that these species are relatively rare within the Little Bow
River. The presence of Bull Trout, Burbot, Rainbow Trout and Mountain Sucker in the upper
Little Bow River is the direct result of the connection between the Highwood River and the Little
Bow via the diversion canal in High River (Herron and Stemo 2010). In 2009 Brook Stickleback
were captured for the first time in the Little Bow River during the spring and summer backpack
electrofishing efforts. During the 2014 sampling efforts Brook Stickleback was not present
which may be an indication of a small population. As previously discussed, Finescale Dace have
only been found once and identification is unsubstantiated. Pearl Dace were also only captured
on a single occasion and were only found in a single section upstream of Highway 2, which is
upstream from current monitoring sections (Fernet and Bjornson 1994).

A combination of temperature fluctuation and recent flood events in the area may have had an
effect on the survival and reproduction of these species within the Little Bow River. As a result,
their frequency of occurrence within the Little Bow drainage has been low (Fernet & Bjornson
1994, Sikina and Bryski 2005, Stemo 2006, 2007, Herron and Stemo 2010). When the exclusion
screen is functioning at the headwaters of the Little Bow Canal it limits the number of fish that
can enter the Little Bow River from the Highwood River and therefore limit regeneration of
small populations that are upset by flooding or habitat changes.

The coarse large-bodied fish population upstream of the TVR continues to be dominated by
White Sucker which accounted for 67% of the total catch (Figure 5.3). The dominant sport fish
in 2014 is Northern Pike accounting for 11% of the total catch upstream of TVR (Figure 5.3).
The percent composition of other species including Mountain Whitefish and Longnose Sucker
has remained relatively stable during monitoring (Figure 5.3). Similar to previous years, the
small fish community was heavily dominated by Longnose Dace which represented 96% of the
total backpack electrofishing catch in 2014. Other small fish and cyprinids are less abundant
within the study section.
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Figure 5.3. Percent distribution of the main large-bodied fish species captured during boat
electrofishing upstream of the TVR over time.

In general, CPUE for large-bodied fish in 2014 exhibited a slight increase to previous sampling
results with the exception of White Sucker which showed a substantial increase for the second
straight monitoring program (Figure 5.4). Longnose Sucker and Northern Pike catch rates
increased slightly compared to previous monitoring in 2005, 2006 and 2009 (Figure 5.4).
Mountain Whitefish CPUE was virtually unchanged compared to the 2009 sampling (Figure
5.4). Catch rates for small fish captured by backpack electrofishing were similar to 2009 where
the CPUE was high for Longnose Dace and relatively low for all other species.

In 2014, Northern Pike represented approximately 11% of the total catch from upstream of the
TVR (from boat electrofishing) up from 6% in 2009. Catch rates for Northern Pike were slightly
higher than in previous years. Capture data from 2014 and historical length at age data indicates
that approximately 85% of the total Northern Pike catch consists of YoY and juvenile pike up
from 20% in 2009. The increased captures of YoY and juvenile Northern Pike may be an
indication of successful recruitment years throughout this section of the river, which may be
attributed to additional spawning habitat within this portion of the Little Bow River.

Past sampling indicates that White Sucker have consistently been the most abundant and wide-
ranging large-bodied fish species in the Little Bow River upstream of the TVR (Fernet and
Bjornson 1994, Stemo 2006, 2007, Herron and Stemo 2010). White Sucker was again the most
abundant species present in 2014 and were captured in all study sections and in all three seasons
of sampling. Capture of mature ripe individuals and the presence of a number of size classes
suggest that spawning occurs throughout this section of the river.
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Figure 5.4. Catch-Per-Unit-Effort for the main large-bodied fish species captured from the Little
Bow River upstream of the TVR.

Mountain Whitefish accounted for 6% of the total catch (boat electrofishing) in 2014 which is
down from the 20% recorded in 2009. The effects from recent flood events may be a
contributing factor in the lower percentage of Mountain Whitefish within this section of the
Little Bow River. It still remains unclear if Mountain Whitefish are using the Little Bow River
for the purpose of spawning or if recruitment is coming from the Highwood River and the system
is used for rearing purpose only.

Longnose Dace were the most abundant of the forage fish accounting for 10% of the overall boat
electrofishing catch and 96% of the overall backpack electrofishing catch. Longnose Dace were
captured during all seasons and in all sections above TVR.

5.1.2 Habitat and River Flows
Downstream from TVR (Sections 1-3)

Little Bow River flows in 2014 downstream of the TVR (at Carmangay) were above average
compared to historical flows (Appendix G), particularly during the spring, when compared to
discharge levels during previous monitoring years (Stemo 2006, 2007, Herron and Stemo 2010).

The habitat of the Little Bow River downstream of the dam site prior to construction of the TVD
was comprised primarily of Class 2 and Class 3 run type habitat (Pisces 2000). Post Construction
of TVD, habitat downstream of the reservoir consisted primarily of moderate and deep flat water
habitat (Sikina and Bryski 2005). In 2005, 2006 and 2009 habitat inventory of the downstream
study sections found that run type habitat was predominant in all study sections with Class 2 runs
generally most common (Stemo 2006 & 2007, Herron and Stemo 2010). In 2014 the habitat
within the study sections was largely comparable to habitat data from previous years monitoring
consisting primarily of moderate and deep run habitat. The quantity of deep water run habitat has
increased within Section 1 in 2014 while moderate depth run habitat has increased in Section 2.
Section 3 continues to consist primarily of deep run habitat although the total area of deep water
habitat has decreased by nearly 14%. Fines continue to be the predominant substrate in Sections
2 and 3. Boulders and cobble now dominate the substrate composition in Section 1 which may be
due to flushing effects from recent flooding in the area. Cover for fish during the baseline habitat
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inventory and in 2005, 2006, 2009 (Pisces 2000, Stemo 2006, 2007, Herron and Stemo 2010)
and 2014 was dominated by aquatic vegetation.

The relative consistency in overall habitat composition has been apparent since 2005 (Stemo
2006, 2007, Herron and Stemo 2010), the difference in proportion of habitat type, substrate
composition and cover in each section varies from year to year which may be indicative of flood
events and spring freshets in the Little Bow River system. Variability in habitat classification due
to observer bias has also been documented, the complexity of the habitat, the level of uniformity
in observer training, and stream channel characteristics can also lead to variation in observer
classification of habitat features (Roper and Scarnecchia 1995).

Upstream from TVR (Sections 4-7)

Discharge in the Little Bow River at the Hwy 533 gauging station was lower during the spring
and summer in 2014 as compared to 2009 but flows were similar during the fall, when flows are
reduced through the Little Bow River system (Appendix G, Herron and Stemo 2010).

The Little Bow River upstream of the proposed dam site prior to construction was comprised
primarily of Class 2 run habitat; Class 3 run habitat was also relatively common with all other
habitat types relatively uncommon (Pisces 2000). Class 3 runs and Class 2 flats dominated the
study sections upstream of the reservoir in 2004(Sikina and Bryski 2005). Class 2 and Class 3
run type habitat was generally predominant in the upstream sections during the habitat
assessments conducted in 2005 and 2006 (Stemo 2006, 2007). Habitat in 2009 was similar to
previous Yyears in that Class 2 and Class 3 run type habitat was the most common (Herron and
Stemo 2010). In 2014, moderate and deep run habitat was the predominant habitat in the study
sites above TVR. As was the case during previous inventories (Pisces 2000, Stemo 2006, 2007,
Herron and Stemo 2010), fine substrates were predominant and aquatic vegetation comprised the
majority of cover for fish in 2014.

5.2 MosQuiTO CREEK

Mosquito Creek is a major tributary to the Little Bow River and is fed from flows from the
Highwood River which is diverted into Woman’s Coulee Reservoir approximately seven
kilometres upstream of the town of High River (Fernet and Bjornson 1994), Women’s Coulee
Reservoir then connects to the upper portion of Mosquito Creek. A portion of Mosquito Creek is
then diverted into Clear Lake, which is located approximately nine kilometres south of TVR, via
a ten kilometre diversion canal with the remaining water flowing into the TVR. Clear Lake is a
shallow basin approximately 300 hectares in size which historically supported Northern Pike and
Yellow Perch before it dried up in 1985 (Fernet and Bjornson 1994). A Northern Pike population
was re-established via transfers from the lower Little Bow River in 2001 and 2002 (Boorman
2004). 1t is assumed those fish residents to Clear Lake are unable to move into Mosquito Creek
due to the flow control structure that is considered impassable.

The species assemblage within Mosquito Creek is similar to the Little Bow River upstream of
the TVR and can be influenced by entrainment of fish from the Highwood River via the
Woman’s Coulee diversion. In 2014, nine of the 15 previously documented species from
Mosquito Creek were captured. White Sucker and Longnose Dace dominated the catch in
Mosquito Creek during the 2014 monitoring accounting for more than 85% of all fish captured.
A single Rainbow Trout was captured at Section 5 during fall sampling which was the only sport
fish species captured throughout the entire monitoring program in 2014, which suggests that
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salmonid entrainment was either very low or was restricted to the uppermost reach of Mosquito
Creek (upstream of Section 6).

Fernet and Bjornson (1994) identified a general lack of instream and streamside cover, extreme
summer temperatures and high nutrient input prior to construction of the TVR which may
contribute to limiting factors affecting fish production in Mosquito Creek. Insufficient winter
dissolved oxygen levels, particularly for salmonids, and a lack of deep water habitat suitable for
overwintering indicated that the stream provided primarily seasonal habitat (Fernet and Bjornson
1994).

With the exceptions of Sections 5 and 6, deep water habitat was relatively scarce in 2014.
Habitat within the remaining study sections was comprised primarily of Class 3 run with the
exception of Section 1 which was dominated by Class 3 flat habitat which suggests that
overwintering habitat remains scarce within the system. Overhanging banks and vegetation was
still relatively rare within the study sections but instream cover primarily in the form of aquatic
vegetation was the most abundant.

Discharge data for Mosquito Creek indicates that 2014 flows were above historical average
flows throughout the entire monitoring program (Appendix G).

6.0 SUMMARY

The results of the 2014 monitoring program indicate the Little Bow River fish community
upstream and downstream of the TVR has had little change since monitoring was initiated in
2004. Monitoring results since the construction of the TVR does suggest that there have been
notable changes in the distribution and relative abundance of several fish species compared to the
pre-dam period (1990 and 1991 data).

Habitat can be characterized as moderate to deep run habitat with fine and cobble substrates and
abundant aquatic vegetation. White Sucker and Longnose Dace continue to dominate the fish
community upstream and downstream of the reservoir in 2014. Both species are abundant and
occupy the river on a year-round basis. The high numbers of juvenile and YoY Northern Pike
indicate successful spawning is taking place in the Little Bow River system. The absence of
Yellow Perch in 2014 cannot be explained as it was beyond the scope of our study. Since
construction of the Carmangay Weir fish bypass Lake Whitefish have utilized the river
downstream of the TVR consistently and have expanded their range of occurrence to include all
sections downstream of TVR. Walleye in 2014 were the second most frequently captured species
below TVR behind White Sucker. Since the construction of TVD Walleye have been captured
more often and have been found further upstream in the lower Little Bow River than prior to the
building of the dam. Juvenile Mountain Whitefish continue to occupy the upper study sections
while other salmonids that are resident to the Highwood River are rare suggesting that the fish
exclusion device at the entrance of the Little Bow Canal is at least partially effective.

Monitoring in Mosquito Creek in 2014 resembled the 2009 data indicating that the creek is
primarily occupied by non-sport species including White Sucker and Longnose Dace that
together comprise the majority of the population. Sport fish are rare; a single Rainbow Trout was
captured in upper Mosquito Creek close to the diversion from the Highwood River.

The creek is comprised almost exclusively of run habitat with shallow habitat dominating at
downstream sections and deeper habitat more common at upstream sections. Overall habitat
diversity is relatively low and overwintering potential is minimal.
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