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EXECUTIVE SUMMARY 

The purpose of the small fish surveys in the Halfway River and Peace River were to update previous data 

that described small fish populations and to provide a basis for future decisions related to water use 

planning and possible hydroelectric developments in the region. The objectives of the study were to 

determine the species composition, distribution and relative abundance of small fish utilizing the study 

area, and to identify and characterize critical rearing habitats. 

 

The Halfway River study area included 40 km from the confluence with the Peace River to the confluence 

with the Cameron River. The study area in the Peace River included 145 km from the British 

Columbia/Alberta boundary to the Hudson Hope area. Sampling in the Peace River occurred in eight 

sections that were distributed within the overall Peace River study area. 

 

The Halfway River small fish survey was completed during a 5-day period from 10 to 14 August, 2006. 

The small fish survey on the Peace River was completed during an 8-day period from 11 to 18 October. 

Water levels and moderate to high water clarity provided optimal sampling conditions during the field 

programs. 

 

Four fish capture methods were used to sample a representative number of habitats. Methods included 

small-fish boat electrofisher, backpack electrofisher, beach seine and gill net (gill net used only in the 

Peace River). Of the four methods used, only gill net was ineffective, which was likely due primarily to 

fluctuations in water level.  

 

Halfway River 

The fish community in the Halfway River in August was comprised of 16 species, which included 

sportfish, suckers, minnows and sculpins. Suckers and minnows were the dominant fish groups. Longnose 

sucker, redside shiner and longnose dace were most important numerically. Mountain whitefish was the 

only abundant sportfish species. All other sportfish including Arctic grayling, bull trout and rainbow trout 

were scarce.  

 

No distinct differences in species distribution between the Upper and Lower Sections of the Halfway 

River were noted; most species were widespread. The few Arctic grayling, bull trout and rainbow trout 

that were encountered, occurred most often in the Upper Section. 
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There was a trend towards higher catch rates in the Lower Section compared to the Upper Section for 

some species. These included longnose dace and redside shiner (backpack electrofisher), longnose sucker, 

largescale sucker, mountain whitefish, redside shiner, slimy sculpin (boat electrofisher) and longnose 

sucker (beach seine).  

 

Critical habitats were not identified in either the Lower or Upper Sections of the Halfway River study 

area; however, there was a spatial difference in young-of-the-year (YOY) mountain whitefish abundance. 

The YOY mean catch rate in the Lower Section was more than twice that in the Upper Section. 

 

In summary, most sportfish species except mountain whitefish were not abundant in the Halfway River 

study area. The Halfway River study area is used extensively by sucker, minnow and sculpin species. The 

results also indicated that YOY mountain whitefish were more abundant in the Lower Section of the 

Halfway River study area. 

 

Peace River 

In total, 19 fish species were encountered in the Peace River study area during sampling in October. 

These included 8 sportfish, 3 sucker, 6 minnow and 2 sculpin species. Sportfish were the most numerous 

group, but only mountain whitefish was abundant with much lower numbers of all other sportfish species. 

Suckers, minnows and sculpins also were present in the study area. From an individual species 

perspective, mountain whitefish, redside shiner and longnose sucker were the numerically dominant 

species of small fish in the Peace River study area during the October field program. 

  

Mountain whitefish, longnose sucker, lake chub, redside shiner and slimy sculpin were widely distributed. 

Arctic grayling, longnose dace and spottail shiner were absent from the upper sections, while prickly 

sculpin was absent from the lower sections. Rainbow trout and kokanee were recorded primarily in the 

three upper sections; trout-perch were recorded only in the lower sections. Bull trout, lake whitefish, 

northern pike, yellow perch, largescale sucker and white sucker exhibited limited distributions. Species 

diversity did not differ between the eight study sections. However, there were more minnow species in the 

lower sections compared to the upper sections. 

  

The following general findings for the Peace River small fish survey are as follows: 

• Several species were entirely absent from Section 1, which indicates that it may not be used 
extensively for rearing. 

• Arctic grayling catch rates were highest in Section 6, which was immediately downstream of the 
Pine River confluence. 
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• The pattern of prickly sculpin catch rates suggested that the population resides in the upstream 
portion of the study area. 

• Mountain whitefish were abundant throughout the study area. Mean catch rates for this species 
were an order of magnitude higher than catch rates for all other species. 

• Longnose dace and longnose sucker catch rates increased from upstream to downstream.  
• Tributary confluences were concentration points for several species in the sucker and minnow 

groups. 
• Lake whitefish, northern pike and yellow perch were associated primarily with protected Back 

Channel habitats. 
• Arctic grayling YOY were widely distributed suggesting that this species uses the mainstem river 

for overwintering purposes. 
• Bull trout YOY were not recorded in the Peace River during the small fish survey. 
• Mountain whitefish and longnose sucker YOY were widely distributed suggesting that rearing 

habitats for these species populations were widespread. 
• Rainbow trout YOY were recorded in the mainstem Peace River, which was not expected. 

 

In summary, a wide variety of small-fish species and younger age-groups of large-fish species were 

recorded in the Peace River study area. Most species were not abundant, with the exception of mountain 

whitefish, longnose sucker and redside shiner. There were spatial patterns in fish abundance recorded for 

some species, as well as habitat preferences recorded for others. 
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1.0 INTRODUCTION 

1.1 BACKGROUND 

BC Hydro is continuing fisheries studies in the Peace River area to support water use planning and 

provide baseline information that will allow replication during future studies. Fisheries studies planned 

for 2006 included small fish surveys in the Halfway River and Peace River (Component 1), small fish 

surveys in Peace River tributaries (Component 2) and radio tagging of adult fish in the Pine and Sukunka 

rivers (Component 3).  

 

Mainstream Aquatics Ltd. was contracted by B. C. Hydro to complete Component 1 of the 2006 fisheries 

studies. This report summarizes the results of the study. 

 

1.2 PURPOSE AND OBJECTIVES 

The purpose of the study was to update previous data that described small fish populations and to provide 

baseline data for future decisions related to water use planning and possible hydroelectric developments 

in the region. For the purposes of this assessment, small fish are defined as all small-fish species and 

younger age-groups of large-fish species. The upper size limit of a small fish was arbitrarily defined as 

200 mm fork length.  

 

The objectives of the study, as specified in the Terms of Reference, were as follows: 

1. To determine the species composition, distribution and relative abundance of small fish utilizing 
the study area. 

2. To identify and characterize critical rearing habitats. 
 

Critical habitat was defined as specific habitat types or areas that contained higher numbers of a fish of a 

particular species compared to other sampled habitat types or areas.  

 

1.3 STUDY AREA 

The study area was delineated based on requirements of the Terms of Reference. Specifically, sites should 

be established that complement and expand upon sites established in 2005 by AMEC and LGL (2006). 

The study area in the Halfway River should extend at least 28 km upstream from the Peace River. The 

study area in the Peace River should extend from the Peace Canyon Dam to the British Columbia/Alberta 

boundary. It should be related to the biophysically discrete reach designations presented by AMEC and 
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LGL (2006). Finally a representative number of mainstem pools, nearshore habitats and side channels 

should be sampled to provide estimates of relative abundance. 

 

The Halfway River study area included 40 km from the confluence with the Peace River to the confluence 

with the Cameron River (Table 1.1 and Figure 1.1). This corresponded to the river section inventoried by 

AMEC and LGL in (2006) (see Maps 6 to 10 in AMEC and LGL [2006]). The study area was stratified 

into a Lower Section (Km 0.0 to Km 13.0) and an Upper Section (Km 13.0 to 40.0). 

 

Table 1.1 Sections sampled in the Halfway River and Peace River during small fish surveys, 
2006. 

 

River Label Description Location Length (km)

Halfway 
River 

Upper Cameron River to Inundation Level Km 40.0 to 13.0 27.0 
Lower Inundation Level to Peace River confluence Km 13.0 to 0.0 13.0 

Peace 
River 

1 Hudson Hope area to Lynx Creek Km 145.2 to 136.2 9.0 
2 Farrell Creek to Halfway River Km 127.2 to 114.2 13.0 
3 Halfway River to Cache Creek Km 104.0 to 87.4 16.6 
4 Cache Creek to Moberly River Km 87.4 to 70.0 17.4 
5 Moberly River to Pine River Km 65.2 to 54.3 10.9 
6 Pine River to Beatton River Km 46.8 to 35.7 11.1 
7 Beatton River to Kiskatinaw River Km 26.7 to 13.6 13.1 
8 Kiskatinaw River to Alberta boundary Km 12.6 to 1.8 10.8 

 

The study area in the Peace River included 145 km from the British Columbia/Alberta boundary to the 

Hudson Hope area (Table 1.1 and Figure 1.2). Sampling was stratified into eight sections; the spatial 

distribution and location of each section was based on designations specified in AMEC and LGL (2006) 

(see Section 2.3.1 and Figure 2 in AMEC and LGL [2006]). The specific location and length of each 

section was based on the existence of suspected small fish habitats and logistical constraints. 

 

Appendix Table A1 and Figures A1 to A18 identify site locations within each study section.  

 

1.4 STUDY PERIOD 

The Halfway River small fish survey was completed during a 5-day period from 10 to 14 August, 2006. 

The small fish survey on the Peace River was completed during an 8-day period from 11 to 18 October, 

2006. As recommended in the proposal by Mainstream Aquatics Ltd. and agreed to by the client, the 

survey on the Peace River was intentionally deferred from the summer period until mid-fall. This 

approach was adopted in order to provide sufficient time for younger age-groups of Arctic grayling and 

possibly bull trout to enter the Peace River from summer rearing tributaries. 
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2.0 METHODS 

2.1 FISH CAPTURE 

General Approach 

Two crews completed the field program and four capture methods were used to sample small fish in 

potential rearing habitats. These were boat electrofisher, backpack electrofisher, beach seine and gill net. 

The method used was dependent on the physical characteristics of the area to be sampled. Boat 

electrofisher was used to sample nearshore, shallow-water areas (i.e., <0.5 m water depth) with water 

velocities and water depths that prevented effective sampling by other methods. Multiple habitat types 

were incorporated into each boat electrofisher site. A backpack electrofisher was used to sample discrete 

habitats containing rock substrate that could be effectively sampled by wading. A beach seine was used to 

sample discrete habitats having low to zero water velocities that could be waded. Gill netting was not a 

standard fish capture method during the field program. The method was used in selected deep-water areas 

(i.e., stillwater, back channels having water depths >1.5 m) that could not be sampled by other methods. 

 

Sample Effort 

The amount and distribution of sample effort is summarized in Table 2.1. The number of sites sampled in 

each section was based on section length and the type and number of available small fish habitats. In the 

Halfway River, 27 sites were sampled in the Lower Section compared to 35 sites in the Upper Section. 

Based on section length these numbers represent 2.1 sites per km in the Lower Section and 1.3 sites 

per km in the Upper Section. In the Peace River 17 to 21 sites were sampled in each section.  

 

Table 2.1 Number of sites sampled by capture method in the Halfway River and Peace 
River during small fish surveys, 2006. 

 

Waterbody Section 
Number of Sites 

Boat 
Electrofish

Backpack 
Electrofish

Beach 
Seine 

Gill 
Net Total 

Halfway River Lower 11 13 3  27 
  Upper 14 16 5  35 
 Total 25 29 8 - 62 
Peace River 1 8 3 7  18 
  2 10 4 7  21 
  3 9 3 6 1 19 
  4 7 2 7 1 17 
  5 9 3 5 1 18 
  6 9 3 6 1 19 
  7 8 3 6 1 18 
  8 8 3 5 1 17 
 Total 68 24 49 6 147 
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Attempts were made to sample a representative number of habitat types present within each section. Each 

fish capture method was used primarily to sample specific habitat types based on sampling effectiveness. 

Table 2.2 summarizes the number of habitat types sampled by capture method in the Halfway River and 

Peace River. Backpack electrofisher generally was used to sample Flat, Riffle/Rapid and Run habitats. A 

beach seine was generally used to sample Backwater and Back Channel habitats. Boat electrofisher 

generally was used to sample river sections dominated by Run habitats.  

 

Table 2.2 Number of sites sampled by habitat and capture method in the Halfway River and 
Peace River during small fish surveys, 2006. 

 

Waterbody Capture 
Method 

Habitat Typea 

Backwater Flat Riffle Run Back 
Channel 

Tributary 
Confluence Total 

Halfway River Backpack Electrofish 2 8 6 13   29 
  Beach Seine 1 2   5  8 
  Boat Electrofish 3 2 1 19   25 
  Total 6 12 7 32 5 - 62 
Peace River Backpack Electrofish 3   17  4 24 
  Beach Seine 17 3  2 21 6 49 
  Boat Electrofish  2  57 1 8 68 
  Gill Net     6  6 
  Total 20 5 - 76 28 18 147 
 
a See Appendix B1 for habitat type definitions. 
 

Boat Electrofisher 

The boat electrofisher consisted of a double-bowed, inflatable drift boat equipped with a Smith-Root 

Type VIA electrofisher system, two fixed boom anodes on the bow and a cathode wire array on the stern. 

Electrofisher settings were maintained at an amperage output of 4.5 to 6.0 A, pulsed DC current. Voltage 

frequency was adjusted based on conductivity and sampling effectiveness. A frequency of 60 Hz was 

used for the Peace River (conductivity of approximately 190 µs/cm), while 100 Hz was used for the 

Halfway River (conductivity of approximately 375 µs/cm). 

 

The sampling procedure involved an operator positioning the boat perpendicular to the channel margin 

while drifting downstream and outputting a continuous current of electricity. A single netter positioned at 

the bow of the boat captured the temporarily immobilized fish and placed them in a 30 L live well. The 

netter was equipped with a net having a mesh size of 0.5 cm. The netter was instructed not to bias their 

catch towards a particular species in order to provide a representative sample of the fish community. 

Sampled length of each site consisted of a single pass of approximately 1000 m. 
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Backpack Electrofisher 

Two types of backpack electrofishers were used during the survey. A Halltech H2-2000 high output 

backpack electrofisher was used on the Halfway River. Settings were maintained at an output of 

100-150 VDC, 5-7 ms and a frequency of 100 Hz. Sampling on the Peace River was completed using a 

Smith–Root Type XII high output backpack electrofisher. Settings were maintained at an output of 

300-400 VDC, 6 ms and a frequency of 60 Hz. 

 

The backpack electrofisher operator waded upstream along the channel margin and sampled suspected 

fish holding areas. The netter, who was positioned in close proximity to the electrofisher operator, 

collected immobilized fish and placed them in a holding bucket. A single pass was used at each site; 

sampled length was approximately 100 m.  

 

Beach Seine 

A beach seine was used in low velocity areas not effectively sampled with a backpack electrofisher 

(e.g., backwater). The beach seine was 4.5 m wide and 1.5 m high with a stretched mesh size of 5.0 mm 

(the depth of the capture bag was 1.4 m). A two-person crew sampled perpendicular to the channel 

margin for a predetermined distance (usually 30 m) before turning into shore. Captured fish were placed 

in a holding bucket for processing. Typically, one seine haul was conducted at each site. If sample 

effectiveness was low (e.g., snagged net), the site was sampled a second time.  

 

Gill Net 

Small mesh nylon gill nets were used to sample deep water areas in back channels (1.0 to 3.0 m deep) that 

could not be effectively sampled by other methods. The gill net panel measured 15.2 m x 2.4 m and 

stretched mesh size was 1.9 cm. A single gill net panel was set perpendicular to the channel margin at 

each site. To minimize capture mortality gill net set times were kept to a minimum (from 3 to 6 h). 

 

2.2 MEASURED PARAMETERS 

Data recorded for most captured fish included species and fork length (to the nearest mm). Total lengths 

were measured for fish less than 20 mm, sculpin species and burbot. When the catch exceeded 

10 individuals per species a sub-sample was measured. The first 10 individuals of each species were 

measured, while the remaining fish were identified and enumerated before release. 

 

Fish that could not be identified in the field were assigned a unique identifier and a subsample preserved 

for future identification. These fish were assigned a species label based on laboratory identifications. 
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Young-of-the-year sucker, sculpin and cyprinid spp. could not be identified to species using this method 

because a unique identifier could not be assigned in the field. For these fish, the following method was 

employed. The percent composition of identified species in the sample was calculated. The calculated 

percentage for each species was then applied to the sample of unidentified fish at a particular site. For 

example, if 56% of the identified sucker sample in the Halfway River consisted of longnose suckers, 

35 fish in a sample of 62 unidentified suckers were designated longnose sucker. The numbers of 

unidentified fish that were assigned a species was as follows: 

 

Group Halfway River Peace River 
Sportfish  0 0 
Suckers 505 15 
Minnows/Trout-perch 62 0 
Sculpins 0 17 

  

Each fish identified to species was assigned a four-letter species label (Mackay et al. 1990). The common 

name, scientific name and label of all fish species mentioned in this report are presented in Table 2.3. 

 

Table 2.3 Nomenclature and abbreviations used for fish species recorded in the 
Halfway River and Peace River during small fish surveys, 2006.  

 
Group  Common 

Name 
Scientific 

Name 
Abbreviation 

 
 Sportfish Arctic grayling Thymallus arcticus ARGR 
  Bull trout Salvelinus confluentus BLTR 
  Kokanee Oncorhynchus nerka KOKA 
  Lake whitefish Coregonus clupeaformis LKWH 
  Mountain whitefish Prosopium williamsoni MNWH 
  Rainbow trout Oncorhynchus mykiss RNTR 
  Burbot Lota lota BURB 
  Northern pike Esox lucius NRPK 
  Yellow perch Perca flavescens YLPR 
Sucker Largecale sucker Catostomus macrocheilus LSSC 
  Longnose sucker Catostomus catostomus LNSC 
  White sucker Catostomus commersoni WHSC 
Minnow/Trout-perch Flathead chub Platygobio gracilis FLCH 
  Lake chub Couesius plumbeus LKCH 
  Longnose dace Rhinichthys cataractae LNDC 
  Northern pikeminnow Ptychocheilus oregonensis NRPM 
  Redside shiner Richardsonius balteatus RDSH 
 Spottail shiner Notropis hudsonius SPSH 
 Trout-perch Percopsis omiscomaycus TRPR 
Sculpin Prickly sculpin Cottus asper  PRSC 
  Slimy sculpin Cottus cognatus  SLSC 
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A non-lethal ageing structure (scale) was collected from a sub-sample of collected sportfish to confirm 

the age class (young-of-the year or juvenile). Structures were placed in labeled envelopes and air-dried 

before storage. 

 

Parameters measured at each fish sample site were as follows: 

• Date and time • Mesohabitat type 
• Geodetic location • Instream habitat type 
• Sample method settings • Bank habitat type 
• Sample effort (seconds/meters/width) • Substrate type (%) 
• Water conductivity (microseimens) • Available fish cover (%) 
• Water temperature (oC) • Algal cover (%) 
• Water clarity (low, moderate, high) • D90 (cm) 
• Water depth (cm) and velocity (m/s) • Substrate embeddedness (low, moderate, high) 
• Channel type (side or main) • Substrate compaction (low, moderate, high) 

 

Definitions of habitat types are presented in Appendix B1; the Plates section provides illustrations of 

selected habitat types.  

 

Note that habitat specific parameters (e.g., water depth, water velocity and D90) were not recorded at boat 

electrofisher sites due to variable conditions (i.e., multiple habitats were sampled). Mesohabitat type was 

measured only at boat electrofisher sites in the Peace River because fish habitat in this system has been 

successfully characterized in the past (Mainstream and Gazey 2006). Parameter definitions are presented 

in Appendix B2. 

 

2.3 DATA ANALYSES 

Quality Assurance and Quality Control 

All data collected in the field were recorded on standardized forms. Forms were checked daily for errors 

or omissions. Data were entered into standardized data entry spreadsheets using Microsoft Excel™. These 

data were visually compared to the field forms for errors and subjected to several summary analyses 

including graphical examination to identify errors and outliers. The checked data were then imported into 

a single Microsoft Access™ data management file for data management and storage.  

 

Mapping 

Geodetic location information (UTM coordinates) were tabulated and plotted onto geo-referenced base 

maps (BC TRIM, scale 1:20,000 for Halfway River and NTS, scale 1:50,000 for Peace River) using 

MapInfo Professional™. River kilometre locations were then plotted on base maps. Km 0 for the Halfway 
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River was arbitrarily assigned as the confluence with the Peace River. The British Columbia/Alberta 

boundary was assigned Km 0 for the Peace River. 

 

Fish Biological Characteristics 

Structures from selected sportfish species were aged to ascertain the range in length of Age 0 and Age 1 

fish in sample populations. Ageing procedures followed those described in Mackay et al. (1990). Scales 

were cleaned and placed on a microscope slide for viewing. All structures were read in house by two 

experienced individuals. If a discrepancy occurred between readers a third person examined the structure 

and a consensus reached as to the age of the structure. 

 

Length frequency distributions of sample populations were generated and age-groups assigned based on 

modal peaks illustrated by the length distributions and length-at-age data. Where age structures were not 

available, age-groups were assigned using length frequency distributions. Age-groups delineated were 

Age 0, or young-of-the year (YOY) and Age 1 juvenile. Table 2.4 describes age-group designations.  

 

Table 2.4 Age-groups fork length ranges of sportfish and suckers sampled from the Halfway 
River (August) and Peace River (October) during small fish surveys, 2006. 

 

River Group Species 
Young-of-the-year Juvenile 
Length 

Range (mm)
Sample 

Size 
Length 

Range (mm) 
Sample

Size 
Halfway River Sportfish Arctic grayling -  156 -199 8 
  Bull trout -  168 - 237 6 
  Burbot -  182 - 210 2 
  Mountain whitefish 33 - 103 279 112 - 163 99 
  Northern pike -  162 - 170 2 
 Sucker Largescale sucker 18 - 66 38 76 - 145 72 
  Longnose sucker 19 - 59 156 61 - 149 209 
Peace River Sportfish Arctic grayling 119 - 154 30 157 - 207 34 
  Bull trout -  261 - 283 4 
  Kokanee 55 - 72 4 147 - 159 3 
  Lake whitefish 126 1 -  
  Mountain whitefish 52 - 148 637 154 - 199 75 
  Northern pike -  147 - 168 3 
  Rainbow trout 41 - 76 8 142 - 195 3 
 Sucker Largescale sucker 29 - 59 22 122 - 132 2 
  Longnose sucker 22 - 84 262 101 - 192 5 

 

Catch Rate 

Catch rate or catch-per-unit-effort (CPUE) of fish was calculated for each site by dividing the number of 

fish captured by sampling effort. 
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CPUE was expressed as follows: 

 Boat electrofisher -  Number of fish/km 
 Backpack electrofisher -  Number of fish/m 
 Beach seine -   Number fish/m2 

 Gill net -   Number fish/m2/h 
 

Summary values represent mean catch rate ± standard error (SE). 

 

Spatial Distribution 

Spatial distribution and habitat preference were assessed by comparing catch rate estimates by section and 

habitat. For these assessments a list of species was selected based on availability of appropriate catch rate 

data for specific habitat types. Selection was based on variance associated with the catch rate estimate, 

sample size, consistency in physical characteristics among habitat types and predicted habitat preference 

of each species. Samples from groups of habitat types were combined for analyses.  

 

Habitat Preference 

Summary statistics were calculated for selected physical characteristics and habitat types. Comparisons 

between catch rate and selected habitat parameters were made to ascertain whether a habitat characteristic 

was preferred by fish. 

 

Habitat preference could not be established at the habitat type level because capture methods used and 

sample sizes were not consistent across habitat types (Table 2.2). As such, habitat preference was 

assessed by examining correlations between species catch rate and specific habitat parameters. 

 

2.4 STATISTICAL ANALYSES 

Statistical analyses were completed using SPSS® 13.0 for Windows. Unless otherwise stated, statistical 

analyses followed procedures described in Sokal and Rohlf (1981) and statistical significance was 

accepted at P ≤ 0.10. To meet the assumptions required for parametric statistical analyses data were 

transformed where appropriate. 
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3.0 RESULTS AND DISCUSSION 

3.1 HALFWAY RIVER 

3.1.1 Sampling Conditions 

Moderate to high water clarity and low water levels created optimal conditions for the capture of fish 

during the August field program (Appendix C1). River discharge ranged from 22.1 to 25.5 m3/s 

(Water Survey of Canada Station 07FA006). 

 

Sampling conditions were considered atypical during the field program for two reasons. Firstly, water 

clarity typically is very low in the Halfway River in August. Secondly, river discharge during the field 

program was close to base flow, which is exceptional because it was approximately one quarter of the 

long-term average for the month of August (Water Survey of Canada Station 07FA006). In addition, 

water temperatures during the field program where high (up to 21.9 oC) and approached the critical 

tolerance thresholds for several species including bull trout, mountain whitefish and rainbow trout (EMA 

1992, Haas 2001). These conditions may have influenced the fish community, which in turn could have 

influenced the results of the small fish survey in the Halfway River.  

 

3.1.2 Species Composition 

In total, 3737 fish were recorded during the small fish survey in the Halfway River in August 2006 

(Table 3.1). The sample consisted of 16 species, which included 6 sportfish, 2 sucker, 6 minnow and 

2 sculpin species. Sportfish accounted for 11.1% of the total sample. Mountain whitefish was the only 

sportfish species in the group that could be considered numerous (10.5%). All remaining sportfish species 

were scarce (<1.0%). 

 

Suckers accounted for approximately one third of the total sample (31.7%). Longnose sucker was most 

abundant (24.3%), although largescale sucker was well represented (7.4%). White sucker was absent from 

the small fish sample in the Halfway River. 

 

Minnows were the dominant group in the total sample (50.5%). However, only two species in this group 

were considered abundant: longnose dace (21.1%) and redside shiner (23.5%). The remaining minnow 

species each accounted for <3.5% of the total sample.  
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The sculpin group accounted for 6.6% of the total sample. Of the two species recorded, slimy sculpin was 

the dominant species (6.3%), while prickly sculpin was scarce (0.3%). 

 

Table 3.1 Number and percent composition of fish species recorded in the Lower and Upper Sections
of the Halfway River during the small fish survey, August 2006. 

  
 

Group 
 

Species 
Lower Upper Total 

Number Percent Number Percent Number Percent 
Sportfish Arctic grayling 2 0.1 6 0.3 8 0.2 
 Bull trout 1 0.1 5 0.2 6 0.2 
 Burbot 1 0.1 1 <0.1 2 0.1 
 Mountain whitefish 234 13.7 160 7.9 394 10.5 
 Northern pike 2 0.1 1 <0.1 3 0.1 
 Rainbow trout 0 0.0 1 <0.1 1 <0.1 
 Subtotal 240 14.1 174 8.6 414 11.1 
Suckers Longnose sucker 479 28.1 430 21.2 909 24.3 
 Largescale sucker 151 8.8 126 6.2 277 7.4 

 Subtotal 630 36.9 556 27.4 1186 31.7 
Minnows Flathead chub 2 0.1 2 0.1 4 0.1 
 Lake chub 45 2.6 87 4.3 132 3.5 
 Longnose dace 369 21.6 420 20.7 789 21.1 
 Northern pikeminnow 24 1.4 52 2.6 76 2.0 
 Redside shiner 298 17.5 581 28.6 879 23.5 
 Spottail shiner 8 0.5 1 <0.1 9 0.2 

 Subtotal 746 43.7 1143 56.3 1889 50.5 
Sculpins Prickly sculpin 0 0.0 13 0.6 13 0.3 
 Slimy sculpin 91 5.3 144 7.1 235 6.3 

 Subtotal 91 5.3 157 7.7 248 6.6 
Total 1707 100.0 2030 100.0 3737 100.0 

 

From an individual species perspective, longnose sucker, redside shiner, longnose dace and 

mountain whitefish were the numerically dominant species of small fish in the Halfway River during the 

August field program.  

 

3.1.3 Distribution 

Percent composition values for most species recorded during the small fish survey indicated no distinct 

differences in distribution between the Upper and Lower Sections of the Halfway River (Table 3.1). 

However, distributions of some species appeared to differ between sections. In the sportfish group, 

Arctic grayling, bull trout and rainbow trout were encountered more often in the Upper Section compared 

to the Lower Section. In the sculpin group, prickly sculpin were recorded only in the Upper Section. 

These differences in distribution could be related to changes in habitat availability and/or river 

characteristics. However, low numbers of these species made it difficult to make conclusions. 
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Mountain whitefish was the only species that appeared to be more numerous in the Lower Section 

compared to the Upper Section. The percent composition of mountain whitefish was 13.7% and 7.9%, 

respectively. 

 

3.1.4 Catch Rate 

The three gear types used during the survey were effective fish capture methods, but catch rates varied 

according to fish group or species (Figure 3.1; Appendix D1). Sportfish were recorded only during boat 

electrofishing. Sucker species and minnows were recorded using all three methods, but beach seining and 

boat electrofishing appeared to be most effective. The only exception to this trend was longnose dace in 

the minnow group. Backpack electrofisher produced high catch rates for this species. Sculpins appeared 

to be most numerous at backpack electrofisher sites.  

 

Most sportfish species, except mountain whitefish, were not abundant. The sucker group catch rates of 

longnose sucker were higher than largescale sucker in all sections. Longnose dace and redside shiner 

exhibited the highest catch rates in the minnow group, as did slimy sculpin in the sculpin group. 

 

Low catch rates and high variation around catch rate estimates for many species precluded an assessment 

of spatial differences in abundance or habitat preference. For these assessments, a list of species was 

selected based on availability of sufficient catch rate data for specific habitat types sampled as follows: 

 

Capture Method Habitat Types Species 

Boat electrofisher • Run 
• Flat 
• Riffle/Rapid 

• Mountain whitefish 
• Longnose sucker 
• Largescale sucker 
• Redside shiner 
• Slimy sculpin 

Beach seine • Back Channel 
• Backwater 
• Flat 

• Longnose sucker 
• Largescale sucker 
• Lake chub 
• Redside shiner 

Backpack electrofisher • Run 
• Flat 
• Riffle/Rapid 

• Longnose sucker 
• Longnose dace 
• Redside shiner 
• Slimy sculpin 

 

Selection was based on catch rate (Figure 3.1), sample size (Table 2.2), consistency in physical 

characteristics among habitat types (Table 3.2), and predicted habitat preference of each species.  
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Table 3.2 summarizes information for selected habitat parameters to illustrate similarities/differences 

among habitat types. Raw habitat data are presented in Appendix C3. In general, Backwater and 

Back Channel habitats were dominated by smaller substrates, lower water velocities and deeper water. 

Flat habitat had lower velocities. Larger substrates and higher velocities occurred in Riffle/Rapid and Run 

habitats. 

 

Table 3.2 Summary statistics for selected habitat parameters measured at backpack electrofisher and 
beach seine sites during the small fish survey in the Halfway River, August 2006.  

 
Habitat Type Sample 

Size 
Substrate (%) D90 (cm) Average 

Velocity (m/s) 
Average 

Depth (m) Rocka Fines 
Backwater 3 100  11.7 ± 4.3 0.05 ± 0.05  0.24 ± 0.06  
Flat 10 100  16.1 ± 4.1 0.07 ± 0.03  0.30 ± 0.02 
Riffle 6 100  26.2 ± 2.7 0.45 ± 0.02  0.22 ± 0.02 
Run 13 100  19.2 ± 2.5  0.28 ± 0.04  0.25 ± 0.01 
Back Channel 5  100 <0.1  0.00  0.50 ± 0.08 
 
a Rock substrate consisted of gravels, cobbles and boulders. See Appendix C1 for percentages. 
 

Spatial Patterns 

Differences in catch rate estimates were recorded for several fish species (Table 3.3). There was a trend 

towards higher catch rates in the Lower Section compared to the Upper Section for some species. These 

included longnose dace and redside shiner (backpack electrofisher), longnose sucker, largescale sucker, 

mountain whitefish, redside shiner and slimy sculpin (boat electrofisher) and longnose sucker 

(beach seine). Despite this trend, most differences were not statistically significant except for 

mountain whitefish and redside shiner. The lack of significance for the other species likely was related to 

small differences in catch rate estimates between sections and large sample variation.  

 

Habitat Preference 

Backpack electrofisher and beach seine catch rate data were used to examine habitat preference. Boat 

electrofisher data were not habitat specific, and therefore, were not used in the analyses. 

 

Backpack electrofisher catch rates for some species were significantly correlated with specific habitat 

parameters (Table 3.4). Longnose dace and slimy sculpin catch rates were positively correlated to the 

percent rock (includes gravel, cobble and boulder), which suggested a preference for this habitat attribute. 

Longnose sucker catch rates were positively correlated to the amount of algal cover, which may be food 

related.  
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Table 3.3 Comparison of catch rates of selected species in Upper and Lower Sections of the Halfway 
River during the small fish survey, August 2006. 

  

Method Species Mean Catch Ratea ± SE Significanceb Lower n Upper n 
Backpack Electrofisherc Longnose dace 26.0 ± 3.6 12 23.3 ± 3.9 15 0.613 
 Longnose sucker 3.7 ± 1.0 12 4.3 ± 1.0 15 0.673 
 Redside shiner 4.5 ± 2.2 12 3.1 ± 1.3 15 0.566 
 Slimy sculpin 5.8 ± 1.8 12 8.0 ± 1.8 15 0.383 
Boat Electrofisherd Longnose sucker 11.1 ± 2.8 11 9.4 ± 1.3 14 0.549 
 Largescale sucker 9.4 ± 3.7 11 2.2 ± 1.0 14 0.086 
 Mountain whitefish 21.5 ± 3.7 11 11.4 ± 1.7 14 0.026 
 Redside shiner 9.0 ± 2.0 11 5.7 ± 2.0 14 0.276 
 Slimy sculpin 2.3 ± 1.1 11 1.4 ± 0.5 14 0.453 
Beach Seinee Lake chub 4.2 ± 2.1 3 21.9 ± 19.9 5 0.531 
 Longnose sucker 82.9 ± 59.7 3 66.7 ± 60.1 5 0.865 
 Largescale sucker 11.8 ± 5.3 3 22.8 ± 17.2 5 0.654 
 Redside shiner 59.0 ± 10.5 3 62.1 ± 22.4 5 0.906 
 
a Catch Rate: Backpack electrofisher No. fish/100 m; Boat Electrofisher No. fish/km; Beach seine No. fish/100 m2.
b Based on independent samples t-test; significance accepted at P ≤ 0.10. 
c Includes sites designated as Run, Flat, or Riffle/Rapid habitat. 
d Includes sites designated as Run, Flat, or Riffle/Rapid habitat. 
e Includes sites designated as Back Channel, Backwater, or Flat. 
 

Table 3.4 Correlation between catch rate and selected habitat parameters for selected species in the 
Halfway River during the small fish survey, August 2006. 

  

Method Species 
Pearson Correlation Coefficient and Significancea 

Percent 
Algae Velocity Depth D90 Percent 

Rock 
Backpack Electrofisherb Longnose dace -0.203 0.205 -0.014 -0.096 0.356* 
 Longnose sucker 0.371* 0.024 -0.005 -0.164 0.138 
 Redside shiner -0.079 -0.309 0.239 0.320 -0.305 
 Slimy sculpin -0.094 0.070 -0.109 0.414* 0.541* 
Beach Seinec Lake chub 0.706 - 0.686* -0.449 0.200 
 Longnose sucker 0.368 - 0.440 -0.934 -0.162 
 Largescale sucker -0.053 - 0.499 -0.973 0.173 
 Redside shiner -0.982* - -0.704* 0.360 -0.528 
 
a Significance accepted at P ≤ 0.10 and designated by an asterisk. 
b Includes sites designated as Run, Flat, or Riffle/Rapid habitat; sample size equals 27. 
c Includes sites designated as Back Channel, Backwater, or Flat; sample size equals 8. 
 

Beach seine results indicated that lake chub catch rates were positively related to water depth; however, 

the opposite was true for redside shiner. Caution should be used when interpreting the beach seine data 

due to the small sample size (n = 8).  

 

Critical Habitats 

Critical habitats were defined as specific areas that contained large concentrations of fish. No unique 

locations were identified that met this criterion in the Lower or Upper Sections of the study area during 
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the August survey. However, the catch rate data could be used to illustrate sample sites and habitat types 

where maximum catch rates were recorded for each species (Figure 3.2 and Table 3.5). 

 

Table 3.5 Maximum catch rates of species recorded in the Halfway River during the small fish survey, 
August 2006. 

 
Capture 
Method Species Section Site Catch 

Ratea 
Habitat 
Typeb 

Backpack Electrofisher Longnose dace Upper EF01 60.0 Run 
 Redside shiner  Lower EF29 26.7 Flat 
 Slimy sculpin  Upper EF07 25.0 Run 
 Longnose sucker  Lower EF20 13.8 Flat 
 Northern pikeminnow Upper EF12 8.0 Run 
 Prickly sculpin  Upper EF15 3.3 Riffle 
 Burbot Lower EF26 1.0 Riffle 
 Northern pike Lower EF19 0.8 Riffle 
Beach Seine Longnose sucker  Upper BS06 306.7 Back Channel 
 Redside shiner  Upper BS03 120.0 Back Channel 
 Lake chub  Upper BS01 101.7 Back Channel 
 Largescale sucker  Upper BS06 91.7 Back Channel 
 Longnose dace Upper BS01 71.7 Back Channel 
 Northern pikeminnow Lower BS06 18.8 Back Channel 
Boat Electrofisher Mountain whitefish  Lower ES22 43.0 Run 
 Largescale sucker  Upper ES02 42.0 Backwater 
 Longnose sucker  Lower ES16 35.0 Run 
 Redside shiner  Upper ES14 25.0 Run 
 Lake chub  Lower ES18 18.0 Flat 
 Slimy sculpin  Lower ES16 13.0 Run 
 Prickly sculpin  Upper ES02 6.0 Run 
 Northern pikeminnow Lower ES16 5.0 Run 
 Spottail shiner  Lower ES17 4.0 Run 
 Bull trout  Upper ES03 3.0 Run 
 Arctic grayling  Upper ES03 2.0 Run 
 Flathead chub  Lower ES20 1.0 Backwater 
 Northern pike Lower ES16 1.0 Run 
 Rainbow trout  Upper ES02 1.0 Run 

 

a Catch Rate: Backpack electrofisher No. fish/100 m; Boat electrofisher No. fish/km; Beach seine No. fish/100 m2. 
b Boat electrofisher habitat type represents dominant habitat within sample site, not a discrete habitat type. 
 

When all species were considered as a group, 13 of the 28 occurrences of maximum catch rate were 

recorded in the Lower Section (all methods combined). This is of interest because the Lower Section was 

shorter in length than the Upper Section. The frequency of occurrence was significantly different from 

expected (Chi-square test: Chi2 = 3.12, P = 0.078).  
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Mountain whitefish was the most abundant sportfish in the Halfway River study area during the August 

survey and catch rates were higher in the Lower Section compared to the Upper Section (Table 3.3). The 

mountain whitefish catch consisted primarily of YOY (Age 0) and juvenile (Age 1) fish 

(Figure 3.3, Appendix E1). The abundance of these two age-groups can provide an indication of the 

relative importance of the two sections in terms of rearing habitat for mountain whitefish. A comparison 

of age-group catch rates indicated that there was a spatial difference for YOY mountain whitefish, but not 

for juvenile mountain whitefish (Table 3.6).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.3 Length frequency distribution of mountain whitefish 
sampled during the small fish survey in the Halfway River, 
August 2006.  

 

Table 3.6 Comparison of boat electrofishing catch rates of young-of-the-year 
and juvenile mountain whitefish in Upper and Lower Sections of the 
Halfway River during the small fish survey, August 2006. 

  

Age-class 
Mean Catch Ratea ± SE 

Significanceb Lower n Upper n 
Young-of-the-year 17.0 ± 3.0 11 6.7 ± 1.6 14 0.008 
Juvenile 4.7 ± 1.3 10 5.0 ± 1.1 13 0.854 
 
a No. fish/km. 
b Based on independent samples t-test; significance accepted at P ≤ 0.10. 
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The YOY mean catch rate in the Lower Section (17.0 fish/km) was more than twice that in the 

Upper Section (6.7 fish/km); this difference was statistically significant. Catch rates of juvenile mountain 

whitefish not only were not different between the two sections, but also did not differ from the YOY 

catch rate in the Upper Section (One way analysis of variance; F = 0.676, P = 0.515). 

 

These results suggested that the Lower Section of the Halfway River may be more important rearing 

habitat for YOY mountain whitefish, but not for juvenile mountain whitefish. One alternative explanation 

includes differential movement patterns of YOY and juveniles (e.g., YOY drift downstream more rapidly 

than juveniles in fall). A second explanation is that mountain whitefish spawning activity is higher in the 

Lower Section compared to the Upper Section.  

 

3.2 PEACE RIVER 

3.2.1 Sampling Conditions 

Sampling conditions were optimal during the October field program (Appendix C2). Water clarity was 

high. Discharge of this regulated river ranged from approximately 310 to 1200 m3/s (Water Survey of 

Canada Station 07FD002); however, water levels were high during actual sampling. Water temperatures 

in the mainstem river ranged from 7.3 to 12.3 oC. 

 

3.2.2 Species Composition 

In total, 3590 fish were recorded during the small fish survey in the Peace River in October 2006 

(Table 3.7). The sample consisted of 19 species, which included 8 sportfish, 3 sucker, 6 minnow and 

2 sculpin species. Sportfish accounted for 52.5% of the total sample. Mountain whitefish were very 

numerous (49.7%) compared to all other sportfish. Of the remaining sportfish species, only Arctic 

grayling accounted for more than 1% of the total sample.  

 

Suckers accounted for approximately 10.5% of the total sample. Longnose sucker was most common 

(9.6%) followed by very lower percentages of largsecale sucker and white sucker (<1.0%). After 

sportfish, minnows were the second most abundant group in the total sample (29.7%). Within this group, 

redside shiner (17.6%), spottail shiner (5.3%) and longnose dace (4.4%) were considered most abundant. 

The sculpin group accounted for 7.4% of the total sample. Of the two species recorded, slimy sculpin 

(4.7%) was more common than prickly sculpin (2.7%). 
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Table 3.7 Number and percent composition of fish species recorded in 
the Peace River during the small fish survey, October 2006. 

 
Group Species Number Percent 

Sportfish Arctic grayling 66 1.8 
 Bull trout 5 0.1 
 Kokanee 7 0.2 
 Lake whitefish 1 0.0 
 Mountain whitefish 1783 49.7 
 Northern pike 5 0.1 
 Rainbow trout 11 0.3 
 Yellow perch 6 0.2 
 Subtotal 1884 52.5 
Suckers Longnose sucker 346 9.6 
 Largescale sucker 24 0.7 
 White sucker 7 0.2 
 Subtotal 377 10.5 
Minnows/Trout-perch Lake chub 22 0.6 
 Longnose dace 158 4.4 
 Northern pikeminnow 8 0.2 
 Redside shiner 631 17.6 
 Spottail shiner 189 5.3 
 Trout-perch 57 1.6 
 Subtotal 1065 29.7 
Sculpins Prickly sculpin 96 2.7 
 Slimy sculpin 168 4.7 
 Subtotal 264 7.4 

Total 3590 100.0 
 

From an individual species perspective, mountain whitefish, redside shiner and longnose sucker were the 

most numerous species of small fish in the Peace River during the October field program. 

  

3.2.3 Distribution 

Several species were recorded in each of the eight sample sections, which indicated that they were widely 

distributed in the Peace River study area (Table 3.8). These included mountain whitefish in the sportfish 

group, longnose sucker in the sucker group, lake chub and redside shiner in the minnow group, and slimy 

sculpin in the sculpin group. Other species also were widely distributed but did not occur in all sections. 

These included Arctic grayling, longnose dace and spottail shiner, which were absent from the upper 

sections and prickly sculpin, which was absent from the lower sections. 

 

Three species were restricted to specific regions. Rainbow trout and kokanee were recorded primarily in 

the three upper sections; trout-perch were recorded only in the lower sections. The remaining species (bull 

trout, lake whitefish, northern pike, yellow perch, largescale sucker and white sucker) exhibited a very 

limited distribution (one or two sections). This may have been a reflection of the limited number of fish 

captured rather than the true distribution pattern of these species. 
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Table 3.8 Distribution of species recorded in the Peace River during the small fish survey, October 
2006. 

 
 

Group 
 

Species 
Section 

1 2 3 4 5 6 7 8 
Sportfish Arctic grayling   + + + + + + + 
 Bull trout         + +     
 Kokanee + + +     +     
 Lake whitefish             +   
 Mountain whitefish + + + + + + + + 
 Northern pike           +     
 Rainbow trout + + +       +   
 Yellow perch           +     
Suckers Longnose sucker + + + + + + + + 
 Largescale sucker   +     + +     
 White sucker +             + 
Minnows/ 
Trout-perch 

Lake chub + + + + + + + + 
Longnose dace   + + + + + + + 
Northern pikeminnow +     + +     + 
Redside shiner + + + + + + + + 
Spottail shiner   +   + + + + + 
Trout-perch           + + + 

Sculpins Prickly sculpin + + + + + + +   
 Slimy sculpin + + + + + + + + 

Total Number of Species 10 12 10 10 12 15 12 11 
 

The number of species recorded within each section did not substantially differ between sections; 10 to 15 

species were encountered in each section (Table 3.8). However, the species assemblage appeared to 

change from upstream to downstream. Minnow species were more numerous in the lowermost section 

(6 species) compared to the upper section (3 species). 

  

3.2.4 Catch Rate 

Three of four gear types used during the survey were effective fish capture methods. These were boat 

electrofisher, backpack electrofisher and beach seine. Catch rates using gill nets were very low 

(Appendix D2), and therefore, will not be discussed. Differences in catch rate suggested that capture 

method effectiveness was related to fish group or species (Figure 3.4). Sportfish were recorded only 

during boat electrofishing. Sucker species were recorded using all three methods, but backpack 

electrofisher and boat electrofisher appeared to be most effective. In the minnow group backpack 

electrofisher appeared to be an effective capture method for most species. Exceptions included 

redside shiner and spottail shiner, which exhibited high beach seine catch rates. Sculpin catch rates were 

highest using backpack electrofisher and boat electrofisher.  
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Low catch rates and high variation around catch rate estimates for many species precluded an assessment 

of spatial differences in fish abundance or habitat preferences. For these assessments a list of species was 

selected based on availability of sufficient catch rate data for specific habitat types as follows: 

 

Capture Method Habitat Types Species 

Boat electrofisher • Run • Mountain whitefish 
• Arctic grayling 
• Longnose sucker 
• Prickly sculpin 
• Slimy sculpin 

Beach seine • Back Channel 
• Backwater 

• Longnose sucker 
• Redside shiner 

Backpack electrofisher • Run • Longnose sucker 
• Longnose dace 
• Prickly sculpin 
• Slimy sculpin 

 

Selection was based on catch rate (Figure 3.4) sample size (Table 2.2), consistency in physical 

characteristics among habitat types (Table 3.9) and predicted habitat preference of each species.  

 

Information for selected habitat parameters illustrates similarities/differences among habitat types 

(Table 3.9, Appendix C4). In general, Backwater and Back Channel habitats were dominated by fine 

substrates (i.e., sands and silts), lower water velocities and deeper water. Larger rocks substrates (cobbles) 

and higher velocities occurred in Run habitats. 

 

Table 3.9 Summary statistics for selected habitat parameters measured at backpack electrofisher and 
beach seine sites during the small fish survey in the Peace River, October 2006.  

 

Habitat Type 
Sample 

Size 

Substrate (%) 
D90 (cm) Average 

Velocity (m/s) 
Average 

Depth (m) Rocka Fines 

Backwater 20 40 60 11.8 ± 1.9 0.02 ± 0.01 0.36 ± 0.03 
Flat 3 33 67 13.7 ± 6.8 0.05 ± 0.02 0.33 ± 0.08 
Run 19 89 11 15.9 ± 1.0 0.14 ± 0.02 0.26 ± 0.03 
Back Channel 21 43 57 11.5 ± 1.5 0.01 ± 0.00 0.52 ± 0.05 
Tributary confluence 10 70 30 21.3 ± 7.0 0.03 ± 0.02 0.45 ± 0.07 
 
a Rock substrate consisted of gravels, cobbles and boulders. See Appendix C2 for percentages. 
 

Spatial Patterns 

Spatial patterns in catch rate estimates were recorded for several fish species (Figure 3.5). These patterns 

were represented by trends (i.e., increases or decreases in abundance) and/or large differences in catch 

rate between sections. The following highlights patterns for selected fish species. 
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Boat Electrofisher 

Arctic grayling catch rates progressively increased from 0 fish/km in Section 1 to a high of 3.6 fish/km in 

Section 6. Catch rates then decreased to a low of 0.7 fish/km in Section 8. The highest catch rate was in 

Section 6, which was immediately downstream of the Pine River confluence. It is possible that these fish 

originated from this major tributary of the Peace River. The Arctic grayling catch in Section 6 (n = 41) 

was comprised of young-of-the year and juvenile fish (39% and 61%, respectively; Appendix E2). 

 

Longnose sucker catch rates showed a disjunct distribution. Higher catch rates were recorded in 

Sections 2, 3, 6 and 8, compared to low or zero catch rates in Sections 1, 4, 5 and 7. In sections with high 

catch rates, values increased from upstream to downstream. The disjunct distribution may reflect 

locations of major spawning tributaries for this species. These would be Farrell Creek (Section 2), 

Halfway River (Section 3), Pine River (Section 6) and Beatton River (Section 7). The trend of increasing 

abundance may have reflected an increase in the quality of longnose sucker rearing habitat. 

 

Prickly sculpin catch rates exhibited a distinct spatial trend. Catch rates were highest in Section 2 

(4.2 fish/km), but decreased to 0.1 fish/km in Section 5 and 0 fish/km in Sections 6 through 8. These data 

suggested that the prickly sculpin population resided in the upstream portion of the study area. 

 

Slimy sculpin catch rates were variable. High values were recorded in Sections 3, 5 and 7. These results 

may reflect an influx of fish from tributaries, which could be the Halfway River (Section 3) and Moberly 

River (Section 5). In addition, slimy sculpin catch rates declined from upstream to downstream in the 

study area. 

 

Mountain whitefish were very abundant in the study area. Mean catch rates ranged from 8.2 fish/km to 

62.9 fish/km. These values represented an order of magnitude increase compared to catch rates for all 

other species. The data suggested an increase in mountain whitefish abundance from Sections 1 to 4 and 

then a decrease in abundance from Sections 4 to 8. Highest values were recorded in Sections 3, 4 and 6 

(>40 fish/km). The reduced catch rate in Section 5 is not consistent with results from the three other 

sections. Nor is it consistent with previous work done in the area. In September 2005, the mean catch rate 

of mountain whitefish in Section 5 was 45.2 fish/km (Mainstream and Gazey 2006).  

 

Backpack Electrofisher 

Backpack electrofisher catch rate data for longnose sucker, prickly sculpin and slimy sculpin, although 

more variable, exhibited similar spatial patterns as the boat electrofisher data. Longnose sucker catch rates 

generally increased from upstream (3.7 fish/100 m) to downstream (18.3 fish/100 m). Prickly sculpin 
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were absent from downstream sections. The backpack electrofisher results indicated the presence of this 

species in Section 6; prickly sculpin were recorded only as far downstream as Section 5 with the boat 

electrofisher. Slimy sculpins were present throughout the study area, but catch rates generally decreased 

from upstream to downstream. 

 

Longnose dace were not encountered in Section 1 (data were not collected from Run habitats in 

Section 4). With the exception of a high mean catch rate in Section 3 (6.5 fish/100 m), values increased 

from upstream to downstream. Mean values were highest in Sections 7 and 8 (>7.5 fish/100 m). The 

results suggested that this species primarily resides downstream of the Halfway River. 

 

Beach Seine 

Beach seine catch rate data were highly variable as evidenced by the high standard error around the 

estimates. Despite these limitations, patterns were present for both longnose suckers and redside shiner. 

Longnose sucker catch rates tended to increase from upstream to downstream. The highest value was 

recorded in Section 8 (4.5 fish/100 m2). This was consistent with results for boat electrofisher and 

backpack electrofisher. 

 

Redside shiners were absent from Section 1. Mean catch rates were low in most upstream sections 

(2 to 6). The one exception was a very high catch rate in Section 4 (30.8 fish/100 m2), which was caused 

by a single data point (128.9 fish/100 m2). If the results for Section 4 were omitted, redside shiner catch 

rates exhibited a gradual and constant increase from upstream to downstream. The highest mean value 

was recorded in Section 8 (9.5 fish/100 m2).  

 

Habitat Preference 

Habitat preference could not be established at the habitat type level because capture methods were not 

consistent across all habitat types (Table 2.2). Attempts were made to examine habitat preference by 

examining correlations between species catch rate and specific habitat parameters. Habitat characteristics 

were similar among sites that were sampled with a particular capture method (see Table 3.9), which 

precluded use of correlations. 

 

The analyses of habitat preference focused habitat use at the mesohabitat level using boat electrofisher 

data (see Appendix B3 for definitions). The mesohabitat types sampled during the field program were as 

follows: 
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Mesohabitat Type Description Number of sites 
SFC • shallow-fast-cover 28 
SFN • shallow-fast-no cover 25 
SSN • shallow-slow-no cover 6 

 

Based on this information, habitat preference was examined by comparing catch rates generated in 

mesohabitats with physical cover (SFC) to those without physical cover (SFN and SSN). To reduce 

variation in the catch rate data only sections having reasonably high catch rates for a particular species 

were used in the analyses as follows (see Appendix D2 for catch rates in each section): 

 

Species Sections Mean Catch Rate 
Arctic grayling • 5, 6 and 7 ≥ 0.75 fish/km 
Longnose sucker • 2, 3, 6 and 8 ≥ 1.1 fish/km 
Prickly sculpin • 1, 2 and 3 ≥ 1.1 fish/km 
Slimy sculpin • 2, 3, 5 and 7 ≥ 1.3 fish/km 
Mountain whitefish • 3, 4 and 6 ≥ 40.0 fish/km 

 

The analyses suggested that there could be differences in microhabitat use by some species. Arctic 

grayling and mountain whitefish exhibited higher catch rates in sites having mesohabitat with no physical 

cover compared to those with physical cover (Table 3.10). These differences were not statistically 

significant.  

 

Table 3.10 Comparison of boat electrofishing catch rates of selected fish species in 
mesohabitats with cover (SFC) compared to mesohabitat without physical 
cover (SFN and SSN) in the Peace River during the small fish survey, 
October 2006. 

  
Species Mean Catch Ratea ± SE Significanceb SFC n SFN and SSN n 

Arctic grayling 1.3 ± 0.4 11 2.2 ± 0.9 12 0.374 
Longnose sucker 1.6 ± 0.5 15 1.7 ± 0.6 16 0.796 
Prickly sculpin 2.5 ± 0.9 11 2.1 ± 0.7 12 0.723 
Slimy sculpin 2.8 ± 1.0 17 2.7 ± 1.2 15 0.992 
Mountain whitefish 35.2 ± 7.5 10 59.2 ± 13.5 12 0.157 
 
a No. fish/km. 
b  Based on independent samples t-test; significance accepted at P = 0.10. 

  

Critical Habitats 

Critical habitats were defined as specific habitats or areas that contained higher concentrations of small 

fish compared to other habitats or areas. No unique locations were identified that met this criterion in the 

Peace River during the October survey. However, the catch rate data was used to illustrate sample sites 

and habitat types where maximum catch rates were recorded for each species (Table 3.11 and Figure 3.6). 
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Tributary confluences were unique areas in the Peace River study area. They provided depositional 

habitat, which was limited in amount and distribution (RL&L 2001). These areas typically provided 

higher habitat diversity and may be concentration points for fish populations that use the tributaries for 

spawning and rearing.  

 

Table 3.11 Maximum catch rates of species recorded in Peace River during the small fish survey, 
October 2006. 

 
Capture 
Method Species Site Section Catch 

Ratea 
Habitat 
Typeb 

Backpack Electrofisher Redside shiner EF0701 7 55.0 Tributary confluence 
 Longnose sucker EF0802 8 35.6 Run 
 Longnose dace EF0803 8 25.0 Tributary confluence 
 Slimy sculpin EF0401 4 20.0 Backwater 
 Trout-perch EF0601 6 12.0 Tributary confluence 
 Largescale sucker EF0503 5 8.0 Run 
 Prickly sculpin EF0502 5 7.5 Run 
 White sucker EF0103 1 6.0 Run 
 Lake chub EF0803 8 3.8 Tributary confluence 
 Northern pikeminnow EF0801 8 2.0 Run 
 Rainbow trout EF0203 2 1.0 Run 
Beach Seine Redside shiner BS0407 4 128.9 Back channel 
 Spottail shiner BS0701 7 60.9 Backwater 
 Longnose sucker BS0804 8 20.6 Backwater 
 Longnose dace BS0207 2 8.9 Back channel 
 Slimy sculpin BS0604 6 0.6 Backwater 
Boat Electrofisher Mountain whitefish ES0401 4 150.0 Run 
 Redside shiner ES0701 7 38.9 Run 
 Longnose sucker ES0205 2 36.0 Tributary confluence 
 Slimy sculpin ES0309 3 15.7 Run 
 Arctic grayling ES0606 6 12.7 Back Channel 
 Prickly sculpin ES0206 2 10.0 Run 
 Yellow perch ES0601 6 10.0 Run 
 Northern pike ES0601 6 8.0 Run 
 Trout-perch ES0803 8 6.4 Flat 
 Rainbow trout ES0210 2 5.0 Run 
 Spottail shiner ES0601 6 4.0 Run 
 Longnose dace ES0804 8 3.3 Run 
 Lake chub ES0604 6 3.0 Run 
 Northern pikeminnow ES0503 5 2.5 Run 
 Largescale sucker ES0202 2 2.0 Run 
 Bull trout ES0602 6 1.8 Run 
 Kokanee ES0204 2 1.7 Run 
 Lake whitefish ES0702 7 1.1 Run 
 White sucker ES0804 8 1.1 Run 
 

a Catch Rate: Backpack electrofisher No. fish/100 m; Boat electrofisher No. fish/km; Beach seine 
No.fish/100m2. 

b Boat electrofisher habitat type represents dominant habitat within sample site, not a discrete habitat type. 
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The results of the survey suggested that tributary confluences were concentration points for several 

species in the sucker and minnow groups. Lake chub, longnose dace, redside shiner, trout-perch and 

longnose sucker exhibited maximum catch rates in this habitat type (Table 3.11). Tributary confluences 

did not appear to be concentration points for sportfish species during the small fish survey in October.  

 

The distribution of YOY fish indicated the presence of potential critical habitats in the mainstem 

Peace River (Table 3.12). Arctic grayling YOY were widely distributed; they were recorded in most areas 

except Section 1. The presence of these fish, which belonged to populations that likely spawned in 

tributaries, indicated that the mainstem river could be used for overwintering purposes by young fish. 

 

Table 3.12 Distribution of young-of-the-year of selected species recorded in the Peace River during the 
small fish survey, October 2006. 

 
 

Group 
 

Species 
Section 

1 2 3 4 5 6 7 8 
Sportfish Arctic grayling   + + + + + + + 
 Bull trout               
 Kokanee +  +     +     
 Lake whitefish             +   
 Mountain whitefish + + + + + + + + 
 Northern pike                
 Rainbow trout + + +          
 Yellow perch                
Suckers Longnose sucker + + + + + + + + 
 Largescale sucker   +     + +     
 White sucker               
  

YOY bull trout were not recorded in the Peace River during the small fish survey. These results were 

consistent with findings by Mainstream and Gazey (2006), which documented only Age 1 and older bull 

trout during a small fish survey in 2005. 

 

Mountain whitefish and longnose sucker YOY fish were widely distributed. These results indicated that 

rearing habitats for these populations were widespread rather than being restricted to one region of the 

study area.  

 

Samples of three species (lake whitefish, northern pike and yellow perch) either did not contain YOY fish 

or illustrated very limited distributions. All three species were associated with protected Back Channel 

habitats. The only YOY lake whitefish captured was recorded immediately downstream of a Back 

Channel complex next to the Beatton River (Section 7) whereas the northern pike and yellow perch were 
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recorded in a Back Channel associated with the Pine River (Section 6). Fish of the latter two species were 

juveniles or adults (Appendix E2). 

 

YOY rainbow trout were recorded in Sections 1, 2 and 3 of the mainstem Peace River. These results were 

not expected given that rainbow trout populations in the Peace River were thought to rear in tributaries 

and/or were maintained by entrainment from populations upstream of the Peace Canyon Dam (see RL&L 

2001 for review).  

 

Two alternate explanations exist. First, YOY rainbow trout may have dispersed from rearing tributaries 

into the mainstem Peace River. Second, rainbow trout may spawn in the mainstem Peace River. It should 

be noted that all rainbow trout recorded during the small fish survey were located immediately 

downstream from mainstem areas containing suitable spawning substrates. Additional evidence for the 

second hypothesis was the presence of YOY rainbow trout upstream of the Maurice Creek confluence in 

August 2006. Two rainbow trout (22 mm and 24 mm, respectively) were captured in a side channel 

immediately adjacent to an area containing suitable spawning substrate (Rick Pattenden, personal 

observation). 
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4.0 SUMMARY 

The purpose of the small fish surveys in the Halfway River and Peace River were to augment previous 

data that described small fish populations to provide a basis for future decisions related to water use 

planning and possible hydroelectric developments in the region. The objectives of the study were to 

determine the species composition, distribution and relative abundance of small fish utilizing the study 

area and to identify and characterize critical rearing habitats. 

 

The Halfway River study area included 40 km from the confluence with the Peace River to the confluence 

with the Cameron River. The study area in the Peace River included 145 km from the 

British Columbia/Alberta boundary to the Hudson Hope area. Sampling in the Peace River occurred in 

eight sections that were distributed within the overall Peace River study area. 

 

The Halfway River small fish survey was completed during a 5-day period from 10 to 14 August, 2006. 

The small fish survey on the Peace River was completed during an 8-day period from 11 to 18 October. 

 

Sampling conditions were optimal in both the Halfway River and Peace River. The conditions in the 

Halfway River were considered atypical due to very low water levels, high water clarity and high water 

temperatures. 

 

Four fish capture methods were used to sample a representative number of habitats. Methods included 

small-fish boat electrofisher, backpack electrofisher, beach seine and gill net (only in the Peace River). Of 

the four methods used, only gill net was ineffective, which was likely due primarily to fluctuations in 

water level. The effectiveness of each of the first three methods tended to be specific to certain fish 

groups or species. Boat electrofisher was the only effective capture method for sportfish, backpack 

electrofisher appeared to work best for scuplins and longnose dace. Beach seine worked well for most 

minnow species. Species in the sucker group were captured using all three methods.  

 

4.1 HALFWAY RIVER 

The fish community in the Halfway River was comprised of 16 species, which included sportfish, 

suckers, minnows and sculpins. Suckers and minnows were the dominant fish groups. Longnose sucker, 

redside shiner and longnose dace were most important numerically. Mountain whitefish was the only 

abundant sportfish species. All other sportfish including Arctic grayling, bull trout and rainbow trout were 

scarce.  
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No distinct differences in distribution between the Upper and Lower Sections of the Halfway River were 

noted during the study. However, the few Arctic grayling, bull trout and rainbow trout that were 

encountered, occurred most often in the Upper Section. Mountain whitefish was the one species that was 

more numerous in the Lower Section compared to the Upper Section. 

  

Low catch rates and high variation around catch rate estimates for many species precluded an assessment 

of spatial differences in abundance and habitat preference. There was a trend towards higher catch rates in 

the Lower Section compared to the Upper Section for some species. These included longnose dace and 

redside shiner (backpack electrofisher), longnose sucker, largescale sucker, mountain whitefish, redside 

shiner and slimy sculpin (boat electrofisher) and longnose sucker (beach seine).  

 

Catch rates for some species were significantly correlated with specific habitat parameters. Longnose 

dace and slimy sculpin catch rates were positively correlated to the percent rock cover (included gravel, 

cobble and boulder), which suggested a preference for this habitat attribute. Longnose sucker catch rates 

were positively correlated to the amount of algal cover, which may be food related.  

 

Based on concentrations of fish, no critical habitats were identified in either the Lower or Upper Sections 

of the Halfway River study area. Maximum catch rate values were recorded more frequently in the 

Lower Section. 

 

Section catch rates of two mountain whitefish age-groups (young-of-the-year and juvenile) were 

compared. There was a spatial difference for YOY mountain whitefish, but not for juvenile mountain 

whitefish. The YOY mean catch rate in the Lower Section was more than twice that in the Upper Section, 

but catch rates of juvenile mountain whitefish did not differ between the two sections. 

 

In summary, most sportfish species except mountain whitefish were not abundant in the Halfway River 

study area. The Halfway River study area was used extensively by sucker, minnow and sculpin species. 

The results also indicated that YOY mountain whitefish were more abundant in the Lower Section of the 

Halfway River study area. 

  

4.2 PEACE RIVER 

In total, 19 fish species were encountered in the Peace River study area during sampling in October. 

These included 8 sportfish, 3 sucker, 6 minnow and 2 sculpin species. Sportfish were the most numerous 

group followed by suckers, minnows and sculpins. The sportfish group was dominated by 
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mountain whitefish with much lower numbers of all other sportfish species. From an individual species 

perspective, mountain whitefish, redside shiner and longnose sucker were the numerically dominant 

species of small fish in the Peace River study area during the October field program. 

  

Several species were widely distributed in the Peace River study area. These included mountain whitefish, 

longnose sucker, lake chub, redside shiner and slimy sculpin. Other species also were widely distributed 

but did not occur in all sections. These included Arctic grayling, longnose dace and spottail shiner, which 

were absent from the upper sections and prickly sculpin, which was absent from the lower sections. Three 

species were restricted to specific regions. Rainbow trout and kokanee were recorded primarily in the 

three upper sections; trout-perch were recorded only in the lower sections. Bull trout, lake whitefish, 

northern pike, yellow perch, largescale sucker and white sucker exhibited limited distributions. 

 

Species diversity did not substantially differ between the eight study sections. However, the species 

assemblage appeared to change from upstream to downstream. There were more minnow species in the 

lower sections compared to the upper sections. 

  

Similar to the results for the Halfway River, low catch rates and high variation around catch rate estimates 

for many species precluded an assessment of spatial differences in fish abundance or habitat preferences. 

  

Spatial patterns in catch rate estimates were recorded for some species. Several species were entirely 

absent from Section 1, which indicates that it may not be used extensively for rearing. Arctic grayling 

catch rates were highest in Section 6, which was immediately downstream of the Pine River confluence. 

These fish may have originated from this major tributary of the Peace River. Longnose sucker catch rates 

exhibited two patterns: higher catch rates were recorded in sections containing potential spawning 

tributaries and catch rates increased from upstream to downstream. Prickly sculpin catch rates suggested 

that the prickly sculpin population in the Peace River resides in the upstream portion of the study area. 

Mountain whitefish were abundant throughout the study area. Mean catch rates for this species were an 

order of magnitude higher than catch rates for all other species.  

 

Longnose dace were not encountered in Section 1. With the exception of a high mean catch rate in 

Section 3 (6.5 fish/100 m), values increased from upstream to downstream. Mean values were highest in 

Sections 7 and 8 (>7.5 fish/100 m). The results suggested that this species primarily resides downstream 

of the Halfway River. 

 



Small Fish Surveys – Halfway River and Peace River   Summary 

 
 

 

Mainstream Aquatics Ltd.  January 2009 40 

Habitat preference by small fish in the Peace River was examined by comparing catch rates generated in 

mesohabitats with physical cover to those without physical cover. The analyses suggested that there could 

be differences in mesohabitat use by some species. Arctic grayling and mountain whitefish exhibited 

higher catch rates in sites having no physical cover compared to those with physical cover. However, 

these differences were not statistically significant.  

  

High concentrations of fish were not recorded in the Peace River study area during the October survey; 

therefore, no critical habitats were identified. Results of the survey did suggest that tributary confluences 

were concentration points for several species in the sucker and minnow groups, but this unique habitat did 

not contain elevated numbers of sportfish species. Also, three species (lake whitefish, northern pike and 

yellow perch) were associated primarily with protected Back Channel habitats. 

 

The distribution of YOY fish indicated the presence of potential critical habitats in the mainstem 

Peace River. Arctic grayling YOY were widely distributed suggesting that this species population uses 

the mainstem river for overwintering purposes. YOY bull trout were not recorded in the Peace River 

during the small fish survey. Mountain whitefish and longnose sucker YOY were widely distributed 

suggesting that rearing habitats for these populations were widespread.  

 

YOY rainbow trout also were recorded in the mainstem Peace River. The presence of these fish may have 

resulted from dispersal from rearing tributaries or from rainbow trout spawning in the mainstem 

Peace River proper. 

 

In summary, a wide variety of small-fish species and younger age-groups of large-fish species were 

recorded in the Peace River study area. Most species were not abundant, with the exception of mountain 

whitefish, longnose sucker and redside shiner. There were spatial patterns in fish abundance recorded for 

some species, as well as habitat preferences recorded for others.  
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