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Executive Summary 

Northern Pike have been introduced (legally and illegally) to systems outside of their native 

distribution for the purposes of sport fishing. When introduced, Northern Pike are known 

to have detrimental effects on native fish populations, including salmonids. In 2004, 

Northern Pike were first observed in the Pend dôOreille River Box Canyon Reservoir in 

Pend Oreille County, Washington. This population is suspected to have seeded the 

population now established in the lower Columbia River. As of January 2020, an estimated 

31,575 Northern Pike have been removed from the Columbia Basin in Canada (734 

Northern Pike) and the United States through active suppression, and opportunistically 

through other programs.   

 
In 2020, active suppression was conducted from April 28 ï October 30 in the Columbia 

and Pend dôOreille Rivers using a variety of methods. In total, 144 Northern Pike (138 ï 

Columbia River; 6 ï Pend dôOreille River) were captured and euthanized over 40 crew-

days as part of this targeted program. Most Northern Pike captured were young-of-year 

(123) from Zuckerberg Pond. The majority of Northern Pike were captured through 

gillnetting (131 Northern Pike) and 12 Northern Pike were captured through backpack 

electrofishing and one via minnow trap. Gillnetting was the most utilized method in 2020 

with 212 sets totaling 1,691.0 hours of soak time (active fishing time), followed by minnow 

trapping (14 sites totaling 277.6 hours of soak time) and backpack electrofishing (11 sites 

totaling 2.1 hours). Fyke netting (two sites, 21.3 hours), larval light trapping (8 sites, 48.0 

hours of effective soak time) and angling (3 hours) also occurred. Spring catch-per-unit-

effort has been comparable over the last three years (2018 ï 2020) however is markedly 

lower than when suppression began in 2014 (86% lower). The large number of Northern 

Pike encountered in 2020 is likely attributed to the discovery of a juvenile rearing location 

at Zuckerberg Pond and not necessarily indicative of an increase in Northern Pike 

population size.  

 

Columbia River Northern Pike capture locations were consistent with previous years, with 

the majority of captures occurring in the Robson Reach and by Zuckerberg Island. Adult 

Northern Pike have predominantly been encountered along the right downstream bank of 

the Robson Reach section of the Columbia River between Celgar Mill and the Robson 

Bridge, and near Zuckerberg Island and the Kootenay Oxbow downstream of the Robson 

Reach. Young-of-year Northern Pike have mostly been encountered in Zuckerberg Pond 

and the Robson Reach, upstream of the Robson Boat Launch along the left bank to 

Sturgeon Island. Northern Pike capture locations in the Pend dôOreille River were also 

consistent with previous years, with the majority of captures occurring at Buckley 

Campground and near Tillicum Creek. Northern Pike in the Pend dôOreille River have 

primarily been captured south of Waneta Launch on the left downstream bank in the 

Waneta Reservoir, and at Buckley Campground, the mouth of Fraser Creek, and near 

Tillicum Creek in the Seven Mile Reservoir.  
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Northern Pike habitat (shallow water with low flow and aquatic vegetation) is available in 

both the Columbia and Pend dôOreille Rivers. More Northern Pike have been captured in 

the Columbia River than the Pend dôOreille River between 2018 ï 2020, though Pend 

dôOreille Northern Pike are typically larger and older. Water temperatures in the Pend 

dôOreille River are generally warmer and more suitable for Northern Pike growth compared 

to the Columbia River Mainstem. However, off-channel habitats are present in the 

Columbia River, which do reach optimal Northern Pike growing temperatures (Zuckerberg 

Pond). Adult Northern Pike tended to use habitats similar to previous years, primarily in 

water depths of 2 ï 7 m with aquatic vegetation. This habitat appears abundant in the 

Robson Reach of the Columbia River, where the majority of adult Northern Pike captures 

have occurred. The capture of 123 young-of-year Northern Pike in 2020 supports previous 

data and observations that Zuckerberg Pond provides rearing habitat for young-of-year 

Northern Pike. Kootenay Oxbow, Waldie Island, and the Robson Reach have also been 

identified as potential young-of-year Northern Pike rearing habitats.  

 

Whitefish (Mountain and Lake) and other salmonids appear to be preferred prey of adult 

Northern Pike in the Columbia River and are typically the largest prey item observed. 

Rainbow Trout, Kokanee, Suckers, Sculpin, Northern Pikeminnow, Redside Shiners, 

Yellow Perch, and Dace have also been identified as Northern Pike prey species in the 

Columbia River and non-fish prey items included grasshoppers, aquatic sow bugs, wasps, 

leeches, and other unidentified invertebrates. The dominant prey species of young-of-year 

Northern Pike in the Columbia River appears to be Yellow Perch and Sculpin, with 

Rainbow Trout occurring in 3% of young-of-year Northern Pike stomachs between 2019 

and 2020. However, this may be a product of availability, as young-of-year Northern Pike 

were primarily captured in Zuckerberg Pond, which contained 83.3% of the Columbia 

River non-native bycatch in 2020. Yellow Perch and Smallmouth Bass appear to be the 

preferred prey in the Pend dôOreille River, with Yellow Perch having the highest frequency. 

Rainbow Trout, Whitefish, Northern Pikeminnow, and Suckers have also been identified 

as Northern Pike prey species in the Pend dôOreille River.    
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1.0 Introduction 

Northern Pike (Exos lucius) are a carnivorous fish with a circumpolar distribution. In 

Canada and the United States, they are native to the east of the Rocky Mountain Range; 

excluding Canadian Maritime Provinces and the Atlantic Coastal Plain (east of the 

Appalachian Mountain Range) in the United States (Fig 1; McPhail 2007; Hatfield and 

Pollard 2009). Northern Pike have been introduced (a species living outside its native 

distributional range due to human activity, either intentional or accidental), legally and 

illegally, to systems outside of their native distribution in Canada and the United States for 

the purposes of sport fishing (Hatfield and Pollard 2009; Runciman and Leaf 2009). 

Because Northern Pike are a prolific predatory fish species, they are known to have 

detrimental effects on native fish populations, including salmonids (Baxter and Neufeld 

2015, Muhlfield et al. 2008). 

 

 
Figure 1.  North American distribution of Northern Pike identifying their native and non-native 

(introduced) range (figure from Harvey 2009). 
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Northern Pike are monomorphic (males and females look the same, though females tend 

to be larger at age) and are easily identified by their duckbill-shaped head, elongated body 

and posteriorly-placed dorsal and anal fins, which allow rapid acceleration; one feature 

making them a successful predator (Doyon 1988; Hubbs and Lagler 2004; McPhail 2007).  

 

Introduced Northern Pike were observed in the Koocanusa Reservoir in 1995 by the 

Montana Department of Fish, Wildlife, and Parks (Parnell 1996; Runciman and Leaf 2009). 

This population is suspected to have seeded British Columbiaôs first Northern Pike 

introduction at Ha Ha Lake near Warder, BC; documented in 2005 (Harvey 2009; 

Runciman and Leaf 2009; Davis 2011). In 2004, Northern Pike were observed in the Pend 

dôOreille River Box Canyon Reservoir in Pend Oreille County, Washington (WDFW and 

KTI 2012; Bartholdt 2018). This population is expected to have seeded the lower Columbia 

River (LCR) population via the Pend dôOreille River (Ford and Thorley 2011). These non-

native (introduced) populations are considered invasive (a species that can spread to a 

degree that causes damage to the environment, human economy or human health) in the 

Columbia River (Harvey 2009). Within the LCR, Northern Pike may pose a risk to resident 

fish including species listed under the Species at Risk Act (SARA) such as White Sturgeon 

(Acipenser transmontanus), Shorthead Sculpin (Cottus confusus) and Umatilla Dace 

(Rhinichthys umatilla). 

1.1 Program Background  

In response to the spread of Northern Pike throughout the Pacific Northwest, including 

south eastern British Columbia, a number of suppression programs have been initiated in 

Canada and the United States. Within the Columbia River Basin, Northern Pike are now 

known to inhabit the Kettle River in addition to the Pend dôOreille River and Columbia 

River; photo evidence also indicates they may have reached Christina Lake via the Kettle 

River. As of January 2020, 31,575 Northern Pike have been removed from the Columbia 

River Basin in Canada and the United States through active suppression, angler 

incentives, and other suppression initiatives (ONA 2016; AMEC 2017; Baxter and 

Lawrence 2018; BC Hydro unpublished data; CCT 2020; McLellan et al. 2019; Wood 

2019; ONA 2020; WDFW and KTI 20201, 20202).  

 

1.1.1  5ÎÉÔÅÄ 3ÔÁÔÅÓ 3ÕÐÐÒÅÓÓÉÏÎ %ÆÆÏÒÔÓ ɉ0ÅÎÄ Äȭ/ÒÅÉÌÌÅ ÁÎÄ #ÏÌÕÍÂÉÁ 2ÉÖÅÒÓɊ 
In 2012, the Kalispel Tribe of Indians (KTI) and the Washington Department of Fish and 

Wildlife (WDFW) began an active suppression program in the Box Canyon Reservoir 

which has resulted in the removal of 17,891 Northern Pike as of January 2020 (427 in 

2019; WDFW and KTI 20201). An additional program was initiated in the Boundary 

Reservoir in 2016, which has resulted in the removal 590 Northern Pike as of January 

2020 (44 in 2019; WDFW and KTI 20202).  

 

In 2015, a dedicated Northern Pike Suppression Program was initiated in Lake Roosevelt 

to suppress Northern Pike population growth in the reservoir; this program involved the 

Colville Confederated Tribes (CCT), Spokane Tribe of Indians (STI), WDFW, and the US 

Department of Energy ï Bonneville Power Administration (BPA). A total of 12,502 
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Northern Pike have been removed from Lake Roosevelt as of January 2020; with 3,637 

being removed in 2019 alone (McLellan et al. 2019; CCT 2020).  

  

1.1.2  #ÁÎÁÄÉÁÎ 3ÕÐÐÒÅÓÓÉÏÎ %ÆÆÏÒÔÓ ɉ0ÅÎÄ Äȭ/ÒÅÉÌÌÅ ÁÎÄ #ÏÌÕÍÂÉÁ 2ÉÖÅÒÓɊ 
In 2014, a gillnetting program was initiated in the LCR resulting in the removal of 323 

Northern Pike between 2014 and 2017 (Baxter and Lawrence 2018). An angler reward 

program, initiated by FLRNORD in 2013/14 and 2015/16, resulted in the removal of an 

additional 29 Northern Pike from the LCR and four Northern Pike from the Pend dôOreille 

River (Doutaz 2019).  

 

In 2015 and 2016, additional detection programs were implemented by the Castlegar and 

District Wildlife Association (CDWA) and Golder Associates (2015), and Okanagan Nation 

Alliance (ONA; 2016). The CDWA and Golder piloted a larval study targeting Northern 

Pike in the Lower Columbia River, however none were detected (Golder 2015). In 2016, 

the ONA conducted a juvenile Northern Pike sampling program in the Robson Reach of 

the LCR resulting in the capture of one young-of-year (YOY) Northern Pike; this detection 

confirmed Northern Pike recruitment in the LCR (ONA 2016). Doutaz (2019) further 

supported this finding using microchemistry to determine 98% of Northern Pike sampled 

from the Columbia River had hatched there. 

 

In 2018, suppression efforts resulted in the removal of an additional 42 Northern Pike 

(Wood 2019). An ONA-led Angler Incentive Program was also implemented in 2018, which 

resulted in the removal of four Northern Pike; three from the Columbia River and one from 

the Pend dôOreille River (ONA 2020). The ONA also conducted a brief adult suppression 

program in 2018 (3,031 seconds electrofishing and 47.8 hours gillnetting) in the LCR and 

Pend dôOreille Rivers, however no Northern Pike were captured.  

 

In Year 1 (2019) if the ONA Northern Pike Suppression Program, 45 Northern Pike were 

captured, ten in the Pend dôOreille River and thirty-five in the LCR (ONA 2020). In total 

635 Northern Pike have been removed through Canadian Suppression and Angler 

Incentive Programs in the Pend dôOreille River (79 Northern Pike) and LCR (556 Northern 

Pike) since 2014. In addition to suppression efforts, 99 Northern Pike have been 

opportunistically captured and removed from the Columbia River since 2010 through BC 

Hydroôs Lower Columbia River Fish Population Indexing Surveys (CLBMON 45); including 

two Northern Pike in 2020 (BC Hydro unpublished data). 

1.2  Project Goals and Objectives 

The primary goal of this program is to continue efforts to suppress adult and YOY Northern 

Pike in the Columbia and Pend dôOreille Rivers (within Canada), while working to identify 

Northern Pike spawning and rearing locations and to monitor range expansion using 

eDNA. Specific goals and objectives include: 
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Goal 1:  Reduce the population of Northern Pike in the Columbia and Pend dôOreille 

Rivers 

 

Objective 1.1: Utilize existing Northern Pike suppression methodologies 

from similar programs to ensure comparability (Catch Per 

Unit Effort compared between years and programs) 

Objective 1.2: Investigate and trial new Northern Pike capture methods 

that could increase suppression efforts 

Objective 1.3:  Identify primary Northern Pike spawning/rearing habitat to 

direct active suppression efforts  

Objective 1.4: Minimize mortality of native species and Species at Risk 

(SARA) 

 

Goal 2: Monitor for Northern Pike range expansion at susceptible locations 

 

Objective 2.1: Utilize eDNA to monitor for Northern Pike presence outside 

of the current known range 

Objective 2.2: Implement a rapid response plan to manage Northern Pike 

in newly detected areas 

 

Goal 3:  Promote stewardship and public involvement in Northern Pike suppression 

 

Objective 3.1: Engage local stewardship groups through conferencing, 

outreach and education 

Objective 3.2: Develop a bounty/lottery program to involve/reward anglers 

for participating in Northern Pike suppression 

2.0  Methods 

All methods used for this program were implemented in accordance with Department of 

Fisheries and Oceans SARA Permit 20-PPAC-0009 (Columbia River) and MFLNRORD 

Scientific Collection Permit MRCB20-603200 (Columbia and Pend dôOreille Rivers).  

2.1  Study Area 

Active suppression and eDNA sampling occurred in two primary locations: the LCR and 

the Pend dôOreille River (Fig 2). Suppression was not conducted at Christina Lake was in 

2020 due to the COVID-19 pandemic and associated travel and crew restrictions during 

the Northern Pike spawning window (April ï June 2020); however, eDNA samples were 

collected at this location.    
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Figure 2:  Northern Pike suppression and eDNA monitoring locations within the Columbia River Basin, 2020. 



Okanagan Nation Alliance Fisheries Department 6   

2020 Northern Pike Suppression and Monitoring   March 2021 

Suppression efforts in the Columbia River in 2020 were focused between HLK Dam and 

Zuckerberg Island near Castlegar BC targeting capture locations identified in previous 

suppression efforts (Baxter and Neufeld 2015, Baxter 2016, Baxter and Doutaz 2017, 

Baxter and Lawrence 2018, Wood 2019, ONA 2020). This area includes the lower reach 

of the Kootenay River between the Columbia/Kootenay River confluence upstream 

approximately 2.6 km to Brilliant Dam (see ñLower Columbia R.ò suppression area in 

Figure 2); for the purposes of this report this area will be referred to as the ñColumbia 

Riverò or ñLCRò.  

 

The Pend dôOreille River is a tributary of the Columbia River and is approximately 209 km 

long originating in Lake Pend dôOreille near Sandpoint, Idaho. The majority of the river is 

located in the United States before entering Canada downstream of Boundary Dam north 

of Metalline Falls, WA. Approximately 25 km of the Pend dôOreille River flows through 

southern BC before draining into the Columbia River just north of the Canada/United 

States Border. Within the Canadian reach of the Pend dôOreille there are two reservoirs: 

Waneta and Seven Mile. The Waneta Reservoir was formed with the construction of 

Waneta Dam and extends from the forebay of Waneta Dam to the tailrace of Seven Mile 

Dam (9.5 km). The Seven Mile Reservoir originates behind Seven Mile Dam to the 

Boundary Dam tailrace (14 km). In 2020, active suppression only occurred in the Seven 

Mile Reservoir due to dynamic flow conditions of the Waneta Reservoir and limited access 

to the Waneta boat launch.  

 

Christina Lake is located between Grand Forks and Castlegar, BC, and drains into the 

Kettle River, a tributary to the Columbia River. The lake is roughly 18 km long and has a 

surface area of 25.5 km2 providing high recreational value; locally, Christina Lake is known 

as the warmest timber-lined lake in BC. Christina Lake was determined a high priority 

monitoring location and a candidate for exploratory sampling because of the high potential 

for Northern Pike introduction through the Kettle River, which has confirmed Northern Pike 

presence. Active monitoring did not occur in Christina Lake in 2020 due to the COVID-19 

pandemic, though eDNA sampling was conducted. Additional eDNA sample locations 

included the Kettle and Kootenay Rivers to monitor Northern Pike range expansion. 

2.2  Suppression Timing 

Suppression began on April 28 2020, prior to the anticipated Northern Pike spawning 

window, which allowed the crew to monitor for early spawning signs. Sampling conducted 

prior to the spawning window gave indication of the effectiveness of suppression efforts 

during this time. Suppression occurred in the spring (April 28 ï June 30), with minor effort 

in the summer (July 1ï August 19), and some effort in the fall (August 20 ï October 30). 

Additionally, Northern Pike were opportunistically captured and removed during the 

CLBMON 45 Indexing Program (October 5 ï November 7; BC Hydro unpublished data). 
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2.3  Sampling Methods 

A variety of methods were utilized during the suppression program including gillnetting, 

backpack electrofishing, Fyke netting, minnow trapping, larval light trapping, and angling. 

These methods were implemented in a manner that ensured comparability to similar 

suppression programs (Box Lake Reservoir, Boundary Reservoir, Lake Roosevelt) and 

past efforts on the Columbia and Pend dôOreille Rivers. When required, methods were 

adjusted/added based on site-specific conditions to improve capture opportunities; 

comparability of data was considered when using adjusted methods.  

2.3.1  Gillnetting  
Two different gillnet types were used to target different life stages of Northern Pike. Spring 

Pike Index Nets (SPIN), were deployed from April through October to target adult Northern 

Pike (Table 1). Individual nets were constructed of five different mesh size panels (2ò, 2.5ò, 

3ò, 3.5ò, 4ò), with a total length of 45.72 m and depth of 1.83 m. Juvenile nets (1ò 

monofilament nets, 45.72 m x 1.83 m) were deployed in August through October to target 

YOY Northern Pike. Gillnets were deployed from a 24ô jet-drive river boat at all sites except 

in Zuckerberg Pond where a canoe was used due to shallow water and poor access (Fig 

3).  

 
Table 1. Gillnet panel specifications of the Spring Pike Index Nets in the Columbia and Pend dôOreille 

Rivers including panel length (m), panel depth (m), mesh size (inch; stretched), 
monofilament material number (indicates type of monofilament from manufacturer), 
monofilament diameter (mm) and test strength (lbs).  

Panel Number 

Panel 

Length 

(m) 

Panel 

Depth 

(m) 

Mesh Size 

(inch) 

Monofilament 

Material Number 

Diameter 

(mm) 

Net test 

Strength 

(lbs) 

1 9.144 1.83 2.0 #104/#4 0.33 11 

2 9.144 1.83 2.5 #104/#4 0.33 11 

3 9.144 1.83 3.0 #139/#6 0.40 17 

4 9.144 1.83 3.5 #139/#6 0.40 17 

5 9.144 1.83 4.0 #139/#6 0.40 17 
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Figure 3.  Gillnet deployment via canoe in Zuckerberg Pond, Castlegar BC. Photo: Evan Smith, 

Okanagan Nation Alliance.  

Gillnets were set in areas of known or suspected Northern Pike habitat (shallow, slow 

moving, abundant aquatic vegetation). Whenever possible, gillnets were set perpendicular 

to shore with the shallow end in ~1 m of water. SPIN nets were deployed with the smallest 

mesh size close to shore and the largest mesh size in deeper water. The length of net and 

percentage of intact netting were recorded for every set (percentage of intact netting was 

subtracted with each hole or break the net sustained). Gillnets were left to soak for up to 

four hours in the LCR and up to 24 hours in the Pend dôOreille River in accordance with 

applicable permitting. Soak times in the LCR were reduced to 2 hours if White Sturgeon 

capture rate was high.  

 

2.3.2  Electrofishing (backpack)  
Backpack electrofishing was used in Zuckerberg Pond and the LCR to target YOY 

Northern Pike using a Smith-Root LR-24. Electrofishing settings were initially 30 Hz, 12% 

duty cycle at 25 W average-output power and then adjusted to increase efficiency. 

Variables such as conductivity, substrate, temperature, fish size and species all effect the 

efficacy of the electrofishing unit (Beaumont et al. 2002). Settings were adjusted in 

accordance with the LR-24 Electrofisher Userôs Manual (Smith-Root 2018) and were 

increased to 70 Hz with a 12% duty cycle producing 305 V. These settings are higher than 

those generally recommended for soft-bodied fish; however due to low native bycatch 
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rates (ONA 2020) it was determined the risk to native species was low. If native species 

were encountered during backpack electrofishing, the power was turned off and resumed 

when the fish had left the sampling zone (15 m from the electro-fisher). Other non-native 

(invasive) species were opportunistically captured and euthanized if encountered. Effort 

was measured in seconds, while site length (m), estimated effective width (m) and average 

depth (m) were also recorded.   

 

2.3.3  Fyke Netting  
Fyke netting was used in Zuckerberg Pond to target YOY Northern Pike. The net was set 

perpendicular from shore near the outflow of Zuckerberg Pond to the Columbia River. 

Data recorded on each set included: location (UTMôs), deploy and pull date and time and 

water surface temperature. Nets were checked daily and were not set for longer than 24 

hours at a time. Data collected during checks included: number of fish captured by species 

and mean length of fish captured. All native species were released near their capture 

location following processing while non-native species were euthanized.  

 

2.3.4  Minnow (Gee) Trapping  
Gee wire minnow traps were used in Zuckerberg Pond and the LCR to target YOY 

Northern Pike. Minnow traps were 44 cm in length by 7.5 cm in diameter with a 1.5 cm 

mesh size, and a 3.0 cm hole on each end to allow access to the inside of the trap. 

Attractants such as bait (cat food) or a glow stick (or a combination of the two) were 

secured in the middle of the trap and left to soak overnight; soak times did not exceed 24 

hours.  

 

2.3.5  Larval Light Traps  
Light Traps were used to sample for larval Northern Pike using similar methods to Golder 

(2015). Quatrefoil light traps (Fig 4), consisting of three perforated plastic tubes connected 

to platforms on each side were set in habitats with low water velocity and where 

submerged or overhanging vegetation was present. A glow stick (with an advertised six-

hour lifespan) was inserted into the traps as close to dusk as possible and then collected 

the next morning. Though actual soak times were greater than 6 hours, due to the lifespan 

of the glow-stick attractant, the ñeffective soak timeò is considered to be 6 hours per trap.  
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Figure 4.  Quatrefoil light trap used to sample for young-of-year Northern Pike in 2020.  

 

2.3.6  Angling   
Angling for Northern Pike occurred opportunistically with various lures. Effort was recorded 

as time angling and the type of lure was recorded if a Northern Pike was captured. Other 

recorded angling data included the angler and bycatch. All anglers possessed a valid BC 

fishing license and followed applicable BC Fishing Regulations.  

2.3.7  Habitat Data Collection  
Habitat parameters were estimated by percentage at each sample location. Habitat 

parameters included interstices, woody debris, aquatic vegetation, terrestrial vegetation, 

shallow water, and deep water (Table 2). In sites where two habitat parameters were 

present (e.g., shallow water with aquatic vegetation), designation was given to the 

dominant cover type (i.e. aquatic vegetation would be given 100% of the shallow area with 

aquatic vegetation).  
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Table 2. Habitat parameter definitions used to document habitat conditions at Northern Pike 
suppression sites.   

Parameter Definition 

Interstices 
Boulders, boulder clusters, or bedrock features large enough to provide cover for 
Northern Pike 

Woody Debris 
Submerged or floating logs, woody-debris features, or docks capable of providing 
cover for Northern Pike 

Aquatic Vegetation Submerged living vegetation 

Terrestrial Vegetation 
Vegetation in the riparian area providing overhanging cover, or living submerged 
riparian vegetation 

Shallow Water Areas with a depth of < 8 m and without cover  

Deep Water  Areas with a depth of > 8 m and where other habitat features cannot be identified 

 

Specific water quality measurements were collected at each site to supplement physical 

habitat descriptions (Table 3). Weather conditions, sample start time/date, and sample 

end time/date were recorded at all sites for all methodologies. Long-term water 

temperature data in the Seven Mile Reservoir and Zuckerberg Pond were collected with 

HOBO Pendant Temperature/Light 64K Data Loggers, while water temperature and river 

level data for the Columbia River were obtained from the Water Survey of Canada (WSC) 

at Birchbank (Station: 08NE049; WSC 2020).  

 
Table 3.  Parameters recorded at suppression sites; including the instrument used to measure the 

respective parameters and their associated accuracy.  

Parameter Instrument Accuracy 

Water Depth (m) 
Humminbird Helix 7x Chirp GPS G2 

+/- 0.1 m 

Surface Water Temperature (°C) +/- 0.1°C 

UTM Location Garmin 64st +/- 3 m 

Water Quality 

¶ Dissolved Oxygen (mg/L) 

¶ pH 

¶ Conductivity (µs/cm) 

YSI Pro2030 

(Dissolved Oxygen, Conductivity) 

Hanna HI98103 pH tester (pH) 

 

 

+/- 0.2 

Water Clarity (m) Secchi Disc +/- 0.25 m 

The YSI Pro2030 was calibrated at the beginning of the field season while the Hanna pH tester was 

calibrated bi-weekly.   

2.4  Northern Pike Processing and Data Collection 

All captured Northern Pike were euthanized before being scanned for a Passive Integrated 

Transmitter (PIT) tag, measured (fork length in mm), weighed (grams), and photographed. 

Northern Pike were dissected to inspect gonads, stomach contents, and to remove a 

cleithrum for aging. A subsample of parasites and stomach contents were preserved with 

95% ethyl alcohol in a vial labelled with the Northern Pike ID. Samples were sent to the 

ONA kğ cp∕ᴅlk∕ stim∕ Fish Health and Diagnostics Laboratory in Penticton BC for processing.  
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Preserved cleithrums were used to age Northern Pike using methods described by Faust 

et al. (2013). Cleithra were briefly (15 - 30 seconds) submerged in boiling water to loosen 

attached tissue, which was subsequently removed by hand. The process was repeated 

until cleithra were clean. Once completely dry (1 - 2 days), cleithra were placed in a black 

dish and submerged in water to improve visibility of annuli. Annuli were counted with the 

naked eye, or with a microscope depending on the inherent visibility of annuli. This method 

was chosen over otolith aging due to its reliability (specifically for Northern Pike) and its 

comparatively simple sample preparation (Faust et al. 2013). Adult Northern Pike are 

classified as 1 + years old, while YOY Northern Pike are less than 1 year-old.  

 

All bycatch were scanned for a PIT tag and measured. Native bycatch was identified, 

measured, and scanned before release. All invasive fish were euthanized and disposed 

of at the point of capture. In the Columbia and Pend dôOreille Rivers, Walleye were 

considered a non-native sportfish and were not euthanized.  

2.5  Data Management and Mapping 

All field data was recorded on a project-specific datasheet with supplemental data 

recorded in field notebooks. Over the course of a field day, pictures of datasheets were 

taken as a digital backup. At the end of the day all datasheets were scanned and 

transferred to the ONA shared network. Field data were entered into an excel database 

and QA/QCôd (Quality Assurance/Quality Control), while GPS data were stored in Garmin 

Basecamp (Version 4.7.0).  

 

All mapping was completed on Q-GIS (Version 3.4.14-Madeira) with layers obtained from 

2020 field data and open-source external layers from the BC Data Catalog and Statistics 

Canada. All satellite imagery is open source from the ESRI World Imagery service and the 

year of the imagery is identified in each map. Individual layers and their source are 

identified in each map and are included in the references section under 7.2 Map Layer 

Sources.  

2.6  Data Analysis 

Microsoft Excel (2010) was used for all summary statistics and graphs; geographical 

analyses were completed using Q-GIS.  

2.6.1  Catch per unit Effort  
Gillnet catch-per-unit-effort (CPUE) was calculated as catch per 8-hour period (Eq 1). 

CPUE8hr was compared to previous years when timing and method of suppression was 

similar; typically, April 1 ï June 30 (Baxter and Neufeld 2015; Baxter 2016; Baxter and 

Doutaz 2017; Baxter and Lawrence 2018; Wood 2019; ONA 2020). 

Equation 1. Gillnet catch-per-unit-effort equation. 

ὅὖὟὉ
ὔέὶὸὬὩὶὲ ὖὭὯὩ

ὸέὸὥὰ ὫὭὰὰὲὩὸ Ὤέόὶί
ψ Ὤέόὶί 
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Electrofishing (backpack and boat) CPUE is expressed as Northern Pike per hour using 

the calculation: Northern Pike captured / time sampled in hours. Electrofishing CPUE was 

compared between years and between waterbodies (Columbia and Pend dôOreille Rivers).  

 

Fyke net CPUE is expressed as Northern Pike per hour using the calculation: Northern 

Pike captured / total soak time and was compared to ONA (2016).  

 

Minnow trap CPUE is expressed as Northern Pike per hour using the calculation: Northern 

Pike captured / total soak time. Minnow Trap CPUE was compared to Golder (2015).  

 

Larval light trap CPUE is expressed as Northern Pike per hour using the calculation: 

Northern Pike captured / effective soak time. Where effective soak time is the length of 

time where the trap is submerged with the glow stick operational, and not the total soak 

time. Larval light trap CPUE was compared to Golder (2015).  

 

Angling CPUE is expressed as Northern Pike per hour using the calculation: Northern Pike 

captured / angling hours. Angling CPUE was compared between years and between 

waterbodies. Lure type was not accounted for during CPUE calculations.  

2.6.2  Northern Pike Population Dynamics  
A variety of Northern Pike population dynamics were explored including relative population 

trends, spawning window variations, growth rate, identification of juvenile habitat, length-

age relationships, length-weight relationships (size), condition factor, parasitic 

relationships, and diet.  

 
Northern Pike population estimates have previously been calculated using the Lincoln-

Petersen mark-recapture method (Baxter and Neufeld 2015; Baxter 2016; Baxter and 

Doutaz 2017). However, the accuracy of these estimates are questionable as two of the 

five assumptions for the Lincoln-Petersen mark-recapture method were not met: (1) The 

population is physically (immigration or emigration) and demographically (recruitment or 

mortality) closed (so that N is constant over the time of sampling), and (2) marks or tags 

are not lost or missed (Wood 2019). Therefore, due to the complications of addressing 

these assumptions (primarily the assumption of a closed population), and the requirement 

to release tagged Northern Pike, mark-recapture population estimates did not occur 

between 2018 ï 2020 (Wood 2019). Instead, a comparison of spring (April 1 ï June 30) 

CPUE8hr is used to compare and estimate relative abundance trends between years.  

 

Analysis of the Northern Pike spawning windows in the Columbia and Pend dôOreille 

Rivers were conducted utilizing current and historic Northern Pike captures and available 

water temperature/elevation data. Temporal observations of spawning Northern Pike were 

graphed with the corresponding water temperatures/levels at the time to identify possible 

correlations.   
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Data on Northern Pike growth rates were collected opportunistically through the capture 

of previously tagged individuals from other studies (e.g. Baxter and Neufeld 2015; Doutaz 

2019), and comparisons of YOY Northern Pike captured at the same location over several 

weeks. The growth rate for tagged adults is expressed by cm/year and kg/year (Eq 2). 

 
Equation 2. Growth rate equation used to determine length or weight growth of re-captured 

Northern Pike.  

 

ὃὋ  
Ὃὖ ὥὸ ίὩὧέὲὨ ὧὥὴὸόὶὩὋὖ ὥὸ ὭὲὭὸὭὥὰ ὧὥὴὸόὶὩ

ὣὩὥὶί ὥὸ ὰὥὶὫὩ
  

ὡὬὩὶὩȡ  

ὃὋ ὃὲὲόὥὰ ὋὶέύὸὬ ὰὩὲὫὸὬ Ὥὲ ὧά έὶ ύὩὭὫὬὸ Ὥὲ ὯὫ ὦώ ώὩὥὶ 

Ὃὖ ὋὶέύὸὬ ὴὥὶὥάὩὸὩὶ ὰὩὲὫὸὬ Ὥὲ ὧά έὶ ύὩὭὫὬὸ Ὥὲ ὯὫ έὪ ὔέὶὸὬὩὶὲ ὖὭὯὩ 

ὣὩὥὶί ὥὸ ὰὥὶὫὩ ὲόάὦὩὶ έὪ Ὠὥώί ὦὩὸύὩὩὲ ὸύέ ὧὥὴὸόὶὩ ὩὺὩὲὸί  σφυ Ὠὥώί 

 

 

Adult growth rates were compared to previous studies in the LCR (Baxter and Neufeld 

2015; Doutaz 2019). The estimated growth rate of YOY Northern Pike was determined by 

graphing average weekly lengths (cm) and weights (kg) of individuals captured in 

Zuckerberg Pond. Excel was used to calculate a linear regression and determine an 

equation expressed in cm/week and kg/week (which was then converted to g/week). 

 

Northern Pike rearing habitat was primarily identified by the density of YOY Northern Pike 

captured or observed in a location. Habitat parameters were compared between sites with 

high YOY presence, and sites with no (or low) YOY presence.   

 

Length/age, length/weight and condition factor (Eq 3) were graphed to compare between 

systems. The condition factor equation used a species-specific population-fitted exponent 

developed by Doyon et al. (1988); the qualifier 105 transforms the value to bring it closer 

to 0. 

 
Equation 3. Condition factor equation used to quantify the condition of Northern Pike in various 

systems. 

ὑ
ρπ ὡ

ὒ
 

ὡὬὩὶὩȡ 
ὑ ὅέὲὨὭὸὭέὲ Ὢὥὧὸέὶ έὪ ὔέὶὸὬὩὶὲ ὖὭὯὩ ὲ 
ὡ ὡὩὭὫὬὸ έὪ ὔέὶὸὬὩὶὲ ὖὭὯὩ Ὣ 
ὒ ὒὩὲὫὸὬ έὪ ὔέὶὸὬὩὶὲ ὖὭὯὩ άά 

 
 

Parasitic relationships were explored through the collection of parasites present in 

Northern Pike. All samples were preserved in a vial with 95% Ethyl Alcohol and labelled 

with the associated Northern Pike Sample ID before being sent to the kğ cp∕ᴅlk∕ stim∕ Fish 

Health and Diagnostics Laboratory for identification. 
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Data on Northern Pike diet in the Columbia and Pend dôOreille Rivers were obtained 

through observations of euthanized Northern Pike stomach contents. Stomach contents 

of Northern Pike were inspected and prey were identified to species (or family) to the best 

of the crewôs ability. When prey items were intact, notations on length (mm) and weight 

(g) were recorded. Prey composition was compared between the Columbia and Pend 

dôOreille Rivers to identify differences in diet.  

2.7  eDNA Sampling and Processing 

In 2019, an eDNA primer was developed and QA/QCôd by the ONA kğ cp∕ᴅlk∕ stim∕ Fish 

Health and Diagnostics Laboratory to detect Northern Pike in the Columbia River (ONA 

2020). In June 2020, eDNA samples were taken at Christina Lake, the Kettle River, Arrow 

Lakes Reservoir, and the Kootenay River, and positive control samples were collected in 

the LCR and Pend dôOreille River. Three replicate samples, consisting of > 1 L each, in 

whirl packs, were obtained for each site (> 3 L per site). Whirl packs were labeled with the 

site name, date, and replicate number; while the location of each site/replicate was 

recorded on a GPS (+/- 3 m). A separate cooler was used to transport samples from each 

eDNA site. Coolers were wiped down with a 10% bleach solution and dried before being 

used for another site. Individuals involved in eDNA collection ensured they had not come 

into contact with Northern Pike for at least a week and wore fresh nitrile gloves between 

each replicate sample, and each site, to reduce cross contamination and instances of false 

positives. To avoid clogging the filter, collectors either stood on shore while collecting the 

sample, or collected the sample upstream of where they entered the creek/waterbody.  

 

All samples were filtered on the same day as collection using the portable filtration station 

developed by the kğ cp∕ᴅlk∕ stim∕ Fish Health and Diagnostics Laboratory (Fig 5). This system 

used an air pump to create a vacuum which pulled the sample water through a 45 µM filter 

membrane. At least 1 L of each replicate sample was filtered through a membrane (one 

membrane for each replicate), with a fourth sample of distilled water to act as a negative 

control. Once filtered, each membrane was roughly cut and placed in separate 1.5 mL 

vials containing 1 ml of 1xDNA/RNA solution and stored in the fridge until they were 

shipped to the kğ cp∕ᴅlk∕ stim∕ Fish Health and Diagnostics Laboratory where they were 

stored at -80°C until processing. Utensils used to cut the membranes (lab scissors and 

tweezers) were sterilized between samples in a 10% bleach solution for a least two 

minutes, then rinsed and dried. Individuals handling the eDNA sample through this 

process used fresh nitrile gloves between handling replicate samples.  

 

Lab samples were processed using the Zymo research Quick-DNA/RNA MagBead Kit 

according to the manufactures recommended protocol. Each purified nucleic acid sample 

was split into two, stored at -80°C, and subsequently used as template in the quantitative 

polymerase chain reaction (qPCR). These samples were tested for viability using eplant 

qPCR assay according to Veldhoen et al. (2016) then tested for Northern Pike DNA using 

the primer developed by Carim et al. (2019) and QA/QCôed by the ONA (ONA 2020).  

 



Okanagan Nation Alliance Fisheries Department 16   

2020 Northern Pike Suppression and Monitoring   March 2021 

 
Figure 5. Field processing system used to filter eDNA samples depicting the major components of 

the system, relationship between a sample site, replicate sample, and negative control, and 
airflow (red arrows)/water flow (blue arrow).  

3.0  Results 

In total 144 Northern Pike (138 ï LCR and 6 ï Pend dôOreille River) were captured and 

euthanized over 40 days in 2020. The majority (131) of Northern Pike were captured 

through gillnetting, while fewer were captured via backpack electrofishing (12) and minnow 

trapping (1). In 2020, Northern Pike were not captured using larval light traps, Fyke nets, 

or angling. Most of the Northern Pike captured in 2020 were YOY from Zuckerberg Pond 

(123 YOY Northern Pike vs 15 adult Northern Pike in the LCR and 6 adult Northern Pike 

in the Pend dôOreille River). Two additional Northern Pike were captured in the LCR during 

the CLBMON 45 Indexing Program between HLK Dam and the WSC Birchbank Station 

south of Genelle, BC (October 5 ï November 7 2020; BC Hydro unpublished data). 

 

Water quality parameters (conductivity, dissolved oxygen, pH, and Secchi depth) were 

measured, but data are difficult to compare as the different waterbodies were not always 

sampled in the same month.  

3.1  Effort and Catch per Unit Effort 

Suppression efforts took place between April 28 and October 30 2020. Gillnetting was the 

most utilized method in the 2020 suppression program and was the second most effective 

method with a CPUE of 0.077 Northern Pike/hour (Table 4). Backpack electrofishing was 

the most effective method with a CPUE of 5.816 Northern Pike/hour; however, this method 

was primarily used in Zuckerberg Pond to target YOY Northern Pike. An additional 17.5 

hours of boat electrofishing was conducted between HLK Dam and the WSC Birchbank 

Station, inclusive of the lower Kootenay River, during the CLBMON 45 Indexing Program 

Site Sample 

Replicate 1 Replicate 2 Replicate 3 
Distilled 

Water 

Air 
Pump 

Disposable Filter 

Chamber 

45 µM Filter 
Membrane 
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(BC Hydro unpublished data); which resulted in a CPUE of 0.0003 Northern Pike/hour. 

Fyke netting (two sites, 21.5 hours), larval light trapping (8 sites, 48.0 hours of effective 

soak time) and angling (3 hours) also occurred in 2020 but did not capture Northern Pike. 

The Pend dôOreille River had the most gillnetting effort; all other methods were only 

implemented in the LCR. A summary of all sample sites by method is available in Appendix 

A. Maps of site location are provided in Appendix B. 

 
Table 4.  Summary of total effort and catch-per-unit-effort (CPUE) for methods used between April 

28 ï October 30 2020 (October 5 ï November 7 2020 for CLBMON 45 data). Gillnetting 
CPUE8hr is catch per 8-hour period, while backpack electrofishing, minnow trapping, Fyke 
netting, and angling CPUE is catch per hour. Larval light trapping CPUE is expressed as 
catch per effective soak time. CLBMON 45 Indexing Program data are expressed as catch 
per hour (BC Hydro unpublished data).  

Sample Method 
Northern Pike 

Captured 
Number of 

Sites 
Total Effort 

(hr) 
CPUE 

Gillnetting 131 212 1,691 0.077 

Backpack 
Electrofishing 

12 
11 

2.1 5.816 

Minnow Trapping 1 14 277.6 0.004 

Larval Light Trapping 0 8 48.0 0.000 

Fyke Netting 0 2 21.5 0.000 

Angling 0 1 3.0 0.000 

CLBMON 45 2 - 17.5 0.0003 

 

 

The Pend dôOreille River had the highest gillnet effort due to the ability to set gillnets 

overnight, whereas the soak times in the LCR were generally limited to four hours as a 

restriction of our SARA permit (Table 5); however, the LCR had the highest CPUE. A 

description of gillnet effort by season, location, and net type is provided in Appendix C. 

 
Table 5.  Summary of gillnetting total effort and catch-per-unit-effort (CPUE) by location between April 

28 and October 30 2020. CPUE8hr is catch per 8-hour period.  

Location Northern Pike Captured Soak Time (hrs) CPUE8hr 

Pend dôOreille River 6 1,317.08 0.04 

Columbia River 125 373.90 2.67 

Total 131 1,690.98 0.62 

 

Backpack electrofishing only occurred in the LCR, with a focus on Zuckerberg Pond and 

some exploratory sampling conducted upstream of Zuckerberg Pond in the LCR Mainstem 

(Table 6). Due to restrictions from the COVID-19 pandemic in the spring of 2020, and 

consideration of the CLBMON 45 Indexing Program in the fall, the decision was made to 

omit boat electrofishing in the 2020 suppression program. Backpack electrofishing had the 

highest CPUE in 2020 due to the density of YOY Northern Pike in Zuckerberg Pond. Two 

adult Northern Pike were captured during the CLBMON 45 Indexing Program (BC Hydro 

unpublished data). 
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Table 6.  Summary of backpack electrofishing (EF) total effort (time in hours and length sampled in 
meters) and Northern Pike (NP) catch-per-unit-effort (CPUE) by location between April 28 
and October 30 2020, and boat electrofishing through the CLBMON 45 Indexing Program 
between October 5 and November 7 2020 (shaded; BC Hydro unpublished data). 

 Location 
Northern Pike 

Captured 
Time Sampled 

(hrs) 
Site Length 

(m) 
CPUE (NP / EF 

Hour) 

Columbia River 0 0.20 360 0.00 

Zuckerberg Pond 12 1.87 990 6.43 

Columbia River (CLBMON 45) 2 17.49 86,341 0.0003 

Total 14 19.57 87,691 0.71 

 

Minnow trapping occurred in the LCR Mainstem, lower Kootenay River, and Zuckerberg 

Pond, and was the only other method resulting in a Northern Pike capture in 2020. The 

LCR Mainstem had the most effort, but the individual was captured in Zuckerberg Pond 

(Table 7).  

 
Table 7.  Summary of minnow trapping total effort (time in hours) and Northern Pike (NP) catch-per-

unit-effort (CPUE) by location between April 28 and October 30 2020.  

Location Northern Pike Captured Time Sampled (hr) CPUE (NP / Hour) 

Columbia River Mainstem 0 134.97 0.000 
Lower Kootenay River 0 21.57 0.000 

Zuckerberg Pond 1 121.05 0.008 

Total 1 277.58 0.004 

 

The other methods implemented in the 2020 suppression program (larval light trapping, 

Fyke netting, and angling) did not result in any Northern Pike captures.  

3.2  Distribution and Spawning 

In the LCR, adult Northern Pike were captured along the right downstream bank (river 

right) between Pike Bay (downstream of Celgar Mill) and the Robson Bridge, and in 

Zuckerberg Pond, or directly upstream of Zuckerberg Pond, in the LCR Mainstem (Fig 6). 

One adult Northern Pike was captured near Genelle, BC during the CLBMON 45 Indexing 

Program (Fig 7; BC Hydro unpublished data). All the YOY Northern Pike were captured in 

Zuckerberg Pond between July 22 and October 24 2020; however, one YOY Northern 

Pike was observed upstream of the dyke separating the LCR Mainstem from Zuckerberg 

Pond on August 27 2020.  

 

In the Pend dôOreille River the majority of Northern Pike were captured near Buckley 

Campground on the river right downstream side, with two others captured near Tillicum 

Creek (Fig 8). YOY Northern Pike were not detected in the Pend dôOreille River in 2020.  

 

Based on the spawning condition of captured females, the Northern Pike spawning 

window in the Pend dôOreille River was estimated to have begun May 20 2020, when the 

first ripe (eggs out of sac) female was observed and water temperature was over 11°C. 

Four other females in pre-spawning condition were captured between May 1 ï 8 2020, 

when water temperature averaged 10.4°C (+/- 0.06°C with 95% CI, n = 192). The egg 

sacs of those four females had an average weight of 1,416 g (+/- 547.8 g with 95% CI; 

Table 8). On average, egg sacs were 14.5% (+/- 3% with 95% CI) of the femalesô body 
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weight. A fecundity estimate was conducted on the female captured on May 8 2020, as 

her eggs were separated within the sac, unlike the females caught previous. After counting 

300 eggs, it was determined there were 10.3 eggs per gram. Using this ratio, it is estimated 

the four females had an average of 14,651 eggs (+/- 5,666 eggs with 95% CI). The eggs 

of the ripe female were not weighed because they were no longer contained in a sac. All 

spawning females in the Pend dôOreille River were aged at 4 or 5 years old. Spring 

sampling in the Pend dôOreille River did not occur after May 20 2020.  

 
Table 8. Fork length (mm), weight (g), egg sac weight (g) and estimated egg count (based on 10.3 

eggs/g) for female Northern Pike captured in the Pend dôOreille River between May 1 and 
8 2020. 

Northern Pike ID Fork Length 

(mm) 

Weight (g) Egg Sac Weight (g) Estimated Egg Count 

NP_2020_PDO_002 1,001 10,376 1,707 17,659 

NP_2020_PDO_003 1,062 12,150 1,888 19,531 

NP_2020_PDO_004 926 8,860 1,447 14,969 

NP_2020_PDO_005 933 6,540 623 6,445 
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Figure 6.  Location of Northern Pike captures between June 9 and November 7 2020 (all methods including the CLBMON 45 Indexing Program) in the 

Castlegar area differentiating between adult and young-of-year with number of captures identified at each location (including BC Hydro unpublished 
data).
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Figure 7.  Location of Northern Pike capture (2020) near Genelle, BC differentiating between adults 

(red) and young-of-year (yellow; BC Hydro unpublished data). 
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Figure 8.  Locations of Northern Pike captures between April 28 and October 30 2020 in the Pend dôOreille River differentiating between adults (red) and 

young-of-year (yellow) with values indicating the number of Northern Pike caught at each location.
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In the LCR, the Northern Pike spawning window is expected to begin when water 

temperatures reach 8°C (Baxter and Neufeld 2015; ONA 2019); in 2020, water 

temperatures reached this threshold around May 8 (WSC 2020). However, due to the 

restrictions brought on by COVID-19, suppression activities in the LCR did not begin until 

June 9 2020. By this time, confirmed by the capture of six spawned-out adults (3 females 

and 3 males aged at 2 ï 7 years), the Northern Pike spawning window is suspected to 

have ended. Water temperatures during the spawning period of May 8 to June 11 2020 in 

the LCR averaged 9.7°C (+/- 0.04°C with 95% CI, n = 3,118; WSC 2020).  

3.3  Habitat and Habitat Use  

Mean water temperatures between April 1 and October 31 2020 were warmer in the Pend 

dôOreille River (15.9°C +/- 0.74°C with 95% CI, n = 213), than the LCR (12.8°C +/- 0.56°C 

with 95% CI, n = 213; WSC 2020). Average daily water temperature was within the 

Northern Pike optimal temperature for growth and preference (20°C ï 22°C) for a total of 

23 days in the Pend dôOreille River, and only one day was at, or exceeded, the upper limit 

for Northern Pike preference (25°C; Casselman and Lewis 1996). Water temperatures in 

the LCR did not exceed 19.6°C (Fig 9; WSC 2020).  

 

Zuckerberg Pond had an average temperature of 16.9°C (+/- 2.17°C with 95% CI, n = 19) 

between July 22 and October 22 2020. A temperature logger was installed at Zuckerberg 

Pond, but was stolen one week prior to download. Therefore, temperature data used for 

Zuckerberg Pond is limited to spot measurements recorded during suppression activities.  

 

 
Figure 9.  Average daily water temperature (°C) of the Pend dôOreille River (green) and Columbia 

River (blue; WSC 2020) between April 1 and October 31 2020 with the optimal temperature 
range for Northern Pike growth and preference (20°C - 22°C; grey), and the upper preferred 
temperature limit (25°C; red; Casselman and Lewis 1996).  
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Adult Northern Pike were typically encountered in water depths between 2 ï 7 m and 

appeared to occur more frequently in sites with a higher percentage of aquatic vegetation; 

while captures were less frequent in sets with a higher percentage of deep-water habitat 

and shallow water habitats without cover (see Methods 3.1.7 Habitat Data Collection for 

further explanation; Fig 10). Other documented habitat characteristics (interstices, woody 

debris, and terrestrial vegetation) appeared less significant.  

 

 
Figure 10.  Average percent of habitat characteristics (with 95% confidence intervals) in sites with 

(white, n = 47) and without (grey, n = 190) Northern Pike captures.  

 

All YOY Northern Pike captured in 2020 were from Zuckerberg Pond and were in a water 

depth of 0.2 m ï 1.6 m, though one YOY Northern Pike was observed upstream of the 

dyke separating the LCR Mainstem from Zuckerberg Pond (Fig 11). Typically, Zuckerberg 

Pond becomes isolated when flows from the LCR Mainstem are reduced through water 

management at HLK Dam. This restricts immigration and emigration from the pond and 

results in higher water temperatures (ONA 2019). However, Zuckerberg Pond did not 

become isolated from LCR Mainstem in 2020, resulting in similar water temperatures 

(mean 16.9°C +/- 2.17°C with 95% CI, n = 19 in Zuckerberg Pond and 16.4°C +/- 0.36°C 

with 95% CI, n = 93 in the LCR Mainstem) between July 22 and October 22 2020.  

 

Due to the abundance of shallow, weedy habitat, non-native species appear to be thriving 

in Zuckerberg Pond and this location may be seeding the LCR Mainstem. In 2020, 83.3% 

of the non-native bycatch captured in the LCR were from Zuckerberg Pond, and non-

native species bycatch in Zuckerberg Pond out-numbered native species bycatch 14:1. 

Native recreational (Rainbow Trout) or listed species were not observed in Zuckerberg 

Pond. 
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Figure 11.  Twenty-three young-of-year Northern Pike captured at Zuckerberg Pond on August 27 

2020. Photo: Eleanor Duifhuis, Okanagan Nation Alliance.  

3.4  Population Dynamics and Growth 

More Northern Pike were caught in the Columbia River (138 individuals; 140 when 

including CLBMON 45 data) than the Pend dôOreille River (6 individuals; Table 9). Of the 

adult Northern Pike confidently sexed, the Pend dôOreille River had a higher percentage 

of females (83% of catch females) than the LCR (50% of catch females). Females also 

comprised more of the total adult catch, compared to males (39% and 22%, respectively; 

the remainder were unknown). Individuals classified as unknown sex were typically aged 

at 1 ï 2 years. YOY Northern Pike captures were limited to Zuckerberg Pond, but 

consisted of 84% of the total 2020 catch.  

 
Table 9.  Summary of Northern Pike captures between April 28 and October 30 2020 by waterbody 

differentiating between males, females, unknown sex, and young-of-year (YOY) Northern 
Pike including captures from the CLBMON 45 Indexing Program October 5 ï November 7 
2020 (shaded; BC Hydro unpublished data). 

Location 
  Adult   

YOY Total 
Male Female Unknown 

Pend d'Oreille River 1 5 0 0 6 

Columbia River 4 4 7 123 138 

Columbia River (CLBMON 45) 0 0 2 0 2 

 

Northern Pike ranged in length from 79 mm ï 1,062 mm and were aged between 0 (YOY) 

and 7 years. Northern Pike caught in the LCR had a wider range of ages (YOY to 7 years 

old) while individuals captured in the Pend dôOreille River were closer in age (3 ï 5 years 

old; Fig 12). YOY were not detected in the Pend dôOreille River in 2020. The largest 

Northern Pike (female aged at 5 years) was captured in the Seven Mile Reservoir (Pend 

dôOreille River) near Buckley Campground and was 1,062 mm (41.8 inches) and weighed 

12,150 g (26.8 lbs). The smallest Northern Pike was captured in Zuckerberg Pond and 

was 79 mm (3.1 inches) and weighed 3 g (0.11 oz; Fig 13). All Northern Pike biological 

data are available in Appendix D. 
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Figure 12.  Age of Northern Pike (where 0 = young-of-year) caught between April 28 and October 30 

2020, including CLBMON 45 Indexing Program data (October 5 ï November 7 2020; BC 
Hydro unpublished data), by average fork length (mm; with 95% confidence intervals) and 
waterbody. Sample number indicates the number of individuals that belonged in the age 
class for each respective waterbody (black = Columbia River; red = Pend dôOreille River). 

 

 

 
Figure 13.  (Top) Largest Northern Pike caught between April 28 and October 30 2020 (aged 5 years) 

caught on May 5 2020 in the Pend dôOreille River (Seven Mile Reservoir); (bottom) smallest 
Northern Pike caught between April 28 and October 30 2020 (aged young-of-year) on July 
22 2020 in Zuckerberg Pond. Photos: Eleanor Duifhuis, Okanagan Nation Alliance.  
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The mean length of adult Northern Pike captured in the LCR was 619 mm (+/- 106.3 mm 

with 95% CI, n = 15) with an average weight of 2,723 g (+/- 1,262.5 g with 95% CI, n = 

15). Adult Northern Pike in the Pend dôOreille River were larger, having an average length 

of 928 mm (+/- 109.7 mm with 95% CI, n = 6) and an average weight of 8,182 g (+/- 

2,643.7 g with 95% CI, n = 6). YOY Northern Pike had an average length of 187 mm (+/- 

7.0 mm with 95% CI, n = 123) and an average weight of 57 g (+/- 5.9 g with 95% CI, n = 

123). Overall size of Northern Pike was typically larger in the Pend dôOreille River than the 

LCR, but the condition factor of adult Northern Pike was not significant between 

waterbodies (Fig 14). 

 

 

 
Figure 14.  (Top) Size (length by weight) of Northern Pike captured between April 28 and October 30 

2020 in the Columbia and Pend dôOreille Rivers, with sample size (n) described in the 
legend; (bottom) condition factor of adult Northern Pike caught in the Pend dôOreille and the 
Columbia Rivers, and YOY Northern Pike (blue) between April 28 and October 30 2020. 
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An adult Northern Pike containing an Acoustic Transmitter Tag was captured in the LCR 

on June 11 2020. This individual was from a study conducted by Doutaz (2019) and was 

tagged in May 2016. Between May 2016 and June 2020 this individual grew by 22.7 cm 

and 4.93 kg for an average growth rate of 5.57 cm/year and 1.21 kg/year.  

 

Growth rate of YOY Northern Pike in Zuckerberg Pond was estimated to be 1.11 cm/week 

and 9.4 g/week, based on the average length and weight of Northern Pike captures by 

week between July 19 and October 24 2020 (Fig 15).  

 

 

 

 
Figure 15.  (Top) Average fork length (mm with 95% confidence intervals) of young-of-year Northern 

Pike captured per week at Zuckerberg Pond between July 19 and October 24 2020, used 
to estimate linear growth rate; (bottom) average weight (kg with 95% confidence intervals) 
of young-of-year Northern Pike captured per week at Zuckerberg Pond between July 19 
and October 24 2020, used to estimate weight growth.  
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3.5  Diet and Parasitic Relationships  

Fish or fish parts were identified in 67% of inspected Northern Pike stomachs (n = 133). 

Identified prey included Rainbow Trout, Suckers (Catostomidae sp.), Mountain Whitefish 

(Prosopium williamsoni), Lake Whitefish (Coregonus clupeaformis), Peamouth Chub 

(Mylocheilus caurinus), Redside Shiner (Richardsonius balteatus), Sculpin (Cottoidea 

sp.), and Yellow Perch (Perca flavescens). The largest prey observed was a Lake 

Whitefish (318 mm/463 g) found in an adult male Northern Pike (667 mm/2,637 g) in the 

Pend dôOreille River, and was the only prey item identified in Northern Pike stomachs in 

the Pend dôOreille River. In two instances the prey length was nearly half the Northern 

Pike length (Fig 16). Other stomach contents included grasshoppers, aquatic sow bugs, 

wasps, leeches, and other unidentified invertebrates.  

 

The dominant prey species for adult Northern Pike in the LCR (n = 15) was Mountain 

Whitefish (in 20% of inspected stomachs), followed by Suckers and Peamouth Chub 

(occurring in 13% if inspected stomachs). One Rainbow Trout was observed in adult 

Northern Pike stomach in 2020 (7% of inspected stomachs). YOY Northern Pike (n = 112) 

in the LCR (Zuckerberg Pond) primarily consumed Yellow Perch (in 22% of inspected 

stomachs) and Sculpin (in 19% of inspected stomachs) more than any other prey item 

(Rainbow Trout found in 4% of inspected stomachs). YOY Northern Pike also had the 

most occurrences of invertebrate predation at 17% (vs an occurrence of 7% in adults). 

 

 

 
Figure 16.  (Top) Male Northern Pike (667 mm/2,637 g) caught at Buckley Campground in the Seven 

Mile Reservoir (Pend dôOreille River) with a 318 mm/463 g Lake Whitefish in its stomach on 
April 29 2020. Photo: Evan Smith, Okanagan Nation Alliance; (bottom) YOY Northern Pike 
(220 mm/95 g) caught in Zuckerberg Pond with a Sucker (110 mm) in its stomach on August 
21 2020. Photo: Eleanor Duifhuis, Okanagan Nation Alliance.  
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Parasites resembling tapeworms were found in the stomach or intestines of 71% of 

sampled adult Northern Pike and 2% in YOY Northern Pike. Six specimen samples were 

collected and sent to the lab. However, the samples were too degraded for a visual 

identification.  

3.6  Bycatch 

In total 1,204 fish of 20 different species were captured as bycatch during suppression 

activities. Of the 1,204 fish, 549 (45.6%) were native species and 655 (54.4%) were non-

native species; with Yellow Perch consisting of 33.6% of the total bycatch (Table 10). All 

non-native species (excluding Walleye and Lake Whitefish) were euthanized in 

accordance with applicable permitting. In total, 457 non-native fish (excluding Walleye, 

Lake Whitefish, and Northern Pike) were removed during this program. For information 

regarding total bycatch by location and sample method see Appendix E. 

 
Table 10.  Bycatch species captured between April 28 and October 30 2020 for all suppression and 

monitoring methods. Superscript numbers indicate the location of capture:  Columbia River 
ñ1ò, Pend dôOreille River ñ2ò and lower Kootenay River ñ3ò. 

Species Scientific Name Status # Caught 

Bull Trout2 Salvelinus confluentus Native 9 

Cutthroat Trout2 Oncorhynchus clarkii Native 3 

Sucker (General)1 Catostomidae sp. Native 7 

Largescale Sucker1,2,3 Catostomus catostomus Native 216 

Longnose Sucker1,2,3 Catostomus catostomus Native 32 

Mountain Whitefish1 Prosopium williamsoni Native 75 

Northern Pikeminnow1,2,3 Ptychocheilus oregonensis Native 110 

Peamouth Chub1,2 Mylocheilus caurinus Native 22 

Rainbow Trout 1,2,3 Oncorhynchus mykiss Native 44 

Redside Shiner1 Richardsonius balteatus Native 15 

Sculpin (General)1 Cottoidea sp. Native 1 

White Sturgeon1 Acipenser transmontanus Native 15 

Brook Trout2 Salvelinus fontinalis Non-Native 2 

Brown Trout2 Salmo trutta Non-Native 7 

Bullhead/catfish2  Ictaluridae sp. Non-Native 1 

Lake Trout2 Salvelinus namaycush Non-Native 27 

Lake Whitefish1,2,3 Coregonus clupeaformis Non-Native 107 

Smallmouth Bass 1,2 Micropterus dolomieu  Non-Native 13 

Tench1,2 Tinca tinca Non-Native 7 

Walleye1,2,3 Sander vitreus Non-Native 87 

Yellow Perch1,2 Perca flavescens Non-Native 404 
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3.6.1  Native Species Bycatch 
The Pend dôOreille River had the highest number of native species bycatch with 343 fish 

of 7 species (62.5% of native species bycatch); followed by the LCR with 179 fish of 9 

species (32.6% of total native species bycatch), and the lower Kootenay River with 27 fish 

of 4 species (4.9% of native species bycatch; Table 11). The combined mortality rate of 

native species for all sampling methods was 10.4%. Gillnetting and backpack 

electrofishing contributed to native species mortality (8.7% and 64.7%, respectively); 

mortality of SARA-listed species did not occur. 

 
Table 11.  Native species bycatch by location from April 28 to October 30 2020; the Sucker species 

includes Longnose Sucker, Largescale Sucker, and unidentified Sucker species.  

Location Species Scientific Name # Caught 

Pend d'Oreille River 

Bull Trout Salvelinus confluentus 9 

Cutthroat Trout Oncorhynchus clarkii 3 

Sucker sp. Catostomidae sp. 192 

Northern Pikeminnow Ptychocheilus oregonensis 88 

Peamouth Chub Mylocheilus caurinus 20 

Rainbow Trout Oncorhynchus mykiss 31 

Columbia River 

Sucker sp. Catostomidae sp. 52 

Mountain Whitefish Prosopium williamsoni 75 

Northern Pikeminnow Ptychocheilus oregonensis 7 

Redside Shiner Richardsonius balteatus 15 

Peamouth Chub Mylocheilus caurinus 2 

Rainbow Trout Oncorhynchus mykiss 12 

Sculpin (General) Cottoidea sp. 1 

White Sturgeon Acipenser transmontanus 15 

Kootenay River 

Sucker sp. Catostomidae sp. 11 

Northern Pikeminnow Ptychocheilus oregonensis 15 

Rainbow Trout Oncorhynchus mykiss 1 

 
White Sturgeon were scanned for a PIT tag whenever possible, some individuals escaped 

gillnets before they could be scanned. White Sturgeon were removed from gillnets while 

in the river, and were only brought on-board the vessel when necessary. All White 

Sturgeon were released in good health and gillnet set times were reduced from 4 hours to 

2 hours once the occurrence of White Sturgeon bycatch increased. To further reduce 

instances of White Sturgeon bycatch, sampling was excluded at sites with multiple White 

Sturgeon captures. For PIT tag information of White Sturgeon see Appendix F.  

 

3.6.2  Non-Native Species Bycatch 
The LCR had the highest number of non-native species bycatch with 479 fish of 4 species 

(73.1% of total non-native species bycatch); followed by the Pend dôOreille River with 144 

fish of 9 species (22.0% of total non-native species bycatch) and lower Kootenay River 

with 32 fish of 2 species (4.9% of total non-native species bycatch; Table 12). Zuckerberg 

Pond near Castlegar BC contained 83.3% of the total LCR non-native bycatch.  
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Table 12. Non-native species bycatch by location from April 28 to October 30 2020. 

Location Species Scientific Name # Caught 

Pend d'Oreille River 

Brook Trout Salvelinus fontinalis 2 

Brown Trout Salmo trutta 7 

Bullhead/catfish Ictaluridae sp. 1 

Lake Trout Salvelinus namaycush 27 

Lake Whitefish Coregonus clupeaformis 4 

Smallmouth Bass Micropterus dolomieu 13 

Tench  Tinca tinca 3 

Walleye Sander vitreus 80 

Yellow Perch Perca flavescens 7 

Columbia River 

Lake Whitefish Coregonus clupeaformis 74 

Tench  Tinca tinca 4 

Walleye Sander vitreus 4 

Yellow Perch Perca flavescens 397 

Kootenay River 
Lake Whitefish Coregonus clupeaformis 29 

Walleye Sander vitreus 3 

 

3.7  eDNA Sampling Results 

In total, 27 eDNA samples were taken at nine sites (three replicate samples per site) at 

the following sites (Fig 17): 

¶ Christina Lake,  

¶ Kettle River upstream of the confluence with Christina Creek,  

¶ Syringa Provincial Park on the Arrow Lakes Reservoir,  

¶ HLK Dam Forebay East,  

¶ HLK Forebay West,  

¶ Brilliant Dam Forebay in the Kootenay River,  

¶ Glade in the Kootenay River, and  

¶ positive control samples from the Robson Reach in the LCR and the Pend dôOreille 

River at Buckley Campground.  

 



Okanagan Nation Alliance Fisheries Department 33   

2020 Northern Pike Suppression and Monitoring   March 2021 
 

 
Figure 17.  Location of 2020 eDNA samples, including positive control samples taken from the 

Columbia River and Pend dôOreille River.  

 
Due to a lab error, the eDNA samples were not processed and there are no results for 
the 2020 sampling season.  



Okanagan Nation Alliance Fisheries Department 34   

2020 Northern Pike Suppression and Monitoring   March 2021 
 

4.0  Discussion 

The 2020 Northern Pike Suppression Program was successful as 144 Northern Pike were 

removed from the Columbia and Pend dôOreille Rivers. Removals in this year are markedly 

are higher compared to recent years (42 in 2018; Wood 2019 and 45 in 2019; ONA 2020). 

Two additional Northern Pike were removed during BC Hydroôs CLBMON 45 Indexing 

Program in 2020 (BC Hydro unpublished data). Methods used in 2020 were similar to past 

years of the program and yielded similar results.  

4.1  Population and Catch per Unit Effort 

The Northern Pike population in the LCR was suspected to have decreased from 2014 to 

2017 (Table 13; Baxter and Neufeld 2015; Baxter 2016; Baxter and Doutaz 2017; Baxter 

and Lawrence 2018), but the accuracy of these estimates are uncertain (Wood 2019).   

 
Table 13.  Summary of Northern Pike population estimates in the Columbia River between 2014 and 

2017 using the Lincoln-Petersen mark-recapture method with 95% confidence intervals and 
their respective sources.  

Year 
Population 
Estimate 

Minimum 
Estimate 

Maximum 
Estimate 

Northern Pike 
Removed 

Source 

2014 725 478 2,759 133 Baxter and Neufeld 2015 

2015 410 151 670 116 Baxter 2016 

2016 107 59 155 49 Baxter and Doutaz 2017 

2017 99 25 172 41 Baxter and Lawrence 2018 

 

For the purposes of this report, comparable CPUE8hr is defined as effort using SPIN nets 

in April and June in the LCR when water temperatures were > 7°C. Comparable CPUE8hr 

in 2020 decreased by 0.11 Northern Pike/8-hours compared to 2019, but was similar to 

2018. Comparable CPUE8hr in 2020 was 86% lower than when suppression began in 

2014, and less than the CPUE8hr in 2015 and 2016 (Table 14). Fewer Northern Pike were 

caught in 2020 than previous years during this comparable timeframe; however, this is 

likely as a result of delayed suppression in the LCR due to restrictions from COVID-19. 

 
Table 14.  Comparable (spring: April - June) Northern Pike CPUE8hr (Northern Pike/8-hours) from 2014 

to 2020 in the Columbia River.  

Year Total Northern Pike CPUE8hr Source 

2014 92 3.48 Baxter and Neufeld 2015 

2015 85 1.52 Baxter 2016 

2016 49 1.02 Baxter and Doutaz 2017 

2017 18 0.33 Baxter and Lawrence 2018 

2018 19 0.41 Wood 2019 

2019 14 0.60 ONA 2020 

2020 10 0.49 Present 

 

More Northern Pike were removed during the 2020 suppression program than any other 

year in the LCR, while the total number of Northern Pike removed in 2020 (including other 

programs) is comparable to 2014 and 2015, when active suppression began (Table 15). 

The high Northern Pike count in 2020 can be explained by the focus of effort in Zuckerberg 

Pond.  
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Table 15.  Reported Northern Pike removals from 2010 to 2020, by program, in the Columbia River 
(LCR), Pend dôOreille River (PDO), and Christina Lake (XL); with their respective sources. 
Dashes indicate sampling was not conducted.  

Year Location  Suppression CLBMON45* 
Angler 

Incentive 
By 

Location 

Columbia 
Basin 
Total 

Source 

2010 LCR - 4 - 4 4  

2011 LCR - 8 - 8 8  

2012 LCR - 1 - 1 1  

2013 LCR - 45 - 45 45  

2014 LCR 133 9 21 163 163 Baxter and Neufeld 2015 

2015 
LCR 116 3 8 127 

131 Baxter 2016 
PDO - - 4 4 

2016 
LCR 40 4 - 44 

44 
Baxter and Doutaz 2017 

PDO** - - - - Doutaz 2019 

2017 
LCR 35 4 - 39 

82 
Baxter and Lawrence 2018 

PDO** 43 - - 43 Doutaz 2019 

2018 
LCR 27 2 3 32 

48 
Wood 2019 
ONA 2020 PDO 15 - 1 16 

2019 

LCR 35 17 - 52 

62 ONA 2020 PDO 10 - - 10 

XL 0 - - 0 

2020 
LCR 138 2 - 140 

146 Present 
PDO 6 - - 6 

     Total: 734  

* All BC Hydro unpublished data 
** Doutaz (2019) describes the capture of 43 Northern Pike in the Pend dôOreille Reservoir between 2016 and 2017, but 

specific location data and captures by year are not available.  

 

In 2019, the ONA removed 19 YOY Northern Pike over four days from Zuckerberg Pond 

(August 27 and 30; ONA 2020). Zuckerberg Pond was suspected to be providing quality 

rearing habitat for Northern Pike and other invasive species, so suppression efforts were 

increased in 2020 (203.77 net-hours in 2020 vs 78.68 net-hours in 2019; ONA 2020). In 

addition, multiple methods were trialed in Zuckerberg Pond between July 22 and August 

18 2020, to target YOY Northern Pike (< 150 mm). This resulted in the capture of 12 YOY 

Northern Pike through electrofishing (effort: 1.87 hours, CPUE: 6.43, July 22 ï August 18 

2020) and one YOY Northern Pike through minnow trapping (effort: 121.05 hours, CPUE: 

0.008, July 23 ï 28 2020). Prior to 2019, suppression efforts around Zuckerberg Island 

appeared to be focused on the upstream bay in the LCR Mainstem, and not in Zuckerberg 

Pond itself (Baxter and Lawrence 2018; Wood 2019). Therefore, the increased number of 

Northern Pike removed from the LCR in 2020 is likely a result of increased effort in 

Zuckerberg Pond, and is not necessarily indicative of an increase of the Northern Pike 

population.  

 

Northern Pike population estimates in the Pend dôOreille River (Seven Mile and Waneta 

Reservoirs) have not been conducted. Spring Northern Pike CPUE8hr in the Pend dôOreille 

River decreased from 2019 to 2020 by 26% despite doubling the effort. Capture rates 

have decreased steadily since 2018 which may indicate a reduction in population from 

2018 to 2020 (Table 16). However, the 2020 spawning window appeared to be later in 
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2020 than in 2019, so catchability of Northern Pike during this timeframe may not be equal. 

Northern Pike spring CPUE in the Pend dôOreille River is not available prior to 2018.  

  
Table 16.  Comparable (spring: April - June) Northern Pike CPUE8hr (Northern Pike/8-hours) from 2018 

to 2020 in the Pend dôOreille River. 

Year Total Northern Pike CPUE8hr Source 

2018 15 0.39 Wood 2019 

2019 10 0.15 ONA 2020 

2020 6 0.04 Present 

 

A summary of effort by sample type targeting Northern Pike between 2014 and 2020 is 

available in Appendix G.  

4.2  Distribution and Spawning 

LCR Northern Pike capture locations in 2020 were consistent with previous years, with the 

majority of captures occurring in the Robson Reach and by Zuckerberg Island (Baxter and 

Neufeld 2015; Baxter 2016; Baxter and Doutaz 2019; Baxter and Lawrence 2018; Wood 

2019; ONA 2020). In general, adult Northern Pike in the LCR are predominantly 

encountered along the right downstream bank of the Robson Reach between Celgar Mill 

and the Robson Bridge, and near Zuckerberg Island and the Kootenay Oxbow 

downstream of the Robson Reach (Fig 18). YOY Northern Pike have mostly been 

encountered in Zuckerberg Pond and the Robson Reach, upstream of the Robson Boat 

Launch along the left bank to Sturgeon Island. One adult Northern Pike, captured during 

the CLBMON 45 Indexing Program, was located south of Genelle outside of the typical 

suppression area (Fig 7 in 4.2 Distribution and Spawning).  

 

Northern Pike capture locations in the Pend dôOreille River were consistent with previous 

years, with the majority of captures occurring at Buckley Campground and near Tillicum 

Creek (Fig 19; Wood 2019; ONA 2020). Northern Pike have primarily been captured south 

of Waneta Launch on the left downstream bank in the Waneta Reservoir, and at Buckley 

Campground, the mouth of Fraser Creek, and near Tillicum Creek in the Seven Mile 

Reservoir.     
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Figure 18.  Northern Pike capture locations (2018 ï 2020) in the Castlegar area differentiating between adults (red) and young-of-year (yellow). When more 

than one Northern Pike were captured in a location, the total number of Northern Pike captured at the location is identified within the data point, 
while data points without a number have one Northern Pike captured at that location (BC Hydro unpublished data; Wood 2019; ONA 2020). 



Okanagan Nation Alliance Fisheries Department 38   

2020 Northern Pike Suppression and Monitoring   March 2021 
 

 
Figure 19.  Northern Pike capture locations (2018 ï 2020) in the Pend dôOreille River differentiating between adults (red) and young-of-year (yellow). When 

more than one Northern Pike were captured in a location, the total number of Northern Pike captured at the location is identified within the data 
point, while data points without a number have one Northern Pike captured at that location (Wood 2019; ONA 2020). 
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4.2.1  0ÅÎÄ Äȭ/ÒÅÉÌÌÅ 2ÉÖÅÒ 3ÐÁ×ÎÉÎÇ  
Northern Pike began spawning around May 20, 2020 in the Seven Mile Reservoir, 

approximately 19 days later than observations in 2018 and 2019 (Wood 2019; ONA 2020). 

Temperature is thought to have a significant influence on Northern Pike spawning in the 

LCR, which typically occurs around 8°C (Baxter and Neufeld 2015; Wood 2019; ONA 

2020). In 2018, water temperatures reached 8°C on April 25 and the first spawning 

Northern Pike was observed five days later on April 30 (Wood 2019). Similarly, water 

temperatures reached 8°C on April 22 2019 and the first spawning Northern Pike was 

observed 10 days later on May 2 (ONA 2020). However, in 2020 water temperatures 

reached 8°C on April 16 and the first spawning Northern Pike was observed 34 days later 

on May 20 (with four Northern Pike females observed in pre-spawning condition May 1 ï 

8 2020; Fig 20). This suggests an additional variable which affects Northern Pike spawn 

timing in the Pend dôOreille River.  

 

 
Figure 20.  Water temperature (ÁC) in the Pend dôOreille River (Seven Mile Reservoir) between March 

1 and May 31 2018, 2019, and 2020, with the Northern Pike spawning temperature (red) 
and arrows approximating the date of the first observed spawning Northern Pike in each 
respective year (green = 2018, blue = 2019; black = 2020; BC Hydro unpublished data; 
Wood 2019; ONA 2020). 

It is possible that the operation of Seven Mile Dam, specifically the drafting of Seven Mile 

Reservoir, may influence the timing of Northern Pike spawning. In 2018 the Seven Mile 

Reservoir was drafted to 521.57 m (2.86 m below the average elevation during that 

timeframe) between March 1 and May 31 and water temperatures at this time were 

between 5 ï 6°C (BC Hydro unpublished data). As previously stated, water temperatures 

reached 8°C on April 25 and the first spawning Northern Pike was observed five days later 

on April 30, so the drafting of Seven Mile Reservoir likely had no impact on the Northern 

Pike spawning window in 2018 (Wood 2019).  
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The Seven Mile Reservoir drafting event in 2019 (between March 1 and May 31) was more 

pronounced than in 2018, achieving a minimum elevation of 518.07 m (5.25 m below the 

average elevation during that timeframe), with six days between more average water 

elevations on April 19 (523.93 m) and April 26 (524.74 m); water temperatures reached 

8°C during the drawdown event on April 22 (BC Hydro unpublished data). The timing of 

the 2019 drafting event coincided with Northern Pike spawning temperatures within four 

days, and the first spawning Northern Pike was observed six days after water elevations 

returned to average, so the drafting event in 2019 likely had little to no impact on the 

Northern Pike spawning window.  

 

However, the Seven Mile Reservoir drafting event in 2020 (between March 1 and May 31) 

was the most pronounced, achieving a minimum elevation of 518.86 m (4.46 m below the 

average elevation during that timeframe), with 10 days between more average water 

elevations on April 24 (524.94 m) and May 4 (525.05 m); water temperatures reached 8°C 

prior to the drafting event on April 16 (BC Hydro unpublished data). The 2020 drafting 

event occurred nine days after water temperatures reached 8°C, concurrent with the 

expected Northern Pike spawning window, and the first spawning Northern Pike was 

observed sixteen days after reservoir levels returned to average (Fig 21).   
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Figure 21.  Pend dôOreille River (Seven Mile Reservoir) reservoir elevation (m) and water temperature 

(°C) data between March 1 and May 31 2018, 2019, and 2020, depicting the suspected 
Northern Pike spawning temperature (8°C) and the first Northern Pike spawning observation 
(red arrow) of each year (BC Hydro unpublished data; Wood 2019; ONA 2020).   
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The drafting of Seven Mile Reservoir likely does not impact Northern Pike directly, but the 

vegetation on which they spawn. Coontail (Ceratophyllum demersum), an obligate 

hydrophyte with a widespread global range and native to British Columbia (Warrington 

1980; Stiers et al. 2011; Global Invasive Species Database 2020), was observed at 

Buckley Campground (among other locations in the Seven Mile Reservoir) where Northern 

Pike are suspected to spawn (pers obs). Coontail is found throughout southern British 

Columbia in lakes, ponds, quiet streams, and irrigation ditches (Warrington 1980; 

Klinkenberg 2020) and can remain intact overwinter, but also exhibits multiple means of 

reproduction including seeds, fragmentation, and the formation of turions, allowing it to be 

among the first colonizers of lakes and ponds (Warrington 1980). These plants are tolerant 

to fluctuating water levels, low light and turbidity, and typically form dense mats in the 

water column; though they are intolerant to dewatering and cannot survive brief exposures 

(Warrington 1980; Stiers et al. 2011). Coontail have been found in depths ranging from 

0.5 ï 15 m and have an optimal growing temperature of 10 ï 25°C (Warrington 1980; 

Invasive Species Compendium 2019; Global Invasive Species Database 2020). This 

species provides cover for juvenile/small fish, habitat for aquatic insects, and forage for 

waterfowl (Warrington 1980). However, it also displays invasive characteristics: 

outcompeting other native aquatic vegetation and competing with primary producers 

(phytoplankton; Warrington 1980; Peğechata and Peğechaty 2010). In the Pend dôOreille 

Reservoir, Coontail was observed to grow at an approximate elevation of 521 m.   

 

The Northern Pike spawning window may have been delayed in 2020 because the timing 

of the Seven Mile Reservoir draft event coincided with the optimal growing temperature of 

Coontail and, intolerant of dewatering, the Coontail died off at elevations between 518 m 

ï 520 m. During the dewatering event Northern Pike may have moved into deeper water, 

potentially unsuitable for spawning, and returned to their spawning areas when reservoir 

elevations returned to 523 m. The Coontail then re-colonized the area, to some degree, in 

a period of two weeks when the first spawning Northern Pike was observed.  

 

The differences between the 2019 and 2020 drafting events are the duration of the draft 

and the timing. The 2019 draft began prior to water temperatures reaching 8°C and ended 

four days after the temperature was reached, giving Coontail, and other aquatic 

vegetation, time to grow before Northern Pike were ready to spawn. Whereas the 2020 

drafting event may have begun as Northern Pike were preparing to spawn, interrupting 

the process and forcing Northern Pike to deeper waters, while impacting the vegetation 

on which they spawn. Therefore, future suppression activities may consider water 

management activities, in addition to temperature, when planning for the Northern Pike 

spawning window in the Pend dôOreille Reservoir.   

 

The locations of spawning/pre-spawn adult Northern Pike in 2020 support previous data 

that Buckley Campground and Tillicum Creek are potential spawning locations in the Pend 

dôOreille River (Wood 2019; ONA 2020). To date, Buckley Campground, Tillicum Creek 

(right and left bank), and a bench in the Waneta Reservoir (downstream of the Waneta 



Okanagan Nation Alliance Fisheries Department 43   

2020 Northern Pike Suppression and Monitoring   March 2021 
 

Launch) are identified as potential Northern Pike spawning locations. YOY have not been 

detected in the Seven Mile or Waneta Reservoirs.   

 

4.2.2  Columbia River Spawning  
The LCR spawning window had nearly ended by the time sampling began on June 9 2020 

as evident by the capture of six spawned-out adult Northern Pike, and one spawning, 

between June 9 ï 12 2020. Based on the assumption of water temperatures of 8°C 

initiating Northern Pike spawning (Baxter and Neufeld 2015; Wood 2019; ONA 2020), the 

2020 Northern Pike spawning window was likely between May 8 2020 and June 9 2020.  

 

The locations of spawning/spawned-out adults and YOY Northern Pike in 2020 support 

previous data that the Robson Reach and Zuckerberg Island are Northern Pike spawning 

sites (Baxter and Neufeld 2015; Baxter and Lawrence 2018; Wood 2019; ONA 2020). To 

date, the Robson Reach (both banks from HLK to Robson Bridge), Waldie Island, 

Zuckerberg Island, Millennium Park, and the Kootenay Oxbow have all been identified as 

potential Northern Pike Spawning Locations.   

4.3  Habitat and Habitat Use 

General Northern Pike habitat characteristics (shallow water with low flow and abundant 

aquatic vegetation) are available in the Columbia and Pend dôOreille Rivers and are 

consistent with Northern Pike capture locations. More Northern Pike have been captured 

in the LCR than the Pend dôOreille River, though Pend dôOreille captures are typically 

larger and older (Fig 22; Wood 2019; ONA 2020). This may indicate recruitment in the 

LCR is more prevalent than in the Pend dôOreille River, possibly due to elevation changes 

in the Seven Mile and Waneta Reservoirs.  

 

Water temperatures in the Pend dôOreille River appear to be more suitable for Northern 

Pike growth than the LCR, having 23 days in 2020 where the average daily water 

temperature was within the Northern Pike optimal temperature for growth and preference 

(20°C ï 22°C) whereas the LCR Mainstem did not reach 20°C in 2020 (Cassleman and 

Lewis 1996; WSC 2020). However, off-channel habitats are present in the LCR which do 

reach optimal Northern Pike growing temperatures (Zuckerberg Pond).     
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Figure 22.  (Top) Size (length by weight) of Northern Pike in the Columbia River (black, sample size 

shown) and Pend dôOreille River (red), captured between 2010 and 2020 through the 
CLBMON 45 Indexing Program (2010 ï 2020), and suppression programs (2018 ï 2020; 
BC Hydro unpublished data; Wood 2019; ONA 2020) and (bottom) age of Northern Pike in 
the Columbia River (black) and Pend dôOreille River (red), with the sample size (n) displayed 
above each data point, for all captures between 2019 and 2020 (ONA 2020).  

 

4.3.1  Adult Northern Pike  
Adult Northern Pike appeared to be utilizing similar habitats to previous years, primarily 

areas with depths of 2 ï 7 m with aquatic vegetation (Baxter and Neufeld 2015; Baxter 

2016; Baxter and Doutaz 2017; Baxter and Lawrence 2018; Wood 2019; ONA 2020). This 

habitat is abundant in the Robson Reach of the LCR, where the majority of adult Northern 

Pike captures have occurred.  
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The one tagged Northern Pike captured in 2020 had a growth rate of 5.57 cm/year and 

1.21 kg/year between 2016 and 2020. The linear growth rate was 1.63 cm/year lower than 

rates determined by Baxter and Neufeld (2015; averaging 7.20 cm/year), but weight 

growth was similar at 1.21 kg/year and 1.42 kg/year (average; Baxter and Neufeld 2015). 

The individual captured in 2020 was a male, while growth rates from 2015 were calculated 

with females. As female Northern Pike grow larger than males, it stands to reason that 

growth rates of males and females may have some variation; temperature and age may 

also contribute to variation in Northern Pike growth rates (McPhail 2007; Cassleman and 

Lewis 1996).  

 

4.3.2  Young-of-Year Northern Pike  
The capture of 123 YOY Northern Pike in 2020 supports previous data and observations 

that Zuckerberg Pond/Island provides rearing habitat for YOY Northern Pike (Wood 2019; 

ONA 2020). Kootenay Oxbow, Waldie Island, and the Robson Reach have also been 

identified as potential YOY Northern Pike rearing habitats (ONA 2016, Baxter and 

Lawrence 2018, Wood 2019, ONA 2020).   

 

The YOY Northern Pike growth rate in Zuckerberg Pond (1.11 cm/week) was similar to 

that of YOY Northern Pike studied on two shallow lakes on Manitoulin Island in Lake Huron 

between 1968 and 1971 (1.04 cm/week; Cassleman and Lewis 1996). However, 

temperature is a significant factor in Northern Pike growth (Cassleman and Lewis 1996; 

McPhail 2007) and some annual variation in growth is likely to occur. Similarly, YOY 

Northern Pike in the LCR Mainstem likely have a lower growth rate, based on ONA (2020) 

data which compared YOY Northern Pike size in the LCR Mainstem to that of Zuckerberg 

Pond in 2019 (Fig. 23). This is significant considering fecundity of Northern Pike is 

proportional to body size, which can be 9,000 eggs per pound (454 g; Scott and Crossman 

1973). Therefore, individuals rearing in Zuckerberg Pond have the potential to become 

more prolific spawners, due to their accelerated growth rate, than those rearing in the LCR 

Mainstem. As a result, suppression activities targeting YOY Northern Pike should prioritize 

Zuckerberg Pond and similar habitats. 

 



Okanagan Nation Alliance Fisheries Department 46   

2020 Northern Pike Suppression and Monitoring   March 2021 
 

 
Figure 23.  Size (length by weight) of young-of-year Northern Pike captured in Zuckerberg Pond (n = 

18; August 27 to August 30 2019) and the Columbia River Mainstem (n = 17; August 22 to 
November 1 2019), including data from the CLBMON 45 Indexing Program (BC Hydro 
unpublished data; ONA 2020). 

YOY Northern Pike were typically found in depths of 0.2 ï 1.5 m, with individuals < 150 

mm length often in a depth of 0.2 ï 0.5 m of water with abundant vegetation; consistent 

with previous observations (Baxter and Lawrence 2018; ONA 2020). YOY Northern Pike 

appear to frequent shallow habitat and move deeper as they grow; a general rule being 

10 cm of water depth per 10 mm of body length for every week after peak-spawning until 

they reach 150 mm (Cassleman and Lewis 1996). This may explain the lack of success 

with larval light traps, as when YOY Northern Pike are small enough to enter the light 

traps, they may be in shallower locations than where light traps have been previously set.  

 

To target YOY Northern Pike one should focus on habitats that are shallow and possess 

abundant aquatic vegetation, with priority given to sites with water temperatures higher 

than the LCR average. Sites capable of reaching the optimum temperature for YOY growth 

and recruitment (22 ï 24°C) should be a particular priority (Cassleman and Lewis 1996). 

The Pend dôOreille River appears to possess suitable YOY Northern Pike rearing habitat, 

though none have been encountered during active suppression between 2018 and 2020 

(Wood 2019; ONA 2020).  

4.4  Diet and Predation  

Whitefish (Mountain and Lake) and other salmonids appear to be the preferred prey of 

adult Northern Pike in the LCR, and are typically the largest prey item observed (Baxter 

and Neufeld 2015, Doutaz 2019; Wood 2019; ONA 2020). Rainbow Trout, Kokanee 

(Oncorhynchus nerka), Suckers, Sculpin, Northern Pikeminnow, Redside Shiners, Yellow 

Perch, and Dace have also been identified as Northern Pike prey species in the LCR 

(Baxter and Neufeld 2015; Doutaz 2019; Wood 2019; ONA 2020). Non-fish prey items 

included grasshoppers, aquatic sow bugs, wasps, leeches, and other unidentified 

invertebrates.  
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The dominant prey species of YOY Northern Pike in the LCR appears to be Yellow Perch 

and Sculpin, with Rainbow Trout occurring in 3% of YOY Northern Pike stomachs between 

2019 and 2020 (n = 131). However, this may be a product of availability, as YOY Northern 

Pike were primarily captured in Zuckerberg Pond, which contained 83.3% of the LCR non-

native bycatch in 2020. 

 

Yellow Perch and Smallmouth Bass appear to be the preferred prey in the Pend dôOreille 

River, with Yellow Perch having the highest frequency (Doutaz 2019; Wood 2019; ONA 

2020). Rainbow Trout, Whitefish, Northern Pikeminnow, and Suckers have also been 

identified as Northern Pike prey species (Doutaz 2019; Wood 2019; ONA 2020). The 

frequency of empty stomachs is typically higher in the Pend dôOreille River than the 

Columbia River, but individuals in the Pend dôOreille River have primarily been captured 

while (or near) spawning and may not be eating, while individuals in the LCR are caught 

more frequently into the summer and fall, when predation increases (Baxter and Neufeld 

2015, Doutaz 2019; Wood 2019; ONA 2020). 

 

The predation of Sculpin and Dace, particularly in YOY Northern Pike is concerning due 

to the presence of listed Shorthead Sculpin and Umatilla Dace in the LCR. Though neither 

species has been positively identified in stomach contents due to the condition of 

specimens at the time of observation, it is assumed Northern Pike would consume 

Shorthead Sculpin or Umatilla Dace if encountered. White Sturgeon, another at-risk 

species, has not been detected in a Northern Pike stomach in the LCR to date.  

4.5  Parasitic Relationships 

A high number of adult Northern Pike have been observed with parasites in the stomach 

or intestine in both the LCR and Pend dôOreille Rivers (Baxter and Neufeld 2015; Wood 

2019; ONA 2020). In 2014, pathology samples from Northern Pike in the LCR were sent 

to Provincial Freshwater Fisheries Society of BC Fish Health Lab for the screening of viral 

tests, bacterial tests, and parasites, the results of which did not identify any concerns 

(Baxter and Neufeld 2015). Tapeworms observed in Northern Pike are likely Eubothrium 

or Proteocepahlus (Baxter and Neufeld 2015). However, pathology sampling in the Pend 

dôOreille River has not occurred, and observations of parasites are more frequent in this 

location (Wood 2019; ONA 2020).  

 

Parasites can cause behavioural changes and adverse health effects in fish depending on 

the host and parasite species, concentration and diversity of parasites in the host, and 

environmental stressors (pollution, temperatures, angling pressure, etc.; Dick and Watson 

1997; Barber et al. 2000). Of particular interest is the species Triaenophorus crassus, a 

tapeworm closely associated with Whitefish and Northern Pike (Dick and Watson 1977). 

Triaenophorus crassus typically begins its life cycle by parasitizing a small copepod 

(Cyclops bicuspidatus), and only continues its lifecycle when ingested by a plankton 

feeding Cisco or Whitefish; the final stage of Triaenophorus crassus occurs when it is 

ingested by a Northern Pike (Dick and Watson 1977). The possible presence of 

Triaenophorus crassus in the Columbia and Pend dôOreille Rivers is concerning when 



Okanagan Nation Alliance Fisheries Department 48   

2020 Northern Pike Suppression and Monitoring   March 2021 
 

considering ongoing salmon re-introduction efforts to the Columbia River above the Grand 

Coulee Dam by various Tribal and Frist Nation organizations (including the ONA) and 

Canada and United States governments, as a high percentage of Sockeye (Oncorhynchus 

nerka) smolts were documented to be parasitized by Triaenophorus crassus in the Wood 

River Lakes, Alaska (Groot and Margolis 1991). Presently, the Bering Sea drainage 

(Alaska) is the only know instance of Triaenophorus crassus parasitizing Sockeye due to 

the co-existence of Sockeye and Northern Pike in local lakes (Groot and Margolis 1991). 

Dick and Watson (1977) identified Northern Pike removal as the easiest way to reduce 

Triaenophorus crassus in waterbodies. 

4.6  Observations of Other Non-Native Species 

While conducting the Northern Pike suppression program opportunistic data on Walleye 

and Lake Trout were collected in the Pend dôOreille River including observations on 

spawning, predation, measures of biological data, and relative abundance.  

 

4.6.1  7ÁÌÌÅÙÅ ÉÎ ÔÈÅ 0ÅÎÄ Äȭ/ÒÅÉÌÌÅ 2ÉÖÅÒ 
Between April 28 and May 20 2020, 80 Walleye were encountered in the Pend dôOreille 

River (Seven Mile Reservoir), compared to 36 in 2019 (Fig 24; ONA 2019). However, 

Walleye CPUE8hr was similar between 2019 and 2020 (0.46 in 2019 and 0.48 in 2020). 

Walleye encountered in 2020 were between 262 mm and 512 mm in length and weighed 

between 155 g and 1,558 g. Twelve Walleye cleithra (six females, two males, and four 

unknown) were opportunistically collected between May 6 and 20 2020 for aging, with an 

attempt to select a variety of length classes (Table 17). Sampled Walleye were determined 

to be between 1 and 4 years old, with the most individuals in the 3-year class (Fig 25). 

Identified prey items included Yellow Perch, occurring in 17% of inspected stomachs (n = 

41), and Rainbow Trout occurring in 2% (one individual) of inspected stomachs (n = 41). 

All other stomach contents were either empty or contained unidentifiable fish. For all sites 

with Walleye observations see Table 26 In Appendix E: Bycatch Data. Two juvenile 

Walleye (possibly 1+ years) were observed near Tillicum Creek on April 15 2019, and their 

presence was thought to indicate Walleye may be spawning in the Pend dôOreille River 

(ONA 2019). In 2020, further evidence of Walleye spawning activity in the Pend dôOreille 

River was observed with the capture of a spawning female, and two spawning males, in a 

slow moving section upstream of the Salmo Riverôs confluence with the Pend dôOreille 

River (Fig. 26).  
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Figure 24.  Walleye capture locations (blue) between April 28 ï May 20 2020 in the Pend dôOreille River (Seven Mile Reservoir) with the suspected spawning 

area highlighted in red.  
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Table 17.  Information on twelve Walleye collected in 2020 for aging; including the date of collection, 
site ID, maturity, sex, fork length (mm), weight (g), and the determined age.   

Number Date Site Maturity Sex Length (mm) Weight (g) Age 

1 05/06/20 GNPDO23_2 Adult Unknown 358 484 3 

2 05/06/20 GNPDO23_2 Adult Unknown 421 792 3 

3 05/06/20 GNPDO23_2 Adult Female 508 1375 4 

4 05/07/20 GNPDO17_5 Adult Unknown 318 324 1 

5 05/07/20 GNPDO26_1 Adult Male 374 495 1 

6 05/07/20 GNPDO26_1 Adult Female 460 1094 4 

7 05/08/20 GNPDO17_7 Adult Female 494 1347 4 

8 05/20/20 GNPDO28_1 Adult Male 413 752 3 

9 05/20/20 GNPDO28_1 Adult Female 447 874 3 

10 05/20/20 GNPDO28_1 Adult Female 492 1231 3 

11 05/21/20 GNPDO29_3 Adult Unknown 318 313 1 

12 05/21/20 GNPDO28_3 Adult Female 509 1493 4 

 

 

 

 
Figure 25.  (Top) Walleye fork length (mm) by age based on twelve Walleye collected from the Pend 

dôOreille River (Seven Mile Reservoir) between May 6 ï 20 2020 (bottom) Walleye age 
frequency in the Pend dôOreille River (Seven Mile Reservoir) based on twelve Walleye 
collected between May 6 ï 20 2020. 
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Figure 26.  Gravid female Walleye captured in the Seven Mile Reservoir, with to two spawning males, 

on May 1 2020. Photo: Eleanor Duifhuis, Okanagan Nation Alliance.  

4.6.2  ,ÁËÅ 4ÒÏÕÔ ÉÎ ÔÈÅ 0ÅÎÄ Äȭ/ÒÅÉÌÌÅ 2ÉÖÅÒ  
Between April 28 and May 20 2020, 27 Lake Trout were encountered in the Pend dôOreille 

River, compared to one Lake Trout in 2019 (Fig 27; ONA 2019). Lake Trout CPUE8hr 

increased from 0.01 in 2019 to 0.16 in 2020. Lake Trout encountered in 2020 were 

between 377 mm and 487 mm in length and weighed between 543 g and 1,180 g. Seven 

Lake Trout (six females and one male) heads were opportunistically collected for aging 

(using the same structures and methods as Northern Pike), with an attempt to select a 

variety of length classes (Table 18). Sampled Lake Trout were determined to be between 

3 and 7 years old, with the most individuals in the 6-year class (Fig 28). Yellow Perch were 

the only identifiable fish prey item occurring in 30% of inspected stomachs (n = 27). Other 

prey items included unidentifiable fish, flying ants, and aquatic invertebrates. None of the 

Lake Trout observed appeared to be in spawning condition, though this is expected as 

they spawn in the fall (McPhail 2007). Based on the age and size of the Lake Trout 

observed in the Pend dôOreille River in 2020, and the increase of CPUE8hr from 2019, the 

Lake Trout observed in 2020 are suspected to have originated from Box Canyon 

Reservoir. For all site locations with Lake Trout observations see Table 26 In Appendix E: 

Bycatch Data. 

 
Table 18.  Information on the seven Lake Trout collected in 2020 for aging; including the date of 

collection, site ID, maturity, sex, fork length (mm), weight (g), and the determined age.  

Number Date Site Maturity Sex Length (mm) Weight (g) Age 

1 04/28/20 GNPDO03 Adult Female 377 543 3 

2 04/28/20 GNPDO04 Adult Male 418 709 4 

3 04/29/20 GNPDO01 Adult Female 460 1014 7 

4 04/29/20 GNPDO01 Adult Female 430 842 7 

5 04/29/20 GNPDO04 Adult Female 435 833 6 

6 04/29/20 GNPDO05 Adult Female 434 856 6 

7 04/29/20 GNPDO05 Adult Female 441 863 6 
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Figure 27.  Lake Trout capture locations (orange) between April 28 ï May 20 2020 in the Pend dôOreille River (Seven Mile Reservoir).  
















































































































