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Dear Board Members,

RE: Common Carp Removal Study: Phase II – Pelican Lake, MB 

AAE is pleased to submit our technical report to the Healthy Lake Committee for the Pelican Lake Fisheries 
Enhancement Project – Phase 2, Common Carp Removal Study. The following report outlines the study 
area, background information, study methods, results from field investigations taking place in June 2022 
and outlines the next steps for monitoring the recovery of the lake. Field investigations in 2022 focused on 
removing as many Carp as possible from locations where suitable Carp habitat was present. Fish were 
captured using an electrofishing boat and delivered to nearby communities and local farmers for conversion 
to fertilizer.    

Should you require any additional information or have any questions regarding the attached report please 
feel free to contact myself at 204-997-3483 or via email at mlowdon@aaetechservices.ca. 

Sincerely, 

Mark Lowdon 
Owner and Project Manager 
AAE Tech Services Inc. 
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INTRODUCTION 

Pelican Lake is a shallow, prairie lake (2733 ha) located along the Pembina River in southwestern 
Manitoba. The lake is a turbid and eutrophic system, characterized by a cyclical overabundance of 

phytoplankton due to anthropogenic nutrient loading (Lewtas et al., 2017). Algae blooms typically occur 

during the warm summer months, posing significant harm to the ecosystem, while also negatively 

impacting recreational activities and lakefront property values (Chislock et al., 2013; Dodds et al., 2008). 
Compounding this issue, Pelican Lake has been successfully inhabited by the Common Carp (Cyrinus 

carpio), an invasive fish species that thrives in these types of environments. Common Carp (hereafter 

referred to as ‘Carp’) are a fast-growing, benthivorous species that feed on invertebrates in the sediments, 
while also uprooting and consuming the macrophytes in their path (Badiou and Goldsborough 2015). In 

doing so, Carp increase the turbidity and re-suspend nutrients in the waterbodies they inhabit. These 

increases in suspended sediments and nutrients can further limit macrophyte growth due to limited 

penetration of solar radiation in the turbid water (Hnatiuk, 2006). Phytoplankton, such as toxin producing 
blue-green algae (cyanobacteria) can utilize the increased nutrient levels in the waterbody, leading to 

dramatic increases in algal biomass under favourable conditions (O’Neil et al., 2012). Algae blooms often 

give rise to anoxic conditions or “dead zones” in the hypolimnion due the oxygen consuming 

decomposition of the phytoplankton near the sediment-water interface, oftentimes leading to drastic 
reductions in biodiversity (Cui et al., 2021). This depletion of oxygen also provides a mechanism for the 

dissolution of phosphorus that was previously trapped in the sediments (Cui et al., 2021).  

To address this positive ecological feedback loop, the Healthy Lake Committee (HLC) has installed a series 
of micro-bubbler aeration heads that operate year-round, clustered at the North and mid-way points of 

the lake. These aerators function by increasing oxygen concentrations in the hypolimnion to (1) promote 

the decomposition of excess algae, and (2) inhibit the release of phosphorus from the sediments. The 
increased dissolved oxygen in the hypolimnion can help to prevent die-offs of invertebrates and native 

fish species, contributing to the overall health of the ecosystem (Muller and Stadelmann, 2004).  

The Healthy Lake Committee has contracted AAE Tech Services (AAE) to assist in the removal of invasive 
Carp from Pelican Lake. The primary objective in Phase I of this study was to document the current fish 

community assemblage within Pelican Lake and determine the most effective means of capturing Carp in 

the waterbody. The goal of this project (Phase II) was to significantly reduce the population of breeding 

adults, with the hope of improving water quality in the lake and naturally rehabilitating critical habitat for 
native fish species.  
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STUDY SPECIES 

Carp are a large-bodied, freshwater fish species belonging to the Cyprindae family (Hnatiuk, 2006). Carp 
have a distinct colour profile and several defining features. Their large scales are typically olive-green on 

the dorsal surface, transitioning to yellow-white on the sides and underbelly (Hnatiuk, 2006). Their 

elongated dorsal fin contains a sharp leading spine and is similar in colour to the dorsal surface, while the 

lower fins vary from yellow to red, with spined anal fins (Stewart and Watkinson, 2004). The upper jaw 
contains two sets of barbels on either side of the mouth, to assist with food acquisition in low visibility 

environments (Hnatiuk, 2006). 

Figure 1. Adult Common Carp (Stewart and Watkinson, 2004). 

DISTRIBUTION 

Originally native to the Ponto-Caspian region in Europe, Carp are now found on nearly every continent 

across the globe (Bajer and Sorensen, 2010). Human introductions are the primary cause for their drastic 

range expansion, although the species has proven capable of migrating and establishing themselves in 

connected waterbodies far from initial introductions (Badiou and Goldsborough, 2015). To this end, Carp 

are frequently classified as an invasive species, and are ecologically destructive in many of the 

environments they inhabit (Hnatiuk, 2006). They are particularly successful at invading unstable aquatic 

systems, such as those experiencing eutrophication (Bajer and Sorensen, 2010). Carp were intentionally 

introduced to Manitoba waters via the Assiniboine River in the late 19th century (Stewart and Watkinson, 

2004), although the most significant invasion occurred through the Red River from the United States in 

the early 20th century (Badiou, 2006). Presently, Carp have expanded their range to rivers and lakes 

throughout much the southwestern portion of the province and are established as far north as the 

Churchill River system (Badiou and Goldsborough, 2006). 
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HABITAT/DIET 

Carp are omnivorous, foraging primarily on benthic invertebrates such as aquatic insects, crustaceans, 

and mollusks, while also consuming macrophytes that grow in the sediments. To facilitate this diet, Carp 

tend to inhabit highly productive wetland environments during the summer months and migrate 

to deeper waters to overwinter. Their aggressive feeding behaviour displaces the roots of 

submerged vegetation as the fish search for prey up to ten centimeters deep into the sediment (Hnatiuk, 

2006). Carp can tolerate a wide variety of temperatures (4-32°C), dissolved oxygen concentrations 

(>2 mg/L), and turbidity levels (<165,000 mg/L Total Suspended Solids (TSS)), making them a highly 

adaptable and robust species (Hnatiuk, 2006). Turbid environments are competitively favourable 

to Carp, due to their heightened sense of smell and hearing, compared to many native fish species 

(Badiou and Goldsborough, 2015). 

LIFE HISTORY 

Carp are a fast-growing species, increasing in length by up to ten centimeters per year after hatch and 

reaching sexual maturity between three and five years of age (Hnatiuk, 2006). Females exhibit extreme 

fecundity, with a single fish capable of producing upwards of one hundred thousand eggs per spawning 

event (Swee and McCrimmon, 1966). At water temperatures between 16-28°C, females will congregate 

in shallow weed beds of disturbed (i.e. winterkilled) habitats to release their eggs, which adhere to 

surrounding macrophytes after fertilization (Hnatiuk, 2006). This selective behaviour is thought to confer 

protection from predation to the developing eggs/fry (Bajer and Sorenson, 2010). Individual fish have 

been observed to engage in multiple spawning events per year, a feature uncommon to many large-

bodied fish species in North America (Hnatiuk, 2006; Stewart and Watkinson, 2004). This high 

reproductive potential can partially explain their propensity to reach “superabundance” in the 

environments they invade (Weber and Brown, 2012). Additionally, juvenile Carp often avoid significant 

predation by hiding in weed beds or sediment until they reach a sufficient size where they are no longer 

at risk (Hnatiuk, 2006). Adult Carp are long-lived and largely unaffected by any natural means of predation, 

with humans being the only species capable of significantly reducing population numbers (Hnatiuk, 2006). 

SCOPE OF WORK 

The Healthy Lake Committee, in partnership with AAE, has developed a multi-year study plan designed to 

reduce the Carp population in Pelican Lake. Preliminary assessments (Phase I report) examined baseline 

water quality parameters, the distribution & abundance of the native fish species in Pelican Lake and 

tested various fish capture techniques to inform method selection for the full-scale Carp removal 

planned for 2022. In the spring of 2022, Carp were targeted in known spawning/feeding locations and 

captured 
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using an electrofishing boat. In subsequent years, data collected from this study will provide insight into 

the recovery of the ecosystem.  

The overarching goals of this study are to: 

• Assess the abundance and distribution of native fish species throughout the lake using a 
variety of non-lethal capture methods prior to Carp removal;

• Remove as many Carp from the lake as possible by targeting the fish when they congregate 
to spawn and feed;

• Use local knowledge as a baseline for comparative analysis of past and present Carp 
distribution to help determine if removal efforts were effective; and

• Assess the recovery of the lake (i.e. changes in water quality and native fish species 
abundance).

The objectives of the first year of preliminary investigations (Phase I), completed in the summer of 2021, 
included:  

• Surveying the entirety of the lake to collect data on native fish species abundances, size
distribution and habitat use;

• Completing preliminary investigations into Carp removal, including habitat assessments to
identify potential spawning grounds and test various removal methods.

The objectives of the second year of the study (Phase II), completed in the spring of 2022, included: 
• Capturing and removing as many Carp as possible using an electrofishing boat in locations 

where the fish are known to congregate in large numbers.

METHODS  

CARP HABITAT ASSESSMENT 

The water level in Pelican Lake was above its upper end operating level of 412.09 masl (1,352.0 ft) for the 

spring of 2022 reaching levels of 412.39 masl (1,353.0 ft).  These levels coincided with the flooding 

observed throughout much of the province during this time. These conditions allowed the electrofishing 
boat to reach several locations (i.e. small channels) that were inaccessible during Phase I of the study. 

Electrofishing transect locations were selected based on the presence of shallow water and macrophyte 

growth (i.e. reeds), which are known to be preferred habitat features for Carp. These habitat 
characteristics, in conjunction with local knowledge of Carp spawning locations were used to determine 

locations for Carp capture. A detailed map of electrofishing locations is shown in Figure 2. 
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Figure 2. Boat electrofishing locations in Pelican Lake during the 2022 Carp removal project.  
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BACKPACK ELECTROFISHING 

Backpack electrofishing was tested as a fish capture method during phase 2 of the study using a Smith-

Root LR24 backpack electro-fisher (Smith-Root, Vancouver, WA, USA). Although a significant effort was 

put forth by a number of Healthy Lake Committee volunteers and AAE Staff, this method proved to be 

largely ineffective due to a combination of high-water levels and the difficulty in netting the fast-moving 

Carp.  

BOAT ELECTROFISHING 

Electrofishing surveys were conducted over the course of six days to capture and remove as many Carp 

as possible from the lake (Figure 2). Surveys were largely confined to the littoral zone, including narrow 

channels throughout the extent of the lake. Electrofishing passes were conducted during the day to 

decrease the likelihood of capturing native fish species that move to the shallows to feed at night. A 22ft 

aluminum electrofishing boat was used to generate a pulsed DC electric field in the water (average 

settings = 10.1 Amps, 40 Volts, 120 hertz). When in use, the boat operates at low speeds (~1 m/s) moving 

along the shoreline while two netters collect the temporarily stunned fish and place them in a plastic 

holding pen. In cases where Carp were identified, a concerted effort was made to ensure their capture. 

This occasionally meant reducing speed, reversing the boat, or changing direction when a fish was sighted. 

Electrofishing passes most often involved several sweeps back and forth down narrow channels or small 

sections of shoreline where Carp were identified in large numbers. Carp captured during the study were 

euthanized and donated to local farmers for use as fertilizer. 
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Figure 3. Healthy Lake Committee volunteers receiving a safety briefing prior to boarding the 
electrofishing boat. 

Figure 4. Healthy Lake Committee volunteers capturing a Carp on the electrofishing boat during the 
2022 Carp removal project. 
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Figure 5. Healthy Lake Committee volunteers capturing a Carp on the electrofishing boat during the 
2022 Carp removal project. 

CARP BIOMASS 

The biomass of Carp removed from the lake was determined using a length-weight regression equation, 

specifically designed for Carp (www.huntfishsport.com/Calculator/Carp). The mean of length 

measurements from Phase I of the study were used for this calculation. The mean weight (9.0 kg) 

calculated using this formula was multiplied by the number of Carp captured during the 2022 study (Phase 

II) to determine the total biomass of Carp removed from Pelican Lake.

RESULTS 

A total of twenty-two electrofishing passes were completed across various sampling locations throughout 
the lake. A total of 55,112 shocking seconds (15.3 hours) were carried out, yielding a total catch of 1,186 
Carp. An additional 5 Carp were captured using a backpack electrofishing unit within the channel at 
Pleasant Valley. Catch per unit effort calculations indicated that Carp were most concentrated 
around Balmy Point (including Balmy Beach and Balmy Creek). A summary of total catch, electrofishing 
effort and catch per unit effort (CPUE) can be found in Table 2. Biomass calculations revealed that 
approximately 7,116 kg (15,688 lbs) of Carp was removed from Pelican Lake during the 2022 study. 
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Table 1. Summary of boat electrofishing catch and effort data for 2022 field investigations (s = seconds; 
n = number of fish captured). Catch per unit effort (CPUE) measured as total catch per hour. 

Date Location Effort (s) Carp (n) CPUE 

2022-06-05 Pleasant Valley (Channel) 3,388 58 61.6 

2022-06-05 Pleasant Valley (Channel) 3,560 27 27.3 

2022-06-06 Pleasant Valley (Channel and Bay) 2,005 55 98.8 

2022-06-06 Pleasant Valley (Channel and Bay) 3,265 59 65.1 

2022-06-06 Pleasant Valley (Channel and Bay) 4,005 84 75.5 

2022-06-06 Southwest (Flooded Wetland) 2,892 13 16.2 

2022-06-07 North Shore (Boat Launch to Terry Fox Park) 2,706 55 73.2 

2022-06-07 North Shore (Terry Fox Park to Bridge) 1,734 28 58.1 

2022-06-07 Balmy Point (Creek and Beach) 4,000 145 130.5 

2022-06-07 Balmy Point (Creek and Beach) 1,346 76 203.3 

2022-06-08 North Shore 2,600 18 24.9 

2022-06-08 Balmy Point (Creek and Beach) 3,200 100 112.5 

2022-06-08 Balmy Point (Creek and Beach) 3,002 59 70.8 

2022-06-08 Balmy Point (Creek and Beach) 2,613 72 99.2 

2022-06-08 Balmy Point (Creek and Beach) 1,769 52 105.8 

2022-06-08 North Shore (Terry Fox Park to Bridge) 780 6 27.7 

2022-06-09 Pleasant Valley (Channel) 4,017 65 58.3 

2022-06-09 Pleasant Valley (Bay) 1,726 29 60.5 

2022-06-09 Balmy Point (Creek and Beach) 1,535 51 119.6 

2022-06-09 Balmy Point (Creek and Beach) 1,645 46 100.7 

2022-06-09 North Shore (Terry Fox Park) 1,365 40 105.5 

2022-06-10 Balmy Point (Creek and Beach) 1,959 48 88.2 
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Figure 6. Carp captured from Pelican Lake and placed in a holding tub aboard the electrofishing boat. 

Figure 7. Carp loaded into a trailer for transport to local farmers. 

Trevor Maguire
Cross-Out



Pelican Lake Fisheries Enhancement – Phase II 
Common Carp Removal Study 2022 

AAE Tech Services Inc.          17 

DISCUSSION 

The primary objective in the second year of the project was to capture and remove as many Carp 
as possible from Pelican Lake. Based on data collected from Phase I of the study, it was anticipated that 
boat electrofishing would be the most effective method to capture Carp in the lake. Although trap 
netting was very effective at capturing fish within Pelican Lake in 2021 (47 to 1,626 fish captured per net 
each night), only 36 Carp were captured in total. As such, the by-catch was too great to be deemed a 
successful method for effectively removing Carp from Pelican Lake. Similarly, boat-based electrofishing 
during the 2021 study resulted in capturing only 14 Carp compared to the 2,392 native species 
captured.  However, boat electrofishing was conducted at night during the 2021 study, targeting 
the native fish communities. Therefore, it was determined that boat electrofishing during the day when 
Carp are in the shallows would be the most effective tool to capture and remove Carp from the lake for 
the 2022 Phase II study. 

Catch per unit effort was generally high (>50 fish captured per hour in 18/22 passes) throughout all the 
targeted electrofishing areas, indicating that the preliminary habitat assessments and the use of local 
knowledge were effective means to identify popular spawning and feeding locations for Carp throughout 
the lake. Another goal of this study was to minimize the impact to native species within the lake; 
therefore, electrofishing transects were carried out during daylight hours before species such as 
Walleye and Northern Pike move into the shallow littoral zone to feed at night. As expected, 
there very low (<5) incidences of bycatch of native species throughout the duration of the study. 

It is well known that the removal of invasive Carp from a lake can vastly improve several ecosystem 

functions. Researchers have previously observed that a reduction in Carp biomass (300 to 40 kg/ha) 

in Lake Susan, MN was associated with increases in springtime water clarity, declines in 

springtime chorophyll a concentrations, and declines in total suspended solids. These 

improvements lead to a resurgence in macrophyte growth within the lake, providing important fish 

habitat for native species (Bajer and Sorensen, 2015). In a separate study, rotenone was used to 

eliminate all fish (Carp and native species) from Pickerel Lake, a shallow, polymictic lake located in 

southern Minnesota. Native fish species were then re-stocked and several water quality parameters 

were measured during the recovery period. Chlorophyll a, total phosphorus, and turbidity 

measurements were consistently lower after the Carp removal, and an increase in macrophyte 

coverage throughout the lake was observed (Huser et al., 2022). 

Monitoring efforts in future years will determine whether the removal of nearly 1,200 adult Carp (~7,116 

kg total biomass) from the lake was effective in (1) significantly reducing the adult population within the 

lake, (2) reducing Carp recruitment and/or (3) improving water quality within the lake. This uncertainty 

is largely due to the lack of knowledge regarding the true Carp population inhabiting the lake. With a 

surface area of approximately 2733 ha, the removal of 7,116 kg of Carp biomass amounts to a reduction 

of 2.60 kg/ha of lake area. While this reduction is lower than changes observed in similar Carp removal 

studies, habitat assessments and local knowledge of the lake revealed that Carp are known to 
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congregate in a limited number of locations throughout the lake, potentially skewing the kg/ha 

calculation. The 2022 Carp removal study was well timed, coinciding with the aggregation of large 

numbers of fish in the limited number of shallow sections of the lake with dense reed beds. It is 

therefore possible that a healthy proportion of the Carp, and their associated nutrient loading capacity, 

were removed from Pelican Lake during the 2022 study. 

NEXT STEPS 

It is our recommendation that monitoring efforts and Carp removal efforts should continue for future 

years to quantify changes in water quality (turbidity, phosphorus, chlorophyll a, total suspended solids), 

macrophyte growth in the littoral zone, and native fish populations following the 2022 Carp removal 

study. Below are recommendations that if followed would build on the understanding of the impact Carp 

has on the fishery within Pelican Lake 

Recommendations – Fisheries Enhancement Pelican Lake 

1) Continue efforts to remove Carp from the lake, documenting each method used and the resulting 
Catch Per Unit Effort (CPUE). By following up with repeated programs, researchers will be able to 
determine the effectiveness of the overall effort to remove Carp from the lake and 
better understand the positive environmental impacts in doing so.

2) Duplicate other successful Carp management programs.  Carp Solutions is a firm in the 
United States that has developed new technology for removing invasive Common Carp during 
spawning migrations.  Electricity is used to guide Carp into smaller bays and areas of the lake 
where they are physically captured and removed from the inhabited waterbody.  A low 
voltage barrier and guiding system has been effectively used to crowd Carp 
making them easily captured (http://carpsolutionsmn.com).

3) Radio tagging Carp to better understand their movement patterns in Pelican Lake and 

those adjacent water bodies.  Grass Lake is a small shallow lake connected to the north basin of 

Pelican Lake.  This lake could be providing Carp with ideal spawning and nursery habitat.  A 

movement study would help to better understand how all habitats around the lake are being 

utilized by Carp, including Grass Lake. In addition, a Carp movement study would also help to 

better understand home many Carp enter the lake via the Pembina River each year.  The inlet 

and outlet channels near Pleasant Valley connect Pelican Lake to the Pembina River.  

Although gates have been installed at the outlet channel in 2022, knowing how many Carp 

may enter the lake each year if the gates were not installed or monitored would facility 

management decision.

4) Carp Population Assessment.  A capture and recapture program could be set in place to 
better understand the Carp population in Pelican Lake.  To date, the actual number of Carp in the 
lake is unknown.
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Based on previous peer-reviewed research conducted in similar eutrophic lakes, it is anticipated that a 

decrease in the Carp population should yield improvements to the health of the Pelican Lake ecosystem. 
If successful, these enhancements would contribute to a natural rehabilitation of native fish habitat 

throughout the lake, benefitting the recreational fishery. Improvements to general water quality in the 

lake would be favourable for cottagers and businesses in the surrounding area, while also fulfilling the 

Healthy Lake Committee’s mandate to “implement projects and activities to promote water stewardship 
in Pelican Lake”. Local knowledge will be relied upon in the coming years to determine how effective the 

removal efforts will be in reducing Carp numbers in locations where they were known to congregate.  

Fishing derbies, boat electrofishing, trap netting, gill netting or installing an electric field system like the 

one used in the USA to corral Carp are all methods that could be utilized to continue the fight of minimizing 
the impacts this invasive species has on the local water quality and native fish communities within Pelican 

Lake.  Carp populations do not have to be eradicated, just reduced to prevent ecological impacts on our 

natural aquatic ecosystems. 
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