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Abstract 
 
Recent illegal introductions of yellow perch, pumpkinseed sunfish and large and 
smallmouth bass (spiny-rayed fishes) in Thompson Basin headwaters pose a potentially 
serious threat to salmon and other endemic species (Fuller et al., 1999). Studies 
conducted in the Salmon Bay Estuary of Washington State and three Western 
Washington Lakes identified both perch and smallmouth bass as having impacts on 
Chinook and Coho smolt and par survival due to predation (Footen, 2003; Bonner et. al., 
2004). Further, work conducted in BC lakes by the Freshwater Fisheries Society of 
British Columbia identified bass as a significant source of predation on stocked rainbow 
of 100 grams or less, which represents fish of approximately 18 to 20 centimetres (pers. 
comm. Adrian Clarke).  
 
Given the imminent risk of spiny-rayed fishes becoming established in Shuswap and 
Adams Lakes, direct management action is required, and complete removal of spiny rays 
from headwaters of the Thompson basin is necessary to remove the risk of spread. 
Without eradication efforts on these connected systems, it is inevitable that spiny rayed 
species will establish and negatively impact high value commercial and recreational 
fisheries in the South Thompson River watershed. Stressors on salmon stocks are 
mounting with poor ocean conditions, habitat loss, and the pressures of global warming 
all taking their incremental toll. Further impacts of spiny rays on salmonid early life 
history can only serve to decrease survival especially with the current patterns of global 
warming which are expected to favour spiny ray life history.  
 
With the potential impacts to culturally and economically important Shuswap salmon 
stocks, including COSEWIC listed coho, MOE received funds from the Pacific Salmon 
Commission’s Southern Boundary Restoration and Enhancement Fund to assist in the 
eradication of spiny ray fish from Forest Lake in the year 2008.  Funding received from 
PSC was used directly to purchase CFT Legumine, the rotenone product used on the 
Forest Lake eradication program.   
 
Forest Lake was successfully treated on September 16th, 2008.  Nellies Lake was treated 
the following week on September 23rd, 2008.  Both lakes are continuing to be monitored 
for the presence of fish.  Monitoring is also continuing to ensure that the invertebrate, 
amphibian and reptile communities were not adversely affected by the rotenone 
rehabilitation. 
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Introduction 
 
Introductions of non-native fish into headwater systems create source populations for 
further illegal introductions, as well as for invasion of all downstream habitats in 
connected systems where they can affect native salmonids through both predation and 
competition amongst species.  Viable populations of spiny-rayed fishes have been 
confirmed in nine lakes in the Thompson watershed, of which Skmana, Forest and 
Gardom lakes provide direct tributary flows to the Shuswap Lake system.   
The Ministry of Environment (MoE) is currently working in partnership with BC 
Conservation Foundation (BCCF) and Fisheries and Ocean Canada (DFO) on a Spiny-
Rayed Invasive Species management plan in the Thompson Basin. This past fiscal year 
funding was received from the Pacific Salmon Commission (PSC), the Habitat 
Conservation Trust Fund (HCTF), and the British Columbia Conservation Corp (BCCC) 
to successfully eradicate perch from Forest and Nellies lakes. This years efforts in 
addition to the two lakes treated last year brings the total number of infected lakes in the 
region down from nine to five. Continuing actions include: surveys of waters that may 
contain spiny-rayed fishes; seeking funding for increased public awareness and education 
regarding risks posed by the illegal movement of these species; and, initial planning for a 
2009 rehabilitation of Gardom Lake. 
 
Given their ability to collapse continuously stocked populations of rainbow trout, the 
threat does not appear to be insignificant. With the already perilous position of coho 
population numbers and the constraints that this group represents to fishing opportunities 
downstream, the risk of spiny ray impact is a threat too great to ignore.  

 

Methods 
 
The Forest Lake rehabilitation was carefully planned and designed using the experience 
gained from the previous year on the Skmana Lakes project. Dave Loomis, retired State 
of Oregon Fish and Wildlife, was contracted to provide expert opinion on the project. 
Dave has considerable experience in the use of rotenone for fish control, and was able to 
provide great insight into the project.  The Forest Lake Treatment Plan was created to be 
the overseeing project document. The plan incorporates physical characteristics and 
environmental assessments done on the lake.  All First Nations interests and public 
consultation, water rights and adjacent land ownership are also included in the document. 
This work has been done to ensure that the plan is comprehensive and easily 
communicated to all those involved, as well as to inform permitting bodies and capture a 
record of treatment.   

Treatment of Forest Lake was carried out on September 16th, 2008.  On treatment day 
more than 30 applicators and support staff were on hand to help disperse the piscicide. 
The lake and surrounding wetland area was divided up into zones and CFT Legumine 
was applied in each area by the assigned crew.  Dispersal was done in a number of 
different ways including: boat application using pumps to cover the majority of the open 



water, backpack sprayers for the wetland areas, and drip stations for the inflowing creeks.  
All staff was trained in pesticide use and handling, and outfitted with appropriate safety 
gear.  

The treatment of Nellies Lake took place the following week on September 23rd, 2008.  
Being a much more simple treatment because of the small size of the lake only seven 
people were needed to complete the treatment successfully.  Prentox Noxfish Fish 
Toxicant was the rotenone product used on Nellies Lake. 

    
 

           Figure 1:  Barge Dispersal                                         Figure 2:  Backpack Sprayer 

Results 
 

Consultation with the public was carried out through a number of public meetings which 
where held in the community at Forest Lake and at Seymour Arm, the closest community 
to Nellies Lake.  Meetings were used to inform the public of the ministries eradication 
plans. They were also used as a chance for the public to ask questions and voice their 
opinions on the issue.  The public meetings and consultation resulted in an overwhelming 
support of our project.  Residents had legitimate concerns regarding the use of a pesticide 
in their lake. But once the safety of rotenone and the long term benefits of the project 
were explained overwhelming support was given. Consultation with all the First Nations 
bands in the area was also done to ensure that they were updated on our plans. A food 
fishery was conducted on Forest Lake by the North Thompson First Nations prior to 
treatment.  

Pre-treatment works including lake draw-down, creek diversion, and fish barrier 
construction were all completed during the summer to aid in the chemical rehabilitation 
treatment of Forest Lake.  Lowering the level of the lake allowed the wetland margin 
areas to be treated effectively while also reducing the total volume of rotenone product 
required.  It also served to totally contain the lake by eliminating any outflow during the 
treatment period.  With its simple shoreline, lack of an outlet, and relatively small size 
Nellies Lake required very little pre-treatment work. 

 
 



       
Figure 3:  Draining Perch Habitat                         Figure 4:   Pump used to Lower Lake Level 

This year’s chemical rehabilitation project resulted in the eradication of spiny-ray fish 
from Forest and Nellies lakes with as little impact as possible on the ecosystem and 
surrounding habitat.  Mitigation measures followed during the treatments were used to 
minimize the negative impact to the surrounding lake ecosystem.   

    
     Figure 5:  Dead Perch after Treatment                            Figure 6:  Spotted Frog 

Treatment in the fall ensured that impacts to the amphibian community were minimized, 
and also ensured that the impact to the invertebrate populations was minimized.  Fall 
treatment also made sure that the bird community was not impacted with a loss of forage 
during the summer breeding season. 

Mitigation was also required for the residents of Forest Lake who depended on the lake 
as a domestic water source.  It was the ministries initial plan to create a permanent well as 
a water source.  The well proved to be unsuitable as a drinking water source and a cistern 
water system was installed using trucked in water for domestic use. 

Sentinel cages were used to monitor the efficacy of the treatment. Forest Lake cages were 
set on September 15th, each containing at least 3 yellow perch, red-sided shiners, or 
sucker species.  Cages were set in all different habitat types in the lake, and at various 
depths from 0.5m – 9m.  The cages were checked after 72 hours and all fish were dead.   
 



Discussion 
 
 With the discovery of yellow perch in Adams Lake and the results of outflow trapping it 
is evident that Forest Lake was contributing seed perch into the larger lake system.  As of 
yet the establishment of a population has not been confirmed and it is our hope that by 
cutting off the source, Forest Lake, no permanent population will establish itself.  The 
eradication of perch from Forest Lake, one of the last two connected systems, has 
eliminated the potential for further natural movement into the Adams drainage. While not 
directly connected to the larger lake system, the treatment of Nellies Lake also removed 
one of the remaining seed lakes from the list of potential sources for new introductions. 
 
A total kill is impossible to confirm at this time but sentinel cage results indicate that a 
total kill was achieved and continued monitoring for fish will be conducted to test for 
their presence.  Monitoring will also continue for water quality until we are satisfied that 
the chemistry has returned to background levels. Invertebrate and amphibian sampling 
will be conducted next spring to ensure that our mitigation measures were effective in 
minimizing the impact to these communities. 
 
The Ministry of Environment plans to continue moving forward towards totally removing 
spiny-ray fish species from the Thompson Drainage.  With only four known established 
populations remaining the Ministry plans to complete these lake rehabilitations over the 
next two years.  Gardom Lake is the next lake scheduled for treatment and is planned for 
September 2009.



References 
 
Bonner, S.A., B. D. Bolding, M. Divens, and W. Meyer. 2004. Effects of Introduced 
Fishes on Wild Juvenile Coho Salmon Using Three Shallow Western Washington Lakes. 
U.S. Fish and Wildlife Service. Office of External Programs, 4040 N. Fairfax Drive, 
Suite 130, Arlington, VA 22203 

Clark, Adrian. Fisheries Research Biologist., British Columbia Freshwater Fisheries 
Society, University of British Columbia, Vancouver, BC.  

Footen, B. 2003. Piscivorous Impaccts on Chinook (Oncorhynchus tshawytscha) in the Salmon 
Bay Estuary, the Lake Washintion Ship Canal and Lake Sammamish. Greater Lake Washington 
Chinook Workshop.  

Fuller, P. L., L. G. Nico, & J. D. Williams. 1999. Nonindigenous fishes introduced into 
inland waters of the United States. American Fisheries Society, Bethesda, Maryland, 613 
pp. 

 


	Removal of Spiny Ray Fishes from Headwater systems of the Thompson Drainage
	Final Report
	Abstract
	Table of Contents
	List of Figures
	Introduction
	Methods
	Results
	Discussion
	References

