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EXECUTIVE SUMMARY 

 

This report summarizes Sea Lamprey control activities conducted by the United States Fish and 

Wildlife Service and Fisheries and Oceans Canada in the Great Lakes during 2014.  These 

activities are consistent with the actions identified in the Great Lakes Sea Lamprey Control Plan 

to achieve Sea Lamprey abundance and marking targets that was adopted by the Great Lakes 

Fishery Commission in 2011.  Lampricide treatments were conducted on 71 tributaries and 13 

lentic areas.  Larval assessment crews surveyed 549 Great Lakes tributaries and 66 lentic areas 

to assess control effectiveness, plan future TFM treatments, and establish production capacity of 

streams.  Assessment traps were operated in 69 tributaries across the Great Lakes to estimate the 

adult Sea Lamprey populations in each Great Lake. 

 

Adult Sea Lamprey populations were evaluated relative to fish-community objectives for each of 

the lakes.  In Lake Superior, adult abundance (79,583, 95% CI: 59,591 ï 134,836) increased 

from the 2012 and 2013 abundance estimates.  The target level for Lake Superior is 39,260 ± 

21,262.  In Lake Michigan, abundance (59,687 95% CI: 54,709 ï 65,860) was within the target 

level of 59,192 ± 13,414 for the second consecutive year.  In Lake Huron, abundance (104,361, 

95% CI: 94,820 ï 125,439) showed a substantial reduction compared to the 2012 and 2013 

estimates. The target level for Lake Huron is 75,891 ± 20,203.  In Lake Erie, abundance (14,577, 

95% CI: 13,184 ï 16,342) decreased from the 2013 estimate but remains greater than the target 

level of 3,778 ± 1,206.  In Lake Ontario, abundance (19,482, 95% CI: 16,880 ï 24,032) was less 

than the target level of 34,200 ± 10,335 and is the lowest abundance estimate in the time series. 
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INTRODUCTION  

 

The Sea Lamprey (Petromyzon marinus) is a destructive invasive species in the Great Lakes that 

contributed to the collapse of Lake Trout (Salvelinus namaycush) and other native species in the 

mid-20
th
 century and continues to affect efforts to restore and rehabilitate the fish-community.  

Sea Lampreys attach to large bodied fish and extract blood and body fluids.  It is estimated that 

about half of Sea Lamprey attacks result in the death of their prey and an estimated 18 kg (40 

lbs) of fish are killed by every Sea Lamprey that reaches adulthood.  The Sea Lamprey Control 

Program (SLCP) is administered by the Great Lakes Fishery Commission (Commission) and 

implemented by two control agents: Fisheries and Oceans Canada (Department) and the United 

States Fish and Wildlife Service (Service).  The SLCP is a critical component of fisheries 

management in the Great Lakes because it facilitates the rehabilitation of important fish stocks 

by significantly reducing Sea Lamprey-induced mortality. 

 

As part of A Joint Strategic Plan for Management of Great Lakes Fisheries, the lake committees 

developed fish-community objectives for each of the Great Lakes.  The fish-community 

objectives include goals for the SLCP that, if achieved, should establish and maintain self-

sustaining stocks of Lake Trout and other salmonines by minimizing Sea Lamprey impacts on 

these stocks.  The lake committees have agreed to Sea Lamprey abundance and Lake Trout 

marking targets for each of the lakes.  This report outlines the program conducted by the control 

agents and the Commission in 2014 to meet these targets. 
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FISH-COMMUNITY OBJECTIVES  

 

Each lake committee has published qualitative goals for Sea Lamprey control in their fish- 

community objective documents.  During 2004, the lake committees agreed to explicit Sea 

Lamprey suppression targets designed to meet their fish-community objectives.  In lakes 

Superior, Michigan and Erie, the targets were developed from a five-year period when marking 

rates resulted in a tolerable annual rate of mortality on Lake Trout.  A target and range of adult 

Sea Lamprey abundance was calculated for these lakes from the estimated average abundance 

over a five-year period when marking rates were closest to 5 A1-3 marks per 100 Lake Trout 

>533 mm.  Similarly, a target and range was developed for Lake Ontario from the estimated 

average abundance over a five-year period when marking rates were closest to 2 A1 marks per 

100 Lake Trout >431 mm.  In Lake Huron, the abundance target and range was calculated as 

25% of the estimated average during the five-year period prior to the completion of the fish-

community objectives (1989ï1993).  

     

The performance of the SLCP is evaluated annually by contrasting adult Sea Lamprey abundance 

with the Lake Trout marking rate against these targets.  Lake-wide adult abundance is estimated 

by the Service and Department using a combination of mark-recapture and trapping efficiency 

estimates of adults in streams with traps, and regression model-predicted estimates in streams 

without traps.  Since the model for estimating adult abundance is updated annually using all 

available data, the adult estimates for previous years can change, which in turn, can cause the 

adult targets to change.  Lake Trout marking rates are assessed and collected by the member 

agencies that comprise the lake committees and their technical committees. 

 

 

Lake Superior      

 

The Lake Superior Committee established the following goal for Sea Lamprey control in Lake 

Superior: 

 

¶ Suppress Sea Lampreys to population levels that cause only insignificant mortality on adult 

Lake Trout. 

 

The target and range of adult Sea Lamprey abundance for Lake Superior was calculated from the 

estimated average abundance for the five-year period, 1994ï1998, when marking rates were 

closest to 5 marks per 100 fish (5.2 A1-3 marks per 100 Lake Trout >533mm).  The calculated 

target abundance in Lake Superior is 39,260 ± 21,262 Sea Lampreys.  

 

During 2014, adult Sea Lamprey abundance in Lake Superior was estimated to be 79,583 (95% 

CI; 59,591 ï 134,836), an increase from 2012 and 2013 abundance estimates.  The Sea Lamprey 

marking rate on Lake Trout is currently at 2.5 A1-A3 marks per 100 Lake Trout >533mm, which 

is less than the target of 5 marks per 100 fish. 
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Lake Michigan 

 

The Lake Michigan Committee established the following goal for Sea Lamprey control in Lake 

Michigan: 

 

¶ Suppress Sea Lamprey abundance to allow the achievement of other fish-community 

objectives. 

 

Sea Lamprey control has the most direct effect on achieving objectives for Lake Trout and other 

salmonines: 

 

¶ Establish self-sustaining Lake Trout populations. 

 

¶ Establish a diverse salmonine community capable of sustaining an annual harvest of 2.7 to 

6.8 million kilograms (6 to 15 million pounds), of which 20-25% is Lake Trout. 

 

The target and range of adult Sea Lamprey abundance for Lake Michigan was calculated from the 

estimated average abundance for the five-year period, 1988ï1992, when marking rates were 

closest to 5 marks per 100 fish (4.7 A1-3 marks per 100 Lake Trout >533mm).  The calculated 

target abundance in Lake Michigan is 59,192 ± 13,414 Sea Lampreys.  

 

During 2014, adult Sea Lamprey abundance in Lake Michigan was estimated to be 59,687 (95% 

CI; 54,709 ï 65,860), which was within the target range for the second consecutive year.  The 

Sea Lamprey marking rate on Lake Trout is currently at 10.0 A1-A3 marks per 100 Lake Trout 

>533mm.  The marking rate has been greater than the target of 5 marks per 100 fish since 1996. 

 

 

Lake Huron 

 

The Lake Huron Committee established the following specific goal for Sea Lamprey control in 

Lake Huron: 

 

¶ Reduce Sea Lamprey abundance to allow the achievement of other fish-community objectives. 

 

¶ Obtain a 75% reduction in parasitic-phase Sea Lampreys by the year 2000 and a 90% 

reduction by the year 2010 from present levels. 

 

This Sea Lamprey objective supports the other fish-community objectives, specifically the 

salmonine objective: 

 

¶ Establish a diverse salmonine community that can sustain an annual harvest of 2.4 million 

kg, with Lake Trout the dominant species and anadromous (stream-spawning) species also 

having a prominent place. 

 

The adult Sea Lamprey abundance target and range for Lake Huron were calculated as 25% of 

the estimated average abundance during the five-year period prior to the publication of the fish-

community objectives (1989ï1993).  The calculated target using these data is 75,891 ± 20,203 
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Sea Lampreys in Lake Huron.  Unlike the other Great Lakes, this explicit target was not based on 

observed marking rates that resulted in a tolerable annual Lake Trout mortality rate.  

  

During 2014, adult Sea Lamprey abundance in Lake Huron was estimated to be 104,361 (95% 

CI; 94,820 ï 125,439).  The 2014 abundance estimate represents a substantial reduction when 

compared with the 2012 and 2013 estimates.  The Sea Lamprey marking rate on Lake Trout is 

currently 11.6 A1-A3 marks per 100 Lake Trout >533 mm.  The marking rate has been greater 

than the target of 5 marks per 100 fish since 1983.  

 

 

Lake Erie 

 

The Fish-Community Goals and Objectives for Lake Erie does not include a specific Sea 

Lamprey objective, however it does acknowledge that effective Sea Lamprey control is needed to 

support the fish-community objectives for Lake Erie, especially those related to Lake Trout 

restoration: 

 

¶ Eastern basin ï provide sustainable harvests of Walleye, Smallmouth Bass, Yellow Perch, 

Whitefish, Rainbow Smelt, Lake Trout, Rainbow Trout, and other salmonines; restore a self-

sustaining population of Lake Trout to historical levels of abundance. 

 

The Lake Trout management plan for rehabilitation of self-sustaining stocks in the eastern basin 

of Lake Erie prescribed a maximum annual mortality of less than 40% to permit the 

establishment and maintenance of suitable stocks of spawning adults.  Mortality was to be 

controlled through management of fishery exploitation and continued suppression of Sea 

Lampreys.  

 

The target and range of adult Sea Lamprey abundance for Lake Erie were calculated from the 

estimated average abundance for the five-year period, 1991ï1995, when marking rates were 

closest to 5 marks per 100 fish (4.4 A1-3 marks per 100 Lake Trout >533mm).  The calculated 

target abundance in Lake Erie is 3,778 ° 1,206 Sea Lampreys.   

 

During 2014, adult Sea Lamprey abundance in Lake Erie was estimated to be 14,577 (95% CI: 

13,184 ï 16,342).  For the sixth consecutive year, this level of abundance is greater than the 

target range.  The Sea Lamprey marking rate on Lake Trout is currently 16.6 A1-A3 marks per 

100 Lake Trout >533mm. 
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Lake Ontario 

 

The Lake Ontario Committee established the following goal for Sea Lamprey control in Lake 

Ontario: 

 

¶ Suppression of Sea Lamprey populations to early-1990s levels. 

The Lake Ontario Committee recognized that continued control of Sea Lampreys is necessary for 

Lake Trout rehabilitation and stated a specific objective for Sea Lampreys: 

 

¶ Control Sea Lampreys so that fresh wounding rates (A1) of Lake Trout larger than 431 mm is 

less than 2 marks/100 fish. 

 

This objective is intended to maintain the annual Lake Trout survival rate of 60% or greater to 

support a target spawning stock of 0.5 to 1.0 million adults of multiple year classes.  Along with 

Sea Lamprey control, angler and commercial exploitation will also be controlled so that annual 

harvest does not exceed 120,000 fish in the near term. 

 

The target for Lake Ontario Sea Lamprey abundance was first calculated using the same marking 

statistics as the other lakes (A1-A3 marks).  During 2006, the target and range were revised using 

A1 marks exclusively, which have been more consistently recorded on Lake Ontario.  Also, the 

target marking rate of less than 2 A1 marks per 100 Lake Trout was explicitly identified as 

producing tolerable mortality in the Lake Trout rehabilitation plan.  The target and range of adult 

Sea Lamprey for Lake Ontario was calculated from the average abundance estimated for the five-

year period, 1993ï1997, when marking rates were closest to 2 marks per 100 Lake Trout >431 

mm (1.6 A1 marks per fish >431 mm).  The calculated target adult abundance in Lake Ontario is 

34,200 ± 10,335 Sea Lampreys. 

 

During 2014, adult Sea Lamprey abundance in Lake Ontario was estimated to be 19,482 (95% 

CI; 16,880 ï 24,032), which was less than the fish-community objective target range and the 

lowest estimate in the time series.  The Sea Lamprey marking rate on Lake Trout is currently 1.6 

A1 marks per 100 Lake Trout >431mm.   
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LAMPRICIDE CONTROL  

 

Tributaries harboring larval Sea Lampreys are treated periodically with lampricides to eliminate 

or reduce larval populations before they recruit to the lake as feeding juveniles.  Service and 

Department control units administer lampricide formulations (TFM or TFM augmented with 

Bayluscide 70% wettable powder or 20% emulsifiable concentrate) and analyze active 

ingredients during stream treatments, and apply Bayluscide 3.2% granular (GB) to control 

populations inhabiting lentic areas.  Specialized equipment and techniques are employed to 

provide concentrations of lampricides that eliminate about 95% of the Sea Lamprey larvae while 

minimizing the risk to non-target organisms. 

 

The Lampricide Control Task Force (LCTF) was established by the Commission during 

December 1995 and charged to improve the efficiency of lampricide control, maximize Sea 

Lampreys killed in stream and lentic treatments (while minimizing lampricide use, costs, and 

impacts on aquatic ecosystems), and define lampricide control options for near and long-term 

stream selection and target setting.  The task forceôs report on the charges during 2014 is 

presented in the LCTF section of this report. 

 

During 2014, lampricide treatments were conducted on 71 tributaries and 13 lentic areas of the 

Great Lakes (Table 1).  Historical control efforts compared to 2014 control efforts are presented 

in Figure 1. 

 

Table 1. Summary of lampricide applications in tributaries of the Great Lakes in 2014. 

Lake 

Number of 

Streams 

Number of 

Lentic 

Discharge 

(m
3
/s) 

Distance 

Treated (km) 

TFM 

  (kg)
 1,2

 

Bayluscide    

   (kg)
 1,3

 

Superior 25 7 171.4 670.2 17,146.0 758.2  

Michigan 22 5 219.3 1,793.8 47,778.5 397.6  

Huron 12 1 124.3 991.4 28,282.4 2,078.6  

Erie 2 0 1.8 20.0 487.5 0.0  

Ontario 10 0 48.1 235.2 6,654.5 24.9  

Total 71 13 564.9 3,710.6 100,348.9 3,259.3  
1Lampricide quantities are reported in kg of active ingredient. 
2Includes solid formulation of TFM.  
3Includes 3.2% granular Bayluscide applied to lentic areas. 
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Figure 1.  Row 1: Number of control field days (orange bars).  Row 2: TFM used (kg active ingredient, yellow bars).  Row 3: 

Bayluscide used (kg active ingredient, purple bars).  All rows: Abundance of adult Sea Lampreys is shown with blue lines.  All metrics 

plotted against the Sea Lamprey spawning year.  Control metrics are offset by 2 years, e.g., control applied during 2006 is plotted on 

the 2008 spawning year - the year the treatment effect would first be observed in the adult Sea Lamprey population.
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Figure 2.  Location of tributaries treated with lampricide in 2014. 


































































































































































































