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EXECUTIVE SUMMARY

This report summarizeSea Lampregontrol activities conducted biye United States Fish and
Wildlife ServiceandFisheries and OcearSanadain the Great Lakes during 2@1 These

activities are consistent with the actions identifieth@Great LakesSea LampregZontrol Plan

to achieveSea Lampregbundance andcharkingtargets that was adopted by the Great Lakes
Fishery Commission in 2011Lampricide treatments were conducted/drtributaries and13

lentic areas. Larval assessment crews survéy@dsreat Lakes tributaries an@l6 lentic areas

to assess control effeediness, plan future TFM treatments, and establish production capacity of
streams. Assessment traps were operaté@ tributaries across the Great Lakes to estimate the
adult Sea Lamprepopulatiors in each Great Lake.

Adult Sea Lamprepopulationswere evaluatedelative to fisacommunity objectives for each of
the lakes. In Lake Superi@adultabundancg79,383, 95% CI: 595911 134836) increased
fromthe 2012 and 2013 abundance estimatdse target levetor Lake Superior i89,260 +
21,262.In Lake Michiganabundancg59,687 95% CI54,709i 65,860 waswithin the target
level 0f59,192 + B,414for thesecondconsecutive yearin Lake Huron, abundancé04,34.,

95% CI: 94,820 125,439 showed asubstantial reductiosomparel to the2012and 2013
estimats. The target level for Lake Huron 65,891 + 20,203 In Lake Erie abundancel4,577,
95% CI: 13,184 16,342 decreasedrom the 2013 estimateut remainsgreater than the target
level of 3,778 + 1,206In Lake Ontario, abundancé9,482, 95% CI116,880i 24,0329 wasless
thanthetargetlevel 0f34,200+ 10,335and is the lowest abundance estimate in the time series.



INTRODUCTION

TheSea LampreyPetromyzon marinyss a destructive invasive species in the Great Lakes that
contributed to the collapse bake Trout(Salvelinus namaycuglnd other native species in the
mid-20" century and continugs affectefforts to restore and rehabilitate figh-community

Sea lamprey attach to large bodied fish and egtralood and body fluids. It isstimated that
about hdl of Sea Lamprewttacks result in the death of their prey and an estimi&déd (40

Ibs) of fish are killed by ever§ea Lampreyhat reaches adulthoodhe Sea Lampreyontrol
Program (SLCPis administered by the Great Lakes Fishery Commiss§iomnission and
implementedy two control agent$zisheries and Ocea@anadgDepartmentandthe United
Statedrish and Wildlife ServiceService. The SLCPis a critical component of fisheries
management in the Great Lakes because it facilitates the rehabilitation of important fish stocks
by significantly reducingea Lampreynducedmortality.

As part ofA JointStrategic Plan foManagement oGreat Laked-ishelies, the lake committees
developed fiskcommunity objectives for each of the Great Lakes. Thedshmunity

objectives mclude goal$or the SLCPthat, if achievedshould establish and maintaalf
sustaining stocks dfake Troutand other salnmanes by minimizingSea Lampreympactson

these stocks. The lake committees have agreBddad_amprewbundance andake Trout
markingtargets for each of the lake$his report outlines the program conducted by the control
agents and th€Eommissionin 2014 to meet these targets.



FISH-COMMUNITY OBJECTIVES

Each lake committee has published qualitative goalSéarLampregontrolin their fish
community objective documents. During 2004, the lake committees agreed to &qdicit
Lampreysuppression targets designedrteet their fishcommunity objectivesin lakes
Superior Michigan and Erigthe targets were developed frorfivee-year period whemarking
rates resulted in a tolerable annual rate of mortalityake Trout A target ad rarge ofadult
Sea Lampreybundance wasalculated fothese lakefrom the estimatedverageabundance
over afive-year period whemarkingrates were closest ®A1-3 marks per 10Qake Trout
>533 mm. Similarly, a target and rangasdeveloped foL.ake Ontario from the estimated
averageabundance overfave-year period whemarking rates were closest /A1 marks per
100Lake Trout>431 mm In Lake Huron,leabundanceéarget and range agcalculated as
25% of the estimated average duringfilie-year period prior to the completion of thgh-
communityobjectives (19801993).

The performancef the SLCPis evaluatecannuallyby contrastingadultSea Lampreybundance
with the Lake Troutmarkingrate against treetargets. Lakewide addt abundance is estimated
by the Service and Departmensinga combination of markecaptureand trapping efficiency
estimates o&dultsin streams with traps, andgression modepredicted estimatda streams
without traps. Since the model for estimatigglultabundance is updated annually using all
available data, thadultestimates for previous years can change, which in tangause the
adulttargets to changel.ake Troutmarkingrates are assessed awtlected by tk member
agencies that comprise the lake committees and their technical committees.

Lake Superior

The Lake Superior Committee established the following goebéar Lampreygontrolin Lake
Superior:

1 Suppres$Sea Lampreyto population levels that cause only insignificant mortality on adult
Lake Trout

The targetand range oddultSea Lampreybundance for Lake Superiwascalculatedrom the
estimatechverage abundandéer thefive-year period, 19941998, whermarkingrates were
closest td marks per 106ish (5.2 Al-3 marks per 10Qake Trout>533mm). The calculated
target abundance in Lake Supeii®89,260 * 21,265ea Lamprey

During 2014, adulSea Lamprepbundance in Lake Superior was estimated (6983 (95%
Cl; 5959171 134836), anincrease from 2012 and 2013 abundance estimatesSea Lamprey
markingrate onLake Troutis currentlyat2.5A1-A3 marksper 100Lake Trout>533mm which
is lessthan the target of Bharks per 10@ish.



L ake Michigan

The Lake Michigan Committee established the following goaGta Lampregontrolin Lake
Michigan:

1 Suppres$Sea Lampregbundanceo allow the achievement of othfégsh-community
objectives.

Sea Lampreygontrolhas the most direct effect on achieving objectives.&e Troutand other
salmornnes

1 Establish selsustainingLake Troutpopulations.

1 Establish a diverse salmonine community capable of sustaining an annual harvest of 2.7 to
6.8 million kilograms (6o 15 million pounds), of which ZZ6% isLake Trout

The target and range atlultSea Lamprewbundance for Lake Michiganascalculated from the
estimatechverage abundance for tfiee-year period, 19881992, whermarkingrates were
closest tcb marks per 100 fish (4.7 A2 marks per 10Qake Trout>533mm). The calculated
target abundance in Lake Michigan59,192 + 13,41&ea Lamprey.

During 204, adultSea Lamprepbundance in Lake Michigan was estimated t6$%687 (95%
Cl; 54,7091 65,860, which waswithin the target rangtor the second consecutive yedie
Sea Lampreynarkingrate onLake Troutis currently atl0.0 A1-A3 marksper 100Lake Trout
>533mm. The marking rate has been greater than the targetair&sper 100 fishsince 1996.

Lake Huron

The Lake Huron Committee established the following specific go@darLampreygontrolin
Lake Huron:

1 ReduceSea Lampregbundance to allow the achievement of otherdismmunity objectives.

1 Obtain a 75% reduction in parasitighaseSea Lampreyby the year 2000 and a 90%
reduction by the year 2010 from present levels.

This Sea Lamprewpbjective supports the other fislommunity objectives, specifically the
salmonine objective:

1 Establish a drerse salmonine community that can sustain an annual harvest of 2.4 million
kg, withLake Troutthe dominant species and anadromous (Sstrepawning) species also
having a prominent place.

TheadultSea Lamprewbundance target and range for Lake Huron were calculated as 25% of
the estimated averagdundanceluring thefive-year period prior to the publication of tfigh-
community objectives (1989993). Thecalculatedarget using these daw®75,891 + 20,03



Sea Lampreyin Lake Huron. Unlike the other Great Lakes, this explicit target was not based on
observednarkingrates that resulted in a tolerable anriLedte Troutmortality rate.

During 2014, adulSea Lamprepbundance in Lake Huron was estimated to be 104&®%6
Cl; 94,820 125,439). The0l4abundance estimatepresents a substantial reduction when
compared with the 2012nd 2013stimats. The Sea Lampreynarking rate orhake Troutis
currently 116 A1-A3 marksper 100Lake Trout>533 mm. Themarking rate has been greater
than the target of Bharksper 100fish since 1983

Lake Erie

TheFish-Community Goals and Objectives for Lake Ehies not include a specif@ea
Lampreyobjective, however it does acknowledge that effeciiga Lampreygontrolis needed to
support the fiskcommunity objectives for Lake Erie, especially those relatédke Trout
restoration:

1 Eastern basin provide sustainable harvests\6hlleye,SmallmouthBass,Ydlow Perch,
Whitefish,RainbowSmelt,Lake Trout RainbowTrout, and other salmonines; restore a self
sustaining population dfake Troutto historical levels of abundance.

TheLake Troutmanagement plan for rehabilitation of sglfstaining 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 suppresSiea of
Lampres.

The target and range aflultSea Lampreybundance for Lake Erie were calculated from the
estimatechverage abundance for tfiee-year period, 19911995, wienmarkingrates were
closest tdd marks per 100 fish (4.4 A2 marks per 10Qake Trout>533mm). The calculated
target abundance in Lake Erie3ig78° 1,206Sea Lamprey.

During 204, adultSea Lamprepbundance in Lake Erie was estimated t44&77(95% CI:
13,1847 16,349. For thesixth consecutive yearhis level of abundands greater thanthe
target range The Sea Lampreynarkingrate onLake Troutis currentlyl6.6 A1-A3 marks per
100Lake Trout>533mm

10



Lake Ontario

The Lake Ontario Committee established the following goabéa Lampreygontrol in Lake
Ontario:

1 Suppression dbea Lamprepopulations to earhi990s levels.
The Lake Ontario Committee recognized that continued cont®¢afLampreyis necessary for
Lake Troutrehabilitation and stated a specific objectiveSea Lamprey.

1 Control Sea Lampreyso that fresh wounding rates (Al)ake Troutlarger than 431 mm is
less than 2 marks/100 fish.

This objective is intended to maintain the anrigde Trou 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 Lampreyontrol, 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 Ontari®ea Lampreybundance was first calculated using the same marking
statistics as the othéakes (AXA3 marks). During 2006, the target and range were revised using
Al marks exclusively, which have been more consistently recorded on Lake Ontario. Also, the
target marking rate of less than 2 A1 marks perlldk& Troutwas explicitly identifed as

producing tolerable mortality in tHeake Troutrehabilitation plan. The target and range of adult
Sea Lampreyor Lake Ontario was calculated from the average abundance estimatedfiice-the
year period, 19931997, when marking rates were cloges? marks per 10Dake Trout>431

mm (1.6 A1 marks per fish >431 mm). The calculated target adult abundance in Lake Ontario is
34,200+ 10,335Sea Lamprey.

During 2014, adulBea Lampreybundance in Lake Ontario was estimated to be 19,482 (95%
Cl; 1688071 24,032), which wakessthan the fiskcommunity objective target range and the
lowestestimaten the time seriesThe Sea Lampreynarkingrate onLake Troutis currentlyl.6

Al marksper 100Lake Trout>431mm.

11



LAMPRICIDE CONTROL

Tributaries harboring larvé@@ea Lamprey 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 formulationd{Td 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 equip@rghtechniques are employed to
provide concentrations of lampricides that eliminate about 95% &dhd_amprejarvae while
minimizing the risk to nottarget organisms.

TheLampricide Control Task Force (LCTF) was established bytramissiorduring

December 199and chargedb improve the efficiency of lampricide control, maxim&ea
Lampreys killed in stream and lentic treatments (while minimizing lampricide use, costs, and
impacts on aquatic ecosystems), and define lampricide controhsftionear and lonrterm

stream

selection

and

presented in the LCT$ection of thiseport

teport gnehie chargekiting 204 is

The

During 2014 lampricidetreatments were conducted ontributaries and 3 lentic areas othe

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

in Figurel.

Table 1. Summary of lampricide applicationstiibutaries of the Great Lakes 2014.

Number of Numberof Discharge  Distance TFM Bayluscide
Lake Streams Lentic (m%s)  Treated (km)  (kg)'? (kg)*?
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

YLampricide quantities are reported in kg of active ingredient.

2Includessolid formulation of TFM.

®Includes 3.2% granular Bayluscide applied to lentic areas.
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Figure 1. Row 1: Number of control field days (orange balRhw 2: TFM used (kg active ingredient, yellow barRpw 3:

Bayluscide used (kg active ingredient, purple bafd)rows: Abundance of adubealLampreys is shown with blue lineéll metrics
plotted against thBeaLamprey spawning yeaControl metics are offset by 2 years, e.g., control applied during 2006 is plotted on
the 2008 spawning yeathe year the treatment effect would first be observed in the Sehiltamprey population.
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Figure 2. Location of tributariesreated with lampricide in 2@1
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