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EXECUTIVE SUMMARY

Northern PikgEsox luciysa norrnative invasive species in thewerColumbia River watershedereintroduced

in the US and have recently colonized a significant portion of the Canadian Columbia River below Hiaylsittee:
Dam(HLK)First detected in the Lower Columbia River in 200&thern Pike have the potential to significantl
impact sport fish populationand SARA listed spedigscovery efforts through competition, predation, and
introduction of diseaseThis report summarizethe 2014Northern Pike GHNet Suppression Program implemented
by the MFLNRO and Teck Metals Ltd.

A total of 133 Northern Pike were removed during the 2014ngilting program. The total known and recorded
Northern Pike removed fra the lower ColumbiaRverin 2014 is 163A simple LincohiPetersen mark and
recapture estimate was conducted using the PIT tag recapturesstildatedthe population of Northern Pike in
the Lower Columbia River to be 725 with a lower @a#fidence inteval (Cl)of 478 and an upper 95% CI of 2,7B9.
total of 69% of the Nrthern Pike catch occurred itMay with an average CPUEQ044 NP/hr per net or 3.48 NP/day
(8 hr) per net. Twelve species or species groups of fish were captured during-tiedt@ity and total bycatch was
327 with 85% being released alive.

Approximately75% of Northern Pikeapturedhad empty stomachand 25% containedative fish spe@s
(particularly salmonids) akeir primary prey White $urgeonwere notfound to beconsumed kg any ofthe
capturedNorthern Pkein 2014. Northern Pike growth rates anagh in the Lower Columbia River, averaging 1.42
kg/yr. The average fork length of capturedthern Plke was 68 cm with a range of 37 cm to 96 drhe average
Northern Pike weightvas 3.15 kg with a range of 0.45 kg to 9.85Tkteywere caught primarily in shallow water
habitet less than 4 m deeprhe gender distributioras determined by dissectionf Northern Pike was 60 males
(45%), 46 females (35%) and 27 of unknown sex (20%)

Assuming the population is 725, the gi#tting suppression program in 2014 removed approximately 18% of the
Northern Pike. When combined with the angler returns and the BC Hydro Large River Indexing Program the total
Northern Pike removal for 2014 @pproximately 20% of the estimated population. Thas corroboratedby the

20% percent of PIT tags recaptured in 2014

The increase dflorthern Pike posgsignificantthreatsto the Columbia River ecosystem includprgdationof

native species, introdction of a wide variety of pasites and diseasgand competition with other species for
common food resource The current githetting suppression program has helped to eliminate approximately 20% of
the Northern Pikepopulation, but more rigorous effts may be required to control this invasive species bethey

get significantly establishedGiven the unexpectedly low population estimate and high rate of removal (20%) in a
pilot level program, it is likely that if operational level control measuaee implemented soon, there is a high

chance of suppressing pike populations at a level that will have limited effects on the native fish population.
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BACKGROUND STUDY AREA

InvasiveNorthern Rke (Esox lucidgrecently colonized th€anadian portiof the LowerColumbia RivefLCRafter
illegal introductions to US tributaries of the Columbia drainaga@® Qreille Riverypstreamof BC and have now
moveddownstream into the Columbia River n€krail, and upstream to the Hugh Keenleyside [EK)Figure 1)
In the US portion of the Periel Qreille Rive(Box Canyon ReservgiNorthern Pikg NP)populations increased from
400 in 2006 to >,500 NHAn 2010, while most other species have declined significahtlpison, pers comm). To
control the Northern Pike populations in the Box Canyon Rese, gill netting suppressioand angler removal
programs were established undarjoint initiative between the Kalispel Natural Resources Department and the
Washington Department of Fish and Wildiife2010. TheUSnetting and angler removal progmshave successfully
reducedNorthern Pikenumbers by almost 90% the Box Canyon Reservaindongoing efforts will continu@n

2015 Northern Pike were first detected in the BC section of the Colufbiardownstream d Hugh L. Keenleyside
Dam in 2009and nultiple hydroeéctric facilities on the Pen8l Qreille River may have slowed the invasion, but
havealso provided habitat suitable for colonizati¢ford et al2014) Northern Rke are a highly piscivorotish and
can be troublesome for managegiven their ability to exetbp-down effects and alter fish communitiéBlinders
and Bonar 2004)he increase dflorthern Pikeposes severalthreats to the Columbia River ecosysteimcluding
predationof nativespeciesintroduction of a wide variety of parasites and diseases T&igenophorusapeworm is
a high riskparasite is not native to the Columbia system, and significantly afféatstable quality of salmonids),
and competition with other species faommon food resources (reducing growth and survivddrthern Pikecould
also impact opportunities to recov&ARA listedpecies such as Whigturgeon ShortheadSculpin and Umatilla
Dacein the Columbia River.

Recognizing the concerns and threassociated with the Northern Pike introductioimsBC the Ministry of Forest
Lands and Natural Resource Operations (MFLNRO) initiated a recent gill netting program, a change to angling
regulations (unlimited daily quota) and the implementation of an irinerfieducation and award program aimed at
encouraging anglers to remove Northern Pike. In addition to the Province of BC mitigation strategiésefbdsk

Ltd hasimplemented aNorthern Pikegill netting suppression prograas part of theUpper Columbia iRer White
SturgeonRecovery Initiativél 2 02 Y LI SYSy (i ( Kl assess/iheampacss @ Aative fish shéiiesi
particular White Sturgeonr)y investigating preyhrough stomach analysighisreport summarizes the data
collected during the @14 Northern Pike gill netting suppression program conducted by the Mountain Water
ResearcfMWR)for MFLNRO and Teck Metals.Ltd

The following key objectives are the focus of therentLCR NP Suppression program:

1) Reduce the number of Northern Pike pent in the Lower Columbia River in British Columbia downstream of
the HLK Darand assess the feasibility of longer term control

2) Assess Northern Pike prey speci@sparticulardetermine if White Sturgeoand other native fistare being
consumed by Nortbrn Pike
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METHODS

Angler Incentive Program

In 2013, 3MNorthern Pike weréassive Integrated Transpond@®{-taggedand released  MFLNR@nd Golder
Associatesis part oa MFLNRQ@nder tag reward programrlheanglerincentive pogram included PIT tagging pike
in the head, and requesting that anglers return heads of cagatyike to a Ministry office. PIT tag returns were
worth $500 to the angletFigure 2)

NOTICETO ANGLERS

$500 REWARD
OFFERED FOR NORTHERN PIKE HEADS

Tags have been placed in the head of a number of pike
throughout the Columbia River and each pike head returned
with a tag will be worth $500. These tags will not be visible
to anglers, so anglers are encouraged to return the heads of
all captured pike.

Pike heads should be presented at the FrontCounter BC in
Castlegar at 845 Columbia Ave. (Mon - Fri, 8:30 a.m. - noon,
1:00 p.m. - 4:30 p.m.) to determine if they are eligible for
the reward. This reward program will be in effect from
August 21, 2013 until at least March 15, 2014.

This program is part

of an effort to reduce

pike numbers, gain Northern pike daily
information on the quota = UNLIMITED
distribution and

abundance of this Anglers are
non-native invasive .
Dredhtor andacsess €Ncouraged to kill
the impact on native all captured plke
fish populations.

- For further information contact the

Ministry of Forests, Lands and Natural

C%RIH}K{SB[B Resource Operations: 250-354-6333

Figure 2. MFLNRO angtdag reward program pster.

Gill Net Suppression

Gill netting was primarily completed in areaskabwn concentration®f Northern Pikenear Castlegdn the
Robson Reach aretwnstream ofHLK damOther areas with similar habitat characteristics @ining a
combination of shallow water and abundant aquatic vegetation were also sampled in the Kootenay River and
mainstem LCRFort Shepard AreajearBeaver Creek and th&/aneta dam (see Figurg.31onofilament gill nets
with the same specificatioridentified in the US abeing highly effective for NP removal were used (Table 1).



Table 1. Gill-net dimensions used for the LCR NP mechanical suppression in.2014

Panel Number Length (m) Depth (m) Mesh Size (cm

1 9.1 1.8 2.5
2 9.1 1.8 3.2
3 9.1 1.8 3.8
4 9.1 1.8 4.5
5 9.1 1.8 5.0

TotalNet Length 46 m - -

Sets were randomly selectedshallow waer bays known to have high NiBundance, and in locations théinited
bycach of salmonids and stgeon. Gill nets wereget for a maximum of 4 hrs tonit native bycatch and mortality.
All bycatchwasreleased alive if possibl&wo nighttime sets were tested and it was determined that the bycatch
and mortalityof native species was too higimd pike CPUR&aslower than day setsso all subsequent netets were
completed during daylight hours and checked frequerAlly captured NP wereuthanizedandthen measured for
weight and lengthscanned for a PIT tagndassessed fasex/maturity. Thestomach content®f all captured NP
were examinedin the field at time of capture andecorded Initially the stomach contents were going to be sent to a
lab to be analysed, but it was determined that the contents were easily identified in theafidldecordednsite
Approximately 30 cleithrum samples were ¢akfrom NP of various sizaad kept frozen. €lthra are paired, flat
bones, and are components of the pectoral girdle. In Northern Pike thélgitis located below the skin of the
posterior edge of the operculum opening and is used for aging indiMiia(Euchner, 1988Jhe cleithrum
samples are currently being agéibtalgill-netting effort in 2014 waslistributed throughout the year ovet6 days
with a crew of two deploying 2 to®ets twice a day if possible (Table S)aff from both the MENFO and MWR
deployed the nets in 2014.

Table 2  LCR NP gilietting scheduleand effort, 2014

NP gilinetting date  Number of Nets Bployed Total Set Hours

Aprik16-14 3 2.45
May-09-14 2 7.72
May-13-14 4 18.10
May-19-14 14 28.10
May-20-14 13 68.53
May-21-14 12 53.15
May-22-14 13 50.07
May-23-14 8 37.62
August22-14 14 43.52
August23-14 16 43.72
August24-14 16 55.93
August25-14 8 28.77
Novemberl7-14 8 32.17
Novemberl18-14 8 42.03
Novemberl19-14 8 38.17
November20-14 8 33.48
Total 155 583.53
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The followingable describes the gill netting data collected for each-set

Table 3. LCR NP gilietting data collection description, 2014.

1 Date 1 SetlID 1 Location(UTM)
T Timein 1 Time out 1 Total Hours Deployed
1 Float Number 9 Area Description 1 Systemand WaterTemperature
1 Species Captured 1 Bycatch Count 1 Bycatch Released Alive
1 Fork Length of all NI 1 Weight of all NP 1 PIT Tag Number
1 NP Gender 1 NP Maturity 1 NP Stomach Contén
Data Analysis

The data were entered into a custom designed Access database and were screened for typographical errors througl|
plotting and data summaries prior to plotting and analysis.

Two primary pieces of farmation collected during the gill rténg were analyzedthe totalamount of effort (net
hoursg andthe average catch ratehich is referred to a€atch Per Unit Edrt (CPUEIN this report A parallel
calcuation was done for each net set to expand the CPUE/hr by an 8 hour day to ackd&E48 hr day for each
net-set.

In additon to the catch ratesanalysis of other datmcluded: a LincokPetersen mark andecaptureNPpopulation
estimate based on the number of PIT tags recaptyoadich rates by seasolength and weight frequencies
capturedNorthern Pikegrowth rates of recaptured Northern Pike, Northern Pike gender distribution, Northern Pike
stomach analysis by prey species, and bycatch rates

Pathology Sampling

A total of nine pike samples collected during-gét surveys wre submitted the Provincial Freshwater Fisheries
Society of BOFFSB@ish Health Lab for standard disease screeniegee8ing included viral tests (IHNv, IPNv and
VHSv)bacterial tests\arious pathogenic bacteria) and parasit€sgdenophorus crassand others of interest)
following standard Canadian Fish Health Protection Regulation (CHi&#R)ds.

RESULTS

Angler Incentive Progranand PIT Tag Returns

Anglers have returned a total of 21 Northern Pike heads to date, and no PIT tegpregnt. However, thagill-

netting program eturned a total 6PIT tag®r 20% Based on the PIT tag returasd overall numberghe gill netting
program seems to be the most successful way to remove Northern Pike from the sydtemever, the angler

return program was an effective means to communicate and engage with anglers, and relay the importance of pike
removal.

Gill Net Boat Electrofishing and Angle&Suppressiomnd Analysis

A total of 133 Northern Pike were removed during the 2014ngiting programn. An additional 30 Northern Pike (21
from anglers and 9 from thBC Hydrd.arge River Indexing program) were confirmed to be removed from the LCR in
2014. The total known ahrecorded Northern Pike removed from the Li@R014 is 163. During the gill neett)

program, Northern Pike were gntaptured in the Robson ReacteA(upstream of river km 7andalthough other

6



areas were sampledith no capturesthe CPUE in the Robs®&eacharea was only included in the analy@fsgures

5-14) because a lack of g capture and low habitat suitability suggests that these area will not be included in future
programs. Gill nettingtrials in April did not capture any pikeand thesea®nal catch rates of NP were highésthe

spring during May when NortherPike wereconcentrated in shallow watespawningareas A breakdown ofhe

number of NP caught peseason can be found in Figure. & total of 69% of the NP catdtcurredin May with an
average CPUE 0f44 NP/hr per net or 3.48 NPag (8 hr) per net (Figure 16 and 1 The CPUE farsinglecrew of

two deploying eight net a day for 8 houris the Robson Reach Area is 27.86 NP/day in May, 13.55 NP/day in
August, and 6.52 NP/day in November, with an average CPUE of B/@8/Nor all of 2014 (Figure 18Although

catch rates were much higher in May, which correspondet spawning and associated congregation in the

Robson reach (this area may provide the only suitable spawning habitat), we could not separate the effect of seasor
and the effect of reductions in density from removal efforts.

Twelvespecies or speciesa@ups of fish were captured during the giktting including;Suckerspp, Lake Whitefish,
White Sturgeon, Small Mouth Bass, Walleye, Eastern Brook Trout, Northern Pike Minnow, Longnose Sucker,
Kokanee, Rainbow Trout, Mountain Whitefish, and Northern Hrigure 19 Ouranalysifocuseson theNorthern
Pike(Figure 4)ince these fish were thprimary target species and the ones for which biometric data were
collected Throughout 2014, gill nets captured 32dn-target individualsand 85%were releasa alive. Bycatch
mortalitiesincluded KokaneeB), Mountain Whitefish (38), Rainbow Trout (3), and Smallmouth Bass (4). All other
bycatchwasreleased alive.

Northern Pike length and weight freqneies are presented in Figure.Zlhe average fork lengthf captured NP \as
68 cm with a range of 37 cm to 96 cm. The average weight of captured NP was 3.15 kogangghadi 0.45 kg to
9.85 kgNorthern Pike were caught primarily in shallow water habiéss than 4 m deep (Figure)2Ihe gender
distribution of N° was 60 males (45%), 46 females (35%) and 27 of unknown sex (20%).

Figure 4. Six Northern Pike caught on one gilet seton November 17, 2014Catch includestiree females and
three males ranging in lengifrom 48 cm to 96 cm and weighfrom 1.0 kg to 9.85 Kkg.
7



Figure 5 LCR NP gill netting set sites by season and catch peimthe Celgar Area, 2014

Figure 6 LCR NP gill netting set sites by season and catch peimthe Pike Bay Area, 2014
8













































