Invasive Northern Pike History, Impacts
and Control in Upper Cook Inlet
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Northern Pike Proposals

Proposal 213: Allow anglers to use 5 lines while fishing for northern pike through
the ice in Stephan Lake, Shirley Lake, Amber Lake, Parker Lake, Ladyslipper Lake,
Whitsol Lake, Shell Lake, Chuitbuna Lake and the Threemile Creek drainage.

S pA LN Presentation Topics: 1orage Bowl and

Knik River drainages

Proposal 233: Allow Northern Pike Biology eemile Lake
outlet. Currently a: Pike Impacts to Fisheries ELUELAEHEENS

SR UBUERE . pike Control Efforts

S wECEEE ¢ BOF Request e Mat-Su Valley in
all pike lakes OR suspéectea Iakes. NO IImITS ana ALL Tish must be kept.

Proposal 240: Establish a personal use gillnet pike fishery in the Susitna River
drainage.










Northern Pike Range in Alaska

Northern Pike Range

Fig. 5| 45
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Glacial ice and the Alaska Range were geologic barriers to natural pike
establishment in Southcentral Alaska.




Problem began in the
1950’s

1950s — 1960s

Bulchitna Lake
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Northern Pike
Dispersal in
Southcentral

EHE)

1970s
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Northern Pike
Dispersal in
Southcentral
\EHE)

1980s




Northern Pike
Dispersal in
Southcentral
\EHE)

1990s




-

s

Lyl
S1ering Hy,

M




> 120 water bodies with invasive pike

Mat-Su / West Cook Inlet
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Decades later, it
became clear
pike were a

significant " Damage to the Susitna [ [ P —— ]

problem  had already been done

Many lakes and wetlands In
ihese drainages contain Plke




Ecological Impacts

. Prevalent pike habitat -~ . -~ .~ e L SN
~+ Heavy predation on Juvemlesalmon and trout iy e T
e Extirpated in some lakes ’
Evidence that plke target salmon




Invasive Species
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Zebra Musselg: ¢

Image credit: US Fish and Wildlife Service Image credit: Columbus Dispatch

Invasive Species: a species that has been introduced to an
environment where it is non-native, or alien, and whose
introduction causes environmental or economic damage or harm to

human health.
Source: IUCN 2015

Ability to decimate salmon/native fish populations in shallow

weedy waters qualifies pike as an invasive species in Southcentral.
13
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©2016 Paul Young. All Rights Reserved
Interior Alaska (Native Range):

Interco ected shallow Iakes

AR * Huge drainages with complex
habitats that provide refuge
from pike predation

Wood Tick-chick State Park

Photo Credit: Michael Melford o



° In Southcentral juvenlle salmomds rear |n these same habltats

* Impacts are greatest.when there is high habltat overlap W|th pike.

* Habitat variability mitigates Ipredation risk.

16
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Highly Impacted Waters from Pike

Susitna Drainage

Knik Arm

Alexander Creek
Alexander Lake
Amber Lake
Bulchitna Lake
Ding Dong Lake
Fish Lakes
Hewitt Lake
Ladyslipper Lake
Lockwood Lake
Neil Lake

Parker Lake
Shell Lake
Stephen Lake
Sucker Lake
Trail Lake
Trapper Lake
Vern Lake
Whiskey Lake
Whisol Lake
Whitsoe Lake

Anderson Lake
Ardaw Lake
Arrowhead Lake
Big Noluck Lake
Charr Lake
Chicken Lake
Cow Lake

Echo Ponds
Figure 8 Lake
Flathorn Lake
Frazer Lake
Goose Creek
Jacknife Lake
James Lake
Kings Lake
Little Noluck Lake
Lynx Lake

Milo Lake

Owl Lake
Phoebe Lake
Redshirt Lake

Shirley Lake
South Rolly Lake
Stephan Lake
IEREIRENELE

Kenai Peninsula

*Arc Lake

*CC Lake

*Crystal Lake
*Derks Lake

*East Mackey Lake
*Fred’s Lake
*Hope Lake
*Leisure Lake
*Leisure Pond
*Ranchero Lake
*Scout Lake
*Sevena Lake
*Stormy Lake
*Union Lake
*West Mackey Lake

Anchorage Area

*Cheney Lake
Lower Fire Lake
*Otter Lake
*Sand Lake

West Cook Inlet

Chuitbuna Lake
Roller Coaster Lake
Lower Lilly Pad Lake
Threemile Lake
West Threemile Lake
Upper Lilly Pad Lake

* Lakes that have been
restored
19



Are Pike the Reason for Salmon Declines?

Prey availability ‘o‘esta’f‘o“ Pollution
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Addressing the Pike Problem

OUTREACH RESEARCH SUPPRESSION ERADICATION

Sport Fish Division Commercial Fisheries Division

l

Invasive Species P

l

Region Il Invasi

PREVENTION
FISHERY RESTORATION

Focus: Benefit Chinoon

Eradication Suppression Resea® #Zwon Research

Collaborators
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Outreach Outreach Outreach Outrgach

Research Research



Addressing the Pike Problem

Mission: To protect, maintain, and improve the fish, game, and aquatic
plant resources of the state for the benefit of Alaskans, consistent with

the sustained yield principle

Strategic Plan: Minimize impacts of invasive species on fish stocks and
habitats (Plan Objective)

Protecting native fish from invasive pike is our responsibility

Guiding Plans: 1) Alaska Aquatic Nuisance Species Mgmt. Plan
2) Mgmt. Plan for Invasive Northern Pike in Alaska

Management Plans = Prioritization = Funding ¥

Most projects are funded through competitive
Federal grants (i.e. AK Sustainable Salmon Fund)



Outreach

Increase awareness that pike are : t'l‘ﬂl P'k‘
. . . Voracious predators
invasive in Southcentral , on young salmon
Sy and trout
Moving live pike is illegal L s
(Class A Misdemeanor) _— e

widuct spoet iiah,

Anglers can help by harvesting pike

Report new populations

1-877-INVASIV or

http://www.adfg.alaska.gov/index.cfm?adfg=
invasivespeciesreporter.main

J Do naot steck northern pike




Interactive Pike Mapper

) Invasive Northern Pike in Southcentral Alaska Northern Pike Home Alaska Dept of Fish & Game Home
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ADFG Website = Species = Invasive = Northern Pike - Problem Areas -
Interactive Map of Invasive Northern Pike in Southcentral Alaska
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Pike Impacts

- Diet patterns
- Bioenergetics modeling
- Habitat vulnerability modeling

Movement Patterns

- Telemetry studies
- Population genetics
- Otolith microchemistry

Increasing Early Detection Capabilities

Research

- eDNA
Preventing Spread of Pike

- Barriers to pike movement

New Control Techniques

- Angler-assisted programs
- Genetics tools

Existing Control Techniques

- Rotenone persistence
- Species diversity pre/post rotenone
- Suppression success (via mark-recap)
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Trophie pl ¥
a diet synthesis of northern pike

on of a renowned piscivor

(Esox lucius)

from the native and introduced ranges in Alaska, U.S.A.

C. Nathan Catheart - Kristine J. Dunker - Thomas P. Quinn - Adam J. Sepulveda -
Frank A.von Hippel - Andrew Wizik - Daniel B. Young - Pet Vi

(Eso ucius)

purposes, espe-
and it has been

7 &,

DOT 10, 100712686 015.04%-x

TECHNICAL NOTE

implicated in declines and extirpations of native fishes.
We synthesized over 0 individual northern pike
diet reconds across 31 waterbodies from the native and
introduced ranges in Alaska (o quantify the extent of
diet specialization and generalization relative 1o
freshwater prey communities. To contral for effects
of ontogenetic. diet shifis, we separately analyzed
major size classes of northern pike and infersd and
visualized trophic plasticity fram prey-specific sbun-
dance indices and ordination. Diet generalization was
comman in nothern pike among waterbodies and
usually consisted of individuals consuming macmin-
vertebrates, However, when ovailable, individual
northern pike diets showed specialization on fishes,
mpmhm small mammals, and dragonflies. The
lisnce on macroinvertebrate prey by nonther pik
from small, isclated lukes in the native and invasive
ranges suggedts that dietary plasticity fucilitates per-
sistence of these predators in the absence of pre ferred
fish prey. Broadly. this synthesis supports the

An evaluation of target specificity and sensitivity of three qPCR
assays for detecting environmental DNA from Northern Pike
(

sox lucius)

Jefeey B Olsen - Cara J. Lewis - Robert L Massengll
Kristine J. Dunker - John K. Wenburg.

2014/ Acospedt 26 Februssy 2015
Dordsecht (outide tie USA) 2015

Abstract We developed and evluated three qPCR as-
says for delecting environmental DNA from morthern pike
(Beox lucias. The assays et te cytochrome oxidase 1

(EWCYB) genes of the mitochondrial DNA. Target
specificity, assessed using the fluorscence signal (al 45
oples)to s (1 e3cle) cato (S, shoved st
amplification in north

28 for ENCOL EWCR, ElucyiB). 1 e o S
‘mates from fifteen non-csosid freshwater fishes were about
1.0, a5 expected for o amplification. ECR showed evie

(Esox masquainongy), The semsitvity tests indicated Eu-
COI has a higher detection probability than EWCR and

ELCHB o low (20 copiesmaction) copy number. The
results favor using ELCOI although EuCytB and ECR
are vigble assays for the detection of northern pike eDNA.

poeail o hs sps prdsor b cgatvcly impact native
fish species like: salmon and trout (McMahon and Benne
1996; Sepulveda et al. 2013). The potential for sorthen
pike to cause severe declines in native fish populations has
led some management agencies to mount costly specics
‘monitoring and control programs (e g., Massengill 2011).

One of the challenges of monitoring and contmlling
imvasive fish species is that of identifying their presence.
Traditional methods such as gillneting have & number of
drawbacks including requiring tremendous allosations of
time and cifort, possibly impacting non-target species nd
having quesiionable effectiveress when fish abundance is
Tow. Therefore, there is interest in fcation of en-
vironmental DNA (eDN A) analysis 34 support programs
aimed at monitering and controlling aquatic invasive spe-
cies (Jerde et al. 201%).

In i sty w deveopol s el meges gty




e Reduce abunda‘r‘?c_e
Used when eradication is not feasible

26




ePopular king salmon fishery collapsed after
pike expansion to lower Alexander Creek

*Multimillion-dollar salmon fishery was lost
eChinook stock of concern (BOF 2008)
*Pike suppression to increase salmon survival

ePositive signs of salmon recovery

Alexander Creek Chinook Salmon
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5,000 - Pike establish in Pike Suppressio
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Stomach Composition from
Alexander Creek Northern Pike

All Pike (4-42") 100 Largest Pike (29-42")

2% 1% Ralnbow trout
Whlteflsh
0
36 \
6% \

M Pike
0.2%

Pike
4%

Unknown Fish \ |

Sculpin
23% vt
' Stlckleback
Total Ir;verts Unknown Fish L 4 42%
13% 8% g
Lamprey @ ' _— ¢
11% SR Whitefish
8,019 9% Lamprey
13% . 19%
13,754 northern pike from Alexander Creek 2011-2019. -
Excludes fish with empty or missing stomachs (i.e. otter predation) o,
el 28

Pike prey is a minor component of overall pike diets.



Susitna River Lakes :
Pike Suppression @ookmﬂ

Chelatna Lake

s
P/
/4 /,.
w1 /Upper Susitna River
)

1 ~
Chulitri Talkeetna River
River * R
LakeCK\ TrapperLk ),
~

\'-J '| Susitna River
1

(
Whiskey LK & A \ Red Shirt Lk
\
\ A
-
\

Shell Lk.— S Yentma R
Skwentna R

-

Mean Annual Pike Catch per Hour

d .
A A ;horage
Upper
N Cook Inlet

Susitna River sockeye -

Stock of Yield Concern (BOF 2008)
Removal of pike at Chelatna Lake
outlet during smolt outmigration
(2010-2012 and 2017-2019)

Pike catches have decreased over time
Increased sockeye survival estimated

2010 2011 2012 2017 2018 2019

Figure Credit: Bob Decino 29




Susitna River Lakes pymw;
{ } ® ’ W
Plke SuppreSSIOn a\quacultureAssociation

_—

" - s
A /UpperSusima River e e e

ly ~
Chulitth ( Talkeetna River
River * R
LakeCK\ TrapperLk ),
~
i v -
! — Susitna River
‘ l
Whiskey LK Cy o \ Red Shirt Lk

\

\
Shell Lk.— S Yentma R . /
Skwentna R !

A
N

Upper
Cook Inlet

Removal of pike in Whiskey and Hewitt Lakes and the creek outlet to the Yentna River

during smolt outmigration (2013-2015 and 2018-2020)
* Goal: reduce pike by 80%, increase juvenile sockeye abundance by 1,000,000
Substantial decrease in sockeye abundance experienced in both lakes

High densities of pike in the lakes and the outlet = High predation during outmigration
30



Susitna River Lakes
Pike Suppression amm

Shell Lake

“helatnaLk A ya
/ /
- Upper Susitna River
4
1 ~
Chulitria Talkeetna River
River *
LakeCK\ TrapperLk ),
~

~
N e
A

\'-J '| Susitna River

1

Size (mm) categories
m<325
n325-500

Whiskey' & \ ; . Red Shirt Lkt =>500

Shell Lk. S Yentna R

2014 2015

A A ;:horlge
Upper
N Cook Inlet

Decrease in sockeye abundance from
pike predation, disease, and beaver
dams

CIAA gillnetting pike in the lake outlet
since 2013

Pike catches decreasing over time
Decrease in sockeye smolt consumption
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Susitna River Lakes
Diet Analysis  ritzissoaio

/1
y
Vs
iz

= l: / I/Jpper Susitna River )

( Chi-square=217.8
df=3, n=4095
P=10.001

“helatnaLk
~
Chulitria Talkeetna River

River *

LakeCk\  TrapperLk N},
v

L 4

'| Susitna River

% Frequency of Occurrence

Anchorage

Upper
Cook Inlet

Study to compare pike diets in lakes with sockeye present (Chelatna, Whiskey,
Shell) vs. where sockeye were extirpated (Trapper and Redshirt)

Pike diets dominated by salmon /other fish in lakes with salmon (73%) and
invertebrates without salmon (91%)

Low rates of cannibalism

 Range 1% (salmon present) — 29% (pike and inverts only)
32



West Cook Inlet =% .
: : ey
Pike Suppression

S

Google Earth

 Partnership with TTCD

 Threemile Drainage and Chuitbuna Lake
e Mark-recapture evaluations
 Annual suppression

 Diet anlaysis




Risks of Using Gillnets

Eiodea in AIEXahdér Lake
September, 2018




Partnering With Pike Anglers

Anglers can assist with pike
suppression through harvest

Fishing regulations for pike in
Southcentral are extremely liberal
* j.e.No Limit

New Angler Incentive Program

* PIT-tagged pike in Alexander Lake

 Anglers with a tagged pike are
eligible for a reward

Cost-effective way to collect
data, increase harvest, and
partner with the pike angling
community

* |f successful, may be expanded to
other locations

Attentlon Angler !

A mvm INCENTIVE FOR
- watm PIKE FROM MEIAND[I LAKE

ADF&G tagged 100 northern pike in 2019 for research purposes.

The Alaska Department of Fish and Game is requesting anglers help with captusng northern pike from
Alexander Lake, which is one of the most heavily-impacted aceas by this invasive species in Southcentral
Alaska. ADF&G is offering anglers a $100 Visa gift card for each confirmed tagged northemn pike head
from Alexander Lake. Visa gift cards are only being issued for the first 35 confizmed tagged northern pike
heads. In addition, for every tagged northern pike caught, the angler’s name will be entered into 2 deawing
for a SI,L'JUG gxtt card. The more northern pike an angler catches, the better the odds they have of
receiving a gt card. Gift cards will not be offered for harvested northern p: gl.e withouta tag. Alexander Lake is
accessible in the winter by snowmachine (about 40-mules one way from Deshka Landing) or by plane.

The tags are very small and will not be visible to anglc:s They can only be detected by a tag scanner in the
ADF&G Palmer office. Therefore, to be eligible for the Visa gift cards anglers must bring in the heads (or
whole body) of the northern pike they harvested into the Palmer office on Mondays between 8:00 a.m. and
5:00 p.m. Information received from anglers will provide ADF&G northern pal.e biologists with fishing
effort and harvest data, biological samples which will be vsed for generatng age-class structure and
movement patterns, and assistance with estimating the size of the pike population in the lake.

For additional information or to schedule a different day, please contact Palmer Fishery Biologst
Packer Bradley at (907) 746-6328 or by email parker bradley(@alaska gov.
Rules:

1. Obey all sport fishing regulations for Alexander Lake
and respect private property i the area. Please contact the
Palmer Office at (907) 746-6300 for tips on how to ice fish
for northern pike.

2. Retain northern pike heads from Alexander Lake. The
heads may be frozen but must be individually frozen and

notina pde Each head will be scanned individually.

3. Northern pike heads will be scanned at the ADF&G

Palmer Office each Monday between January 6 through

Apul 13, 2020, from 8:00 a.m. to 5:00 p.m. The Palmer

office it located at 1801 South Margaret Drive, Suite 2.

4. The deadline to turn in northern pike 1s April 13, 2020. No northern pike will be scanned after that date.

5. The winner of the §1,000 gift card will be contacted on Apxnil 15

Alaska Department of Fish and Game - Southcenitral Alaska Regilon

www.adfg.alaska.gov  #we hak Get Out and Fish. Toget




Pike Eradication With Rotenone




What is Rotenone?

Extract of tropical “bean family” plants
Used by indigenous cultures to collect fish
Used to manage fish in U.S. since 1930s
Easily absorbed through gill membranes
Kills fish by inhibiting cell respiration

Not harmful to mammals or birds at fish
management concentrations

37



Pike Eradication Accomplishments

Eradications to Date:

Anchorage:

Kenai Pen.:

Yakutat:

Cheney Lake
Sand Lake Otter Lake

: . (2014}
Otter Lake Cheney Lake
o - T L (2008)
1 5 7 ' I-\_".
Arc Lake TS \ ${ Sand Lake

{2009)
Scout Lake

Stormy Lake
Union Lake \ S

- -~ Stormy Lake Y] 7
East Mackey Lake ™ Y (2012) 1&»T“NV
West Mackey Lake 5 Soldotna Creek e
(2014-2017) T e
Derks Lake Kenai R ;
-
Sevena Lake Saldotn; T
Soldotna Creek SR ‘\.ﬁ?uhaahe L
Loon Lak (201 SR
oon Lake “
Tiny Lake R
Hall Lake ;
Warfle’s Lake o &
o
Tote Road Lakes o .
¢\
: Q®
. Known Pike Waters 3
Village Pond System B Fomisr o
- Eradicated Pike Waters “e
Many lakes and wetlands In

hese drainages contain Fike 1
1] 10 20
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Y Scod

Status of Kenai Peninsula waterbodies
where self-sistaining populations of
northern pike have occured

’ Exisitng Pike Population

’ Pie Eradicancd

; .’\-'orﬂ.t- Vo gé.' Lake

Vogel Lak & b

Kenal Penlnsula
Pike Eradication

§T g Mg > Prevent a similar
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Anderson and Kings Lakes Pike Eradication

Upper Neklason Lake

Lower Neklason Lake
Cornelius Lakg

Cottonwood Creek Drainage -
N Dry Lakes \
“~"r =" Zephyr Dr
i‘ —==— King Salmon R

Kings Lake

Mud Lake
Cottonwood Lake -
~  Palmer-Wasilla Hw

Wasilla—

e e Old Matanuska Rd i .

., «_~"> Edlund Rd -: Fairview Loop Rd N 5 “\'T~ C I\ n Hi
Suburban Dr Nemy i s

. : o

g [17
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\ S S e

> Surrey Rd o
\~=—Grand Bay Dr
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Eradication Milestone Timeline

Pre-TX data collection(2019/2020)
Alaska BOF approval request (February 2020)

* PerAS 16.35.200

Scoping/Permitting (Winter- Summer 2019/2020)

* DEC: Pesticide Use Permit and public comment period

* NEPA: Environmental Assessment and public comment period
* DNR: Land Use Permit

 ADF&G: Fish Transport Permit

Pre-TX fish salvage (Winter/ Spring 2020)

Rotenone application (October 2020)

Post-TX fish cleanup/water monitoring (Oct. 20'-Oct. 21')
Fish stocking (Summer 2021) 41
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