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29-LS0226\H 
Bullard 
4/2/15 

1 II "An Act relating to the response to, and control of, aquatic invasive species and 

2 II establishing the aquatic invasive species response fund." 

3 II BE IT ENACTED BY THE LEGISLATURE OF THE STA TE OF ALASKA: 

4 II * Section 1. AS 16.05 is amended by adding a new section to read: 

5 Sec. 16.05.093. Response to, and control of, aquatic invasive species. (a) 

6 Consistent with applicable state and federal law, the department may use chemical, 

7 biological, mechanical, or physical methods, singly or in combination, to control the 

8 occurrence of or eradicate an aquatic invasive species. 

9 (b) In responding under (a) of this section to the occurrence of an aquatic 

10 invasive species, the department may apply for suspension of, or emergency, 

11 quarantine, public health, crisis, or other exemptions to, applicable environmental laws 

12 and regulations. 

13 II (c) Response to, and management of, an aquatic invasive species under (a) of 

14 II this section shall be given priority over activities regulated by the department in the 
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area where an incipient population of an aquatic invasive species is being targeted. 

The commissioner or an authorized designee may summarily open or close a season or 

area under AS 16.05.060 to aid in responding to the occurrence of an aquatic invasive 

species under this section. 

(d) Each state department, agency, or other entity shall cooperate with the 

department response to the occurrence of an aquatic invasive species when the 

department has jurisdiction, and the department shall cooperate with another state 

department, agency, or entity responding to the occurrence of an aquatic invasive 

species when the department, agency, or other entity has jurisdiction. 

(e) The Department of Natural Resources and the department shall include in 

all relevant leases and permits a provision that the state and the officers and employees 

of the state shall be held harmless for an act under (a) of this section that affects 

private property of the lessee or pennittee. 

(f) In responding under (a) of this section to the occurrence of freshwater 

aquatic invasive species, the department shall respond in a manner determined to 

cause the least harm to noninvasive fish populations that are used for recreational, 

personal use, commercial, or subsistence purposes. 

(g) In responding under (a) of this section to the occurrence of an incipient 

population of an aquatic invasive species, the department shall provide reasonable 

notice to affected property owners and shall consider the potential effects of its 

response measures on private property while selecting the most effective methods to 

eradicate or control the aquatic invasive species. 

(h) The aquatic invasive species response fund is established in the general 

fund. The fund consists of appropriations made to the fund. The purpose of the fund is 

to pay for responses to aquatic invasive species carried out under (a) of this section. 

:Money appropriated to the fund may be spent for responses made to control the 

occurrence of or to eradicate an aquatic invasive species under (a) of this section 

without further appropriation. :Money appropriated to the fund does not lapse. 

(i) In this section, "aquatic invasive species" means northern pike, didemnum 

tunicate, European green crab, spartina, crayfish, or another organism introduced to a 

marine or freshwater ecosystem to which it is not native and whose introduction 
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causes, or is likely to cause, economic ur environmental harm or harm to human 

health. 
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CSHB 38 Sectional Analysis 

Version29-LS0226\H 

270 W. Pioneer Ave. Suite B 
Homer, Alaska 99603 

(907) 235-2921 
(907) 283-9170 

Fax: (907) 235-4008 

Please note that a sectional analysis of a bill or resolution should not be considered an 
authoritative interpretation of the measure itself. 

The legislation Is the best statement of its contents. 

Section 1. -Amends AS 16.05 Fish and Game Code and Definitions by adding a new section 
giving new authority and direction to the Department of Fish and Game to respond to aquatic 
species invasions. 

a. Consistent with applicable laws, allows for use of chemical, biological, mechanical or 
physical methods in responding to aquatic invasives. 

b. Gives the Department of Fish and Game permission to apply for suspension of or 
exemption of environmental regulations in responding to invasions of aquatic 
species. 

c. Gives the Department direction to prioritize the response over other activities they 
manage such as opening or closing a season. 

d. Directs each state department, agency and institution to cooperate with the lead 
agency in responding to an invasion. 

e. Hold harmless language for the state and employees shall be included on all state 
leases and permits for actions under this section that affect private property of the 
lessee. 

f. Directs the department to respond to freshwater invasive species in a manner that 
has the least harm to noninvasive fish. 

g. Directs the department to give reasonable notice to affected property owners and 
consider the potential effects of the response on private property. 

h. Establishes an invasive species response fund within the general fund. Money 
appropriated to the fund does not lapse. 

I. Defines aquatic invasive species as those species that are introduced to an 
environment they are not native to and whose introduction is likely to cause 
economic or environmental harm. 
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This bill was revised to delete the rapid response and management plan for addressing Incipient 
populations of aquatic Invasive species. The bill was renumbered and sections changed 
accordingly. 

Page 1 Version A 
Line 
1 Title - changed to delete "rapid" 

6 - 13 Delete Section 1 (a) regarding establishment of rapid response plans 

14 Section 1 (b) Delete "under the rapid response and management plan established under 
(a) of this section". 

Page 2 Version A 
8 Section 1 (d) Delete "Rapid" 

14 - 16 Section 1 (e) becomes l(d) with new language added to clarify that all departments shall 
cooperate with whichever department has the lead for a particular invasive species. 
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Didemnum vexillumis (Dvex), also known as Sea Vomit, is an aggressive tunicate 
invader that grows rapidly and has few known natural predators. It creates 
metabolic toxins that help it smother substrates and other organisms to create 
monoculture infestations from intertidal, subtidal to deep sea habitats. As 
demonstrated in a recent infestation in Whiting Harbor near Sitka, the rapid spread 
of Dvex is a threat to the mariculture industry, commercial fisheries and ecosystem 
integrity. 

HB 38 provides the Alaska Department of Fish and Game (ADF&G) with the 
statutory authority, and a fund, to swiftly address outbreaks of aquatic invasive 
species such as Dvex. 

HB 38 gives ADF&G the authority to use chemical, biological, mechanical, or 
physical methods to deal with the outbreak. It allows for expedited review of plans 
for dealing with invasive species, and directs ADF&G staff to prioritize eradication 
of the invasive species over other management issues for a specific area. 

HB 38 specifies that affected private property owners shall be considered, but still 
allows responding agencies to be held harmless for damages caused by their 
invasive species treatment. Impacts to native species shall be minimized if 
possible. 

Sea Vomit and other aquatic invasive species have the potential to seriously impact 
our lucrative commercial fishing, mariculture, and recreational fishing industries. 
HB 38 gives Alaska the tools to rapidly combat this threat. 
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State of Alaska 

2015 Legislative Session 

Identifier: 

Title: 

Sponsor: 

HB38-DEC-WQ-04-03-15 

AQUATIC INVASIVE SPECIES 

SEATON 

Requester: House Resources Committee 

Expenditures/Revenues 

Fiscal Note 
Bill Version: 

Fiscal Note Number: 

() Publish Date: 

HB 38 

Department: Department of Environmental Conservation 

Appropriation: Water 

Allocation: Water Quality 

0MB Component Number: 2062 

0 , ............. W HO·--·, .. _ -- 0 ·-· "·-·--- 00 ................ 0 -· ....... _. ........... 1-1 •• ·-- I·-··-- ......... ,-, .. o '··----··-- ..... __ ,,_, _ 
Included in 

FY2016 Governor's 
Appropriation FY2016 Out-Year Cost Estimates 

OPERATING EXPENDITURES 
Personal Services 
Travel 
Services 
Commodities 
Capital Outlay 
Grants & Benefits 
Miscellaneous 
Total Operating 

Fund Source (Operating Only) 

,~~~~ . I To 

Positions 
Full-time 
Part-time 
Temporary 

[ Change in Revenues 

Requested 
FY 2016 

0.0 

o.o I 

Request 
FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 

0.0 0.0 0.0 0.0 0.0 0.0 

o.oJ o.o I o.oJ o.oJ o.oJ o.oJ 

Estimated SUPPLEMENTAL (FY2015) cost: 0.0 (separate supplemental appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

Estimated CAPITAL (FY2016) cost: 0.0 (separate capital appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

ASSOCIATED REGULATIONS 
Does the bill direct, or will the bill result in, regulation changes adopted by your agency? No 
If yes, by what date are the regulations to be adopted, amended or repealed? 

Why this fiscal note differs from previous version: 
[ Not applicable, initial version. 

Prepared By: Michelle Hale, Director Phone: 
Division: Water Date: 
Approved By: Alice Edwards, Deputy Commissioner Date: 
Agency: Department of Environmental Conservation 

Printed 4/6/201 5 Page 1 of 2 

(907)465-5135 
01/22/2015 08:00 AM 
04/03/2015 

Control Code: DMtXI 
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FISCAL NOTE ANALYSIS 

STATE OF ALASKA BILL NO. HB 38 ---------
2015 LEGISLATIVE SESSION 

Analysis 

Analysis/ Assumptions: 
HB 38 establishes a fund for the response to aquatic invasive species and develops a procedure for responding to and 
controlling aquatic invasive species. As written, HB 38 has no fiscal impact on the Department of Environmental 
Conservation, Division of Water. Current Division of Water staff could absorb the amount of time required to cooperate 
with the Department of Fish and Game in establishing the plan and responding to invasive species. 

(Revised 10/30/2014 0MB) Page 2 of 2 

Control Code: DMtXI 
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State of Alaska 
2015 Legislative Session 

Identifier: HB038-DEC-SWM-04-03-15 

Title: AQUATIC INVASIVE SPECIES 

Sponsor: SEATON 

Requester: House Resources Committee 

Expenditures/Revenues 

Fiscal Note 
Bill Version: 

Fiscal Note Number: 

() Publish Date: 

HB 38 

Department: Department of Environmental Conservation 

Appropriation: Environmental Health 

Allocation: Solid Waste Management 

0MB Component Number: 2344 

· ~ -·-· 0 Ho , .... _ ,, ,._ -- ,, ...... .. ,_., ___ .... , ...... , ..... ,, _ , ....................... . ............ ,,.., . ........ --·-·· · . . ·----· ·-- -· 
Included in 

FY2016 Governor's 
Appropriation FY2016 Out-Year Cost Estimates 

Requested Request 

- ·· . 

OPERATING EXPENDITURES FY 2016 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 
Personal Services 
Travel 
Services 
Commodities 
Capital Outlay 
Grants & Benefits 
Miscellaneous 
Total Operating 

Fund Source (Operating Only) 

l~~;a~ I 
Positions 
Full-time 
Part-time 
Temporary 

[ Change in Revenues 

0.0 

o.oJ 

0.0 0.0 0.0 0.0 0.0 0.0 

o.oJ 0.0 l o.oJ o.oJ o.oJ o.oJ 

Estimated SUPPLEMENTAL (FY2015) cost: 0.0 (separate supplemental appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

Estimated CAPITAL (FY2016) cost: 0.0 (separate capital appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

ASSOCIATED REGULATIONS 
Does the bill direct, or will the bill result in, regulation changes adopted by your agency? No 
If yes, by what date are the regulations to be adopted, amended or repealed? 

Why this fiscal note differs from previous version: 
[ Not applicable, initial version . 

Prepared By: Elaine Busse Floyd, Director Phone: 
Division: Environmental Health Date: 
Approved By: Alice Edwards, Deputy Commissioner Date: 
Agency: Department of Environmental Conservation 

Printed 4/6/2015 Page 1 of 2 

(907)269-7644 
04/03/2015 10:00 AM 
04/03/15 

Control Code: HQwAP 



FISCAL NOTE ANALYSIS 

STATE OF ALASKA BILL NO. HB 38 ---------
2015 LEGISLATIVE SESSION 

Analysis 

Analysis/ Assumptions: 
HB 38 establishes a fund for the response to aquatic invasive species and develops a procedure for responding to and 
controlling aquatic invasive species. As written, HB 38 has no fiscal impact on the Department of Environmental 
Conservation, Division of Environmental Health. Current Division of Environmental Health staff could absorb the amount of 
time required to cooperate with the Department of Fish and Game in establishing the plan and responding to invasive 
species. 

(Revised 10/3012014 0 MB) Page 2 of 2 

Control Code: HQwAP 
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State of Alaska 

2015 Legislative Session 

Identifier: HB038-DNR-PMC-4-6-15 

Title: AQUATIC INVASIVE SPECIES 

Sponsor: SEATON 

Requester: House Resources 

Expenditures/Revenues 

Fiscal Note 
Bill Version: 

Fiscal Note Number: 

() Publish Date: 

HB 38 

Department: Department of Natural Resources 

Appropriation: Agriculture 

Allocation: North Latitude Plant Material Center 

0MB Component Number: 2204 

. ·-· . . ·· · ·- ··- .. - .. ·-·- ..... -·- ·· - ···--- --··-····-- ··---- --·-··· . ··----· ·-- -· 
Included in 

FY2016 Governor's 
Appropriation FY2016 Out-Year Cost Estimates 

Requested Request 

-·· . -

OPERATING EXPENDITURES FY 2016 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 
Personal Services 
Travel 
Services 
Commodities 
Capital Outlay 
Grants & Benefits 
Miscellaneous 
Total Operating 

Fund Source (Operating Only) 

I~~;~ I 
Positions 
Full-time 
Part-time 
Temporary 

[ Ch_ii'!ge in Revenues 

0.0 

o.oJ 

0.0 0.0 0.0 0.0 0.0 0.0 

o.oJ o.oJ o.oJ 0.0 l 0.0 l o.o I 

Estimated SUPPLEMENTAL (FY2015) cost: 0.0 (separate supplemental appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

Estimated CAPITAL (FY2016) cost: 0.0 (separate capital appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

ASSOCIATED REGULATIONS 
Does the bill direct, or will the bill result in, regulation changes adopted by your agency? No 
If yes, by what date are the regulations to be adopted, amended or repealed? N/A 

Why this fiscal note differs from previous version: 
Initial version 

Prepared By: Franci Havemeister, Director Phone: 
Division: Division of Agriculture Date: 
Approved By: Mark Myers, Commissioner Date: 
Agency: Department of Natural Resources 

Printed 4/11/2015 Page 1 of 2 

(907)761-3867 
04/06/2015 09:00 PM 
04/06/15 

Control Code: qwitg 
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FISCAL NOTE ANALYSIS 

STATE OF ALASKA BILL NO. HB038 ---------
2015 LEGISLATIVE SESSION 

Analysis 

HB 38 establishes a new section in AS Sec. 16.05 that directs the Department of Fish & Game (DF&G), the Department of 
Environmental Conservation (DEC), the Department of Natural Resources (DNR), and other state, federal, public and private 
entities to establish a rapid response management plan for addressing incipient populations of aquatic invasive species. 
This bill directs agency coordination and cooperation in rapid response prioritization, planning, implementation, and 
permitting. 

DNR, in a memorandum of understanding with both DF&G and DEC, is the management and coordinative authority for 
freshwater aquatic invasive plants. DNR derives authority for the regulation and management of invasive plants from AS 
Sec.03.05.010, Sec 03.05.027, and Sec. 44.37.030. 

This fiscal note does not include costs for plan implementation, rapid response to and management of an aquatic invasive 
species. Examples of costs for an implemented eradication project on the Kenai Peninsula across 3 lakes (total of approx. 
700 acres treated across 3 years) is approximately $600.0. 

(Revised 10/30/2014 0MB) Page 2 of 2 
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State of Alaska 
2015 Legislative Session 

Identifier: HB038CS(RES)-DFG-SFD-04-11-15 

Title: AQUATIC INVASIVE SPECIES 

Sponsor: SEATON 

Requester: House Resources Committee 

Expenditures/Revenues 

Fiscal Note 
Bill Version: 

Fiscal Note Number: 

() Publish Date: 

HB 38 

Department: Department of Fish and Game 

Appropriation: Sport Fisheries 

Allocation: Sport Fisheries 

0MB Component Number: 464 

Note: Amounts ao not 1nc1uae 1nr1at1on unless otherwise notea oe1ow. < 1 nousanas or uo11ars 1 

Included in 
FY2016 Governor's 

Appropriation FY2016 Out-Year Cost Estimates 

OPERATING EXPENDITURES 
Personal Services 
Travel 
Services 
Commodities 
Capital Outlay 
Grants & Benefits 
Miscellaneous 
Total Operating 

Fund Source (Operating Only) 

l~~;a~ I 
Positions 
Full-time 
Part-time 
Temporary 

I Change in Revenues 

Requested 
FY 2016 

0.0 

o.oJ 

Request 
FY 2016 FY 2017 FY 2018 FY 2019 FY 2020 FY 2021 

0.0 0.0 0.0 0.0 0.0 0.0 

o.oJ o.o I o.oJ o.o I o.oJ o.oJ 

Estimated SUPPLEMENTAL (FY2015) cost: 0.0 (separate supplemental appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

Estimated CAPITAL (FY2016) cost: 0.0 (separate capital appropriation required) 
(discuss reasons and fund source(s) in analysis section) 

ASSOCIATED REGULATIONS 
Does the bill direct, or will the bill result in, regulation changes adopted by your agency? No 
If yes, by what date are the regulations to be adopted, amended or repealed? 

Why this fiscal note differs from p_revious version: 
Deleted the provisions regarding the establishment of rapid response management plans for addressing incipient populations of 
aquatic invasive species. 

Prepared By: 
Division: 
Approved By: 
Agency: 

Printed 4/11/2015 

Thomas Brookover, Acting Director Phone: 
Division of Sport Fish Date: 
Sunny Haight, Administrative Services Director Date: 
Fish and Game 

Page 1 of 2 

(907)267-2150 
04/11/201512:00 PM 
04/11/15 

Control Code: KbcBn 
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FISCAL NOTE ANALYSIS 

STATE OF ALASKA BILL NO. HB 38 

2015 LEGISLATIVE SESSION 

Analysis 

House Bill 38 would provide statutory authority and guidance to the Alaska Department of Fish and Game regarding 
response to and control of incipient populations of aquatic invasive species. It also establishes an aquatic invasive species 
fund to pay for aquatic invasive species response efforts. As written, HB 38 has no fiscal impact on the department. 
Current staff in the Division of Sport Fish could absorb the amount of time required to cooperate with other agencies in 
responding to invasive species. 

(Revised 10/30/2014 0MB) Page 2 of2 
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anything about the infestation of an 
invasive aquatic plant in the Fairbanks 
area cost Alaska? 
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T. Wurtz and N. Llluzzo, US Forest Service, Alaska Region, 1/27/2011 

In late August 201 O, a significant infestation of an Invasive aquatic plant, 
Elodea canadens/s, was discovered In the Fairbanks area. This is the first time an 
Invasive aquatic plant has been found in Alaska. 

Elodea canadensls has a long and well-documented history as an invasive 
species. It was originally Introduced to Scotland and Great Britain more than a 
century ago, as an aquatic ornamental. Since then, It spread throughout the British 
lales, much of Scandinavia and al the way across Russia to Lake Baikal, crossing 

Br1zlll1n tlod•, • related 
species, In a lake In Orqon. 
Photo: OR Statesman Journal. 

two continental dMdes along the way. It grows aggressively In slow-moving waters and lakes. H grows wel in 
cold climates, surviving the winters under lake and river Ice. Once Introduced to a new area, It spreads In two 
ways: by breaking up and re-rooting after It is washed downstream, or by being carried to new waterbodies 
Inadvertently by people, e.g. caught In boat trailers or on float plane floats. 

Elodea can "fill up• slow-moving waterways with dense growths 
of plant material. In other places around the world that It has Invaded, 

~a has dramatically Impeded the navlgabllty of slow-moving 
~rs and of lakes 1• The dense plant material can make fishing 

problematic or impossible. Invasion by Elodea has been shown to 
negatively Impact salmon spawning habltat2. When Elodea and other 
aquatic plants colonized a Chinook spawning area of a river In northern 
Callfomla, both water velocities and spawning activity declined rapidly 

and dramatically. Ifs likely that 
Elodea also degrades the habitat of 
other species of sport fish. 

Elodea conadtnsls has dramattcallv 
Impacted lakes In En1l1nd. • ... OVer 
here, on Infestation con and doa 
make fishing Impossible. Rowing 
boats can't row, Jet skis con get 
blocked and speed boats haw 
problems as well." 
Mike Stretton, Aquatic Solutions UK 

•."we con mslly ,,~ 20,. tons 
to rht acre (of Elodea canadensls) 
from the water.• - Mike Stretton, 
Aqu,tic Solutions UK 

At present, the Elodea infestation in interior 
Alaska appears to be confined primarily to a 
slow-moving stream called Chena Slough. But 
indlvldual plants and smal patches were 
observed in the Chena River ftaelf Just prior to 
freeze-up In fall, 2010. Our best estimate is 
that this Infestation Is very recent; It likely has 
been developing for only five to seven years. 

If Alaskans don't respond to the Elodea Infestation In Chena Slough, It 
will spread. It could spread via flowing water to any point downstream of the 
mouth of the slough. Fast-flowing river systems, or those carrying silt, are 
unlikely to be colonized, but wDI still serve to spread plant propagules. In time, H 
could colonize slow-moving reaches of the Chena, and sloughs and oxbows of 
the Tanana and Yukon drainages. If unchecked, It could colonize the mouths 
of alow-movlng rivers that empty into the lower Yukon. It could be spread by 

r"'lloat planes and boats to lakes all over the state, from Homer to the North 
\.filope. Once Elodea becomes widely dispersed In Alaska, there will be nothing 

we can do about It. 

Float plane rudder with aquatfc 
plants. Float planes are one way that 
Elodto may be spread to Alaskan 
takes. Photo: D. Lassuy 



.. ... 

Q What will this cost Alaska? 
It Is Impossible to know precisely how much damage the unchecked spread of Elodea could cause In Alaska. 
But based on what It has done in other places around the world, two Industries Okely to be affected are sport 
fishing and commercial salmon harvest. Although It would be very difficult to estimate how much Elodea 
canadensls could cost our state, even a small change that affects either of these Industries could result In a 
substantial economic loss: 

Commerclal salmon harvest: 

The average annual value of Alaska's commercial salmon harvest Is $230 
million.1 

If potential future habitat degradation from Elodea resulted In a reduction In 
salmon populations by 1110th of 1%, then 

0.001 • $230,000,000/yr = $230,000lyr future Ion In revenues In 
commerclal salmon harvest 

Sport fishing: 

The Alaskan sport fish Industry Is valued at $1.4 billion a year, 7% of which 
($98 mllHon) is from Interior Alaska. 2 Elodea could colonize the streams and 
freshwater lakes In some of the prime fishing areas of our state, damaging 
fish habitat and reducing angling opportunities. 

If widespread Elodea Infestation In Alaska resulted In a future reduction In 
sport fishing opportunities by 1/10th of 1 %, then 

0.001 • 1,400,000,000/yr = $1,400,000/yr future loss In sport fish revenu• 

0.001 • 98,000,000 • $98,000/yr future loss In sport fish revenues In 
Interior Alaska alone 

What can Alaskans do? 
Projects to stop the spread of Invasive aquatic plants are going on all over the 
country. Several successful examples began with situations almRar to ours: an 
Elodea Infestation in a river system. Alaskans need to mobilize: leadership, 
initiative, cooperation, funding and fast action are all needed. From the 
Governor's Office to boy scout troops, everyone's help Is needed. Get 
Involved today. Contact Darcy Etcheverry at the Fairbanks Sol and Water 
Conservation Distract at FCWMA.tech@amaH,com or visit 
http://www.fairbanksso11water,orgJresources Qhena s1ouah lnyasiye.html 

A dense bed of Elodea 
growln1 In Chena Slough. 

In this area the plant 
material was several feet 
thick, extended from the 

slough bottom up to within 
a few Inches of the water 

surface. 

0 Simpson, 0.A. 1984, A thost history of the lnboducllon and sprtld of Elodlo Mlchll In the lrlttsh la WltSOnll, 15:1-9 
Men, J.E., Smith, I.R., Worlcm--, M.L, Setlcl J.O., 111d I, Muldlpy, 2008. AqUlltc Mlcrophyw Encrvlchmant In Chinook SIimon Spawnlns Beds: l.lslonl Lumed 

fl'OIII Gravel Enhanatment Manltorlnl In the Lower Moblumnt lllwr, Clllfomla. NolthAmetlclnJoumll of Flshtrtes Manaprnent. ZI: 1561-1577 
3 AOFIG. 2005. commel'CIII tbhttlts of Alam. Sptclll Report 05-09.-.alaslca.p/adfs 
4 AOFaG. ml. Economic lmpacb and cantrlbUII-of of 1portflshlnlJ In Maski. www.,Jnlcpsl9Yfpdfg 



Institute of Social and Econornk Resealth •Unlvffllty of Aliska Anchorage Ju112012 

I nvasive spedes: they're along roadways and up mountain trails; theyre in lakes and along the coast; chances are 
they're in your yard. You might not recognize them for what they are-plants or animals not native to Alaska, 
brought here acddentally or intentionally, crowding out local spedes. This problem is in the early stages here, 

compared with what has happened in other parts of the country. But a number of invasive species are already here, 
and scientists think more are on the way. These spedes can damage ecosystems and economies-so ifs important 
to understand their potential economic and other effects now, when it's more feasible to remove or contain them. 

0 

Here we summarize our analysis of what public and private groups spent to manage invasive spedes in Alaska 
from 2007 through 2011. This publication is a joint product of ISER and the Alaska Sealife Center, and It provides 
the first look at economic effects of invasive spedes here. Our findings are based on a broad survey of agencies 
and organizations that deal with invasive spedes, 1 The idea for the research came out of a working group formed 
to help minimize the effects of invasive spedes in Alaska.2 Several federal and state agencies and organizations 
funded the work (see back page). 

'· 

SMe; ISER/Alasb St.lift Centlf MWJ, 2t1H012 

Suce:ISWMlsbSNlfeCmllr~2011-20l2 

. ...... , 
Governments, nonpro_fi_ts._and..,..prl...,.va_te....,d~onor_s_spent_a..,..bo-ut"""'$2,..,,.9 m""""il,.,....llon to manage 

Invasive species in Alaska from 2007 through 2011, with an annual average of SS.8 
million. The federal government put up most of the money-8496. Nonprofits 
and state and local governments supjiled almost all the rest (Agure 1). 

•c11 w.e111111sa111111ec111 P 
The blggestexpeRSeS were $5 milllon for eradicating Norway rats on an Aleutian 
Island where they had d~ bird populations, and $2.8 million ilr killing 
Northern pike In Southcentral lakes; pike are voracious eaters of juvenile salmon 
and other fish. Nearly $1.S mNllon went for controlling a few damaging invasive 
plants. About S700,000 went for monitoring the European green aab, which Is 
moving toward Southeast and threatening commerdal fisheries (Figure 2). 
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Whit are IIVISIVI s11c1aP 
("'""\ Invasive species are non-native species that establish themselves, dominate 
\..../habitats, and cause or are likely to cause economic loss, environmental damage, 

or hann to humar, hulth. These are primarily plants or animals that come from 
outside the state. but some-I Ike North em pike-are nattle 11'1 parts of the state 
but invasive when lntrOGJCl!d elsewhere In Alaska. 

Some inmive species pose much bigger risks than others. Also, some non­
na~ve species aren't Invasive and In fact benefit people. For example, no1W1atlve 
aops and IMStock support the agricultural Industry In Alaska and elsewhere. 

In 20W, there were 283 known non-native plant species and 116 non-native 
animals species (fish, amphibfans, birds, mammals, lnvembrates, pa,asrtes, 
and pathogens) in Alaska. Between 1968 and 20W, the number of known non­
native plant species In 1he state nearly doubled. That mNns more than 1096 ol 
!aska's 2, 100 known plant species a" non-nativf.3 

lnmlw plants have Just 1Kently begun to take hold In much of Alaska. Maps 
from the Alaska Emtlc Plant Information Clearinghouse at the Unlvffllty of Alaska 
Anchorage (below) show how lnva5M plants sp,ead just from 2000 to 2011. In 
2000, known Invasive plants were mostly confined to lbnlted ams of Southeast 
and Southcentral Alaska. Ten years later, Invasive planrs wmflrrnorewldespmd 
In those regions and had !!ached into Interior ind Southwest Alasu. 

But In iecent yurs there~ also been more funding available for those who 
study invasive p1an15, so part of the l'HSOR for the sharp lrmase may simply be 
that the extra funclng has allowed mOJe observations of plants In more places. 
It's certainly ii kely that Invasive plants at! also In m°" remote areas of the state 
where they have yet to be observed. 

()s,nall OI IDVISlvl Pllnts,2118112011 - · 
_.._, . -' -.· ;e..,. ... , 

_.___ · , - ... - · ""': l -~- · -~ - t1S:Jt·-n.c,.."·:.-,.. I 

SouKr. Alasb Exotk Plallt lnfcmlatlon Oeartnghouse, UM 2 

W111111111m,1,,na1p 
Figure 3 shows the distribution of spending for managing lnmlYe specleS 

In Alaska, by type. flom 2007 ttm,ugh 2011. More than 4096 went for managing 
lrmsi¥e land plants and another 3896 for Invasive land 111lmals. As we discussed 
Nrlier, the biggest single expense foranlmals was for eradkatlng Norway rats. 

Managing lnvas!Ye freshwater ftsh accounted for another 1296 of spending, 
but most was for eradkalfng a stngle species-Northern plkf-ln Southcentral 
Alaska, where It ls Invasive. In the Interior and the Arttk It Is native. 

Only about 896 of spending was for invasive marine llfe from 20W through 
2011. But big potential threats to AlilSka's ammmial fisheries have recently 
been identified, and spending to manage lnmlve marine plants and animals is 
Ubly to be up In the coming years. Those species lndllde a dangerous marlnt 
animal caled the glovt leather tunlcate (adjacent page) recently found In Sitka. 
It enausts martnt lnfrastu<tul! and non·mobfle marine animals like oysters 
and mussels, killing them. Another Is the European green aab (adjacent page), 
which blologlsts fear cuukl soon ruch the Southeast mast of Alaska, threatening 
Dungeness and other nattveaabs. 

Nor""'1I I!'• [Etorl«M! 
l'llocoCMlellJ ef Alm 0.,,.rtmttll altishand &lme 

Whltlrlllle Man111111m1£1111sP 
There area number of posslble management actions forgovemmentagencies 

and nonprofits deaffng with lnvasi,e species in Alaska. Rgure 4 shows average 
annual spending fur various managemtnt acdons from '2007 to 2011. 

• Intervention. About $1.9 million went to intervention activities annuany. 
That induded trodkating species considered very dangerous; managing them 



0 
Intervention 

Resear<h 

Monitoring 

Planning and Adm 
&IICatlon .,__.,.. 

Permitting andlralnlng Ill 7J=i!1~'ffl 
Unspecified 

to keep established IIIVISlons from spreading; ptMllllng them from ieachlng 
the state; containing new lrwaslons when they med Alaska; and mlOtinf 
ecosystems to their original state, after Invasive species were removed. 
• Raearch. About $1.4 million went for reseatd1 annually. The US. Department 
of Agriculture's Agrlculeural Research Station In Faibanks accounted for most 
mearch spending from 2007 to 2011. The station studied effects of invasl\le 
species on ecosysll!ms, and also ad¥1sed government agencies about ways to 
control lnvasl\le plants. ltwtll dose In 2012, due to federal budget cuts. 
·Monitoring.About $11 mUDon went to monitoring invasive species tter, 
)!Nr. Monitoring mostly tracks worrisome Invasive specles-llkethe Ewopean a reen mb-that11ay be finding their YR!/ to Alaska. It also lndudes monltodng 
pecles thought to be eradicated In Alaska, to make surHhey are entirely gone. 

• Education. Roughly $500,000 of annU1I spending from 2007 to 2011 was to 
make Alaskans more aware of the dangen Invasive species pose. 
• Other Sptndlng. Several other khfs of spending support management of 
Invasive speoes. That Includes spending for planning and administration; for 
getting required permits; and training volunteers. Together, spending for those 
expenses averaged dose to $700,000 annually In recent years. 
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Figure 1 on the front page shows who pays for managing Invasive species In 
Alaska. But the agencies and orpilzatlons that put up the money don't always 
do the management work. Agure S shows whfch entitles actuaUy canied out 
the wort and their average annual spending from 2007 through 2011. 

Fedet1l agencies spent about $2.4 mlllon on an annual average. Nonprofit 
groups were next at $1.6 mllllon, followed ~ state enlltles Oncludlng the 
Unlwrsity of Alaska) at $13 mllllon. 

Others-out-of-state universkles, local and IJibal gMmments, and private 
contractors-spent much smaller amounts. 

Federalagencles! • '· ~. ·~ .. ;,r,·,,,.. -~,..._,! · · $2,1mDHgn! 

Nenprofitgroups r· ·!t?k¢i! =·stinion1 

LocatgoverNnellb DsMdlousand 

l'rivitealfttractOIS B sn dlousand 

Tribal gtMfflll'lefllS I $4S thousand 
Solffl:ISBIAlms.lrtC.,uw,, 2111-JD12 



Jibs adfngll 
Managing lnmlvespedes In Alaska also generates Jobs and payroll, as Flgu"' 

'6 shows. During the SIUdy period, annual IIUlllbeis ranged mim 31 In 'lf1J1 to 73 
In 2010. hyroll Increased as Job numbers went up, peaking at $3 million in 2010. 

But Job and payroll figures for 2010 and 2011 we" boosted by one-time 
money fmm the federal American Recovery and Reinvestment Act, which 
Congress passed to help bring the U.S. economy out of recession. Thu money 
has now esselitially been spent, sa figlftS for 2012 are likely to be lowet 

Volunteecs have also be<orne lrxruslngly Important In efforts to control 
trwasiff species, especially plants. FGr example, the Alaska Parks Faundatlon, 
Mat-Su Conservation ServkeS» and other crganlzatfOM coordinate volunteer 
efforts, and the National Part SerYlce hires aews of students (at nominal pay). 
And It was a community-based monhorlng program 111 Sllka-BioBlitz-that 
reantly dlscDvel!d one of the more dangerous Invasive marlnt species, the 
glowe leather twllcate (pictured 01t page 3). 

1D•lnl1ns 
We know that numbers of Invasive species are Increasing In Alaska, but 

that's a fal~y recent phenomenon, and ways of dealing with the problem are 
still In thtlr Infancy. Because the problem Is at an early stage-compared with 
other areas of the country-Alaska has opportunities to dMlop cost-effectlvt 
solutlons and create lnstltutlons to coonllnate a multltudf of srakeholders. 

But the state gowmmentwlA need to take a bigger role In managing lnva· 
sive species. We know that In recent years state funds made 11p only about S9' 
of spending, with the federal government supplying 8496. Federal spending 

r-,fUU will dose tilt AgrkulWral Research Station In 2012, and further cuts In 
\..,Aecleral money for managing lnvaslvt spedes seem likely. 

Also, as the problem becomes Increasingly Important, coordinating Dmlted 
resources will become moie altlcal In the future. Yet several attempts In re<ent 
years-Including proposed leglslative action-have failed to estibllsh a formal 
Alaska Invasive Species Coundf. 

The bulk of funding so far has .bten targeted toward termlrial plants and 
animals, although funds for marine organisms have Increased slfghdy over the 
last few years. A shift toward more spending for marine plants and animals 
seems Ukely, as more species that post thrt.ats to Alaska's commerfcal fisheries 
are being Identified. Mudt of the Jpendlng to combat Invasive species in recent 
years has been In Southc!ntral and Southwest Alasb, but spending In S0111heast 
Alaska has steadily lncrwed over the past S years, with the arrival of lnvasiYe 
marme species In Alaska waters. 

Anally, our study found lnCJNsed employment, payroll, and volunteer 
effort In dealing with lnvaslvt specles-whkh may suggest that Alaskans are 
be<omlng more aware of this Important problem. 
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Looking for solutions to Sitka's sea squirt invasion I KCA W 
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Looking for eolutlona to Sitka'• aea equlrt lnvulon 
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Sm<A, ALASKA 

Dvex (Dldemnum vexlllum) was discovered last summer In Sitka during a citizen.science praject called "Bloblltz, • a 
coBaboration between the University of Alaska, the Smithsonian Institution, ADF&G, USF&W, the Sitka Tribe, and the 
Sitka Sound Science Center. This aummer, researchers have retumed to Sitka to try and learn If Dvex has spreed 
outside of \MIiting. 

Over the past several days, teams of Bloblitz volunteers placed over 200 test plates In Intertidal areas along the road 
system. 

Linda McCann, with the Smithsonian Envlronmental Research Center, heads the project. KCAW1 Robert Woolsey 
caught up with her on the Samson barge dock. McCann, UAS blology profaaor Mamie Chapman, and US Fish &mnp; 
WIidiife Invasive species apeclallst Kimberly Holzer, were patiendy setting teat plates amid the din of roc:k-loacllng 
operations for Sltka's airport expansion. 

·so we're out here right now deploying some collecting devices. This Is a really high-tech piece of sclentlftc equipment 
You can write about It &ndash; a piece of plaltlc attached to a brick. This was designed because we know Dvex and 
other Invasive species commonly settle on artificial, or manmade, substrate. This will tit under a mlcroec:ope qlite 
eully, we can take It on and off. So It hangs like this at approxi'nately a meter below the surface of the water, and we'll 
leave it out for three months. We're coming back In September and M'II hopefuny find that it's not at any of these 

other sites. During the Bloblitz we had voluntnrs out surveying a lot of the sites that we're doing today, and they didn't 
find It. But, you can only see so far down from a dock. This will allow us to see what's subtfdal. • 

KCAW &ndaah; "V\lhars the next step for an Invasive llke this? Is there a strategy for redudng It or ellmlnatlng It that 

Q anybody Is even dlscuasing at this point?" 

http://kcaw.org/20 l l/06/30/looking-for-solutions-to-sitka039s-sea-squirt-invasion/ 2/4/2013 
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McCann &ndash; ·Absolutely. The fil'lt step, as we saw It, was to document where It already waa, because we can't 
Q effectively manage or eradicate anything If we don't know the extent of the Infestation. So we've been focused on that 

this year. And af10 drafting potential plans and options for any kind of managemm,t that we might pursue. The next 
step Is to figure out what we can do to get rid of It. So this trip we Initiated an experiment out In W'lltlng Harbor where 
we tested different kinds of eradlcatiOn methods Including acetic acid, or vinegar; bleach, or chlorine; low dissolved 
oxygen, basically starving the animal of oxygen; drying it out, or desslcating It; and fresh water. So a lot of these things 
have been tried In different parts of the world to varying degrees of success. We're tryfng to find out where the 
threshold Is: \Nhere Is the line where you get 1 QO.percent mortality of Dvex? A lot of the Uterature suggestl that you 
can kill 8().percent of It, but we want to kill an of It. So we want to find where that One la.• 

0 

0 

&nbsp;VVlth over 200 test plates In the water at 11 locations around Sitka, the hanging bricks are not hard to find. Each 

Is also marked with a large, yellow plastic plate Identifying It as the property of the Smlthlonlan. If the test plates are 

disturbed, scientists could lose valuable Information about the spread of ovex. 

Currently, there Is no statutory authority for the state to close waters to prevent the spread of invaalve marine 
organisms. The agenc:ies attempting 10 contain the Infestation are asking for the voluntary cooperation of the public to 
keep veaels out of 'Mlltfng Harbor. Dvex easily fragments, and can be spread easlly on an anchor, boat hull, or the 

sole of a boot 
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Invasive Tunicate "Marine Vomit" in Drakes Estero Is Cause 
for Serious Concern 
BJ Jud, Stdtr 
(Reprinted with pmnissin fonn Mllrin 
Aud,J,un) 

Rc:ccnt observations in Dmkcs Estc:ro 
of the behavior of the umsiYe tunic::atc 
Didnn,u,m flOtillum (aka marine wmit) 
along with the threat that it presents 
worldwide, arc c:ausc for serious conccm 
for such an ecologically valuable, feder­
ally prorcaed marine wildcmcss area. 

Didmmun, vtxi/1,,m (Dvex) ia a highly 
invasive non-native colonial tunicate (sea 
squirt) that has a tc:Xturc of wet leather. 
Each colony of Dwx consists of thou· 
sands of tiny soft-bodied individuals 
called zooids embedded in a common 
membranous matrix. Dvex colonies are 
unpalatable to most other marine organ­
isms or birds. 

Dvcx colonies grow subtidally in bays 
and coastal waters and readily attach to 
hard surfaces such as rocks, shdl, gravel, 
haulders, and all sons af artificial struc· 
turcs. Dvex can reproduce sexually, re,. 

lc:uing its larvae into die water where it 
will attach to a hard substrate and form 
a new colony. New colonies can also be 
produced through fugmenwion. Lobes 
from a colony c:an break olf. drift to a 
new site, scnlc or become entangled in the 
bonom, and grow out over the substrate. 

To recel\-e Lawes via em:ill In PDF ronnat just : 
email your request IO: 

maclroneaudubonGum.att.com 
You v.111 Pl!l your~rar anc1 help save(l2f)er. 

Because it r.apidly overgrows hard sur­
&ces, struaurcs and shellfish, Ova: in­
vasions across the: c:ounny and the world 
have caused tremendous problems and 
concern over the past decade for both 
natural cc:oqmms and aquaculture op­
eradoos. There are populations of Ovcx 
on the Eut Coast that haw infested huge 
areas of seabed, smothered large numbers 
of natiw marine plants and animals. and 

"'---_,,_ 
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Febtuary~ . 
•Jlatondoa or daa luillola. laludt' 

Mo--, Perury 11,·7130 flt 
' a a · · " ~lissa Pitkin, Oucreach and Education Croup DiRctor for PRBO Comcrvadon Science 
will give us an,,_update on acriYipes itlaced to dac Fanllones blanc!:a ratondon cffom by us 
Filh and Wildlife Servi~ .. ~US.F.WS). ".J'he Gajf of the Panllones Naclonal Manne Sanctuary 
li~ .. 1:1 rhe largar ~. ,eabird ciolony in die condguous US, bur che lslancll' ~ 
is under thrat from in;iw species (panicularly the h~u,e mouae). The USFWS plan to 

~ me • ov'a time will amon! balancic anc1 pr:olCCt me ~1n1 a" or me -Mi>: 
S1orm-p_eaej, a Califomia ~ of~ Co!!=n"': The projea is,oonaovmlal because 
/Ii~ will affect the food supply for~ over-'!.!nrcring pu:'rowing 9wl1 (anotJ,cr Species of Spe­
dal Concern) !f\a~ pftlf on tbl mii:ie ana ~I seablids. We will find out how the scicnrlsa 
irc,dcaling wiih this dcliarc" iaue." 
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MARINE VOMIT 
COIICIMedfrompqel 

have drastically changed the species com­
position of the bcnthic mmmunicy. It has 
been well documented that die most im­
portant &ctor in conuolling an invasion 
of Dvax is through early dereaion and 
rapid response to the infcscation, such as 
toOk place in Sitka, Alaska in 2010. 

No one knows for .sure how or when this 
invader arrived in Drakes Esiero from its 
natiw japan. Many of the Pacific oysters 
cultivated by the Drakes Bay Oyster Com· 
pany (DBOC) wae originally imported 
from Japan and Dvex may have aniwd as 
a ·hitch hiker" yi:an ago on the imported 
oysters. It can also spread by ocean cur­
rma and senle in new plam dw have 
ldequue subsmatc for it to establish. 
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Since ia arrival, it has been persisting 
and reproducing on the cultivated oys-, 
ter shells and bap in Drakes Estem. The 
harvacing aaivirid of DBOC cause 
iiagmcncadon of chc Dvex and &cilita&c 
the colonizadoo of other areas ,'If the E.. 
tero. A limited amount of k was found 
growing un natural sulid mud and sand­
stone substraa:s and rodes at Bull Point 
in 2007. but until very recently many 
believed that it would not spread to me 
Ooor of the Eslffl> or become aacached to 
lhe eelgrass plants. 
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In 2010 Dr. Ted Grosbolz, a rcscarchcr 
f'tom UC Davis, conducted surveys of 
fouling invertebrates on 10mc of the oys• 
tcr racks in Drakes Estc:to and fuund mat 
Dvex was promineru among them. He 
obsemd large colonies of Dvex growing 
on the leaf shoou of some of the native 
cclgrass. Until Or. Grosholz's sun,:ys, it 
was thought to be very unlilccly dw Dvex 
would grow on eelgrass in Drakes Estc:ro. 
His observatiohS are-of pt ecological 
conc:cm because eelgrass is one of the 
most highly productive habitau on the 
California Cout and plays a vital role in 
plOViding nursery habitat for many fish 
species and forage areas for Black Brant 
and other waterfowl. Racarch has shown 
that invasive colonial tunicatc1 such u 
Dvex can haW! negative effi:as on eelgrass 
growth, survival, and light tran1tnission • 

.Pollowing this alarming disccm:ry, we also 
observal large amounts of the tunicate 
while kayaking with the Imx research­
en in Draka Estero this past August. It 
covered more than 509ft of the cultivmd 
oyitcr shdls hanging fiom the Oyster 
Company's racks and we were shocked 
to sec signific:ant amounts of the Ova 
colonizing me Bour of the eelgrass beds 
below md adjacent to the oyster racks. To 
my knowledge. this oc:currencc had not 
been reported before and was believed by 
many ro be impossible. 

The National Park Servic.c (NPS) has 
been notified of this obscrwtion. What 
action rbey will take is unknown but the 
NPS Management Polic:ia rcqui~ re· 
moval of impac1s that would caUK "i~ 
pairment" or "unaa:cprablc impacts" to 
any key park resource, such as eelgrass 
and the assoc:iated benthic community 
in this case. .Additionally, because Drakes 
Estero is designated as a potential wil• 
dcrl1CSI am, the park managcn m also 
required to •scc1t ro sustain the natural 
disttiburion, numbm, population com• 
position, and interaction of indigenous 
species• and ro inmwnc to "comet put 
mistalccs, d,c impacts of human use, and 
in8uen«s originating outside of wilder­
nm boundaries". 

MADRONE LEAVES 
_ .. _.: - • ;:. ~- -'1 •• :.~ • ..:....:...- __ , _ •. 

It is dear dw 10 suca:ssfully manage mis 
infcstadoll all of the prime O\a habitat 
that the DBOC infnmnaaure (radcs, lino, 
shells, bap) prowlcs should be removed. 

I have been a biologist working with in• 
wsivc species for many ycan and know 
coo well the disastrous and C01tly ecologi­
cal repercussions of delayina me removal 
of invasive species or not responding to 

them at all. I don't think this is a rWc 
worth taking with the Dvcx invasion in 
Dralca Escero. 

• • • • • • 

Announcement.s 
Sonoma CoWMf Bnediag Bini 
Ada (BBA) • Year 3 .. 
N.wVolmdNr Orieacation 

We are entering our third and cridcal 
year of ,urveys for the 2nd edition of 
the Sonoma County BBA. ThHe are 
1til! many available blocks. Volunteers 
arc needed to help survey these blocks. 
Join us for this fun and rewarding Cit• 
izen Science project. 

New Vollllltnt Orientadon1 
Saturday Fcbrual)' 23, 10•2 PM 
4300 Llano Road, Santa Rosa 
Contact Veronica Bowen at 
vlbowe...-gmail.com to sign up. 
Calling all BBA voluntcer1. There are 
blocks that still need volunteers. 

NatheSoagbWCaie&Conacnadoa 
- NcswVolmneer Orial111doa 

Located in Sebastopol, Native Song• 
bird Care 8c Consemation specializes 
in the care of native songbirds, with 
an emphasis on migratory insecti· 
vorcs. We: rc:ccivc over 700 songbirds 
each year and release approximately 
7S% of them back to the wild. From 
May chrough August, volunteers are 
needed to help feed and care for baby 
birds, tran,port birds to the hospital, 
respond ro calls from rhe public, and 
assist with administrative tuks. 

Conclllllld on,._ J 
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EIIIJ,ea Threat1ens Alaska's FisWeries and Aquatic Resour~ s 

Background 
Until recently, Awka halJ been considered free of 
invairive submerged aquatic plant:M that greatly impact 
fre11hwaler ~rces in other areM of Lhe world 
where they are not native. The discovery of Elodea 
in Chena Slough in Fairb~ in 2010 drew attention 
to an e11tabliaihed population in Eyak Lake and led to 
the dil!covery of Elodea in other waterbodies near 
population centeni. Since then, it halll been documented 
in several additional waterbodies in Fairbank11, 
Anchorage, and the Cordova region. 

Elodea 

n Cc·Ld IZr,!1 f.-. 1tr1n,i .\ !::t·lk r·.<i·Hl l lc•rrny l ,h~uy 
~ : ' ' I I ' i l J 'I'.: ', ·, I, I - • ' 

-:---:--..J-_ 1, 1; 1 : 11.1,L ,· I· 
·,:'f"c . ' _[; ,, ' '_', ,, ,,, 

Known Alaska locations What can be done? 
• Conwnment to prevent further 11J)TClld 
• Eradication whe1-e fcuible (e.g. herbicides' 
• St.ntegjc Rtale1ridc outreach target ing potential ,·cclori! 

Efforts to date 
• Physic:al surveys 
• T ..oc:alizM !"Uh lie outreach p.ffort.<1 
• Format.ion of Statewide CommunicaliOft Plan working 
gmup in Octohff 2011 
• Pilot control projects in Fairbanla; {mechanical, diver 
hand pulling/cntting); RUctinn dmdging r lanoorl fo,- 24H I 

How you can help 
• 'lh\in fteld creWI! to identify and document Elodea 
• Report sitinp to USFWS: (907) '186-3510 or 381S 
• Support. prevention, c:ontrol, and eradication efforts 
• Alllliat. response team efforts: denny_laaiUy@rws.gov 
• A1111J11l.11tAtewide communication effort.a: 
katrina,Jnue~wl!.llO\' 

' us ~~ 
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Hobbs, R.J. and S.E. Humphries. 1995. An integrated approach to the ecology and management of plant invasions. 
Conservation Biology. 9(4):761-770. 



U.S. Fish & Wildlife Service 

°The Cost of Invasive Species .. 
The negative consequences of invasive 
species are far-reaching, costing the 
United States bi1liona oC dollars in 
damages every year. Compounding 
the problem ts that these harmful 
lnvaden spread at astonishing rates. 
SUch infestations of invasive plants and 
animals can negatively affect property 
values, agricultural producttvi~ public 
utility operations, natJve ftaheries, 
tourism, outdoor recreation, and the 
overall health of an ecosystem. 

The most widely referenced paper 
(Pimental et al. 2005) on this issue 
reports that invasive apeciea cost the 
United States more than $120 billion in 

~everyyear. 

In 2011 alone, the Department of 
the Interior will spend $100 million 

More Facts about the Cost of lnvasives: 

on invasive species prevention, early 
detecUon and rapid reaponae, control 
and management, research, outreach, 
international cooperation and habitat 
restoration. 

The Envin,1111antal l11pact1 
In Executive Order 18112. invasive 
species is defined as an alien species 
whose introduction does or is likely to 
cause economic or environmental harm 
or harm to human health. Invasive 
species typically harm native species 
through predation, habitat degradation 
and competition for shared resources. 

Invasive species are a leading cause 
of population decline and extinction in 
animals. For example: 

{ \ , .. 
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• More than 400 of the over 1,300 
species currently protected under 
the Endangered Spedes Act, and 
more than 180 candidate apecles for 
liating are conaidered to be at rfak 
at leut partly due to dlaplacement 
b;% competition with, and predation 
by invasive species. 

• Invasive species &1-e a leading 
factor in freshwater &b extinctions 
and endangerment.a. 

• Brown t.ree snakes have been 
Implicated in the precipitous 
decline in naUve forest birds and 
the modem extinction of at least 10 
species in Guam. 
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The Ecoaamic Impacts 

Cue St•dr. Nutria 
Originally introduced for the fur 
trade, nutria destroy large areas 
ofmaarahlanda, causing signfflcant 
landscape changes and erosion that 
threaten pollution and storm surge 
control, recreational and commercial 
ftsheriea, and habitats for native 
species. In 2006, the Service and 
its partners spent $2 million dollars 
working with 16 trappers to eradicate 
over 8,000 nutria from Maryland's 

Caae Studg: .AalfUI Carp 
Asian carp, which we introduced 
throup the aquaculture industay. are 
voracious eaten that threaten native 
Jlsherles, including the $7 billion Great 
Lakes ftsheries. Large ailver carp, 
leaping out of the water at the sound 
of boat engines, also coDide with and 
injure boaters. Invasive species already 
have been implicated in adverse effects 
of up to 46 percent of the Great Lakes 

CaeSt,ulg: B~ Pgtl,ou 
Burmese pythons in Florida are known 
to eat wood storks and Key Largo 
woodrats, both federally endangered 
species. From 1999 to 0009, federal 
and state agencies spent $1.4 million 
on Key Largo woodrat recovery arid 
$101.2 million on wood stork recovery. 

Caae Stud11: LIDnllah 
The lndo-Paciftc Jionfiah, which likely 
was introduced to U.S. waters through 
the aaltwater aquarium trade, has 
become widely eatabHahed along the 
Southeast United States coast and 
Can1>beaJi Sea in leu than a decade. 
Lionflsh have been found aa far north 
as offshore of New York. Lionftsh 
have established dense populations in 
the Gulf of Mexico and off the coast 
of South America. Recent estfmatea 
indicat.e that Honftab have surpassed 

Nonnative, invasive ,pecie, provide ci mocl6rn e:mmple of Benjo.mni Fnmklin', 
famou,a ,aprg that "{a]n ounce of prevention i, 1oonk ci pound of cun. "Th:rougk 

r-"it~ La,c61J Act, the Sffllice impo,u rutriction, on the imponation and movsme,it 
V""~, ,tau line, of an11 ,pecie, lilt«l a, "inju:rimu" 'lmlm' thia Act. Thu i, 

(ffl imporlant tool m preventing tll4 pot.tmtial da.tnage t/Ull nonnative. in1JU8iw 
~cancawe. 

Blackwater National Wildlife Refage, 
thus helping to preserve local 
commercial fisheries and ecotowiam 
valued at $15 million annuallJ 
However, other nutria populations 
remain in Maryland and other states. 
In Louisiana, (or example, an estbnated 
population of 20 to 80 million nutria 
continuea to destroy thousands ot acres 
of wetlands each year. 

endanpred species, and fnt:oduction 
of Aaian carp to the recfon could cause 
furt.her harm. In 2010 alone, the fedenl 
government committed $78.5 million in 
investments to prevent the introduction 
of Alian carp to the Great Lllkea, where 
they would threaten Great Lakes 
ftsheriea and could negatively bnpact 
~ populations of endanrered 
or threatened aquatic species. 

The introduct3on o! a reproducing 
population of non-native pythona 
places additional preuure on these two 
species. Many large constrictor snakes 
can live in habitat.a and climates in our 
states and insular tertft.ories, IIDd their 
introduction and spread could threat.en 
other populations of endangered or 
threatened species. 

some native marine flsb in population 
numbers. Some reports eatimate more 
than 1,000 lionftah per acre in some 
looations. These ftsh are voracious 
eaters and their spines are venomous 
to humans. Lionftah are already 
eatJmated to reduce native reel fish 
recrulttnent by 79 percenL This species 
baa the potential to harm economically 
important fisheries (including snapper 
and grouper). coral reer conservation 
eft'orts and tourism. 

U.S. Fish & Wiltlife Service 
http;l/www.lwl.gow 
Janaary 2112 
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Price tag on managing invasive species: $6 million a year 

Price tag on managing invasive species: $6 million a year 

Wednesday, 15 August 2012 

The first analysis of the economic effects of 
invasive species in Alaska finds that 
governments and nonprofit groups spent about 
$29 million from 2007 to 2011, or nearly $6 
million a year, to manage those 
species. Tobias SchwDrer of UAA's Institute of 
Social and Economic Research (ISER) and 
Rebekka Federer and Howard Ferren of the 
Alaska SeaLife ~nter did the analysis based on 
a survey of public and private organizations that 

Page 1 of2 
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deal with invasive species aro\Dld the state. The research was funded by several federal and state 
agencies. 

Invasive species are non-native plants and animals-introduced accidentally or intentionally-that 
crowd out local species, damaging the environment and causing economic losses. Scientists say the 
problem is at an early stage in Alas0t compared with what bas happened in other places, but the 
number of invasive species is growing-and they are spreading into more areas. 

The new analysis finds: 

• The federal government put up most of the money-nearly 
85 percent-for managing invasive species in the study 
period. Nonprofits contributed about 9 percent and the state 
government S percent. 

• More than a quarter of the total spending from 2007 to 
2011--$8M-was for eradicating Norway rats on an Aleutian 
Jsl8Dd and northern pike in lakes in Southcentral 
Alaska. Roughly St.SM went for eradicating or containing 
several of the most invasive plants, including white 
sweetclover 8Dd knotweed. About $700,000 went for 
monitoring the European green crab, which is approaching 
coast of Southeast Alaska and threatens the commercial 
fisheries. 

E¥sy summer. UM hosts an AMullWltd PUii 
• f , $ ~ on campus ID 1lrpt 1nmM species. TIiis yar. JO 

• About a third o the annual spending-nearly 2M-was ~or vo11neers colJected so 1a1p ot weeds tar dlspmlL 
eradicating 8Dd controlling species already here and 
preventing others from reaching Alaska. Another $ l .2M annually went for monitoring species 
scientists fear are finding their way here, and $ l .4M for research, primarily at the Agricultmal 
Research Station in Fairbanks. About $500,000 a year went for educating Alaskans about the dangers 
invasive species pose. 

Click here to see the full publication (PDF, 2.1MB), Managing Invasive Species in Alaska: How 
Much Do We Spend? If you have questions, get in touch with Tobias Schw6rer at 
tschwoerer@alaska.edu. 

http://grcenandgold.uaa.alaska.cdufmdex.php?option=com . content&view=article&id-9770... 2/4/2013 
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Aquarium plant threatens Peninsula 
waterways 
POl18d: September 13, 2012 -1:58pm I Updated: Sept...,ber 14, 2012 - 8:39am 

Advertisement 

By Libby Bella 

Kenai National Wildlife Refuge 

Interagency biologists working on northern pike control last week in Captain Cook State 
Recreation Area noticed fragments of a bright green, whorled-leaf aquatic plant washed 
up on the shore near a boat launch. This unusual plant was identified as a species of 
Elodea, likely Elodea canadensis, the Canadian waterweed. Elodea is known from 
several locations in Alaska including Fairbanks, Anchorage, and Cordova ... and now 
Stormy Lake on the Kenai Peninsula. This is the first aquatic freshwater invasive plant 
species that has been confirmed in Alaska. 

This perennial plant is native to much of North America south of mid-BC, Canada, and 
has naturalized in many places in the British Isles, where it is a problem. Canadian 
waterweed is closely related to western waterweed (Elodea nuttallii), a native of both 
North America and Eurasia. In Europe, western wateiweed is more common, as it is 
thought to compete better through faster nutrient uptake. The two hybridize and are 
virtually impossible to tell apart unless you can find a rare flowering stalk. 

So what's the big deal? Effects of Elodea infestations are severe. Its growth can be thick 
enough to choke and damage boat motors and prevent any kind of recreational use. 
Forget swimming or paddling around an Elodea-clogged lake - unless you like the feel 
of the Creature from the Black Lagoon grabbing your legs. Ecological effects include 
lower water quality, increased sedimentation, native vegetation displacement, and most 
seriously - which gets the attention of many residents - degraded salmon spawning 
habitat. 
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How did Elodea get here? There are several theories, but the prevailing one is that 
because it's a common aquarium plant, all the Alaska populations are the result of single 
or multiple aquarium dumps into our water systems. Elodea is sold in most pet stores 
and aquarium supply shops in Alaska and across North America. It has also been used 
in science kits for high school science labs to study plant carbon dioxide use. The plant 
may be spread by migrating waterfowl, but this is mostly speculative. 

Alaska and the Kenai Peninsula already have a number of non-native plant species 
found across the landscape - so why worry about yet another invasive plant? Elodea 
may be especially difficult to control and particularly damaging because of three factors: 
the way the plant reproduces, the way it can be spread around Alaska, and the plant's 
habitat preference. 

Elodea reproduces asexually from plant parts. In the fall, leafy stalks detach from a 
parent plant, float away, root, and start new plants. Winter buds grow from stem tips 
that overwinter in the water body's bottom. The plant is brittle and breaks apart when 
agitated, making it very difficult to chop up and remove without causing a major influx 
of reproductive-ready vegetative parts into the already-infected system. Flowering is 
rare in all Elodea species, with reproduction by seed virtually nonexistent. 

A huge concern is how easily fragments of Elodea can be picked up by float planes and 
boats. Boat motors can fragment and chop the plant into smaller pieces, making it 
spread and reproduce faster. Sand Lake is very close to Lake Hood, the major float plane 
base in Anchorage - close enough to visualize how fast plant parts could be spread all 
over the state from this single source. Boat motors and other gear also readily pick up 
fragments of the plant and can spread it to nearby rivers and lakes where the 
reproduction pattern starts all over again. 

Elodea prefers a cold, slowly-flowing (less than one meter per second) water system, 
with clear water and silty or organic substrate to root in. It can stand freezing and 
temperatures up to around SoF. In other words, Elodea is ideally suited to thrive in 
most of the wetland, pond, and slow-moving rivers systems of the western Kenai 
Peninsula and other big chunks of the state. 

While we don't know all the potential spread avenues, we do know that most Alaskan 
water systems will be losers in an Elodea invasion. Biologists around the state are 
alarmed enough that a subgroup of our statewide invasion group (CNIPM) 
teleconferences regularly to discuss updates and options concerning the Elodea 
invasions. 

What can we do to stop the spread of Elodea and other aquatic invaders? There are a 
number of ways to sanitize gear between trips or between waterways to prevent 
introduction into uninfected waterways. Wash all gear carefully to remove any mud, 
plant parts, and debris before leaving the boat launch or fishing spot. Later, you can dry 
the gear, freeze gear so1id, or wash in water over 130F. If these steps aren't possible, 
blast gear using a 2 percent bleach solution to kill anything living on it. The strongest 
tool in our invasion toolbox for aquatic invaders, however, is prevention - keeping 
Elodea out of our ponds and waterways before it becomes a problem. 
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Dr. Elizabeth ("Libby") Bella is an ecologist at Kenai National Wildlife Refuge. You can 
find more information about the Refuge at hllp:/lkena(fws.gov or 
http://www.facebook.com/kenainationalwildliferefuge. 
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ANCHORAGE -A federal and state study of two Alaska salmon streams Indicates that nonnative northem 
pike can eat significant numbers of salmon smolt and will thrive on other species even when the salmon 
population declines. 

The study by the U.S. Geological Survey and the Alaska Department of Fish and Game suggests that 
Invasive pike and native salmon can co-exist In streams and rivers If ther habitat does not overtap, but where 
they do, salmon recovery may depend on suppressing pike. 

Northern pike were Illegally Introduced to southcentral Alaska In the 19508. The study looked at two 
tributaries of the Susltna River: the Oeshka River, which continues to have a sustalnable salmon fishery, 
Including chlnook salmon, and Alexander Cl'98k, where pike are believed to have caused the decline In 
chlnook, chum, silver and sockeye salmon, plus rainbow trout and grayHng, leading to fishing restrictions. 

Salmon hatch and spend about a year In fresh water before migrating to the ocean. Jwenlles In ft9sh water 
have no natural defense agailat toothy, voracious pike, which ambush flngertlngs In slow-moving water. 

Lead study author Adam Sepulveda of the USGS In Bozeman, Mont, said salmon were found to be the 
preferred pray for pike. 

-we l8f1l)led 274 pike In a stream where salmon are still abundant, and we found over 800 salmon In the 
stomachs of these pike,• he said In the aMouncement of the study. ·Several of the pike had greater than 20 
juvenile salmon In their stomachs.• 

The researchers found salmonlds, Including grayllng, trout and whitefish, In 140 of the 274 pike stomachs 
sampled In the Deshka. Small pike ate more juvenile salmon than larger pike. 

Salmon were pike's major prey In the Deshka and the lower reaches of Alexander Creek. In the middle and 
upper reaches of Alexander Creek, where salmon are rare, pike tumed to slimy sculplns and Arctic lamprey, 
leading the authors to conclude that pike may push other species to low abundance or wipe them out 

Chinook salmon continue to meet or approach state retum goals In the Deshka despite pike. That also 
happens In the Wood River Lake system flowing Into Bristol Bay. Researchers attributed that to minima! 
habitat shared by juvenile salmon and pike. Chinook salmon rear In the middle and upper sections of the 
Deshka where the water ls deep and relatively fast-moving. Spawning and rearing habitat for pike Is primarily 
sloughs In the lower section. 

Alexander Creek ls the opposite with far more of the slow water that pike prefer. 

·There's no place for those salmon to get away and avoid them: said state biologist Kristine Dunker, a co­
author of the study. 

Pike have long been suspected as the reason for low salmon numbers there, she said, and the department 
conducts an annual pike suppression effort in May during spawning. The authors said suppressing pl<e In 
systems where habitat ls not limiting may be essential for salmon and other native fish 10 recover. 

0 The authors acknowledge that pike suppression would be dlfficul for Susltna drainages. The Susltna Basin Is 
remote and covers 20,077 square miles. 

http:/fmfoweb.newsbank.com/iw-search/we/InfoWeb 2/4/2013 
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·Moreover, pike occur In the main stem c;,f the Susltna River and relnvaslon Is likely,• the study said. •Thus, 
managers must Identify strategies to reduce the negative effects of pike on salmon populations.• 

The study was published in the January issue of Ecology of Freshwater Fish. 
·--- .... ••4 - •-·· ··- .. .-... _ . , . .. .. ... . . .. - - ---··--- ·- ..... - .. ... - - - - --· ·-· ·- - ·-·· 
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Introduced northern pike predation on salmonids 
in southcentral alaska 
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Accelllld for publlclllon NMmbtr 27, 2012 

Abstract - Northcm pike (&ox lucius) are opportunistic predators that can switch to altcmadvc prey species after 
prefemd prey have declined. This trophic adaptability allows invasive pike to have negative effeclS on aquatic food 
webs. 1n Soulhcentrol Alulca, invasive pike are a substantial concem because they have spread to important 
spawnina and raring habitat for salmonids and are hypothesised to be responsible for recent salmonkl declines. 
We described the relative importance of salmooids and ocher prey species to pike diets in the Deshb River and 
Alexander Creek in Southcentral Alaska. Slllrnonids were once abundant in both rivers. but they are now rare in 
Alexander Creek. In the Deshb River, we found that juvenile Chinook salmon (Oncorhynchus tshawytscha) and 
coho salmon (0. ldsutch) dominated pike diets and that small pike consumed more of lhcac salmonids than Imp 
pike. In Alexander Creek. pike diets reftecled the disaibudon of spawnlna salmonids, which decnme with distance 
upstteam. Although salmonids dominated pike diets in the lowest reach of the stream. Arctic laq)rey (Lampetra 
camtschatica) and slimy sculpin (Con111 cognallU) dominated pike dicta in the middle and upper reaches. In both 
rivers. pike density did not inftuence diet and pike consumed smaller prey items lhan predicted by their ppe-wklth. 
Our data sugest that (1) juvenile salmonids are a dominant prey item for pike, (2) small pike are the primary 
consumers of juvenile salmonids and (3) pike consume other native fish species when juvenile salmonids are less 
abundant. Implications of this trophic adaptability are that invasive pike can continue to increase while driving 
multiple species to low abundance. 

Key words: Alaska; diet; Esox luclus; Northern pike; prey-specific abundance; salmon; Susltna River 

lllrldactl• 
The introduction and spread of nonnadve species are 
altering aquadc and tenabial communities world­
wide. In particular, opportunistic predators that 
invade have had catastrophic effects on native biota 
(Ogutu-Ohwayo 1990). food web structure (Vander 
Zanden et al. 1999) and ecosystem function (Baxter 
et al. 2004) because alternative prey species can sup­
port the predator populadon after preferred prey have 
declined. Thus, predators can continue to increase 
and spread while eliminating native species (Ogutu­
Ohwayo 1990; Albins & Hixon 2008). 

Northern pike (&ox luci,u) are opportunistic pre­
dators that have been introduced into freshwater sys­
tems across the globe and have been linked to the 

decline and elimination of multiple fish species (e.g .• 
Patankar et al. 2006; Bystrom et al. 2007; Johnson 
et al. 2008). Pike are ambush predators that require 
slow-moving, shallow vegetated waters for spawning. 
rearing and foraging (Casselman & Lewis 1996). 
They prefer soft-rayed fish, but are trophically adapt­
able and will switch to spiny-rayed fish, invertebrates 
and cannibalism when prefened prey are at low den­
sides (Eklov & Hamrin 1989). 

In the Susitna River basin of Southcentral Alaska. 
shallow vesetated lakes and sloups are common fea­
tures that serve as cridcal rearing habitats for numer­
ous soft-rayed fish species, particularly salmonids. 
Pike were introduced into Southcentral Alaska in the 
1950's and have since spread to >100 lakes and 70 
drainages within the Susitna basin (Rutz 1999). The 

·-------------------·. 
Conul)Ondenct: Adam J. Sepulveda US Geological &umy, Noflhem Rocky Momill Sclll1Ce Clnllr, 2327 Unlvffllly way, Suite 2, Bozeman, MT 59715, 
USA. E-mail: uepui.110u111.gov 

doi: 10.1111/eff.12024 1 
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expansion of pike is hypolhesised to be a leading 
cause for the decline of multiple salmonid species in 
screams that once supported popular sport fisheries 
(Rutz 1999; Patankar et al. 2006). The economic and 
cultural costs of salmonid declines are considerable. 
as sport and commercial fisheries for salmon have 
been closed or restricted in systems where pike have 
established. Pike consumption of salmonids may also 
have severe ecoloafcal consequences because salmon 
are keystone species that provide food and nulrients 
to aquatic and terrestrial ecosystems (Cederholm 
et al. 1999). 

We described the diet of pike in two aibutaries of 
the Susitna River basin, lhe Deshka River and Alex­
ander Creek. Our objectives were to (1) asaess the 
relative importance of salmonids to the diet of pike, 
(2) assess how pike consumption of salmonids differ 
across space and time and (3) idendfy other native 
fish species that are vulnerable to pike predation. To 
make inferences about the imponance of salmonids 
to the diet of pike. we sampled pike in the Oeshka 
River because it has multiple salmonld populations 
that still meet Sustainable Escapement Goala (the 
number of spawning salmon required for sustainina 
fisheries). To make inferences about the impact of 
pike on other prey fish after salmonids have declined. 
we sampled pike in Alexander Cleek because escape­
ment estimales for me last decade have shown a 
downward trend in Chinook salmon (Oncorhynchus 
tshawytscha) abundance and a decline in sport har­
vest and catch trends for other salmonid species. 

........ 
Study sites 

The Susitna River basin oriJinates from two mltjor 
mountain ranges (Talkeetna and Alaska) and aener­
ally flows in a southerly direction before emptying 
into Upper Cook Inlet (Fig. 1). The basin has hun­
dreds of shallow lakes and ponds, sloughs and side 
channels with large beds of aquatic vegetation, and 
thousands of square kilometres of adjacent inten:on­
necting wetland areas that are ideal spawning and 
rearins habitats for pike. We sampled two streams in 
the Susitna River basin: the Deshkn River and Alex­
ander Creek (Fig. I). 

The Deshka River flows approximaaely 225 km 
from the headwaters just south of Denali National 
Parle to me confluence with the Susitna River. Chan­
nel width varies from 91 m at lhe mouth to approxi­
mately 30 m upstream. The averaae discluqe at 
the mouth is 25 m3,s--•. The lowest section of the 
Deshka has few slow-movina, slouahs and side chan­
nels, and the main channel provides liUle pike habitat 
because it Is deeper, has hi&h velocity and is domi-
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nated by mid-chmmel gravel bars and riffles. Pike 
were ftrst recorded in 1983, but aae analyses of 
these fish suggest that Ibey were introduced into 
lhe Deshka River around 1970 (unpublished dala, 
D. Rutz). Area anpers did not capture large numbers 
and multiple aae classes of pike until lhe early 1990& 
(Whitmore & Sweet 1998). The Sustainable Escape­
ment Goal for Otinook salmon is 13,000-28,000 fish 
and escapement counts have ranJC(I between 7,533 
and 37,7'25 since 2005 (Oslund & Ivey 2010). Given 
that salmonids remain abundant in the Oelhka River, 
we sampled pike from this location to delcribe the 
contribution of salmonids to pike diecs. 

Alexander Cleek flows 64 kilometres from Alexan­
der Lake to me confluence with the Suaitna River. 
The main stem is surrounded with numerous side­
channel sloughs. A lqe portion of the mainatem and 
the sloughs are shallow (<l.S-m deep), low gradient 
and densely vegetated. Most of the creek ftows 
through laqe. adjacent interconnecting wetland areas 
that remain flooded throupout most of the spring, 
which coincides with the pike spawnin, migration. 
Summer discharge is around 7.7 m3·s- . Pike were 
inuoduced to Alexander Lake in the laae 1960s, 
althouah there is no harvest record of pike prior to 
1985 (Mills 1985). Today, pike are widespread 
throughout the system. Pike are hypothesised to be 
primary drivers of declines in multiple fish species 
be,innin1 in the lo&e 1990s includins Chinook, coho 
(0. ldsutch), chum (0. keta) and sockeye (0. n,rica) 
salmon, rainbow trout (0. myldss) and Arctic pay­
ling (Thymallu.s arrdc,11) (Rutz 1999). For example. 
averqe oscapementa for Chinook salmon from 1979 
through 1999 were 3500 fish while escapement from 
2000 lhroup 2008 was 1600 fish. In 2010, counts 
declined to 1n fish (Oslund & Ivey 2010). The rain­
bow trout and grayling fisheries were closed to har­
vest in 1996 and the Chinook salmon sport fishery 
was closed in 2008. As salmonid stocks are cunently 
at such low levels in Alexander Creek, this location 
offered an oppo~ity to study the dietary patterns of 
pike on nonsalmonid taxa. 

Ash capture & handing 

In the Deshka River, we used gill nets (2.S-cm bar 
mesh) to capture pike in ftve side-channel sloushs. 
Pike >370 mm (folk lenath, PL) were captured by 
their teed! or entanJled, and pike <350 mm were 
often Jilled. We fished five 1111 nets per sloush for 
three, 90-min sets. The same five slouahs were sam­
pled in sptina (May 17-21"), summer (June 26-30"') 
and early faU (Ausust 2611'-29'"). 

In Alexander Creek, Alaska Department of Pish & 
Game (ADFG) began a am netting operation to 
remove pike in side-channel sloughs of the upper, 
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Fig. I. Map or Alcxandcr Crcelt IDd lhe Delhka River In lhe Suaitna River buin. 

middle and lower reaches in May 2011. Up to six 
experimenlal-mesh gill nets (six, ~m panels of 1.9-cm, 
2.5-cm. 3.2-cm, 3.8-cm, 4.4-cm, S-cm bar mesh) were 
fished in each slough and checked every 24 h and all 
captured pike were eulhanised. Sloughs were fished 
until an 85~ reduction in pike catch was achieved. 
We sampled pike from five slou_Jhs in each reach 
during the late spring (May 13-15"') and five sloughs 
in the upper reach in summer (June 20-24111). The 
remoteness of Alexander Creek. desiccation of 
sloughs and losistical difficulties prevented sampling 
in lower and middle reaches in June and all sites in 
August. 

All fish were measured for lenglh (FL; mm) and 
weight (I). We used aastric lavaae to obtain stomach 
contents from pike captused in die Deshka River and 
we removed entire stomachs from fish that were cap­
tured in Alexander Creek. Five pike from each Desh­
ka River slough were dissected to verify that gastric 
lavage removed all stomach contents. Stomachs and 
stomach contents were preserved in 95~ ethanol 
until identification. To ensure that no fish was sam-

pied > 1 time per sampling period in the Deshka 
River, we inserted ftoy-taga into lhe base of the dor­
sal fin of pike before releasina them near the capture 
location. 

Stomach contents were identified by lrained techni· 
clans at Rhithron Associates. Inc. (Missoula, MT). 
Prey fish were idendftec:I to species when possible, 
and invertebrates were identified to the lowest practi­
cal taxonomic level. We excluded contents that could 
not be identified in analyses. All prey items were 
identified, enumerated and measured for lenath and 
weighed (blotted wet weipt). 

Data analysis 

To compare pike diets across time and space, we 
conducted two analyses. First, we assessed the pro­
ponion of Pacific salmonids in pike diets relative to 
the other prey taxa. For this analysis, we pouped all 
tua lhat belonpd to the Oncorhynchus genus (coho, 
Chinook, and sockeye salmon and rainbow trout) into 
lhe Total Oncorhynchus category. Second, we 
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assessed the proportion of each individual Oncorhyn­
ch,u species in pike diets. Many samples could not 
be identified beyond the 1enus Oncorhynchus, &o we 
placed these samples into the prey category, •umden­
tified Oncorhynchus spp'. 

For each prey cate1ory. we calculated the per cent 
occwrence (~0), per cent by nwnber (IJ,N) and per 
cent by mass (~M) according to Chipps & Oarvey 
(2007). We also calculaced the prey-specific abun­
dance (PSA) for each prey item (i) as follows: 

ES, 
PSA, = 100 x ESli 

where S1 equals the wet weiaht of prey i in stomachs, 
and Stt equals the total wet mass of prey in predaton 
that contain prey i. 

We used multivaiote analysis of covariance 
(MANCOVA) to test for an overall season effect 
(May vs. June vs. August) on diet composition in the 
Deshka River and for an overall reach effect in Alex­
ander Creek (lower vs. middle vs. upper in May vs. 
upper in June). We used'J,M for each prey taxa as 
our response variable and pike lensth as our covari­
ate. The interaction terms of &eaSOn x pike length 
and reach x pike length were not significant, so only 
main effects are reported. The mass of prey items is a 
useful metric for predator-prey studies because it is 
meas~ in units that can be compared to other stud· 
ies and can be used to compare lhe enqetic impor­
tance of different prey types (Chipps & Garvey 
2007). To test if the masa of consumed prey types 
varied among and within seasons in the Deshka River 
and amona and within reaches in Alexander Creek. 
we used analysis of covariance (ANCOVA) with~M of 
each prey taxa as our response variable and pike 
lensth as our covariate. As these tests were a posteri, 
we set appropriate alpha levela usins the Bonferroni 
inequality overall alpha divided by n (e.g., the num­
ber of seasons or reaches). We used the Tukey Hon• 
est Sipiftcance Difference (HSD) test as a post-hoc 
test to identify the prey items with the hipest%M. 
To satisfy assumptions of normality, we arcsine­
square root transfonned%M when necessary. We 
report all means using the untransformed, least-square 
means (:I: I SE). 

To eitplore patterns of relative prey importance, we 
consuucled bivariate plots of PSA versus'J,O. Domi­
nant prey items have hip%0 in the diets and high 
PSA values, while rare prey items have low PSA and 
low%0 values. Opponunistic feedinJ is represented 
for prey items that have hi&h PSA and lowM> in the 
diets. and generalised feeding is characterised by prey 
items that have low PSA and high'J,O. When plotted 
in this fashion, graphical techniques can be used to 
evaluate relative prey dominance and the degree of 
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homogeneity of the diet (Amundsen ct al. 1996: 
Chipps & Oarvey 2007). 

Pike densi~ can affect diet due to interactions 
amons predators (e., .• kleptoparaaidsm and cannibal­
ism; Nilsson & Bronmork 1999). Pike at hiah densi­
ties select different prey items and have decreased 
intake rates than pike at low densities (Nilsson 2001). 
To assess densi~ effects on diet, we examined the 
relationships between pike relative abundance and 
the prey cate1ory with the sreatest'*>M in each sam­
pled slough in lhe Deshka River and Alexander 
Creek. In the Deshka River, we estimated pike rela­
tive abundance per slouah as the total number of 
unique pike caught in all three Jill net sets. In Alex­
ander Creek, we used the total number of pike cap­
tured in each sampled slouJh to estimate relative 
abundance. We ran sep.-ate analyses for each stream 
because am net capture effort differed. We also anal­
ysed the three Alexander Creek reaches separately 
because effort differed (i.e., each reach was sampled 
by a different field crew). 

Pike diet can also be limited by aape size. which Is 
a linear function of pike body lenath (Nilsson & 
Bronmark 2000). To test if pike diet is better pre­
dicted by prey size than by prey identity, we tested 
for correlations between lhe maximum length of prey 
items in each pike sample and pike lenp. All statis­
tical analyses were performed in JMP 9.0.2 (SAS 
Institute. Carey, North Carolina, United States). 

llnalts 

Deshka River 

Pike sample size and lenJths are reported in Table I. 
Pike length differed across our sampling dates 
CANOVA: F2, 216 • 13.26. P • <0.0001). Pike sam­
pled in May and Aupst were of similar length and 
were lqer than pike sampled In June (Tukey-HSD). 
Gastric lavage removed 96'J, (± 3'J,) of the total mass 
ofstomach contents (n • 25). We observed 14 species 
of fish. 6 types of invertebrates. 1 anuran and 2 small 
mammal species in pike stomach samples (Table 2). 

All pr,y 
Pike stomach contents differed among months 
{MANCOVA: Wilk's lambda • 0.78, F21,40, = 1.89, 
P., 0.004) and by pike length (MANCOVA: 
F14,201 • 4.72. P • < 0.0001). Total Oncorhynchus 
were the dominant prey caresory by mass, the III06t 
frequently encountered prey item and the most 
numerous prey item in stomachs sampled in May, 
June and August (Table 2). We found up to 47, 14 
and 8 Pacific salmonids/pike in May, June and 
Aupast, respectively. The%M of Total Oncorhynchus 
did not differ among months (ANCOVA: F2 = 1.37. 
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TIIIII 1. Sample IIZII far JIU IIIDmldl conltnts and fen llna1h (Fl) of 
11111p1et1111kt In Ille Dtslllca Rlvtr In May, June and AIIDUll 2011. 

Slomaclls 
wltll ....... 

Pike Empty ullllllldilllll FL 111101 FL (CIII) 
Months llfflpled stamlchs C011111111 (cm) :I: 1 SE 

May 97 
Junt 99 
August 78 

18 
10 
18 

4 
3 
1 

25.IJ-87.7 4Cl.9 :t 1.11 
24.7- 85.0 35.t 2: 1.0 
28.5-7o.5 41.0 2: 1.0 

P • 0.26), but it did differ by pike lenglh 
(ANCOV A: F1 = 5.40, P < 0.0001). The'l,M of 
TOlnl Oncorlrynch11s decreased with pike size 
(~ = 0.16, P < 0.0001). 

A bivariate plot of prey-specific abundance versus 
%0 indicated that Total Oncorhy,,chus was the domi­
nant food category for pike in May, June and August 
(Fig. 2). PSA (33~58'1,) and O (32~5%) for 
total Oncorhynchus exceeded all other prey taxL In 
May, pike fed opportunistically on longnose suckers 
(PSA = 18CJL, O • 6CJL) and generally on Arctic lam-

Pike diets in Southceatrat Alaska 

prey (PSA • 4%, O - 1SCJL ). In June, pike fed oppor­
tunisdcally on round whitefish (PSA • 25%. 
o • 7%) and aenerally on Alctic lamprey 
(PSA • 2'1, O • llCJL). In Auaust. pike fed opportu· 
nisdcally on round whitefish (PSA • 2211, 0 • 7CJL) 
and voles (PSA • 17'1,, 0 • 6%) (Fi&, 2). All other 
prey taxa occuned infrequently and contributed little 
to consumed mass. 

The number of pike captured ranged from 1 to 111 
individuals per slough. The correlation betweenCJLM 
of TObll Oncorhynchus and pike reladve abundance/ 
slough was not stadsdcally sipiftcant (R • 0.30, 
P • 0.32), but the correlation between maximum 
prey siz.e and pike length was (R "" 0.58, 
P < 0.0001). We found no difference in this latter 
coneladon among seasons (ANCOVA: F2 • 1.14, 
P• 0.32). 

Pacific salmonids 
Pike stomach samples of Oncorhynchus species dlf. 
fered among months (MANCOVA: W'llk's 
lambda • 0.80, Fao,422 • 5.06, P < 0.0001) and by 

TIIIIII 2. Diet coflll)Cllllan far PIii sampled In Chi Dtlhlal RMr ii May, June and AIIDUll 2011. Pny llXI 1111 quantlfleCI by I*' Cllt lllflllllr (%N), 111111 
(%M), ull fntll*ICY of occurrence (%0). Oneott/yrldlul spp. 1tt prey lhlt colllll only bt ldenlllled IO a-,s. TOIII Oncomyndlos II tilt un Vlfut acroes d 
PIIY wlltlk'I tilt Dncomynchusgenus. 

DIii llem 

IIWlftllll'llll 
Amplllpods 
A4udc beetles 
DamullllS 
l>flgonfllll 
Leeclles 
Mlyfl1II 

Salmonld fish 
An:11c: Gravina 
~salmon 
CtllnDOk •mon 
FlalnbOW trout 
Round wllllllilll 
So•lllmon 
Otteo,t,yndm .... 
TotllOntiottlyndlus 

Olller fish 
Arctle:llfflllllY 
turbot 
Eulaehon 
Longnoae sucker 
ka,n 11icJdeblck 
NCN1hem plllt 
Sl'mylCUll)kl 
3-tplne 111c,11blck 

01111, 
Recl-bacbd voles 
Shrew, 
WO°'fnlg 

SCitnllllc 11111111 

171ym,Mlt*us 
Ont:odrynd,u, kJIIJldl 
0.,,,..,,,,. 
0.1,aitist 
Prolop/um~ 
0.,,,,. 

um,,,111~ 
Lotllota 
7""'iclltllys pldlfcus 

Clto,tomus"'°"°""" 
Putl/JIIIU punglt/lll 
Esoxludul 
CotlllSt:OflllllUI 
Glsl#OstMICUINtus 

Myodfsnllllus 
SO.I/IP, 
Rlnat)IMflQ 

May 

'JI, N 

0 
0 
3 
1 
4 
0 

1 
0 

24 
3 
2 
0 

21 
48 

12 
1 
0 
8 
0 
0 
8 

14 

0 
0 
0 

'ltM 

0 
0 
2 
t 
3 
0 

1 • 30 
3 
4 
0 

15 
48 

I 
1 
0 

• 0 
0 
8 

16 

0 
0 
2 

'Jl,0 

0 
0 
3 
2 
5 
0 

1 
0 

20 
3 
2 
0 

21 
46 

13 
1 
0 
II 
0 
0 
8 

14 

0 
0 
1 

Jlllt 

%N 

0 
0 
0 

1 
0 

0 
0 

41 
0 
8 
0 

28 
70 

• 0 
0 
0 
0 
1 
6 
2 

3 
1 
0 

'ltM 

0 
0 
0 
2 
1 
0 

1 
1 

42 
0 

10 
0 

23 
87 

7 
1 
0 
0 
0 
0 
8 
2 

3 
1 
0 

,. 0 

0 
0 
0 
2 
1 
0 

1 
1 

311 
0 
7 
0 

29 
85 

8 
1 
0 
0 
0 
1 
8 
3 

3 
0 
0 

Augull 

'ltN 'Jl,M 

0 
0 
0 
5 
3 
0 

0 
12 
20 
2 

10 
0 

12 
48 

2 
7 
0 
7 
0 
0 
2 

11 

9 
0 
0 

0 
0 
0 
3 
2 
0 

0 
18 
18 
2 

11 
0 

13 
48 

2 
7 
0 
0 
0 
0 
2 
9 

9 
0 
0 

'JI, 0 

0 
0 
0 
5 
3 
0 

0 
11 
20 
2 

10 
0 

12 
43 

2 
7 
0 
7 
0 
0 
2 

10 

9 
0 
0 
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Fl1. 2. Blplol repranlldon or pNy-Speeific aburldanc:o (per ccal wet 1111111) versus per cent occummce ror all tua In tho Dahb RJvr. 
Prey use by pike colleded in (a) May, (b) Jae 1111d (c) Aupst. Letters correapond lO lndlYldllll ()NY 1W1: E • Ltoc:h. L • Ardlc lamprey, 
N • Nor1bera pike, 0 • Longnme sucker, P • Pacific llllmonkla, R • Round whll•lilh. S • Slimy ,culpln, T • 'lbroHplne llkkleblclc. 
V • B11rbot and V • Vole. Prey 1h11 lnl not shown In die blplOII hod pey-spocillc abundance and oceurreaco valuu <S9'. 

pike lenath (Fs,211 • 13.37, P < 0.0001). In May. 
pike stomachs contained Chinook salmon, rainbow 
trout and unidcndfied Oncorhyncluu spp.. bu~M 
varied among species (Table 2; ANCOVA: F4 • 22.31, 
P < 0.0001). Chinook salmon represented the great­
est proponion of the total diet mass, while rainbow 
trout re~ted the least (Tukey-HSD). We 
recorded a maximum of 33 Chinook salmon/pike 
and 1 rainbow trout/pike in May. In June and 
August. we observed Cunook salmon, rainbow 
trout. sockeye salmon and unidendfted 0ncor1ryn. 
chus spp. in pike stomach samples (Table 2). The'I, 
M of these species varied in June (ANCOVA: 
F, • 49.25, P < 0.0001) and August (ANC'OVA: 
F4 = 7.00, P < 0.0001). In June, Chinook aalmon 
represented the ,reatest proportion of the total mass 
(M • 42'1,) followed by unidentified Oncorhynch,u 
spp. (M • 23%). We observed a maximum of 13 
Chinook salmon/pike and 9 unidentified salmonidsl 
pike. Contributions of the remainina species were 
negligible. In August, Chinook salmon, coho sal­
mon and unidentified Oncorhyncluu spp. had simi­
lar M (13-18%), but M values for rainbow trout 
and sockeye salmon were <1% (Tukey-HSD). We 

6 

observed a maximum of 5 Chinook salmon/pike 
and S coho salmon/pike. 

There was no correlation between pike length and 
'liM of coho salmon (,' • 0.00, P • O. 79) or sockeye 
salmon (r2 • 0.00, P • 0.89). Pike length explained 
little of the variation in the'l,M of Chinook salmon, 
unidentified Oncorhynchus spp. and rainbow trout 
(1' • 0.15, P < 0.0001; ,' • 0.03, P • 0.02; and 
,' • 0.08, P < 0.0001, respectively), 

The bivariate plot of PSA versus~O indicated that 
Chinook salmon were the reladvely dominant food 
item in May, June and Augusl (PSA • 13-44.,, 
O • 21-33%; Fla, 3). Coho salmon did not occur in 
pike stomach samples in May, were rare in June and 
had similar importance to Chinook salmon in August 
(PSA • 11~, O ... 14%; Fig. 3). Pike fed opportunis­
tically on rainbow trout in May (PSA • 15'1,, 
O • 2%) and rarely in Auaust (Fig. 3). Rainbow 
trout were absent from stomach samples in June. 

Alexander Creek 

Pike sample size and lenaths me reported in Table 3. 
Mean lenlfh of pike did not differ among reaches in 



0 

0 

0 

50 

1: 
1: 

0 

0 5 10 15 20 25 30 35 
Per cent oc:curmm 

Fi1. 4. Biplot repraen111ion of IR)'-Cpcciflc obundanco (per cent 
wet IIIIIS) venm per ceoc occwrence for Pac:iftc salmoald apecies 
in Che Deshb Rim'. Symbols tndlcat.e lhe 1110111h in 2011 when 
pile clicca wen: sampled: (+)•May, (><)•June and 
<•> • Aupst. The ellipses 1lll'l'OUIICI spoc:iftc r-Y -.-. 

May. but pike in the upper reach in June were signifi­
cantly smaller than pike sampled in May (ANOVA: 
F3•165 • 3S.13. P < 0.0001). Pike stomach samples 
had 11 species of fish, 6 types of invertebrates, 1 
anuran and 2 small mammal species (Table 3). 

AllpMy 
Pike stomach contents differed among reaches 
(MANCOVA: Wilk's lambda• 0.31, F42,449 • 5.11, 
P < 0.0001), but contents were not ,elated to pike 
length (MANCOV A: F = 0.14, P • 0.27). Total 
Onc:orhynch,a was the relatively dominant prey cate­
gory by mass (31'11) in the lower reach of Alexander 
Creek (Table 4; ANCOVA: F11 = 6.54, P < 0.0001). 
We observed u maximum of two Pacific salmonids/ 
pike in the lower reach. 

In contrast, Total Oncorhynch,u only occasionally 
occuned in pike diets in the middle reach, and it did 
not occur in diets in the upper reach in May or June. 
Rather, Arctic lamprey were the dominant p,ey item 
by mass (34~) in the middle reach (Table 4: ANCOvA: 
F13 • 8.20, P < 0.0001), and slimy sculpin were the 
dominant prey item by mass in the upper reach in 
May (72~) and June (689'; ANCOVA: Fu • 28.85, 
P < 0.0001 and F13 • 80.32, P < 0.0001 respec­
tively). 1n Moy, we observed a maximum of 24 

Pike diets la Southc:entnl Atuka 

Arctic lamprey/pike in the middle reach and 14 slimy 
sculpln/pike. In June, we observed up to eight slimy 
sculpin/pike. Slimy sculpin'IIM in the upper reach 
did not differ between May and June (Tukey HSD). 
Pike length was not associated with lhe dominant 
prey items by mass in any reach (ANCOVA: F1 < 2.48, 
P > 0.12). Other prey taxa that contributed to pike 
diet mass include Arodc sraylina in the lower reach, 
Arctic grayling and Total Oncorhynchus in lhe 
middle reach, leeches in the upper reach in May and 
amphipods in the upper reach in June (Table 4). 

A bivariate plot of PSA venus'liO sugeated that 
Total Oncorhynchus was a relatively dominant food 
careaory found in pike stomachs in the lower reach 
in May (PSA • 28~, 0 • 27'11: Fig. 4). Arcdc pay­
ling (PSA • 36t,, 0 = 11 'Ii) and round whitefish 
(PSA • 28~, O • 2~) were important opponunistic 
prey. Pike fed genenlly on Arcdc lamprey 
(PSA • 2'11, 0 • 21 ~). In the middle reach, there 
was no dominant prey category (Fig. 4). Pike fed 
oPl)OrtUnistically oa Alctic grayling (PSA • S2'11, 
o • 12%) and aeneraily on Arctic lamprey 
(PSA • 1%, 0 • 3S'li). In the upper reach in May, 
pike fed dominandy on slimy sculpin (PSA • SS%, 
0 • 63'11) and opportunistically on Arctic grayling 
(PSA .. 3S'li, 0 • 6'11). In the upper 1aeh in 
June, pike fed dominantly on slimy sculpin 
(PSA • 4S", 0 • 39%), opportunistically on 
voles (PSA • 49%, O • 7'11) and aenerully on am­
phipods (PSA • 1 %, 0 • 42% ). Contributions of the 
remaining species were negligible, 

In May, there was some evidence that prey size 
increased with pike lenath, but this relationship dif­
fered among reaches (ANCOVA: F1,2 - 8.31, 
P • 0.0004). The relationship was weak in the lower 
reach (R'"' 0.31, P • 0.04), and COl'1'elation coeffi­
cients were somewhat greater in the middle and 
upper reaches (middle: R • O.S8, P < 0.0001; upper: 
R • O.SO, P • 0.01). In June. the conelation between 
prey size and pike length was not statistically signifi­
cant in any reach (R • 0.2S, P • 0.06). 

Gill nets capWred 24-277 pike/slough in the lower 
reach, 14-lOS pike/slough in the middle ~ and 
39-163 plke/slouah in the upper reach. In addition, 
we captured 7-16 pike in five sloughs in the upper 
reach in June. However, 1he correlations between 

Table 3. Sa111ple Size for plce SIOIIIICh COllllntl Ind fork 1,1111111 (FL) crf amplld plb In Alellander Crllll In Mey and June 2011. 

Stomachs wllll unldentillable M1111 Fl (cm) 
Manlll Reach Plbump:111 Ernptymnaclls con1e1111 Fl l'lflQI ( Cffl) :t 1 SE 

May Lowtt 79 21 15 25.0-70.1 48.4 :t 1.4 
Mlddll 60 12 6 31.2-100.0 47.2 :i: 1.8 
Upper 53 24 3 24.5-61.1 42.5:1:2.1 

Junt Upper 53 7 7 24.2-&3.9 31.7 :I: 1.6 

1 



0 

0 

0 

Adam J. Sepulveda et aL 

Table 4. Dllt composlttan for pllce samplld from MIi iower, llllddle end upper reaches of Almnder Cnllk In Mar and Jin 2011. Prey 11111111 qlallllled ~ 
per cent number ~N). mm ~M), • freq•ncy of OCCUl'IIIICI (%0). Dnt:ottlynd#Jf •· 111 PIIY 11111 could DIiiy be ldenllftld 10 g111111. Total 
Otlt:orllyndrw II the 111111 value ICNlll III pray wlll*I Ille ~ OttlUS. 

Lower Middle 

Dill""" ,.N %M ir.o %N %M 

IMrtellrlles 
Amphlpoft 
Aqlllllcllllllll 
Damalllles 
DrlllQllllleS ...... 
Mayllla 

Sllmonlcl 111h 

0 
7 
2 

10 
6 
0 

0 
7 
0 
0 
8 
0 

0 
7 
2 
t 
5 
0 

0 
1 
5 
0 
2 
0 

0 
1 
5 
0 
1 
0 

Arctic QIIYllnD 
Colloanon 
ChlnOokaon 
RUlbowlnlut 
Rud whlellsh 
SoelleyeS1lmon 
OtlCfJttlynt;II .,,. 

11 
0 
2 
6 
2 
0 

20 
2B 

12 
0 
2 
6 
2 
0 

22 
31 

11 
0 
2 
5 
2 
0 

20 
27 

11 
0 
2 
2 
0 
0 
1 

15 
0 
2 
3 
0 
0 
a 

Total ~ 11 14 

Other llsh 
Arctic lamprey 
Buftl0t 
Eullcllon 
lonCll!Olt IIUGker 
kplnl lllcldeblck 
Northlf!lplb 
Slmy ICUlpln 
3-splne lllcldebll:lc 

19 
0 
0 
0 
1 
0 
B 
0 

17 
0 
0 
0 
3 
0 
9 
0 

21 
0 
0 
0 .. 
0 
9 
0 

45 
8 
0 
1 
0 
0 
8 
7 

34 
11 
1 
2 
0 
0 
a 
a 

Other 
Red-blcbdvoles 
SIIIIWI 
WOod frog 

0 
0 
5 

0 
0 
5 

0 
0 .. 

0 
0 
0 

pike abundance and~M of any of the dominant prey 
taxa for these reaches were not statistically sipift­
cant: Total Oncorhynchus in the lower ieach 
CR• -0.20, P • 0.70), Araic lamprey in the middle 
reach (R • 0.73, P • 0.06) and slimy sculpin in May 
and in June in the upper reach (May: R - 0.40, 
P = O.!H; June: R = -0.31, P ... O.SS). 

Pacific salmonid.s 
The proportion of Oncorhynchus species occurring in 
pike stomachs diffmed among reaches (MANCOVA: 
Wilk's lambda• 0.83, F9,,.,. • 3.58, P- 0.0003), 
but not by pike length (F3,162 • 1.48, P • 0.22). Chi­
nook salmon, rainbow trout and unidentified o,,. 
corhynchus spp. were the only Oncorhynchus species 
that we found in scomach samples and we did not 
find any of these species in scomachs sampled from 
the upper reach in May or June (Table 4). The%M 
for each of these species did not differ among reaches 
(ANCOVA: F, = 0.16, P = 0.92 and F3 • 1.10, 
P • 0.35) and%M was not related to pike lensth in 
any reach (ANCOVA: F1 < 2.0S, P > 0.1S). The%M 

8 

0 
0 
1 

%0 

0 
3 
3 
0 
5 
0 

12 
0 
1 
3 
0 
0 
a 

12 

35 

• 1 
1 
0 
0 

12 
8 

0 
0 
1 

Upper..Ma, 

%N Y.M 

0 
2 
0 .. 
t 
0 

5 
0 
0 
0 
0 
0 
0 
0 

1 
1 
0 .. .. 
0 

71 
0 

0 
0 
0 

0 
D 
0 
4 
a 
D 

7 
D 
D 
D 
0 
D 
0 
0 

D 
1 
D 
4 
4 
D 

72 
0 

0 
0 
0 

%0 

0 
3 
0 
3 

13 
0 

B 
0 
0 
0 
0 
0 
0 
0 

3 
3 
0 
3 
3 
0 

88 
0 

0 
0 
0 

Upper_Junl 

%N 11,M 

23 
2 
0 
3 
4 
1 

2 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

60 
0 

5 
0 
0 

10 
2 
0 
3 
4 
1 

2 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

71 
0 

7 
0 
0 

%0 

20 
3 
0 
4 
8 
2 

1 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 

60 
0 

5 
1 
0 

for unidentified O,u:orhyncfms spp. differed umong 
reaches (ANCOVA: F3 • 9.08, P < 0.0001)-~M in the 
lower roach was greater than the middle reach and 
the middle reach did not differ from the upper reach 
in May or June. We also found that~M for unidend· 
fied Oncorhynchus spp. wa.~ not related to pike length 
(ANCOVA: Fa • 2.4,, P • 0.12). 

A bivariate plot of PSA versuslliO indicated that 
pike fed opportunistically on rainbow trout in the 
lower reach (PSA - 21~. 0 = S~) and the contribu• 
tion of Chinook salmon was nealigiblo In the lower 
and middle reaches (Fig. S). Pike fed generally on 
unidentified Oncorhynchus spp. in the lower reach 
(PSA = 6%, 0 = 20%), but the contribution of this 
prey item was nepigiblo in the middle reach (Fis. S). 

DIICUIIIGI 
We found that salmonids constitute the major prey 
items for pike in the Oeshka River and in the lower 
rach of Alexander Creek throuahout the sununer. In 
the Deshka River, salmonids were dominant prey 
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olllpt;ea swround specific prey caqories. 

items for pike and diet was not related to pike den­
sity. In Alexander Creek, salmonids were also fre­
quendy consumed by pike. even though salmonid 
abundance was low. We also found that the effects of 

pike invasions may extend beyond salmonids because 
pike shifted to consumption of other native fish, like 
slimy sculpin and Arctic lamprey, when salmonida 
were rare. Implications of this trophic adaptability are 
that invasive pike can drive multiple species to low 
abundance and possible extirpation (Bystrom et al. 
2007; Haupt & von Hippel 2011). 

We observed Pacific salmonids in 140 of the 274 
pike stomachs sampled in the Deshka River and 
found that they were the dominant prey. Pike COD· 
sumed >600 Pacific salmonids, the majority of which 
were Chinook salmon juveniles (<JOO mm) in May 
and June and coho salmon juveniles (<JOO mm) in 
August. Rainbow trout wero rare in pike diets, but 
their PSA was hlah relative to their%0 because lar-
1er rainbow lrout (>ISO mm) were consumed. If our 
snapshots of pike stomach contents me Indicative of 
daily consumption patterns. then extrapolation of our 
data suueats that pike consume a IIJ'le proportion of 
n:cruitina salmonids. This extrapolation is supported 
by other studies - Kekiliiinen et al. (2008) found 
that pike ate 29~ of stocked Atlantic salmon (Sa/mo 
.salar) smolts and Jepsen et al. ( 1998) estimated that 
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pike were responsible for 56'1 of Atlantic salmon 
smolt mortality during o 3 week period. The ability 
for salmon to coexist with invasive pike comes into 
question when consumption and predation levels are 
this hi1h. 

In fact. Spens & Ball (2008) found that pike and 
solmon coexistence is rare in Swedish boreaJ Jakes 
and Chat self-sustaininc salmon populations were only 
possible if pike were removed. However. their 'pike­
solmonid noncoexistence rule' does not seem to 
apply to the Deshka River. where specie& like Chi· 
nook salmon have remained near Sustainable Escape­
ment soaJs in the Deahka River despite the intensity 
of pike predation on salmonids that we observed. 
Understanding the mechanisms that allow for this 
incong,uity may help manasers with limited 
resources to prioritise habitats for pike suppression. 

One upect that may facilitate coexistence is spadal 
refuaia. In other Alaskan systems where pike are 
native and are found wflh nondeclinin1 salmon popu­
ladons. such as the Wood River Lake system that 
ftows into Bristol Bay. there is evidence of habitat 
sesregation. Sockeye salmon in the Wood River Lake 
system are largely pelagic foragers and spend little 
time near the vesetated banks where pike are found 
(Chihuly 1976). Similarly, Chinook salmon spawn 
and rear in the middle and upper sections of the 
Deshka River, where there are large cobbles, deep 
water and riffles. Spawning and rearing habitat for 
pike is primarily found in sloughs in the lower sec­
tion of the Deshka River. so there is minimal habitat 
overlap. Pike predation on juvenile salmon may be 
limited to Chese lower reaches for much of the year 
and to short. temporal windows when salmon smolts 
from upper reaches move downscream. The Alexan­
der Creek drainage is the opposite; it has thousands 
of square kilometres of pike spawning and rearins 
habitat. and habitat that is restricted to Chinook saJ. 
mon is rare. ~ observations suggest that the 
effects of predation by introduced pike on juvenile 
salmonids are strongly mediated by the physical tem­
plate of habitat (Warren & Liss 1980). 

We could not test the hypothesis that pike are 
respon'sible for Pacific salmonid declines in Alexan­
der Creek. However, we did find that Pacific salmo­
nids were a relatively dominant prey item in the 
lower and middle reaches and that they were absent 
from stomach samples in the upper reach. This 
absence contrasts with historical spawning survey 
data in Alexander Creek. which found that ~ 3600 
Chinook salmon adults retumed annually and most of 
these fish spawned in the upper reaches (Yanusz & 
Rutz 2009). More RCent survey data show the oppo­
site pattern and alian with our stomach content data; 
there were 110 returning aduJL,; and spawnins fre. 
quency declined with proximity to Alexander Lake 

JG 

where there are estimated to be > 13,000 pike (36 
fisMlectare; Oslund & Ivey 2010; Rutz 1999; Yanusz 
& Rucz 2009). In comparison, estimated pike densi· 
des are 1.78 fish/ha (Roach 1996) and 1.39 fish/ha 
(Dye 2002) in other Alaskan waters where pike are 
native and occur with salmon. Pike populations 
downscream of the lake are also abundant; ADFO 
removed >4000 pike fmm 60 side-sloups of Alexan· 
der Creek in May and June 2011 (ADFO. unpub­
lished data). Pike can achieve high abundance and 
densides in Alexander Creek because there is ample 
spawnin1 and nursery habitat. When pike are abutr 
dant, our data sugpst that they can have negative 
effects on salmon: individual pike consumed >40 sal­
monids per sampling event, >73~ of individuals had 
nonempty stofflllchs and diet was independent of pike 
density. 

Pike prefer salmonid prey in the Susitna River 
basin (Rutz 1999) and once salmonids decline. 
pike predadon pressure shifts to olher ta.xa (Hau&ht 
& von Hippel 2011). In general. diet plasticity 
allows predator population size to be independent 
of the abundance of their preferred prey. As a 
result, predator encounter nues with prefearecl prey 
can remain hi1h, even after prefem,d prey havo 
declined (Fapn et al. 2002: Symondson et al. 
2002). Not surprisinaJy. diet plasticity is a charac­
terisdc of many invasive predators that have been 
implicoted in nadve species extinctions (e.a.. 
Oguw-Ohwayo 1993; Caut et al. 2008). Pike in 
Alexander Creek fit this theory. First, we found 
that pike have catholic diets. They fed on >20 dif­
ferent taxa and nonsalmonid prey dominated their 
stomach contents in reaches were spawning salmon 
are now rare. SpeclficaDy. piko stomach contents 
were dominated by slimy sculpin in the upper 
reach and Arctic lamprey in the middle reach. Sec­
ond, pike abundance in Alexander Laite and Alex­
ander Creek is high even though salmonids have 
declined. Third. we found salmonids in pike stom­
ach contents In the middle and lower reaches 
despite the low abundance of salmonids. We did 
not link pike to any native species extinctions, but 
pike have been associated with the local extinction 
of D1Jltiple fish species in other systems (e.g .• 
Patankar et al. 2006; Bystrom et al. 2007: Spens 
& Ball 2008). 

Future directions 

Suppressing pike in systems where habitat is not 
limiting. like Alexander Creek, may be essential for 
salmonids and ocher native fish to recover to desired 
escapement soaJs. Indeed, pike eradication was 
required for self-sustaining salmon populations in 
Sweden (Spens & Ball 2008). However, complete 
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removal of pike in tributaries to the Susitna River 
basin will be difficult because this basin is extensive 
(52.000 km2) and remote. Mon:over. pike occur in 
the main stem or the Susitna River and reinvasion is 
likely. Thus. manaaers must identify strategies to 
reduce the negative effects of pike on salmon popul~ 
tions. 

Our diet data in the Deshka River sugest that 
removal of pike <400 mm could help reduce pre­
dation on Pacific salmonids. We found that small 
pike consumed more Chinook and coho salmon 
biomass lhan large pike in lhe Deshka River. Most 
of lhese salmonids were <100 mm. The weak cor• 
relation between prey length and pike size indi­
cates that IIUJe pike also consumed small prey, 
like Arctic lamprey and insects, but small salmo­
nids were rare in their diet. ADFO manaaen have 
been aware chat small pike consume a dispropor• 
tionate number of juvenile salmonids (Rutz 1999). 
In 1998, they implemented slot limits in Alexander 
Lake that allowed for unlimited take of pike 
<558 mm and limited the take of pike ~ SS8 mm. 
The rationale was that laqe pike can limit the 
abundance of small pike through cannibalism and 
that most anglers will only travel to fish for pike 
if they can keep t1111e fish (Yanusz & Rutz 2009). 
Angling pressure was minimal in this remote drain­
age, so slot limits had little effect on small pike 
abundance (Y anusz & Rutz 2009). We also found 
that pike cannibalism was nue in Ale,tander Creek. 
Additional tools that are effective at suppressing 
small pike. as well as larger pike, in remote meas 
are needed in Southcentral Alaska. 

Our stomach coment data conftnn that juvenile sal· 
monids are the JNUOI' prey item for invasive pike in 
systems where salmonids are still abundant. but that 
pike will feed on alternative prey after salmonids 
have declined. Thus, invasive pike are a threat to tho 
ecosystem structure and function of many streams in 
Southcentml Alaska, especially in systems where 
pike spawnina and rearina habitat are not limited. 
We believe that actions that limit the spread of pike 
to now drainaaes and that suppnw pike populations 
in invaded drainaaes will benefit salmonids and other 
native species. 
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[KcAw SITKA LOCAL NEWS 

ANB Harbor replacement moves forward 
by Rachel Waldholz, KCAW 

December 23, 201310:00 am 

Contractors with Seattle-based Pacific Pile and Marine set a piling in ANB Haber in mid­
December. (KCAW photo/Rachel Waldholz) 

In November, work began on Sitka's ANB harbor. The $7.7 million project will demolish 

all of the existing structures and replace them with new floats and pilings by early 

spring. But a small invader in the harbor has added a wrinkle to the usual process. 

Workers with the Seattle-based contractor Pacific Pile and Marine are driving piles into 

the seafloor at ANB Harbor. Sitka City Engineer Dan Tadic watches from the parking lot 

at ANB Hall. 



In between drilling, workers blow air ·into the piling to clear out cuttings and advance the 
drill, sending water and cuttings spitting out of the top of the piling. (KCAW 

photo/Rachel Waldholz) 

"What they're doing right now, they've got the basically the tip of the piling on rock, and 

they're starting to drill into the rock," Tadic says. "And every few feet or so they're using 

air to blow the cuttings back out of the piling, so it almost looks like the water is boiling." 

The contractors are drilling about 13 feet into rock to set the pilings. They stop 

occasionally to flush out the cuttings. At those moments, with water bubbling up and 

cuttings spraying from the top of the piling, it looks like they've struck oil. 

The contractors will put in over 60 new galvanized-steel pilings, ranging from 12 to 24 

inches in diameter. Those will be followed by brand new floats. The work has to be done 

by March 15, in time for herring season. 

But there's a side story to the project. In 2010, volunteers with Sitka's Bioblitz survey 

found a pair of invasive tunicates - small marine invertebrates - in ANB harbor, as well 

as several other Sitka harbors. 

These tunicates aren't d. vex (Didemnum vexillum), an invasive tunicate that many 

Sitkans have heard about before - and that is sometimes compared to the creature 

from the 1950's horror movie, The Blob. D. vex can grow extremely fast, blanketing and 

smothering entire ecosystems. It was found in Sitka's Whiting Harbor in 2010 - and 

that's still the only place in Alaska that it's been found. 



The tunicates in ANB harbor are called botrylloides, or harbor star and golden chain 

tunicates. And they've been much better behaved than d. vex - so far. 

Marnie Chapman is a biologist at the University of Alaska Southeast. 

"We're interested in watching the botrylloides group," Chapman says. "Because even 

though at this point there hasn't been demonstrated massive growth of these, a lot of 

times what invasives do is they can hang out at very low levels and then all of a sudden 

something will change about the environment and then they're able to grow and expand 

rapidly." 

The concern is that, given the right conditions, the botrylloides in ANB Harbor could 

suddenly explode, choking out native species. So though the botrylloides h~ve 

remained fairly contained thus far, officials hope to avoid spreading them further. 

Because of this, the ANB Harbor project permit requires that all of the material from the 

harbor be disposed of in a different way than usual. 

"A lot of times what happens in Alaska is bits and pieces of harbors get sent all over the 

place when harbors are decommissioned," Chapman said. "And so it's potentially a 

really effective way of spreading invasive species to really pristine areas in Alaska, to 

take pieces of harbors and move them somewhere else." 

Instead, the material from ANB harbor will be barged down to Seattle and disposed of 

on land. The wood will be taken to a landfill. The steel piling will be recycled. And 

officials hope the process will prevent the harbor's invasive stow-aways from hitching a 

ride to any other Alaskan ports. 



Memorandum of Understanding 
between 

The Alaska Department of Natural Resources, 
Alaska Department of Fish and Game, and 

Alaska Department of Environmental Conservation 

With Regard to Invasive Freshwater Aquatic Plants 

January 15, 2013 

Memorandum of Undentanding between the Alaska Department of Natural Resources 
(hereinafter "DNR"), the Alaskn Department of Fish & Game (hereinafter "DF&G"), and the 
Alaska Department of Environmental Conservation (hereinafter "DEC") (jointly referred to 
herein as the '"Parties"); 

WHEREAS, the Parties recognize that Elodea spp. is an aquatic plant that is a noxious weed in 
Alaska, which is degrading fish habitat and displacing native flora and fauna. Elodea spp alters 
freshwater habitats by decreasing the flow of water and increasing sedimentation; 

WHEREAS, DNR oversees the Division of Agriculture ("DoN'), Soil and Water ConseIVation 
Districts ("SWCDs") and the Division of Mining, Land and Water ("DMLW"). The Invasive 
Weeds Program within the DoA manages invasive weeds and agricultural pests through its 
strategic plan that identifies the goals and action strategies needed to accomplish objectives that 
would be reviewed on an annual basis. The SWCDs are one of the cooperative entities that assist 
in invasive weeds and agricultural pest management, education, outreach, and removal. DMLW 
is the land manager who is responsible for pennitting the use of mechanical methods of removal 
in state waters; 

WHEREAS, the Division of Sport Fish within OF&G is tasked with managing the threat 
invasive species pose to the aquatic ecosystems of the state. In 2002 ADF&G developed a 
statewide management plan for aquatic species wherein it identified aquatic species considered 
to be the highest threat, pathways for introduction, and management actions; 

WHEREAS, tl1e Pesticide Control Program within DEC is responsible for protecting public 
health and the environment through regulation of pesticide use, sale and distribution in Alaska; 

WHEREAS, there are different methods for eradication of invasive aquatic plants including 
manual or mechanical removal, herbicide application, and use of biological control organisms. 
Each method has its advantages and disadvantages with regard to efficacy, pennitting, effect on 
surrounding ecosystem, and costs; f 



WHEREAS. the Parties wish to cooperate in the undertaking of eradicating Elodea spp. in 
Alaska; 

NOW. THEREFORE, the Parties agree as follows: 

1. Management and coordinative authority for submersed and partially emerged freshwater 
invasive aquatic plants, is the responsibility ofDNR with assistance provided as needed 
by DF&O and DEC. 

2. DNR will work with DF&O and DEC to conduct an examination of existing management 
methods for aquatic invasive plants and chart a strategic plan that prioriti7.e8 critical 
areas. provides permitting requirements. and addresses advantages and disadvantages of 
eradication methods. 

3. The Parties will develop a coon:linated and efficient permitting process for all methods of 
control by providing the end-users a list of permits required along with corresponding 
points of contact This coordmation may also include an examination of one or more 
general permits rela1ed to invasive aquatic planu in freshwater. 

4. The Parties will provide each other with quarterly summary information on aquatic 
invasive plant issues so that each agency is fully aware and adequately informed. 

S. The Parties will conduct a statewide dialogue with regard to permiu needed to eradicate 
fteshwatcr aquatic invasive plant species and expand public outreach and education 
programs on freshwater aquatic invasive plants and the need for and methods of 
eradication. 

6. The Parties agree to develop a plan to better coordinate an effective interagency response, 
in the case of a detected invasive aquatic plant population that has not dispersed widely, 
to verify. delineate. contain. and when feasible, implement the plan to eradicate 
freshwater invasive aquatic plants. 

7. The Parties will initiate efforts to examine the most effective and least costly method to 
eHminate further introduction of Elodea to the State, including education, outn:ach, and 
even prohibition of sales or distribution of Elodea in the State of Alaska. 

The Parties have caused this Memorandum of Understanding to bo executed as of the date of the 
last signature below. 

Aluka~ 

By: >~ •-<r1> 
::(\ ' 

Name: Ed Fogels 
Titlc: Deputy Commissioner 

-- - ~-~~-- -~--~-- ---=---------; 



Alaska Department of Fish & Game 

By: aw~ 
Name; Cora Campbell 
Title: Commissioner 

Alaska Department of En\ironmental Conservation 

B 

Name: Lmy Hartig 
Title: Commissioner 



Louie Flora 

Fram: 
Sent 
Co: 

8ublect 

ChuckKaucic 
District MIMger 

Dlalrlct Manager <dlltmg~org> 
Tuaadlly, MlrCh 28, 2013 11:38 AM 
Rep N stoltze; Rep. Eric Falge; Rep. Paul SNtDn; Rep. Mark Neuman; 
Rlp.Lynn.GeffleOll'.llg.gov 
HB88 

Wuilla Soil & Water Comervation District 
(907) 357-4563, ext. 103 

Gnednp from 1111111Y Wulllal 

The WuDla Soll ud Water Comematlon Diltrlct (WSWCD) Beard of Supenllon wflla to bd'ona yoa 
of tlaelr an•nwom 1apport for BB 89 Aqatlc IDvutn Speclel Control. WSWCD hu worbd with 
varlou ll'edenl, S1ate, and local apnciel aad other parmen to 111ffeJ 25 laklu wltllln 111• l+lllllllon 
acre dlltrlct bomadarill .WE are weU aw1n of tile pot111tlal neptive Impact that aquatic IDvulYel cu 
have on almon aad other fllbery lt8ckl. 

Tbaakl for apomorllls tllll leplatton. 

C••nlCK 
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LouleFI~ 

From: 
Subject: 

Rep. Paul Seaton 
FW: HB88 • PINN Paa with Fundlngl 

Fl'Dffll Mlchele Hartline [ma1P;blJS1-0b9Crnl8 mnJ 
lllntl Mclndly, Mlrc:h 18, 2013 2:18 PM 
Toa Rep. Alan Aullllnnln; Rllp. MIi <:aslllllo; Rep. Brym Edgman; Rep. lei Gll'II; Rap, David GutlllnberV; Rep. Clthy 
Munoz; Rep. • Sllaltm; Rep. SIIJwl Thamplan; Rap. Tammie Wllmn 
Cc: Rep. Mike Oenault; Rap. Bath Kertlula; Rep. Janathln Krelas-Tamldns; Rep. Eric Felge; Rep. Mice Hlwklr; Rap. 
Llnclll,y Halmes; Rep. Gllbrfelle LeDoux; Rep. Ber1Jlmln Nageak; Rep. Paul s..tDn 
lub,lac:tl HB89 - Plelle Pall with Furdngl 

Dear House Finance Committee RepCIC ,,tati:vcs, 

Pleue vote to pus HB89 and pn,vide fimd.ing to attack these invuive threats to om precious Aluka watar 
bodiosnow. 

I am a filcally comervati"Ye and respomible Alllbo that bclirm in living within our means. I can idmtify 
numerous state expenditures that albeit. I benefit fiom, but certainly cao live without. This HB89 dQel pot fall 
into tlutt catamY, 

This iuuc absolutely must be fimdecl to p1otect om precious ruouroea. 

I live in the Daniels Lab ma OD the Kenai Peninsula that WU recently diacovered to be infected with 
Elodea. Elodea uphyxia1a the lab floor II a carpet weed that sucb tbe oxyaen out of the Wilm, suffoc:atina 
the land-locbd fish special II well II anadromous Mhnon species tbat spawn there. It spada rapidly. 
iepnxlucea uexuaJly and thrives in cold water. If Daniela and Stormy Laba are not treated bmnocliately, they 
will infect the rest of the Kenai PenimuJa and o1ber State of Alaska waters quickly and n=Jeotlculy. 

We E1PPot do politics:M:usual on this ipuc. HB89 needs to be pmed nowt AND Liberally funded! Plme, 
please act NOWI 

Michele HartJiDe 

POBox7933 

Nildsld, Alaska 99635 

Jwtlinn@bptm•iJ com 

(907) 130-8327 
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ALASKA COMMITTEE FOR NOXIOUS & 

INVASIVE PLANT MANAGEMENT --
January 15th, 2014 

21th l.e8'Sllture (2013-2014) 
Representatives am Stoltze and Alan Austerman 
Finance committee Co-chairs 
sum of Alulcl Leafslltlve Offices 
State capitol Rooms 515, sos 
Juneau, Alaska 99101 

RE: CSHB89 -An Act relat1n1 to tha rapid flllPDMI to, and control of, aquatic lnvaslva spect• and 
utabllshlns the aquatic Invasive species response fund • Rafwrrad to Finance on May 14th, 2013 

Dur Repn1Rntltlvel StDIIH and Aultannan, 

On belalf of the Alllkl Committee far Noxious Ind Invasive Plant Manaaem•nt (CNIPM) I write to 
anCDUl'll9 the PIii' .. of House BUI 89. 

House 111119, which would mandate I raponse coordinated by the Alulca Departments of Fish and 
Game (ADF&G), Environmental Conlervltlon (ADEC) and Natural Ruoun:es (DNR) to aquatic lnvulva 
species. represents 1n Important mp toward denloplna rapid response capablltlas for priority lnvnln 
species In Alulca, The CNIPM board commends the Introduction of this bll by Rapraentltlve Paul 
5eltan and Its subsequent reference 1D Finance. We uap the House Finance Committee to hear this bOI 
and vota to mova It furwlrd- remembertna that Its predecessor, HB365, wu passed by the House with 
37 "Yau' an Aprll 11, 2012. 

Alllkl Is It I crltlCII point with respect to 1q1atlc bMllwl spades. Currently, two species, the colonlll 
tunlcat:e Dldemnum valllum and the perennlll waterweed, Elodea sp, pose consldenble threat to our 
st.ala's marine and freshwater systems. Dldemnum WDdllum encrusts marine lnfrutruct&n and resident 
biota to drutlc:llly alter benthlc habitats and potantlllly Impact martculture u well 11 shell and around 
fisheries. The slnala lcnawn lnr.tatlDn dllc:overad of'flhor1 from Sltlca rapnunts I dramatic and 
concernlna 1,000 km ranae extension 1lon1 the western c:outltn• of North America. 

While lea thin 20 non-native marine species hive been documented In Alulcln waten, Elodea Is the 
first non-native, submerpd freshwater plant to be recorded In state. Throup Its...,... a,owth, this 
perennlll plant modlfln flow and sedimentation rates In freshwltar habitats, thus dlll'8dl1'11 the quality 
of spawnlna habitat far 1111dromous fish. The known distribution of Elodea Is cunently rntrk.ted to 
1pprmdrnataly 16 lllcel and rivers In Ancharlp, Fairbanks, Cordovi and the Kenai Penlnsull. However, 
...,. of the Infested 111cm ICCDmmodlte float planes, which .,. potantl1I vec:tors of Introduction for 
Elodea to pristine waterbodles across the state, and with the exception of the Anchorqe-area lllces, 111 
Infestations flD within the watenheds of the world-dus Copper, ICenll or Yukon River fllherlu. 

Alulca's commitment to Invasive species fundl111 ls dlsproportlonately law relatlve to fadaral Mis. A 
l"IC8llt study by UAA's Institute of Soclal Ind Economic Research (ISER) showed that from 2007-2011, 
84" of lnvulwt species fundl,w for Alaska was pruvlded by the federal 1ovemrnent the State of Alallcl 
provided only S Of an nerqe annual expenditure of $5.8 mlUIDn far this same time period, only 1°" 
of fundlnl was dlrec:ted towards the manqament of lnvulvll marine spec:lfl and frashwltar plants. 
Bued an this distribution of fundlna In the context of recent lnvufvll speclu Introductions, the study 
recommends that state parnment adopt I llf'lllr role In Invasive species m1napment. 

It II our professional opinion that the type and level of respon11 to aquatic Invasive spades In Alulcl 
taken over the next few years holds hfah-stalce lmpllCltlons far the ecolOIICII health of our waters and 
the manifold subsistence, commerdll and recrntlonal 1ctlvltl11 they support. Hause 811189 would 

~· . 
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fadlltata tha type of rapid, stl'llt8llc and coordinated response necessary for the extirpation of 
Dldemnum vu/I/um and Elodea from Alasb. ~ stewards of our Great Land, we urp you to support this 
cruclal natural resaun:e protection. 

Please do not hesitate to contact us far further Information or assistance. 

Sincerely, 

Undseyflaptad 

Vice Chair, Alaska Committee far Noxious & Invasive Plant M1naaement 
7344 Potter Helahts Drive 
Anchoraae, Alaska 99s1& 
llndseyflaptad•p1•H.com 
907.433.9882 
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ALASKA COMMITTEE FOR NOXIOUS & 
INVASIVE PLANT MANAGEMENT --

January 15th, 2014 
28th Leatslature (2013-2014) 

Representatives BIH Stoltze and Alan Austerman 
Finance Commlttae Co-chairs 
State of Alaska Laplatlve Offices 
State Cllpltol Roams 515, SOS 
Juneau, Alulcll 99801 

RE: CSHB89 -An Act relltlnl to the rapid response to, and control of, aquatic lnvulve species and 
utabUshlna the aquatic Invasive species ruponse fund • Referred to Finance on May 14th, 2013 

Dur Repraantatlval StoltD and Austllnnan, 

On behalf of the Alnlca Committee for Noxious Ind Invasive Plant M1napment (CNIPM) I write to 
encoura11 the pamp of House 811189. 

Houle 111189, whlc:h would mandltl! a response coordinated by the Alub Departments of Fish and 
Game (ADF&G), Environmental Consarvatlon (ADEC) and Natural Reloun:n (DNR) to aquatic lnvulva 
species, repruents an Important step toward developlna rapid ruponse capabHltles for prtortty Invasive 
species In Alalca. The CNIPM board commends the Introduction of this blll by Reprelentltln Paul 
SeltDn and Its subllquent reference to Finance. We u,ae the House Rnance CommlttN to hear this bDI 
and vata to move It fDrwlrd - rememberlrw that Its predec:aaar, H8365, wu passed by the House with 
37 "'feat' on Aprll 11, 2012. 

Alaska Is It• crttlclll point with respect to aquatic Invasive species. currently, two species, the mlonlll 
tunk:lte Dldemnum wodll&ffl and the perennlll waterweecl, ElodN sp. pose considerable threat to our 
ltata's marine and freshwater systems. Dldemnum WJdllum enc:rum marine Infrastructure 1nd rllldent 
biota to drutlcally alter benthlc habitats and potentlllly Impact martculture as well as shell ind around 
flsharles. 1be llnale known Infestation dlsaMlred offshore from Sita repl'IINntl I dramatic and 
concemlna 1,000 km ranae extension alana the western coutllne of North America. 

Whtie ,_ thin 20 non-native marine species have been documented fn Alulcan waters, Elodea Is the 
ftnt non-native, submerpd freshwater plant to be recorded In state. Throush Its agreulve an,wth, this 
perennial plant modifies flow and sedimentation rates In freshwater habitats, thus depdlrw the qu11tty 
of spawnlna habitat far anadromous fish. The known dlltrtbutlan of Elodea II curnntly restrk:tad to 
approxlmltely 16 llkes and rivers In Anchorqe, Fairbanks, Cordova and the Kenai Peninsula. However, 
several of the Infested lakes 1rmmmodata float planes, which are potential vectors of Introduction for 
Elodea to pristine waterbocles across the state, ind with the mptlon of the Anchorl&e area lakes. all 
lnfutatlons fall within the watenhltds of the worlcklla Copper, Kenai or Yukon River tllhertel. 

Alulca's commitment to Invasive species fundlna Is dlsproportfonately low relative to fllderal levels. A 
recent study by UAA's Institute of Soc:111 and Economic Research (ISER) showed that from 2007-ZOU., 
84" of lnvulve species fundlna far Alulca was pravlded by the federal pemment; the State of AluJca 
provided only 5'6. Of an nerqe annual expenditure of $5.8 mffllon for this •me time period, only 109' 
of fundfnl was directed towards the m11....,.ien1 of Invasive marine 1pedes and freshwater plants. 
Bald on this distribution of fundl111 In the context of recent lnvulva species Introductions, the study 
recommends that state aovernment adopt a larpr role In Invasive species manapment. 

It Is our professlonal opinion that the type and level of response tD aquatic Invasive species In Ainu 
taken over the next few years holds hflh-stlke lmpllc:atlons for the ecofoalcal health of our waten and 
the manifold subsistence, commerdll ind recreltlonal activities thay support. House 811189 would -· . 
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facllltmt the type of rapid, stnteatc and coordinated response necessary for the extirpation of 
Dldemnum vull/um and Elodea from Alaska. As stewards of our Great Land, we urp you to support this 
cruclal natural resource protection. 

Please do not hesitate to contact us for further Information or assistance. 
Sincerely, 

Llndleyflaptad 

Vice Chair, Alaslcl Committee for Noxious a Involve Plant Manapment 
7344 Potter Hefahts Drive 
Andlorap, Alulca 99516 
llndseyftaptadOamall.com 
907 .433.9882 



February 8, 2013 

Rep. Paul Seaton 
House Fisheries Committee 
State Capitol Room 102 
Juneau, AK 99801 
f. 465.3472 

RE: HB 89 "Aquatic Invasive Species" 

Dear Chairman Seaton and Committee Members: 

Cordova District Fishermen United 
PO Box 939 I 509 First Street I Cordova, AK 99574 

phone. (907) 424 3447 I fax. (907} 424 3430 
web. www.cdfu.org I email. cdfu@ak.net 

I am writing on behalf of the Cordova District Fishermen United Board of Directors and our membership 
to express our support of the intent of House 811189, as It would be a valuable addition to the 
Department's arsenal for the management of Aquatic Nuisance Species. 

As was evidenced In the Pacific NW, marine debris associated with the 2011 Japanese tsunami poses 
increased opportunity for the Introduction and transmission of invasive species Into Alaskan waters. The 
outside beaches In the Gulf of Alaska and the PWS area, where the majority of debris washes ashore, 
are remote, uninhabited and yet hold some of our most productive salmon streams. Having a rapid 
response system in place gives the Department the tools to quickly Implement eradication efforts and 
prevent the spread of ANS. 

I would also like to acknowledge the concerns expressed by the Alaska Shellfish Growers Association, 
although In our region we currently don't have the same ANS complications, we can recognize their 
concern and request for amended language. 

Thank you for your thorough consideration of HB 89. 

Sincerely, 

Serving The Fishermen Of Area E Since 1935 
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April 7, 2015 

Representative Paul Seaton 
State Capitol-Room 102 

Juneau, AK 99801 

Representative Seaton, 

MIKE NAVARRE 
BOROUGH MAYOR 

I am writing to offer my strong support for HB 38, which relates to the response to and control 
of aquatic invasive species in Alaska. 

The Kenai Peninsula Borough - with its economic foundation of tourism, commercial fishing 
and sport fishing - is a district defined by the health of its waters. Invasive marine organisms 
have the potential to be a threat on Peninsula beaches as well as to oyster farms, hatchery 
operations, fishing equipment, and sport, subsistence and commercially harvestable species. 

This Act will allow tbe Alaska Department of Fish and Game (ADF&G) to swiftly respond to 
outbreaks of aquatic invasives tbat threaten Alaskan waters. It includes provisions that require 
noticing of affected private property owners. while also streamlining the process by which 
monies can be appropriated to eradication efforts. 

Responding to invasive species in the waters becomes much more expensive as species establish; 
rapid response capabilities allow actions to be more quickly directed and cost effective. Often, 
experts in a scientific field recognize invasive species and their potential impacts long before 
public concerns grow to a level which initiates response. It is imperative to have solid science 
and consistent management to determine the appropriate actions to protect Alaskan waters and 
to avoid consequences that could bring about economic distress to those who depend upon the 
seas and rivers for their livelihoods. 

I wholeheartedly support the establishment of legislation and fund allocation mechanisms 
which allow rapid response to provide for containment, eradication, and monitoring activities of 
high priority aquatic invasive species. 

~~ 
Mayor 



United Cook Inlet Drift Association 
43961 K-Beacb Road, Suite E • Soldotna, Alaska 99669. (907) 260-9436 • fax (907) 260-9438 

• info@ucida.org • 

April 6, 2015 

Representative Pau] Seaton 
State Capitol, Room 102 
Juneau AK, 99801 
Representative.Paul.Seaton@akleg.gov 

RE: HOUSE BILL 38 -AQUATIC INVASIVE SPECIES 

Dear Representative Seaton, 

The United Cook Inlet Drift Association represents the 585 drift permit holders in Cook 
Inlet. Our members and their families would like to express our support for House Bill 38 
- Aquatic Invasive Species. 

Invasive species often have specific traits that allow them to outcompete or overwhelm 
native species. We have all heard stories about the negative effects from invasives that 
have occurred across America. Alaska is not immune from this problem and the lesson 
learned is that a rapid response is essential to the control or eradication of non-native 
species. 

Our businesses and our industry depend on heaJthy and well managed salmon runs. We 
are quite familiar with the deleterious effect that invasive Northern Pike have had on 
salmon populations in the Susitna river system. Salmon production has been eliminated 
or greatly reduced in 14 out of 24 sockeye producing lakes in the Susitna watershed by 
Northern Pike and their population is increasing and spreading. It's not just sockeye 
salmon production that has been impacted, king and coho salmon populations as well as 
trout species are affected in a similar way due to the amount of time they spend in fresh 
water, where invasive Pike are now the top predator. 

The economic impacts of invasive Northern Pike on the commercial fishing industry in 
Cook Inlet have not been specificaJly quantified but some industry experts estimate the 
dollar loss in the tens of millions of dollars. The economic loss is not just to the fishing 
industry but to the economies of the Kenai Peninsula and Mat-Su Boroughs and the State 
of Alaska. 

Northern Pike are just one example of how an aquatic invasive specie can affect resident 
species populations and harm the economies that are developed from the harvest of those 
resident species. 



We support HB-38 as it will help the Alaska Department offish & Game focus on the 
primary cause of declining salmon runs in the Mat-Su Basin and facilitate the prevention 
of similar situations in the future. 

Sincerely, 

Original Signed Document 

David Martin 
UCIDA President 
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April 6, 2015 

Representatives Benjamin Nageak and David Talerico 
House Resources Committee Co-Chairs 
State of Alaska Legislative Offices 
State Capitol Rooms 126 and 104 
Juneau AK 99801 

RE: CSHB 38 - An act relating to the response to, and control of, aquatic invasive species and 
establishing the aquatic invasive species response fund 

Dear Representatives Nageak and Talerico: 

I write to encoW'Bge the passage of House Bill 38 to allow rapid response and coordination in the event of 
an outbreak of an aquatic invasive species in Alaska. 

The mission of the Alaska SeaLife Center is to generate and share scientific knowledge to promote 
understanding and stewardship of Alaska's marine ecosystems. Within this mission, the Center has taken 
a strong interest in marine invasive species, taking a scientific approach to monitoring for potential 
"invaders." We monitor for several invasive species in the nearshore waters of Resurrection Bay near 
Seward, and are relieved that none have been identified to date. 

However, the aggressive tunicate Didemnum vexillum (DVex) has been found in Whiting Harbor near 
Sitka, and could spread rapidly, becoming a threat to fisheries and the greater ecosystem. Marine debris 
from the 2011 Japanese tsunami has reached U.S. shores containing live organisms native to Japan but 
unseen in American waters. The invasive potential of these species is Wlknown. While Alaska's waters 
appear to be pristine, we cannot ignore that very real threats may have already reached our remote 
beaches. 

HB 38 would provide the authority and the tools needed for the Alaska Department of Fish and Game to 
react quickly in the event of an outbreak to protect Alaska's marine ecosystems. In this case, where 
prevention is not really an option, being prepared for rapid respond is of utmost importance. 

Thank you for your attention to this issue, and your support of HB 38. 

Sincerely, 

~~ 
Tara L. Riemer, Ph.D. 
President and CEO 

cc: Representative Paul Seaton 

OFFICE OF THE PRESIDENT AND CEO 
301 Railway Avenue • P.O. Box 1329 • Seward, Alaska 99664 

Phone (907) 224-6349 • Fax (907) 224-6360 
www .alaskasea life. org 
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ANCHORAGE LEGISLATIVE INFORMATION OFFICE 
Email: Anchorage.lio@akleg.gov 907-269-0111/ phone, 907-269-0229/fax 
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• Tim Stallard - self intro -
o Alien Species Control, LLC - Environmental consulting, Principal 
o Clients: Anchorage Park Foundation/ Muni Parks plus private 

landowners I t we.eJ (r1. L A fj ' 
o Chair interagency Anchorage CWMA l (oop..tA.o. ,- · t/"t.- -1 iul) 

• Wheels of government turn slowly - in balance that may be a good thing -
the public, various parties, agencies, etc. get to weigh in. 

o Not good when addressing invasive species - who are likely spreading 
exponentially while we collectively learn about and dither with what 
to do. ·3-,. 

o Case in point, haven't we been talking about this bill for lju years 
now? 

o Btw, thank you to Rep. Seaton and several other members of this 
committee (including Reps Johnson and Tarr) who I know to be 
proactive on this issue. 

o I see this as a common sense bill that gives the experts with Fish and 
Game (in partnership with DNR) the statutory authority and 
imperative to act quickly in the event of harmful new invasive species. 

• Along with robust prevention efforts, Early Detection and 
Rapid Response is the critical and most effective management 
action the state needs do to protect our priceless aquatic 
resources. 

• I urge you to move this bill forward today and follow up to help 
it pass the Legislature during this sessio1'h f ~ 
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