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“We got ‘em. You don’t want ‘em!

--MICRA
Bighead carp, c. 1997

USGS
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Prompted full court press for experimental electrical barrier


“Clawing at the door of the
Great Lakes”

Bighead carp, 2013

USGS



Why are we
concerned?
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Darrell guides on the Ohio, Tennessee, and Cumberland rivers.  

Primary species he guides for are striped bass and sauger/walleye.

Greatest impacts on fisheries has been to tailwater fisheries, particularly below Barkley Dam (Cumberland River) and Kentucky Dam (Tennessee River).
Tennessee River has been impacted the worst.  Within 2 years of Asian carp invasion, the striped bass and sauger/walleye fisheries collapsed.  There was a 3 month period during 2011 that no striped bass or sauger/walleye were caught below Kentucky Dam.
Striped bass and sauger/walleye fisheries below Barkley Dam and lower Ohio River dams have also been severely impacted.

Asian carp are in both Kentucky and Barkley lakes.  The jumping silver carp have created a danger to boaters that results in less recreational boating, which has local economic consequences.

Note – I did not include that fisheries were decimated in 2 years of Asian carp invasion on Ohio River.  Bighead carp were first reported in the wild from the Ohio River.  That report was from the 1980’s, so the fish have been there for some time.  You might still be able to say that the guide reported the fisheries collapsed over just a 2 year period or something to that effect.

Note – Sauger are the predominant percid in the Ohio River fisheries.  There are some walleye, but they are generally far outnumbered by sauger.  Not sure that it is accurate to describe the historical walleye fishery as “vibrant”.

Between 1991 and 2000 the Asian carp population dramatically increased as fish spread throughout the Mississippi and Illinois Rivers.  Between 1994 and 1997 commercial catch of bighead carp in the Mississippi River increased from 5.5 tons to 55 tons. Today, commercial fishers in the Illinois River regularly catch up to 25,000 pounds of bighead and silver carp per day. A pound of Asian carp is currently less valuable than a pound of many native fish.



Why are we
concerned?

ERIM
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Great Lakes were “hermetically sealed” in two places:

Niagara Falls between lakes ON and Erie

And

A sub continental divide near Chicago, which kept the Great Lakes and Mississippi River watersheds separate


Both have been breeched.






Presenter
Presentation Notes
To understand the first event, consider the geography of the Chicago area.

This is a map of Chicago.

Click  one:  Adds Sub continental divide.  Naturally, a subcoontinental divide exists.  It’s not huge but it’s there.

Click two:
Historically, the Des Plains River (long blue line) petered out west of Chicago and was not tributary to Lake Michigan.

The Chicago River (short blue line in the upper right) hugged the shoreline and was tributary to Lake Michigan.

Thus, water from the Great Lakes basin stayed in the Great Lakes and water from the Mississippi River basin stayed in the Mississippi.

Click three:  arrows of natural flow added

In the late 1800s, because of tremendous sanitary issues in the City of Chicago, the flow of the Chicago River was “reversed” with the construction of the Chicago Sanitary and Ship Canal and, later the Cal-Sal canal.

From Upton Sinclair’s The Jungle:

"Bubbly Creek" is an arm of the Chicago River, and forms the southern boundary of the yards: all the drainage of the square mile of packing houses empties into it, so that it is really a great open sewer a hundred or two feet wide. The filth stays there forever and a day. The grease and chemicals that are poured into it undergo all sorts of strange transformations, which are the cause of its name; it is constantly in motion, as if huge fish were feeding in it, or great leviathans disporting themselves in its depths. Here and there the grease and filth have caked solid, and the creek looks like a bed of lava; chickens walk about on it, feeding, and many times an unwary stranger has started to stroll across, and vanished temporarily. 

Click four:

 Instead of draining into Lake Michigan, the Chicago River connected to the Chicago Sanitary and Ship Canal, which flushed materials toward the Mississippi River basin.

This is the direct connection between the Great Lakes and the Mississippi River basins.


Click 5:  Arrows of new flow added


Thus, the actions of the late 1800s, to deal with terrible public health issues, also created a direct connection between the two basins that would come back to haunt us once water quality improved enough so that the canal could support life.


Chicago Field Museum
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Here is a photo of construction of the Chicago Waterway System.

One of the largest engineering accomplishments of its time.
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To move commerce






BINATIONAL RISK Why are we
ASSESSMENT concerned?

« CAWS most likely entry point

o Spread highly likely if entry occurs

« Establishment in all lakes highly likely

» As few as 10 adults of each sex can establish a population

e Consequences significant
» changes in planktonic communities
» reduction in planktivore biomass
» reduced recruitment of fishes with early pelagic life stages
e reduced stocks of piscivores



=

A JURISDICTIONAL CHALLENGE!

Asian Carp Regional
Coordinating Committee

“The ACRCC, with support from
Federal, state, and local agencies,
and private stakeholders and
citizens, are creating a sustainable
Asian carp control program to
prevent the establishment of an
Asian carp population in the
Great Lakes.”
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Formed 2009 or 2010


RESPONSE TO THE THREAT
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and response

/
An effective
electric
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First framework produced in 2010


ACRCC CONTROL ACTIONS

Accomplishments Ongoing Actions

* Asian carp not established in Best GLMRIS control options
Chicago or the Great Lakes identified in 2013

* All Great Lakes States, eDNA and fish sampling
Ontario and Canada as Great Lakes basin wide

partners Testing new technologies like
* Only CAWS a high risk water guns and toxicants

pathway for Asian carp Harvest Asian carp below the
* Redundant and effective electric barrier
electric barriers Refining eDNA technology
* New nets, gear and sampling and identifying vectors
techniques for Asian carp

ACRCC



Electrical

Barrier,
Romeoville, IL
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Here’s the famous electrical barrier


14 CAWS RESPONSES SINCE 2009

f‘

Traditional <
Gear/Novel

ACRCC
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“Rapid Response” and other actions

Not afraid of rotenone


USGS ASIAN CARP SCIENCE
EXCLUSION-DETECTION-ATTRACTION-REMOVAL

Partner-Driven Science Strategy

e Developing new tools and methodologies

* Working to transfer these tools to
managers

e Approach can be applied to other
invasives

Current and Future Research

v Evaluating use of waterguns (sound energy
waves) to deter and repel Asian carp

v'identifying potential river spawning
locations

v" Examining food availability in
the Great Lakes

v" Using pheromones to attract
then capture Asian carp

v" Developing toxic microparticles
to control Asian carp, minimizing
effects on non-target species
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USGS is leading a charge to find solutions


NATIONAL ASIAN CARP CONTROL PLAN

Prevent new
introductions

Prevent continued
spread

Population control
Minimize adverse effects

Research

Education

Implementation

ACRCC
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Published in 2007

Still need viable control options


TWO MAJOR SEPARATION INITIATIVES

* “Restoring the Natural Divide”

e GLMRIS
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While current work to prevent Asian carp migration are certainly appropriate, the only solution to this problem is to achieve what is called “hydrological separation,” that is, altering the canal system in a way where it is impossible for species of any kind to move from the Mississippi basin to the Great Lakes or vice versa.  

This separation was included as a recommendation of the Aquatic Invasive Species Summit convened by Chicago Mayor Richard M. Daley in 2003 (Anonymous 2003). Call for “hydrological separation” has grown


Canadian/U.S. Advisor resolution latest call for separation

hydrological separation means…
NO interbasin transfer of aquatic organisms
PREVENT the movement; 100% effectiveness

hydrological separation does not necessarily mean…
Stopping shipping or recreational traffic
Lock closure
More frequent or more severe floods


The USACE studying the full range of options and technologies to prevent the spread on Aquatic Nuisance Species (ANS) through the Great Lakes and Mississippi River Interbasin Study (GLMRIS)





USACE
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Why is this important to the Great Lakes States and the Non-Great Lakes States?

The CAWS is a revolving door, a two-way street

The Great Lakes can give worse than they can get.

Appreciate MICRA’s Work!


Thank You!
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GLRI and Asian Carp Funding

o Over $1 billion GLRI dollars invested in the Great Lakes
ecosystem to improve the health and environment of the
area’s 30 million Americans

O Asian carp is an Administration priority
O More strategically using GLRI for long term solutions

2010 $26,604,846 $38,583,000 $65,187,846
2011 $14,741,122 $24,900,756 $39,641,878
2012 $32,275,000 $19,389,717 $51,664,717

Total $73,620,968 $82,873,473 $156,494,441

22


http://asiancarp.org/�

J. Fox
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Ecological separation might entail . . .
New infrastructure
E.g.:  Lift lock for recreational vessels, similar to the Big Chute Marine Railway on the Trent Severn Waterway, Ontario
Chemical/heat barriers
Altered traffic flows (commercial and recreational navigation)
Changes to hydrology
Different management of stormwater and wastewater
Improved transportation infrastructure
Enhanced infrastructure for tourism
Ecological restoration of waterways



SEISMIC TECHNOLOGY/WATERGUN

Use of seismic technology to divert invasive Asian
carp

Progress: Data analyses on trout, pike and carp
studies have been completed

Next Steps: Conducting structural effects study in
CAWS (USACE collaboration)

Test different size guns
Observe fish behavior i.e.
Will it keep fish away?

How many guns needed?
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How the guns work:  A piston forces water out of a port in the gun at a high rate that causes cavitation (or a space) in the water.  When the space collapses it creates sound waves.  These sound waves can affect carp behavior.

work – USGS is working with the U.S. Navy.  They conducted dose responses with the hydroguns to establish immediate and delayed mortality to sound pressure leThe magnitude of the sound wave and particle velocity will be measured in order to quantify fish response to sound impacts.  Initial and delayed lethality will be assessed as well as sub-lethal evading behaviors.
Current vels.  So they’re figuring out at what point the fish are killed, and what point they survive.  The data will allow them to assess threshholds for lethality and determine sub-lethal endpoints such as behavior modifications for fish diversions or herding.

USGS is testing this technology to divert and eradicate Asian carp, based on fish behavior and movement in response to changes in water pressure and sounds.  Waterguns were tested in study ponds last year and data are being analyzed.  Additional pond studies and field trials will be conducted this spring/summer.  Seismic and sound data were also collected under various conditions to assess effects on structures.
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SILVER CARP BIGHEAD CARP
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So, what does this all mean for the Great Lakes?

Risk assessments carried out by officials from the U.S. Department of Interior (Kolar et al. 2005) and the Department of Fisheries and Oceans Canada (Mandrak and Cudmore 2004), and overall experience with biological invasions, give little reason to be optimistic. 

For starters, these assessments indicate that the carp are certain to tolerate the Great Lakes basin’s climate.

Here is the native range of silver and bighead carp,

And here is the similar range placed on North America.

The basin is well within the fishes’ native climate range.  

The temperature span would support Asian carp populations in much of the United States and Canada, including the Great Lakes.


Mean annual air temperatures range between -2ºC and 22ºC for bighead carp and 
-6ºC and 24ºC for silver carp, a temperature span that would support Asian carp populations


TOXIC MICROPARTICLES

Bioactive released
in intestine

%

Bioactive passes through
stomach unaltered



GREAT LAKES MISSISSIPPI RIVER
INTERBASIN STUDY (GLMRIS)

The USACE studying the full range of options and
technologies to prevent the spread on Aquatic Nuisance
Species (ANS) through the Great Lakes and Mississippi
River Interbasin Study (GLMRIS)

GLMRIS is evaluating the CAWS and the |8 other
pathways along the 1,500 mile Great Lakes and Mississippi
River basins divide for 38 species

Spiny Water Flea

Ruffe




	THE REGIONAL AND NATIONAL RESPONSE TO ASIAN CARP�A GREAT LAKES PERSPECTIVE
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	BINATIONAL RISK ASSESSMENT
	A jurisdictional challenge!
	Response to the Threat
	ACRCC CONTROL ACTIONS
	Slide Number 14
	14 CAWS Responses Since 2009
	USGS Asian Carp Science�Exclusion-Detection-Attraction-Removal
	NATIONAL ASIAN CARP CONTROL PLAN�
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	GLRI and Asian Carp Funding
	Slide Number 23
	Seismic Technology/Watergun
	Slide Number 25
	Slide Number 26
	Toxic Microparticles
	Great Lakes Mississippi River �Interbasin Study (GLMRIS)

