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Invasive Silver Carp

 Invasive species: introduced outside of its native range that causes or is likely
to cause impacts

Silver Carp (Hypopthalmichthys molitrix)
* Native Range:
« Eastern Asia

* Introduced Range:
« 88 countries (worldwide)
* Impacts:

* Ecological — large-bodied, low trophic
position (planktivorous)

« Economic — disrupt native fisheries,
Injuries to boaters




Invasive Silver Carp Jumping!

© Ladbible

Source: Denny Simmons/Courier & Press




Silver Carp Invasion

Introduction in the Lower Mississippi
River

» Rapid population spread and hyper
abundance throughout the Upper
Mississippi and Missouri

« Spread slowed/stalled with lower
abundances in Ohio River basin

Question:
Why has spread slowed/stalled in the
Ohio River basin?

in the Ohio River
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Invasive
Species Spread

Secondary spread can be
understood as a series of
repeated dispersal and
establishment events
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Understanding Carp Secondary Spread

« Silver Carp Dispersal

» Adult carp occur and B — i
pOpUIatiOnS perSiSt as far Presence Front

Invasion Front

as VVV (Shepta et al- g - Establishment Front

2026)

*Silver Carp Establishment

* Spawning and
recruitment reduced
upstream of McAlpine
L&D




Invasive Species Establishment

Establishment success — impacted by abiotic conditions (environment) and biotic
interactions

Abiotic conditions limiting i% How are biotic interactions
Invasive carp - nursery habitat influencing silver carp?

(-) Competition (-)

Silver Carp Gizzard Shad
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Plankton (food)




Biotic Mechanisms of Establishment

No Niche Overlap

Easier to establish (opportunistic
strategy)
Limited direct competition for resources

Niche Overlap

1. Opportunistic

Utilization

More difficult to establish (biotic
resistance)

Establish and competitively displace
(hostile take-over)

Establish and no impact (coexistence)

Utilization

Resource Gradient




Biotic Mechanisms of Establishment

No Niche Overlap

Niche Overlap

Easier to establish (opportunistic
strategy)
Limited direct competition for resources

More difficult to establish (biotic
resistance)

Establish and competitively displace
(hostile take-over)

Establish and no impact (coexistence)

2. Biotic Resistance

Utilization

Resource Gradient




Biotic Mechanisms of Establishment

No Niche Overlap

Easier to establish (opportunistic
strategy)
Limited direct competition for resources

Niche Overlap

More difficult to establish (biotic
resistance)

Establish and competitively displace
(hostile take-over)

Establish and no impact (coexistence)

3. Hostile Take-Over

Utilization

Resource Gradient




Biotic Mechanisms of Establishment

No Niche Overlap

Easier to establish (opportunistic
strategy)
Limited direct competition for resources

Niche Overlap

More difficult to establish (biotic
resistance)

Establish and competitively displace
(hostile take-over)

Establish and no impact (coexistence)

4. Coexistence

Utilization

Resource Gradient




Question:

Which establishment strategy describes silver carp

invasion in the Ohio River?
(1) Opportunistic

(2) Biotic Resistance

(3) Hostile Take-Over

(4) Coexistence




Study Area: The Ohio River
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Methods: Stable Isotope and Data Analysis

Stable Isotope Analysis (muscle tissue):. Data Analysis Goals:
« ®13C = carbon source (what is foodweb base?)

« 8N = vertical trophic position (ex. herbivores
VS carnivores) (2) Shifts in species isotopic signatures

(1) Overlap in stable isotope signatures

Carnivores

Consumers ||

~+3-5%o0

Herbivores

Consumers |

~+3-5%o




Example Stable Isotope Results

B) Clover Creek - Cannelton

A) 17 5- Highland Creek - JT Myers
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Carp Invasion:
The Role of Biotic Interactions

Opm&stic Biotic 8tan0e Hostil%-Over
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Resource Gradient

Utilization

Resource Gradient

Utilization

Resource Gradient

Utilization

Resource Gradient

Evidence of
overlap with
native FFGs
(planktivores,
benthic
invertivores)

Overlap with
native FFGs

No shifts in carp
resource usage,
large isotopic
niche

Overlap with
native FFGs
No shifts native
FFGs niches
correlated with
carp presence

Evidence points
to co-existence
(currently) in the
Ohio River




Silver Carp Spread
Dynamics

Extensive overlap but no observed shifts in
silver carp isotopic niches

Co-existence likely observed between
native species and carp

Biotic resistance is likely not limiting carp
spread in the Ohio River

Spread likely slowed due to abiotic factors
limiting their population growth in the Ohio
River (Shepta et al. in prep)
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Thank you!

* ATTENTION *
Anglers and Boaters

Bighead and Silver Carp
are Harmful Invaders

ADULT BIGHEAD CARP ADULT SILVER CARP
‘ahwiys i shoukd be property prepared prio 10 eaing.

and

© . —g e e vt

fish are 10 be reeased. AS bouts shoukd be
drained wnd caned before eaving this site.

Do NOT transport or use them for bait!!!
Report new sightings to 877-STOP-ANS.

What You Can Do:
+ Only harvest bait from uninfested waters.
+ NEVER release ANY fish in new waters.
« Dispose of ALL unwanted bait in the trash.
« Learn to identify bighead and silver carp.

« Take a picture, note the location, and
report new sightings to 877-STOP-ANS.

« Know the rules!

WARNING: It is illegal to possess live
bighead or silver carp in most states.

& ' STOPAQUATIC
For more information visit: www.asiancarp.us HITCHHIKERS!"'

Prevent the transport of puisance species,
Clean al recreational equipment.

| e ProtecYouwatersnet

Erin Shepta
West Virginia University
es00064@mix.wvu.edu
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