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Arkansas ANS Management
Plan (2013)

1) The extent to which the species is invasive and
becomes a nuisance

2) Economic damage

Arkansas Aquatic Nuisance Species
Management Plan

k. <iosuficig

3) Ecological damage j o

4) Harm to human health

5) Feasibility of management or control



Bighead and Silver Carps

Invasive fishes whose population ranges have grown
tremendously during the past 10-15 years

Collectively referred to as “bigheaded carps”
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‘Current U.S. distribution of the four “Asian” carps
(Grass, Silver, Bighead and Black)
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Lower White River

* Bigheaded carps are established

e | ess altered lowland river-

floodplain ecosystem
Invasion is relatively recent (since 2005)
Unique habitats and high fish diversity

Nearby Cache-White River confluence
listed as RAMSAR “Wetlands of
International Significance”

Extensive historical datasets available
(Lubinski 2004; Clark 2006)



Lubinski (2004) and Clark (2006)

Data collection preceded widespread carp establishment

in lower White River...
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Multi-Gear Fish Collections

Done in replicate in all study lakes during July-August and
October-November 2017 (“post-carp” period)



Objectives
a pre-carp/post-carp comparison...

Objective 1: ComPare present-day (i.e., post-carp) oxbow
lake fish assemblage attributes™ with historical
datasets collected during 2002-2005 (i.e.,
pre-carp invasion)

*Attributes include abundance, richness,
evenness, and diversity

Objective 2:  Examine relationships between present-day
oxbow lake fish assemblage attributes and
bigheaded carp densities in oxbow lakes

Objective 3:  Compare present-day e -1, 3al relationships
between oxbow le: 2 n = assemblages and
selected € . i ¢ v -~ cal variables (that include
bigh 2~ .'ea ca. p densities) to historical fish-
envil Y naent relationships



Objective 1: Fish
Assemblage Variables

* Species-specific fish abundances — quantified by various
measures of CPUE
All CPUE measures w#!| h .« v .specific
Ex: catch/net- .. t, ;atch/net, or catch/hr

» Total fish abundance, relative abund~r: ¢ »f selected groups
Ex: particular trophic guil=-, .g 2-9, or fish 2400-mm TL




Objective 1: Fish
Assemblage Variables

* Species indices — including richness, richness index, evenness,
and diversity
All measures pooled across gears and seasons

* Use of mean ranks — will average rank @b :ndances across gear
types and generate one compns’: 2 n.<asure of species
abundance for the as<en LI g (.<r Lubinski et al. 2008)
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Preliminary Information (2017)

using all datasets combined

Electrofishing*

Salzmann & Kaiser (60-Hz and 15-Hz) Gillnetting Mini-Fyke* Total*
Fishes collected 21,499 1,446 12,090 35,035
Number of species 56 34 43 65

*identification of unidentified specimens pending
(4,470+ from mini-fykes, 876+ from electrofishing)



Preliminary Information (2017)

using only summer netting & fall electrofishing

Electrofishing™

Salzmann & Kaiser (60-Hz and 15-Hz) Gillnetting Mini-Fyke* Total*
Fishes collected 9,661 488 9,747 19,896
Number of species 48 30 39 61

Historical Information (2002)

using only summer netting & fall electrofishing
Electrofishing

Lubinski (60-Hz and 15-Hz) Gillnetting Mini-Fyke Total
Fishes collected 7,643 529 33,893 42,065
Number of species 47 24 44 64

*identification of unidentified specimens pending
(3,935 from mini-fykes, 583+ from electrofishing)



Shannon-Weiner Diversity

current vs. historical

Salzmann & Salzmann &
Metric  Kaiser (2017) Lubinski (2002) Kaiser (2017)*

S 65 64 61

H’ 2.618 2.351 2.357
H 4.174 4.159 4.111
E 0.627 .565 0.573
SRI 0.347 0.312 0.432

*identification of unidentified specimens pending
(3,935 from mini-fykes, 583+ from electrofishing)
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Assemblage Differences

Lubinski (2002)

Salzmann &
Kaiser (2017)

Count Species Species Count
1 CNLP AGGR p)
257 CYMW BHCP 1
57 DLSF BHMW 21
1 GDTM BKCARP 1
1 GSPK BNMW 3
1 HFCS CYDR 12
4 LKCS FLIR 1
1,322 MMSN GDYE 5
5 NSTM GSCP 6
27 PDSN QLBK 1
7 SGER RVDR 2
14,928 SVMW SRBS 6
SRML 1



Assemblage Differences

Lubinski (2002)

Salzmann &
Kaiser (2017)

Count Species Species Count

1 CNLP AGGR p)
BHCP 1

BHMW 21

1 GDTM BKCARP 1
1 GSPK BNMW 3
1 HFCS CYDR 12
4 LKCS FLIR 1
GDYE 5

5 NSTM GSCP 6
QLBK 1

7 SGER RVDR 2
SRBS 6

SRML 1



Assemblage Differences

Lubinski (2002)

Salzmann &
Kaiser (2017)
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Silver Carp
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Objective 2: Establishment of an
Silver Carp Density Gradient

e Pop-Shocking
e 30 sec at 60-Hz/500-V
* Visual observations of all carp “jumps” from three observers

e Electrofishing
* Six 10-minute transects with GoPro cameras mounted and running

e Gill nets

* Two net types, with experimental meshes ranging from 2.54-cm to
20-cm (1-8”)










Observer Counts
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comparing observed carp “jumps” vs. camera counts

Pooled Observations

1:1 line
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Camera Counts from Pop-Shocking

seasonal variation within lakes
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Silver Carp abundances

ranks averaged across gears & seasons

Lake Summer Fall Mean Rank*
Cooks 4.1 1.3 2.7
Prairie 4.1 2.8 3.4
Kansas 5.4 3.4 4.4
Escronges 3.3 7.9 5.6
Columbus 4.5 9.1 (R}
Little Moon 8.0 7.0 7.5
Hog Thief 8.4 6.9 7.6
H 8.0 9.6 8.8
Moon 10.1 8.1 9.1
Green 11.1 8.0 9.6
Buck 8.5 11.6 10.1
Brushy 12.3 9.4 10.8
Big White 10.4 11.5 10.9
Horseshoe 11.1 10.8 10.9
Upper Swan 10.8 12.8 11.8

*averaged across all gears and both seasons
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Richness Indices vs. Carp Abundance
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Summary

* Effects and/or impacts of bigheaded carp invasions on native
fishes and fisheries is vital to fisheries management on a
[nearly] national scale...

* Richness, SR, diversity, and evenness only part of the story
- shifts in fish assemblage structure not apparent

* At present, 12 species not found compared to historical
datasets, but 13 new species have been collected

- most species lost or gained were historically rare
- possibly due to gear and/or seasonal differences

* Future work will focus on multivariate analyses of fish
assemblage structure in comparison to historical datasets
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Two captured with one swimming ?

away in good shape... > e R

And we found one of
these...






