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Nebraska Sandhills
• Largest grass-stabilized dune system in the 

western hemisphere

• ~4000 km2 of groundwater-fed wetland habitat 
and thousands of permanent and semi-
permanent aquatic habitats

• Transitions from semi-arid climate in 

the west to mesic climate in the east

• Importance ecological resource



Biologically Unique Landscapes

• Sandhills Aklaline Lakes

• Cherry County Wetlands

• Dismal River Headwaters

• Elkhorn River Headwaters



Overall Project Objectives

•Characterize the ecological condition of 
Sandhill wetlands

•Determine the effects of invasive carp in 
sandhill wetlands and lakes

•Focus on macroinvertebrates



Macroinvertebrates

• Often used in bioassessment studies

• Respond to environmental change

• Influence ecosystem function

• Provide important nutritional resources for waterbirds



Project Objectives

•Characterize the ecological condition of 
Sandhill wetlands
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Overall Project Objectives

•Determine the effects of invasive carp in 
sandhill wetlands and lakes



Common Carp Cyprinus carpio

• Native to eastern Europe and 
Asia

• One of the most widely 
distributed fish species in the 
world

• Introduced in 1877 by U.S. Fish 
Commission as food source

• Fast growth, maturation, and 
reproduction

• Ecosystem engineers



Impact of Carp on Shallow Lakes

Carp have the potential to alter the stable state of aquatic systems:

1. Clear water state:

2.  Turbid state:



Impact of Carp on Shallow Lakes

Carp have the potential to alter the stable state of aquatic systems:

1. Clear water state:

2.  Turbid state:

• Clear

• Dense vegetation

• Low nutrients and chl

• High macroinvertebrate

richness and abundances

• Turbid

• Sparse vegetation

• High nutrients and chl

• Low macroinvertebrate

richness and abundances



Sample Lakes

10 Lakes = No Carp

3 Lake – “Mid” Carp

8 Lakes – “High” Carp
*Sites selected by Nebraska
Game and Parks (NGP)
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Data Collection

• Macroinvertebrates
• Littoral

• Benthic

• Vegetation

• Water quality
• Turbidity

• Salinity 

• Phosphorus

• Chlorophyll a



• >14,500 Macroinvertebrates 
collected

• >10,000 Littoral

• >4,000 Benthic 

• 44 Families

• 42 littoral

• 22 benthic
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Effects of Carp on Macorinvertebrates

• Differences also observed 

at the family level

• Abundance

• EOT

• Some taxa more abundant 

with carp



Effects of Carp on Macorinvertebrate

Community Structure

• Carp Density

• Secchi Disk

• Submerged vegetation

• Total Size

• Turbidity
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Amphipods

Curculionidae

Dytiscidae

Gyrinida

Halipidae

Hydrophilidae

Lampridae

Ceratoponogidae

Chironmd

Sciomyzidae

Stratiomyidae

Tipulidae

Simulidae

Baetidae

Caenidae

Belostomatidae

Corixidae

Gerridae

Mesoveli

Notonectidae

Pleidae
Mites

Crambida

Aeshnidae

Coenagrionidae

Lestidae

Libulelidae

Glossiphoniidae

Hydroptilidae

Leptoceridae

Limnephilidae

Polycentropodidae



R² = 0.5762
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Carp density 

Average Family 
Richness/Carp density

Index of Biological Integrity
• Family Richness

• Total number of taxa

• Ginni Simpson Index

• Hilsenhoff biotic index (HBI)

• Predator richness

• Shannon diversity index

• Shreddar richness

• Chironomidae abundance

• % Amphipoda

• % baetidae

• % corixidae

• % gatherer

• % Odonata

• Total Odonata

• Total Ephemeroptera

• %Oligochaeta

• % Trichoptera

• % 2 dominant taxa

• EOT richness

• % EOT

• Gatherer Richness



Little Hay, 46

Frye, 44

Rat, 44

Duck, 42

Watts, 42

Defair, 36

Avocet, 34

West long, 34

Hackbbery, 32

Beaver, 30

Rice, 26

VNWR willow, 24

Willow, 22
Homestead, 18

Goose , 12

twenty one, 12

Dewey, 10

Steverson, 10

Center, 10

Clear, 10
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Effects of Carp on Water Quality

• Heavy Carp

• Turbidity

• chl a

• No Carp 

• Vegetation

• Secchi Dish

• Phosphorus
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Effects of Carp on Vegetation

Heavy Carp No Carp



Conclusions
• Invasive carp have the potential to shift the stable state of 

shallow water ecosystems in the Sandhills

• Macroinvertebrates

• Water Quality

• Vegetation

• IBI can be used to assess success of future carp renovations

• Carp will continue to disperse through the region
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