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Carp 

“Eurasia” ‘”Asia”’ 

=Large minnows that live in rivers 
(Carpa, Karpe, Capre, Carp) 

India 



Common Carp 

Cyprinus carpio 



Native habitat of Common Carp: the Volga 

-Large: Delta 160 km across; 3,200 km2 

-Complex: Braided channels with interconnected wetlands  

-Harsh and Variable: Icy in winter, Hot & dry in summer 



Initial spread - The Roman Empire 



Subsequent Spread - Catholic Church 



Perpetuation – Culturing (Eastern Europeans)  



Integration- Stocked game fish (British) 

#1 gamefish in the UK 



The Rest of the World 

Acclimatization Societies: 

 
1877: U.S. Fish Commission 

‘… for some years a resident of 

Minnesota, I am acquainted with its 

grand opportunities for carp culture… 

in a few short years there will be 

millions of surplus carp’   Pierce 1883 



 345 adult carp brought from Germany 

 Propagated in reflecting pools for 2 years  

 1879 - 1895 entire country stocked 

 

 

Officially introduced to USA in 1877 
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Carp in Minnesota 

Oct 21, 1880: “ A good thing has come”   

  -15 carp immediately stocked in 12 lakes 

 

             1884: 9,000 young carp 

  

   1885: 3105 young carp 

 

   1888: 522 

  

   1889: 1,385   

 

   1897: PROGRAM STOPPED 
 

  

 

  



Mysterious Loss in plants and game-fish! 

ex. Cahn 1929 

 “there was no vegetation in the lake – not a single plant…” 

 “ I regret exceedingly that I have no pre-carp data…” 



Eating our way to the solution?! 



Fishing our way to the solution?   
   - Government-run “rough fish” removal programs 



Success/Failure: Common Carp Today 



A few facts about life history of carp: 

(Why these strategies did not have work) 

1. Spawning 

 Adults migrate to 

shallows to spawn, 

compete for mates, 

releasing millions of 

eggs 

 Fate of eggs and 

larvae unknown 



1-3 million eggs/ female/year for 50 years! 

2. Fecund  



3. Well developed brains and sensory 

systems 

Learn and remember for weeks 

Acute senses 

 hearing 

 taste (feeding) 

 smell (pheromones) 



4. Rapid Growth and survival 

December June July 
May 

6 inches 
- Young grow very quickly 

 



5. Feed on most everything in the bottom 

 

Highly specialized feeding apparatus 

 

Probe/ dig very deeply  





6. Long-lived 

Easily 25,  

   Sometimes 70! 
 



CARP FEEDING: Environmental Engineers 

Algae bloom 

Plants 

decline 

Nutrients (N, P) 
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Uprooting 

Feeding in the Bottom (a lot) 

 Uprooting plants (cover) 

 Taking food from birds and fish 

 Releasing nutrients from sediments 

Growing  

 releasing nutrients 
  



Carp Damage: Loss in water clarity + quality 

No Carp  
(or  waves) 

Carp 
Lake Wingra, WI 



The Hennepin and Hopper Lakes 

 Shallow, 1,000 acre lake in the 
Illinois River Valley 

 Historically a waterfowl habitat 

 In 1910 drained, converted to 
arable land 

 Restored in 2001 
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CARP DAMAGE:  Loss of submersed plants 
The Hennepin and Hopper Lakes, Ill 

 

(invaded by carp in 1990s) 



2001 2002 2003 2004 2005 2006 2007 

C
a

rp
 (

k
g

/h
a

) 

100 

200 

300 

20 

40 

60 

80 

5 

50 

10 

100 

150 

%
 V

e
g

e
ta

te
d

 c
o

v
e

r 

V
e

g
e

ta
ti

o
n

  

s
p

e
c

ie
s

  

ri
c

h
n

e
s

s
 

F
a

ll
 w

a
te

rf
o

w
l 
 

c
e

n
s

u
s

 

X
 1

,0
0

0
 

Relationships 

between carp, 

vegetation and 

waterfowl 

Bajer et al. 2009 



What to do about carp? 

Poison with rotenone 
Commercial fishermen 

Dynamite 

Drawdowns 

Something new and different? 



What have we done wrong? 

1. Failure to get last adult female and male-  

 1,000,000 eggs!/fish/year. 

 

2. Failure to prevent new adult carp from entering 

system. 

 

3. Inattention to the young.   

 

4. No new science (and too much politics) 

 

 



Starting again - important unknowns: 

Minnesota research 
 

1) How many carp are there in Midwestern lakes and why? 

2) Exactly how much and what do carp do to water quality? 

3) Knowing this – can we control them? 



Western Metro Study lakes 

Echo 

Dog 

Dutch 

Susan,  

Rice Marsh,  

Riley 

 about 4 million dollars, 3 postdocs, 2 technicians, 3 MS students, undergrads, 10 years 



How many carp? 



 

Lake 

Sampling 

sessions 

 

Marked 

 

Recaps 

Population  

Estimate 

(95% CI) 

Biomass 

kg/ha 

(lbs/acre) 

Dutch 11 2088 122 13,312  

(11,300 – 16,100)  
402 (358) 

Echo 13 929 72 8,167  

(6,244-11,866)  
471 (419) 

Susan 11 361 15 4,459 

(3,661-5,700)  
338 (301) 

•The numbers of carp exceed those known to cause severe ecological damage 

(Bajer et al. 2008)  

A lot of carp! 

Bajer and Sorensen , 2010 



Where do they move & Spawn? 

Year-round radio-tracking 



Key results 
-NO immigration or emigration 

-Approximately 1/3 of adult carp move in/out Rice Lake Marsh 

to spawn and then return (weakness?) 

- But spawn everywhere! 

- Winter aggregations of adults 



Rice Marsh Lake? 

Ignored, Highly degraded because of Human impacts 

(Sewage Treatment plant location) 

Winter kills – no fish! 

Lack of Biotic Resistance 



Ex. Winter aggregations 

Aggregations facilitate winter seining 

(Bajer et al. 2010 Fisheries Management and Ecology) 



How old (and why)? 
-Otoliths collected from 100 carp from Susan and Echo 

- Sectioned and aged following Brown et al. (2004) 

- 3 independent readers, modal age used 

- 1st and 2nd annulus verified using fish of known age 

 



Recruitment history in Lake Susan 
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Bajer and Sorensen; Biol Invasions 2009 



Why winterkill? 

Lakes that winterkill have no predators to 

eat carp eggs and larvae 



Testing the role of bluegill sunfish 

and winterkill 

1. Juvenile carp should only be found in lakes 

without bluegill sunfish 

 

2. Bluegill sunfish will eat a lot of carp eggs 



Testing if bluegill sunfish control carp eggs 

Lake Keller surveyed for carp spawning and fish         

- eggs  disappeared within 3 days, prior to hatch 

 -1000’s of eggs found in bluegill sunfish stomachs 

 

 

 

 

 

 

 

 

 

 

Bluegill Predation

in Lake Keller
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An hypothesis to explain the 

superabundance of carp 

Nursery 

(Prone to winterkill) 

Refuge 

(Does not winterkill)  Bajer & Sorensen (2010) 

Sorensen & Bajer (2011) 



Lake Susan Experiment: Hypotheses 

1. Carp can be sustainably removed because: 

  The young come from a single location 

  Adults aggregate and can be targeted 

  Bluegill sunfish will eat eggs/ young in main lakes 

 

2. Carp damage lakes, and their removal will: 

  Reduce suspended sediment 

  Allow aquatic plants to recover: 

  Increase water clarity 

  Provide habitat for native fish  

  Permit nutrient management 



Experimental Design 

1. Monitor pre-removal conditions 

    -carp and fish abundance, water clarity, plants, nutrients 

2. Remove a known number of adult carp 

 

3. Block recruitment from / in a winterkill nursery 
 

4. Monitor for improvement 
 -carp and fish abundance, water clarity, plants, nutrients 

 

5. Develop a strategy forward 



Lake Susan: pre-removal 2008 

 Carp are 70% of fish biomass 

 Little vegetation  

 Only a few of the most resilient species 

 Water clarity very poor 

 Phosphorous high 

 

71%

12%

3%

9%

4% 1%0%

carp

crappie

bluegill

pike

walleye

largemouth bass

bullheads



January 2009: Carp removal 

 Carp aggregation located under ice using radio-telemetry  

 3278 adult removed (78% of the population) 
 Biomass reduced from 307 lbs/acre to 90 lbs/acre 

 



 Removal of carp in Lake Riley 

 94% population removed using Judas fish on 3/5/10 



April 2009: Carp screens and aeration installed to 

prevent carp recruitment 



Vegetation increase following carp 

removal 

Before removal 

After removal 
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LAKE SUSAN:  RESULTS 



Water quality in Susan increases in spring 



Water clarity in Susan deteriorates in summer  
       (Real Problem- TP comes out of sediment)  



Water quality in Riley does not change 



Lake Riley vs Susan? 

Underlying problem 

Heavy Eurasian milfoil, few submersed plant 

Overfished, stunted bluegills 

High bottom nutrients 

(Lake is in another ecological state) 



Nutrients do not improve… 



Carp biomass stays low 
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Mini Summary 

 - 4 years 

 - 1.5 million$ (these 2 100ha lakes) 

 -  Problem was degraded wetlands  

 - 1 lake experiences sustainable increases in clarity, 1 

does not.  

 - plants do well (including invasives) 

 

 



Phalen Chain Watershed 

  MN AFS      
          2013 

 

Gervais Creek 

Subwatershed 

Kohlman Creek 

Subwatershed 

5 years , 1.2 million $, 3 MS students, 1 postdoc, 1 tech 



Carp spawn 
throughout the 

watershed 

 

 (Chizinski et al., 
unpublished) 
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Waterways

Wetlands

Shallow Basins

Main Lakes

¯

~48,000  
   YOY carp 

(Osborne 2012) 

In 2010: 

Markham 
Pond* Casey 

Lake* 

YOY were only 
found in shallow 
pond habitats in 

2009 & 2010 

~6,500 
Adults 

 
(Bajer et al. 

2012) 

* Heavily degraded 



Spawning Block: Bubble curtain 

1. Bubble curtain 

2. Concrete weir and temporary fish screen 

3. Culvert under Hwy 61 



Recruitment Suppression: Headwaters 

-Lakes Casey restoration 

Casey 



Adult removal in main lakes 

- Seining winter aggregations 

- Baited box net (summer) 

- Spawning runs 



Starting Point in 2009: 

Lake  Abundance  Biomass (kg/ha)*  

Kohlman  1,825 ± 355  207 

Gervais  3,976 ± 773  143  

Keller  2,239 ± 435  262  

Phalen  2,307(?)  98 (?) 

 

8,041 ± 1,563 

(177 kg/ha) 

2014 Population Estimates: 

Lake  Abundance Biomass (kg/ha) 

Kohlman  417 ± 355 47 

Gervais  2,134 ± 773 77 

Keller  382 ± 435 45 

Phalen  1,700 (1,300–2,600) 72 (56-110) 

 

2,933 ± 1,563  

(61 ± 32 kg/ha) 

 

*Based on average weight of 3.4kg 

Carp now sustainably controlled 



Casey Lake  
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Lessons from Common Carp 



The Best Answer for Common 

carp would have been?? 

Prevention 

    Protection 
        (Refuge areas) 

Control 

     - Habitat restoration 

     - Recruitment control 

    -  Adult removal 

    - Ecosystem management 



Questions , Comments? 



‘Carp’ 
‘Eurasia’ 

‘‘Asia’ 

India 



‘Silver Carp’ 

Hypopthalmichthys molitrix 

10 microns 



Silver carp today 



How did this happen? 



1963:  
US Fish&Wildlife Service wonders how to 

solve invasive plant problem after prompting 

by public imports grass carp! 



1973: Fish farmer imports 

Bighead and Silver carps 



1974 

Arkansas Fish and Game buys Bighead and 

Silver carps and starting breeding them 



1976 

Arkansas Fish and Game stocks Bighead and Silver 

carps with funding from the US EPA to clean up sewage 

treatment ponds 



Why did they do this? 
(Highly specialized filter feeding apparatus) 





Fecund! 

Large Asian carps of all species are capable of 

producing hundreds of thousands, sometimes 

millions, of eggs each year: 

 Silver carp: 4.2 million : 12 kg fish 

 Bighead carp: 1.1 million : 18 kg fish 

 Black carp: 1 million : 4.5 kg fish 



Migratory! 



1980 
Silver carp reported in the Mississippii! 



Fairly Rapid Spread  North then East and West  



Illinois River vs Upper Miss? 



Chicago Ship Canal 



Eating your way out (again) 



Commercial fish removal (again) 



It cannot work 



How do we prevent 

this in Minnesota? 



Lock and Dam #5 is the Key 



Location, location, location… 

- Protects Minnesota, St 

Croix and Upper 

Mississippi 

 

- Gates out of water 2% 

- No spillways 



Asian Carp Facts: 

 
1. Bigheaded carp swimming performance is less than 
that of many native fishes—so flow-fields through 
locks and dams slow their movement upstream—and 
this could be enhanced by slight modification in gate 
operations. 

 

2. Bigheaded carp sensitivity to sound is greater than 
that of most native fishes—so sound could be 
deployed in locks to further deter their invasion. 

 

3. Native fish eat young carp in flood plains 

 

 

 



Locomotion 



Silver Carp may jump, but they are very 

ordinary swimmers 
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Statistical Modeling shows flows are 

unbalanced and creating weaknesses 

Fl

ow 

 Lock and Dam 

#8 (Genoa, WI) 



Gate openings: 

Roller Gates: 12.1’  TW Velocity = 2.1 m/s 

Tainter Gates: 8.0’  TW Velocity = 1.4 m/s 

 

Simulated 

Fish Size 
% 

Blocked 

TL = 700 mm 99 ± 3% 

TL = 900 mm 51 ± 7% 

Many Carp 

pass 

through  

tainter gates 

These weaknesses permit carp passage, 

at certain spots and times 
 Q=82,000 cfs  (worst case scenario!) 



Gate openings: 

Roller Gates: 11.3’ (-0.8’)  TW Velocity = 1.79 m/s 

Tainter Gates: 8.8’ (+0.8’)  TW Velocity = 1.78 m/s 

 

 

Simulated 

Fish Size 
% 

Blocked 

TL = 700 mm 100 ± 0% 

TL = 900 mm 77 ± 2% 

Fewer 

successful 

passages 

This weaknesses can be corrected with changes 

to gate operations 
Q=82,000 cfs, Modified Gate Operations 



Once the gates operating procedures are 

fixed, the lock is the Achilles Heel 



Species-specific deterrents for locks: 

 

Carp have excellent hearing 

Weberian 

Ossicles 

Inner 

Ear 

Swim 

Bladder 



Field test of sound in a lock and dam #1 

100 m 

20 m 



We can deter carp in locks using sound alone 



Sound does not deter native fish 



BAFF/ SPA Air curtains would focus sound 

as a deflection shield 



Can we do this – yes, its easy? 



Proposed Plan: Methods 

 Adjust gate operations with USACE 

 Assess and optimize gate operations for carp 

and native fish 

 Install sound deterrent in lock 

 Assess and optimize sound 

 Monitor carp and native fish using eDNA and 

work to improve habitat 

 Fix spillways 

 Hand over to the DNR 

 



Do these Lessons from Common 

Carp Apply? 



What to do? 



 



Can we do this – yes, its easy? 



Summary: 
- Velocity flows greatly impede carp movement upstream 
through locks & dams 

 Modifying these flows can make them more effective under 
operating procedures. 

 The St. Paul District of the USACE will  implement. 

 There is room for improvement, especially for native wild fishes! 
 

- The sound of outboard motors repels Asian and Common 
carps 

 75% efficient 

 Safe, easy and acceptable 

 Likely that sound could be enhanced 

 Most native fish would not be affected 
Velocity ~ 7-9 meters per 

second 

Persists  up to 10 m 

downstream 





Our ultimate goal: to preserve and 

restore native fish and their habitat 



Conclusions 

Carp are pretty interesting but they are more of a symptom 

than cause 

 

Carp have had us outsmarted for a while but I am convinced 

we’ll eventually get it (if we think about it) 

 

Lets stop making mistakes with alien species, take a closer 

look at how we live over lives and what we expect, and adjust. 

 

Lets give science a decent chance to catch up and solve 

existing problems. 

 

Thanks for your attention! 
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