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• Background info/need for project 

• Mud Lake historically 

• Shallow lake ecology 

• Status of fishery, carp dominance, water quality 

• Rehabilitation plan 

• Alternatives 

• Action plan 

• Evaluation and future plans 

• Monitoring 

• Education 



• Dane County and 
WDNR partner to 
improve lakes via 
carp management 
• Lake Wingra 

• Cherokee Lake 

• Lake Belleville  

• Lake Kegonsa 

• Indian Lake 

• Mud Lake 









• No flowing inlet/outlet, fed by seepage, 
linked to Fish Lake 

• ~85 acres 

• ~9 feet max depth 

• ~6 feet average depth 

• Murky water, summer algal blooms 

• American lotus 





Stable States in Shallow Lakes 

Clear State Turbid State 

High macrophyte biomass 

Clear water Murky water 

High algal biomass 

Sparse macrophytes 

Low algal biomass 

Piscivores dominate fishery Planktivores/benthivores 
dominate fishery 



Piscivores 

Planktivores/Benthivores 

Zooplankton 
grazing 

Algae 
biomass 

Aquatic plant 
biomass 

Sediment 
Resuspension 

Clear-water State Turbid-water State 

N. Hansel-Welch & M.B. Butler, 1997 

http://www.davidmillerart.co.uk/common_carp_print.htm








• Shallow, “winter kill” in 
long winters, thick 
ice/deep snow 

 

• ↓ Light,photosynthesis, 
oxygen, tolerants OK, 
other fish ↓ 

 
 

• Winter DO < 3 ppm in 
January and February 
1991, fish stress < 3ppm 

 



• Winter 2007-2008: >100 inches of snow, ice 
cover from November through March 

 

• Dead fish at ice-out: bluegills, crappies, 
largemouth bass, and common carp 

 

• Documentation of other events lacking, 
evidence points to multiple events over 
several decades 

 



• Carp, crappies tolerant of 
low oxygen…survivors 

 

• Bluegills control carp 
eat eggs 

 

•  Bluegills↓=carp↑ 

 

• Predators↓=planktivores↑  

 



• Nets, electrofishing 
April-May 

• 4,302 fish collected 

• Planktivores 66%, 
carp 23% 

• Predators 1% 

• Planktivores dominate 
numbers 

• Carp dominate biomass 
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Length (inches) 

Fyke Net

SEII

Average length: 16.9 inches 
 
Average weight: 2.1 lbs. 



• Average weight= 2.1 
lbs. 

 
• Biomass from PE: 

– 25,500 carp*2.1 
lbs. = 53,550 lbs.  

– 53,550 lbs. / 85 
acres = 630 
lbs./acre 

 
• Carp <100 lbs./acre 

is manageable 
 
 



Management Alternatives Considerations 

Do Nothing Status quo and further degradation of 
Mud Lake. 

Commercial Harvest Limited efficacy. Marketability of fish.  
Augment with stipend. Willing 
fisherman. 

Bounty Limited efficacy. Seasonal. 

Drawdown Cost prohibitive.  Issue of time. 

Application of Rotenone Full lake. Under ice.  Historically 
proven method of fisheries 
management.  Degrades quickly. 
Less intensive labor. 



• The Wisconsin Department of Natural Resources is 
planning a chemical treatment of Mud Lake in the 
Town of Roxbury, Dane County (T9N, R7E, sections 3 
and 4, and T10N, R7E, section 33), during the winter of 
2016-2017 to remove common carp which have reached 
nuisance levels.  Using authority granted under 
NR20.33(4) of the Wisconsin Administrative Code, the 
Department will open the season for fishing with dip 
nets, minnow seines, or spears beginning October 1, 
2016 and continuing until the day the treatment 
commences.  During the open season, all species of fish 
of any size may be taken with no bag or possession 
limit.  Questions may be directed to Nathan Nye, 
Wisconsin DNR Fisheries Biologist in Poynette, at (608) 
635-8122 or nathan.nye@wisconsin.gov  
 

mailto:nathan.nye@wisconsin.gov


• Naturally occurring chemical found in the 
roots, seeds, and leaves of several subtropical 
bean plants (genus Lonchocarpus or Derris). 

 

Lonchocarpus heptaphyllus, leaves Derris elliptica, plant 
 



• Inhibits a biochemical process at the cellular level 
preventing fish from using the oxygen absorbed in the 
blood and needed in the release of energy during 
respiration 

• Acute toxicity: does not require long                         
exposure time and fish metabolize it                     
quickly 

• Non-selective, all fish susceptible 
• Low toxicity to birds and mammals 

• Low bioaccumulation in fish or other organisms 
• Fish, mammals and bacteria actively metabolize rotenone 

• Degrades quickly in the environment –breaks down in 
water and with exposure to sunlight 

• Degradation process is temperature dependent  

 



• Exposure is high in lakes vs rivers 

• Phytoplankton not affected 

• Protozoans & rotifers tolerant 

• Cladocerans & copepods sensitive 

• Zooplankton egg stages resistant 

• Zooplankton egg stages always present  

• Recover typically within 1 year 



 

• Relatively sensitive at early life stages 

• Youngest tadpoles most susceptible    

• Repopulate by immigration from outside 
sources and reproduction of adults that 
survived 

 

 

 

 



 

• No long-term contamination 

• Surface Water  (25+ year data) 

• Persistence < 30 days for temperate environments  

• Ground Water 

• No contamination (32+ wells studied) 

•  Sediment 

• Sediment persistence < 60 days for temperate 
environments 



• Low water temp/reduced sunlight 
(ice cover) = increased rotenone 
efficacy  

• Low initial volume 

• Ice cover further reduces volume  

• No flowing inputs/outputs 

• Limited connectivity to Fish Lake 

• Reduced potential user conflicts 

• No exposure to amphibians 

 



  • Pesticide label requires 
a bioassay to determine 
the concentration used 

• Completed in Jan 2017 

• Used golden shiners 
(tolerance similar to 
common carp) and 
fathead minnows (more 
tolerant than common 
carp). 

• 2 ppm = target 
concentration 



• Safe ice and stable weather patterns forecasted, 
mid-January, 2 days 
 

• Expected long term efficacy with low temp and 
reduced sunlight under ice 
 

• Grid system developed for three depth zones, 
rotenone injected under ice 
 

• Estimated 292  gallons of Rotenone mixed 10:1 
with water for a total of 3209 gallons of 
solution 

 



• Multiple holes evenly 
spaced covering three 
depth zones 

• Amount of chemical 
applied will be 
adjusted based on 
zone 

• Whole lake target 
concentration of 2.0 
ppm 

 







• Winter treatment, 
fish decomposition 
begins under ice 

 

• Dane County 
coordinates 
cleanup after ice-
out as needed 

 

• Rotenone non-toxic 
in dead fish 



• Stocking begins after ice-out 2018 
• Fish salvage fall 2017, transfer from Fish 

Lake spring 2018 

 

• Re-establish desirable fish community 
• Create unfavorable environment for carp 

 

• Juvenile gamefish: 
• State, private hatcheries when available 

 



• Wild fish transfer from Fish Lake 
connected water 
• Bass, panfish, native minnows 
• WDNR: Trap nets, electrofishing 
• Transfer to Mud ASAPspawning 
 

• Re-establish healthy fishery 
• Bluegills eat carp eggs (control) 
• Predators eat young carp and control 

panfish numbers 
 



• Aeration system: Dane 
County 
• Open water, 

photosynthesis, oxygen 
• Reduce opportunities 

for carp 
 

• Fishery monitoring: 
WDNR 
• Recovery of panfish, 

gamefish 
• Watch for possible carp 

re-introduction 
 



Aeration Line to be run from 
December 1-ice out.  Will provide 
for opening in surface to allow for 
atmospheric mixing of O2. 
 
Dane County will fence/mark per 
WDNR safety requirements. 



• Aquatic plant and 
water quality 
monitoring 
• Submersed aquatic veg 

recoveryseed bank 

• Clear water, fewer algal 
blooms 

 

• Education 
• AIS  

• Prevent re-introduction 
from Fish Lake 
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http://www.davidmillerart.co.uk/common_carp_print.htm


Thanks for your time, input, and 
patience. 


