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Karner Blue Taxonomy

Å1 of 6 subspecies of 

Lycaeides melissa

ÅType locality from New 

York

ÅDescribed by Nabokov



ñLiterature and butterflies are the two sweetest passions 

known to man.ò 

ñéthey fluttered around like blue snowflakes before settling 

again.ò (Pnin, 1957)

ñTo know that no one before you has seen an organ you are 

examining, to trace relationships that have occurred to no 

one before, to immerse yourself in the wondrous crystalline 

world of the microscope, where silence reigns, circumscribed 

by its own horizon, a blindingly white arena ð all this is so 

enticing that I cannot describe it.ò (Letter to his sister Elena Sikorski,1945)

Karner Blue and Nabokov



Karner Blue Ecology

ÅDependent on host 

plant Lupinus perennis

ÅAssociated with 

globally imperiled 

habitat ïpine & oak 

barrens and savannas



Karner Blue Habitat

ñThe barrens are a tenuous group of communities pulled in 

opposing directions by disturbance and succession.ò
--Wisconsin Ecological Landscapes Handbook



Karner Blues and Fire

ñThe barrens are a tenuous group of communities pulled in 

opposing directions by disturbance and succession.ò
--Wisconsin Ecological Landscapes Handbook

Michael Tweiten



http://www.fws.gov/midwest/WisconsinPartners/butterfly.html

Karner, NY

Karner Blues in Decline

ñDestruction of critical habitat, the influx of aggressive invasive 

species, and the suppression of naturally occurring fires have all 

taken their toll on the ñsea of blue.ò ïTNC (http://www.nature.org/wherewework/northamerica/states/newyork/science/art20443.html 

)



Karner Blue Recovery Efforts

ÅReintroduction
ÅConcord, NH

ÅWest Gary, IN

ÅOhio

ÅRestoration
ÅFire

ÅCanopy removal







Interior Sec. Bruce Babbitt and 

International Paper's Doug Barncard 

at the HCP signing ceremony, 

September 27, 1999

Dave Lentz

ñThis is the first comprehensive 

statewide HCP and the most 

inclusive agreement of its kids in 

the country. It is an excellent 

example of how the flexibility of the 

Endangered Species Act can 

promote regional habitat 

conservation planning by states 

and local partners and is a model 

for what others states and their 

partners might considerò 
Interior Secretary Bruce Babbit

Wisconsin Karner blue butterfly statewide HCP



Wisconsin Karner HCP

Å26 partners (now 40)

ÅBasic field work 

(surveys)

ÅAdaptive management

ÅHabitat probability 

model



DEVELOPMENT OF A KARNER BLUE BUTTERFLY 

PROBABILITY MAP FOR USE WITH THE HABITAT 

CONSERVATION PLAN

Theodore A. Sickley and David J. Mladenoff
Forest Landscape Ecology Lab, UW-Madison, Department of Forest Ecology and Management
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ÅSoil drainage class

ÅPercent shrubland

ÅLast frost date

ÅPercent agriculture

ÅPercent deciduous forest

ÅPercent water

ÅSlope



Karner Blue Element Occurrences



Tension Zone

Vegetation boundaryClimatic boundary



Typical last spring

killing frost

Karner Blues and Lupine



Typical last spring

killing frost

Karner Blues and climate





Karner, NY



Wisconsin Karner Recovery Program

Thomas Meyer

ÅRequisite component of 

HCP

ÅWI state lands focus

ÅQuantify populations
ÅAssess recovery progress

ÅDistance sampling

ÅWork with managers





Distance Sampling Overview



Distance Sampling Overview



Distance Sampling Overview

ÅDistance sampling is an extension of plot 

sampling



Distance Sampling Overview

ÅPlot sampling



Distance Sampling Overview

ÅPlot sampling assumes that all objects are 

detected

Estimated density = # of 

objects / area surveyed

Estimated population 

size = Estimated 

density x  total area



Distance Sampling Overview

ÅPlot sampling assumes that all objects are 
detected

- sometimes a reasonable assumption



Distance Sampling Overview

ÅPlot sampling assumes that all objects are 
detected

- often NOT a reasonable assumption





Distance Sampling Overview

ÅPlot sampling assumes that all objects are 

detected

Estimated density = # of 

objects / area surveyed

Estimated population 

size = Estimated 

density x  total area



Distance Sampling Overview

ÅPlot sampling analysis when some objects are 
not detected leads to underestimation, but by 
how much?  Answer: we canôt tell

Estimated density = # of 

objects / area surveyed 

*underestimated

Estimated population 

size = Estimated 

density x  total area 

*underestimated



Thomas, L., Laake, J.L., Strindberg, S., Marques, F.F.C., Buckland, S.T., 

Borchers, D.L., Anderson, D.R., Burnham, K.P., Hedley, S.L., Pollard, J.H., 

Bishop, J.R.B. and Marques, T.A. 2006. Distance 5.0. Release ñxò1. Research 

Unit for Wildlife Population Assessment, University of St. Andrews, UK. 

http://www.ruwpa.st-and.ac.uk/distance/



Distance Sampling Overview
ÅDistance sampling records additional information ïthe 

perpendicular distance from each detected object to the 
survey line ïto indirectly measure how many objects 
were missed.
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Distance Sampling Overview

ÅDistance sampling records additional information ïthe 
perpendicular distance from each detected object to the 
survey line ïto indirectly measure how many objects 
were missed.



Interval Distance Data

H. Brian Underwood, USGS, Patuxent Wildlife Research Center



Distance Sampling Overview

ÅDistance sampling records additional information ïthe 
perpendicular distance from each detected object to the 
survey line ïto indirectly measure how many objects 
were missed.
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Distance Sampling Overview

ÅDistance sampling records additional information ïthe 
perpendicular distance from each detected object to the 
survey line ïto indirectly measure how many objects 
were missed.
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Distance Sampling Overview

ÅDistance sampling records additional information ïthe 
perpendicular distance from each detected object to the 
survey line ïto indirectly measure how many objects 
were missed.
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Distance Sampling Overview

ÅDistance sampling records additional information ïthe 
perpendicular distance from each detected object to the 
survey line ïto indirectly measure how many objects 
were missed.
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Distance Sampling Overview

Detection function ïrequires 40-60 observations



Distance Sampling Overview

ÅDistance sampling depends on the following 
assumptions being met:

1.  All objects directly on the survey line always detected

2.  Objects are detected prior to any movement in response to the 
observer

3.  Distances are measured accurately
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Karner Blue population estimates

Thomas Meyer

Å4 Federal recovery units

Å7 Recovery properties

Å54 Sites

Å~1500 acres



Thomas Meyer

ÅMuch lower than 

expected

ÅMost dramatic decline in 

far northwest

ÅManagement lapses?

ÅClimate change?

Karner Blue population estimates



Black River 

State Forest

Crex Meadows 

State Wildlife Area

Karner Blue population estimates

Population 

declines



Crex Meadows State Wildlife Area

ÅFamous for Karners

ÅHabitat restored and 

maintained since 1950ôs
ÅEarly focus of State Natural Areas 

program (Leopold, Curtis, etc.)

ÅNOT management 

lapse!!!



Black River 

State Forest

Crex Meadows 

State Wildlife Area

Climate Change?

Population 

declines



WI Initiative on Climate Change Impacts



WICCI Wildlife Working Group



Drought in northern Wisconsin



Precipitation change since 1950



Temperature change since 1950

Thomas Meyer
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ÅSoil drainage class

ÅPercent shrubland

ÅLast frost date

ÅPercent agriculture

ÅPercent deciduous forest

ÅPercent water

ÅSlope



Mean last spring frost date

Orange 

Range:

Day 124 to 

141
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Last spring frost date ïpresent day



Future emission scenarios

A2 (worst)

B1 (best)



B1 Scenario
(best case)



Last spring frost date ïB1 2045



Last spring frost date ïB1 2095



A2 Scenario
(worst case)



Last spring frost date ïA2 2045



Last spring frost date ïA2 2095



Where to from here?



New Research

ÅUW-Madison, USGS Indiana Dunes 

National Lakeshore, Notre Dame, 

WICCI, Huron-Manistee National Forests

ÅHigh resolution inputs to match WICCIôs 

10 X 10 km grid cell climate projections

ÅFocus on topography and microclimate

ÅWestern Great Lakes region focus



The Northwest Sands in 2045



Typical last spring

killing frost

Karner Blues and Lupine



Northwest Sands

Lupine and 

Karner Blue 

northern limit



Vulnerability Assessment

ÅFocused on the Northwest Sands

ÅCombines paleoecology and LANDIS II 

modeling (forest process model)

ÅClimate, fire, hydrology, landscape 

responsiveness



Hellhole

Northwest Sands

soil drainage

Lupine and 

Karner Blue 

northern limit


