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Karner Blue Taxonomy

AL of 6 subspecies of
Lycaelides melissa

AType locality from New
York

Mescribed by Nabokov




Karner Blue and Nabokov

B BT ‘at e and*™butlterftl i es
known t o man. O

-

-

éthey fluttered around | i1 ke
a g a len, 1950
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Karner Blue Ecology

Mependent on host
plant Lupinus perennis

Adssociated with
globally imperiled
habitat T pine & oak
barrens and savannas




Karner Blue Habitat

NnThe barrens are a tenuous
opposing directions by di s

--Wisconsin Ecological Landscapes Handbook



Karner Blues and Fire
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NThe barrens are a tenuous
opposing directions Dby di st

--Wisconsin Ecological Landscapes Handbook



Karner Blues in Decline

B Current Kamer Blue Butterfiy Range
Historlc Karner Blue Butterfiy Range

N, [] Lakes
(] states and Provinces

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

NDestructi on of cri1tical habit
species, and the suppression of naturally occurring fires have all
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Karner Blue Recovery Efforts

AReintroduction
AConcord, NH
ANest Gary, IN
AOhio

MRestoration
Kire

ACanopy removal




WINGS ACROSS THE AMERICAS
Conservation Awards
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Wisconsin Karner blue butterfly statewide HCP

NThis 1 s the fir
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

Interior Sec. Bruce Babbitt and Interior Secretary Bruce Babbit

International Paper's Doug Barncard
at the HCP signing ceremony,
September 27, 1999




Wisconsin Karner HCP

&6 partners (now 40)

Masic field work
(surveys)

AAdaptive management

Adabitat probability

model



DEVELOPMENT OF A KARNER BLUE BUTTERFLY
PROBABILITY MAP FOR USE WITH THE HABITAT
CONSERVATION PLAN
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Forest Landscape Ecology Lab *Based on a logistic regression model
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University of Wisconsin-Madison butierfly occien B

Theodore A. Sickley and David J. Mladenoff

Forest Landscape Ecology Lab, UW-Madison, Department of Forest Ecology and Management



DEVELOPMENT OF A KARNER BLUE BUTTERFLY
PROBABILITY MAP FOR USE WITH THE HABITAT
CONSERVATION PLAN

ASoil drainage class

. - || Aercent shrubland

) A ast frost date
. APercent agriculture
a5 Mercent deciduous forest
MAPercent water

ASlope
Theodore A. Sickley and David J. Mladenoff

Forest Landscape Ecology Lab, UW-Madison, Department of Forest Ecology and Management



Karner Blue Element Occurrences
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Karner Blues and Lupine

FETEnnis




Karner Blues and climate

Typical last spring
killing frost

Copari ght 8 1996-20071 W 2zonzin O rline, nc O rights rezerved.




- Kbb presence points
C3 High potential range
Mean last frost date
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Last Spring Frost
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Wisconsin Karner Recovery Program

ARequisite component of
HCP

AN state lands focus

Auantify populations

B\ssess recovery progress
Mistance sampling

ANork with managers
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Distance Sampling Overview




Distance Sampling Overview




Distance Sampling Overview

A Distance sampling is an extension of plot
sampling




Distance Sampling Overview

A Plot sampling




Distance Sampling Overview

A Plot sampling assumes that all objects are
detected

Estimated density = # of

objects / area surveyed

Estimated population
size = Estimated

density x total area




Distance Sampling Overview

A Plot sampling assumes that all objects are
detected

- sometimes a reasonable assumption




Distance Sampling Overview

A Plot sampling assumes that all objects are
detected

- often NOT a reasonable assumption
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Distance Sampling Overview

A Plot sampling assumes that all objects are
detected

Estimated density = # of

objects / area surveyed

Estimated population
size = Estimated

density x total area




Distance Sampling Overview

A Plot sampling analysis when some objects are
not detected leads to underestimation, but by
how much? Answer . WwWe Ca&

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.,
Bi shop, J. R. B. and Mar ques, T. A. 2006 . Di
Unit for Wildlife Population Assessment, University of St. Andrews, UK.

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



Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects

were missed.




Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects

were missed.




Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects

were missed.




InteralfpDristancervata

H. Brian Underwood, USGS, Ratuxent Wildlife' Research Center.



Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects

were missed.

# Objectsdetected

LT

Dlstance from survey I|ne

Near » Far




Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects

were missed.
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Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects
were missed.
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Distance Sampling Overview

A Distance sampling records additional information i the
perpendicular distance from each detected object to the
survey line 1 to indirectly measure how many objects
were missed.

# Objectsdetected
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Distance Sampling Overview

Detection function T requires 40-60 observations
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Distance Sampling Overview

A Distance 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

A4 Federal recovery units
A’ Recovery properties
54 Sites

A-1500 acres




Karner Blue population estimates

AMuch lower than
expected

AVlost dramatic decline in
far northwest

Avlanagement lapses?

AClimate change?



Karner Blue population estimates
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Crex Meadows State Wildlife Area

Aamous for Karners

MAabitat restored and
"Mmail nt al ned S

Aarly focus of State Natural Areas
program (Leopold, Curtis, etc.)

2| ANOT management
== lapse!!l
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WI Initiative on Climate Change Impacts

W ISCONSIN Ahout 'y Cortacts

INITIATIVE own i Ry

CLIMATE Climate Change Impacts Adaptation Resources
CHANGE

IMPACTS

What are the
POTENTIAL IMPACTS?

How is Wisconsin's

CLIMATE CHANGING?

What are Wisconsin's possible

ADAPTATION STRATEGIES?

About WICCI
Learn more about the
organization and its activities.

Wisconsin Initiative on Climate Change Impacts
Helping Wisconsin adapt to a changing ciimate

The Wisconsin Initiative on Climate Change Impacts (WICCI) is a statewide collaboration that
brings scientists and stakeholders together to find adaptation strateqies to the potential impacts of
climate change in our state,
WICCI News
Find out more about WICCI
and climate change
adaptation in the news,

Adaptation will be the key to reducing the negative impacts of climate change and capitalizing on
opportunities that develop. And adaptation will be critical in coming years. Even as we work to
reduce emissions of greenhouse gases that are driving climate change, momentum already in the
climate system guarantees that we will see significant warming, changes in precipitation patterns
and snow cover, and increases in the frequency and intensity of extreme weather events. Many
changes are already being observed,

Events & Meetings
Get information about
upcoming meetings and

events with WICCI scientists.

Sign Up for email alerts about WICCI news

WICCI is designed to investigate potential climate change impacts on specific natural resources,
ecosystems, economic activities, and regions. It will evaluate risks and vulnerabilities in each of
these areas and develop strateqgies for adaptation that can be used in natural resource
management, municipal decision making, economic development, public health, and other critical
components of Wisconsin’s quality of life.

WICCI began as a partnership between the Nelson Institute for Environmental Studies at the
University of Wisconsin-Madison and the Wisconsin Department of Natural Resources. It has grown
to include participants from many other state agencies and institutions.




WICCI Wildlife Working Group

WISCONSIN Apout ~  Cortacts
INITIATIVE on . o

CLIMATE Climate Change Adaptation Resources
CHANGE
IMPACTS

Wisconsin’s climate is expected to change substantially over the next 100 years. & changing Warking Groups Home
climate will impact the state’
needed in a relatively short time frame, across a broad range of species and habitats, To assist
in this effort, experts in wildlife research and management from across the state have formed Agriculture
the Wildlife Waorking Group within the framewaork of the Wisconsin Initiative on Climate Change

Impacts (WICCI). The mission of the Wildlife Working Group is to produce and share information
on the impact of climate change on Wisconsin’s wildlife resources. Climate

wildlife, and adaption strategies based on sound research are Adaptation

Central Sands Hydrology

W A i Coastal Communities
Coldwater Fish & Fisheries
B yulnerabilities
B Data Needs ZorESt:
B adaptation Strategies Hle:l:n ::alth

B Future Plans / Roadmap )
Milwaukee

B Members i
Plants & Natural Communities

B Contact ) )
Soil Conservation
Stormwater

Water Resources

Increases in both summer and winter temperature wWildlife




Drought in northern Wisconsin

Wisconsin

Drought Conditions {Percent Area)
None |D0-D4 [D1.-D4

Current 561439234 | 98 | 00 | 0.0

Last Week

0432010 man | 56.1 | 43.9 [ 284 | 89 | 0.0 | 0.0

3 Months Ago
(01262010 mapy | 614 | 386 | 224 ( 40 | 00 | 0.0

Start of
Calendar Year | 575 | 425|245 | 7.1 00 | 0.0
{01D52010 map)

Start of
Water Year | 204 | 796 | 612|379 7.7 | 0.0

HODE/2009 map)

One Year Ago
(042172000 mapy | 312 | 68.8 | 57.8 | 405 ( 0.0 | 0.0

Intensity:
D0 Abnarmnalty Dry - D3 Oroixght - Extreme
01 Drowght - Moderate - D4 Droixght - Exceptonal

D2 Droight - Sevare

The Drought Monitor focuses on broad-scale conditions.
Local conditions may vary. See accompanying text summary
for forecast statements

http://drought.unl.edu/dm

U.S. Drought Monitor ~ *°i2:2"

-

H 1

USDA o EAN )
Released Thursday, April 22, 2010
Author: A. Artusa, CPC/NOAA




Precipitation change since 1950
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Temperature change since 1950

Change in Average Date of Last
Spring Freeze from 1950 to 2007

/ ; Source: Center for Climatic Research & Center

for Sustainability and the Global Environment,
Neison Institute, University of Wisconsin-Madison

12.0

O WO

ocoocco

|
50\ W

o0

r

- 2
%0
SO

WISCONSIN -21.0

INTTTATIVE ni

CLUMATE 2B
CHANGE
IMPACTS

N
s
>

-27.
-30.0




DEVELOPMENT OF A KARNER BLUE BUTTERFLY
PROBABILITY MAP FOR USE WITH THE HABITAT
ST R CONSERVATION PLAN

ASoil drainage class

Mercent shrubland
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Theodore A. Sickley and David J. Mladenoff

Forest Landscape Ecology Lab, UW-Madison, Department of Forest Ecology and Management



Mean last spring frost date
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Mean last spring frost date
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Last spring frost date 1 present day

Modern Climate
% of Wi Range
5% (100% of range)

5% (95% of range)
10% (90% of range)

- 80% (core)

Kamer Points 08




Future emission scenarios

CO- emissions (Gt C)
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Bl Scenario

(best case)



Last spring frost date i B1 2045
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B1 Mid21 Climate
% Wi Range
5% (100% of range)

5% (95% of range)
10% (90% of range)

- 80% (core)

Karmer Points 08




Last spring frost date i B1 2095

B1 Late21 Climate
% WI Range
5% (100% of range)
5% (95% of range)
10% (90% of range)
- 80% (core)

Kamer Ponts 08




A2 Scenario

(worst case)



Last spring frost date 1 A2 2045
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A2 Mid21 Climate
% WI Range
5% (100%)

5% (95% of range)
10% (90% of range)

- 80% (core)

Kamer Points 08




Last spring frost date 1 A2 2095
i
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A2 Late21 Climate
% WI Range

5% (100%)
5% (95% of range)
10% (90% of range)

Kamer Points 08




Where to from here?



New Research

AJW-Madison, USGS Indiana Dunes
National Lakeshore, Notre Dame,
WICCI, Huron-Manistee National Forests

AMi gh resolution inpu
10 X 10 km grid cell climate projections

A-ocus on topography and microclimate

ANestern Great Lakes region focus



The Northwest Sands In 2045
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A2 Mid21 Climate
% WI Range
5% (100%)

5% (95% of range)

10% (90% of range)

- 80% (core)

Kamer Points 08




Karner Blues and Lupine

FETEnnis

5

Lupiniu




Northwest Sands

Lupine and
Karner Blue
northern limit




Vulnerability Assessment

Aocused on the Northwest Sands

ACombines paleoecology and LANDIS |
modeling (forest process model)

AClimate, fire, hydrology, landscape
responsiveness



Northwest Sands

soll drainage o
o O———
Q¥\
Lupine and \O
Karner Blue
northern limit N E
0




