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Historic and potential recovery areas
of the Karner blue butterfly

’ [ Historic Site ‘

Concord, NH is the only place in New England where
the Karner blue can be found.



Federal Recovery

Goal




Restoring or
mimicking
ecosystem
processes to
Increase habitat



Captive rearing to reintroduce
the Karner blue butterfly

US Fish and Wildlife Service, Roger Williams Park Zoo, NH Fish and Game,
Albany Pine Bush Preserve Commission
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Successful
Reintroduction
Requires

T Habitat Quality
+ Overcoming Allee Effect

T Fithess

Problems with
Captive Breeding
for Species
Recovery

T Self sufficiency of captive
populations

+ Poor success of
reintroductions

T High Costs

t Preemption of Other
Recovery Techniques

T Disease Outbreaks

1 Maintain Admin. Continuity



Captive

Planting Rearing | Kids

Year Lupine Nectar Hours Hours Camp
2006 - - - =
2007 364 86 68.75 -
2008 261 - 66 49 173.5
2009 530 20 157 300.5 192
2010 440 180 135 159.5 na
2011 285 89 136 72
2012 186 50
2013 160 50

2226 289 680 649.75 365.5

Roger Williams Park Zoo
and partners of the New
England Conservation

Collaborative

Numerous Partners
are Necessary to
mplement all
Pleces to the
Puzzle




Over 4000 students and
2500 lupine plants from
2000-2014



Assessing Traits relative to Founders NH

Instar Average 2011
1.13

First 1.9-3.5mm mm
Second 3.6-5.9mm 4 mm
7.25

Third 6.0-9.9mm mm
11.2

Fourth 10-15mm mm

Observing for
Morphological Change

Monitoring Infertility as a symptom for Inbreeding



Evaluating Impact of Captive Breeding

Life Stage Fuller 2008 NH Lab

first brood hatch 0.12 0.35
first brood larval survival * 0.514 0.65
first brood female survival 0.207 -
first brood eggs per female * 40-64 131
second brood hatch 0.968 0.722
second brood larval survival 0.514 0.783
second brood female survival 0.207 -
second brood eggs per female 40-64 37.72

* | arval survival was separated into predation and parasitism by Fuller
*Eggs per female was based on 5-8 eggs per day per female in Fuller




Kbb larval feeding study  +Forage quality






Avg. Avg. % Third
Date Larval Avg. Temp Max. Min. Date Avg. Temp Max. Min. Brood
Year Larvae Days Temp* | (Celsius) Temp Temp Adults Temp® | (Celsius) | Temp Temp Hatch
2005 13-Jun 32 74.02 23.34 96.26 59.42 14-Jul 78.55 25.86 93.97 68.33 <1%
2006 15-Jun 23 75.37 24.09 85.83 62.17 7-Jul 77.64 25.36 100.98 61.48 <1%
2007 10-Jun 27 72.99 22.77 89.48 58.73 6-Jul 73.16 22.87 54.38 64.91 <1%
2008 8-Jun 26 72.51 22.5 89.48 65.59 3-Jul 76.42 24.68 91.71 76.42 4.30%
2009 5-Jun 32 67.97 19.98 82.95 58.73 6-Jul 70.4 21.33 82.95 59.42 6.70%
2010 21-May 29 na na na na 19-Jun na na na na 11.00%
2011 12-Jun 28 68.85 20.47 75.22 62.17 9-Jul 70.669 21.48 78.71 65.59 0%
2012 26-May 26 73.12 22.85 93.21 67.65 20-Jun 79.04 26.13 93.97 69.02 8.05%
2013 15-Jun 24 68.84 20.47 87.28 58.73 6-Jul 72.27 22.37 80.82 66.96 <1%

*Temperatures Measured from first larvae hatched to first adult eclosed

“Temperatures Measured from first adult eclose + 20days







Karner Blue Butterfly Population

New Hampshire
population continues
to show positive
response to habitat
management and
augmentation



The agencies and organizations who assist on the Karner
Blue Butterfly Restoration Project, In addition to the NH Fish
and Game Department (NHFG) and the US Fish and Wildlife
Service (USFWS), include NH Army National Guard (NHANG),
Concord Municipal Airport, Natural Heritage Inventory (DRED),
Forest and Lands (DRED), National Wildlife Federation (NWF),
Wildlife Heritage Foundation, Praxair Foundation, Roger Williams
Park Zoo, and Concord Schools Project SEE












Inbreeding Symptoms

Percent infertile eggs increases
Adults will be smaller

Reluctant to pair

Death in final instars

After 6 generations you can expect problems, best way to
maintain strong gene pool is to add wild stock throughout the
year
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Cons
Pros

. T Time consumin
T Greater control over climate 9

i Incr risk of di
 Protection from predators and ¥ Increased risk of disease

parasites + Increased work in providing and

1 Observation and control of changing cut foodplant

cause and effect T Less efficient use of foodplant
T Better control of selective

: T Smaller less robust adults on cut
breeding

foodplant

t Ova laid in smaller area  Ueirally dilkys e lavine

T Larger percentage of ova laid in
unnatural places causing them to
dry out or be subject to fungal
attack






Adults lay eggs on or around wild lupine



Karner Blue Butterfly Larvae

Geoffrey Niswander photo

Note the hairs on the
larvae and lupine leaf
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Frequency

2500

Effect of stage-specific release from depressed vital rates

2000 -

1500 -

1000 -

500 -

LOLWLDO

most consistent benefit
P3
P4 potentially largest benefits

0.731 0.751
IDPEGD

0.791







A variety of factors determine impact
on a particular species.



targe population size

targe geographic range

1-2 generations per year

Hingle host plant on specific soils

fess environmental tolerance



Species #2 - Estimated Range Shift

Orange = Stable Grey = Lost Dark brown = Gained



A good snow cover Is essential to
Karner blue egg survival



3000
1500 Fuller 2008



Birds and Reptiles

Whip-poor-will Common night hawk Prairie Warbler

Eastern

Hognose

Grasshopper Sparrow






Hatch Success



Environmental change in former and
present Karner blue butterfly habitats.
(Liu 2008)



Variables Analyzed



Results

Tldentified thermal tolerances
Tldentified precipitation limits
tLarge population size has advantage

T Duration of snow cover possible effect,
more data Is needed



The damage may have already

EHJXQ «««

T 3 ([ WUHPH KLJK
temperatures and
low rainfall may
have had an
Impact in causing
extinctions of the
Karner blue
butterfly at two
ORFDWLRQV LQ

(Liu 2008)



Captive rearing Is restoring the
Karner blue butterfly population












