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Scientific books 
peaked in 1990

Peer-reviewed 
journal articles 
increasing 
exponentially

Source: Google 
ngram and Scopus

Scientific interest in monarch butterflies is exploding
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Are monarchs doing better?
What do we need to do next?

What population size 
is needed to reduce 
the risk of extinction?

Are we conserving and 
restoring habitat?

What is the most effective 
strategy for increasing the 

population size?
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Goal Setting: 
How many monarchs 

do we want?



Population Goals: Aspiration or Desperation?

High risk of 
extirpation 

62% probability 
dropping another 

90% in East

and ~50–75% 
probability in West



70% decline in milkweed over Midwest
Milkweed eradicated from corn and soy

1994-2003 2004-2013

Saunders et al. 2017Pleasants and Oberhauser 2013
Pleasants 2017

1998-2010

Zaya et al. 2017

68% decline
in Illinois

Pleasants 2017 : 71% decline in milkweed in Midwest



At reduced population size, still at risk
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End of glyphosate
as a threat

At reduced size, 
risk accumulates

~50% probability at 20 yrs
pop drops <0.25 ha



15%

27%

35% probability of reaching this level over 20 years

By doubling current 
abundance, we cut risk in half

100 trees
(0.25 ha)

20 trees 
(0.05 ha)

40 trees 
(0.15 ha)

~125 million

Doubling the 
population
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Spatially explicit models
Habitat Objectives
Priority Areas
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How can we achieve >1.3 billion more stems?

All Hands on Deck 
Of >200 scenarios evaluated, only 4 identified a path to success, 
3 of which required participation from all sectors of society to 

recover milkweed
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Wholesale land 
transformation 

in the East 



Land 
Transformation

MAFWA Mid-America Monarch 
Conservation Strategy

Rights-of-way as Habitat Working 
Group & FWS Candidate 
Conservation Agreement with 
Assurances (CCAA)
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Were our assumptions 
correct?

Did our actions achieve 
intended results?
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Burgeoning research testing our assumptions
~1 billion 
stems in 
Midwest

(goal: +1.3-1.8 
billion more)

In Texas 
rangelands, 

~800M plants 
(~2.4B stems)
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North possesses more milkweed 
per Habitat Type

than South
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