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Western Monarchs 
Conservation 
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       Monarch Butterfly Migration 

In western North America, a smaller population of 
monarchs makes a shorter annual flight from 
inland, farmland and rangeland to overwintering 
areas in trees along the California coast.  

Presenter
Presentation Notes
Some strategic species have been taken off of list all together (determined not rare), some have been moved to Sensitive (if they’re found on FS/BLM land), some will qualify for surveys if they occur close to BLM/FS land, but have not been documented there. Moving a species either off of a strategic list or from a strategic to a sensitive species list is a positive step towards species conservation



Between 1997 and 2013, 
annual Thanksgiving counts 
of overwintering monarch 
clusters in California 
demonstrate a clear decline.  

Western Monarch Butterfly Decline  

Photo: The Xerces Society/Carly Voight 

       



1997: Over 1,200,000 monarchs counted. 
2014: Just over 200,000 monarchs were counted. 
• Average number of monarchs per site decreased from 12,232 to 2,000 

         

Western Monarch Butterfly Decline         



         

Western Monarch Butterfly Decline         
Is 1997 an anomaly?: Monarch population estimates at four sites: 
(Monroe et al. 2013; Xerces Monarch Overwintering DB 2014).  



       

Photo: The Xerces Society/Carly Voight 

Monarch Habitat in 
the West 

Photo: Hectonichus; Wikimedia Commons 



  Habitat: Overwintering sites 

Distribution of current 
and historic monarch 
overwintering sites in 
California. Black stars 
represent sites that 
have hosted more 
than 1,000 monarchs 
in the past decade. 

Xerces Monarch Overwintering DB 2014 

       

Presenter
Presentation Notes
For example, work of Eric Lonsdorf at the Lincoln Park Zoo (Chicago) with Kremen, Williams, etc



       Habitat: Natal Habitat 

Presenter
Presentation Notes
Declines in western monarch populations are thought to be linked to the loss of milkweed habitat and loss and degradation of overwintering habitat. Loss of milkweed breeding habitat may be due to herbicide use, urban and agricultural development, and long-term drought (which may be linked to climate change).The photo on the right is of showy milkweed.



       

Threats to Monarchs 

Photo: The Xerces Society/Carly Voight 



       Threats: Habitat Loss 

We do not have habitat loss information 
for the west.  

Photo: Eric Eldredge , NRCS 



       Threats: Loss of Open Space 

• Rate of open space loss per 
day in acres: 6,000 

 
Sources: USDA Forest Service 2006 

Photo: Matthew Shepherd 



We have lost more than 30 
overwintering sites in 
California to development.   

Photo: The Xerces Society/Carly Voight 

Threats: Habitat Loss        



Many additional sites are 
threatened because the trees 
are old and in decline and there 
is little recruitment of new trees 
to ensure the microclimate in 
the groves are maintained. 
Active management is needed 
to maintain overwintering sites. 
 
• Xerces has developed a 

guidance on how to develop 
a management plan.  

• Training land managers at 
overwintering sites.  

Threats: Habitat Degradation        



Extreme weather 
conditions and long-
term drought 
associated with 
climate change may 
impact monarchs. 
Stevens & Frey 2010 
created a model of 
drought severity in 
likely breeding areas 
and found a 
significant inverse 
relationship between 
increased drought 
severity and monarch 
population size. 

Threats: Climate Change  

Satellite images of California. Source: NOAA/Washington Post 

       

http://knowmore.washingtonpost.com/wp-content/uploads/2014/01/California-drought-2013-14.jpg


       

Western Monarch Butterfly 
Habitat Suitability Modeling 

Project 

Photo: The Xerces Society/Carly Voight 

Presenter
Presentation Notes
The NRCS is able to help pollinators by providing for their habitat needs and by helping growers implement IPM practices that reduce the need for, and non-target impacts of, pesticide applications. 



• The need: 

– Managers require information on 
where habitat management and 
restoration will provide most 
benefit to species 

– Current understanding of 
summer distribution and 
breeding locations is coarse 

Stevens & Frey 2010 

Habitat Suitability Modeling Project         

Presenter
Presentation Notes
Stevens and Frey modeled suitability for monarch breeding, but at a course scale (states and NOAA/NCDC climate divisions within states). Shaded regions show the most probable location of breeding grounds that produce the migratory generation of monarchs based onthe occurrence of late-summer milkweed and thermal constraintsStevens, Shawna R., and Dennis F. Frey. "Host plant pattern and variation in climate predict the location of natal grounds for migratory monarch butterflies in western North America." Journal of Insect Conservation 14.6 (2010): 731-744.



Habitat Suitability Modeling Project         

To prioritize 
areas for 
conservation 
we can look at 
a variety of 
data.  

 

Monarch 
occurrence 
records from 
Dingle et al 
2005. 

Presenter
Presentation Notes
Stevens and Frey modeled suitability for monarch breeding, but at a course scale (states and NOAA/NCDC climate divisions within states). Shaded regions show the most probable location of breeding grounds that produce the migratory generation of monarchs based onthe occurrence of late-summer milkweed and thermal constraintsStevens, Shawna R., and Dennis F. Frey. "Host plant pattern and variation in climate predict the location of natal grounds for migratory monarch butterflies in western North America." Journal of Insect Conservation 14.6 (2010): 731-744.



Habitat Suitability Modeling Project         

Presenter
Presentation Notes
Recent data acquisition efforts by the Xerces society and rapid influx of citizen science data have set the stage for improved habitat suitability models in the west



Maxent: A robust tool for 
species habitat 
suitability modeling 

• Recently applied to 
eastern population 

• Machine learning 
technique designed to 
use presence only data 

• Models will be 
developed for key 
western Asclepias 
species as well as 
Monarchs 

Lemoine 2015 

Habitat Suitability Modeling Project         

Presenter
Presentation Notes
Maxent takes as inputs a set of layers or environmental variables (such as soil type, mean precipitation, etc.), as well as a set of georeferenced occurrence locations, and produces a model of the range of the given species.The model expresses the suitability of each grid cell as a function of the environmental variables at that grid cell.  A high value of the function at a particular grid cell indicates that the grid cell is predicted to have suitable conditions for that species.  The computed model is a probability distribution over all the grid cells.  The distribution chosen is the one that has maximum entropy subject to some constraints: it must have the same expectation for each feature (derived from the environmental layers) as the average over sample locations.Details of figure:Prediction from the best-fitting MaxEnt model for the probability of occurrence of adult monarchs (Danaus plexippus) throughout easternNorth America. Thick red lines denote the 0.5 probability contour, such that areas inside the contour have a  0.5 probability of containing monarchs. Our outputs will look something like this…. Nate deliberately left western monarch records out of his training data set.A comparison of multiple species distribution modeling methods showed that Maxent was among the best performing tools (Elith et al .2006)Papers:Elith J, Graham CH, Anderson RP, Dudik M, Ferrier S, Guisan A, et al. Novel methods improve prediction of species’ distributions from occurrence data. Ecography. 2006; 29: 129–15. PMID: 16622301Lemoine, Nathan P. "Climate Change May Alter Breeding Ground Distributions of Eastern Migratory Monarchs (Danaus plexippus) via Range Expansion of Asclepias Host Plants." PloS one 10.2 (2015): e0118614.



Decision support tool - 
prioritization 

• Will be based on county 
prioritization tool developed for 
eastern population 

• Maxent suitability outputs will 
be a key input 

• Counties are very coarse in the 
west -  we’ll likely use HUC 6s  

• EPA has already calculated 
many variables for HUC 6s in 
their EnviroAtlas 

• Will use USGS scripts 

 

Example of counties (thick lines) vs. HUC 6s (thin 
lines) spatial grain in OR  

Habitat Suitability Modeling Project         

Presenter
Presentation Notes
HUC – Hydrologic Unit CodeEnviroAtlas HUC 6  database already includes dozens of potentially relevant statistics, such as fruit yields and percent natural land cover - http://enviroatlas.epa.gov/enviroatlas/Data/currentdata.pdfSeveral data sets are only available at county level (notably CRP data), so there is some tradeoffIt’s possible that we could set up an interactive web tool similar to the Eastern one, since they are willing to share their code.... would likely require some additional fundingAs time and funding allow, we will develop finer resolution models for priority areas identified in first stage.



Photo: iStockphoto/Simon Phipps 

Western Monarch 
Conservation Efforts 

       



              Monarch Habitat: Surveys 

Conduct field surveys for monarchs 
and milkweed on twelve refuges in 
Oregon, Washington, and Idaho 

Photo: Eric Eldredge, NRCS 

Presenter
Presentation Notes
Declines in western monarch populations are thought to be linked to the loss of milkweed habitat and loss and degradation of overwintering habitat. Loss of milkweed breeding habitat may be due to herbicide use, urban and agricultural development, and long-term drought (which may be linked to climate change).The photo on the right is of showy milkweed.



       

Photo: Sarina Jepsen; William M. Ciesla, FHMI, Bugwood.org 

Develop a natural lands pollinator 
habitat assessment tool with a  
subcomponent for monarch 
habitat 

       Monarch Habitat: Assessment Tool 



       

Photos: Brianna Borders; Claudia Street, Lake County Farm Bureau 

Develop monarch habitat 
management guidelines for 
large natural landscapes 

Management guidelines 

Presenter
Presentation Notes
Left- showy milkweed (Asclepias speciosa) in Montana. Right- Indian milkweed (A. eriocarpa) in California.



       Management workshops 

Monarch management and restoration 
workshops in California, Nevada and 
the Pacific Northwest 

Photo: Pepper Trail 

Presenter
Presentation Notes
Left- showy milkweed (Asclepias speciosa) in Montana. Right- Indian milkweed (A. eriocarpa) in California.



       Monarch Habitat: Resources  

Presenter
Presentation Notes
Declines in western monarch populations are thought to be linked to the loss of milkweed habitat and loss and degradation of overwintering habitat. Loss of milkweed breeding habitat may be due to herbicide use, urban and agricultural development, and long-term drought (which may be linked to climate change).The photo on the right is of showy milkweed.



       
Xerces has guidance on 
harvesting, propagating and 
growing milkweeds.    

Monarch Habitat: Resources  

Presenter
Presentation Notes
Declines in western monarch populations are thought to be linked to the loss of milkweed habitat and loss and degradation of overwintering habitat. Loss of milkweed breeding habitat may be due to herbicide use, urban and agricultural development, and long-term drought (which may be linked to climate change).The photo on the right is of showy milkweed.



                Protecting Monarchs: Nectar Plants  

Monarchs also need native sources of nectar plants available at key 
times of the year in order to fuel their breeding and migration. Xerces 
is developing lists of region specific nectar plants that bloom when 
monarchs are passing through those regions. NRCS, National 
Wildlife Federation and Lady Bird Johnson Wildflower Center are 
partners. 

Photo: Shelley Ellis, BLM 

Presenter
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Asclepias fascicularis at Hedgerow Farms



       
Restoration on refuges and 
partner lands as well as 
other public and private 
lands across the west.   

Photo: Allan Casey, USDA-NRCS 

Habitat Restoration 



       

Photo: John Anderson, Hedgerow Farms, Inc. 

USFWS and Xerces are working 
with Cal Trans to provide habitat 
along roadsides 

Habitat Restoration 

Presenter
Presentation Notes
DNR’s Roadsides for Wildlife is funded through pheasant stamp fees and hunting license sales.



       

Photo: The Xerces Society/Carly Voight 

Research Needs 

Photo: Scott Black 
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Presentation Notes
The NRCS is able to help pollinators by providing for their habitat needs and by helping growers implement IPM practices that reduce the need for, and non-target impacts of, pesticide applications. 



Research Needs: Western Breeding Sites  

Where do monarchs breed in the west?  
Xerces and USFWS are working to better 
understand this issue.  

Photo: Ed Lisowski 

       



Research Needs: Migration  

What migratory pathways do 
monarchs use in the spring 
and fall?  

• Dingle 2005 and Pyle 
suggest that fall migrants 
use river corridors. 

• Data suggests that Arizona 
is an important connection 
between Mexico and 
California.  

• Increased Journey North 
participation and additional 
tagging efforts (and a 
database to manage results 
from all existing tagging 
efforts) could help answer 
this question.  

Photo: The Xerces Society/Carly Voight 

       



Research Needs: Restoration  

Best practices for establishing milkweed – 
especially in the arid west.  

With drought across California establishment 
success of milkweed in habitat restoration 
projects has been low.  Xerces is working in 
partnership with NRCS to better understand how 
best to establish milkweed as well as the diverse 
floral resources monarchs need.  
 
We also need more information on how to 
successfully manage milkweed in diverse stands.  

Photo: Jessa Cruz 

       



Research Needs: Overwintering   

Best practices for restoring and 
managing overwintering sites in 
California.  

• It takes years for trees to grow and 
develop the proper microclimate for 
monarch overwintering.  

• Most overwintering sites are in 
Eucalyptus sp., but data suggests 
that given a choice, monarchs will 
choose native conifers.  

• Many overwintering sites have old 
trees and need to be actively 
managed and restored.   

• Need information on how best to 
restore native trees for the benefit 
of monarchs.  

• Xerces is working with Dr. Francis 
Villablanca of UC San Luis Obispo 
on many of these issues.   Photo: The Xerces Society/Carly Voight 

       



Conclusion 

Photos: Scott Black, Sarina Jepsen, 
Logan Lauvray, Tom Kogut 

       

With the help of farmers, land managers 
and others we can provide for monarchs 

in the west.   

Presenter
Presentation Notes
This slide implies we work with little kids…
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