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A steady but precipitous decline in monarch butterflies has spurred a call for conservation action. Recently, 7 of 8 regions in the U.S. Fish and Wildlife Service (Service) submitted plans of actions intended to reverse the decline of monarch populations. Director Ashe, on behalf of the Service, and each Regional Office, have allocated resources to implement these plans. At the same time, the Inventory and Monitoring Branch (I&M) of the National Wildlife Refuge System (NWRS) was tasked with providing guidance on monitoring conservation progress on FWS lands and in helping to develop a more comprehensive national monitoring strategy. This document provides a list of resources for guiding monitoring to judge the effectiveness of the most common actions in the FWS Regional Action Plans (summarized in Spreadsheet: FWS Regional Monarch Action Plan Summary.xlxs).  

The monitoring hinges on temporal tracking of a maximum of 8 attributes related to resource needs of the monarch during migration or reproductive periods (Table 1).  Data collected on these same attributes at the local scale will be used in a broader scale model as part of a national strategy to predict monarch population response. 

The majority of plans for inventory or monitoring described in the Regional Action Plans were oriented to provide basic surveillance. The information referenced here and in the attached spreadsheet provides a base of information to address local effectiveness monitoring needs. Through the addition of a few design elements, these 8 attributes (see Suggested Protocols tab in spreadsheet) can also provide information about the response of the monarch butterfly to local habitat restoration or enhancement actions. I&M is developing a more detailed guidance in conjunction with finalizing the national monitoring strategy that would enable some of this data to be used at multiple scales. 

For additional information about this memo or the national monarch conservation monitoring strategy, please contact Dr. Jana Newman. For details on methods for monitoring the 8 attributes see the references and programs mentioned in Table 1.  For additional advice on monitoring designs contact a Regional I&M staff member.  



Table 1.  Protocol materials for conducting monitoring of 8 attributes of monarch butterfly ecology for the purpose of informing 
progress and success of habitat restoration or enhancement actions on lands in the National Wildlife Refuge System.

	Potential  Monitoring Attribute
	Applicable Protocol Materials (Citation)1
	Applicable Projects (NGO/Citizen Science)1

	Plant Density by Species
	Oberhauser et al. 2009, Alexander et al. 2012, Caldwell and Oberhauser 20XX, Borders et al. 2013
	Monarch Larva Monitoring Project (MLMP), Journey North

	Monarch Egg Density 
	Oberhauser et al. 2009
	MLMP

	Monarch Larval Density
	Oberhauser et al. 2009
	MLMP

	No of Adult Monarchs
	Oberhauser et al. 2009, Davis and Garland 2002
	MLMP, North American Butterfly Association (NABA)

	Date of Food Plant Species (x-inches tall) first observed
	USA‐NPN National Coordinating Office. 2012, Journey North
	Journey North, National Phenology Network (USA NPN)

	Date of first egg observed
	Oberhauser et al. 2009, Journey North
	Journey North

	Date of first larva observed  
	Oberhauser et al. 2009, Journey North
	Journey North

	Date of first Monarch Adult observed
	Oberhauser et al. 2009, National Phenology Network, Journey North
	Journey North

	
	
	

	1 Links to references or programs:
	http://monarchjointventure.org/resources/publications (Oberhauser et al., Caldwell and Oberhauser)

	
	Davis and Garland 2002. An evaluation of three methods of counting migrating monarch butterflies

	
	North American Butterfly Association

	
	Alexander et al. 2012 Detection and Plant Monitoring Programs

	
	Journey North

	
	USA NPN



