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EXECUTIVE SUMMARY 
 
This project was initiated to develop a unified vision and adopt an Action Plan to coordinate efforts 

of the Rivers to Ridges (R2R) Partnership for recovery of federally endangered Fender’s blue butterfly, 
federally threatened Kincaid’s lupine, federally endangered Bradshaw’s lomatium, and federally 
endangered Willamette daisy at the local landscape scale.  In doing so, the R2R Partnership will also be 
conserving associated prairie species that are declining in the Willamette Valley. 

  
Our collective, unified vision is “To achieve recovery of federally-listed species and conserve their 

associated prairie habitat on Rivers to Ridges lands by collaborating on management and monitoring of 
species and their habitats, supporting research, and taking a landscape-scale approach to prioritizing 
recovery actions.”  

 
This Action Plan informs rare plant management actions, serves as a reference document, and 

provides a framework to follow for future habitat enhancement, restoration, and protection. It presents 
a set of specific actions, locations, and timelines the group can collectively undertake for each species. 
Information presented in this report is based on monitoring data collected through 2008, additional 
monitoring since then may reveal changes in species’ population trends or recovery status. R2R partners 
will use the Action Plan in a coordinated effort to obtain funding for rare species management, make 
progress toward recovery actions in the USFWS Recovery Plan for the Prairie Species of Western Oregon 
and Southwestern Washington, and focus future management and funding where it is needed most 
across the West Eugene Wetlands and Eugene area recovery zones.  

 
The Action Plan identifies priorities for recovery by species in the West Eugene Wetlands/Eugene 

area:  

 Fender’s blue butterfly: Manage and enhance existing populations and continue monitoring in 
the near future (2011-2020), restore and protect new habitat in the long term (2020 onward). 
Population recovery emphasizes two functioning networks: Willow Creek and Fern Ridge. 

 Kincaid’s lupine: Manage and enhance existing populations and prairie habitats at occupied sites 
in the near future (2011-2020), restore and protect new habitat in the long term (2020 onward). 
Determine current extent of Kincaid’s lupine to refine recovery goals. 

 Bradshaw’s lomatium:  Manage species and prairie habitats to maintain current high local 
population numbers and meet recovery goals. Conduct monitoring and research as a moderate 
priority to better understand management and localized declines. Population recovery 
emphasizes five areas: Amazon Park, Willow Creek, Fisher Butte, Fern Ridge, and Long Tom 
ACEC. 

 Willamette daisy:  Manage species and prairie habitats to improve population size and health.  
Conduct monitoring and research as a high priority to better understand population trends, 
species biology, and response to management. Population recovery emphasizes three areas: 
Willow Creek, Willamette Daisy Meadow, and Fisher Butte. 
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The R2R Partner agencies have been managing rare species in southern Willamette Valley prairie 
and oak savanna habitats for over 15 years. Land-holding partners participating in the development of 
this Action Plan include the City of Eugene (City), The Nature Conservancy (TNC), U.S. Bureau of Land 
Management (USBLM), and U.S. Army Corps of Engineers (USACE). Additional expertise was provided by 
the Institute for Applied Ecology, U.S. Fish and Wildlife Service (USFWS) recovery and refuge staff, and 
the Willamette Resources and Educational Network. The portion of this work focused on plants was 
made possible through a grant from the National Fish and Wildlife Foundation’s (NFWF) Native Plant 
Conservation Initiative.  
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1 INTRODUCTION 

 
This Action Plan to Recover Four Prairie Species in the West Eugene Wetlands (Action Plan) was 

developed to  define and coordinate conservation and management actions required for successful 
recovery of Fender’s blue butterfly (Icaricia icarioides fenderi, endangered), Kincaid’s lupine (Lupinus 
oreganus, threatened), Willamette daisy (Erigeron decumbens var. decumbens, endangered), and 
Bradshaw’s lomatium (Lomatium bradshawii, endangered) and their habitats across the West Eugene 
Wetlands (WEW). It articulates the Rivers to Ridges (R2R) Partnership’s unified vision for recovery of 
these species in our area.  

 
This project focuses on federally-listed plant species and Fender’s blue butterfly management across 

the WEW and ties our goals to the recovery targets identified by the U.S. Fish and Wildlife Service 
(USFWS) in their 2010 Recovery Plan for the Prairie Species of Western Oregon and Southwestern 
Washington (Recovery Plan). It recognizes several of the major threats to rare species in our system, 
from direct habitat loss and metapopulation decline to insufficient funding and management capacity. 
The existence of significant protected prairie acreage in the WEW, as well as the long-term commitment 
by R2R partner agencies to manage the landscape through a well-established working group of land 
managers provides an opportunity for recovery of these species in our local landscape. This plan is 
relevant for the West Eugene area. Partial or full recovery for each species will depend on meeting 
recovery targets throughout the region identified in the Recovery Plan. 

 
The information and recommendations presented here are the outcome of several years of 

monitoring, management, and collaboration, two workshops focused on recovery scenarios, and several 
rounds of synthesis and review of that information. It is our hope that working together we can leverage 
the depth of knowledge and experience among ecologists, land managers, and planners working in the 
West Eugene Wetlands to help preserve these species and their habitats.  

 
 

1.1 RIVERS TO RIDGES (R2R) PARTNERSHIP 
The R2R Partnership formed in 2010 as an extension of the nationally-recognized West Eugene 

Wetland (WEW) Partnership, with a vision “To improve the quality of life of residents in the upper 
Willamette Valley by working together to protect and enhance the region’s land and water resources 
and their ecosystem functions and values, and to provide environmental education and compatible 
outdoor recreation opportunities.” Since 1994, this group has been collaborating as the WEW 
Partnership, with mutual goals of advancing conservation of native species and habitats, and providing 
education, recreation, and access opportunities in the wetlands for the citizens of Eugene and the 
surrounding area. The Partnership works at the policy level and as practitioners, engaging in restoration 
planning, implementation, and protection of highly-valued natural resources of the southern Willamette 
Valley. 

R2R members have over 15 years of experience managing rare species in southern Willamette 
Valley prairie and oak savanna habitats. Land-holding partners participating in the development of this 
Action Plan include the City of Eugene (City), The Nature Conservancy (TNC), U.S. Bureau of Land 
Management (USBLM), and U.S. Army Corps of Engineers (USACE). The USFWS and Willamette 
Resources and Educational Network are additional R2R partners who contributed expertise on rare 
species management and education and outreach.  
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1.2 WEST EUGENE WETLANDS 
The WEW are a nearly 6,000-acre complex of lands in conservation ownership in and adjacent to the 

western portion of Eugene, Oregon. Consisting mainly of wet and upland prairie remnants and 
restoration sites, these protected lands harbor some of the Willamette Valley’s largest remaining 
populations of the Fender’s blue butterfly and its host plant, the Kincaid’s lupine. The WEW is also home 
to the core of the remaining federally endangered Bradshaw’s lomatium in the Willamette Valley, and a 
smaller population of the Willamette daisy. Populations of the four species that are the subject of this 
Action Plan are found across a mosaic of semi-connected lands in the WEW, which are owned and 
managed by multiple agencies, non-profit organizations, and private landowners.  
 
 

1.3 NFWF GRANT   
The development of this Action Plan is one of five components of a 2008 Native Plant Conservation 

Initiative grant (#2008-0056-003) awarded to the R2R Partnership by the National Fish and Wildlife 
Foundation (NFWF). The grant focuses on a multi-faceted approach to threatened & endangered plant 
recovery in the WEW including development of this plan, on-the-ground management and monitoring of 
rare plant populations and prairie habitats on lands managed by the USBLM, restoration of occupied 
prairie habitat on private lands, and creation and implementation of a citizen science program to aid 
with rare plant monitoring as well as improve public knowledge and understanding of rare plant 
conservation issues. 

 
 

1.4 PROJECT PURPOSE AND SCOPE 
This project was initiated to develop a unified vision and adopt an Action Plan to coordinate efforts 

of multiple public agencies and non-profit organizations for recovery of Fender’s blue butterfly, Kincaid’s 
lupine, Bradshaw’s lomatium, and Willamette daisy at the local landscape scale.  

To achieve that goal, participating R2R partners completed a series of actions: 
 

1. Compiled known population data, management effects, and site conditions for the three 
federally-listed plant species and the Fender’s blue butterfly in the WEW; 

2. Identified and evaluated major actions to assist recovery of the four species, including 
management, restoration, reintroduction, and addressing data gaps; 

3. Created a set of maps that incorporate population size, location, and connectivity, to evaluate 
potential recovery scenarios at the landscape scale;  

4. Articulated a “unified vision” for a collaborative approach to recovery for these species in the 
WEW;  

5. Developed an Action Plan for managing partnership-owned or managed lands in the WEW to 
maintain and enhance known populations of the target species and their habitat; and 

6. Reviewed and approved the Action Plan. 

The next steps will be to share the plan with the USFWS and receive feedback, and to fund and 
implement the Action Plan.  We envision the Action Plan as a living document that we will update 
periodically as we gain new information and achieve conservation milestones.  
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1.5 IMPLEMENTATION STRATEGY 
This Action Plan recommends recovery actions for four listed species which occur on lands owned or 

managed by four agencies as well as private landowners. A great amount of effort has been invested by 
representatives of each of the agencies to develop 1) a collaborative plan, and 2) prioritized actions 
across the landscape that will help achieve recovery for each species.  

 
It is expected that implementation of the Action Plan will occur via on-going efforts from each land-

managing R2R partner, as well as from collaboratively sought grants that fund actions throughout the 
WEW. The partners will coordinate as available and as needed. Capacity and resources vary substantially 
among the agencies, and it is anticipated that each agency will implement the Action Plan according to 
its own resources, mission, goals, and mandates. Some agencies may be able to accomplish several 
goals, while others may only have the capacity to initiate a few. Similarly, some actions such as land 
protection or population augmentation may be more easily undertaken by certain agencies, while 
habitat management should be achievable by all. 

 
It is not the intention of this plan to prevent any action that would aid species’ recovery. The 

priorities described herein and the timelines set forth are intended as a guide, clearly articulating the 
most needed actions for the four listed species, specific to the WEW landscape. Each agency manages 
individual populations of each species, and the status of each of these populations and their 
contribution to recovery in the WEW varies by location. The nature of the actions identified in this plan 
are such that it may be feasible to implement lower-priority actions if an agency has the capacity or a 
particular funding source becomes available.  
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2 CONTEXT 

 
In 2008, the R2R Partnership identified a need for a more coordinated approach to managing for the 

Fender’s blue butterfly, Kincaid’s lupine, Bradshaw’s lomatium, and Willamette daisy and their prairie 
habitats in the WEW. While some populations of each species were stable or responding very 
successfully to management, others were exhibiting declining trends despite informed, science-based 
management. Rather than continuing to manage occupied sites independently of one another, an 
understanding of local metapopulation status, habitat condition, and threats was needed to inform and 
prioritize management, restoration, and protection actions at the landscape scale. 

 
 

2.1 PRAIRIE HABITATS AND LISTED SPECIES  
Prairie and savanna ecosystems once dominated the Willamette Valley and hosted an abundance of 

native flora including several endemic or near-endemic species that contributed significantly to regional 
biological diversity (Alverson 2005). Today, these habitats have been largely lost through conversion to 
agriculture, urban land uses, and succession to wooded vegetation types in the absence of regular 
disturbance. Remaining prairies are degraded or seriously threatened by invasive species, woody 
vegetation encroachment, landscape fragmentation, loss of genetic diversity, and continued population 
growth and urban area expansion in the region (ODFW 2005, USFWS 2010). Willamette Valley prairies 
now occupy less than 2% of their pre-settlement extent, and only a small percentage of the land area of 
the Willamette Valley is managed for conservation (TNC 2006). At the worldwide scale, Willamette 
Valley prairies and savannas have been identified as one of the most globally imperiled habitats (Noss et 
al. 1995, Hoekstra et al. 2005, TNC 2006). The importance of the WEW to Willamette Valley prairie 
conservation is well-recognized. The area is highlighted as a critical area to preserve and restore by 
several conservation plans, notably as the “West Eugene Conservation Opportunity Area (WV-23) in the 
Oregon Conservation Strategy (ODFW 2005) and also as the “West-Eugene-Spencer Creek Conservation 
Opportunity Area” by TNC’s Willamette Valley Synthesis project (2010).  

Within the Willamette Valley, the area west of the city of Eugene is of key importance to range-wide 
recovery of the listed species addressed in this Action Plan. Core populations of Fender’s blue butterfly, 
Kincaid’s lupine, Willamette daisy and Bradshaw’s lomatium which contribute significantly to the total 
species numbers in the Willamette Valley are located in west Eugene. Immediate threats to listed and 
native prairie species in the WEW include habitat-altering invasive species such as Himalaya blackberry 
and Scotch broom, encroachment into prairie habitats by native woody vegetation and exclusion of 
native species by aggressive, non-native grasses and forbs. Long-term challenges for rare plants in the 
WEW include continued habitat degradation and fragmentation, small population sizes and downward 
trends, loss of genetic diversity and inbreeding depression, lack of knowledge about causes and 
remedies of species trends, uncoordinated conservation efforts, and decreasing agency ability to 
manage sites due to unpredictable budget constraints. With different entities owning or managing lands 
that harbor individual populations, as well as unoccupied and privately-owned lands located between 
extant populations, recovery will require a collaborative effort. 
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2.2 USFWS RECOVERY PLAN 
The USFWS released a Draft Recovery Plan for the Prairie Species of Western Oregon and Southwest 

Washington in September 2008. Recovery strategies, local population size and connectivity targets, and 
valley-wide recovery goals set forth in the draft plan were used extensively as a foundation for the 
workshops that contributed to the development of this Action Plan. The final Recovery Plan was 
completed in 2010 and the goals and actions presented herein have been updated to reflect the new 
information in the final plan.  

 
The Recovery Plan calls for a “network of restored prairie reserves” as a foundation for recovery and 

sets species-specific targets within specific geographic areas or zones. Relevant information presented in 
the Recovery Plan is reproduced elsewhere in this report under the section for each species. 

 
 

2.3 PLANNING PROCESS 
To achieve the goal of a landscape-level approach to managing the four species covered in this 

Action Plan, we sought input from a variety of agencies and individuals, synthesized existing data, and 
held multiple meetings to discuss both broad concepts and finer details of local recovery goals and 
strategies. 

2.3.1 GOALS 

Goals in the planning process were: 
 

1) Solicit input from the entities responsible for managing the populations of the four species in 
our area, accounting for each organization’s individual mission, goals, and capacity;  

2) Incorporate the most recent knowledge of our local populations and occupied sites;  

3) Develop and prioritize a set of specific actions, locations, and timelines the group could 
collectively undertake; and  

4) Link our recommendations to the USFWS Recovery Plan.  
 

2.3.2 WORKSHOPS 

The City of Eugene organized two day-long workshops (May and December 2009) among 
conservation and land management staff of R2R Partner agencies as well as experts on Fender’s blue 
butterfly, the three listed plant species, and Willamette Valley prairies. The workshops were well 
attended by representatives from the USBLM, City, USACE, USFWS, Institute for Applied Ecology, and 
TNC. Attendees came from all levels of staff, including restoration practitioners, ecologists, and program 
directors, many of whom have spent years to decades working on Willamette Valley prairie conservation 
and protection. 

Prior to each workshop, all known local population information on each of the species was 
compiled, and populations were mapped together on one map. Monitoring data, species biology and 
status, and USFWS recovery targets were presented at the beginning of each workshop. This was the 
first time this information had been compiled across agencies, providing the opportunity to set 
individual populations within the context of the larger landscape. Presentations also served to refresh 
participants on recovery goals and species traits that might factor in to local recovery strategies. 
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Participants then broke into small groups to identify and examine threats, articulate information 
gaps, and summarize and prioritize specific management actions that would benefit these species in the 
WEW system. Groups were broken out across ownership/management and job categories to provide a 
variety of perspectives and stimulate discussion from multiple angles, and were asked use a creative, 
brainstorming approach to the intensive work session, ultimately answering a set of questions provided 
to them. Valuable input came from land management staff familiar with specific site conditions and 
management techniques, ecologists and biologists with knowledge of monitoring, population trends, 
and species biology, and from program officers who lent long-range planning and policy guidance to the 
conversation.  

 
Groups reported their findings to the remainder of the attendees at the end of each session. 

Although undetermined at the outset of the workshop, the groups ended up generating very similar, 
rather than divergent approaches to recovery. While each group categorized their ideas somewhat 
differently, the main concepts for each species overlapped greatly and were easily compiled into an 
overarching approach that provides clear direction. These outcomes are the foundation of this Action 
Plan.  

 

2.3.3 MEETINGS 

Following the completion of the workshops, a smaller group comprised of the land managers and 
ecologists working in the WEW met regularly over several months to continue discussing details and 
questions that arose from the intensive work sessions. These meetings largely served to highlight the 
areas where significant additional work is needed, and set the stage for longer-term collaboration on 
addressing complex issues.  
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3 FENDER’S BLUE BUTTERFLY AND KINCAID’S LUPINE 

 
Fender’s blue butterfly and Kincaid’s lupine are addressed together in this Action Plan, as they are 

biologically linked and conservation and management measures taken for the benefit of one species are 
almost always designed with the other in mind. The west Eugene area harbors a significant number of 
Fender’s blue butterfly (Fender’s blue) populations, as well as some Kincaid’s lupine patches that do not 
currently support Fender’s blue. This chapter addresses the status of these species in the WEW and 
describes priority actions for their recovery. Information presented in this report is based on monitoring 
data collected through 2008; additional monitoring in subsequent years may reveal changes in species’ 
population trends or recovery status, especially for the butterfly which is subject to weather conditions 
during its flight season. 

 
 

3.1 SPECIES STATUS AND TRAITS 
The Recovery Plan provides a detailed account of the life history and ecology of Fender’s blue 

butterfly and Kincaid’s lupine (USFWS 2010). Relevant information is briefly summarized below to 
provide context for actions and recommendations set forth in this Action Plan. Refer to the Recovery 
Plan and references cited in the plan for more information on species’ biology, population trends, and 
recovery models and strategies. 
 

3.1.1 FENDER’S BLUE BUTTERFLY  

The Fender’s blue butterfly is considered endemic to the Willamette Valley of Oregon, although its 
historic range was never well documented. Its current range is from Eugene in Lane County north 
through Yamhill County, to southwest of the Portland area. Across its range it’s known to be present on 
approximately 30 sites, with a total population estimated at somewhere between 3,000-5,000 
individuals (Schultz et al. 2003). Most sites have very low numbers of mating adults, with fewer than 10 
sites having more than 100 adult butterflies (USFWS 2010).  

 
Fender’s blue butterfly was listed as federally endangered on January 25, 2000 (USFWS 2000). 

Critical Habitat for the Fender’s blue butterfly was designated on October 31, 2006 (USFWS 2006) with 
four primary constituent elements identified: prairie or oak savanna with a mosaic of low-growing 
vegetation, absence of dense canopy and undisturbed soils; presence of larval host plants; forbs for 
adult nectar sources; and suitable “stepping stone” habitat within 1.2 miles of natal lupine patches. 

  
Fender’s blue require high quality prairie habitats for all life stages. Minimum habitat patch size for a 

healthy population of Fender’s blue is considered 12-15 acres (5-6 ha) of high quality prairie (Crone et al. 
2003, USFWS 2010). Fender’s blue exclusively use Kincaid’s lupine (Lupinus oreganus), spurred lupine 
(Lupinus arbustus) and in some locations, sickle-keeled lupine (Lupinus albicaulis) as a host plant for 
oviposition and as a larval food source. These lupine species are restricted to upland prairie and oak 
savanna habitats, both of which are extremely limited in the Willamette Valley. The other most critical 
component of Fender’s blue habitat is nectar availability, offered by flowering forbs in the months of 
May and June. Adults require at least 20 mg sugar/m2 from flowering forbs found in nearby wet prairie 
and upland prairies.  Although Fender’s blue will use non-native nectar sources, population size has 
been found to vary directly with native nectar abundance, and not with overall nectar availability 
(Schultz et al. 2003). Fender’s blue have been shown to stay relatively close to natal lupine patches 
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when foraging (Schultz 1998), further supporting the need for additional nectar in close proximity to 
existing populations.  

 
Like other species in the family of “blues”, Fender’s blue generally complete their life cycle in one 

year, living as adults for a mere 10-15 days (Schultz 1998). Larvae enter diapause in early summer 
remaining in the duff or leaf litter near the base of the plants until March or April of the following year. 
The adult flight period occurs in May and June, and is heavily dependent upon weather conditions. 
Although each female can lay approximately 350 (±70) eggs, only about two survive to adulthood 
(Schultz 1998, Schultz et al. 2003). Number of eggs laid per female correlates with the availability of 
ovipositing sites (i.e., leaf area of host lupine species) on a site. A target of 30 lupine leaves per square 
meter should be a component of high quality prairie supporting a Fender’s blue population (USFWS 
2010).  

 
 

3.1.2 KINCAID’S LUPINE  

Kincaid’s lupine was listed as federally threatened on January 25, 2000 (USFWS 2000); Critical 
Habitat for the lupine was designated on October 6, 2006 (USFWS 2006) with two primary constituent 
elements identified: 1) early seral upland prairie, wet prairie, or oak savanna habitat with a mosaic of 
low-growing grasses, forbs, and spaces to establish seedlings or new vegetative growth; absence of 
dense canopy vegetation; and undisturbed soils; and 2) the presence of outcrossing pollinators with 
unrestricted movement between existing lupine patches.  

 
Kincaid’s lupine is a perennial forb whose range extends from southern Washington through 

southern Douglas County in Oregon, well south of the Eugene area. Most populations found in the 
Willamette Valley are west of the Willamette River, and are often very small (USFWS 2010). It is known 
on over 160 sites, many of which are now separated by unsuitable habitat. The major threats to 
Kincaid’s lupine are habitat loss, competition from non-native plants, and the increase in woody plant 
abundance following the cessation of regular burning (Wilson et al. 2003).  

 
Kincaid’s lupine is found in upland prairie and dry oak savanna habitats. It reproduces both from 

seed and vegetative spread, and is pollinated by a variety of bees, including bumblebees, solitary bees, 
and European honey bees (USFWS 2010). Kincaid’s lupine may suffer from inbreeding depression in 
small populations (Severns 2003). Plants grow clonally and it can be difficult to distinguish one individual 
from another; unlike most lupine species, individual plants can also be very long-lived as a result of 
clonal growth. 

 

3.2 RECOVERY GOALS 
 

3.2.1 FENDER’S BLUE BUTTERFLY  

Recovery goals for Fender’s blue are designed to protect the species across its historic range, and to 
safeguard against localized extinctions by increasing small population sizes for this species that is subject 
to naturally high variability in population growth rate. The Recovery Plan designates three zones for 
recovery of Fender’s blue and sets population size and connectivity targets for each zone, as well as 
habitat quality goals across the range. It utilizes a concept of “functioning networks” and “independent 
populations” arranged within a specific geographic area to address connectivity and metapopulation 
composition on the landscape. Within each zone, the Recovery Plan sets minimum population sizes 
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required for down- or de-listing of Fender’s blue, noting that average population size at any population 
must be substantially larger than the minimum count. Downlisting from endangered to threatened 
status requires protecting existing populations, securing habitat, and managing for high quality habitats, 
while delisting would require creation of new populations, maintaining and expanding existing 
populations, and improving connectivity of populations (USFWS 2010). 

The WEW are located within the “Eugene” recovery zone, an area spanning the valley floor and 
foothills from east to west and ranging from south of the city of Eugene generally to the northern Lane 
County border. Within the Eugene zone, the Recovery Plan identifies two possible functioning networks 
within the WEW: Willow Creek and West Eugene (see Figure 1). Goals for each zone for downlisting 
Fender’s blue from endangered to threatened are (reproduced from Chapter IV(B)1(a), p. IV-29 of 
Recovery Plan): 

1. Distribution and abundance: 

 One functioning network with a minimum count of 200 butterflies in each year for 10 
consecutive years, distributed among three subpopulations, and 

 A second functioning network or two independent populations with butterflies present each 
year. 

2. Habitat quality and management: 

 Occupied sites must be managed for high quality prairie habitat (Recovery Plan Appendix D);  

 At least one larval host plant species must be present, and 

 Habitat for existing populations should be secure (owned and/or managed by a government 
or private conservation entity). 

3. Management, monitoring, and control of threats: 

 Each population should have a USFWS-approved management and monitoring plan in place. 

 
For delisting from threatened status, the Recovery Plan offers a range of population targets based 

on the arrangement of functioning networks and independent populations within each recovery zone 
(Figure 1). The WEW contributes two functioning networks in the Eugene zone, which also has two other 
potential functioning networks and two independent populations identified. Goals in this Action Plan are 
tiered to this arrangement of functioning networks and independent populations. If the other areas in 
the zone were to be found unsuitable or could not meet USFWS targets, or if a new Fender’s blue 
population was to be discovered, WEW goals would be revised appropriately. 

 

3.2.2 KINCAID’S LUPINE 

Recovery goals for Kincaid’s lupine identify ten geographic zones and set population size and 
connectivity targets for each zone. The WEW are located within the “Eugene West” zone, an area 
extending west of the Willamette River across the valley floor, and ranging from south of the city of 
Eugene to the northern Lane County border (Figure 2). Because differentiating between individual plants 
can be very difficult with Kincaid’s lupine, USFWS targets for delisting are described as area occupied, 
rather than total number of plants. The Eugene West zone must have at least three populations of 
Kincaid’s lupine, with 7,500 m2 of foliar cover. Two additional populations totaling 5,000 m2 of foliar 
cover in any zone are also required for delisting (USFWS 2010).  
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Figure 1.  USFWS Recovery Plan: Fender’s Blue Potential Functioning Networks and Population Size and Connectivity Targets 

Figures reproduced from Recovery Plan, pgs. IV-14 and IV-30. 
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Figure 2.  USFWS Recovery Plan: Kincaid’s Lupine Recovery Zones and Population Size and Connectivity Targets 
Figures reproduced from Recovery Plan, pgs. IV-23 and IV-36. 
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Criteria for delisting Kincaid’s lupine from threatened status are (reproduced from Chapter IV(B)2(b), 
pp. IV-35-37 of Recovery Plan): 

 
1. Distribution and abundance: 

 Distribution of populations should reflect the historical geographic distribution of the 
species to the extent practicable; and 

 The Eugene West recovery zone must have a minimum of 3 populations and 7,500 m2 of 
foliar cover. 

 
2. Population trend and evidence of reproduction: 

 Foliar cover must be stable or increasing over a 15-year period; and 

 Populations must show evidence of reproduction by seed set or seedling presence. 
 

3. Habitat quality and management: 

 Occupied sites must be managed for high quality prairie habitat (Recovery Plan Appendix D);  

 Habitat for existing populations should be secure (owned and/or managed by a government 
or private conservation entity); and 

 Occupied sites should be managed appropriately and any potential threats should be 
controlled.  Management plans must be approved by USFWS. 

 
4. Genetic material is stored in a facility approved by the Center for Plant Conservation: 

 Seeds should be collected from multiple patches to capture genetic diversity of the species 
on the landscape. 

 
 

3.3 WEW POPULATIONS 
 

3.3.1 FUNCTIONING NETWORKS FOR FENDER’S BLUE 

The distribution of Fender’s blue butterfly populations in the WEW can be thought of as anchored at 
both ends, in the two functioning network areas: Willow Creek and Fern Ridge (Figure 3). The Willow 
Creek functioning network includes TNC’s preserve and adjoining protected lands with suitable or 
restorable habitat south of Highway 126. The Fern Ridge functioning network encompasses Fender’s 
blue and Kincaid’s lupine populations in prairies along the eastern shore of Fern Ridge Reservoir, 
USBLM’s Fir Butte site, and suitable or restorable protected adjoining lands. Between the two 
functioning networks, a few large protected areas harbor the remainder of remnant lupine and Fender’s 
blue populations, as well as very small populations of introduced lupine. These sites consist largely of 
wet prairie with few options for expanding the extent of upland prairie habitat, and therefore limited 
ability to substantially increase lupine or Fender’s blue population sizes. In addition, though not 
addressed in this plan, populations of Fender’s blue are located east of the I-5 highway corridor on the 
Coburg Ridge, on lands managed by R2R partners.  Collaborative recovery efforts by the R2R partners 
will likely expand to include the Coburg sites in the future. 

 



   

WEW Action Plan  13 

 

Figure 3.  Location of Functioning Networks for Fender’s Blue Butterfly in the WEW 

 



   

WEW Action Plan  14 

 

 

3.3.2 FENDER’S BLUE MONITORING AND POPULATION TRENDS 

Adult Fender’s blue or their eggs have been documented on most remnant Kincaid’s lupine patches 
in the WEW, and almost all known populations have been monitored since 1993. At Willow Creek, the 
majority of the population is found in one large patch at the northeastern corner, while at Fern Ridge, 
butterflies occupy several smaller lupine patches both on USACE-managed lands and USBLM’s Fir Butte 
site (Figure 3). 

 
In the 15-year period from 1993-2007, TNC’s Willow Creek Fender’s blue population increased 

significantly from a geometric mean of approximately 720 (1993-1996) to over 1200 (2001-2004), but 
since 2005 has declined steadily to near 1996 numbers. The initial increase can be attributed to 
management actions which improved habitat conditions, but the decline is not well understood and 
more difficult to explain. Likely, a combination of poor weather during the Fender’s blue flight period in 
recent years coupled with a lack of sufficient qualified surveyors has played a role. Other contributing 
factors may include increases in invasive species abundance, possible trampling from volunteers, 
surveyors, and managers in occupied areas, and possibly even Fender’s blue emigrating from the site to 
other areas (Fitzpatrick 2009). 

 
The USBLM’s Fir Butte population has demonstrated similar trends as Willow Creek, with the 

population increase occurring a bit later due to later initiation of habitat management. Unfortunately, 
the relative magnitude of decline mirrors Willow Creek; but because the declines occur in the same 
period (2005-2007), the data suggest environmental factors or monitoring effort as a potential cause 
rather than site condition.  

 
The USACE’s Fern Ridge population is the one area in the WEW where Fender’s blue populations 

have been showing a steady rise from 2000-2007, when they approached very similar overall numbers 
as the current Willow Creek population (Fitzpatrick 2009). 

 
As part of recovery efforts range-wide, the USFWS and biologists involved in long-term Fender’s 

blue monitoring are reviewing past efforts and revising monitoring protocols to improve comparability 
among surveyors and accuracy of population estimates. Once finalized, the WEW partners will adopt 
and implement the new protocols. 
 

3.3.3 DISTRIBUTION OF KINCAID’S LUPINE 

Kincaid’s lupine is found throughout the WEW in a patchy distribution, often in small areas of upland 
prairie no greater than 1-2 acres in size, surrounded by wet prairies. USBLM’s Fir Butte and TNC’s Willow 
Creek sites are exceptions, where lupine occupies several acres of uplands. Remnant Kincaid’s lupine 
patches extend throughout the WEW from the Willow Creek preserve to several locations along the 
eastern shore of Fern Ridge Lake. Introductions of Kincaid’s lupine have occurred under research 
scenarios at USBLM’s See-sil site, the City’s Dragonfly Bend site, and the USACE’s Green Oaks sites at 
Fern Ridge. Introductions at TNC’s Willow Creek Preserve and BLM’s Briggs conservation easement, as 
well as USBLM’s Isabelle, Oxbow West, and Greenhill sites have occurred in a restoration setting. 
Fender’s blue is found on approximately 60% of sites/management units occupied by Kincaid’s lupine, 
although “sites” simply reflect a land manager’s demarcation of different vegetation management units 
or properties, and are not based on any ecological or functional criteria. 
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3.3.4 KINCAID’S LUPINE MONITORING AND POPULATION TRENDS 

The most extensive Kincaid’s lupine monitoring has occurred at the USBLM’s Fir Butte and 
Willamette Daisy Meadow (a.k.a. Oxbow West) sites, where annual monitoring of lupine leaf area and 
response of lupine to management treatments has been conducted (Thorpe and Kaye 2007). 
Documentation of Kincaid’s lupine abundance is needed for most sites; the amount of lupine leaf cover 
in the WEW is not currently known. 

 

3.4 WEW RECOVERY APPROACH 
Recovery planning and implementation efforts in the WEW addresses Fender’s blue butterfly and 

Kincaid’s lupine needs together, as Fender’s blue are dependent upon lupine and the two share habitat 
requirements.  The recovery framework for Fender’s blue and Kincaid’s lupine in the WEW/Eugene West 
zone identifies specific actions, sites, and timelines for actions. Short-term actions will focus on 
management and enhancement to increase population sizes and habitat quality for Fender’s blue and 
lupine, with restoration and acquisition of new areas as a longer-term effort.  

 
 

3.4.1 LANDSCAPE DISTRIBUTION (FUNCTIONING NETWORKS) 

The WEW area can support two functioning networks for Fender’s blue butterflies. One is the 
Willow Creek network, located south of Hwy. 126 and includes TNC’s Willow Creek preserve and the 
USBLM’s Luk-Wah Prairie site (Figure 4), with the potential to expand in the future uphill to the City’s 
Wild Iris Ridge site and privately owned lands to the west of Willow Creek. The other is the Fern Ridge 
network north of Hwy. 126, anchored by USACE Fern Ridge sites and the USBLM’s Fir Butte site to the 
east.  
 

Each protected WEW site with existing populations or suitable habitat for Fender’s blue and 
Kincaid’s lupine was given a designation based on the contribution that the populations make toward 
recovery. These categories were used to prioritize recovery actions at the landscape scale.  

 

 Core Sites:  Occupied by both Kincaid’s lupine and Fender’s blue. These sites are the major sites 
contributing to recovery, due to population size, trend, or both. They are the highest priority for 
management. Core sites currently contain nearly all of the remnant Kincaid’s lupine in the WEW, 
and 95% of Fender’s blue populations. 

- USACE sites:  West Shore, East Shore, West Spires, East Spires, North Eaton, South Eaton 
- USBLM sites:  Fir Butte 
- TNC sites:  Willow Creek 
 

 Contributing  Fender’s blue and Kincaid’s lupine sites:   These sites are either outside of one of 
the functioning networks, or within a functioning network but host a very small population of 
Kincaid’s lupine and Fender’s blue.  These sites are important locations outside the core areas, 
contribute to genetic diversity and gene flow, and are secondary priority for management. They 
contain the remaining 5% of Fender’s blue occupied sites. 

- USACE sites: Royal, Stepping Stone 
- USBLM sites: Turtle Swale, Oxbow West 
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 Contributing Kincaid’s lupine only sites:  These sites contain either remnant or introduced 
populations of Kincaid’s lupine, but have never had documented use by Fender’s blue.   

- Private sites: Hillaire, Haase 
- USACE sites: Royal Amazon 
- USBLM sites: See-sil, Briggs conservation easement 
- City of Eugene sites: Dragonfly Bend 
 

 Connectivity areas: These sites are not occupied by Kincaid’s lupine or Fender’s blue, but do 
contain some areas of suitable prairie habitat (structure, nectar resources) or function as 
corridors linking populations.  

- USBLM sites: Willamette Daisy Meadow 
- City of Eugene sites:  Amazon Diversion channel, Meadowlark Prairie 

 

Previous modeling of Fender’s blue recovery scenarios for the WEW identified a ‘stepping-stone’ 
approach of connecting larger populations via smaller islands of occupied habitat between the large 
populations (McIntire et al. 2007, USFWS 2010). After considering and examining localized conditions 
within the WEW, the R2R partners determined that managing the two separate networks is a higher 
priority at this time than focusing on expanding suitable habitat between the two for the purposes of 
connecting them as one large functioning network. Relevant factors contributing to this decision are:  

 

 State highway 126 creates a significant barrier between the Willow Creek population and areas 
to the north; 

 Upland prairie habitats are scarce between the two functioning network locations, limiting the 
ability to expand Kincaid’s lupine populations and Fender’s blue host plant habitat; 

 Acquisition of new potential stepping stone lands are likely outside of current and future 
capacity due to their high dollar cost and significant restoration need,; and  

 Assumptions used in developing the stepping stone theory incorporated a fair amount of 
uncertainty; a better understanding of local site characteristics and dynamics have revealed over 
time that less potential exists than was originally perceived.    
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Figure 4.  Sites within Willow Creek and Fern Ridge Functioning Networks 

Entire sites depicted. Much of the shaded area, while within site boundaries, does not comprise suitable or potential Kincaid’s lupine habitat. 
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3.4.2 RECOVERY STATUS 

The assessment of Kincaid’s lupine and Fender’s blue butterfly in relation to recovery targets is 
based on data collected through 2008. More recent data should be reviewed to update specific numbers 
presented here; however the overall assessment for this species is not anticipated to change 
substantially. 

 
The WEW is on track to meet USFWS downlisting criteria for Fender’s blue in the Eugene zone by 

2018. Current populations support two functioning networks; Willow Creek has consistently had a 
minimum population size of 200 butterflies over the last 10 years except for 2008, while the Fern Ridge 
network has met that criterion since 2003. These populations are located on sites that are permanently 
protected either by federal agencies (USBLM, USACE) or by The Nature Conservancy. Active 
management is on-going at all occupied sites. While woody vegetation encroachment was once a 
problem, that issue is generally now one of routine management rather than a target of major 
restoration.  However, prairie quality is only poor to fair at most sites, due to a paucity of nectar species, 
abundant non-native grasses, and in some cases there is also insufficient lupine leaf area to support a 
Fender’s blue population of a size that would achieve recovery goals. The only downlisting criteria not 
yet met for the Eugene zone are that high quality prairie conditions have not been realized in occupied 
sites, and also that none of the sites in either network have a USFWS-approved management plan in 
place.   

 
The recovery status of Kincaid’s lupine in the WEW is unclear. While good estimates of lupine leaf 

cover are available for USBLM’s Fir Butte (1,730 m2) and Oxbow West (75 m2) sites (Giles-Johnson et al. 
2009), its abundance has not been measured at any other sites in the WEW. Completing Kincaid’s lupine 
surveys across the WEW will provide a baseline value for informing future Kincaid’s lupine restoration 
efforts, and is one of the items recommended in this Action Plan. Ongoing plant monitoring 
considerations are described in Appendix 1. 
 

3.4.3 SHORT-TERM ACTIONS: MANAGE & ENHANCE 

The R2R partners have placed a high priority on protecting Kincaid’s lupine and Fender’s blue 
butterfly populations. Actions underway include upland prairie restoration, nectar species grow-out and 
enhancement, Kincaid’s lupine production and out-planting, and Fender’s blue butterfly annual 
monitoring. The clear priorities to meet immediate needs of Fender’s blue and Kincaid’s lupine in the 
next ten years (2011-2020) are to continue with active management and enhancement of existing 
protected prairies to expand and improve available habitat for both species. Specific actions to be 
initiated in the short and long term are listed in Table 1 and depicted in Figure 5.  Additional discussion 
of priority actions follows Figure 5. 

 
Even though the WEW benefit from large areas of protected lands with a history of management 

focused on Fender’s blue and Kincaid’s lupine, Fender’s blue populations haven’t shown steady 
increases in size over time, do not have sufficient available habitat into which to expand, remain lower 
than recovery targets, and are subject to annual conditions outside of manager controls, such as poor 
weather conditions during adult mating flight periods. Both Fender’s blue and Kincaid’s lupine 
populations are found in prairies that range in quality but most of which are in poor to fair condition, 
degraded by non-native grasses, invasive forbs, and lacking the nectar resources that Fender’s blue 
need. Although management actions over the past decade have greatly improved structural conditions 
in WEW prairies by removing the majority of woody vegetation, work is now needed to improve native 
species abundance and composition. Furthermore, without continued, ongoing management even the 
current level of prairie quality will degrade. 



   

WEW Action Plan  19 

 

 
Over the next ten years (2011-2020), three main goals will address recovery for Fender’s blue and 

Kincaid’s lupine in the WEW: 

1. Manage and enhance core Fender’s blue and lupine sites; 

2. Expand size of Fender’s blue populations and existing lupine and nectar patches within each 

functioning network; and 

3. Maintain landscape-level connectivity among lupine patches and Fender’s blue populations. 
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Table 1. Fender’s blue butterfly and Kincaid’s lupine Action Plan Table 

Project  Action Site  
WEW 

Priority  

USFWS 
Action 
Plan 

Priority* Notes 

2011-2015 
          

Increase KL/host plant 
population 

Augment Kincaid's lupine USACE sites H 2   

Increase KL/host plant 
population 

Augment Kincaid's lupine Willow Creek H 2  

Increase nectar availability 
Increase nectar species abundance and 
diversity 

Core Fender’s blue & 
lupine sites 

H 2 
Goal: achieve high quality prairie 
standards in recovery plan App. D. 

Increase nectar availability 
Increase nectar species abundance and 
diversity 

Core Fender’s blue & 
lupine sites 

H 2 
Goal: achieve high quality prairie 
standards in recovery plan App. D. 

Maintain & Enhance Habitat 
Burn Kincaid's lupine every 3-5 yrs (goal every 
3) 

All KL sites H 2 
Mow or hay if weather/staffing does 
not allow for burning. Adhere to 
USFWS guidelines in occupied patches. 

Maintain & Enhance Habitat 
Control highly invasive species (does not 
include grasses). No spp. of mgmt. concern 
>5% cover. 

All Fender’s blue-
occupied sites 

H 2 
Second priority at non-core Fender’s 
blue sites, then KL-only sites.  

Monitoring 
Fender’s blue - Annual surveys for minimum 
population size 

All occupied sites H 4   

Monitoring 

Conduct periodic habitat/population 
assessments for Kincaid’s lupine to track  
condition and trigger management when 
needed. 

All occupied sites H 4 
Frequency of surveys to be 
determined. 

Native Plant Materials 
Program 

Continue partnership approach for grow-out 
of nectar species  

All occupied sites H 2   

Native Plant Materials 
Program 

Produce sufficient nectar seed/plugs to 
support needs of 2 functioning networks 

Fern Ridge & Willow 
Creek FNs 

H 2   

Planning 
Summarize recovery actions already 
underway 

All sites and R2R partners H 1, 2, 4 
Restoration underway, nectar species 
in production, etc. 
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Project  Action Site  
WEW 

Priority  

USFWS 
Action 
Plan 

Priority* Notes 

Planning 
Annual Partner meeting to share progress 
toward implementing Action Plan, monitoring 
data & mgmt. outcomes  

All R2R partners H 2 
Each agency shares previous year’s 
monitoring data at minimum, to 
inform species’ recovery status. 

Planning 
Map existing known upland prairie and 
savanna, as well as extent of available 
suitable habitat. 

All sites H 1 
Baseline data needed to inform 
acquisition plans. Clarify the amount of 
land needed to achieve recovery. 

Recovery Progress 
Compare population and prairie habitat 
status to USFWS recovery benchmarks 

All sites and R2R partners H 1, 2, 4 Annual to periodic. 

Acquisition 
Acquire one new site or conservation 
easement/agreement.  

Ridgeline route M 3 

Prioritize according to following: 
Occupied Fender’s blue site, occupied 
KL site adjacent to or within flight 
distance of occupied Fender’s blue 
site, non-occupied sites. 

Increase KL/host plant 
population 

Augment Kincaid's lupine Briggs  M 2 
Following invasive species control 
efforts. 

Increase KL/host plant 
population 

Augment Kincaid's lupine Dragonfly Bend M 2 
Dependent upon findings of IAE and 
City introduction project 

Increase nectar availability 
Increase nectar species abundance and 
diversity 

Non-core occupied sites M 2   

Maintain & Enhance Habitat Decrease nonnative grass cover  
Core Fender’s blue & KL 
sites 

M 2 
Core sites are first priority, non-core 
sites are second priority, then KL-only 
sites.  

Management Plans 
Develop management plans for each Fender’s 
blue Functioning Network 

Willow Creek & Fern 
Ridge 

M 2  Plans must be approved by USFWS. 

Management Plans Develop site management plans  
All Fender’s blue-
occupied sites 

M 2   

Monitoring Baseline surveys for Kincaid's lupine.  
Willow Creek, 
connectivity areas 

M 4 How much KL is at WC? City sites? 

Outreach 
Work with Lane County to improve 
management of roadside Kincaid's lupine 
populations 

Hillaire area M 2   
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Project  Action Site  
WEW 

Priority  

USFWS 
Action 
Plan 

Priority* Notes 

Population Goals 
Articulate numerical goals and targets for 
Fender’s blue and KL by site 

All occupied sites M 2   

Research Determine limitations of polyploidy in KL Project Area M 4 
Are WC seeds ok off-site/on other 
WEW parcels? 

Research Nectar plants Project Area M 4 

Priority questions include: Nectar 
species importance for/benefit to 
Fender’s blue, nectar plant grow out, 
and establishment in restoration sites. 

Survey/Monitoring 

Engage the Long Tom Watershed Council & 
McKenzie River Trust to survey for Kincaid’s 
lupine on private/conservation agreement 
parcels within the project area. 

Private lands M 4 
Monitoring data or baseline surveys 
may already exist. 

Survey Fender’s blue butterfly  Between known pop'ns M 4 
Prioritize properties based on criteria 
in Action Plan text. 

Survey Kincaid's lupine Between known pop'ns M 4 
Prioritize properties based on criteria 
in Action Plan text. 

Acquisition Identify acquisition sites/areas Project Area L 1 S. side of Amazon Diversion Channel 

Connectivity 
Remove planted treeline barriers and open 
forested areas to facilitate butterfly 
movement among occupied patches 

Army USACE sites L 2 
 

Increase host plant 
population 

Introduce KL Wild Iris Ridge L 2   

Increase nectar availability 
Increase nectar species abundance and 
diversity 

Wild Iris Ridge L 2   

Maintain & Enhance Habitat 
Maintain Kincaid’s lupine and prairie habitat 
opportunistically. 

Isabelle  
 

L 2 
Not a recovery parcel. Kincaid’s lupine 
introduced. Maintain if it doesn't draw 
resources from higher priority tasks. 

Planning 
Document seed source of all introduced 
Kincaid's lupine 

All introduction sites L 2 

Seed collection sites (& patches if 
known) for each grow out (TNC, 
USACE, USBLM/IAE), and grow out 
source for each introduction. 

Planning 
Complete GIS layer for soils, upland and wet 
prairie 

Project Area L 3   
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Project  Action Site  
WEW 

Priority  

USFWS 
Action 
Plan 

Priority* Notes 

Research 
Evaluate KL establishment on fill/disturbed 
soils 

Project Area L 4 Turtle Swale, Dragonfly Bend 

Research 
Fender’s blue flight behavior and automobile 
impacts at road crossings 

Project Area L 4   

2015-2020           

Acquisition 
Increase site size to the N. and S. to reach a 
minimum of 6 ha. 

Fir Butte H 1   

Conservation Agreements 
Safe harbor agreements for private 
properties w/KL 

Hillaire area H 1   

Restore 
See-sil upland prairie to USFWS prairie 
standards and Oak Hill 

  H 2   

Review Action Plan 
Review & Revise Action Plan based on first 5 
years  

  H 4   

Conservation Agreements 
Explore in vicinity of Fern Ridge Functioning 
Network 

Fern Ridge M 1   

Increase host plant 
population 

Augment KL - continue as needed from 2011-
2015 

  M 2   

Increase nectar availability 
Introduce nectar - continue as needed from 
2011-2015 

  M 2   

Maintain & Enhance Habitat Upland soil delineation 
Meadowlark Prairie, 
Willamette Daisy 
Meadow, Tsal luk-wah 

M 2 

Complete prior to introducing KL to 
new sites, or augmenting populations 
located on small ‘islands’ of upland 
prairie within larger wet prairie areas. 

Research  Continue native plant research   M 4 
Management-oriented research is of 
particular interest. 

Acquisition Add to habitat near Willow Creek Gonyea & Hynix L-M 1 
 Take advantage of opportunities as 
they arise, as there are few occasions 
to acquire individual parcels. 

Expand Habitat 
Create uplands during Willow Creek 
Confluence project.  

Cuddeback & Luk-Wah 
Prairie 

L-M 2 
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Project  Action Site  
WEW 

Priority  

USFWS 
Action 
Plan 

Priority* Notes 

2020-2030           

Acquisition Increase protected acreage Fern Ridge area M 1 
Lands for connectivity btwn. Fir Butte 
and Fern Ridge 

Acquisition Increase number of connectivity sites Project Area M 1   

Conservation Agreements 
Safe harbor agreements for private 
properties w/KL 

Fern Ridge area M 1   

Funding Bond measure/Metro Waterways Project Area M 1   

Acquisition Increase protected acreage Ridgeline route L 1   

>2030           

Acquisition 
Lands for connectivity btwn. Fir Butte and 
Fern Ridge 

Fern Ridge area H 1 
Prioritize based on proximity to 
Functioning Network sites, presence of 
Fender’s blue/KL, willing landowners 

Acquisition 
Area north of USBLM Greenhill & south of 
Royal Ave.  

"Greenhill North" M 1 
Prioritize based on proximity to 
Functioning Network sites, presence of 
Fender’s blue/KL, willing landowners 

Restore Habitat restoration Tsal luk-wah M 2   

Increase host plant 
population 

Introduce KL Greenhill L 2   

Restore Habitat restoration Luk-Wah Prairie L 2   

Acquisition or Conservation 
Easement 

Cemetery Cemetery L-no 1 
Prioritize based on proximity to 
Functioning Network sites, presence of 
Fender’s blue/KL, willing landowners 

 
*USFWS Action Plan Priorities (encompass entire Recovery Plan area – Willamette Valley and southwestern Washington): 

1. Secure core populations (land protection) 
2. Increase population size at protected sites (restoration/ enhancement) 
3. Reestablish metapopulations by connecting core populations 
4. Monitoring 
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Figure 5.  Fender’s blue butterfly and Kincaid’s lupine Action Plan Map 
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Manage and Enhance Core Fender’s blue and Kincaid’s Lupine Sites 
Prairie management and enhancement will prioritize controlling invasive species, increasing nectar 

availability, and decreasing relative cover of grasses. Invasive species management should focus on 
control or eradication where possible of habitat-modifying weeds, and targeted active management of 
highly aggressive or newly-arrived species. Some invasive species, such as oxeye daisy (Leucanthemum 
vulgare) are abundant and widespread in occupied Fender’s blue areas, and have proved exceedingly 
difficult to control using manual methods. Successful control of these species may not be achievable for 
a reasonable cost and effort without the use of herbicide. Additionally, some invasive forb species 
(including oxeye daisy) provide a nectar source for Fender’s blue, and their removal from a site should 
be coordinated with introduction of a replacement native nectar source. 

 
Treatments for grass may include mowing, haying, burning, tilling, smothering/solarizing, grass-

specific herbicide applications or general herbicide applications in areas with very low native species 
abundance, followed by replanting with a moderate to diverse mix of native species. Increasing nectar 
species abundance should be a goal with every seed mix developed for occupied sites, regardless of the 
purpose of the management treatment that leads to seeding.  

 
Management plans are needed for all currently-occupied Fender’s blue sites. These should include 

all historic monitoring data, summaries of past actions, management actions and timelines for the next 
five years, and how each site contributes to recovery now and in the future.  

 
 
Expand Existing Fender’s blue and Kincaid’s Lupine Populations at Core Sites 

At core sites, Kincaid’s lupine and nectar species should be planted into managed areas and new 
restorations to expand available habitat. Following adequate site preparation or wholesale site 
restoration, lupine and nectar can be introduced on suitable upland prairie habitat, prioritizing areas in 
close proximity to Fender’s blue populations. Kincaid’s lupine requires several years to establish and 
more to produce significant cover, increasing the urgency of undertaking projects in the near-term if 
they are to benefit Fender’s blue.  

 
Sites currently occupied by Kincaid’s lupine can be augmented as long as the sites are being 

managed sufficiently for the lupine to have a good chance at establishment and the managers are 
comfortable with the interplay of genetics between the seed source for the introduced lupine and the 
remnant lupine present. Currently, TNC is operating a small grow out operation in its on-site nursery at 
the Willow Creek preserve, capable of supplying approximately 35,000 lupine seeds annually for 
outplanting (J. Nuckols, pers. comm.). This is the most likely local seed source for lupine in the WEW 
area for the next several years. The USACE is also producing seeds and some plants for use on USACE 
sites, using seeds collected from the same sites. Any augmentation efforts should be monitored or 
included in a research study if possible, to capitalize on the opportunity to evaluate introduction 
techniques and results.  

 
Continuing the collaborative native plant materials program within the R2R partnership will be key 

to the success of this effort, in particular, for Fender’s blue. To expand and enhance high quality habitat, 
a higher annual yield of seed, bulbs, and/or plugs for nectar species will be needed. Native plant 
materials are costly to procure and increase to the levels needed for successful establishment in 
enhancement and restoration sites. By pooling resources, the R2R partners have been able to obtain 
large amounts of seed of many native prairie species, helping restore a diverse assemblage to managed 
wet and upland prairie areas, including important nectar species. However, annual demand remains 
higher than supply, and the substantial cost for running the program puts it at risk from decreasing 
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agency budgets. Nectar species should be given a high priority in annual decision-making regarding the 
native plant materials program. 

 
Maintain Connectivity Among Populations 

For maintaining connectivity among populations at the landscape scale, actions include 
management and evaluation of protected sites as well as improving knowledge of potential habitat on 
unsecured sites. Connectivity areas in the WEW (Section 3.4.1) are unoccupied by lupine or Fender’s 
blue and currently function as corridors or stepping stones mainly by virtue of their prairie structure, but 
do not to provide long-term recovery habitat for several reasons. Conflicting uses (e.g., emergency 
access) or isolated or distant locations from existing populations decrease the priority of these areas for 
targeted introduction of either Fender’s blue or Kincaid’s lupine. However, these sites do provide native 
prairie sheltering and feeding habitat between core recovery populations, and as such some effort to 
maintain their structure and conserve nectar resources they may contain is warranted. However, 
management actions at connectivity sites should not take the place of nectar or lupine addition at core 
sites. 

 
One area to evaluate is the Meadowlark Prairie/Willamette Daisy Meadow complex, between the 

two WEW functioning networks. While this area hosts the occupied Oxbow West sites as well as some 
additional small patches of lupine, based on annual hydrologic observations and USDA NRCS soil 
mapping much of the area appears to be wet prairie. Additionally, flows from Amazon Creek and the 
Amazon Diversion Channel can inundate large areas during wet winters, with implications for Fender’s 
blue larvae that may be present and overwintering in leaf litter. While opportunity exists for expanding 
Fender’s blue habitat by improving nectar abundance and habitat quality in wet prairie areas, managers 
are wary of creating a population sink by drawing butterflies to areas that may ultimately be lethal for 
larvae. Thus, better understanding and mapping of appropriate upland habitat in this area will facilitate 
more effective use of restoration resources. 

 
Additionally, surveys are needed for both Kincaid’s lupine and Fender’s blue between known 

locations. A first step will be to identify moderate quality upland prairie sites to survey. Criteria to 
consider include lupine or Fender’s blue presence, size, location (importance to connectivity), and 
habitat quality if known. For privately-owned sites, landowner willingness for a survey to be conducted 
would also be a critical factor. 

 

3.4.4 LONG TERM ACTIONS: RESTORE & PROTECT 

Short term management and habitat enhancement efforts will be followed by protecting and 
restoring additional habitat in the medium to long term (generally 2020-2030 and later). Populations of 
Fender’s blue and Kincaid’s lupine in the WEW may be sizeable compared with elsewhere in the range of 
each species, but current available habitat in the WEW is not sufficient to meet recovery goals. Acquiring 
and permanently protecting additional upland prairie and oak savanna habitat, and restoring existing 
and newly acquired lands will be needed. If desirable acquisition opportunities arise that forward these 
longer term goals they should be pursued. 

Acquiring properties or establishing conservation easements/agreements that directly contribute to 
one of the Fender’s blue functioning networks is the highest priority. In addition, the R2R partners’ 
review of the distribution of large areas of upland prairie or oak habitat in relation to existing protected 
areas resulted in identification of a possible alternate route along the low hills of Eugene’s Ridgeline that 
could provide connectivity between the two Fender’s blue functioning networks. Benefits of this route 
are more available upland, larger tracts of land, and potentially lower cost depending on the location of 
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the parcel. With the limited availability of uplands between the Willow Creek and Fern Ridge functioning 
networks and the potential to create population sinks in that same area due to insufficient nectar/host 
plant resources, uncontrollable events such as winter flooding, and the barrier posed by Highway 126, 
there may be scenarios where a Ridgeline route is more desirable. For the Eugene-Springfield metro 
area a Ridgeline corridor has also been identified as a long-term recreation goal; any lands acquired for 
both Fender’s blue recovery and recreation would need to be evaluated for their ability to support both 
purposes. 

 
The first step in acquiring new lands would be to inventory and assess size, location (connectivity), 

presence of Kincaid’s lupine, upland prairie/oak savanna, site condition and landowner willingness and 
interest in conservation or habitat enhancement for privately owned upland sites known or suspected to 
be privately occupied. A list of sites and areas to explore in the WEW has already been generated.  

 
In the longer term, it is anticipated that newly acquired or protected properties will require 

significant restoration, not unlike WEW sites under management for Kincaid’s lupine and Fender’s blue 
butterfly today. While significant progress has been made in restoring prairie habitats in the WEW, the 
level of quality achievable given existing resources and methodologies is unknown. Restoring prairie 
structure is a fairly straightforward process, but meeting nectar, lupine, and native plant composition 
goals may take much longer, especially when contending with problematic invasive species, including 
those that are unexpected and for which management techniques are not well known. With more funds 
for management and reintroduction, we estimate that USACE could have 60 acres of high quality 
upland, TNC could have 80 acres, and USBLM could have 35 acres.  
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4 BRADSHAW’S LOMATIUM 

 
The Eugene area harbors the majority of the remaining populations of Bradshaw’s lomatium 

(Lomatium bradshawii) across its range, almost all of which are on protected sites. However, although 
there are many populations, several are small and located in very urban settings and a few are 
experiencing significant decline despite management of the populations and the prairies in which they 
reside. 

 
The Recovery Plan provides a detailed account of the life history and ecology of Bradshaw’s 

lomatium (USFWS 2010). Relevant information is briefly summarized below to provide context for 
actions and recommendations set forth in this Action Plan. Information presented in this plan is based 
on monitoring data collected through 2008. Additional monitoring in subsequent years may reveal 
changes in species’ population trends or recovery status. Refer to the Recovery Plan and references 
cited therein for more information on species’ biology, population trends, and recovery models and 
strategies. 

 
 

4.1 SPECIES STATUS AND TRAITS  
Bradshaw’s lomatium was listed as federally endangered on September 30, 1988 (USFWS 1988), 

with no designated critical habitat. It is a perennial forb found in wet prairies, with the type specimen 
collected from Eugene, OR. The range of Bradshaw’s lomatium extends from Clark County, Washington 
through the southern Willamette Valley, near Creswell, OR, with most of the known populations located 
in Lane County. Recent surveys have documented approximately 60 occupied sites clustered in four 
major population centers throughout the range, with most populations small (10-1,000 individuals), 
although there are several populations of over 100,000 plants (USFWS 2010). Threats include direct loss 
of habitat, location of populations within or near urban areas, herbivory, woody vegetation 
encroachment, competition from non-native species (e.g. grasses) and mortality from pesticide drift. 

Bradshaw’s lomatium is a long-lived taprooted perennial that reproduces only from seed (Kaye 
1992). It is pollinated by a variety of insect species, and populations often have many more vegetative 
than reproductive individuals. Seeds do not remain viable for longer than one season. Population 
growth rate seems to correlate positively with fall and winter (Sept.-Feb.) precipitation (Kaye, unpub. 
data). Damaging types of disturbance include heavy vole predation or suppression of germination by 
dense vegetative thatch. 

Management techniques such as prescribed burning or annual mowing have shown short- and long-
term beneficial effects for Bradshaw’s lomatium. Fire is a useful tool to increase plant size, fecundity, 
and density, but effects last only a few years (Pendergrass et al. 1999), requiring that burns to be 
conducted on short intervals (every 3-5 years) to sustain benefits. Annual fall mowing at one large 
population has coincided with a five-fold increase in population size (T. Taylor, pers. comm.), despite the 
poor quality of the surrounding prairie. 

Reintroduction efforts have demonstrated fairly high rates of establishment (around 30%) from 
seed, especially when surrounding vegetation is cleared (Kaye and Kuykendall 2001 as cited in USFWS 
2010, Kaye et al. 2003). Transplants have fared well when competition from surrounding vegetation is 
low, and when planted into wet microsites with clayey substrates in the fall (Kaye and Brandt 2005). 
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4.2 WEW POPULATIONS 
 

4.2.1 DISTRIBUTION 

Populations of Bradshaw’s lomatium are found throughout the WEW, anchored by very large 
populations at Fern Ridge on the west to City-owned parkland in the east. Several small patches are 
located along Amazon Creek, and a large population is also found at TNC’s Willow Creek preserve. 
Bradshaw’s lomatium populations are almost always located in wet prairies, although there are also a 
few patches of several hundred plants that are found in disturbed areas, such as levee tops and 
roadsides. Individual populations and smaller patches on R2R lands are owned or managed by USBLM, 
the City, the USACE, TNC, and the McKenzie River Trust, and in a few cases the patches that comprise a 
population occur on multiple ownerships. Bradshaw’s lomatium also occurs on land owned by the City 
of Veneta. 

 
Almost all of the populations are remnant, ranging in size from 9 to over 30,000 plants. There have 

also been efforts in the WEW to introduce Bradshaw’s lomatium, notably as part of a multi-year study 
conducted by the Institute for Applied Ecology (Kaye and Brandt 2005). Three populations on USBLM 
lands were introduced in 1999, although very few of the original plants remain today. Another small 
group of plants was salvaged from a construction site and transplanted into an existing population on 
City property. 

 

4.2.2 MONITORING AND POPULATION TRENDS 

Trends in Bradshaw’s lomatium population sizes in the Eugene West zone are not consistent across 
sites or ownerships (Table 2), although in some years there are notable patterns that are expressed at 
the landscape scale. Long term monitoring data exists for many sites, although different monitoring 
methods have been employed by different managers over the years, preventing direct comparisons 
among populations. Overall, the total numbers at in the WEW are down by about 10,000 plants since 
management and monitoring began. Determining the cause for this decrease is of significant importance 
for ongoing and future actions. 

 

Table 2. Bradshaw’s lomatium population trends by WEW recovery population. 

Population # plants 2008 Sample/Census Trend & magnitude 

Amazon Park 31,200 S   from 10,000 in 1995 

Willow Creek 11,020 S  from ~40,000 in 1993  

Fisher Butte 20,500 S/C No trend 

Fern Ridge 21,400 S/C No trend 

Long Tom ACEC 1,475 C No trend 

Eug. West TOTAL 85,595 
 

  ~10,000  

*Note: See Figure 8 for a map depicting the location of each WEW recovery population. 
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4.3 RECOVERY GOALS 
 

4.3.1  USFWS RECOVERY PLAN 

Recovery goals for Bradshaw’s lomatium identify six zones and set population size and connectivity 
targets for each zone. The WEW are located within the “Eugene West” zone, an area extending west of 
the Willamette River across the valley floor, and ranging from south of the City of Eugene to the 
northern Lane County border (Figure 6). In the Eugene West zone, the USFWS sets the same targets for 
downlisting and delisting: at least 15,000 plants spread across a minimum of three populations. In 
addition to specific zonal targets, two additional populations totaling 10,000 plants (from any zone) are 
required for downlisting, and five additional populations totaling 25,000 plants are required for delisting 
(USFWS 2010).  

 
Within a recovery zone, the Recovery Plan provides for a fair amount of flexibility in how plant 

populations may be arranged to meet recovery criteria. Minimum plant population size is 2,000 plants 
each for the three required populations in the Eugene Zone, plus any combination of other populations 
that number greater than 200 plants. Subpopulations must have the opportunity for genetic exchange 
via pollinator movement (USFWS 2010). 

 
Criteria for downlisting Bradshaw’s lomatium from endangered to threatened are (reproduced from 

Chapter IV(B)1(b), pp. IV-31-34 of Recovery Plan): 
 
1. Distribution and abundance: 

 The distribution of populations should reflect the historical geographic distribution of the 
species to the extent practicable; and 

 Subpopulations should be within pollinator flight distance (3 km/2mi) of one another. 
 

2. Population trend and evidence of reproduction: 

 The number of individuals in the population must be stable or increasing over a 10-year 
period; and 

 Populations must show evidence of reproduction by seed set or seedling presence. 
 

3. Habitat quality and management: 

 Occupied sites must be managed for high quality prairie habitat (Recovery Plan Appendix D);  

 Habitat for existing populations should be secure (owned and/or managed by a government 
or private conservation entity); and 

 Occupied sites should be managed appropriately and any potential threats should be 
controlled.  Management plans must be approved by USFWS. 
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Figure 6.  USFWS Recovery Plan: Bradshaw’s lomatium Recovery Zones and Population Size and Connectivity Targets 
Figures reproduced from Recovery Plan, pgs. IV-22, IV-25, and IV-32. 
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4.3.2 WEW RECOVERY GOALS  

In order to protect the species in the Eugene West zone, the R2R partners have set a more 
conservative goal than the USFWS, aiming for five populations and 25,000 plants on lands 
owned/managed by a minimum of three different entities. Adding populations and increasing total 
numbers of plants buffers against loss of any one population, while spreading recovery populations 
across ownerships reduces the threat that populations would be jeopardized by the inability of any one 
agency or organization to manage or protect extant Bradshaw’s lomatium on lands they own and/or 
manage.  

 
In addition, the partners have developed preliminary local population size numbers that correspond 

to qualitative ranks, adapting TNC’s approach to measuring and tracking “Key Ecological Attributes,” for 
conservation targets (TNC 2003). This is a work in progress and likely to change, but is included in this 
Action Plan to share the planning efforts and discussions occurring among the partners.  The local 
recovery goal would be to have all WEW recovery populations (see Figure 8) in the Good – Very Good 
range, and to have criteria developed for site condition that would factor in to the overall ranking of 
each recovery population. 

 
Ranking Total Flowering Plants 

Poor < 240 

Fair 240 – 1,200 

Good 1,200 – 6,000 

Very Good > 6,000 

 
 

4.3.3 RECOVERY STATUS 

The assessment of Bradshaw’s lomatium in relation to recovery targets is based on data collected 
through 2008. More recent data should be reviewed to update specific numbers presented here; 
however the overall assessment for this species is not anticipated to change substantially with 2009-
2011 data. 

 
The R2R partners have been monitoring and managing prairies containing Bradshaw’s lomatium for 

decades, for the purpose of protecting remnant populations and providing suitable habitat. Actions to 
date include prescribed burning, mowing, and woody vegetation control to decrease thatch and 
shading, and encourage recruitment.  

 
Bradshaw’s lomatium populations in the WEW currently meet almost all of the down- and delisting 

criteria set forth by the USFWS, and nearly meet the additional population goals set by the R2R 
partnership. Currently, the USBLM-managed Long Tom ACEC population is the only one that does not 
meet USFWS population size goals, or the qualitative rank of Good to Very Good stated above in section 
4.3.2. An outstanding item is the lack of a USFWS-approved management plan for several of the sites. In 
addition, while prairie habitats at most sites are managed, few if any have achieved high quality habitat 
condition. 
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Eug. West 
Recovery 

Population 

Managing 
Agency 

2008 Total Flowering 
Plants/Total Plants 

Meet 
USFWS 
pop’n 
size 

(≥5,000) 

Within 
pollinator 
distance? 

WEW Ranking 

Long Tom ACEC USBLM 177
a
 / 1,477 N Y Poor 

Fern Ridge USACE/City 2,568
a
 / 21,400 Y Y Good 

Fisher Butte USACE 2,460
a
 / 20,500 Y Y Good 

Willow Creek TNC/USBLM 1,393 / 11,016 Y Y Good 

Amazon Park City 31,286 / ND
b
 Y Y Very Good 

a flowering plants =  Total Plants x .12, based on long-term monitoring at TNC. This ratio may not be representative of all  
                populations, but is provided here as an estimate. More surveys should be done across all populations  
                 to determine a more accurate ratio. 

bND = No data. Total plants not counted at Amazon Park due to very large population size. 

 
 

4.4 WEW RECOVERY APPROACH 
The R2R approach to Bradshaw’s lomatium recovery will follow the framework depicted in Figure 7, 

where priority actions in Eugene West will be focused on the blue boxes. While all of the actions in the 
boxes are truly interconnected in the adaptive management process, the relationships shown below 
highlight the primary purpose of each action for Bradshaw’s lomatium recovery under the context of 
this plan.  

 
Figure 7.  Conceptual approach to Bradshaw’s lomatium recovery actions for Eugene West zone. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Management of existing populations has the highest priority, followed by monitoring and research. 

These latter two categories will inform management and will also identify situations where 
augmentation of struggling populations is required. The green boxes represent important steps in the 
recovery sequence that have already been completed or, in the case of restoration, are not yet needed 
for Bradshaw’s lomatium populations in the Eugene West zone. It is important to note a nuance in the 
application of the terms “restoration” and “management” as used in this context; restoration involves 

Survey 

Protect 

Restore 

 

Manage 

Monitor Research

 
 Monitor 

Augment 
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complete revegetation to native prairie of an area that is now under some alternate land use (e.g. 
agriculture), followed by introduction of Bradshaw’s lomatium to a site, while management occurs on 
currently occupied lands to maintain existing Bradshaw’s lomatium populations and improve prairie 
quality, often termed “enhancement.” Management may also be undertaken in cases where suitable 
habitat is unoccupied and Bradshaw’s lomatium is introduced. 

 
The green circles in Figure 8 show the five WEW populations as grouped for recovery in the Eugene 

West zone. Recovery populations include only populations comprised of remnant plants that number 
over 200; introduced or mixed patches, as well as those currently too small to count toward recovery 
are not included. Although they are not within a designated recovery population, these small remnant 
patches still contribute to recovery by providing connectivity on the landscape, and are important to 
manage for linking recovery populations and preservation of genetic diversity. Smaller populations will 
be managed as a lower priority along with the large populations, but it is also likely they would be some 
of the first to be augmented if needed. 

 
 

4.5 PRIORITY ACTIONS  
Priority recovery actions for Bradshaw’s lomatium fall into four major categories: management, 

monitoring, research, and augmentation/introduction. These four topics were specifically addressed in 
breakout groups during the Bradshaw’s lomatium workshop, and so their inclusion here reflects not only 
their importance, but to some degree the workshop structure and the topics addressed. However, the 
value of these aspects of recovery is reinforced by their identification as the four highest priority areas 
of work at the landscape scale by workshop participants (Figure 7). As our collective understanding 
about Bradshaw’s lomatium populations in the Eugene West zone improves over time, there may be 
different ways in which to address recovery in the future. Actions, their relative priorities (high, medium, 
and low) and sites where they should be implemented are provided in Table 3, linked to USFWS priority 
actions. Figure 9 presents the same information as a Bradshaw’s lomatium Action Plan Map.  

 
 

4.5.1 MANAGEMENT 

Active management of all occupied Bradshaw’s lomatium sites should continue to occur annually, to 
bring occupied sites closer to the high quality prairie standards described in the USFWS Recovery Plan, 
Appendix D. This is a key action needed to achieve recovery in the Eugene West zone. Management 
efforts should be aimed at improving native plant species diversity and abundance, decreasing 
competition, maintaining disturbance, and preventing destruction of Bradshaw’s lomatium plants as a 
result of herbivory. Goals include decreasing the cover of thatch, invasive species, and woody 
vegetation, burning on a regular interval of every 3-5 years, and mowing where burning is not feasible.  

 
Current prairie conditions vary at occupied sites. One of the largest populations at the City’s Amazon 

Park site (over 57,000 plants in a very urban setting) is thriving with minimal management, despite being 
surrounded by a near-monoculture of tall fescue (Schedonorous phoenix), a non-native thatch-forming 
grass. The plants in this population appear to be more robust, larger in stature, and may be subject to 
less herbivory than other populations. Conversely, at TNC’s Willow Creek preserve, a site with higher 
quality prairie where a combination of management techniques including regular burning has been 
employed, the Bradshaw’s lomatium populations have experienced a significant decline since 1993.  
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Figure 8.  Map of Bradshaw’s lomatium recovery populations in Eugene West zone. 
Green circles show recovery populations and approximate total of flowering Bradshaw’s lomatium plants as of 2008. 
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Table 3. Bradshaw’s Lomatium Action Plan Table  

Project  Action Site  

WEW/ 
Eugene 
West 

Priority 

USFWS 
Action 
Plan 

Priority* Notes 

Maintain & Enhance 
Habitat 

Woody vegetation encroachment control All occupied sites H 2 
Woody cover <15%, spp. of 
mgmt. concern <5%. 

Maintain & Enhance 
Habitat 

Invasive species control All occupied sites H 2   

Maintain & Enhance 
Habitat 

Burn/mow after plants senesce All occupied sites H 2 
Remove thatch - release from 
competition and decrease 
cover for voles 

Maintain & Enhance 
Habitat 

Continue current mgmt. regime on sites that are showing 
positive response  

All occupied sites H 2   

Native Plant Materials 
Program 

Continue partnership approach for grow-out of matrix 
prairie species  

All R2R partners H 2   

Planning Summarize recovery actions already underway All sites and R2R partners H 1, 2, 4 
Restoration underway, 
monitoring, etc. 

Planning 
Annual Partner meeting to share progress toward 
implementing Action Plan, monitoring data & mgmt. 
outcomes 

All R2R partners H 2 

Each agency shares previous 
year’s monitoring data at 
minimum, to inform species’ 
recovery status. 

Recovery Progress 
Compare population and prairie habitat status to USFWS 
recovery benchmarks 

All sites and R2R partners H 1, 2, 4 Annual to periodic. 

Funding 
Continue to allocate funding and resources toward 
management of LOBR sites, even after recovery goals have 
been met. 

All occupied sites H 2  

Connectivity 
Evaluate distance between populations to ensure they are 
close enough to another for cross-pollination 

All occupied sites M 2   

Monitoring 
Compile monitoring data and compare among populations 
and to recovery plan 

All occupied sites M 1   

Monitoring 
Develop a monitoring protocol and implement consistent 
monitoring across agency ownerships/management. 

All occupied sites M 1 
See Action Plan text for 
details 

Monitoring 
Investigate why populations are declining at Willow Creek 
despite mgmt. 

Willow Creek M 1   

Monitoring Prioritize monitoring of populations identified for recovery TBD M 1   
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Project  Action Site  

WEW/ 
Eugene 
West 

Priority 

USFWS 
Action 
Plan 

Priority* Notes 

Planning Complete management plans All occupied sites M 2   

Research 
Pursue answers to two research questions every 5 years. 
Start in 2011-2015 with summary of monitoring data and 
one research question. 

N/A M 4 
See Action Plan text for 
specific research questions. 

Survey/Monitoring 
Engage the Long Tom Watershed Council & McKenzie 
River Trust to survey for Bradshaw’s lomatium on private 
parcels within project area. 

Private lands M 4 
Monitoring data or baseline 
surveys may already exist. 
Incorporate into plan if so. 

Ex Situ Conservation 
Bank long-term conservation seed collections for 
significant populations 

All occupied sites 
considered 

M 3  

Acquisition/Protection 
Determine whether private lands populations or new 
acquisition are needed to achieve recovery 

N/A L 2   

Acquisition/Protection 
Seek private lands conservation easements for known 
populations 

TBD L 2   

Augmentation/Introduction Increase population size at small patches 
Oak Patch East and West, 
locations in Amazon Park 

L 2   

Augmentation/Introduction 

Identify appropriate seed transfer zones and develop grow 
out protocols - collection population parameters, 
refreshment, seed collection and banking, nursery 
methods, tracking plantings 

Eugene West zone L 3 
 

Augmentation/Introduction 
Evaluate and consider enhancement of the Long Tom 
ACEC, Greenhill, Balboa, Luk-Wah Prairie sites, and 
augment or introduce if appropriate.  

Existing occupied sites L 2 USBLM goal. 

Outreach 
Engage BPA. Power line easements cross multiple 
occupied sites. 

All occupied sites w/BPA 
powerlines. 

L 2   

Survey Survey for historic populations  N/A L 1   

 
*USFWS Action Plan Priorities: 

1. Survey and Monitor 
2. Habitat protection, management, and restoration 
3. Seed collection for propagation and banking 
4. Research 
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Figure 9.  Bradshaw’s lomatium Action Plan Map 
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4.5.2 MONITORING 

Overarching principles for monitoring are included in Appendix 1. Bradshaw’s lomatium monitoring 
would benefit from a more coordinated effort across ownerships. Future monitoring should focus on a 
few key parameters, and then be expanded as practical based on capacity. The highest priorities for 
monitoring are population trend and size, followed by response of populations to management, 
disturbance, and environmental factors (particularly precipitation/ climate). A fourth priority would be 
assessment of the prairie matrix within which the Bradshaw’s lomatium patches or populations of 
interest are located. 

 
The value of tracking population trend has been demonstrated by the data compiled for this Action 

Plan. Without annual monitoring, drops in Bradshaw’s lomatium populations across different 
ownerships and management regimes in the WEW in the same years would not have been documented. 
Managers may have interpreted the population size change solely as a response to management, rather 
than potentially attributable to external factors. To capture effects of environmental variables and be 
most informative, population trend monitoring should be conducted annually. Because it is likely that 
not all of the large Bradshaw’s lomatium populations can be monitored annually given staff and funding 
constraints, partners should collaborate on selecting which populations to monitor, and how monitoring 
data may be extrapolated to populations which are not monitored. Small patches or patches deemed at-
risk could be visited annually for qualitative visual assessments as the land managers deemed 
appropriate. 

 
In addition to annual trend monitoring on a subset of populations, estimating the population size of 

all Eugene West recovery populations will be periodically needed to compare to recovery goals. This 
level of effort would not be frequently needed, and could be done on a five-year or similar interval.  

 
Patch or population response to various management treatments is a third category of monitoring 

that overlaps substantially with research needs and information gaps for Bradshaw’s lomatium. This 
monitoring would need to be coordinated in a timely manner with managers undertaking routine 
actions or restoration projects to ensure sufficient data collection prior to treatments, and frequency of 
data collection after treatments would likely be annually for at least a few years. 

 
Habitat monitoring would provide information on matrix prairie quality and could incorporate 

measures of interest on questions about environments in which the Bradshaw’s lomatium populations 
are found, for example, hydrologic conditions and vole presence. Qualitative measures could be 
developed and easily applied without requiring much additional time to assess. Habitat monitoring 
would also be implemented on a longer return interval, with efforts made to monitor prior to any major 
restoration or management treatment when possible. 
 
 

4.5.3 RESEARCH 

Several research questions were identified during the Bradshaw’s lomatium workshop that would 
inform future management in the Eugene West zone and across its range. Overall priority loosely fell out 
into three categories: management, monitoring, and recovery/biology. 

Management: 

 What are the effects of mowing, burning, and grazing on Bradshaw’s lomatium, non-target 
native prairie species, and non-target non-native species (plants and animals)? 
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 What are the effects of mowing on associated prairie flora and fauna, such as ant mounds and 
how might such effects cascade to Bradshaw’s lomatium populations? 

 
Monitoring: 

 What is the minimum amount of data each manager can collect and still maintain a useful long-
term data set? 

 How can we crosswalk the different levels of data collection to facilitate comparisons among 
populations or ownership/management responsibility? 

 
Biology/Recovery: 

 What is the minimum viable population size for this species?  

 How much habitat of what quality is needed to sustain a long-term population? 

 Does Bradshaw’s lomatium suffer from inbreeding depression? 

 What distance should we use for buffering seed/plant source populations from augmented/ 
reintroduced populations? 

 What are appropriate seed zones for introduction? 
- Identify genetics issues.  
- Is Bradshaw’s lomatium self-compatible?  
- Are common garden studies or reciprocal transplant experiments needed? 

 How and to what degree do wildlife populations, such as voles and gophers, affect Bradshaw’s 
lomatium populations? 

 What are the long term population trends of Bradshaw’s lomatium relative to climate cycles and 
how are predicted changes in climate in the Willamette Valley likely to affect this species? 

 What are the optimal hydrologic parameters best for Bradshaw’s lomatium? 

 Is there something related to soil chemistry which results in an increase or decrease in 
population size? 

 

 

4.5.4 AUGMENTATION/INTRODUCTION 

Appendix 2 provides a detailed review of considerations the R2R partners have identified regarding 
augmentation or introduction of rare species. While recovery strategies for Bradshaw’s lomatium in the 
Eugene West zone will focus on the larger populations, management of smaller patches remains 
important for maintaining connectivity at the landscape scale, preserving genetic diversity, and 
(potentially in Eugene West in the future) for meeting recovery goals. A critical component is to address 
the potential needs for future augmentation and introduction, articulate considerations and information 
needs, and begin to develop parameters around augmentation and introduction that sufficiently 
preserve existing biological diversity while protecting patches and populations in the long term.  
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5 WILLAMETTE DAISY 

 
Populations of Willamette daisy in the Eugene West zone comprise a substantial number of the 

range-wide known occurrences of the species, however population sizes are below recovery targets and 
the species biology and management is not well understood. The WEW have been a core area for 
research and monitoring to answer questions regarding the Willamette daisy, but much more of this 
work is needed. Small population or patch sizes, uncertain management effects, and downward 
population trends at some sites suggest that this species may be at greater risk in the Eugene West zone 
than the other plant species addressed in this Action Plan.  

 
The Recovery Plan provides a detailed account of the life history and ecology of Willamette daisy 

(USFWS 2010). Relevant information is briefly summarized below to provide context for actions and 
recommendations set forth in this Action Plan. Information presented in this report is based on 
monitoring data collected through 2008. Additional monitoring in subsequent years may reveal changes 
in species’ population trends or recovery status. Refer to the USFWS recovery Plan and references cited 
therein for more information on species’ biology, population trends, and recovery models and 
strategies. 

 
5.1 SPECIES STATUS AND TRAITS 

Willamette daisy was listed as federally endangered on January 25, 2000 (USFWS 2000); Critical 
Habitat for the Willamette daisy was designated on October 31, 2006 (USFWS 2006) with one primary 
constituent element identified: early seral upland prairie, wet prairie, or oak savanna habitat with a 
mosaic of low-growing grasses, forbs, and spaces to establish seedlings or new vegetative growth; 
absence of dense canopy vegetation; and undisturbed soils.  

 
Willamette daisy is a perennial forb endemic to Oregon’s Willamette Valley. Its range extends from 

near Portland in Clackamas County south to the Eugene area, with many of the known populations 
concentrated in or near the West Eugene Wetlands. Recent surveys have documented over 30 occupied 
sites clustered in three population centers throughout the range (USFWS 2010), but many known sites 
are on private lands which are not protected. Threats include habitat loss due to urban and agricultural 
development, small population sizes, habitat degradation and competition from invasive herbaceous 
species and woody vegetation encroachment.   

 
Willamette daisy is found in both upland and wet prairies. Plants commonly grow as clumps or 

genets, consisting of one to many flowering stems, or ramets. Willamette daisy reproduces primarily 
from seed, but partial dieback of large clumps with many ramets can result in a patch that appears to 
consist of several individuals but is actually a single genet. Willamette daisy is pollinated by a variety of 
insect species (USFWS 2010). Management techniques including mowing and prescribed burning have 
shown neutral to potentially negative effects on height and diameter (Thorpe and Kaye 2007) as 
compared to controls, although Willamette daisy does appear to benefit from a decrease in competition 
from surrounding vegetation. Reintroduction efforts have demonstrated that transplanting greenhouse 
starts is more effective than seeding, and that removing competition may improve survival (Kaye and 
Brandt 2005). 
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5.2 WEW POPULATIONS 
 

5.2.1 DISTRIBUTION 

Populations of Willamette daisy are found throughout the West Eugene Wetlands, from TNC’s 
Willow Creek Preserve on the east, to the USACE’s Fern Ridge prairies on the west. Most of the WEW 
populations are found in wet prairie settings. Many of the populations are small, numbering from one 
plant to several hundred, although large populations are found at the USACE Fisher Butte and USBLM 
Willamette Daisy Meadow site.  Individual patches are owned and/or managed by USBLM (Willamette 
Daisy Meadow), the USACE (Fisher Butte) and TNC (Willow Creek), with only one plant on City property. 
Almost all of the plants in the WEW are remnant, although introductions did occur in 1999 at one site, 
USBLM’s Greenhill North, where 43 plants remain.   

 

5.2.2 MONITORING &POPULATION TRENDS 

The three major Willamette daisy populations in the Eugene West zone do not exhibit similar long-
term trends; the Oxbow West population has been increasing since monitoring began in 1999, the 
Willow Creek population grew from 1986 through 1997 and has since been in near steady decline, and 
long-term data are not available for the Fisher Butte population. A closer look at the larger populations 
shows that Willamette daisy populations increased following initial management focused on removing 
overtopping woody vegetation. Some managers also feel that higher-precipitation in late spring and 
early summer in those years may have played a role, but there is not enough data to know for certain. 
While larger populations have fluctuated, small populations of Willamette daisy in the WEW have stayed 
small or diminished over time.  As with the other plant species covered by this Action Plan, different 
monitoring methods have been employed by different managers and researchers over the years, 
preventing direct comparisons among populations.  

 

5.3 RECOVERY GOALS 
 

5.3.1 USFWS RECOVERY PLAN 

Recovery goals for Willamette daisy identify six zones and set population size and connectivity 
targets for each zone. The WEW are located within the “Eugene West” zone, an area extending west of 
the Willamette River across the valley floor, and ranging from south of the City of Eugene to the 
northern Lane County border (Figure 10). In the Eugene West zone, the USFWS sets the same targets for 
downlisting and delisting: at least 15,000 plants spread across a minimum of three populations. In 
addition to specific zonal targets, two additional populations totaling 10,000 plants are required for 
downlisting, and five additional populations totaling 25,000 plants are required for delisting (USFWS 
2010).  

 
The USFWS goals for Willamette daisy are the same as those for Bradshaw’s lomatium, refer to 

section 4.3.1 and Figure 10 for more detail. 
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Figure 10. USFWS Recovery Plan: Willamette daisy Recovery Zones and Population Size and Connectivity Targets 
Figures reproduced from Recovery Plan, pgs. IV-21, IV-25, and IV-32. 
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5.3.2 WEW RECOVERY GOALS  

In order to protect Willamette daisy in the Eugene West zone, the R2R partners have set a more 
conservative goal than the USFWS, and note explicitly that additional acres of suitable habitat or 
restorable new sites are needed.   

 
The R2R partners have developed preliminary local population size numbers that correspond to 

qualitative ranks, adapting TNC’s approach to measuring and tracking “Key Ecological Attributes,” for 
conservation targets (TNC 2003). This is a work in progress and likely to change, but is included in this 
Action Plan to share the conceptual approach to planning efforts and discussions occurring among the 
partners.  The local recovery goal would be to have all “recovery populations” in the Good – Very Good 
range, and to have criteria developed for site condition that would factor in to the overall ranking of 
each recovery population. Threshold numbers are higher than those the R2R partners developed for 
Bradshaw’s lomatium,   reflecting the relative rarity of Willamette daisy on the WEW landscape.  

 
Ranking Total Flowering Genets 

Poor <1,000 

Fair 1,000-5,000 

Good 5,000-25,000 

Very Good > 25,000 

 
 

5.3.3 RECOVERY STATUS 

The assessment of Willamette daisy in relation to recovery targets is based on data collected 
through 2008. More recent data should be reviewed to update specific numbers presented here; 
however the overall assessment for this species is not anticipated to change substantially. The R2R 
partners have prioritized managing prairies containing Willamette daisy including prescribed burning, 
mowing, and woody vegetation control. USBLM, USACE, and TNC have been monitoring populations and 
the USACE has begun producing Willamette daisy for the purposes of population augmentation at some 
sites.  

 
Willamette daisy populations in the WEW do not yet meet the downlisting threshold set forth by the 

USFWS for the Eugene West zone, with approximately 11,750 total plants in three populations. 
Additional monitoring is needed at Willow Creek to determine the total number of plants in that 
population, which may increase the total numbers somewhat. Each recovery population is ranked as 
“Fair” according to the criteria in section 5.3.2. A USFWS-approved management plan is needed for most 
sites, and prairie habitat at most occupied sites, while managed, does not meet high quality conditions. 
Importantly, ongoing management and restoration are needed for Willamette daisy to meet USFWS and 
WEW recovery targets in the Eugene West zone.  

 
 

Eug. West Recovery 
Population 

2008 Total Flowering 
Genets/Total Plants 

Meet 
USFWS 
pop’n 
size 

(≥5,000) 

Within 
pollinator 
distance? 

WEW 
Ranking 

Fisher Butte 4,000 / 4,400 N N Fair 

Willamette Daisy Meadow  4,400 / 5,000 Y Y Fair 

Willow Creek 1,991 / 2,350 N Y Fair 
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5.4 WEW RECOVERY APPROACH 
Willamette daisy recovery in the Eugene West zone will require concerted effort in a variety of 

areas. Surveys for new populations and protection of non-secured populations on private lands are 
needed, while known and protected populations on public lands require continued management and 
monitoring. The approach for Willamette daisy at the landscape-scale in the Eugene West zone follows 
the flowchart depicted in Figure 11. Short-term actions are depicted as blue boxes with management of 
existing populations being the highest priority, followed closely by research and monitoring. Research 
and monitoring will in turn inform management (i.e., adaptive management) and will also identify 
situations where augmentation of struggling populations or restoration is needed. While the green 
boxes also represent important steps for recovery of Willamette daisy, they are longer-term actions that 
will require planning and multiple years of on-the-ground preparation and are a lower priority until 
there is a better understanding of Willamette daisy habitat preferences, introduction techniques, and 
management.  

 
Figure 11.  Conceptual approach to Willamette daisy recovery for Eugene West zone. 

 

 

 

 

 

 

 

 

The blue circles in Figure 12 show the three WEW populations as grouped for recovery in the 
Eugene West zone. These are comprised almost entirely of remnant populations, though introductions 
have occurred at USBLM’s North Greenhill site in the northwestern edge of the Willamette Daisy 
Meadow recovery population. Several small populations will be managed along with the large 
populations, and may require augmentation in the short term to persist.  

 
 

5.5 PRIORITY ACTIONS  
Priority actions for Willamette daisy recovery in Eugene West fall into six major categories: surveys 

and protection, management, monitoring, research, augmentation and restoration. These six aspects of 
recovery were used to identify landscape-scale priorities in breakout groups during the Willamette daisy 
workshop, and so their inclusion here reflects not only priorities but to some degree the workshop 
structure and the topics addressed. The priority of each or the approach in general may be revised as 
our collective understanding of Willamette daisy populations in the Eugene West zone improves over 
time. Actions, their relative priorities (high, medium, and low), and sites where they should be 
implemented are provided in Table 4, linked to USFWS priority actions. Figure 13 presents these same 
items as the Willamette Daisy Action Plan Map. 

 

Survey & Protect 
(private lands) 

Research 

Restore 

 

Manage 

Monitor 

Augment 
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Figure 12. Map of Willamette daisy populations in Eugene West recovery zone. 

Blue circles show recovery populations and approximate totals of Willamette daisy plants as of 2008. 
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Table 4. Willamette Daisy Action Plan Table 

Project  Action Site(s)  

WEW/ 
Eugene 
West 

Priority 

USFWS 
Action 
Plan 

Priority* Notes 

Acquisition 
Protect known populations on 
private lands that are available for 
acquisition. 

Adjacent to Vinci & Oxbow 
West, seed collection sites 
near Spencer Butte 

H 2   

Maintain & Enhance Increase population size All occupied sites H 2   

Maintain & Enhance 
Invasive species - decrease non-
native grass cover 

All occupied sites H 2 Spp. of mgmt. concern <5% each. 

Maintain & Enhance 
Woody veg. removal - annually until 
no longer needed 

All occupied sites H 2 
Woody cover <15%, spp. of mgmt. 
concern <5%. 

Planning 

Annual Partner meeting to share 
progress toward implementing 
Action Plan, monitoring data & 
mgmt. outcomes 

All R2R partners H 2 
Each agency shares previous year’s 
monitoring data at minimum, to inform 
species’ recovery status. 

Planning 
Summarize recovery actions already 
underway 

All sites and R2R partners H 1, 2, 4 
Restoration underway, monitoring, 
research, etc. 

Recovery Progress 
Compare population and prairie 
habitat status to USFWS recovery 
benchmarks 

All sites and R2R partners H 1, 2, 4 Annual to periodic. 

Monitoring 
Continue annual population 
monitoring to track trends 

Oxbow West, Vinci, Willow 
Creek, Fisher Butte 

M 1 
If insufficient resources, work with R2R 
to determine which populations to 
monitor. 

Monitoring 
Survey all known patches to 
determine actual population size 

Willow Creek M   1   

Monitoring 

Summarize/analyze existing data, to 
determine how to move forward 
with monitoring. Goal includes 
being able to compare data across 
sites. 

All occupied sites M 1   

Monitoring 
Survey, monitor, & document 
hydrology 

All occupied large sites M ?  

Survey/Monitoring 

Engage the Long Tom Watershed 
Council & McKenzie River Trust to 
survey for Willamette daisy on 
private/conservation agreement 
parcels within the project area. 

Private lands M 4 
Monitoring data or baseline surveys may 
already exist. Incorporate into plan if so. 
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Project  Action Site(s)  

WEW/ 
Eugene 
West 

Priority 

USFWS 
Action 
Plan 

Priority* Notes 

Augmentation/Introduction 
Evaluate and consider population 
status and trend. Augment or 
introduce if appropriate. 

Greenhill, Balboa, N. 
Taylor 

M ? USBLM goal. 

Augmentation/Introduction 
Develop protocols for seed 
collection, grow-out, and tracking. 

Eugene West zone L 5 
Use as foundation USFWS 2008 
Programmatic B.O. for Western Oregon 
Prairie Restoration Activities. 

Augmentation/Introduction 
Initiate site preparation efforts in 
restorable wet prairie remnants for 
reintroduction 

Fern Ridge L 5   

Research 
Pursue answers to two research 
questions every 5 years. 

N/A L 4 
See Action Plan text for specific research 
questions. 

Survey 
Private lands for unknown 
populations. 

 N/A L 1 
Work with USFWS to find additional 
populations based on surveys they have 
done in our area. 

*USFWS Action Plan Priorities: 
1. Survey and monitor 
2. Habitat protection, management, and restoration 
3. Seed collection for propagation and banking 
4. Research 
5. Augment small populations and reintroduce to suitable habitats 
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Figure 13.  Willamette daisy Action Plan Map 
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5.5.1 SURVEYS AND PROTECTION 

The R2R partners collectively have good knowledge and understanding of the distribution of Willamette 
daisy on existing protected sites that are part of the WEW. The discovery of a lone Willamette daisy 
plant by a botany monitoring crew on a City site in 2009 demonstrates that new occurrences may still be 
found. However, consensus among managers and ecologists is that any future findings on protected 
sites will most likely be comprised of very small patches of plants. Yet, the abundance and distribution of 
Willamette daisy on private lands in the Eugene West zone remains unknown. Surveys conducted by 
USFWS recovery staff or groups that work with private landowners, such as the Long Tom Watershed 
Council (an R2R partner), may reveal new populations on privately owned lands. If landowners are 
interested and willing to voluntarily partner with USFWS or an R2R partner, pursuing opportunities to 
improve protection of Willamette daisy via conservation agreements or easements is desirable in the 
Eugene West zone. In addition, lands that are made available for sale adjacent to known populations, 
whether occupied or not, should be considered for purchase for future restoration and introduction. 
Such opportunities should always be weighed against sites that are occupied and/or managed at the 
time, so as to protect existing populations by not overextending limited resources. 

 

5.5.2 MANAGEMENT 

Management activities should continue annually at all occupied Willamette daisy sites. Removal of 
woody vegetation can be accomplished by hand and historic monitoring data suggests that this action 
may ‘release’ Willamette daisy from overtopping shade and allow the population to expand.  A second 
priority across WEW lands is to decrease cover by non-native grasses. Species such as tall fescue 
(Schedonorous phoenix), creeping bentgrass (Agrostis capillaris or A. stolonifera), and sweet vernal grass 
(Anthoxanthum odoratum) compete significantly with Willamette daisy, developing a dense thatch 
layer, crowding the daisy plants, and potentially decreasing pollinator resources, which may affect seed 
set in small daisy populations. One option is to test applications of a grass-specific herbicide (working 
with USFWS for permission to use herbicide in an occupied area), making sure to monitor both target 
(grass) and non-target (Willamette daisy) effects. Management of woody and herbaceous competition 
methods need to be assessed to determine the most effective treatments from an implementation and 
cost perspective.  

 
Annual mowing and periodic burning should be thoughtfully evaluated before implementing, as the 

short-term effects (5 yrs.) from these treatments can be neutral to negative (Thorpe and Kaye 2007). 

 

5.5.3 MONITORING 

Overarching principles for monitoring are included in Appendix 1. Monitoring of Willamette daisy 
populations has been annual to sporadic across ownerships in the past, dependent upon capacity and 
each partner’s monitoring and management goals. It is essential for monitoring to continue but 
determining which populations should be monitored poses a challenge, as capacity is too limited to 
monitor all Willamette daisy at the level desired. Large populations contribute the majority of plants on 
the landscape and are exhibiting both increasing and decreasing population size trends at different sites, 
while small populations are important to monitor due to threat of extirpation. Further, the value of 
maintaining monitoring at sites with long-term data sets should be considered prior to ceasing 
monitoring at a site. Future monitoring sites should be selected based on their ability to answer 
questions pertinent to management of individual populations and population trends at the landscape 
scale, in a manner that also reduces overall effort expended in data collection and analysis. 
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The first step in defining a monitoring program is to articulate landscape-scale monitoring goals. 
Optimally, the approach would also incorporate any additional site-specific monitoring goals of interest 
to the partners. At a minimum, monitoring should utilize a statistically valid design and enable 
comparison of Willamette daisy population size and trend across sites. A secondary goal is to track 
response to management treatments.  

 
Once monitoring goals have been defined, the next step is to gather existing monitoring data and 

reports from the WEW, and review the data to decide if the current level of effort is providing sufficient 
detail to address questions of interest. If current levels of effort accomplish this goal and are 
sustainable, then protocols could be standardized across all WEW sites. Standardizing monitoring 
methods across all sites may not be practical for reasons of population size, distribution, or other 
characters, or simply lack of capacity. In this case, standardized methods could be employed at the large 
populations, or to monitor key objectives. If resources are insufficient, the partners could turn towards 
volunteer citizen science programs to aid in data collection.  

 
Monitoring methods should also encompass a description of data to be collected, and link that to 

historic data so that long-term trends can be compared. Currently, the total number of plants and total 
number of flowering stems are being censused at several sites. These may be the best metrics to 
continue, or may need to be supplemented. Finally, data should be stored in a centralized location 
accessible to all of the partners, to facilitate adaptive management practices. 

 
 

5.5.4 RESEARCH 

There is a fundamental need to better understand Willamette daisy biology, habitat preferences, 
and management techniques for occupied sites. Research on genetics questions would inform seed 
collection protocols, mixing and transfer protocols, and help identify refugia sites. Several high priority 
research questions were identified during the Willamette daisy workshop that would inform future 
management of the species in the Eugene West zone and across its range.  
 
Management: 

 What are the effects of prescribed burning on Willamette daisy? On the number of flowering 
stems? As compared to effects on non-natives in the surrounding prairie?  

 Conduct a demographic study on Willamette daisy under prescribed burning and mowing 
regimes. Determine longevity of individual plants. 

 Evaluate methods of invasive species and non-native grass control in existing Willamette daisy 
populations. 

 

Biology/Recovery 

 Determine how genetic diversity in Willamette daisy populations is distributed across 
populations in the WEW to assist in making conservation decisions. Some options would be to 
compare wet and upland prairie collections in a common garden study, a morphometric study of 
all populations, or a reciprocal transplant experiment (land managers would need to approve 
introductions).  

 Low seed viability has been observed. Is this a problem? If so, why is this happening? Investigate 
pollinator limitation, physiological issues, year-to-year variation in environmental conditions to 
determine why low viability occurs. 
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 How do the following affect Willamette daisy plant survival: 

- Prairie quality (native plant composition)  
- Soil nutrient status 
- Competition from aggressive exotics (vegetation stature and density) 
- Hydrology (the large Oxbow West population is adjacent to a property boundary where 

development is planned) 

 Compare site preparation techniques for endangered species reintroduction, including 
herbicide, solarization, fire, mowing, carbon addition. 

 What are the characteristics of the seed bank for Willamette daisy? 

 

5.5.5 AUGMENTATION/INTRODUCTION 
Although the recovery strategy for Willamette daisy will first focus on management, augmentation 

of very small patches and introduction at restoration sites is very likely needed to achieve recovery goals 
in the Eugene West zone. Development of an augmentation and introduction program for Willamette 
daisy would be subject to the criteria described in Appendix 2. 
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Any monitoring program undertaken collaboratively by the R2R partners should be well thought-
out, provide accurate and timely data, and inform progress toward meeting recovery goals (USFWS and 
WEW) as well as any additional individual partner goals. In order to accomplish this, the R2R partners 
will need to develop protocols that are acceptable to all.  At a minimum, protocols should incorporate: 

1. Stated monitoring goals, methods, and size of acceptable confidence intervals; 
2. Standardized monitoring parameters (Design (sample/census), features recorded, (flowering 

plants, number of umbels), and analyses); 
3. Measures of density and frequency by life stage within patches (these are repeatable and 

inform comparisons to recovery goals); and  
4. Methods for documenting the target species’ patches/populations in mapping/GIS. 

A baseline (T0 for this collaborative effort) assessment of habitat quality at all occupied sites is 
warranted, to establish cover of native and non-native grasses, high fidelity prairie forbs, and woody 
vegetation, and presence of any highly aggressive invasive species.  

 
Whether collaborative monitoring occurs or each partner continues to monitor their own 

populations, there is value in sharing information among the group members. The R2R partners should 
meet annually or periodically to discuss trends in target species populations on lands they own or 
manage, addressing not only quantitative population goals but other observations that may not be 
measured as part of the monitoring program. Outcomes of these sessions (monitoring data in particular) 
would be shared with the Oregon Biodiversity Information Center (ORBIC) and USFWS recovery staff, as 
well as any other interested parties. 

 
The value of maintaining monitoring at sites with long-term data sets should be considered prior to 

ceasing monitoring at a given site. Future monitoring sites should be selected based on their ability to 
answer questions pertinent to management of individual populations and population trends at the 
landscape scale, in a manner that also reduces overall effort expended in data collection and analysis. 

 
Many if not all of the R2R partner agencies are experiencing budget shortages and forecasts of long-

term budget decreases. In the absence of funds available for monitoring, the ability to continue 
collecting data on long-term data sets will be important. Two options that may enable continued 
monitoring under a scenario of insufficient funding are: 

 
1. Development of a citizen science program, especially to census reproductive plants in small 

patches/populations.   

 Kincaid’s lupine and Bradshaw’s lomatium are fairly simple to identify when flowering. 
Patches are often found within a heavily grass-dominated matrix, facilitating detecting 
and distinguishing these two species.  

 This method has worked well at Howard Buford Recreation Area, a county park in 
Eugene East zone where volunteers have collected Bradshaw’s lomatium monitoring 
data for years. The individuals involved are highly qualified, committed, and can train 
others to also collect the data. A similar program would be desirable in Eugene West. 

2. Photo monitoring. This method could be used for smaller patches that may not need to be 
annually sampled or censused, but where the monitoring interest is in confirming the patch is 
still similar in size, extent, and number of flowering plants to the previous year. 
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A successful augmentation or introduction program requires careful thought and consideration in 

the planning stages, as well as several years of lead time to develop plant materials and prepare sites for 
receiving them. Any augmentation/introduction efforts should be tracked to learn from attempts, and 
should serve the double purpose of answering a specific research question as well as gaining additional 
plants or populations. The USFWS 2008 Programmatic B.O. for Western Oregon Prairie Restoration 
Activities provides a good foundation and guidelines for these actions. 

  
 

Rationale for undertaking augmentation/introduction includes: 

 To increase the number of populations; 

 To increase size of existing populations; 

 To establish connectivity between populations; 

 To buffer losses from existing sites where the landscape is vulnerable; 

 To establish populations with greater long-term viability/stability (i.e. rather than focus 
augmentation on small populations confined to small remnants, introduce plants to establish 
new populations in secure, larger, high-functioning restoration sites). 

 
Factors to be decided before initiating an augmentation/introduction program include: 

 Parameters around where plants could be moved or added, including describing when to 
salvage; 

 Determining whether a common garden/reciprocal transplant study is needed to compare 
genetics of the 3-5 core populations before any outside seed would be introduced to any of 
them; 

 Determining whether augmentation should occur within or near a remnant, and if so, how near; 

 When augmenting to provide connectivity between existing populations, defining if 
augmentation is from a large population to small or just within small populations; and  

 Identifying sites that have appropriate habitat for introduction and augmentation. 
 

Criteria to be met prior to augmenting/introducing include: 

 A commitment to long-term management of the aug./intr. site; 
 Presence of high quality habitat at the aug./intr. site; 
 Site preparation is completed; and 
 Population size at the augmentation site falls below the minimum population size to produce 

seed. 
 

Parameters of an augmentation/introduction program for the Eugene West zone include: 

 Planning for a multi-year effort.  

 Selecting sites to receive plant materials – evaluate the carrying capacity for augmentation sites 
and extent of suitable habitat for introduction sites. 

 Deciding whether sources that may have differing genetics should be mixed or not. In 
practicality, the genetics of different sources may never be known and this decision may have to 
be made without that knowledge. 

 Obtaining Plant Materials:   
- Define appropriate size of a population being used for grow out (number of parent plants 

and number of seeds) 
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- Establish seed collection protocols.  
 Seed collection methods: when and where will seed be collected and whether it will be 

returned to the site or used for grow out. 
- Track the source of all plant material collected, grown, and planted. 
- Increase seed availability through harvesting and storing seed. Plant later when sites are 

ready to receive materials. This strategy may not work for species whose seeds do not store 
well. 

- Develop nursery grow out methods. 
- Establish refreshment protocols for grow out plots. 

* The USFWS 2008 Programmatic B.O. for Western Oregon Prairie Restoration Activities 
provides a good foundation and guidelines for these actions. 

 
Developing methods for tracking the augmentation sites:  

 Use heritage program or database. Notify ORBIC, so there is a record that a given population is 
augmented/introduced versus remnant. 

 Document type of material used (seed/plants), number, and locations. 

 Document the treatments applied in advance of plant materials introduction. 

 

Augmentation and/or introduction are not always desirable actions to undertake, and it is equally as 
important to define when these actions would not be pursued as when they would.  

Situations when off-site plant material should not be introduced into an occupied or restoration site are: 

 Refugia sites. These sites serve as sources of native genetic plant material and as natural 
populations available to be studied as controls for monitoring or research studies. In general, 
plant material from other populations should not be introduced.  

- In some cases these sites may receive plant materials. Criteria should be developed 
stating what those conditions are. For example, threshold ‘floor’ or ‘basement’ values 
should be established that would have to be reached at these core populations to 
trigger addition of plant material. Parameters could include population size, trend, 
reductions in seed development, or recruitment, etc. 

 Sites with no protection (i.e., no public or conservation ownership or conservation 
easement/agreement). 

 When a new introduction would jeopardize a current population under management by 
removing resources (funds and/or management capacity).  


