


Conservation Assessment
for
Seaside Hoary Elfin
(Callophrys polios maritima)





May 2017





Author: Dana Ross is an independent entomologist and Lepidoptera specialist
living in Corvallis, Oregon.

Interagency Special Status and Sensitive Species Program
USDA Forest Service Region 6, Oregon and Washington
USDI Bureau of Land Management, Oregon and Washington



Table of Contents
Executive Summary	                                                                                                                      4
I.  Introduction	                                                                                                                      6
A. Goal	                                                                                                                      6
B. Scope	                                                                                                                      6
C. Management Status	                                                                                              6
II. Classification and Description	                                                                                              7
A. Systematic and Synonymy	                                                                                              7
B. Species Description	                                                                                              7
C. Similar Species                                                                                                                8
III. Biology and Ecology	                                                                                                        10
A. Life History	                                                                                                        10
B. Activity Pattern and Movements	                                                                                10
C. Food Habits	                                                                                                        11
D. Range, Distribution, and Abundance	                                                                    11
E. Population Trends	                                                                                                        12
F. Demography	                                                                                                        12
G. Habitat	                                                                                                                    13
H. Ecological Considerations	                                                                                            14
IV. Conservation	                                                                                                                    14
A. Threats to the Species	                                                                                            14
B. Conservation Status	                                                                                            16
C. Known Management Approaches	                                                                                17
D. Management Considerations	                                                                                17
V. Research, Inventory, and Monitoring	                                                                                18
Acknowledgments	                                                                                                                    19
References	                                                                                                                                20




Disclaimer
This conservation assessment was prepared in an effort to compile available information on a rare coastal butterfly subspecies - the Seaside Hoary Elfin (Callophrys polios maritima) - that is or may be present on Forest Service or BLM lands along coastal Oregon.

While this publication is intended to inform National Forest and BLM personnel of the current state of knowledge and potential conservation need for this butterfly, it does not constitute a management decision by the Forest Service or BLM or any other Federal agency.


Executive Summary
Subspecies: Seaside Hoary Elfin (Callophrys polios maritima (J. Emmel, T. Emmel & Mattoon, 1998)), to include the Lincoln County, Oregon population currently referred to as “Callophrys polios (Cook & F. Watson, 1907) (C Oregon coastal segregate)” (Warren et al 2012).

Taxonomic Group: Insects; Order Lepidoptera (Butterflies and Moths).

Management Status: The subspecies maritima is designated as a Strategic species in Oregon  by Region 6 and OR/WA BLM (see the interagency website at https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml).  At the species level, the Hoary Elfin has a Heritage Global Rank of G5, the subspecies discussed here is ranked as T2T3.  It is on the Oregon Biodiversity Information Center List 1.  It is listed as a State Strategy Species by the Oregon Department of Fish and Wildlife.  It is not listed as a Special Status invertebrate by the California Department of Fish and Wildlife.

Range: The present-day global distribution of the Seaside Hoary Elfin (SHE) includes a minimum of three extant populations documented from Lake Earl, California north to coastal Lincoln County, Oregon (Emmel et al 1998).  No additional historical populations are known (Evergreen Aurelians 2017, OSAC 2017).

Habitat: Relatively undisturbed coastal sand flats and associated shore pine (Pinus contorta) forest edges and openings that support extensive stands of the larval hostplant, commonly known as bearberry or kinnikinnick (Arctostaphylos uva-ursi) (Emmel et al 1998).

Abundance: Adult surveys include the following population estimates or total number of observations within a given year: Lake Earl (Del Norte Co., California) – population estimate of 835 – (Ross 2009); Pistol River State Park (Curry Co., Oregon) – 6 observations over 3 dates (March 13 to April 20) with a 1-day peak count of 4 (April 20) (Ross 2005), 19 observations over 3 dates (April 11 – May 7) with a 1-day peak count of 10 (April 11) (Ross 2008); Waldport/Driftwood Beach State Recreation Site – 116 observations over 4 dates (April 18 to May 25) with a 1-day peak count of 49 (May 2) (Ross 2005), 33 observations over 3 dates (April 26 to May 15) with a 1-day peak count of 27 (May 15) (Ross 2008), 4 observations over 3 dates (May 2 to May 20) (Ross 2016).

Threats: Global threats include development or any other influence that leads to loss or degradation of habitat within the limited areas occupied by this insect.  Threats specifically include encroachment from shore pine, competition from invasive European beachgrass and sweet vernal grass, undo disturbance to the insect (any life stage) or its habitat by hikers, dogs or off highway vehicles (OHVs), illegal dumping, and “taking no action” to protect or restore degraded SHE habitats that were observed to be slowly degrading over time (Ross 2009, Alan Barron personal communication).

Management Considerations: Conserve all known populations of SHE occupied habitats with bearberry.  Restore and/or manage SHE habitats as needed to improve habitat quality and to encourage use by the butterfly.  Restoration of important habitats may require removal of encroaching or invasive trees, shrubs and/or grasses and/or augmentation of additional bearberry from local genetic stock.  Avoid herbicide or insecticide (particularly Bacillus thuringiensis (Bt, Btk)) use in occupied habitats or in areas immediately adjacent to occupied habitats unless absolutely necessary, as they may be harmful or fatal to SHE, its requisite larval hostplant and/or adult nectar resources.  Consider reclaiming lost peripheral habitats.  Discourage public access through SHE habitats, or limit to a small number of well-defined trails that will not disturb SHE adults, when present, or bearberry hostplants at any time; such may require seasonal closures to SHE habitats.  Public outreach to support SHE conservation is recommended to encourage support for SHE conservation as well as volunteer help with conservation-related tasks.

Research, Inventory, and Monitoring Opportunities: Surveys for undiscovered populations of SHE are needed within all potential habitats where surveys have not yet taken place (Ross 2005, 2007, 2008) and may include coastal dune habitats as far north as Washington and British Columbia (Emmel et al 1998).  Annual surveys for SHE adults at occupied sites can verify continued occupation and may elucidate trends in adult abundance over time in response to management actions or naturally occurring events.  Research that seeks to better understand any aspect of the butterfly or its habitat may be worth considering.



I. Introduction

A.  Goal
The goal of this Conservation Assessment is to summarize existing information regarding the biology and ecology of the Seaside Hoary Elfin (Callophrys polios maritima and similar populations, hereafter referred to as SHE), threats to the subspecies, and management considerations to provide information to assist in the formulation of options for management activities.  This species is of concern due to a highly restricted distribution, small number of isolated populations, small population size, narrow habitat requirements, shrinking habitat size and quality, sensitivity to anthropogenic disturbance, and vulnerability to local extirpation without active habitat management.  Federal management for this species follows OR/WA BLM Special Status Species (SSS) and Region 6 Sensitive Species (SS) policies.

For OR/WA BLM administered lands, SSS policy details the need to manage for species conservation.  For Region 6, SS policy requires the agency to maintain viable populations of all native and desired non-native wildlife, fish and plant species in habitats distributed throughout their geographic range on National Forest System Lands.  Management “must not result in a loss of species viability or create significant trends toward federal listing” (FSM 2670.32) for any identified SS.

B.  Scope
The geographic scope of this assessment includes both the known and suspected range of SHE in Oregon.  While the emphasis is on federal lands, knowledge compiled from federal and non-federal lands outside of this area are included as is relevant to the overall conservation of the insect.  This assessment summarizes the relatively limited amount of available information pertaining to this poorly documented butterfly since the description of Callophrys polios maritima in 1998 (Emmel et al 1998).  Recent surveys for SHE within the Oregon Dunes NRA portion of the Siuslaw National Forest (Ross 2014, Ross 2015) make this assessment both timely and useful.  Most threats included here are those which are known and likely to become more problematic over time if not addressed in the near term.  Others are merely suspected as potential long term threats.  Statements that are uncertain or inferred are acknowledged where appropriate.

C.  Management Status
The subspecies Callophrys polios maritima is designated as a Strategic species by Region 6 and OR/WA BLM (changes to status can be found at the interagency website, https://www.fs.fed.us/r6/sfpnw/issssp/species-index/fauna-invertebrates.shtml).  While at the species level the Hoary Elfin has a Heritage Global Rank of G5 (secure, abundant, common and widespread), the subspecies discussed here is ranked as T2 (imperiled in Oregon) T3 (vulnerable, rare, threatened or uncommon in Oregon).  It is on the Oregon Biodiversity Information Center (website, http://inr.oregonstate.edu/sites/inr.oregonstate.edu/files/2016-rte-inverts.pdf) List 1 (threatened or endangered throughout range). It is listed as a Conservation Strategy Species by the Oregon Department of Fish and Wildlife (website, http://oregonconservationstrategy.org/ocs-strategy-species/invertebrates/.  It is not listed as a Special Status invertebrate by the California Department of Fish and Wildlife (website, https://www.wildlife.ca.gov/Conservation/Invertebrates).

The earliest record of SHE as an insect of conservation concern appears in the April 1987 publication of the Oregon Natural Heritage Database, when the butterfly was known as Incisalia polios obscurus and was listed only from Lincoln County, Oregon.  As that taxonomic entity, it was listed under the heading of “Taxa Apparently Extirpated from Oregon”.  In the May 1991 edition of that same publication it was placed on the ONHP List 2 (threatened with extirpation or presumed to be extirpated from the state of Oregon), remaining as such in the 1993 and 1995 publications, but with the addition of Curry County as part of its Oregon range.  In the 1998 edition, Hoary Elfin populations from Umatilla and Union counties were added to the subspecies obscurus.  After the formal description of the subspecies maritima in 1998, it was separated from the inland (Umatilla and Union counties) populations and given the Heritage Global Rank of G5 and T2T3 and remained on List 2.  It was elevated to List 1 and given a State Rank of S1? in 2004 and was unchanged in the 2007 edition.  The S1? designation was revised to S1 in 2010.  No additional changes were made through the 2016 edition of the Oregon Rare, Threatened and Endangered Species publications.


II. Classification and Description

A. Systematic and Synonymy
The subspecies Callophrys polios maritima (Seaside Hoary Elfin) belongs to the:
	Subfamily Theclinae (Hairstreaks, including elfins);
	Family Lycaenidae (Gossamer Wings);
Order Lepidoptera (Butterflies & Moths).
		
The earliest record of a documented SHE appears to be from three specimens collected “among low manzanitas” on May 12, 1963 from “Waldport, ½ mi. N. of bridge (4 mi. N. of Drift Cr. Rd., N. of Waldport)” by D. L. Mays (The Evergreen Aurelians).  At that time the butterfly was assumed to be Callophrys polia obscura (Dornfeld 1980), although that subspecies was later clarified as belonging to another set of populations (Warren et al, BOA).   The discovery of two additional coastal populations of the Hoary Elfin at Lake Earl, California and Pistol River, Oregon, led to the description of the subspecies maritima (Emmel et al 1998).  The common name “Seaside Hoary Elfin” has been in use since at least 2005 where it appeared in a Xerces Society Fact Sheet (Ross, Black & Lauvray 2005).  Whereas the Waldport area (Lincoln County) population is currently referred to as the “C Oregon coastal segregate” (Warren et al 2012), it has not been formally described as a distinct subspecies.

B. Species Description
SHE is a small butterfly (forewing length about 12.5mm).  Male and female SHE adults are similar in appearance (see photos below).  The dorsal surface (upperside) of the wings is dull grayish brown with an area of tan to orange-tan overscaling in the basal and postbasal areas of the forewing, and may have orangish tan overscaling (males) or pale gray with dark brown overscaling (female) near the anal angle of the hindwing.  Males exhibit a pale brownish gray androconial scale patch on the forewing.  The ventral surface of the wings is dull black-brown (males) or black and pale gray to sometimes reddish (females) with a broad marginal area of pale gray overscaling, particularly on the hindwing (Emmel et al 1998). 


[image: ]  [image: ]
Seaside Hoary Elfin (Callophrys polios maritima): male upperside (note androconial patches on forewing) and underside.

 [image: ]   [image: ]
Seaside Hoary Elfin (Callophrys polios maritima): female upperside and underside.

C. Similar Species
Generally speaking, elfins are small brown tailless hairstreaks in the genus Callophrys (formerly Incisalia).  There are two species of elfin butterflies whose habitats and flight periods largely overlap with SHE and that can be difficult to distinguish from it unless inspected closely.  These include the coastal subspecies of the Western Pine Elfin (Callophrys eryphon purpurascens) and the Brown Elfin (Callophrys augustinus iroides).  

A third elfin species that could potentially be found near SHE habitats is Moss’s Elfin (Callophrys mossii), although it requires rock or cliff habitats supporting stonecrops (Sedum species) and is less likely to be found in dune-based environments.  Finally, worn or damaged (particularly tailless) individuals of the Cedar Hairstreak (Callophrys gryneus) could potentially be confused with SHE.


[image: ]   [image: ]
Western Pine Elfin (Callophrys eryphon purpurascens): upperside and underside.  This species is widely associated with shore pine habitats along the Oregon coast.
[image: ]    [image: ]
Brown Elfin (Callophrys augustinus iroides): male upperside and underside.  This species uses bearberry and other manzanitas as a larval hostplant.

[image: ]    [image: ]
Moss’s Elfin, (Callophrys mossii ssp.): male upperside and underside.
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Cedar Hairstreak (Callophrys gryneus nelsoni): male upperside and underside.

All specimen photos were taken by the author, Dana Ross.  Additional images of the above species can be found at the website: http://www.butterfliesofamerica.com.


III. Biology and Ecology

A. Life History
A complete life history account for the Seaside Hoary elfin does not appear to have been published although some details are known.  All stages of the butterfly are closely associated with the bearberry (Arctostaphylos uva-ursi) larval hostplant (Warren 2005).  Where SHE occurs, the local low-growing ecotype appears to be preferred or possibly required as SHE females do not appear to utilize taller species of Arctostaphylos or hybrid A. uva-ursi plants, at least at the Pistol River site (Alan Barron observation).

SHE has a single annual generation.  Adults have been observed flying from mid-March (Pistol River population) through late May (Waldport area population) (Ross 2005).  Peak abundance for adult SHE has been observed from mid-April through mid-May, depending on the given site and year (Ross 2008).  According to Pyle (2002), adults often nectar on bearberry flowers; eggs are often laid on the flower stalk and hatch into pink larvae that become green as they mature; the pupa is the overwintering stage.

B.  Activity Pattern & Movements
Adult SHE activity has been observed during sunny mid-day conditions (Ross, personal observations).  Adults are so intimately associated with host bearberry patches that they probably do not fly far in search of additional habitat patches, especially if there are natural barriers such as water or trees (author’s speculation). Neither sex is particularly conspicuous and may go unnoticed unless disturbed.  Adults often perch on the hostplant, but may settle on nearby vegetation if they are flushed from a preferred bearberry perch.  On one particularly windy survey day, a flushed male that was about to be blown beyond the border of a large patch of bearberry was observed literally dropping out of the air to remain within its preferred microhabitat (Ross, personal observation).  This behavior may be responsible, in part, for the extreme isolation and localized occurrence of this insect.  Males have been observed defending preferred habitat perch sites from conspecific male elfins as well as males of the brown elfin and Western pine elfin.  McCorkle observed females laying eggs on bearberry at the Driftwood site. 

C.  Food Habits
Whereas adults of both sexes have been observed taking nectar from bearberry flowers, other nectar sources that are low-growing and available, such as strawberry (Fragaria), might also be used.  With few exceptions, butterflies are facultative generalists as pertains to nectar resources and SHE is unlikely to be any different in this regard (personal observations).

D.  Range, Distribution and Abundance
Range.  The documented range of SHE extends from Lake Earl in Del Norte County, California north to Lincoln County, Oregon.  Emmel et al (1998) proposed that the potential range for SHE would include coastal dune habitats with bearberry as far north as Washington and British Columbia.

Distribution.  The known distribution for SHE remains limited to the three sites from where it was originally described, namely, Lake Earl (Del Norte, California), Pistol River (Curry County, Oregon) and the Waldport area (Lincoln County, Oregon) (Emmel et al 1998).  The approximate boundaries of SHE habitats at each site are as follows:

Lake Earl – From 0.5 to 2.0 kilometers inland, and from the Del Norte County Airport north to Kellog Road.

Pistol River – From 1.0 to 1.5 kilometers inland, and from the Hwy 101/Carpenterville Road ODOT pullout (even with Crook Point) north for 1.7 kilometers.

Waldport area – On bluffs immediately adjacent to the beach to 0.1 kilometer inland, and from the Bayshore dunes (north side Alsea Bay) north for 5.7 kilometers.

Surveys Conducted Without Success – Surveys for additional Oregon SHE populations in coastal habitats with bearberry have been conducted throughout much of the southern and central portions of the Oregon coast without success.  In 2006, surveys took place at the Bureau of Land Management’s North Spit ACEC and New River ACEC properties in Coos County (Ross 2006). Many sites were also surveyed between the Oregon-California border and Gold Beach, from Heceta Head to Waldport, and from Newport to Lincoln City in 2007 (Ross 2007).  Additional surveys were conducted the following year on the south coast between Hunter Creek and Cape Blanco and further north between Bandon and the Sutton Creek/Alder Dune sites just north of Florence (Ross 2008).  More recently, surveys took place within the Oregon Dunes NRA (Siuslaw National Forest; Ross 2014, 2015) and at four State of Oregon properties, the northernmost being the Sitka Sedge Natural area just south of Sand Lake in Tillamook County (Ross 2016).  

Although the Rogue River-Siskiyou National Forest, Siuslaw National Forest, Coos Bay BLM District, and the Northwest Oregon BLM District all “suspect” the species as potentially occurring on their administrative units due to the presence of habitat there, to date surveys have not documented any populations on any of these lands. 
[bookmark: _GoBack]
Abundance.  No SHE abundance estimates have been gathered for any population on a regular basis.  The numbers below should be considered historical and placed in context with the given year.  

Lake Earl - In 1990 when the Lake Earl population was first discovered by Alan Barron, he estimated the SHE population size to be in the range of 1,500-2,000 adults (Alan Barron, personal communication).  A 2009 Lake Earl population estimate found just 835 adults, (Ross 2009).

Pistol River – Barron reported “many” SHE observed here on State Park lands and vicinity from March 30 – April 11, 1991 (Evergreen Aurelians 1996).  Later surveys by Ross documented relatively few adults.  In 2005, a total of 6 observations were made over 3 dates (March 13 to April 20) with a 1-day peak count of 4 (April 20) (Ross 2005); In 2008, a total of 19 observations were made over 3 dates (April 11 – May 7) with a 1-day peak count of 10 (April 11) (Ross 2008).  A single SHE adult was reported (photographed) April 18, 2016 by Vanessa Blackstone (Oregon Parks & Recreation Department) on the ODOT right-of-way adjacent to park property (personal communication).  Near term extirpation of the Pistol River population appears possible. 

Waldport Area (including Driftwood Beach) – D. L. Mays collected a total of 3 adult SHE on May 12, 1963 from “among low manazanitas” 4 miles north of Drift Creek Road.  Additional specimens were taken sparingly by Dornfeld and Rice in that same area between April 12 and May 8 during the years 1970 to 1991 (Evergreen Aurelians 1996), with a few additional specimens obtained by other collectors through May 4, 2013 (OSAC 2016).  In 2005, a total of 116 SHE observations were made over 4 dates (April 18 to May 25) with a 1-day peak count of 49 (May 2) (Ross 2005).  In 2008, a total of 33 observations were made over 3 dates (April 26 to May 15) with a 1-day peak count of 27 (May 15) (Ross 2008).  In 2016, an additional 4 observations were made over 3 dates (May 2 to May 20) at Driftwood (Ross 2016).

E. Population Trends
According to the above numbers of SHE abundance, there appears to be a negative trend for all known populations. At Lake Earl, SHE abundance was estimated in 1990 at 1,500 to 2,000 (Alan Barron) and again in 2009 at 835 (Ross 2009), suggesting a reduction in population size of about 50% over the previous 19 years.  At Pistol River State Park, the “many” elfins reported by Barron in 1991 fluctuated between 6 (2005) and 19 individuals (2008), according to Ross.  Blackstone’s recent observations (April 2016) suggest, however, that habitats formerly supporting SHE may no longer do so, despite SHE being observed and photographed on adjacent ODOT property.  While the once reasonably common (116 observations in 2005) Waldport area population – once present from Waldport north to near Seal Rock – has been monitored only in the vicinity of Driftwood Beach, just 4 observations were made at the latter location in 2016.

F. Demography
Based on current knowledge, all populations of SHE are geographically and, therefore, genetically isolated.  Whereas the Lake Earl population appeared to be large enough to remain viable when last assessed, the potential for a reduction in habitat quality and connectivity was a concern (Ross, 2009).  The impact to the Curry County SHE population from the loss of formerly occupied habitats at Pistol River State Park is unknown.  If adjacent ODOT and private lands do not host a sizeable SHE population – and there is no evidence that they do – the population may well be subject to inbreeding depression and eventual extirpation.  The Waldport area population also appears to be small and vulnerable and could suffer a similar fate.  It bears repeating that the Waldport population, currently known as the “C Oregon coastal segregate”, while phenotypically similar to the more southerly populations, is considered distinct (Warren et al 2012).

No population viability analysis is available for SHE, although one was used to develop recovery criteria for another endangered PNW butterfly (Fender’s blue, Plebejus icarioides fenderi) (Schultz & Hammond 2003).

SHE is adapted to coastal maritime conditions.  Adults fly during warm, sunny conditions and may be at least somewhat active under less optimal ones.  Mating and oviposition is likely influenced by the amount of available good weather during the adult lifespan.  Ecological conditions that influence egg, larval or pupal stages are less clear.  Mortality from predators undoubtedly occurs, but has not been observed for this butterfly.

Within each isolated SHE population there are additional metapopulation dynamics.  Barriers between portions of a given population may or may not occur due to the degree of connectivity between habitat patches.  While as yet undocumented, areas of dense trees or shrubs between patches of bearberry hostplant, areas exposed to strong winds, or simply too great a distance between habitat patches may somewhat limit or even prevent adult movement between them.  Recall that SHE adults appear to remain very close to areas with bearberry and are usually observed on it.

Given that a site is occupied, the single factor that would appear to have the most influence on SHE population size and growth is the abundance of healthy bearberry growing in open, sunny, coastal dune microsites.  The plant is absolutely essential for SHE population persistence.  Bearberry is the only known larval food, its flowers provide nectar for adults, and both sexes appear to spend virtually all of their time on the plant or in its immediate vicinity.  Less than optimal resources – reduced bearberry abundance, competition, encroachment or shading from other plant species – can be expected to reduce SHE population size. 

G. Habitat
The Lake Earl population occupies a relatively large, flat expanse on the south and west periphery of Lake Earl.  Portions of the population occupy bearberry patches within variously sized glades and along open portions of forest trails, on hostplant patches adjacent to and within otherwise open expanses of sandy dune habitats, and on exposed slopes and otherwise barren high spots.

Limited access to Pistol River habitats revealed elfins using a small glade (within the State Park), the top of an old dune (east side of Hwy 101) and roadside bearberry patches along both Hwy 101 and Carpenterville Road.  A few additional bearberry patches on open sandy slopes were visible on nearby private lands but were not assessed for occupancy due to trespassing concerns (Ross 2008).

The Waldport area habitats are unique in that they are primarily located on an ancient dune bluff immediately adjacent to the ocean, although a small amount of less stabilized dune habitat may still exist to the south within the increasingly developed Bayshore area.  Abundant bearberry appears to be limited to remnant patches at and near Driftwood Beach, with an unknown amount of additional hostplant distributed north and south along the beach cliffs on private lands.

While all SHE populations occur where abundant bearberry is found within shore pine communities on stabilized dunes, each site has a unique assemblage of habitats that persist within a variety of successional microsites.  As the successional state of the shore pine community progresses, however, a larger proportion of bearberry plants are overtaken by taller plants.  Only bearberry exposed to full sunlight on a regular basis is considered quality hostplant.  Understory plants, or those that are otherwise largely in the shade, tend to be ignored by the butterfly.  The successional process, therefore, ultimately reduces the availability of bearberry to SHE.  

Whereas there is high confidence in the described SHE habitat association, large stretches of coastal dune habitats that include bearberry are not occupied.  This observation would also support a poor disperser hypothesis and could be tested with the purposeful introduction of SHE into high quality potential habitats where it does not already occur.

H. Ecological Considerations.
The impacts from predators (largely birds and other arthropods such as ants and spiders), parasites and disease upon SHE populations remain unknown.  As population size is reduced, however, each lost individual would potentially have a greater impact on the population, particularly where reduced genetic variability is concerned.

Competition for larval or adult food resources from co-occurring elfin species may have an impact on SHE populations but has not been studied.  Also unknown is any impact to the energy requirements or lifespan of SHE males observed defending bearberry patches from conspecific males or from the more abundant and equally pugnacious western pine elfin and, on occasion, the brown elfin.  Such territoriality may also limit the number of males utilizing a given habitat patch and would support the theoretical requirement of a sizeable area of habitat to support an abundant and self-sustaining SHE population.


IV. Conservation

A. Threats to Species 
The below threats to existing SHE populations were observed by Ross (2005, 2007, 2008, 2009, 2016), with most also mentioned by Ross, Black & Lauvray (2005).  Since SHE has not been documented on Region 6 or OR/WA BLM lands, these threats are presented simply as a theoretical framework for consideration.  For known populations, an attempt has been made to prioritize threats, although the order is somewhat subjective and may benefit from further consideration by additional informed parties.

Small Population Size.  With the possible exception of the Lake Earl population, all documented SHE populations appear to be quite small (potentially less than 100 individual adults).  This suggests that the genetic variability within Oregon populations is probably quite limited and that the ability to adapt to future challenges, such as from the impacts of climate change, may be reduced.  Further reductions to population size – which does appear to be the trend over the past two decades or more - would appear to pose a great risk to population sustainability, and yet this has been alluded to by observers of both the Driftwood (Ross & McCorkle) and Pistol River (Barron) populations.

Insufficient High Quality Habitat.  Whereas extensive, high quality habitat is the essential prerequisite for a healthy and thriving butterfly population, observed and potential threats specific to known SHE populations and associated coastal bearberry habitats are detailed below by category.

Loss of Habitat due to Development.  Many coastal dune environments have been modified for human use.  Sites with ocean views are highly sought after for homes.  Some golf courses have significantly modified former dune habitats, such as near Bandon.  Development, and the potential for future development within and adjacent to SHE populations, has the potential to reduce habitat area and/or quality. It is very likely that additional occupied SHE habitats are present adjacent to those on public lands.  The loss of such habitats may have a significant negative impact.

Succession.  The steady growth of shore pine (Pinus contorta) within and onto dune environments has reduced much high quality bearberry habitat by partially or entirely limiting its exposure to sunlight.  SHE adults have not been observed using shaded bearberry plants.  Native coastal shrubs, such as salal (Gaultheria shallon) have been observed growing up within otherwise pure stands of bearberry and threaten to overtake it.

Access Leading to Disruptions to SHE or Damage to  its Habitats.  While almost certainly unnoticed and unintended, the use of trails by hikers, bikers and dogwalkers through SHE habitat can have negative consequences for the insect.  Observations made at the Driftwood site by Ross included dead, trampled bearberry from trail users, which may also impact associated eggs, caterpillars and pupae.  Adult SHE are wary and will vacate perch sites when a large animal (human or dog) approaches.  While the impacts from the above as regards to SHE mate location, courtship and egg-laying are unknown, they should be considered undesirable.

Few populations.  Only three populations of SHE have been documented globally.  The potential loss of even a single population, therefore, has a large negative impact on the potential survival of the subspecies.  If additional surveys locate currently unknown populations, they might be conserved and would provide an important global conservation advantage.

Isolated Populations.  All known SHE populations are apparently isolated from one another.  According to Paul Hammond & David McCorkle (personal communication), the elfin appears to occupy a relictual, post-glacial distribution.

Introduced Plant Species.  European Beachgrass (Ammophila arenaria) has stabilized many dune areas and has prevented much former dune movement.  It has, along with Scotch Broom (Cytisus scoparius), and Gorse (Urex europaeus), formed dense monocultures in many locations that virtually preclude the growth of native coastal plants.  Sweet vernal grass (Anthoxanthum odoratum) has been observed to overtake patches of bearberry at Pistol River and Lake Earl.

Insecticide and Herbicide Use.  Chemicals used to control plants or insects may have a negative impact on SHE.

Motorized Dune Recreation.  OHV areas now occupy a significant proportion of the Oregon Dunes NRA and may threaten obligate dune species, including SHE.  To date, there has been a lack of SHE surveys in active OHV areas and the presence or absence of the elfin there remains unknown.

Vulnerability to Catastrophic Events.   Given the low-lying coastal habitats that SHE populations occupy, they may be prone to periodic devastation by large tsunamis (Hammond & McCorkle, personal communication), a hypothesis reinforced by the proximity of SHE populations to the Cascadia Subduction Zone.  Extirpation by wildfire may also be considered a potential threat.

Take of SHE for Scientific or Educational Purposes.  Very small populations may be adversely impacted by the removal of even a few individuals, particularly females.

Predators and Parasitoids.  Whereas predators and parasitoids, largely insects and other arthropods, are a source of cyclical mortality for all butterfly populations, impacts to small ones may have a larger impact. 

Illegal dumping.  A large pile of trash on bearberry was observed once at the Lake Earl site and toilet paper and trash was seen several times within SHE habitat at Driftwood Beach.

B. Conservations Status
The actual global range and distribution for SHE is uncertain as areas with potential habitats remain to be surveyed.  Evidence from the historical record and more recent studies suggest, however, that there has been a gradual decline in the abundance of some populations, particularly at the two Oregon sites.

Pistol River State Park may have always hosted a small proportion of the habitat occupied by the local SHE population, with butterflies occurring on adjacent roadsides, and perhaps more extensively on the more extensive private lands in the area.   Recent observations (Blackstone 2016) suggest that state park habitats may no longer support the butterfly.  If a source population remains nearby, restoration of the formerly occupied glade there could result in recolonization.  While habitats at Driftwood Beach still do support SHE, a number of management actions – including some significant habitat restoration – will be required to assure its continued presence there.  The extent of SHE habitats and associated adult abundance on adjacent private lands is currently unknown, but continued development of the Bayshore area has likely led to additional loss of habitat and fewer butterflies. Populations at both sites may be considered critically imperiled.
 
Managers of coastal Region 6 or OR/WA BLM lands may want to consider potential SHE presence in areas with bearberry when making decisions about resource use.

SHE appears to be vulnerable to habitat changes that reduce the abundance or quality of the bearberry hostplant or that reduce local solar radiation to hostplant patches and the immediate vicinity.  Barriers to habitat patches may not be easily overcome by this apparently poor disperser.  

The relatively small and low lying areas occupied by each population also make them susceptible to extirpation from wildfire or tsunami.  Oregon populations may be near or below a threshold for inbreeding depression, although that has yet to be determined.

For each population, recommended management actions that include both habitat conservation and restoration can be expected to have a positive outcome.

C. Known Management Approaches
Driftwood Beach habitats have received some recent attention from OPRD using a manual approach: spraying or outright removal of Scotch broom and the removal or limbing of particular overstory shore pines that limited sunlight to bearberry patches.  Similar techniques were implemented on a small scale at Pistol River State Park by volunteers (the author included) many years ago. Accounts of specific management actions implemented to benefit SHE habitats have not been published or are not readily available.  Methods used to control shore pine, Scotch broom and sweet vernal grass have potential application here.

D. Management Considerations
The following are management considerations presented as actions to address the threats identified in the previous section.  Although no known populations exist on Forest Service (FS) or BLM lands, these considerations may assist both agencies in looking at opportunities to enhance or restore habitat or introduce populations of this species on FS or BLM lands, or could be used by other entities to provide proactive conservation for this species. 

Small Population Size, Insufficient High Quality Habitat, Few populations, Isolated Populations, Vulnerability to Catastrophic Events and Predators and Parasitoids.   To address these threats, management actions that can enhance known populations could be undertaken to provide additional protected habitats within and adjacent to these areas. The provincial tendency of SHE suggests that habitat restoration and augmentation should take place in the immediate vicinity of SHE populations and that barriers of any significance should be removed or made clearly porous to the butterfly. The reduction or removal of overstory trees and shrubs can mitigate the successional process and make formerly lost bearberry patches available to the butterfly once again.  
In addition, create population resiliency by establishing new populations within the historic range of the species.  Areas with high potential for restoration or enhancement (but with no known populations) could be identified and targeted for management.  Consider removing barriers between adjacent habitat patches and restored areas.  Experimental introduction of the species could be conducted at several restored sites that are not adjacent to existing populations. 

Loss of Habitat due to Development and Motorized Dune Recreation.  For Forest Service and BLM lands, an assessment of potential impacts of projects in SHE habitat could be made to evaluate options that might preserve or enhance the habitat.  In areas with motorized dune recreation, conduct a habitat assessment to identify areas with potential habitat, and complete surveys to determine use.  Depending upon the condition of these areas and the outcomes of the surveys, develop a site management plan to protect and enhance the habitat or populations. 

Succession.  In occupied and potential habitats, consider removal of overstory vegetation to allow greater sun exposure to existing bearberry patches.  When removing overstory, take care to avoid falling the plants into bearberry patches, and ensure slash from the cuttings is removed in such a way as to avoid the patches as well.  Avoid trampling bearberry patches when conducting work, and discourage the creation of trails that bisect or are immediately adjacent to bearberry patches. As needed, develop a vegetation management plan for the site, to determine when, where, and how often vegetation management such as overstory removal is needed. 

Access Leading to Disruptions to SHE or Damage to its Habitats and Illegal dumping.  In occupied habitats and in Forest Service and BLM lands with good potential habitat, assess human access and how to re-route trails that bisect or are immediately adjacent to bearberry patches.  Place signs closing the area to access and prohibiting littering, including a fine for offenders.   

Introduced Plant Species and Insecticide and Herbicide Use.  Utilize hand pulling or very focused mechanical means to removed introduced plants, and alternatives to insecticide when possible.  

Take of SHE for Scientific or Educational Purposes.  Avoid collections from the three known populations at this time.  If additional populations are discovered, documentation by photograph or the collection of a single male specimen is recommended.  


V. Research, Inventory and Monitoring Opportunities

The following information gaps, if filled, would lend significant insight into SHE conservation:

1. Obtain population estimates annually.  Both Oregon populations appear to be very small.  Annual adult counts can verify continued population persistence and any response to management actions.  While recent low level counts (3 times within an annual flight period) have been conducted for the Driftwood site (Ross 2016), a more rigorous effort that involves counts every four to five days throughout the flight season is recommended to more accurately estimate true population size.  Determining average adult life span will make estimates more precise.

2. Survey remaining potential habitats for SHE.  Not all potential SHE habitats in Oregon have been surveyed thoroughly or surveyed at all.  Remaining areas that should receive attention include the greater Pistol River area – to include USFWS lands (Crook Point) and publicly accessible coastal roads (roadsides) south to the California state line; Cape Arago and vicinity, the north side of Winchester Bay, as yet unsurveyed portions of the Oregon Dunes NRA (especially OHV areas), and virtually all bearberry habitats from Lincoln City north to Fort Stevens State Park (excluding the recently surveyed OPRD Sitka Sedge State Natural Area (Ross 2016)).  While additional populations of SHE may or may not be detected, a more complete global range and distribution would be determined. 

3. Determine the response of aggressive habitat restoration to encourage SHE colonization.  Restoration could entail removal of trees and shrubs and planting of additional bearberry in ideal, sunny locations.  The formerly occupied glade at Pistol River State Park is a good candidate.  The Vera-Gill site, near Driftwood Beach and adjacent to occupied private habitat, is also a good candidate.

Current Monitoring of SHE Populations.  The Driftwood Beach population was monitored in 2016 (Ross 2016) and there are plans to continue monitoring in 2017.  It is unknown if the Pistol River or Lake Earl populations will be monitored.
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