SPECIES FACT SHEET

Scientific Name: Speyeria zerene bremnerii (W.H. Edwards, 1872)
Common Name(s): Valley silverspot; Bremner’s silverspot
Phylum: Arthropoda 
Class: Insecta
Order: Lepidoptera
Family: Nymphalidae
(ITIS 2020)
Synonyms: Lectotype of Argynnis bremnerii and holotype of Argynnis bremnerii sordida (Warren et al. 2016; Pelham 2020). 
Conservation Status:
Global Status: G5T3T4 (last reviewed 30 Sept 1998)
National Status (United States): NU (30 Sept 1998)
State Statuses: SH (OR); S2S3 (WA)
(NatureServe 2020)

Federal Status (United States): Not listed (USFWS 2020) 

IUCN Red List: Not listed (IUCN 2020)
Taxonomic note: 

Warren (2005) suggests that the Oregon population previously considered bremnerii should be treated as a distinct subspecies, Speyeria zerene nr. bremnerii. The Oregon subspecies is considered extinct (Warren 2005; Potter 2012).
Technical Description:
Adult: Speyeria zerene is a reddish-orange greater fritillary butterfly with black markings and spots. The forewing is rounded and the hindwing angular. Ventral hindwing slightly concave with marginal spots and brown caps usually triangular (Pyle 2002). Pyle and LaBar (2018) describe S. zerene as follows: 
<2.75 in. Deep yellowish orange above, darker and redder near coast and at higher elevations. VHW [Ventral Hind Wing] disc light orange-brown, vinous, or buckskin, often shot with pale buff or olive highlights. Silver spots rounded, medium in size. VHW marginal spots triangular or domed, brown caps thicker in middle; VHW submarginal yellow band bright, mid-width. S. coronis usually larger and paler, S. callippe has longer silver spots. 

Fifteen subspecies of S. zerene are recognized (Pelham 2020). Speyeria z.  bremnerii is the darkest of the described subspecies (Guppy and Shepard 2001). Speyeria z. bremnerii can be easily identified by the larger reddish-brown disc color and broad, bright yellow band of the ventral hindwing (Pyle and LaBar 2018). The silver spots on the outer margins of the hindwing of this subspecies are low and rounded, usually oval or lens-shaped in outline. In most other fritillaries these spots are larger and more triangular (GOERT 2003). Occasionally, individuals with deficient silvering are encountered (Dornfeld 1980). It is larger than the coastal forms of this species (Pyle 2002). Individuals collected during the 1960s from the west side of the Willamette Valley and Marys Peak (where the species is now apparently extinct) were larger and paler (Pyle 2002). Speyeria z. bremnerii and S. z. hippolyta look similar phenotypically but vary ecologically as S z. hippolyta is adapted to coastal environments (McCorkle and Hammond 1988; Warren 2005). 
Immature: The creamy eggs of this species are 1 mm by 0.6 mm in size, and darken before hatching (Pyle 2002; GOERT 2003). The larvae vary from straw-gray to orange-brown, with dark spines which usually have gray markings at the base and a rounded head capsule (Dornfeld 1980; Pyle 2002). Mature larvae are black with two narrow yellow stripes in the middle of the back and spiny protuberances which are black on the first two dorsal rows and yellow on the third and fourth rows (GOERT 2003). Pupae are black-barred and hang head down in silk-laced leaves of violets (Pyle 2002).
Life History: 
Adults: In the Washington and Canadian parts of its range, S. z. bremnerii flies between early-June and late-September with populations peaking in July (Schultz et al. 2011; Fallon et al. 2013; Pyle and LaBar 2018). All populations of S. zerene have one life cycle per year (i.e., univoltine) (Warren 2005; Potter 2016). Adults of this subspecies are strong fliers and capable of moving considerable distances; however, this subspecies is not migratory and inhabits the same sites year-round (Potter 2012, 2016).
While S. z. bremnerii and S. z. hippolyta look similar phenotypically they vary ecologically. Speyeria z. hippolyta occupies cool, wet, marine-influenced habitats, and it can be seen flying under cool or foggy conditions. Its larval development is typically prolonged (e.g., S. z. hippolyta development time of 7-14 weeks vs. S. z. bremnerii development time of 5-9 weeks), therefore adults emerge in late summer and fall, and to compensate for seasonal variation and unpredictable weather its larval development rate and adult emergence can vary greatly (McCorkle and Hammond 1988).    

Mating takes place immediately after adult females emerge from the pupae, and eggs are laid at the base of a violet plant (Viola spp.) or in leaf litter nearby (GOERT 2003). Males may be found visiting mud or patrolling sunny areas, with the exception of hilltops. Both sexes nectar on a variety of flowers, including thistles (Cirsium spp.), tansy ragwort (Senecio jacobaea), goldenrod (Solidago spp.), and dew (Aptenia spp.) (Warren 2005; Pyle and LaBar 2018). Adults have also been observed nectaring on showy fleabane (Erigeron speciosus) and Canada thistle (C. arvense) (Hays et al. 2000).
Immature: Larvae hatch in late summer and then hibernate until the following spring, when the violets leaf out and the larvae are able to begin feeding (GOERT 2003). The larvae are very gregarious during the first instars, and become mostly solitary as they mature (GOERT 2003). The documented host plant in Oregon and Washington is early blue violet (Viola adunca); in British Columbia, the subspecies uses marsh violet (V. palustris) and montane violet or prairie violet (V. praemorsa) (Warren 2005; Schultz et al. 2011). This indicates that this subspecies can utilize multiple Viola spp. depending on location. 
Range, Distribution, and Abundance:
Type Locality: The type locality is from San Juan County, Washington described as “San Juan Island, [Vancouver], 1871 (Dr. Bremner)” (Edwards 1872 in Passos and Grey 1947; Pelham 2020). 
Range: The current range of S. z. bremnerii is much reduced from its historic range, which extended from southwestern British Columbia south to west-central Oregon (Schultz et al. 2011; Potter 2012). In British Columbia, it occurs on Vancouver Island and Salt Spring Island, although pre-2003 survey efforts of these islands found only a few surviving populations (GOERT 2003). It has also been recorded in British Columbia’s Lower Mainland but these are likely strays or historical populations that are now extirpated (GOERT 2003). In Washington, this species occurs in the Puget Sound area, northeast Olympic Mountains, and the San Juan Islands (Potter 2018). 
Surveys conducted in the summers of 2012 and 2013 on Marys Peak Resource Area in the Northwest Oregon BLM District (previously known as Salem BLM District) and in the Waldport Ranger District, Siuslaw National Forest, did not result in detections of S. z. bremnerii (Carleton et al. 2012; Fallon et al. 2013). It appears to be extirpated in Oregon (Pyle and LaBar 2018; Potter 2018). 

Distribution: In Washington, this subspecies is currently found on the San Juan Islands, along the Washington Coast Range, and in the Puget Trough (Pyle and LaBar 2018). Recent surveys have documented this species at Mima Mounds Natural Area Preserve (2013-2016), Scatter Creek Wildlife Area (2013-2017), and West Rocky Prairie (2013-2015) (Potter 2016, 2018). Speyeria z. bremnerii has been documented from Clallam, Cowlitz, Jefferson, King, Lewis, Pierce, San Juan, Skagit, Snohomish, Thurston, and Wahkiakum Counties. It appears to be extirpated from King County, from three sites in Thurston County, and likely additional sites in Washington (Potter 2012). 
In Oregon, S. z. bremnerii historically occurred along the eastern slope of the Coast Range and western edge of the Willamette Valley, including Marys Peak, with the greatest frequency in the McDonald Forest and near Falls City. It had been documented in Benton, Lane, Linn, Marion, Polk, and Yamhill Counties. The last individuals were seen in the 1970s in Benton County and an attempt during the 1980s to reestablish populations on Marys Peak, Benton County, with stock from Washington State (Tenino Prairie ecotype) was ultimately unsuccessful. The population was successfully established as of 1994, although no butterflies were found in 2004 (Hammond 2006, pers. comm.). Speyeria z. nr. bremnerii is now apparently extinct in Oregon. Curiously, most adults from the final two or three years that the introduced population was extant were somewhat melanic above (Warren 2005). 
BLM/Forest Service Land: 
Documented: In Washington, it is documented on the Olympic National Forest (Jefferson and Clallam Counties). It was previously known from the Siuslaw National Forest and Willamette National Forests in Oregon; however, this subspecies now appears to be extirpated from the state. 
Suspected: In Washington, S. z. bremnerii is suspected on the Mount Baker-Snoqualmie National Forests due to the close proximity of records. 
Abundance: In Oregon, S. zerene is widely distributed and is abundant east of the Cascades while patchy in western Oregon and north of the Siskiyous (Warren 2005). The subspecies S. z. bremnerii has scattered populations with critically low numbers in the Pacific Northwest (Potter 2018). It is estimated that there are only 10-15 populations in Washington and that the population size is at a critically low level with a declining trend (WDFW 2015). Over the last 20 years significant population declines have occurred (Hays et al. 2000; Potter 2012). Survey efforts during the 1990s found S. z. bremnerii to be abundant (more than 100 individuals/day) however, now it appears to be very rare (less than 5-10 individuals/day) at a number of sites in south Puget Sound (Potter 2012; Potter 2020, pers. comm.). Extensive surveys over a four-year period (between 2013 and 2016) on 1,146 acres (16 sites) resulted in detection of 81 individuals (Potter 2016). Additional surveys were conducted during a three-year sampling period (between 2015 to 2017) and covered over 1,000 acres; S. z. bremnerii was detected at very low levels, with a total of 29 individuals from four sites (Potter 2018). 
Habitat Associations:
Speyeria zerene butterflies occupy a variety of habitats from near sea level to about 9,000 ft. (~2,745 m) elevation (Warren 2005). The subspecies S. z. bremnerii is a grassland butterfly that prefers habitats with abundant and diverse nectar plants, particularly along forest edges (Hays et al. 2000). It inhabits inland areas, windy peaks with nearby forest openings, as well as native prairies and grasslands, often tending towards more mesic sites (McCorkle and Hammond 1988; Pyle 2002; Hammond 2006, pers. comm.). It has also been described as a prairie-oak obligate butterfly (Potter 2018). In Washington, S. z. bremnerii is limited to native grasslands in the western part of the state (WDFW 2015), where it persists in disjunct populations in montane meadows in the northern Olympic Mountains, low-elevation grasslands and glacial outwash prairie in the South Puget Sound region, and prairies of the San Juan Islands (Schultz et al 2011; WDFW 2015; Potter 2016). 
Suitable habitat characteristics include the presence of Viola spp. and potential nectar species such as Solidago, Senecio, and Cirsium (Fallon et al. 2013). All S. zerene subspecies utilize various Viola spp. as their host plants. In Oregon, the extirpated Willamette Valley populations of S. z. nr. bremnerii fed on V. adunca var. adunca (Warren 2005). Washington populations similarly use early blue violet (V. adunca) as their host plant (Hays et al. 2000; Potter 2018). In British Columbia and Vancouver Island, marsh violet (V. palustris) and montane violet or prairie violet (V. praemorsa) are the recorded larval foodplants (Warren 2005; Schultz et al. 2011).
While S. z. bremnerii relies on violets as its host plant, abundant and diverse nectar plants appear to be a significant habitat feature for this subspecies (Hays et al. 2000). In the Puget Sound region, S. z. bremnerii has been documented nectaring on Canada thistle (Cirsium arvense), showy fleabane (Erigeron speciosus), tansy ragwort (Senecio jacobaea), and white-top aster (Aster curtus) (Hays et al. 2000). It appears that S. z. bremnerii has the capacity to utilize a variety of floral resources, adapting to varying weather conditions and nectar plant phenology from year to year (Hays et al. 2000). In hot, dry years with limited late season nectar availability, S. z. bremnerii may turn to non-native species like Canada thistle (C. arvense) to make up for limited resources on the landscape (Potter 2020, pers. comm.) Interestingly, S. z. bremnerii appears to avoid early blue violet (V. adunca) as a nectar source even when it is available (Potter 2020, pers. comm.). 
Threats:
Key threats to at-risk butterfly species, including S. z. bremnerii, include habitat loss and fragmentation, invasive species, and lack of appropriate disturbance (Schultz et al. 2011). In particular, the conversion and elimination of native grassland habitats, in an already reduced range, threatens this subspecies (Carleton et al. 2012). Housing development destroyed multiple Oregon sites in the mid- ‘70s (OSAC 2009; Shepard 2009, pers. comm.). This subspecies has been extirpated in Oregon and is threatened by conversion and elimination of native grassland habitats throughout the remaining areas of its range. Populations are very closely linked to the availability of larval and adult foodplants, and even in undeveloped areas, long-term survival of this subspecies may be jeopardized by the invasion of non-native grasses, Scotch broom (Cytisus scoparius), and other invasive plants and shrubs that crowd out the larval foodplants (GOERT 2003; Potter 2012). 
In Washington, many of the best sites for this species have been lost to development and land use change, including grazing regime change (Pyle 2009, pers. comm.). Speyeria z. bremnerii is one of a number of rare and declining Species of Greatest Conservation Need (SGCN) in Washington that are highly associated with prairie-oak habitats of the Puget Trough regions (Potter 2016). High quality prairie-oak habitats in this region are some of the few sites that support these SGCN butterflies, including S. z. bremnerii; however, even these populations do not appear to be secure (Potter 2018).
Lack of regular disturbance regimes may result in tree and shrub encroachment converting prairie to forest (Potter 2012). While prescribed burns may be needed to restore disturbance regimes, fire is likely lethal to S. z. bremnerii eggs, larvae, and pupae as they are located above ground and susceptible to fire (Potter 2012).
Limited availability of late season nectar sources is likely to threaten S. z. bremnerii populations (Hays et al. 2000). Furthermore, early blue violet (V. adunca), S. z. bremnerii’s host plant, appears to have declined in western Washington where grasslands have been lost to development and degraded by encroachment of invasive plants (Hays et al. 2000). 
Invasive plants, woody shrubs, and non-native grasses have altered Pacific Northwest prairie ecosystems (Dunwiddie and Bakker 2011). Invasive plants threaten this subspecies and its associated habitat. If left unmanaged, these plants can dominate native prairie habitats and displace larval and nectar plants used by S. z. bremnerii while also altering vegetation structure and soil conditions (Potter 2012). However, invasive plants have also been documented as viable nectar sources. For example, Canada thistle (C. arvense) and tansy ragwort (S. jacobaea) have been observed as important floral resources (Hays et al. 2000; Potter 2012). Because native late-season nectar resources that most fritillaries require are in increasingly short supply, non-natives often make up a large component of these resources (Potter 2020, pers. comm.). Therefore, any eradication efforts may significantly reduce adult food sources which are essential to this subspecies’ fecundity (Boggs 2003; Potter 2012). 
Human-caused climate change will result in drastic changes to butterfly communities and populations (Schultz et al. 2011). Butterfly species have a variety of responses to changes in the climate (e.g., temperature increases and changes in precipitation patterns); because of this, butterflies and their larval host and nectar plants have experienced and will continue to experience phenological mismatches (Schultz et al. 2011). Nectar availability is important to Speyeria reproductive capabilities and variable weather caused by climate change will likely affect the abundance and diversity of nectar species, threatening key elements of S. z. bremnerii habitat (Hays et al. 2000; Boggs 2003; Potter 2012), Additionally, rare butterflies like S. z. bremnerii are often monophagous; therefore, a phenological mismatch between larval emergence and host availability could be greatly damaging (Schultz et al. 2011). Because rare butterflies often have fragmented populations they are particularly vulnerable to habitat loss caused by climate change as they are unable to make latitudinal shifts without human assistance (Schultz et al. 2011). 
Conservation Considerations:
Research: Additional research needs include assessing the species’ current distribution and trends in population size and growth rates, identifying oviposition and larval habitat requirements as well as native nectar sources, and developing proper planting techniques for Viola host plants (Schultz et al. 2011). Host plant and habitat studies are extremely limited for the Olympic Mountain populations (WDFW 2015). Research could also focus on the impacts from habitat restoration activities (Schultz et al. 2011). To better manage and restore known sites, understanding the minimum grassland habitat size needed to support this subspecies would be useful (Hays et al. 2000). Evaluate apparent long-term failure of reintroduction efforts on Marys Peak and use information gleaned from this to guide any future reintroduction efforts.
Inventory: Conduct surveys to determine current status and distribution of populations in the southern Washington Cascades and the northeast Olympic Mountains (WDFW 2015). Develop and implement a long-term monitoring strategy and adaptive management plan for Washington populations to ensure the persistence of this species. Although the species is thought to be extirpated in Oregon, surveyors could keep an eye out for this species during other pollinator survey efforts, particularly those that occur in suitable habitat near historic records in areas such as Maxfield Creek, Grass Mountain, McCully Mountain, Snow Peak, or Mt. Horeb (Carleton et al. 2012; Fallon et al. 2013).
Management: Protect all new and known sites from practices that would adversely affect any aspect of this species’ life cycle, including cattle-grazing, agriculture, exotic grasses, road construction, and building construction. Maintain open meadows and violet stands in known and potential habitat by removing non-native grasses and shrubby cover and restoring conditions that allow violets to proliferate (GOERT 2003). Additionally, protect wooded areas where adults may perch, shelter, nectar, and court (Pyle 2002). 
Management approaches to conserve at risk butterflies, including S. z. bremnerii, and their habitat in the Pacific Northwest include prescribed fire, selective herbicides, wildlife-friendly mowing regimes, and native prairie habitat restoration (Schultz et al. 2011; WDFW 2015). Mowing, if conducted in the late summer when adults are present, can be directly harmful to S. z bremnerii and indirectly harmful by removing important nectar resources (Potter 2012). When utilizing any of these management tools, land managers are advised to keep rare butterfly locations and habitat use in mind so that the scale and timing of management will not harm these populations (Hays et al. 2000; Schultz et al. 2011). In Washington, management actions to enhance habitat for Polites mardon (mardon skipper) and Euphydryas editha taylori (Taylor’s checkerspot) (e.g., late-season mowing and prescribed fire, control of invasive Canada thistle [C. arvense]) may threaten S. z. bremnerii populations by removing important late-season nectar sources for this subspecies (Schultz et al. 2011). 
However, when practiced with multiple species in mind, restoration efforts are likely to help several rare butterfly species. For example, restoration efforts such as planting V. adunca as an important nectar source for P. mardon (mardon skipper) will also improve habitat for S. z. bremnerii by providing its host plant (Schultz et al. 2011). Reintroducing natural fire regime intervals is likely to benefit S. z. bremnerii and butterfly diversity in general. Huntzinger (2003) found that butterfly richness and diversity were greater at sites that experienced prescribed burns than at control sites; in particular, S. zerene was found in forested areas that were burned and not in the control forest treatments. Moderate grazing can mimic fire by maintaining open meadow habitat. For example, one of the few remaining populations of S. z. bremnerii in British Columbia inhabits a site that is grazed in a way that maintains necessary open meadow habitat with a native plant composition (Guppy and Shepard 2001). 
Since late season nectar limitations appear to be an issue for S. z. bremnerii populations, management and restoration efforts could focus on providing abundant nectar plants—particularly ones that bloom later in the season—and controlling encroachment of invasive plants like scotch broom (Hays et al. 2000). Control of Scotch broom and tall, non-native grasses is essential for maintaining and restoring sites with rich nectar species and larval foodplants for grassland butterflies, particularly along forest and tree-grassland edges (Hays et al. 2000). 
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Known records of Speyeria zerene bremnerii in Washington and Oregon, relative to Forest Service and BLM land. 

ATTACHMENT 4: Photographs of this species 
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Speyeria zerene bremnerii from Blue Mountain Overlook, Deer Park, Olympic Park near Port Angeles, Clallam County, Washington, from around 6,100 feet. Image taken by leppyone in July 2013, available from Flickr. Used under Creative Commons (CC BY 2.0). Available at: https://www.flickr.com/photos/leppyone/9302401559/in/photolist-fb2eTM-28piWSL-oCtysu
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Image of Speyeria zerene bremnerii. Taken by © Rod Gilbert, used with permission. Available at: https://www.pbase.com/rodg/root
ATTACHMENT 5: Survey Protocol 
Lepidoptera Survey Protocol, including specifics for this species

Candace Fallon and Sarah Foltz Jordan, updated May 2018

Taxonomic group: 

Lepidoptera

Where: Lepidopterans utilize a diversity of terrestrial habitats. When surveying new areas, seek out places with adequate larval food plants, nectar sources, and habitat to sustain a population. Many species have highly specific larval feeding preferences (e.g. limited to one or a few related plant species whose defenses they have evolved to overcome), while other species exhibit more general feeding patterns, including representatives from multiple plant families in their diet. For species-specific dietary preferences and habitat information, see the section at the end of this protocol. 
When: Adults are surveyed in the spring, summer, and fall, within the window of the species’ documented flight period. Although some butterfly species overwinter as adults and live in the adult stage for several months to a year, the adult life spans of the species considered here are short and adults are available for only a brief period each year (see species-specific details, below). Larvae are surveyed during the time of year when the larvae are actively foraging on their host plants.  
How to Survey:

Adults: If possible, all sites should be surveyed for this butterfly during the following environmental conditions:  
Minimum temperature: Above 60° F (15.5° C).

Cloud cover: Partly sunny or better. On cooler days the sun can play a very important role in getting butterflies to take to the air. On warmer days (above 60° F), direct sunlight is less important, but a significant amount of the sun’s energy should be coming through the clouds to help elevate the temperature of basking butterflies. 

Wind: Less than 10 MPH (4.5 m/s). On windy days, butterflies will drop out of the air if they cannot maintain their direction and/or speed of flight.

Time of day: Between 10AM and 4PM. Success is most likely during the warmest parts of the day.

Time of year: Varies by region (see notes on flight period, below). If known, currently occupied sites should be checked before the start of the planned survey period, as flight times may vary due to weather conditions in the spring and early summer. 

Upon arriving at each potential site, the following survey protocol should be used:

Approach the site and scan for any butterfly activity, as well as suitable habitat. Butterflies are predominantly encountered nectaring at flowers, in flight, basking on a warm rock or the ground, visiting host plants, or puddling (sipping water rich in mineral salts from a puddle, moist ground, or dung). Walk through the site slowly (about 100 meters per 5 minutes), looking back and forth on either side, approximately 20 to 30 feet out. Try to walk in a path such that you cover the entire site with this visual field, or at least all of the areas of suitable habitat. If you must leave the transect path (e.g., to look at a particular butterfly), do your best to return to the specific place where you left your path when you resume walking/searching through the site. 

When a suspected target species is encountered, net the butterfly to confirm its identification. Adults are collected using a long-handled aerial sweep net with mesh light enough to see the specimen through the net. When stalking perched individuals, approach slowly from behind. When chasing, swing from behind and be prepared to pursue the insect. A good method is to stand to the side of a butterfly’s flight path and swing out as it passes. After capture, quickly flip the top of the net bag over to close the mouth and prevent the butterfly from escaping. Once netted, most insects tend to fly upward, so hold the mouth of the net downward and reach in from below when retrieving the butterfly.

Binoculars and cameras may also be used to view wing patterns of perched butterflies. Since most butterflies can be identified by macroscopic characters, high quality photographs will likely provide sufficient evidence of species occurrences at a site, and those of lesser quality may at least be valuable in directing further study to an area. Use a camera with good zoom or macro lens and focus on the aspects of the body that are the most critical to species determination (i.e., dorsal and ventral patterns of the wings) (Pyle 2002). When possible, take several photographs of potential target species showing a clear view of the underside (ventral) and upperside (dorsal) of the wings at each survey area where they are observed. 

If needed, the collection of voucher specimens should be limited to males from large populations. The captured butterfly should be placed into a glassine envelope. To remove the specimen from the net by hand, grasp it carefully through the net by the thorax with fingers or a pair of flat-nosed forceps, making sure the butterfly has its wings folded back. Place the specimen in an envelope and then into a small plastic container. Place the container in a cooler with ice, buffering the specimen from the ice with a towel. Transfer the container to a freezer to kill the animal.

Fill out all of the site information on datasheet, including site name, survey date and time, elevation, aspect, legal location, latitude and longitude coordinates of site, weather conditions, and a thorough description of habitat, including vegetation types, vegetation canopy cover, suspected or documented host plant species, landscape contours (including direction and angle of slopes), degree of human impact, and insect behavior (e.g., “puddling”). Record the number of target species observed, as well as butterfly behavior, plant species used for nectaring or egg-laying, and survey notes. Photographs of habitat are also a good supplement for collected specimens and, if taken, should be cataloged and referred to on the insect labels. Collection labels should include the following information: date, time of day, collector, and detailed locality (including geographical coordinates, mileage from named location, elevation). Complete determination labels include the species name, sex (if known), determiner name, and date determined. Mating pairs should be indicated as such and stored together, if possible. Record data for sites whether butterflies are seen or not.  In this way, overall search effort is documented, in addition to new sites.  

Relative abundance surveys can be achieved using either the Pollard walk method, in which the recorder walks only along a precisely marked transect, or the checklist method, in which the recorder is free to wander at will in active search of productive habitats and nectar sites (Royer et al. 2008). A test of differences in effectiveness between these two methods at seven sites found that checklist searching produced significantly more butterfly detections per hour than Pollard walks at all sites, but the overall number of species detected per hour did not differ significantly between methods (Royer et al. 2008). The study concluded that checklist surveys are a more efficient means for initial surveys and generating species lists at a site, whereas the Pollard walk is more practical and statistically manageable for long-term monitoring. Recorded information should include start and end times, weather, species, sex, and behavior (e.g., “female nectaring on flowers of Lathyrus nevadensis”).

Immature: Lepidoptera larvae are generally found on vegetation or soil, often creeping slowly along the substrate or feeding on foliage. Pupae occur in soil or adhere to twigs, bark, or vegetation. Since the larvae usually travel away from the host plant and pupate in the duff or soil, pupae of most species are almost impossible to find.  
James and Nunnallee’s Life Histories of Cascadia Butterflies (2011) includes descriptions of many Lepidoptera species, providing important diagnostic information for identification of larval stages. For species or subspecies not covered in this book, rearing can be critical in both (1) enabling identification and (2) providing novel associations of larvae with adults (Miller 1995). Moreover, high quality (undamaged) adult specimens, particularly of the large-bodied species, are often best obtained by rearing.

Most species of butterflies can be easily reared from collected eggs, larvae, or pupae, or from eggs laid by gravid females in captivity. Large, muslin-covered jars may be used as breeding cages, or a larger cage can be made from boards and a fine-meshed wire screen (Dornfeld 1980). When collecting caterpillars for rearing indoors, collect only as many individuals as can be successfully raised and supported without harm to the insect population or to local host plants (Miller 1995). A fresh supply of larval foodplant will be needed, and sprigs should be replenished regularly and placed in wet sand rather than water (into which the larvae could drown) (Dornfeld 1980). The presence of slightly moistened peat moss can help maintain appropriate moisture conditions and also provide a retreat for the caterpillar at the time of pupation (Miller 1995). Depending on the species, soil or small sticks should also be provided as the caterpillars approach pupation. Although rearing indoors enables faster growth due to warmer temperatures, this method requires that appropriate food be consistently provided and problems with temperature, dehydration, fungal growth, starvation, cannibalism, and overcrowding are not uncommon (Miller 1995). Rearing caterpillars in cages in the field alleviates the need to provide food and appropriate environmental conditions, but may result in slower growth or missing specimens. Field rearing is usually conducted in “rearing sleeves,” which are bags of mesh material that are open at both ends and can be slipped over a branch or plant and secured at both ends. Upon emergence, all non-voucher specimens should be released back into the environment from which the larvae, eggs, or gravid female were obtained (Miller 1995). 

According to Miller (1995), the simplest method for preserving caterpillar voucher specimens is as follows: Heat water to about 180°C. Without a thermometer, an appropriate temperature can be obtained by bringing the water to a boil and then letting it sit off the burner for a couple of minutes before putting the caterpillar in the water. Extremely hot water may cause the caterpillar to burst. After it has been in the hot water for three seconds, transfer the caterpillar to 70% ethyl alcohol (isopropyl alcohol is less desirable) for permanent storage. Note that since this preservation method will result in the caterpillar losing most or all of its color, photographic documentation of the caterpillar prior to preservation is important. See Peterson (1962) and Stehr (1987) for additional caterpillar preservation methods.

Species-Specific Survey Details:

Speyeria zerene bremnerii
Speyeria z. bremnerii surveys can be conducted by systematically walking and searching potential habitat, during suitable weather conditions, within the flight period for this subspecies (July-September). Potential habitats are areas with available host plants, short-stature vegetation, and additional habitat features attractive to butterflies including nectar plant patches, two-track roads, and puddles (Potter 2016). 
Surveys for this subspecies could target suitable habitat including montane meadows, low-elevation grasslands, and prairie habitat (Potter 2016, 2018). Surveys could target sites where S. z. bremnerii has been previously documented (e.g., South Puget Sound region, Orcas and San Juan Islands, etc.) and target suitable habitat with Viola spp. present since S. z. bremnerii relies on early blue violet (V. adunca) as its host plant (Hays et al. 2000; Potter 2016, 2018). Although the subspecies is likely extirpated in Oregon, surveyors conducting pollinator surveys within its historic range could keep an eye out for new observations, particularly in places with suitable habitat such as Maxfield Creek, Grass Mountain, McCully Mountain, Snow Peak, and Mt. Horeb (Carleton et al. 2012; Fallon et al. 2013). Surveys are recommended at known sites on the Olympic National Forest (Jefferson and Clallam Counties) and, if suitable habitat is present, at suspected sites on the Mount Baker-Snoqualmie (Pierce County) National Forests.
Speyeria z. bremnerii is a summer flying species (Potter 2016, 2018). In Washington, S. z. bremnerii flies between early-June and late-September, peaking in July (Schultz et al. 2011; Fallon et al. 2013; Pyle and LaBar 2018). This subspecies will inhabit the same sites year-round because it is non-migratory (Potter 2016). Surveys for this subspecies conducted from July through September have been successful (Potter 2016, 2018), and are recommended. 
Male S. z. bremnerii may be found visiting mud or patrolling sunny areas and both males and females nectar on a variety of flowers. Surveys could target sites with documented nectar sources including thistles (Cirsium spp.), tansy ragwort (Senecio jacobaea), goldenrod (Solidago spp.), showy fleabane (Erigeron speciosus) and dew (Aptenia spp.) (Hays et al. 2000; Warren 2005; Pyle and LaBar 2018).
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