SPECIES FACT SHEET

Scientific Name:  Euphydryas colon colon (W.H. Edwards, 1881)
Common Name(s): Snowberry checkerspot 
Phylum: Arthropoda 
Class: Insecta
Order: Lepidoptera
Family: Nymphalidae
Synonyms: Euphydryas chalcedona colon (ITIS 2017); Euphydryas chalcedona perdiccas (NatureServe 2017)
Conservation Status:
Global Status: G5T2T3 (last reviewed 23 October 2009)
National Status (United States): N2N3 (23 October 2009)
State Statuses: S2S3 (WA)

Federal Status (United States): Not listed
(NatureServe 2017)

IUCN Red List: Not assessed (IUCN 2017)
Taxonomic Note: 
Euphydryas chalcedona, E. anicia, and E. colon are currently recognized as valid species, including the subspecies designation of Euphydryas colon colon (Pelham 2017). However, the taxonomic status and extent of gene flow between E. colon, E. chalcedona, and E. anicia have been topics of debate. Euphydryas adults in the Pacific Northwest are phenotypically variable, which complicates identification (Warren 2005). Some previous genetic work and comparison of adult morphology (i.e., wing color, pattern, and male genitalia) did not support species-level classification; E. chalcedona, E. anicia, and E. colon were tentatively lumped into one morphologically diverse species under E. chalcedona (Scott 1978; Brussard et al. 1989; Zimmerman et al. 2000; Warren 2005). This phenotypic variation has led to some confusion and nearly 80 names have been proposed for the various forms within the E. chalcedona group, many of which represent aberrations. 
Technical Description: 
Nymphalids (i.e., brush-footed butterflies) represent a diverse group of butterflies with reduced front legs that are primarily used as sensory appendages (Pyle 2002). Butterflies in the tribe Melitaeini (i.e., fritillaries, checkerspots, and crescents) are highly variable and are consequently challenging to identify (Pyle 2002). 
Adult: Species in the genus Euphydryas are medium-sized butterflies with orange, black, and white coloring and generally have longer, convexly curved wings (Pyle 2002). Euphydryas spp., including E. colon colon, commonly have aberrations, which may provide insights into wing pattern diversity (Warren 2007). Variation in wing color and pattern suggest high plasticity among Euphydryas due to ecological conditions and spatial and temporal barriers; in particular, wing color and pattern may be shaped by thermoregulatory factors (Austin and Murphy 2003). Euphydryas colon is variable and similar to other checkerspots but usually darker-to-very black, and is described by Pyle (2002) as follows: 
“Most populations are coal-black with numerous cream-colored dots inward and red-orange spots toward margins. VFW [ventral front-wing] reddish-orange with buff or yellow spot-bands, VHW [ventral hind-wing] with red and yellow alternating bands, with red border. VHW “editha-line” runs through yellow, not red. Wings more rounded than E. anicia, but not always discriminably.” 

The subspecies Euphydryas colon colon is very black and can be differentiated from E. colon primarily from the dorsal-hind wing; this has the appearance of a broad black band and less yellow (Pyle 2002). 
Immature: Eggs are yellow-to-rust in color (Pyle 2002). Young larvae are black and bristly, while mature larvae vary in the amount of yellow or white dots and stripes with orange-yellow back spines and black side spines (Pyle 2002). This species’ chrysalis is likely chalk or ivory colored punctuated with inky black and studded with orange, similar to E. colon (Pyle 2002).   
Life History: 
Adults: In the Pacific Northwest, all adult butterflies feed on liquid sugars, primarily nectar for energy for flight, mating, and oviposition (Miller and Hammond 2007). Most butterflies in Cascadia have one brood per year (i.e., univoltine) (James and Nunnallee 2011). Newly emerged female Nymphalids often spend time feeding and maturing before mating and laying eggs, unlike many other species that mate upon emergence (James and Nunnallee 2011). Adult checkerspots contain defensive compounds called iridoid glycosides, which they obtain from feeding on hostplants (primarily from Scrophulariaceae, Plantaginaceae, or Caprifoliaceae families) as larvae (Bowers 1985). Adult E. c. colon have been observed nectaring on spreading dogbane (Apocynum androsaemifolium) (The Lepidopterists Society 2006). This subspecies is likely short-lived (e.g., about 9-10 days), similar to E. colon adults (Pyle 2002). Most females lay eggs in clusters on the underside of leaves. This subspecies is likely present from June through August. 
Larvae: Euphydryas eggs hatch into gregarious larvae after 10-14 days; these larvae build webbed nests and feed extensively on host plants (Schultz et al. 2016). Third or fourth instar larvae diapause in leaf litter or under rocks and can hibernate or aestivate for several years (Pyle 2002). Diapause for E. c. colon (under the name E. chalcedona colon) occurs when larva is about half grown (Scott 1979). This species is likely capable of exiting and reentering diapause more than once depending on environmental conditions and cues; individuals may live for 2-3 years if conditions are poor and allow for only short periods of development (James and Nunnallee 2011). Temperature and the quality of the hostplant influence caterpillar growth rates (Miller and Hammond 2007).
All Euphydryas spp. are monophagous or oligophagous (Zimmerman et al. 2000). Euphydryas colon primarily uses plants in the honeysuckle family (Caprifoliaceae) (Bowers 1985). Similar to E. colon larvae, this subspecies likely feeds on snowberry (Symphoricarpos albus) (Bowers 1985). Adult and caterpillar E. c. colon (under the name E. chalcedona colon) have been found on royal penstemon (Penstemon speciosus) (The Lepidopterists Society 2006). The species E. colon can hybridize with E. chalcedona; however while each species prefers its own hostplant (S. albus and P. breviflorus, respectively), the hybrids showed no preference between hostplants (Bowers 1985). 
Pupae: Late instar caterpillars stop feeding and start searching for or creating a pupation site (Miller and Hammond 2007). Brushfoot (Nymphalidae) pupae do not overwinter but instead complete development within a couple of weeks (James and Nunnallee 2011). Euphydryas colon colon pupae are suspended several decimeters off the ground (Severns and Grosboll 2011) on a single silk attachment. 
Range, Distribution, and Abundance:
Type Locality: E. colon colon (W.H. Edwards) MELITAEA. Bull. Brooklyn Ent. Soc., 3: 80 (1881) TL​ – “Mount Hood, Oregon”, later corrected by Edwards, and then fixed as Kalama, Cowlitz Co. Washington, by F.M. Brown, Trans. American Ent. Soc., 92: 361 (1966). LT in CM, designated by F. M. Brown, Trans. American Ent. Soc., 92: 363 (1966) (Miller and Brown 1981).

Range: Euphydryas c. colon occurs in Oregon west of the Cascade crest, Washington, and California. A single, somewhat vague, record exists for Montana. 
Distribution: Current distribution includes Polk, Linn, Josephine, and Jackson Counties, Oregon; Cowlitz, Skamania, Clark, Klickitat, Kittitas, and Yakima Counties, Washington; Lassen and Siskiyou Counties, California; and one record from Missoula County, Montana (Xerces 2017, unpublished data). 
In Oregon, Polk County records are relatively close to each other within the Northwest Oregon BLM District boundary, south of Mill Creek Ridge on Rickreall Ridge. The Linn County records are in and near the Willamette National Forest, near Crescent and Echo Creeks and Carmen Reservoir. The Josephine County record is likely on federal lands, south of the Rogue River. The Jackson County records occur near Butte Falls and near Baldy Creek on Medford BLM District land. 
In Washington, the Cowlitz and Skamania County records occur near Mt. St. Helens (within the Gifford Pinchot National Forest), south of Department of Natural Resources (DNR) land, and north of the Columbia River. The Clark County, WA, records occur near Battle Ground and Camas, Washington, primarily in Daybreak Park, Battle Ground Lake State Park, and Lacamas Park. The Klickitat county records are primarily located in Brooks Memorial State Park, at Status Pass ski area. The Kittitas County records are on either side of Naneum Canyon near Reecer Creek Road and Coleman Creek Road. The Yakima County record is from Kusshi Creek.
BLM/Forest Service Land: 
Documented: Euphydryas colon colon has been documented on the Northwest Oregon BLM District (Rickreall Ridge) and on the Gifford Pinchot and Willamette National Forests.  Given the age of the documented records on the Gifford Pinchot National Forest (20+ years), the Forest considers the species “suspected” until new surveys confirm presence. 
Suspected: In Oregon, this subspecies is suspected within the Columbia River Gorge National Scenic Area (NSA); on the Rogue River-Siskiyou and Deschutes National Forests; and on the Medford BLM District, due to close proximity of known occurrences. In Washington, it is suspected within the Columbia River Gorge NSA, the Okanogan-Wenatchee National Forest and Spokane BLM District. 

Abundance: Abundance estimates are not available for this subspecies; it appears to be rare but may be locally abundant when found. For example, Pyle (2002) observed hundreds of E. colon colon among flower fields of Silver Star Mountain in Clark County, Washington. This subspecies is also recolonizing revegetating ashfields of Mt. St. Helens, where it was once found in abundance on the subalpine slopes (Pyle 2002).
Habitat Associations:
This subspecies occurs in a variety of habitats including meadows, pine-oak woodlands, along streams or near lakes, agricultural lands, powerline right of ways, along roads, or old ski areas. It has been collected in low elevation to subalpine habitats between 450-1220 m (1500-4000 ft.). Euphydryas colon is associated with snowberry (Symphoricarpos), while the closely related E. anicia uses beardtongue (Penstemon) and Indian paintbrush (Castilleja) (Austin and Murphy 2003). Larvae of this subspecies likely feeds on snowberries including common snowberry (Symphoricarpos albus), mountain snowberry (S. oreophilus), creeping snowberry (S. mollis), and figworts (Scrophulariaceae), including common mullein (Verbascum thapsus), shrubby penstemon (Penstemon fruticosus), cliff beardtongue (P. rupicola), Davidson’s penstemon (P. davidsonii), and littleflower penstemon (P. procerus), similar to E. colon caterpillars (Pyle 2002). 
Euphydryas colon colon is likely found in wet meadows, habitat where the Euphydryas chalcedona-colon complex is observed, with Chlosyne acastus (sagebrush checkerspot), Thessalia alma (alma checkerspot), E. anicia (anicia checkerspot) ssp., and Proserpinus clarkiae (Clark’s sphinx) (Langston 1975). Adult and caterpillar E. c. colon (under the name E. chalcedona colon) have been found on royal penstemon (Penstemon speciosus) and adults of this subspecies have been observed nectaring on spreading dogbane (Apocynum androsaemifolium) (The Lepidopterists Society 2006). Adults also likely nectar on bistort (Polygonaceae), yellow composites (Asteraceae), and pearly everlasting (Anaphalis margaritacea) (Pyle 2002).
Threats:
In general, Lepidoptera are extremely sensitive to environmental change as they are dependent on suitable nectar resources as adults and on specific hostplants for larval feeding (James and Nunnallee 2011). Low food supplies one year can lead to undersized adults the following season (James and Nunnallee 2011). Causes of butterfly population declines in the Pacific Northwest include loss of habitat due to urban and agricultural development, logging of mature forests, controlled management of natural disturbances (i.e., wildfires), exotic grasses and brush that compete with and displace native vegetation, and likely rapid climate change (Miller and Hammond 2007). Euphydryas c. colon populations are likely threatened by land use change, habitat degradation, and succession within their range, all of which can lead to a fragmented distribution similar to the isolation seen in E. editha taylori populations (Severns and Grosboll 2011).
Climate change and loss of habitat due to grazing by native ungulates or livestock are the primary threats to this subspecies. Additional threats include fire suppression and subsequent plant succession, which reduces suitable habitat for nectar and hostplants, and reduces solar radiation of hostplants, which is important for egg development. Butterflies with fragmented or isolated distributions are at a greater risk of local extinction from climate change or large disturbance events, such as fire. Additionally, the timing of snowmelt has a strong influence on the phenology of alpine butterfly species (James and Nunnallee 2011). 
Invasive grasses can degrade grassland habitats and displace larval hostplants and nectar resources needed by Euphydryas spp. (Schultz et al. 2016). Herbicides are often used for habitat restoration and management; however, non-target effects of herbicides may have direct and indirect negative impacts on Lepidopterans. Fluazifop-p-butyl, a graminicide frequently used in the West to control grasses, was found to reduce E. colon survivorship (Schultz et al. 2016). The effects of graminicides are influenced by the type of herbicide, butterfly species, and hostplant, and can include differences in pupal masses, altered foraging behaviors and iridoid glycoside levels in larvae (which may affect predation rates), and/or direct mortality (Schultz et al. 2016).
Conservation Considerations:
Research: Research is needed to assess long-term population trends and population thresholds in order to inform appropriate management of the fragmented populations of this subspecies. Research is needed to evaluate how E. c. colon will respond to climate change. Some butterfly species may expand their range in response to climate change, whereas others will be negatively affected, depending on their adaptations (Miller and Hammonds 2007). Studies are also needed to evaluate the effects of herbicides on E. c. colon.
Inventory: Many of the known records for this subspecies are somewhat vague (e.g., Township, Range, and Section), emphasizing the need for high accuracy spatial data on current populations. Regular monitoring of E. c. colon populations in Washington and Oregon will update the status of this subspecies and potentially document the causes of annual variation in adult numbers. To better understand the distribution of this subspecies in Washington and Oregon, additional surveys are needed in mountainous areas of south-central Washington and northern Oregon where potential hostplants, particularly snowberries (Symphoricarpos spp.) and beardtongues (Penstemon spp.), occur. Surveys could also target plants that adults use for nectar, including bistort (Polygonaceae), yellow composites (Asteraceae), and pearly everlasting (Anaphalis margaritacea) (Pyle 2002). Suitable habitat with appropriate hostplants could be targeted for surveys within the Columbia River Gorge National Scenic Area (NSA); on the Rogue River-Siskiyou, Deschutes, and Okanogan-Wenatchee National Forests; and on the Medford and Spokane BLM Districts.
Management: Protect known occurrences in Oregon and Washington from management actions that may negatively impact any life stages of this subspecies. Maintaining open montane meadows with hostplants and a diversity of nectar species may benefit E. c. colon (Ehrlich and Hanski 2004). 
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Known records of Euphydryas colon colon in Washington and Oregon, relative to Forest Service and BLM land. 

ATTACHMENT 4: Photographs of this species and its habitat
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Euphydryas colon colon male. Photos taken on June 23, 2010, from Taylor Creek Rd., 5.6 mi SW jct. Merlin-Galice Rd., Josephine Co., Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). http://kimandmikeontheroad.com/
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Euphydryas colon colon female. Photos taken on July 6, 2010, near Iron Mtn. Rd. NFD 035, Linn Co., Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). http://kimandmikeontheroad.com/
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Euphydryas colon colon habitat on June 25, 2010. Baldy Creek Rd., Jackson Co., Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). http://kimandmikeontheroad.com/
[image: image5.jpg]


[image: image6.jpg]



Euphydryas colon colon habitat on June 23, 2010. Taylor Creek Rd., 5.6 mi SW jct. Merlin-Galice Rd., Josephine Co., Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). http://kimandmikeontheroad.com/
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Euphydryas colon colon habitat on July 21, 2010. Iron Mtn. Rd., NFD 035, Linn Co., Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). http://kimandmikeontheroad.com/
ATTACHMENT 5: Survey Protocol 
Survey Protocol:
Lepidoptera Survey Protocol, including specifics for this species
Sarah Foltz Jordan and Candace Fallon, Updated June 2016
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 hostplants.  
How to Survey:

Adults: If possible, all sites should be surveyed for this butterfly during the following environmental conditions:  
Minimum temperature:  Above 60 degrees 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 degrees 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, 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 a 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 and upperside 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. 

If using a cyanide killing jar (Triplehorn & Johnson 2005), place the animal in the jar as soon as possible, pinching the thorax slightly to stun it, to avoid damage to the wings by fluttering. Small species, such as blues and hairstreaks, should not be pinched. Alternatively, the kill jar may be inserted into the net in order to get the specimen into the jar without direct handling, or spade-tip forceps may be used. Since damage to specimens often occurs in the kill jar, large, heavy-bodied specimens should be kept in separate jars from small, delicate ones, or killed by pinching and placed directly into glassine envelopes. If a kill jar is used, take care to ensure that it is of sufficient strength to kill the insects quickly and is not overcrowded with specimens. Following a sufficient period in the kill jar, specimens can be transferred to glassine-paper envelopes for storage until pinning and spreading. For illustrated instructions on the preparation and spreading of lepidopterans for formal collections, consult Chapter 35 of Triplehorn and Johnson (2005).

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 hostplant 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”).

Larvae and pupae: Lepidoptera larvae are generally found on vegetation or soil, often creeping slowly along the substrate or feeding on foliage. Pupae occur in soil or adhering to twigs, bark, or vegetation.  Since the larvae usually travel away from the hostplant and pupate in the duff or soil, pupae of most species are almost impossible to find.  
James and Nunnallee’s (2011) Life Histories of Cascadia Butterflies 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 hostplants (Miller 1995). A fresh supply of larval food plant 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 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:

Euphydryas colon colon 
Where: Surveys could occur in a variety of habitats including meadows, pine-oak woodlands, along streams or near lakes, agricultural lands, powerline right of ways, along roads, or old ski areas. This species has been collected in low elevation to subalpine habitats between 450-1220 m (1500-4000 ft.). Additional surveys are recommended. There is a need for high accuracy spatial data for current populations, as many of the available records are somewhat vague.

In Oregon, we recommend surveys within the Columbia River Gorge National Scenic Area (NSA); on the Rogue River-Siskiyou and Deschutes National Forests; and on the Medford BLM District, due to close proximity of known occurrences. In Washington, we recommend surveys on the Okanogan-Wenatchee National Forest and Spokane BLM District. 

Priority areas to survey include potential habitat adjacent to records which appear to be on federal land but are not yet confirmed, due to lack of record accuracy. These include the eastern edge of the Rogue River-Siskiyou National Forest and adjacent Medford BLM District land near Grants Pass and east of Siskiyou on Medford BLM District land near Soda Mountain Wilderness. Surveys could also be conducted on Spokane BLM District land near Munson Prairie, Klickitat County, Washington.
When: Surveys for E. c. colon should occur from June through August on warm (>60°F or 15.5°C), sunny, calm (<10 MPH or 4.5 m/s) days.  
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