SPECIES FACT SHEET
Scientific Name:  Euphydryas gillettii (W. Barnes 1897)
Common Name: Gillett’s checkerspot
Phylum: Arthropoda
Class: Insecta
Order: Lepidoptera
Family: Nymphalidae

Conservation Status:

Global Status: G3 – Vulnerable (last reviewed 19 August 2009)
National Status (United States): N2N3 (30 Sept 1998)
State Status (Oregon): S1 
(NatureServe 2015)
Oregon Biodiversity Information Center: List 2 (ORBIC 2016)
IUCN Red List: Not assessed

Technical Description:

Adults: Checkerspots are generally medium-sized, orange, black, and white butterflies in the family Nymphalidae. Nymphalids or brush-footed butterflies are a large and diverse group of butterflies with forelegs reduced to brushy appendages generally used as sensory organs rather than for walking (Pyle 2002). 

Gillett’s checkerspot is a striking medium-sized butterfly with a wingspan of 1 ½ to 1 7/8 inches. The uppersides of the wings are predominately dark brown to black (closer to the body), with a wide distinctive orange-red, submarginal band and other cell spots of red and white. The white spots appear as bands broken by dark brown veins. The undersides of the wings are similar, although with less dark brown coloration and more white spots. The orange-red submarginal band is a distinctive feature. Pyle (2002) states: “No other checkers look red-banded.”

Larvae and Eggs: The mature larvae are dingy yellow with lemon-yellow dorsal stripes and white lateral stripes. Their spines are yellow on the back and black on the sides. Eggs are yellow to brown and are laid in clusters on the underside of leaves.

Similar Species: Edith's checkerspot (Euphydryas editha), chalcedon checkerspot (Euphydryas chalcedona), and colon checkerspot (Euphydryas colon) all occur in the same geographic area as Gillett’s checkerspot. Gillett’s checkerspot can be distinguished from these species by its distinctive wide orange-red submarginal band on the ventral and dorsal side of the forewing and hindwing. Edith’s, chalcedon, and colon checkerspot butteflies lack a solid colored band on the margins of the wings and instead have checkered rows of spots (Opler 1999).

Life History:

Gillett’s checkerspot may be found in a variety of damp habitats in mountains, including open, moist conifer forests, moist meadows, and streamsides. Larval hostplants include twinberry honeysuckle (Lonicera involucrata), sweetberry honeysuckle (Lonicera caerulea), elephanthead lousewort (Pedicularis groenlandica), western valerian (Valeriana occidentalis) and American alpine speedwell (Veronica wormskjoldii). 

Gillett’s checkerspot is univoltine with one flight period from early June through August. During this period males patrol or perch high in trees or tall vegetation searching for females. The adults typically do not disperse far from their natal patch of hostplants, spending considerable time sunning at the tops of shrubs and trees. In July, females oviposit egg groups or masses on the undersides of leaves at the top of the host plant where sun exposure is the greatest (Williams 1981; Williams et al 1984). Eggs laid on leaves with greater sun exposure develop at a faster rate. Young caterpillars aggregate in silk nests and feed on leaves and buds. The group disbands in the spring and caterpillars complete their development alone. Gillett’s checkerspot can be biennial, with the length of the life cycle and timing of hibernation varying with altitude and latitude (Williams 1988). At low elevations, the life cycle is completed in a single year, with fourth instar caterpillars hibernating. At high altitudes, caterpillars need two years to complete development. In the first year they feed briefly and hibernate as early-instar caterpillars. They resume feeding in the second summer and hibernate again as fifth instars (Williams 2005). Post-diapause larvae have been documented feeding on a variety of plants, not just the host plants (Williams et al 1984).

The larvae sequester varying concentrations of iridoid glycosides – present in most of their documented host plants - to deter predation (Bowers and Puttick 1986, Bowers and Williams 1995). However, at least one study suggests that Gillett’s checkerspot larvae are relatively palatable to birds despite the presence of iridoid glycosides (Bowers and Farley 1990).

Research by Williams (1988) suggests that nectar abundance is more important for this species than any individual nectar species, or host plant abundance. Documented nectar plant genera include Aster, Senecio, Agoseris, Erigeron, Geranium, Achillea, Heracleum, Potentilla, Valeriana, Polygonum, Antennaria, Chrysanthemum, Cirsium, Geum, Helianthella, Saxifraga, and Solidago (Williams 1988). 


Range, Distribution, and Abundance:

Range: Gillett’s checkerspot is locally rare in Idaho, Montana, Oregon, Utah and Wyoming in the United States, and in Alberta and British Columbia in Canada. 

Distribution: In Oregon, only a single location is known from Summit Ridge in the Wallowa-Whitman National Forest, located within the Blue Mountains ecoregion. The single location was first discovered on July 7, 2003, and was last observed in June and July of 2004. Multiple adults of both sexes were observed in 2004 visiting flowers in a variety of microhabitats, however adults were noted as not abundant (Warren 2005).

The closest known occurrence to this site is to the south approximately 45 air miles away in western Idaho, on the Payette National Forest.

BLM/Forest Service Land: 

Documented: There is a single report in Oregon from Summit Ridge in the Wallowa-Whitman National Forest, Hells Canyon NRA, Wallowa County. 

Suspected: Based on locality records of known host plants, this species is suspected to occur on the Umatilla National Forest and on the Baker Resource Area of the Vale District Bureau of Land Management (Oregon Flora Project 2015, Warren 2005). Although only a single location in Oregon has been documented, Warren (2005) suggests that nearby counties, including Baker, Union, Umatilla, and Grant, should be searched. Known host plants for this species have been reported from the Wallowa-Whitman National Forest, including Eagle Cap, La Grande, and Whitman ranger districts, on the Umatilla National Forest, and on the Baker Resource Area of the Vale District BLM (Oregon Flora Project 2015). These plant species may also occur on the Wallowa Valley Ranger District, the next-closest ranger district to the documented site on the Hells Canyon NRA Ranger District (<10 miles). 

Abundance: Range-wide there are between 21 and 300 occurrences, comprising an estimated 2,500 to 10,000 individuals. The long term trend of the species is unknown and the short term trends for individual occurrences range from a decline of <30% to stable (NatureServe 2015). In Oregon, information is lacking on the current status, number of individuals, and any trends of the single known occurrence.

Habitat Associations: 
Gillett’s checkerspot commonly uses twinberry honeysuckle (Lonicera involucrata) as a larval hostplant, but will also use sweetberry honeysuckle (Lonicera caerulea), elephanthead lousewort (Pedicularis groenlandica), common snowberry (Symphoricarpus albus), western valerian (Valeriana occidentalis) and American alpine speedwell (Veronica wormskjoldii). Twinberry honeysuckle, the most commonly documented host plant, is most often found in open subalpine meadows along forest edges. 

Gillett’s checkerspot populations are usually located near small creeks or areas of wetland habitat; rarely, they are also found near rivers or in seepy, permanently wet habitats. Plants common to these locations include those from the genera Aster, Senecio, and Agoseris; Pinus contorta is also common. Past disturbances that have maintained meadow habitat, such as fire, floods, beaver activity, and logging, may be evident at sites. More northerly populations (>44° latitude) tend to occur at sites with southern exposure and are found at lower elevations (from 3,500 to 6,000 feet) than those occurring further south. Gillett’s checkerspot has been found as high as 9,500 feet in Colorado (Williams et al 1984; Williams 1988; Williams 1990; Debinski 1994), while in Oregon this species occurs at 6,400 feet (Warren 2005).

Threats:
Climate change and loss of habitat due to grazing by native ungulates or livestock are the primary threats to this species (NatureServe 2015). Additional threats include fire suppression and subsequent plant succession, which reduces suitable habitat for nectar and host plants, and reduces solar radiation of host plants which is important for egg development (Williams 1998). Butterflies with fragmented or isolated distributions such as E. gilletiii are at a greater risk of local extinction from climate change or large disturbance events such as fire (Cornelissen 2011, Ehrlich and Hanski 2004, Oliver et al. 2014).

Conservation Considerations:
[bookmark: _GoBack]Research: Due to the fragmented nature of populations of this species, it may be important to determine minimum population size thresholds to inform management.

Inventory: The single observation of this species within the currently understood range in Oregon dates from July 2003 and 2004. Despite being easily distinguished from other checkerspot butterflies where it is suspected to occur in Oregon, Gillett’s checkerspot has only been observed and surveyed for in the Summit Ridge area on the Wallowa-Whitman National Forest (Warren 2005). Regular monitoring of the single Gillett’s checkerspot occurrence in Oregon will further inform the status of this population and help document the causes of variation in adult numbers from one year to the next. To better understand the distribution of this species in Oregon, additional surveys are needed in mountainous areas of eastern Oregon with known host plants, particularly twinberry honeysuckle (Lonicera involucrata), common snowberry (Symphoricarpus albus), western valerian (Valeriana occidentalis), and American alpine speedwell (Veronica wormskjoldii). 

Management: The single occurrence in Oregon should be protected from management actions that may negatively impact any life stages of the species. Maintaining open montane meadows with hostplants and a diversity of nectar species through fire or fuels reduction may benefit this species (Ehrlich and Hanski 2004, Williams 1988).
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Records of Euphydryas gillettii in Oregon relative to Forest Service and BLM lands.
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Photo by Bill Boutan, 2003. Granite Creek Rec Area, Teton Co., WY, USA. Used with permission.
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Photo by Bill Boutan, 2003. Granite Creek Rec Area, Teton Co., WY, USA. Used with permission.
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Photo by Bill Boutan, 2003. Granite Creek Rec Area, Teton Co., WY, USA. Used with permission.
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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 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 degrees F.

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.  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 good zoom or macrolens 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 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.
 
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 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”).

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 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: 
[Euphydryas gillettii]

Where: 

This species has only been documented once in northeastern Oregon, on Summit Ridge in the Wallowa-Whitman National Forest, Hells Canyon NRA within the Blue Mountains ecoregion. The closest known occurrence is approximately 45 air miles south in western Idaho, on the Payette National Forest. Although no other locations in Oregon have been documented, according to Warren (2005) other counties, including Baker, Union, Umatilla, and Grant, should be searched. Known host plants for this species (see below) have been reported from other ranger districts on the Wallowa-Whitman National Forest, including Eagle Cap, La Grande, and Whitman ranger districts (Oregon Flora Project 2015). These plant species may also occur on the Wallowa Valley Ranger District, the next-closest ranger district to the Hells Canyon NRA Ranger District, where the species has been observed (<10 miles). 

This species occurs in mountainous forest, meadow and stream margins between 3,400 and 9,500 feet. Suitable habitat with any of the following documented hostplants should be targeted for surveys: Twinberry honeysuckle (Lonicera involucrata), sweetberry honeysuckle (Lonicera caerulea), elephanthead lousewort (Pedicularis groenlandica), common snowberry (Symphoricarpus albus), western valerian (Valeriana occidentalis) and American alpine speedwell (Veronica wormskjoldii). Patches of hostplants should be surveyed for adults, yellow to brown egg masses laid on the underside of leaves, and young caterpillars that aggregate in silk nests and feed on leaves and buds. Females typically oviposit egg groups or masses on the underside of leaves at the top of the host plant where sun exposure is the greatest (Williams 1981; Williams et al 1984). 

The adults typically do not disperse far from their natal patch of hostplants, spending considerable time sunning at the tops of shrubs and trees. Males regularly patrol or perch high in trees or tall vegetation searching for females. Surveys should include scanning the tops of trees and shrubs near the larval hostplants for adults.

When: Surveys should be completed during the adult flight period from June through August. 
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