SPECIES FACT SHEET

[bookmark: _GoBack]Scientific Name: Boloria astarte (Doubleday, 1847)
Common Name:  Astarte fritillary
Phylum: Mandibulata
Class: Insecta
Order: Lepidoptera
Family: Nymphalidae
Subfamily: Heliconiinae
	
Taxonomic Note: This taxon was formerly known as Boloria tritonia astarte. Pyle (2002) raised the status of the astarte subspecies to the species level, creating Boloria astarte. According to Pelham (2008), Boloria astarte is composed of three subspecies: B. a. astarte, B. a. distincta, and B. a. tschukotkensis, only the first of which occurs in Washington (Pyle 2002). Guppy and Shepard (2001) place this species as Clossiana tritonia.  

Conservation Status: 
Global Status (2009): G5    
National Statuses: United States (N4N5); Canada (N5)
State/Province Statuses: Alaska (SNR), Montana (S2S3), Washington (S2S3), Alberta (S2), British Columbia (S5), Northwest Territories (SNR), Yukon Territory (S5) 
(NatureServe 2009)
  
Technical Description: 
Adult: This species is the largest of the lesser fritillaries, with a wingspan of 4.2 to 5.1 cm (1.63 to 2 in.) or greater (Opler et al. 2010, Pyle 2002). The upperside of the wings are orange to pale orange with a distinct pattern of black marks and pronounced black margins. The heavy black markings, especially the heavy black border, are sometimes smudged. The hues and patterns on the ventral surface of the forewings are similar to the dorsal surface (Miller and Hammond 2001). The underside of the hindwing is rusty with clear-cut, black-edged bands of white or cream and submarginal/postmedian bands of opposing white crescents enclosing black dots, with an apricot band in between (Pyle 2002, Opler and Wright 1999). Boloria astarte is easily distinguished from other Boloria species by the large and robust size, broad and squared-off wings, and paler orange color above (Pyle 2002). Boloria astarte astarte is the only subspecies occurring in Washington, and its forewings are more squared and the middle row of the ventral hindwing is pearlier white than specimens from the far north (Pyle 2002). 

Immature: Like other members in this genus, the larvae of this species have barbed spines on each segment (Christensen 1981). The pupae resemble those of the greater fritillaries (Speyeria genus) but are smaller (Christensen 1981). The eggs and pupae are difficult to find and to identify.  

Life History: 
A biennial species, the larvae overwinter twice (in the first and fourth instars) and in Washington the brood is synchronized such that adults only appear in even-numbered years (Pyle 2002, Neill 2001). According to Christensen (1981), larvae in this genus feed only at night. The adult flight period is mid-June to mid-August, peaking in July (Opler and Wright 1999). Males patrol for females with a fast flight close to the ground, usually near host plants (Opler et al. 2010). Adults perch on rock, but disappear into the wind at the slightest disturbance, and patience is required to get close enough for a good look (Neill 2001). 

Range, Distribution, and Abundance: 
Rangewide: The distribution of this species covers most of Alaska, stretching into far eastern Russia and patchily through the western mountains of North America from Yukon and the Northwest Territories south through British Columbia and Alberta to northern Washington and Montana. Although the range is broad, it is very uncommon and may be quite rare in parts of its range (Opler et al. 2010). 

Washington: Washington records are from Whatcom, Chelan, and Okanogan counties. Most Washington sightings of this species are at the auto-accessible Slate Peak (Pyle 2009, pers. comm.).  

FS/BLM Land: This species is documented within the Okanogan/Wenatchee National Forest. 

Habitat Associations:  
The habitat of this species is arctic-alpine rock slides, windswept ridges, and scree slopes, usually south-facing and above the tree-line, at elevations of at least 2133 m (7000 ft.) (Opler and Wright 1999, Pyle 2002). Adults nectar on mountain avens (Geum species) and other alpine flowers in wind sheltered spots (Pyle 2002). The eggs are laid on or near spotted saxifrage (Saxifraga bronchialis), the larval foodplant, and larvae have been successfully reared on this plant (Guppy and Shepard 2001; Pyle 2002).  

Threats: 
Although this species is secure globally, it is quite rare in parts of its range, especially at the periphery (NatureServe 2009). Global climate change poses a serious threat to this species, as warming climatic conditions are expected to eliminate the alpine habitat from much of this species’ southern distribution in the United States (Miller and Hammond 2007). The north central Washington and northwestern Montana populations represent the southernmost range for this species, and habitat loss in this area will severely restrict the overall range of the species (Miller and Hammond 2007). Projected climate changes in this region include increased frequency and severity of seasonal flooding and droughts, reduced snowpack, and increased air temperatures (Field et al. 2007), all of which could impact this species’ habitat unfavorably.  

Conservation Considerations: 
Inventory: This species is thought to have a wider range than is currently documented, including unsurveyed habitat in the North Cascades (Pyle 2009, pers. comm.). Further surveys at known and potential sites are needed in order to evaluate the range, population characteristics, and conservation needs of this species. The current status of this species in Washington is not well known, as known sites have not been revisited for 16 to over 50 years and abundance estimates have not been conducted.  

Management: Consider protection of all known and potential sites from practices that would adversely affect any aspect of this butterfly’s life-cycle. Avoid insecticide/herbicide use in or near known sites and manage recreation and grazing to reduce impacts to Saxifraga bronchialis, the larval food plant.
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Records of Boloria astarte in Washington, relative to Forest Service and BLM lands.   


ATTACHMENT 4:  Photographs of the Adult and Host Plant.  

 
[bookmark: Top]Boloria astarte dorsal and ventral views. Photographs by Bob Poole, www.discoverlife.org. Used with permission.

 	

Saxifraga bronchialis, the larval food plant for this species. Photograph by Thayne Tuason, www.cwnp.org. Used with permission.









ATTACHMENT 5:  Lepidoptera Survey Protocol, including specifics for this species

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 span of the species considered here is 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. Since the foraging period is often quite short (e.g. a couple of weeks) and varies greatly depending on the weather, the timing of these surveys can be challenging (LaBar 2009 pers. comm.).  

Adults: 
Butterflies are predominantly encountered nectaring at flowers, in flight, basking on warm rock or ground, or puddling (sipping water rich in mineral salts from a puddle, moist ground, or dung). 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. 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). If collection of voucher specimens is necessary, the captured butterfly should be placed into a cyanide killing jar or glassine envelope as soon as possible to avoid damage to the wings by fluttering. To remove the specimen from the net by hand, grasp it carefully through the net by the thorax, pinching it slightly to stun it, and then transfer it to the killing jar (Triplehorn and Johnson 2005). 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 of time 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).

Collection labels should include the following information: date, time of day, collector, detailed locality (including geographical coordinates, mileage from named location, elevation), detailed habitat (including vegetation types, vegetation canopy cover, suspected or documented host plants, degree of human impact, landscape contours such as direction and angle of slopes), and insect behavior (e.g. “puddling”). 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. 

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, and the 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”).  

While researchers are visiting sites and collecting specimens, detailed habitat data should also be acquired, including vegetation types, vegetation canopy cover, suspected or documented host plant species, landscape contours (including direction and angle of slopes), and degree of human impact. Photographs of habitat are also a good supplement for collected specimens and, if taken, should be cataloged and referred to on the insect labels.

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.  

Since many lepidoptera species and subspecies have not been described in their larval stage and diagnostic keys for identifying species of caterpillars in the Pacific Northwest are scarce, 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). Alternatively, the plant cuttings can be place in a small, sturdy jar of water and either pierced through a tinfoil-plastic wrap layer covering the jar, or positioned with paper towels stuffed between them to fill any spaces that the larvae could slip through (LaBar 2009, pers. comm.). 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,” 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: 
Boloria astarte
This species occurs in barren rocky habitats at high elevations, usually above the timberline, where the larval foodplant (Saxifraga bronchialis) occurs (Guppy and Shepard 2001, Pyle 2002). 
 
A biennial species, the larvae overwinter twice (in the first and fourth instars) and in Washington the brood is synchronized such that adults only appear in even-numbered years (Pyle 2002, Neill 2001). Surveys should be conducted in appropriate habitat between mid-June to mid-August, depending on local conditions. The adult flight period peaks in July (Opler and Wright 1999). 

Adults may be found nectaring on mountain avens (Geum species) and other alpine flowers in wind sheltered spots (Pyle 2002). Males patrol for females with a fast flight close to the ground, usually near host plants (Saxifraga bronchialis) (Opler et al. 2010). Adults perch on rock, but disappear into the wind at the slightest disturbance, and patience is required to get close enough for a good look (Neill 2001).  

Boloria astarte is large species relative to other lesser fritillaries, and is readily identified using wing characteristics (Pyle 2002). Distinguishing features are provided in the Species Fact Sheet.  
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