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Scientific Name: Agriades podarce klamathensis J. Emmel and T. Emmel in T. Emmel, 1998
Common Name(s): Gray Blue Butterfly, Arrowhead Arctic Blue
Phylum: Arthropoda
Class: Insecta
Order: Lepidoptera 
Family: Lycaenidae
(ITIS 2017; Pelham 2017)

Synonyms: Plebejus podarce klamathensis (ITIS 2017; NatureServe 2017).
Conservation Status:
Global Status: G3G4T3 (last reviewed 01 June 1999)
National Status (United States): N3 (01 June 1999)
State Statuses: S2 (OR)
(NatureServe 2017)
Federal Status (United States): Not listed (ORBIC 2016)
IUCN Red List: Not assessed (IUCN 2017)

Taxonomic Note: 
Opler and Warren (2002) treat Agriades as a subgenus within the “supergenus” Plebejus. All populations in Oregon are referable to Plebejus podarce klamathensis (Warren 2005), synonymous with Agriades podarce klamathensis (Pelham 2017). 
Technical Description: 
Adult: Members of the Polyommatinae subfamily, commonly known as the blues, are typically small butterflies. Males are mostly blue, while females are tend to be more brown in color; field marks are primarily on the undersides of their wings (Brock and Kaufman 2003). Agriades podarce has a wingspan of 2.2 to 2.6 cm (Opler and Wright 1999). The males are a shiny, light gray-blue color above, with a black border on the apical margins breaking into a row of black dots on the hind wing (Dornfeld 1980). Females are russet-brown above with blue and sometimes orange highlights and often have white spots across the wings (Dornfeld 1980; Opler and Wright 1999; Pyle and LaBar 2018). Both sexes have prominent dorsal forewing and dorsal hindwing cell bars and often submarginal black rings on the dorsal hindwing. Beneath, the ventral hindwing spots are fused and occluded by heavy white blotches against a dark tan background. Prominent black pupils occur in all of the white spots except one (in the hindwing cell) (Pyle 2002). The klamathensis subspecies is the only representative of this species in Oregon, and is readily identified using the wing characteristics noted above (Pyle 2002). 
Immature: Other members of the Lycaenidae have eggs that are shaped like “spineless sea urchins” (Pyle 2002). The larvae in this subspecies are dark green with pink stripes, banded bluish and yellow. The pupae are rusty brown (Pyle 2002).
Life History: 
Adults: Adults of this species typically fly in a single annual brood between late June and early August (Warren 2005; Pyle and LaBar 2018). In Oregon, it has been documented from June 16th (from Bristow Prairie North Meadow) to August 10th (west of Mt. Bailey), with the vast majority of records in July. Surveys conducted across the Medford BLM, Rogue River-Siskiyou, and Umpqua National Forests detected this subspecies from July 2nd through the 18th in 2013 and from June 18th through July 2nd in 2014 (Reilly and Chapman 2016). Agriades podarce males visit mud and both sexes visit flowers, often nectaring on flowers of small plants including yellow composites and bistort (Opler and Wright 1999). The eggs of this species are laid singly on leaves, bracts, or sepals of the host plant (Opler and Wright 1999). 
Larvae: Hibernation takes place in the caterpillar or chrysalis stage (Opler and Wright 1999). Larval host plants in Oregon have not been reported, but shooting stars (Dodecatheon jeffreyi and D. alpinum) are the larval host plants for the nominate species, A. podarce, in the Trinities and Sierra Nevada of California (Warren 2005; Pyle and LaBar 2018).
Range, Distribution, and Abundance:
Type Locality: Waterdog Lake, North Trinity Mountain, Humboldt County, CA (Emmel and Emmel 1998). 
Range: A Sierra Nevada/Klamath endemic, the nominate species’ range occurs from southern Oregon to northwest California and west-central Nevada (Pyle and LaBar 2018). All populations in Oregon are referred to as A. p. klamathensis (Pyle and LaBar 2018).
Distribution: In Oregon, this subspecies is found in the southern Cascades and eastern Siskiyous in Lane, Douglas, Jackson, Klamath, and in southeast Josephine counties, including Mt. Ashland, Diamond Lake, Crater Lake, and Old Man Camp west of Mt. Bailey. This subspecies was very common and reliable just east of the Grouse Gap Shelter on the south side of Mt. Ashland (Runquist 2009, pers. comm.; Reilly and Chapman 2016). Although this subspecies has been collected on Ball Mountain (far northern California Cascades), intensive surveys (1999-2004) of butterfly diversity in the adjacent Cascade Siskiyou National Monument (Jackson County, Oregon) did not reveal this species, likely due to the lack of host plants and suitable subalpine wet meadows (Runquist 2009, pers. comm.). However, this subspecies is likely present along the entire length of the Siskiyou’s higher elevations where suitable habitat is present (Reilly and Chapman 2016). 
Recent surveys in the Southern Cascades and Klamath (Siskiyou) Mountains expanded the known range of this subspecies roughly 32 km (20 miles) northwest of the previous range (Reilly and Chapman 2016). Fifty-six sites were surveyed from 2013-2015; A. p. klamathensis was documented at all resurveyed historic sites. In addition, 12 new populations were discovered along the Siskiyou Crest west of Mt. Ashland, in the eastern Siskiyous (McDonald Basin, Kettle Lake, and the headwaters of Cow Creek) and in the western Siskiyous at Miller Lakes, Steve Lake, and Bigelow Lakes (Reilly and Chapman 2016). The Bigelow Lakes population extends the known range west about 50 km (32 miles) into Josephine County (Ross 2014). 
The eastern extent of this subspecies’ distribution appears to be closely tied to the Cascade Mountains, where suitable habitat (e.g., high elevation sub-alpine habitat) can be found, whereas the western extent is poorly understood (Reilly and Chapman 2016). The Bigelow Lakes area, in Josephine County, may represent the western edge of the distribution in Oregon (Reilly and Chapman 2016). Additional populations of Agriades podarce may exist within suitable habitat north of Reynolds Ridge; surveys further north across the Cascades, and in particular around Miller Lake (Fremont-Winema National Forest) and Maidu Lake (Umpqua National Forest, Mt. Thielsen Wilderness) may result in further range expansions (Reilly and Chapman 2016). Suitable habitat is present in certain high-elevation areas throughout the Willamette National Forest; however, this subspecies has only been documented in the southwest corner of the Willamette National Forest near the ridgeline dividing the Umpqua and Willamette National Forests along the Calapooya Mountains. Potential habitat may be available farther from the ridgeline but this area has not been surveyed due to difficult access (Doer 2018, pers. comm.).
BLM/Forest Service Land: 
Documented: Agriades podarce klamathensis has been documented from the Rogue River-Siskiyou (Douglas, Jackson, and Josephine Counties), Fremont-Winema (Klamath County), Umpqua (Douglas County), Willamette (Lane County), and Klamath (Jackson County) National Forests. It is also documented on Medford BLM District (Jackson County). 
Suspected: This subspecies is suspected to occur on the Klamath Falls Resource Area, Lakeview BLM District. 
Abundance: Abundance estimates are not available for this subspecies. Adults can be abundant where they occur but populations are patchy based on local conditions (Warren 2005). 
Habitat Associations:
This subspecies occurs at high elevation wet montane meadows from 1554 m to over 1981 m (5100 ft. to over 6500 ft.). Adults are very local and do not appear to wander much beyond their meadow habitat (Opler and Wright 1999). Appropriate habitat is described as “marshy slopes and meadows that are lushly overgrown with deep grasses and dense stands of false hellebore (Veratrum viride)” (Dornfeld 1980). 
Agriades podarce klamathensis has very specific habitat associations and many sites where this subspecies was found in 2013 and 2014 had Dodecatheon spp., Polygonum bistortoides (western bistort), and Pedicularis groenlandica (elephant head) (Reilly and Chapman 2016; Doer 2018, pers. comm.). Oregon populations are found along lakeshores and in wet meadows (Ross 2014; Reilly and Chapman 2016) with microhabitat dominated by moss, short grasses (Carex spp.), and small succulent species. Agriades podarce klamathensis can co-occur with Polites mardon (ORBIC 2017) and may have similar habitat associations. Within the Cascade region, this subspecies appears to prefer P. groenlandica as a nectar source; Dodecatheon spp. were present but senescing at the time of observation (Reilly and Chapman 2016). 
Agriades podarce nectar on yellow composites and bistort (Opler and Wright 1999). Agriades p. klamathensis has also been observed nectaring on Bistorta bistortoides and Tofieldia spp. (Xerces Society 2018). The larval host plant in Oregon has not been reported, but shooting stars (Dodecatheon jeffreyi and D. alpinum) are the larval host plant in the Trinities and Sierra Nevada of California (Warren 2005; Pyle and LaBar 2018), both species occur in Oregon. 
Threats:
Habitat alteration and destruction are the primary threats to many lycaenid species (New 1993). This subspecies is limited to high elevation wet montane meadows from 1,554 – 1,981 m (5,100 - 6500 ft.) and does not typically occur beyond their meadow habitat. High elevation meadow habitats are sensitive and may be negatively impacted by plant succession, trampling from grazing animals, and recreational uses (Opler and Wright 1999; Ross 2014); desiccation due to water diversions is also a concern. 
Both Mt. Ashland and Crater Lake are heavily used recreation areas. This subspecies may be at risk of local extinctions because it has limited dispersal abilities. In general, lycaenids travel short distances, resulting in less frequent recolonization and reduced gene flow, which may lead to reduced genetic diversity, fitness, and population viability (Cushman and Murphy 1993). 
Conservation Considerations:
Research: Observational studies are needed to confirm the host plant for A. p. klamathensis. The impact of hikers and cattle grazing on A. p. klamathensis habitat and populations could benefit this subspecies (Opler and Wright 1999). Determine physical and climatic factors needed by this subspecies in order to develop local habitat enhancement plans (New 1993). Research is also needed to assess the potential effects of herbicide-based management on butterfly survival, demography, and behavior; findings could assist in the development of herbicide use guidelines and habitat restoration plans (LaBar 2009).
Inventory: Survey for new populations and monitor existing populations of A. p. klamathensis to determine their status and evaluate success of management, and estimate population numbers, distribution, and trends in abundance. Recent surveys documented new populations in the eastern Siskiyous at McDonald Basin, Kettle Lake, and the headwaters of Cow Creek (extreme northern Klamath National Forest) and in the western Siskiyous at Miller Lakes, Steve Lake, and Bigelow Lakes (Reilly and Chapman 2016). Continued survey efforts could target high elevation sites in the Siskiyou Mountains to determine the eastern extent of the subspecies’ range. Additional surveys around Miller Lake (Fremont-Winema National Forest), Maidu Lake (Umpqua National Forest, Mt. Thielsen Wilderness), and further north across the Cascades will likely result in additional detections of this subspecies, expanding its range north (Reilly and Chapman 2016).
Management: Protect known and potential sites from practices that would adversely affect any aspect of this subspecies’ life cycle or habitat. Manage grazing and recreation to minimize impacts to occupied habitat and to maintain diversity and abundance of native vegetation, particularly the larval host plants (likely Dodecatheon spp.). Consider treatments to reduce encroachment. Minimize use of herbicides and pesticides and prevent the introduction of non-native plants and loss of native vegetation (New 1993). Preserve existing habitat and improve habitat by removing noxious plants, promoting native larval host plants and nectar sources (New 1993).   
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ATTACHMENT 3: Map of known Agriades podarce klamathensis records in Oregon.
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Known records of Agriades podarce klamathensis in Oregon, relative to Forest Service and BLM land. 
ATTACHMENT 4: Photographs of this subspecies 
Female Agriades podarce klamathensis. Images taken on August 1, 2010, near Mt. Ashland, Jackson County, Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). Available at: http://kimandmikeontheroad.com/

Agriades p. klamathensis habitat, Mt. Ashland, Jackson County, Oregon. Photos by Kim Davis and Mike Stangeland (used with permission). Available at: http://kimandmikeontheroad.com/
ATTACHMENT 5: Survey Protocol 
Prepared by: Sarah Foltz Jordan and Candace Fallon
Date: 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 subspecies’ 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 subspecies 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 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 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).
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 Trifolium wormskioldii”).
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 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 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:
Agriades podarce klamathensis
Agriades podarce klamathensis occurs at high elevation wet montane meadows in the southern Oregon Cascades and eastern Siskiyou Mountains. It is documented from the Rogue River-Siskiyou, Umpqua, Klamath, and Willamette National Forests and BLM land in the Medford District. This subspecies is suspected to occur on Lakeview and Roseburg BLM Districts. Surveys could occur around Miller Lake (Fremont-Winema National Forest), Maidu Lake (Umpqua National Forest, Mt. Thielsen Wilderness), and further north across the Cascades. 
This subspecies is found from 1554 m to over 1981 m (5100 ft. to over 6500 ft.), where it inhabits marshy slopes and meadows that are lushly overgrown with grasses and dense stands of false hellebore (Veratrum viride) (Pyle 2002). The larval host plant in Oregon has not been reported, but shooting stars (Dodecatheon jeffreyi and D. alpinum) are the larval host plant in the Trinities and Sierra Nevada of California (Warren 2005; Pyle and LaBar 2018). 
Surveys should be conducted between July and August, depending on local conditions. Adults of this species rarely fly in June and September (Pyle 2002). Males may be seen visiting mud and both sexes visit flowers of small plants, preferring Pedicularis groenlandica (elephanthead lousewort) and nectars on many alpine flowers, including B. bistortoides, Tofieldia spp, and Dodecatheon spp. (Reilly and Chapman 2016; Pyle and LaBar 2018).
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