SPECIES FACT SHEET

Scientific Name: Habrodais grunus herri W.D. Field, 1938
Common Name(s): Golden hairstreak; chinquapin hairstreak   
Phylum: Arthropoda 
Class: Insecta

Order: Lepidoptera
Family: Lycaenidae
(ITIS 2020)

Synonyms: None (ITIS 2020; NatureServe 2020)
Conservation Status:
Global Status: G4G5 (last reviewed 30 Sept 1998)
National Status (United States): N4N5 (30 Sept 1998)
State Statuses: SNR (OR), S1 (WA)
(NatureServe 2020)

Federal Status (United States): Not listed (USFWS 2020)
IUCN Red List: Not reviewed (IUCN 2020)
Taxonomic Note: 
Three subspecies of Habrodais grunus (Boisduval, 1852) are recognized in the Pacific Northwest. These are H. g. lorquini, H. g. grunus, and H. g. herri (Pelham 2020). Habrodais grunus herri is the taxon occurring in Washington and Oregon and is segregated from H. g. lorquini in this fact sheet; H. g. lorquini occurs in four southern Oregon counties (Pelham 2020, pers. comm.). 
Technical Description: 
Adult: The Lycaenidae family is made up of generally small butterflies with large bodies relative to the wings (Scott 1986). The forelegs of the male are slightly smaller than the hindlegs and are without tarsal claws or pads (Dornfeld 1980; Scott 1986; Pyle 2002). The forelegs of the female are almost as long as the hindlegs and are clawed (Scott 1986). The eyes are indented near the antennae, and the facial region between the eyes is narrow (Scott 1986) and flattened (Dornfeld 1980). The radial veins of the forewings have only three branches (except for H. grunus, which has four), and the hindwings lack a humeral vein (Dornfeld 1980). Lycaenid wings are also characterized by a predominance of structural scales, which makes them shimmer (Pyle 2002). The genus Habrodais belongs to the tribe Theclini (commonly known as hairstreaks), which usually have one to three tails that project from the outer angle of the hindwing, and varying blue and/or orange spots near the tail that direct predatory birds away from the head (Pyle and LaBar 2018). 

Pyle and LaBar (2018) describe H. grunus as follows: 

<1.25 in. Large for a hairstreak. Toasty brown above, golden tan below. Deeper brown-shaded on males, brown-tipped and –bordered on tanner females. Ventrum faintly striated with brown and white submarginally rimmed with metallic silver crescents and flecks; VHW [ventral hind wing] blue scaled near the short, sharp tails.
Habrodais grunus has rounded wings are yellow-tan ventrally, with faint brown and white striations. The last two silver crescents are iridescent (Pyle 2002; Lotts and Naberhaus 2017). Blue-black scaling occurs on the ventral hind wings, concentrated near the tails (Pyle 2002). Its dorsal wings are a warm dusky gold, framed by brown margins that are more prominent on the male than the female (Dornfeld 1980).

Three subspecies of H. grunus are recognized, H. g. lorquini, H. g. grunus, and H. g. herri (Pelham 2020). Habrodais grunus lorquini (Field 1938) is smaller and more dusky above, and heavily marked below (Dornfeld 1980; Pyle 2002; Warren 2005). This subspecies occurs in the southern Oregon Cascades and Klamath-Siskiyou region, south to central California Coast Ranges. Habrodais grunus grunus is distributed in southern California and the Sierra Nevada (Warren et al. 2016). Most Cascadian populations are H. grunus herri (Field 1938), which has a broad distribution in the Cascade Ranges of southern Washington and Oregon and in the Oregon Coast Ranges (Warren et al. 2016). Members of this subspecies are large, brightly golden above, and have light markings below (Pyle 2002; Warren 2005). The dorsal surface of the fore- and hindwings of H. g. herri is typically yellow-orange and exhibit broad, black submarginal bands while the ventral surface of the fore- and hindwings is light orange with thin, brown discal spots and a row of median spots (Miller and Hammond 2007). The distinct appearance, behavior, and habitat of this species make it unlikely to be confused with any other species (Wainwright 2008).
Immature: The chalky-white eggs of this species are similar in appearance to “tiny squashed golf-balls” and are conspicuous on the downy undersides of host-plant leaves (Pyle and LaBar 2018). The larvae are yellow-green to blue-green, covered in fine white hairs, and marked with brown flecks and yellowish lines including a pale-yellow subdorsal line (Pyle 2002; Miller and Hammond 2007). 
Life History: 
Adults: Adults fly from mid- to late-summer and are diurnal (Miller and Hammond 2007). However, because H. g. herri adults are active during late afternoon and early evening, this subspecies is also considered crepuscular by Ross (2004). There is one generation of adults per year, with a flight period from early July to late September, peaking in August (Pyle and LaBar 2018). However, in Washington, their flight period may be more limited occurring from August to September (WDFW 2015). Primary nectar plants for adults include flowers found in the tree canopy and herbaceous forest edge (WDFW 2015). Adults nectar on catkins of golden chinquapin (Chrysolepis chrysophylla) and late summer composites such as pearly everlasting (Anaphalis margaritacea), goldenrod (Solidago spp.), and thistles (Cirsium spp.) (Pyle and LaBar 2018), although they do not nectar as frequently as other butterfly species (Warren 2005; Wagner and Gagliardi 2015). Adults appear to seek out non-floral sugar resources such as aphid honeydew or other exudates instead of flower nectar (Wagner and Gagliardi 2015; NatureServe 2020). It is proposed by Wagner and Gagliardi (2015) that hairstreaks in the subfamily Theclinae may use nectar as a secondary resource.
Males patrol the canopy for females in the late afternoon (Scott 1986; Pyle 2002; Warren 2005). This butterfly is known for its lekking behavior and tends to keep to the canopy, usually staying 20 to 30 ft. (about 6 to 9 m) off the ground (Scott 1986; Pyle 2002; Warren 2005; Wainwright 2008). Golden chinquapin (C. chrysophylla) is the only known hostplant in Washington, although canyon live oak (Quercus chrysolepis), huckleberry oak (Q. vacciniifolia), and tanoak (Notholithocarpus densiflorus) are also used in other parts of this species’ range (Miller and Hammond 2003; Pyle and LaBar 2018). Females oviposit eggs singly on the underside of leaves (Bowden 2003).
Immatures: This species overwinters as eggs, which are laid on the undersides of host plant leaves (WDFW 2015; Pyle and LaBar 2018). Larvae emerge and feed on the leaves in early summer (Dornfeld 1980), sometime between late April to early June (Bowden 2003). Lycaenid larvae go through four instars, whereas most other butterflies go through five instars (Pyle and LaBar 2018). Larvae are nocturnal and hide at the base of new leaves in older or dead growth during the day (Raven 1995). Ant interactions (i.e., myrmecophily) have been observed with H. grunus (WDFW 2015). Several lycaenid larvae participate in mutualistic relationships with ants (e.g., ants tending and milking larvae, protecting larvae from predators and parasitoids, etc.); however, additional research is needed to better understand the ant-larval relationship of H. grunus caterpillars (WDFW 2015). Pupation takes place on the host plant between early July and mid-August (Dornfeld 1980; Bowden 2003).
Range, Distribution, and Abundance:
Type Locality: The type locality for H. g. herri is McKenzie (Sister’s) Pass, Oregon (Field 1938; Pelham 2020).  

Range: Habrodais grunus populations range from southern Washington south to northern Baja California and east to the Cascades and Sierras (LaBonte et al. 1995; Larsen et al. 1995). Isolated populations occur in the higher elevations of Arizona (LaBonte et al. 1995). The subspecies H. g. herri is mainly Cascadian and ranges from Oregon including the Oregon Coast Range to southern Washington (Warren et al. 2016). Several Oregon populations occur just east of the Cascade Crest and the Washington population is located in Skamania County (LaBonte et al. 1995).
Distribution: Habrodais g. herri has a limited distribution because of its close dependency on a rare host plant within a rare habitat type (WDFW 2015). This subspecies is documented from Skamania County, in the southeastern section of the Gifford Pinchot National Forest. Although not documented, the species may also occur in Mason County where disjunct populations of golden chinquapin exist (Shoal 2009). The first Washington record is from 1980 at a site with golden chinquapin (C. chrysophylla) (the only Washington host plant) in the southern Big Lava Bed (Pyle 2002). A 1995 survey found H. g. herri at only one of 20 golden chinquapin sites surveyed. In 2008, another survey in this area failed to find this subspecies at the 1980 and 1995 sites, although the subspecies was found at a new site, Lusk Creek. Pyle (2010) did find H. grunus at the original 1980 site again in 2000, and in 2008 (Pyle 2011, pers. comm.). Two other disjunct populations of golden chinquapin are known from Skamania County and near Hood Canal, Washington (Larsen et al. 1995; Saavedra et al. 2007; Hudec et al. 2018). These sites may be able to host H. g. herri populations if host trees are still available. 
In Oregon, H. grunus occupies the length of the Cascades, from sea level to almost 7,000 ft. (2,133 m), and parts of the Siskiyous (Warren 2005). Habrodais g. herri is documented from Benton, Clackamas, Deschutes, Douglas, Hood River, Jackson, Jefferson, Klamath, Lane, Lincoln, Linn, Lincoln, Marion, Multnomah, and Wasco Counties (Warren 2005). It is suspected from Polk County (Warren 2005). 
BLM/Forest Service Land: 
Documented: In Washington, this subspecies is documented from the Gifford Pinchot National Forest. In Oregon, this species is reportedly documented from all National Forests west of the Cascades Crest.
Suspected: This subspecies is suspected on the Olympic National Forest and the Columbia River Gorge National Scenic Area in Washington where isolated and dispersed golden chinquapin (C. chrysophylla) populations are known to occur. However, these small isolated populations also likely host small numbers of H. g. herri individuals (WDFW 2015).
Abundance: The population sizes of this species at known Washington sites have not been documented. The status of California and Oregon populations of this species appear to be secure due to the fact that their larval host plants are abundant and widely distributed (LaBonte et al. 1995). In Oregon, H. grunus is locally abundant in the white fir forests of the Cascade-Siskiyou National Monument (Runquist 2011, pers. comm.), and throughout the Cascade Range (Warren 2011, pers. comm.). Miller and Hammond (2007) collected up to five caterpillars per 100 seconds of sampling effort. 
In Washington, populations of H. g. herri appear to be critically low and declining (WDFW 2015). The Washington population represents the northern periphery of both H. grunus and its larval food plant (LaBonte et al. 1995). During the 2008 surveys at Lusk Creek, only 3 to 15 individuals matching the subspecies description were observed (Wainwright 2008). Habrodais g. herri is likely one of Washington’s rarest butterflies, as it occurs solely near the Big Lava Bed in Skamania County (Pyle 2020, pers. comm.). Because of its rarity in Washington and unsuccessful recent attempts to locate it, this subspecies would benefit from organized survey efforts to better understand its population size and status (Pyle 2020, pers. comm.). 
Habitat Associations:
Throughout its range, H. g. herri is found in small forest openings of hardwood stands, shrubland and chaparral, oak woodlands, and oak covered canyons and slopes where host trees are present (LaBonte et al. 1995; Miller and Hammond 2007; NatureServe 2020). The occurrence of this species is limited by the presence of its larval host plants. Caterpillars can be common and feed during the spring on evergreen Fagaceae (Miller and Hammond 2007). In Washington, H. g. herri caterpillars solely feed upon golden chinquapin (C. chrysophylla) (Scott 1986; LaBonte et al. 1995). The discovery of H. g. herri in Washington corresponded with the finding of scarce golden chinquapin trees in the Gifford Pinchot National Forest (Pyle 2002). Golden chinquapin is most commonly found in the understory of mixed conifer stands on relatively dry, well-drained sites on slopes and ridges (Saavedra et al. 2007; Hudec et al. 2018). Surveys during August-September of 2008 found H. g. herri occupying an area with about 50 mature (8-10 in. diameter, 30-40 ft. tall) golden chinquapin trees that received ample sunlight throughout the day (Wainwright 2008). 

Habrodais g. herri is restricted to a few small patches of golden chinquapin which occur in low to middle elevations in southern Skamania County (WDFW 2015). All of its life stages (e.g., egg, larval, pupal, and adult stages) are typically found in the forest canopy of chinquapin trees (WDFW 2015). This subspecies may seek out supplementary floral nectar sources and puddling sites in small, adjacent forest openings (WDFW 2015). Adults use goldenrod (Solidago spp.), ox-eyed daisy (Leucanthemum vulgare) and pearly everlasting (Anaphalis margaritacea) as nectar resources (Larsen et al. 1989; Pyle and LaBar 2018). Adults typically forage within 100 ft. (~30 m) of golden chinquapin trees staying within close proximity to golden chinquapin stands (Larsen et al. 1995). Habrodais g. herri egg and larval abundance were lower at sites with high light intensity (e.g., open/clear-cut stands) when compared to understory stands (Bowden 2003). Between 0-45 eggs and 0-5 larvae were observed on trees with less than 40% light intensity, whereas fewer than 5 eggs and zero larvae were observed on trees exposed to 100% light intensity (Bowden 2003). 
Threats:
Habrodais g. herri is vulnerable to extirpation in Washington due to its extreme rarity in the state and the limited distribution of its golden chinquapin host plant (Larsen et al. 1995; Shoal 2009; Pyle and LaBar 2018; Pyle 2020, pers. comm.). Existing threats include deterioration or destruction of golden chinquapin stands via logging and other forest management practices, road building, pesticide use (e.g., herbicide application, broad-spectrum insecticides, Lepidoptera specific insecticides, etc.), fire, shading from adjacent conifers, and pathogens (LaBonte et al. 1995; NatureServe 2020). Habrodais grunus is particularly vulnerable to these threats in Washington (Pyle 2011, pers. comm.). The biggest threats to H. g. herri are the loss of its host plant due to overtopping of conifers, forest management practices that can lead to potential windthrow adjacent to harvest, or disease (Raven 1995; USFS 2008, 2015). The golden chinquapin stand in the Gifford Pinchot National Forest is experiencing decline with nearly half of the trees in poor condition, the majority of trees facing competition, and less than 20% of the trees being sexually reproductive (USFS 2008). Furthermore, the lack of information regarding this subspecies’ distribution, habitat requirements, and host plant occurrence in Washington may complicate conservation efforts for this subspecies (WDFW 2015).
Golden chinquapin sprouts vigorously following fire or logging, and mixed-conifer/evergreen forests are particularly prone to dominance of this species following disturbance (McMurray 1989). For this reason, golden chinquapin has historically been controlled as a “weed species” in some management regimes (McMurray 1989; Pyle 2002). Chinquapin, canyon oak, live oak, and tan oak—all of which are known host plants—have all been considered “weedy hardwood species,” subjected to herbicide use to manage their spread, often resulting in a monoculture of conifers (Miller and Hammond 2007). These practices greatly reduce the biological diversity of the forest by eliminating the hardwood component (Miller and Hammond 2007), and they reduce habitat for this butterfly. Herbicide use to control golden chinquapin is especially concerning since this species is resistant to chemical control and multiple applications are often necessary to achieve cover reduction (McMurray 1989). Other herbicide and insecticide use may cause unintentional contamination of golden chinquapin groves and should not occur in or nearby (within 500 ft. [~152 m]) known stands (Larsen et al. 1995). The application of Bacillus thuringiensis kurstaki (Btk) and other insecticides in H. grunus habitat will also impact larvae and adults. Btk is toxic to Lepidoptera and causes them to starve (Raven 1995). In order to maintain H. grunus populations, land managers need to protect the larval food plant and avoid using insecticides in the proximity of host tree species (Larsen et al. 1995).
Mechanical control can also damage larger trees and result in habitat loss for H. grunus (Pyle 2002; Raven 1995). Golden chinquapin is particularly susceptible to infection by heart rot fungus (Phellinus igniarus), which is introduced by physical damage resulting from mechanical control, road building, road use, windthrow, and logging activities (Raven 1995). Golden chinquapin is also extremely susceptible to the rot fungus Phytophthora cambivora, which causes root rot and basal cankers and can be fatal to trees in Oregon and Washington (Saavedra et al. 2007). Another threat to H. grunus habitat in Oregon (e.g., oak woodlands) is sudden oak death caused by the exotic pathogenic fungus Phytophthora ramorum (Miller and Hammond 2007).
The rare habitat and hostplant H. g. herri rely on occurs in areas with active logging practices which may threaten the persistence of local populations (WDFW 2015). In 1995, surveys of twenty golden chinquapin sites in the Gifford Pinchot National Forest (GPNF) found only one site with this species present. The site was clear-cut in 2008 and then experienced a small wildfire; no H. g. herri were detected at the site during a visit by Gifford Pinchot National Forest personnel in 2008 (Wainwright 2008). While timber harvest and habitat conversion threaten golden chinquapin stands, disturbance may be vital to maintaining these stands on the landscape (Hudec et al. 2018). Suppression and competition from overtopping conifers can threaten golden chinquapin trees, eventually resulting in mortality as this species prefers open conditions (Shoal 2009; Hudec et al. 2018).
In addition to their host plant H. grunus also require open areas in the forest which favor adult nectar plants (Miller and Hammond 2007). Pre-settlement, large wildfires created much of this open habitat in the Pacific Northwest; in its place, timber harvesting (e.g., clearcutting of trees) is often used to create early successional plant communities (Miller and Hammond 2007). Without natural or human-induced disturbance, many open habitats will be lost, causing associated species to become uncommon, rare, or even absent from the forest landscapes (Miller and Hammond 2007). Some forest management practices, particularly those that use herbicides and those that remove non-timber plants resulting in a monoculture stand, can be detrimental to the butterflies and moths that prefer early seral stage habitats and habitats with high biological diversity (Miller and Hammond 2007). 
Bowden (2003) found a difference in H. g. herri population numbers between different stand types (e.g., clear-cut stands vs. old-growth stands) (Bowden 2003). The leaves of golden chinquapin trees in clear-cut stands had higher tannin levels, tougher leaves, and less available nitrogen, while trees in old-growth stands had higher levels of nitrogen and less tough leaves (e.g., lignin, cellulose and hemicellulose content) (Bowden 2003). Habrodais g. herri prefers golden chinquapin with higher nutritional quality and lower defensive compounds, which is likely influenced by varying light intensities (Bowden 2003). For example, egg abundance estimates indicated that females predominantly chose to lay eggs on understory plants and larval numbers suggest that larvae also survived better on these plants, when compared to trees in clear-cut stands (Bowden 2003).

Although the impact of climate change on this species is difficult to determine, it is likely to have a negative impact (Hudec et al. 2018). Climate change has the potential to cause major impacts on many butterfly and moth species, including H. grunus, as variation in weather conditions can alter butterfly phenology (e.g., emergence and duration of flight period) and habitat specialization (Miller and Hammond 2007; WDFW 2015; Hudec et al. 2018). Warming climatic conditions may benefit species adapted to warmer and drier conditions while adversely affecting species adapted to cool or moister conditions (Miller and Hammond 2007). Climate change will also likely have an effect on golden chinquapin stands. This species is drought tolerant and fire resistant and may become more competitive in a warmer climate (Hudec et al. 2018). More frequent wildfires may also benefit this species if fires are low- to moderate severity; on the other hand, high-intensity fires can result in chinquapin mortality (Hudec et al. 2018). 
Conservation Considerations:
Research: Little is known about H. g. herri habitat needs in Washington. Research is needed to quantify specific habitat requirements such as vegetation structure, foodplant size and density, optimal canopy cover, and other important habitat features (WDFW 2015). Collect more detailed information on the subspecies’ basic biology and ecology in Washington, including phenology, larval and adult predators and parasites, and adult nectar sources (Raven 1995). Research focused on habitat selection and requirements will help inform management plans for this subspecies (WDFW 2015). Additional research is needed to better understand the ant-larval relationship of H. grunus caterpillars and its ecological significance (WDFW 2015).
Inventory: Increased survey efforts in southeastern areas of the Gifford Pinchot National Forest are needed to assess H. g. herri populations as well as those of its host, golden chinquapin (C. chrysophylla), which has declined on the forest (Pyle 2020, pers. comm.). There are at least 19 stands of golden chinquapin in this forest (occurring across ~300-400 acres), most of which have not been thoroughly surveyed for H. g. herri (Raven 1995; Wainwright 2008). Surveys for this species in the Olympic National Forest and the Columbia River Gorge National Scenic Area are also recommended, in areas where isolated and dispersed C. chrysophylla are known to occur (Raven 1995; Pyle 2002; USFS 2008). One of the largest known golden chinquapin stands in Mason County occurs on the Olympic National Forest, however this population appears to be in decline (Shoal 2009). While golden chinquapin appears to occur in two disjunct populations in Mason and Skamania Counties (USFS 2008, 2015), the full distribution of host patches in Washington needs to be surveyed (WDFW 2015).
Data regarding H. grunus abundance within populations is poor (Miller and Hammond 2007). Leaves can be scanned and counted to asses H. g. herri egg abundance (Bowden 2003). Larval abundance may be assessed using a beating sheet to survey host trees (Miller and Hammond 2007). Adults could be assessed with timed visual surveys along transects in oak woodlots (Bowden 2003; Miller and Hammond 2007) and golden chinquapin stands. However, because this species may primarily be a canopy dweller that sporadically visits nectar resources, transect surveys may not detect populations high in the canopy (Wagner and Gagliardi 2015; Wagner and Adams 2017). Therefore, larval surveys may be a more reliable method for this subspecies.
Management: Habrodais grunus, and its associated subspecies, is dependent on forest management to maintain mixed hardwood-conifer forests (Miller and Hammond 2007). Management of H. g. herri populations in Washington is considered a priority for this species (Bowden 2003). Develop plans to manage sites and adapt logging practices for butterfly, host, and habitat conservation (WDFW 2015). Protect all known and potential sites from practices that would adversely affect any aspect of this species’ life cycle or habitat, including chemical control of golden chinquapin (C. chrysophylla) trees, application of Btk, and mechanical activities (e.g., logging, road building, and heavy road use). Adult resources (e.g., nectaring plants) should also be protected and maintained. Consider implementing a buffer area around chinquapins to protect them from adverse effects of forest management practices (Larsen et al. 1995).

In order to maintain H. g. herri populations, land managers are advised to protect the larval food plant, golden chinquapin, and avoid using insecticides in the proximity of this host tree species (Larsen et al. 1995). If insecticides or herbicides must be used, a buffer of at least 500 ft. (about 152 m) of chinquapin groves should be considered and aerial applications of pesticides should be avoided to minimize accidental contamination from overspray (Pyle 1989; Larsen et al. 1995).

Management recommendations for golden chinquapin stands include planting chinquapin seedlings, allowing for natural regeneration, and conducting selective conifer removal to lessen competition and create improved growing circumstances (Larsen et al. 1995; USFS 2008; Shoal 2009; USFS 2015). Forest management, such as prescribed thinning and small clear-cuts, which aims to preserve golden chinquapin is likely to benefit this species (Miller and Hammond 2007). Restoration work to improve conditions for golden chinquapin and H. grunus herri in the Mt. Adams Ranger District, Gifford Pinchot National Forest will include girdling and felling of about 500 trees and collecting seed to grow out and plant seedlings within the restoration area (USFS 2015). Additionally, restoration efforts on the Gifford Pinchot National Forest will avert the introduction of noxious weeds by cleaning equipment, use weed-free straw and mulch, and utilize native plant materials for re-vegetation (USFS 2015). These actions could be implemented at all sites with management goals to restore H. grunus habitat. 
Thinning and brush removal may enhance habitat for H. grunus and golden chinquapin by opening the canopy and increasing light availability (Larsen et al. 1995). However, it is recommended that such management activities only occur between October and May (when larvae and adults are not present), and that care is taken to not damage nectar sources or potential host trees (Larsen et al. 1995; Raven 1995). Do not remove herbaceous forage plants in or around golden chinquapin stands that could be used by adult butterflies (Larsen et al. 1995).

Reintroducing natural fire regime intervals may also benefit H. grunus. For example, Huntzinger (2003) found that butterfly species richness and diversity were greater at sites that experienced prescribed burns than at control sites. In the study, H. grunus was found in forested areas that were burned but not in non-burned forest treatments or riparian areas (Huntzinger 2003). Habrodais grunus may have been drawn to the burn treatments since fire can create larger patches of sunlight, nectar or host plants, or mating sites (Huntzinger 2003). Habrodais grunus is an example of a Lepidopteran that feeds on plants that are fire-adapted (e.g., golden chinquapin and canyon live oak) (Miller and Hammond 2007). Therefore, the reintroduction of fire can increase attractiveness for these butterflies in the forested West (Huntzinger 2003). 
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ATTACHMENT 3: Map of known Habrodais grunus herri records in Washington 
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Known records of Habrodais grunus herri in Washington, relative to Forest Service and BLM land. Oregon H. grunus herri records are not displayed on this map because it is common and widespread in the southern part of its range, including Oregon and California. 
ATTACHMENT 4: Photographs of this species 
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Habrodais grunus, adult ventral view. Photographed near Round Lake, Jefferson County, Oregon by Will Cook. Used with permission. Available at: http://www.carolinanature.com 
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Habrodais grunus, adult dorsal view. Photographed near Round Lake, Jefferson County, Oregon by Will Cook. Used with permission. Available at: http://www.carolinanature.com 

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

Candace Fallon and Sarah Foltz Jordan, updated May 2018

Taxonomic group: 

Lepidoptera

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Species-specific Survey Details:
Habrodais grunus herri
The subspecies H. g. herri is mainly Cascadian and found throughout Oregon north to southern Washington (Warren et al. 2016). Several Oregon populations occur just east of the Cascade Crest and the Washington population is located in Skamania County from the southeastern section of the Gifford Pinchot National Forest. Surveys for this subspecies could occur in Mason County where disjunct populations of golden chinquapin exist (Shoal 2009). Golden chinquapin (C. chrysophylla) is the only Washington host plant. H. grunus is strongly associated with its larval hostplant, C. chrysophylla, and may be found in forests, roadsides, forest-edges, canyons, ridges, and slopes where host trees are present. The most recently discovered site to be inhabited by the butterfly—the Lusk Creek site in Gifford Pinchot National Forest—contains several clumps of about 50 mature (8-10 in diameter, 30-40 ft tall) C. chrysophylla trees (Wainwright 2008). The trees are tall enough to receive ample sunlight during the day. Sites with similar features may yield more populations. 

Two disjunct populations of golden chinquapin are known from Skamania County and near Hood Canal, Washington (Larsen et al. 1995; Saavedra et al. 2007; Hudec et al. 2018). These sites may be able to host H. g. herri populations if host trees are still available. Future surveys could revisit golden chinquapin sites from the southern Big Lava Bed and Lusk Creek.
This subspecies is currently documented from the Gifford Pinchot National Forest and is suspected on the Olympic National Forest and the Columbia River Gorge National Scenic Area where isolated and dispersed golden chinquapin (C. chrysophylla) populations are known to occur. Surveys are recommended wherever C. chrysophylla occurs in Washington, especially in the Gifford Pinchot National Forest, the Olympic National Forest, and the Columbia River Gorge National Scenic Area, where C. chrysophylla is known to occur.
Surveys for H. grunus should be conducted during the known flight period, from early July through late September (peaking in August) (Pyle 2002). The butterfly is known for its lekking behavior and tends to keep to the canopy, often staying 20 to 30 ft. (about 6 to 9 m) off the ground (Scott 1986; Pyle 2002; Warren 2005; Wainwright 2008). Although it does not appear to nectar as much as some species (Warren 2005), it has been observed nectaring on pearly everlasting, goldenrod, thistles, and other late summer composites (Pyle 2002). A somewhat crepuscular species, H. grunus is most active during the late afternoon, and the majority of Washington sightings have occurred between 2:00 and 4:00 pm (Warren 2005, Wainwright 2008). Recent sightings of H. grunus in Gifford Pinchot National Forest yielded between 2-4 butterflies during each late afternoon visit (Wainwright 2008).

Because individuals tend to stay high above ground and voucher specimens are difficult to collect, binoculars are helpful in field identification of this species. When located, H. grunus is easily recognized by its golden-brown color and large, rounded wings, striated with brown and white and submarginally bordered by tiny silver crescents below (Pyle 2002; Lotts and Naberhaus 2017). The distinct appearance, behavior, and habitat of this species make it unlikely to be confused with any other species (Wainwright 2008). Leaves can be scanned and counted to asses H. g. herri egg abundance (Bowden 2003). Larval abundance may be assessed using a beating sheet to survey oak trees (Miller and Hammond 2007). Adults could be assessed with timed visual surveys along transects in oak woodlots (Bowden 2003; Miller and Hammond 2007). However, because this species may primarily be a canopy dweller and sporadically visits nectar resources transects may not detect populations high in the canopy (Wagner and Gagliardi 2015; Wagner and Adams 2017). Therefore, larval surveys may be a more reliable method for this subspecies.
References (survey protocol only):
Bowden, R.I. 2003. The influence of light intensity on the phytochemistry of Chrysolepis chrysophylla (Fagaceae) and its relationship to the herbivory of Habrodais grunus herri (Lycaenidae). A thesis submitted to Oregon State University in partial fulfillment of the requirements for the degree of Master of Science. 71 pp.  

Dornfeld, E.J. 1980. The Butterflies of Oregon. Timber Press, Forest Grove, Oregon. 276 pp.

Hudec, J.L., J.E. Halofsky, D.L. Peterson, and J.J. Ho. 2018. Climate change vulnerability and adaptation in Southwest Washington. General Technical Report. PNW-GNR. Draft version. U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station. 219 pp.

James, D. and D. Nunnallee. 2011. Life histories of Cascadia butterflies. OSU Press, Corvallis, Oregon. 448 pp. 

Larsen, E.M., E. Rodrick, and R. Milner. 1995. Management recommendations for Washington’s priority species. Volume I: Invertebrates. Washington Department of Fish and Wildlife. Olympia, WA 98501-1091. 87 pp.

Lotts, K., and T. Naberhaus, coordinators. 2017. Butterflies and Moths of North America. Version December 2018. Available at: http://www.butterfliesandmoths.org/ 

Miller, J.C. 1995. Caterpillars of Pacific Northwest Forests and Woodlands.  U.S. Department of Agriculture, Forest Service, National Center of Forest Health Management, Morgantown, West Virginia. FHM-NC-06-95.  80 pp.

Miller, J.C. and P.C. Hammond. 2007. Butterflies and moths of Pacific Northwest forests and woodlands: rare, endangered, and management-sensitive species. Forest Health Technology Enterprise Team. FHTET-2006-078. 243 pp.
Peterson, A. 1962. Larvae of insects. Part 1: Lepidoptera and Hymenoptera. Ann Arbor, MI: Printed by Edwards Bros. 315 pp. 

Pyle, R. 2002. The Butterflies of Cascadia. A Field Guide to all the Species of Washington, Oregon, and Surrounding Territories. Seattle Audubon Society, Seattle. 420 pp.

Royer, R.A., J.E. Austin, and W.E. Newton. 1998. Checklist and "Pollard Walk" butterfly survey methods on public lands. The American Midland Naturalist 140(2): 358-371.

Saavedra, A., E.M. Hansen, and D.J. Goheen. 2007. Phytophthora cambivora in Oregon and its pathogenicity to Chrysolepis chrysophylla. Forest Pathology 37: 409-419. 
Scott, J.A. 1986. The Butterflies of North America: A Natural History and Field Guide. Stanford University Press, Stanford CA. 583 pp.

Shoal, R. 2009. Occurrence and habitat status evaluation for Golden Chinquapin (Chrysolepis chrysophylla (Dougl. Ex Hook.) Hjelmqvist) on the Olympic National Forest. Report prepared for the Interagency Special Status Species Program. October 2009. 10 pp.
Stehr, F.W. (ed.). 1987. Immature insects. Vol. 1. Dubuque, IA: Kendall Hunt Publishing Co. 754 pp.    

Wagner, D.L. and J.K. Adams. 2017. Rarity and apparent or false rarity. Conservation matters: contributions from the conservation committee. News of The Lepidopterists’ Society 59(1): 20-25.

Wagner, D.L. and B.L. Gagliardi. 2015. Hairstreaks (and other insects) feeding at galls, honeydew, extrafloral nectaries, sugar bait, cars, and other routine substrates. American Entomologist Fall 2015. 8 pp. 
Wainwright, M. 2008. Chinquapin (Golden) Hairstreak Butterfly Survey Report. Gifford Pinchot National Forest, WA. 6 pp.

Warren, A.D. 2005. Butterflies of Oregon: their taxonomy, distribution, and biology. Lepidoptera of North America 6. C.P. Gillette Museum. Colorado State University. Fort Collins, CO. 408 pp.

Warren, A. D., K. J. Davis, E. M. Stangeland, J. P. Pelham, K. R. Willmott, and N.V. Grishin. 2016. Illustrated Lists of American Butterflies. Accessed May 2020. Available at: http://www.butterfliesofamerica.com/
1
2

