SPECIES FACT SHEET

Common Name: Johnson's hairstreak, Mistletoe Hairstreak, or Brown Mistletoe Hairstreak  
Scientific Name: Callophrys johnsoni (Skinner, 1904)
Phylum:  Arthropoda

Class:  Insecta

Order:  Lepidoptera

Family:  Lycaenidae (gossamer-wing butterflies) 
Subfamily: Theclinae (hairstreaks) 
Technical Description:  
The larvae are green or olive with red, green and yellow markings (Allen et al. 2005).    The back has a sawtooth appearance due to raised chevrons.  As a caterpillar, Callophrys johnsoni is identical in appearance to the thicket hairstreak.  Pupae are dark brown when they hibernate (Scott 1986).  Adults are 1 1/16- 1 5/16” (27-34 mm) in length (Opler and Wright 1999).  According to Pyle (2002), the uppersides of the males’ wings are chocolate brown while females are oxblood colored.  The underside of the wings of both males and females are chestnut brown with a thin white post-median line.  The submarginal section of the wing is brown and orange, with scattered reduced blue spots.  Double tails are present on the hindwings, with the inner tails being longer.  Tail-tips, marginal line and fringe are white.  Submarginal brown spots run half-way around ventral hindwings.  This species is best identified using a butterfly guide which contains pictorial “keys” such as Pyle (2002). 

Life History:

Larvae can be found feeding on mistletoes of the genus Arceuthobium (Opler and Wright 1999).  Caterpillars feed on all exposed plant parts and secrete a sugary solution which is used by ants that in turn protect the caterpillar from predators.  Caterpillars can be found on host leaves April-October (Allen et al. 2005).  Nectar of flowers in several families from numerous genera including Actostophylos, Ceanothus, Cornus, dandelion, Fragaria, Rorippa and Spraguea is consumed by adult butterflies who obtain additional moisture by visiting mud puddles (Shields 1965).  In California, males have been observed awaiting females by perching atop treetops or hilltops (Scott 1986).  Adults fly from mid May to early September with peaks occurring in May and August (Pyle 2002).  In the northern part of the range, and at high altitudes, one flight occurs from late May- mid July (Scott 1986).  In lowland California two flights take place from late February- March and July- August.  Callophrys johnsoni is considered to be the only obligate old-growth butterfly (Pyle 2002).  Due to their habitat associations and tendency to reside in the forest canopy, these butterflies are not often encountered.
Range, Distribution, and Abundance:

According to Pyle (2002), these butterflies have been found in Southwestern British Columbia, south through eastern and western Washington, Oregon, and western Idaho to central California.  Callophrys johnsoni have been found on SE Vancouver Island and Lower Fraser Valley east to Hope in British Columbia.  Scattered sightings have been reported in Oregon in the Cascades, Coast Range, Siskiyou Mountains, Blue Mountains and Wallowa Mountains. Callophrys johnsoni has been found in Washington in Olympic and Mt. Rainer National Parks as well as at a few other locations in western Washington.  Pyle (2002) says that C. johnsoni ranges from 0-2000’ elevation.  In Oregon, most records indicate that this butterfly survives from 2000’ or higher, with the majority living at approximately 3500’, and a few as high as 5 and 6000’ (Hinchliff 1994; Ross pers. com. 2005 cited in Xerces Society 2009).
Warren (2005) reports that in western Oregon C. johnsoni has been found at locations as low as 500 ft at McGowan Creek in Lane Co., to over 5000 ft in Jackson Co.  In Baker Co. adults are known from around 3400 ft.  In northeastern Oregon sitings of C. johnsoni have been documented in or adjacent to the Baker City watershed, and the North Pine Creak and East Pine Creek areas in the Southern Wallowa Mountains (Schmitt and Spiegel 2008).  Abundance of C. johnsoni tends to be highly variable from year to year with few adults being recorded for most years (Warren 2005).  Despite this fact, C. johnsoni does experience years of local abundance.
Currently the range of this butterfly is not certain (Xerces Society 2009).   Evidence of a declining range with populations is very localized and scarce.  Many records of this insect tend to be old, those from Washington range from 1891–1995, with many being pre-1970 when there were more old growth forests at lower elevations (Hinchliff 1994; Anne Potter pers. com. 2005 cited by Xerces Society 2009).  Although there have been some more recent sightings (Ross pers. com. 2005 cited by Xerces Society 2009), most records for Oregon occurred before 1980 (Hinchliff 1994). Callophrys johnsoni populations were recently found near Larch Mountain in eastern Multnomah Co., Oregon in primarily old growth hemlock.
Ecoregions where this species occurs in Oregon, as determined by the Oregon Biodiversity Information Center include the Ochoco, Blue and Wallowa Mountains, Coast Range, East Cascades, Klamath Mountains, West Cascades and Crest and Willamette Valley.
The species  been documented from BLM lands in Salem District near Dorm Peak; Eugene District in Coburg Hills; Coos Bay District near Tioga; and Medford District near Moon Prairie.  It has also been found at different sites on the Willamette NF; Deschutes NF; Umpqua NF; Rouge River/ Siskiyou NF; Fremont-Winema NF; Mt. Hood NF; Umatilla NF; and Wallowa-Whitman NF.  In Washington Johnson’s hairstreak has been found in the Olympic NF, Mt. Baker-Snoqualmie NF, and the Gifford Pinchot NF.  Due to the age of the records (pre-1980) on the Wallowa-Whitman NF, for Sensitive Species policy requirements, the Forest considers the species suspected, not documented. 
Habitat Associations:
These butterflies occur within coniferous forests which contain the mistletoes of the genus Arceuthobium, commonly referred to as dwarf mistletoe.  These plants are highly specialized and are known to occur on a number of different conifers (Schmitt and Spiegel 2008).  Larsen et al. (1995) states that old-growth and late successional second growth forests provide the best habitat for this butterfly, although younger forests where dwarf mistletoe is present also supports C. johnsoni populations.  All sightings in both Washington and Oregon have been in coniferous forests.  Perhaps one reason for infrequent sightings of this butterfly could be due to the species spending a majority of its time in the top of the forest canopy (Scott 1986; Pyle 2002).

Threats:
Habitat destruction

Habitat destruction could have a negative impact upon this species of butterfly (Larsen et al. 1995).  It has been speculated that old growth forests are particularly suitable to this species of butterfly, although Arceuthobeium mistletoes also occur in younger forests as well where there is an absence of recent large scale disturbance (Schmitt and Spiegel 2008).  Dwarf mistletoe-infected conifers are common in northeastern Oregon, and current dwarf mistletoe levels are not believed to be substantially less than historic levels in this area.  It is likely that surveys have not been numerous enough to reveal all locations of breeding populations and the range of C. johnsoni is probably more widespread.  Further data collection is necessary to make a final decision on the importance of protecting forests containing dwarf mistletoes.   
BTK- bacterium effects
The bacterium Bacillus thuringiensis  var. kurstaki (BTK) is lethal to many butterfly and moth larvae when consumed.  According to (Wagner and Miller 1995), BTK was applied in large-scale aerial treatments to control spruce budworm during the 1990’s in the Washington and Oregon Cascades.  It has been speculated that the continued use of this bacterium to control certain species of Lepitopterans could also significantly reduce populations of C. johnsoni due to its ability to kill many other Lepidopteran larvae. Currently this pesticide is the most popular in western forests to control defoliators.  More studies need to be done to determine how susceptible C. johnsoni is to this bacterium.
Herbicides 

Herbicides which are applied to flowering plants which adult C. johnsoni visit could negatively affect population levels (Larsen et al. 1995).

Hybridization with the Thicket Hairstreak

Monitoring performed by David McCorkle over the last 30 years indicates that there is some evidence of hybridization between C. johnsoni and C. spinetorum (thicket hairstreak) as their populations increase in the Oregon Cascades (McCorkle pers. com. 2005 cited by the Xerces Society 2009).   

Conservation Considerations:

Where these butterflies occur, Larsen et al. (1995) states the use of BTK should be avoided. Further sampling is necessary to determine the effects of this bacterium on this species of butterfly.  Herbicides should not be applied to flowering plants which are potential nectar sources for this butterfly.  In areas where suitable habitat is present, reintroduction of C. johnsoni could be considered.  Surveys will help determine the extent and status of C. johnsoni particularly in areas where human activities could negatively impact this butterfly, and documentation of occurrence and distribution of C. johnsoni should continue.  Accurate assessment of butterfly populations is difficult since this butterfly species lives in the forest canopy and occasionally visits the ground to feed on flowers.  Another factor which makes accurate sampling difficult is the similarity between C. johnsoni and several other closely-related hairstreaks which can be confused with C. johnsoni (Schmitt and Spiegel 2008).
Conservation Status:
Callophrys johnsoni is globally ranked as G3G4 -- its status is uncertain, vulnerable and at moderate risk of extinction due to a restricted range, relatively few populations, recent or widespread declines, or other factors, or it is uncommon but not rare;  due to declines or other factors there is some cause for long-term concern (Oregon Natural Heritage Information Center 2007).  In Oregon this species of butterfly is ranked S2? -- imperiled.   Populations are rare, and there is evidence of a decline in range (see above).  No information is available on population trend.  It is apparent that the use of herbicides have a negative impact upon this butterfly, and the use of BTK and habitat destruction are speculated to also reduce populations, so continuation of such activities will likely further reduce their populations.  The need to gather more information about the current status of this butterfly is critical to determine what action (if any) should be taken in conserving populations.   

Both Region 6 of the Forest Service and BLM Oregon/Washington identify this species as Sensitive.  
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ATTACHMENT 1: Range and Distribution in the United States
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Documented records for Callophrys johnsoni in the United States.  Courtesy of Butterflies and Moths of North America, Big Sky Institute.
 ATTACHMENT 2:  Photo of Callophrys johnsoni
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Image by Paul Opler
Attachment 3:  Key to Identification of the Species
From BLM Oregon/Washington and Region 6 Forest Service September 2005 Species Fact Sheet
Preparer: Scott Hoffman Black and Logan Lauvray of the Xerces Society, Portland OR
Date Completed: September 28, 2005 

Butterfly field guides (such as Pyle 2002) are probably the best source of pictorial “keys”. It is best to refer to a butterfly guide when trying to identify this species. 

1 – 1 3/8” (25-35mm)

Upperside of wing: males are chocolate-brown except orange-brown by tail, females are red-brown or orange except brown on margins and near tail

Underside of wing: both are brown with a thin white postmedian line bordered with black on the inside edge, hindwing near tail has a few black dots and bluish and orange scales.
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Similar species:

Thicket Hairstreak (Callophrys spinetorum) – is typically smaller then Johnson’s Hairstreak.  Similar underside, but Thicket’s upperside is steel blue.  Johnson’s Hairstreak lacks black edging on outside of postmedian white line and has fewer postmarginal black points.  Also, Johnson’s lacks a forward wing cell-end bar. (Glassberg 2001; Opler 1999)

Cedar Hairstreak subspecies (Callophrys gryneus nelsoni) – is smaller then Johnson’s Hairstreak. C.g. nelsoni postmedian line is not complete and it has a lilac tint on the underside.  Can also be more redder above and below.  (Pyle 1981; Scott 1986)
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