SPECIES FACT SHEET

Common Name: Taylor’s checkerspot (also sometimes referred to as Whulge checkerspot)
Scientific Name: Euphydryas editha taylori (Edwards 1888)

Phylum: 
Arthropoda 

Class:  
Insecta

Order  
Lepidoptera

Family: 
Nymphalidae

OR/WA BLM and FS Region 6 Units where Suspected or Documented:

The species is found in Washington in Clallam, Pierce, Thurston, and Benton Counties. All sites for the Taylor’s checkerspot in Washington are in the Puget Trough.  No Forest Service or BLM lands are suspected habitat in Washington. 

There are two populations of Taylor’s checkerspot in Oregon. Both are in Benton County. None of the sites are on BLM or FS units. There is the potential for the species to occur (a) west of Corvallis, OR on BLM lands in the Salem District, (b) west of Eugene, OR on BLM lands in the Eugene District, and (c) east of Eugene, OR in the Coburg Hills area on the Eugene District. The Mary’s Peak area on the Siuslaw National Forest may also contain suitable habitat. 

The Oregon Natural Heritage Information Center lists the Willamette Valley, Benton and Lane Counties as the only known locations for the species.  The butterfly was historically known from Lane County but all known sites there have been extirpated.   

Technical Description:

Immature 

The eggs, deposited in a mass, are yellow when first laid. The web-building, early instar larvae are adorned with many black branching bristles, which have an orange base. Mature larvae are black, with white speckles that form mid-dorsal and lateral lines (Dornfeld 1980). The chrysalis is white with black and orange markings.
Adult

The Taylor’s checkerspot (Euphydryas editha taylori) is the darkest subspecies of the Edith checkerspot (Euphydryas editha) (Dornfeld 1980). It is a medium-sized, colorfully checkered butterfly with a wingspan less than 2.25 inches. The ventral surface of the wings is primarily orange with bands of white cells. The dorsal surface of the wings has a “proportionate mix of black, orange, and white” (Pyle 2002). E. e. taylori is one of the smallest of the E. editha ssp., with the stubbiest, roundest wings. The dorsal surface of the wings also has more black separating the spot-bands than other subspecies (Pyle 2002; see also Dornfeld 1980).
The status of Euphydryas editha taylori Edwards, 1888 (Nymphalidae), as a recognized subspecies is uncontroversial, upheld by every expert who has looked at it since it was described in 1888 (Shepard 2000).

Life History:

Larvae diet:  

Taylor’s checkerspot larvae have been documented feeding on members of the figwort or snapdragon family (Scrophulariaceae), including paintbrush (Castilleja hispida), as well as native and non-native Plantago spp. in the plantain family (Plantaginacea) (Guppy and Shepard 2001; Black et al. 2002).

According to surveys conducted by the Washington Department of Fish and Wildlife, Taylor’s checkerspot larvae at three sites feed primarily on the drought-resistant Castilleja hispida, (Potter pers. com. 2002). The remaining populations in Washington feed on Plantago lanceolata. All populations in Oregon feed on P. lanceolata (Ross 2004 and 2005).  The only known site in British Columbia feeds on Plantago lanceolata (Heron pers. com. 2005). None of the remaining inland sites could have used the native P. maritima or P. macrocarpa because the range of these plantains does not overlap with these extant sites (Hitchcock and Crongquist 1974). Thus, it is likely that the native plantains were only used by coastal populations of Taylor’s checkerspot. For example, the recently extirpated populations on Hornby Island, British Columbia, were documented to feed on P. maritima, as well as P. lanceolata (Guppy and Shepard 2001).

Adults diet:  

When characterizing high-quality habitat that can sustain a population of the Taylor’s checkerspot, nectar sources play a particularly important role. Egg production in E. e. bayensis [a related subspecies found in California] appears to depend upon available nectar sources (Murphy et al. 1983). According to Murphy, when nectar is plentiful up to double the number of eggs are laid. High egg production is particularly important for this butterfly because of the significant mortality of larvae during their first four instars (Shepard 2000). Thus, suitable habitat must not only include an abundance of larval hostplants, but an abundance and variety of nectar sources. 

Strawberry (Fragaria virginiana) serves as the primary nectar source for adults at all sites in Oregon (Ross 2005). The mariposa lily (Calochortus species) is also important where it is plentiful. Flowers of the common weed, dandelion, have been observed as a nectar source for checkerspots at one site in Oregon on several occasions (Ross 2005).  

In British Columbia, the primary nectar source appeared to be spring gold (Lomatium utriculatum), but Taylor’s checkerspot would use wild strawberry (Fragaria spp.) when spring gold was not available (Shepard 2000). Pyle (2002) notes that the species, E. editha, has been recorded nectaring on camas, stonecrop, phacelia, pussypaws, spring gold, composites, and others. In addition, a study by Hays et al. (2000) found E. e. taylori preferentially nectaring on Camassia quamash (Blue camas) and Lomatium triternatum (spring gold). Flowering Scotch broom was abundant at this site, but was almost totally unused by nectaring adults (Hays et al. 2000).

To put the importance of adult nectar sources in perspective, Guppy and Shepard (2001) indicate that loss of adult nectar sources, specifically spring gold, may have resulted in the extirpation of Taylor’s checkerspot from two locations in British Columbia: the Beacon Hill and Uplands Parks populations. At these sites, larval host plants (in this case, the introduced P. lanceolata) were still plentiful, but the spring gold was pushed out by introduced grasses (Shepard 2000; Guppy and Shepard 2001). 

Life Cycle

E. e. taylori produces one brood a year (univoltine). Adults appear in the spring, during April and May (Dornfeld 1980), to mate and lay eggs, sometimes in clusters of up to 1,200 (Pyle 2002). Larvae emerge and grow until the fourth or fifth instar. Those larvae feeding on Castilleja in Washington’s Puget Trough have been documented to enter diapause between mid-June and early July (Potter pers. com.), hibernating through the winter. The same has been observed in Oregon (Ross pers. com.) E. editha in California have been observed crawling under small rocks and into the base of tufts of grass when preparing to diapause (Singer 1971). The next spring, the larvae of Taylor’s checkerspot break diapause, finish maturing, pupate, and emerge as adults from mid-April to mid-May to complete the cycle (Guppy and Shepard 2001).  The adults emerge two to four weeks earlier in Oregon than they do in Washington. 
Range, Distribution (Current and Historic), and Abundance:

Historic - The Taylor’s checkerspot is a Pacific Northwest prairie species.  The historic range and abundance of the Taylor’s checkerspot is not precisely known because exhaustive searches did not occur until recently. Northwest grasslands were formerly more common, larger, and interconnected – conditions that could have supported a greater distribution and abundance of Taylor’s checkerspot.  Before its decline, the Taylor’s checkerspot was documented at more than 57 sites in British Columbia, Washington, and Oregon (Potter and Vaughan 2005). These sites included coastal and inland grasslands (prairies) on southern Vancouver Island and surrounding islands in British Columbia and the San Juan Island archipelago (USA), as well as open prairies on post-glacial gravelly outwash and balds in Washington’s Puget Trough and Oregon’s Willamette Valley (Pyle 2002). There were at least 23 recorded sites in British Columbia, 23 in Washington, and 11 in Oregon from which this subspecies had been either collected or observed over the last century (Shepard 2000; Evergreen Aurelians 2002; Potter pers. com. 2002; Ross pers. com. 2002).  

Ten years ago, an assessment of Taylor’s checkerspot status would have identified 14 extant populations and 43 extinct or unknown status populations: in British Columbia, 2 were extant of the 23 known populations, (Shepard 2000); Washington supported 12 of 23 historically known populations; and in Oregon, of 11 historic locales, most of which had been regularly searched, none were known extant (summarized in Potter and Vaughan 2005).  

Current - The range of the Taylor’s Checkerspot has contracted severely. Currently, one population is known from British Columbia, two in Oregon’s Willamette Valley and 10 in Washington (Heron pers. comm. 2005; Potter and Vaughan 2005; Ross 2005). This estimate of extant populations is made using assumptions about dispersal distance and barriers; site-specific knowledge of larval hostplants (i.e. population distinctness is assumed between neighboring checkerspot sites that use different larval hosts); and site size and checkerspot numbers (i.e. small grassland sites supporting few butterflies present are aggregated with proximate larger habitats that support many checkerspots) (Potter and Vaughan 2005).  

There has been substantial effort to survey both historic and previously unvisited potential habitat for new populations in Washington and Oregon (Black and Vaughan 2004; Potter and Vaughan 2005; Ross 2004; Ross 2005). Increased attention to Taylor’s checkerspot and other Pacific Northwest grassland butterflies in the late-1990’s, prompted searches for new populations and resurveying of historic locales.  Although these searches resulted in the “discovery” of 10 new Taylor’s checkerspot sites (8 in Washington and one in Oregon and one in British Columbia) the number of populations has severely declined from 57 to 13.   Several of these sites are in close proximity to one another and likely support individuals from the same population or metapopulation.  

Many of the populations now presumed extinct were regularly observed over the past few decades, and were robust, consistently numbering in the thousands of individuals.  Now, few of the 13 extant sites support even hundreds of butterflies, although the two Oregon populations number in the hundreds of individuals (Ross 2004; Ross 2005) and one Washington population numbers over a thousand individuals (Linders pers. com. 2005).    

Habitat Associations:
Taylor’s checkerspot historically inhabited grasslands in a variety of settings, including estuaries, coastal bluffs, balds, and the prairies of south Puget Sound and Willamette Valley.  In British Columbia, these sites were often the driest and rockiest areas around Garry oaks (Quercus garryana) (Shepard 2000). 

In Washington, these sites only occur around Puget Sound and include maritime prairies and shorelines along the Strait of Juan De Fuca, the post-glacial gravelly outwash and mounded prairies of the Puget Trough, and open island prairies with a dominance of original vegetation. (Larsen et al. 1995). In Oregon, E. e. taylori historically occupied grassland and grass/oak woodland sites similar to Washington and British Columbia (McCorkle and Hammond pers. com. 2002). The remaining Oregon sites are southwest facing open prairie areas surrounded by trees.  The largest Oregon population is known from a prairie opening of less than 3 hectares. 

Threats:

The Taylor’s checkerspot depends upon native grassland habitat, with abundant host and nectar plants. However, in western Washington, for example, less than three percent of the original estimated 150,000 acres of pre-European settlement grasslands remains (Crawford and Hall 1997). In the Willamette Valley, this figure is less than 1% (USFWS, 2000). Puget Sound prairie habitat has been lost primarily to urban development (33%), forest succession (32%), and agriculture (30%) (Crawford and Hall 1997).

Agriculture and urban development - In western Washington, 63% of native grassland communities have been lost to agriculture or development for residential and commercial purposes. Historical sites are known to have been covered by the spread of cities. One site in Pierce County, for example, was displaced by a shopping mall (Bidwell pers. com. 2002). And, many other sites disappeared anonymously with the development of cities like Olympia and Spanaway, WA and Eugene, OR. 

Introduced invasive species - Invasion and dominance of native grasslands by exotic plants is a common issue that threatens grassland butterflies (Warren 1993; Schultz 1998) and has occurred at several locations supporting the Taylor’s checkerspot. Much of the remaining grassland habitat for the Taylor’s checkerspot has been degraded or destroyed by the encroachment of nonnative, woody shrubs like Scotch broom (Cytisus scoparius), exotic sod-forming grasses like colonial bentgrass (Agrostis tenuis), common velvet grass (Holcus lanatus), sweet vernalgrass (Anthoxanthum ordoratum), Kentucky bluegrass (Poa pratensis), and false-brome (Brachypodium sylvaticum), or other invasives, including hairy cats ear (Hypochaeris radiata), oxeye-daisy (Leucanthemum vulgare), common St. Johns-wort (Hypericum perforatum), sheep sorrel (Rumex acetosella), teesdalia (Teesdalia nudicaulis), and tall oat grass (Arrhenatherium elatius). These introduced plants threaten the Taylor’s checkerspot in several ways. In addition to directly competing with larval and adult food plants, many invasive shrubs, forbs, and grasses prevent or obscure access to nectar plants (Potter et al. 1999; Hays et al. 2000) and lead to wildfires that burn with a higher intensity than would normally occur in a grassland.

At sites around Puget Sound, the invasive shrub Scotch broom poses a particular threat to prairies because of its ability to form dense stands, which exclude native grassland species. In addition, Scotch broom is highly flammable, and increases vulnerability of native plants and butterflies to high intensity fires. 

Grassland succession to forest (fire suppression) - Prairies in the southern Puget Sound of Washington have been lost at an average rate of approximately 100 acres per year since the 1850s due to the rapid conversion of grassland to Douglas-fir forest (Kruckeberg 1991). In pre-settlement times, prairies were maintained by periodic fires that helped curtail conversion to forest by restricting the establishment of Douglas-fir along the ecotone between forests and grasslands.  Fires also contributed to the maintenance of the native grass (Idaho fescue) and forb-dominated plant communities that formed on the glacial outwash soils of southern Puget Sound. 

In the San Juan archipelago (WA), and the Georgia Straits (BC), the coastal grassland communities are being encroached by Douglas-fir, rose, and snowberry. At these sites, scientists speculate that forest encroachment has occurred more rapidly on wetter portions, thus leaving behind open areas that are especially prone to drying out and premature plant senescence during times of drought. It is thought that, perhaps, these dry, marginal sites left no refugia for populations of E. e. taylori on Hornby Island, B.C. during severe drought, and resulted in the extirpation of this butterfly from all but one known site in British Columbia (Miskelly pers. com. 2002).

Pesticides - Btk (Bacillus thuringiensis var. kurstaki), a Lepidoptera-specific larvicide, has become the insecticide of choice to treat defoliators in western forests (Wagner and Miller 1995). Btk is a bacterium, which when ingested is lethal to butterfly and moth larvae. Species such as the Taylor’s checkerspot that are single-brooded with spring-active larvae that feed during the application period are especially vulnerable to Btk (Wagner and Miller 1995). Taylor’s checkerspot’s current patchy distribution on isolated sites leads to increased threats from any Btk applications due to the very low probability of re-colonization. The threat of Btk is heightened because Btk has been shown to drift at toxic concentrations for distances greater than two miles from target spray areas (Barry et al. 1993; Whaley et al. 1998). As a result, aerially spraying even relatively small areas with Btk can have adverse effects on nearby Taylor’s checkerspot populations.  

The application of Btk for control of the Asian gypsy moth may have contributed to the extirpation of three historic locales for this species in Pierce County, WA.  In 1992, spraying of Btk occurred close to these sites (WA Dept. of Agric. 1992). 

In addition, for some of E. e. taylori’s remaining habitat, the application of Malathion and other mosquito adulticides may be a problem. At least one site in Pierce County, WA is located near wetlands that may be targeted for application of pesticides to control mosquitoes that may carry the West Nile virus. 

Recreational use - Taylor’s checkerspot eggs, caterpillars, pupae and adults are likely killed by direct trampling during recreational activities such as walking, horseback riding, and off-road vehicle driving. Recreation may have been a factor in the recent extirpation of Taylor’s checkerspot from at least two locations in Washington.

Prairie management - The Taylor’s checkerspot lives in early successional prairie habitat and as such there is a need for proactive management at these sites. Erhlich (1992) suggests that the quality of a butterfly’s habitat is much more important than its extent. Management and restoration of habitat for Taylor’s checkerspot likely will require small-scale, site specific treatments focused on augmenting food and nectar plants, curbing succession, and stopping the encroachment of invasive plants. These types of projects are infrequently conducted for rare butterflies due to their cost and long-term nature (Schultz 1997). Current funding for prairie management efforts is well below levels that are needed to ensure restoration efforts will succeed (Potter et al. 1999).

Methods used to maintain and restore plant communities can negatively affect Taylor’s checkerspot. Mowing likely kills some sessile larvae or pupae, and hand-pulling of invasive plants may trample eggs, larvae, or pupae (Erhardt 1985). Fire also may pose a danger to Taylor’s checkerspot larvae (Dana 1991; Schultz and Crone 1998). Although prairies and Taylor’s checkerspot evolved with fire, fuel loads (e.g., from Scotch broom) are significantly greater now than they were historically, resulting in more intense and larger fires that can kill checkerspot eggs, larvae, pupae, or adults (Dana 1991). 
Collecting - In general, because of their high fecundity, collecting insects typically poses little threat to their populations. However, in the case of some rare species, such as the Taylor’s checkerspot, which may have less than ten individual adults flying at several of its remaining sites, the collection of even a single female could significantly reduce production of offspring. Because this butterfly is so rare, collection by overzealous lepidopterists is a potential threat.

Military Activities - In the Puget Trough, one remaining Taylor’s checkerspot site is located along the edge of an Artillery Impact Area at Fort Lewis. Any alterations from the current pattern of shelling, tracked vehicle training, or planned firing ranges, could degrade or destroy the population there could (Potter pers. com. 2002).  Staff at Fort Lewis are working to address potential conflicts between military activities and Taylor’s Checkerspot.  They are also engaged in prairie restoration.  

Additional factors - In addition, there are a number of potential threats to Taylor’s checkerspot populations for which little information is available. Competition from introduced insects, diseases or parasites affecting larval host plants and butterflies, and predation by introduced wildlife have adversely affected other butterfly species, but no information on their potential impacts to the Taylor’s checkerspot is available. 

Conservation Considerations:

Erhlich (1992) suggests that the quality of a butterfly’s habitat is much more important than its extent. Management and restoration of habitat for Taylor’s checkerspot likely will require small-scale, site specific treatments focused on augmenting food and nectar plants. 

Methods used to maintain and restore plant communities can negatively affect Taylor’s checkerspot. Mowing likely kills some sessile larvae or pupae, and hand-pulling of invasive plants may trample eggs, larvae, or pupae (Erhardt 1985). Fire also may pose a danger to Taylor’s checkerspot larvae (Dana 1991; Schultz and Crone 1998). Although prairies and Taylor’s checkerspot evolved with fire, fuel loads (e.g., from Scotch broom) are significantly greater now than they were historically, resulting in more intense and larger fires that can kill checkerspot eggs, larvae, pupae, or adults (Dana 1991). Grazing has been recommended for maintaining butterfly habitat where tall introduced grasses are a problem (Warren 1993).  However, as non-selective grass browsers, cattle may have adverse impacts on native as well as introduced grasses (Pickering 1997). 

Management plans may need to be developed to selectively and carefully remove some woody plant species.  But logging adjacent to meadows with occupied habitat could degrade habitat and kill individuals if heavy equipment use occurs within meadows, people trample meadows, logging slash is piled in meadows, or log piles are burned in meadow habitat.  There is also an increased risk of fire that may accompany logging.  Any efforts to remove woody debris from within or adjacent to these occupied meadows should be undertaken with great care and alternatives to tree removal, such as girdling trees and leaving them standing, could be considered.

Because this species does not move a long distance when foraging or laying eggs take into consideration both specific larval host plants (e.g. Castilleja hispida and/or Plantago spp.) and adult nectar sources (e.g. Lomatium utriculatum) when planning actions.

Scale is important when managing habitat for at risk butterflies.  Division of a site into several management units is important, with butterfly habitat within a site evenly divided among these management units.  Individual units could be managed in a rotation that assures at least 2/3 of the habitat is left unmanaged at any one time (Dana 1991), with three growing seasons between management activities in any one unit.  This rotation should allow sufficient time for numbers to rebuild before the next management action (Dana 1991). 

Although all of these prairie management techniques may pose threats to the Taylor’s checkerspot, the long-term persistence of this butterfly at any site depends, in part, upon the judicious use of necessary habitat management practices (e.g. fire, hand clearing, etc.) and careful consideration of the scale and intensity of appropriate restoration efforts.

Other pertinent information (includes references to Survey Protocols, etc):

Conservation Status

The Taylor’s checkerspot butterfly was designated a candidate for state endangered species status by Washington State in 1991.

The Committee on the Status of Endangered Wildlife in Canada (COSEWIC) ranked the Taylor’s checkerspot as endangered in 2000.

In October of 2001, the U.S. Fish and Wildlife Service classified the Taylor’s checkerspot butterfly as a candidate for Endangered Species Act protection with a listing priority number of 6 (50 CFR Part 17, Vol. 66, No. 210, 2001). This candidate status was reviewed and upheld in June of 2002 (50 CFR Part 17, Vol. 67, No. 114, 2002) and in June of 2005, this candidate was given a listing priority of 3 (50 CFS Part 17, Vol.70, No. 90 2005)

The Natural Heritage Programs of Oregon, Washington, and British Columbia all rank the Taylor’s checkerspot butterfly as Critically Imperiled (1).

BLM Status: Special Status Species (Federal candidate)

USFS Status: FS sensitive species (Federal candidate)

ELECTRONIC ATTACHMENTS:

(1) Survey Protocol  

(2) Key to Identification of the Species

(3) List of References
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Survey Protocol

Below is a general survey for butterfly searches that can be adapted to the Taylor’s checkerspot. It is recommended that searches be conducted by an expert in butterfly identification and survey or personnel trained by an expert. 

All sites should be surveyed 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 6PM.  Success is most likely during the warmest parts of the day.

Time of year:  Typically Late march to early May. Currently occupied sites should be checked before the start of the search as flight times may vary due to weather conditions in the spring and early summer. 

Follow this protocol after arriving at each potential site.

1. Approach the site and scan for any butterfly activity, as well as suitable habitat.

2. Fill out all of the site information on your datasheet.

3. Walk through the site slowly (about 5 minutes to walk 100 meters), look back and forth on either side, approximately 20 to 30 feet out.  Do best 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.  

4. If you leave the path you are walking to look at a particular butterfly, do your best to return to where you left your path when you resume walking/searching through the site.

5. When a suspected Taylor’s checkerspot is encountered, net the butterfly to confirm its identification.  

6. Record all data for sites whether butterflies are seen or not.  In this way, we document both new sites, as well as our overall search effort. 

Key to Identification of the Species

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.  

References

Barry J.W., P.J. Skyler, M.E. Teske, J.A. Rafferty, and B.S. Grim. 1993. Predicting and measuring drift of Bacillus thuringiensis sprays. Environmental Toxicology and Chemistry. 12:1977-1989.

Black S. H. and M. Vaughan. 2004. Update on Oregon taylori search and monitoring. The Xerces Society, Portland OR.

Char, P and P.D. Boersma. 1995. The Effects of Prairie Fragmentation on Butterfly Species in Western Washington. Final Report Submitted to the Nature Conservancy, Washington Field Office and The U.S. Army, Fort Lewis, WA.

Crawford, R. and H. Hall. 1997. Changes in the South Puget Prairie Landscape. Ecology and Conservation of the South Puget Sound Prairie Landscape. The Nature Conservancy, Seattle, Washington. 289pp.

Dana, R.P. 1991. Conservation management of the prairie skippers Hesperia dacotae and Hesperia ottoe: Basic biology and threat of mortality during prescribed spring burns. University of Minnesota. Minnesota Agr. Exp. Sta. Bull. 594-1991(AD-SB-5511-S). 62 pp.

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

Ehrlich, P.R. 1992. Population biology of checkerspot butterflies and the preservation of global biodiversity. Oikos. 63:6-12.

Erhardt, A. 1985. Diurnal Lepidoptera: sensitive indicators of cultivated and abandoned grassland. Journal of Applied Ecology. 22:849-861.

Guppy, C.S. and J.H. Shepard. 2001. Butterflies of British Columbia: Including Western Alberta, Southern Yukon, the Alaska Panhandle, Washington, Northern Oregon, Northern Idaho, and Northwestern Montana. UBC Press. Vancouver, B.C. 413 pp.

Hays, D. W., A.E. Potter, C.W. Thompson, and P.V. Dunn. 2000. Critical Habitat Components for Four Rare South Puget Sound Butterflies. Final Report. 

Hitchcock, C.J. and A. Cronquist. 1974. Flora of the Pacific Northwest. University of Washington Press. Seattle, WA. 730 pp.

Kruckeberg, A.R. 1991. The Natural History of Puget Sound Country. University of Washington Press, Seattle.   468 pp.

Larsen, E.M., E. Rodrick, and R. Milner, eds. 1995. Management recommendations for Washington’s priority species, Volume 1: Invertebrates. Wash. Dept. Fish and Wildlife, Olympia. 82 pp.

Miskelly, J.  2003.  Hornsby Island: Rare and endangered butterfly inventory 2001.  Report submitted to Ministry of Water, Land, and Air Protection, Terrestrial Ecosystem 
Science Section, Vancouver, British Columbia. 11p.

Murphy, D.D., A.E. Launer, and P.R. Ehrlich. 1983. The role of adult feeding in egg production and population dynamics of the checkerspot butterfly (Euphydryas editha). Oecologica. 56:257-263.

Pickering, D. L. 1997. The influence of fire on west coast grasslands and concerns about its use as a management tool: A case study of the Oregon silverspot butterfly Speyeria zerene hippolyta (Lepidoptera, Nymphalidae). In Proceedings of Fire Effects on Rare and Endangered Species and Habitats Conference in Coeur d’Alene, Idaho. 1995. International Association of Wildland Fire. Billings, MT. Pp 37-46.
Potter A., J. Fleckenstein, S. Richardson, and D. Hays. 1999. Washington State Status Report for the Mardon Skipper. Washington Department of Fish and Wildlife. Olympia, WA. 39 pp.
Potter A. and D. Vaughan 2005. Taylor’s Checkerspot Status. In preparation for Recovery Workshop, January 14, 2005. 

Pyle, R.M. 2002. The Butterflies of Cascadia. Seattle Audubon Society. Seattle, WA. 420 pp.

Ross, D.  2004.  2004 Population estimate and ecological notes for Taylor’s checkerspot at the Fitton Green site in Benton Co, Oregon.  Report submitted to The Xerces Society, Portland, Oregon.  5p.

Ross, D. 2005 Surveys for Taylor’s Checkerspot (Euphydryas editha taylori) in Benton County, Oregon. Report submitted to The Xerces Society, Portland, Oregon.  6p.

Schultz, C.B. 1997. Planting butterfly seeds: an experiment in restoring habitat for the Fender’s blue butterfly. In T.N. Kaye, A. Liston, R.M. Love, D.L. Luoma, R.J. Meinke, and M.V. Wilson (eds). Conservation and Management of Native Plants and Fungi. Native Plant Society of Oregon. Corvallis, OR. Pp. 88-98.

Schultz, C. B. 1998. Ecology and conservation of the Fender’s blue butterfly. PhD. Dissertation, University of Washington. Seattle. 145pp.
Schultz, C. B. and E. E. Crone. 1998. Burning prairie to restore butterfly habitat: a modeling approach to management tradeoffs for the Fender’s blue. Restoration Ecology 6(3):244-252. Conservation 83(1):77-89
Shepard, J.H. 2000. Status of Five Butterflies and Skippers in British Columbia. B.C. Minist. Environ., Lands and Parks, Wildl. Branch and Resour. Inv. Branch, Victoria, BC. 27 pp.

Singer, M.C. 1971. Ecological Studies on the Butterfly Euphydryas editha. PhD. Dissertation. Stanford University. Palo Alto, CA. 

The Evergreen Aurelians. 1996.  Butterfly records for Washington, compiled by John Hinchliff.  Notebooks: 14 Volumes.  Unpublished data.

United States Fish and Wildlife Service. 2000. Endangered and threatened wildlife and plants; endangered status for Erigeron decumbens var. decumbens (Willamette daisy) and Fender’s blue butterfly (Icaricia icarioides fenderi) and threatened status for Lupinus sulphureus ssp. kincaidii (Kincaid’s lupine). 50 CFR Part 17. 65(16):3875-3890.

Vaughan M. and S. Black. 2002. Petition to emergency list the Taylor’s checkerspot butterfly (Euphydryas editha taylori) as endangered under the Endangered Species Act.  Xerces Society. Portland OR.
Wagner, D. and J.C. Miller. 1995. Must butterflies die for the Gypsy Moth’s sins? American Butterflies. 3(3):19-23.

Warren, M.S. 1993. A review of butterfly conservation in central southern Britain: II. Site management and habitat selection of key species. Biological Conservation. 64:37-49.

Washington Department of Agriculture. 1992. Asian gypsy moth in Washington: A report on the program to exclude, eradicate and detect a dangerous, new insect threat.

Whaley, W.H., J. Arnold, and B.G. Schaaleje. 1998. Canyon drift and dispersion of Bacillus thuringiensis and its effects on selection nontarget lepidopterans in Utah. Environmental Entomology. 27(3):539-548.

Personal Communication

Barry Bidwell, Lepidopterist, WA

Paul Hammond, Lepidopterist, Philomath, OR

Jennifer Heron, Invertebrate at Risk Biologist, British Columbia Ministry of Water, Land and Air Protection

Mary Linders, WA Dept. of Fish and Wildlife, Olympia, WA

David McCorkle, Lepidopterist, Western Oregon University, Monmouth, OR

James Miskelly, Lepidopterist, University of Victoria, Victoria, British Columbia

Ann Potter, Wildlife biologist, WA Dept. of Fish and Wildlife, Olympia, WA

PAGE  
11
Fact Sheet for the Taylor’s Checkerspot (Euphydryas editha taylori) September 28, 2005.


