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Site Management Plans
Mount Adams Ranger District, Gifford Pinchot National Forest
Site Names:  Lost Meadow, Peterson Prairie North and West, Cave Creek Meadow, and Lost Creek Meadow.  
Common Name: Mardon Skipper
Scientific Name: Polites mardon mardon
Legal Descriptions:

Lost Meadow: 
T.6N., R.9E., Sec. 23

Peterson Prairie: 
T.6N., R.9E., Sec. 27, 34

Cave Creek:  

T.5N, R.9E., Sec 12

Lost Creek Meadow:
T.5N., R.9E., Sec. 8  
Goal of the Management Plans:  Maintain and improve grassland/forb habitat at four meadow sites to ensure continued occupancy by Mardon skipper butterfly.  Each of these meadow sites also supports a population of Sisyrinchium sarmentosum (pale blue-eyed grass).  Both Polites mardon and Sisyrinchium sarmentosum are Region 6 Sensitive species, and the planned activities have been designed to benefit both species.
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Figure 1. Vicinity map of the sites covered in this plan.
General Information
Background   
The following information on species range, distribution, abundance, trends, and life history is taken from the Conservation Assessment for the Mardon Skipper, (Kerwin and Huff, 2007, updated in 2011).
Management Status

The Mardon skipper (Polites mardon) is a Federal candidate species under the Endangered Species Act (ESA).  It is listed as a state endangered species by the Washington Fish and Wildlife Commission (WAC 232-12-014).   The Global Heritage Status Rank is G2G3, the United States National Heritage Status Rank is N2N3 (June 1, 1999). The species has a state rank of S1 in Washington and S2 in Oregon. The Oregon Natural Heritage Information Center gives the species a Program Rank of List 1.  The Mardon skipper is a FS Region 6 Sensitive species, and as a Federal candidate species it is also a BLM Special Status Species.  The Washington Heritage Program acknowledges two subspecies (P. m. mardon, and P. m. klamathensis), giving a sub-species rank of T2T3 for Washington.  The Oregon Natural Heritage Information Center does not identify a split for this species in their ranking.

Species Range, Distribution, and Abundance

The Mardon skipper is a small, tawny-orange butterfly currently found at only four geographically disjunct areas: 1) northwest California (Del Norte County) and southwest Oregon (Curry County) coastal mountains; 2) southern Oregon Cascades; 3) southern Washington Cascades; and 4) in the south Puget Sound region of western Washington.  There are 145 sites comprising 66 populations currently known from these four areas.  Some previously known sites / populations have been extirpated.
Between 2007 and 2010, extensive surveys in areas adjacent to known Mardon skipper sites have expanded the range of the species along the northern California and southern Oregon coasts (Ross 2010; Scott Black, personal communication) and in the Okanogan-Wenatchee National Forest and on the Yakama Reservation.  On the Okanogan-Wenatchee National Forest, surveys between 2006 and 2010 located Mardon skippers at 36 sites including two sites with over 900 individuals each in 2008 and 2009.  On the Yakama Reservation, Mardon skipper populations have been detected in 11 populations (23 sites) including one particularly notable site which covers hundreds of acres of high meadows and observed densities of approximately 50 individuals per acre.
In the southern Cascades of Washington, (elevation 549m to 1,677m (1,800 ft to 5,500 ft)) the Mardon skipper is found in warm, dry grand fir (Abies grandis) savannah / woodland with grassland intrusions or in small (<0.25 ha (<½ acre)) to larger grassland complexes.  Forty percent of the Gifford Pinchot National Forest sites are in older clearcuts which are now dominated by fescue bunchgrasses. Many of these old clearcuts likely had small natural openings before the trees were harvested, and the harvest resulted in an expansion of suitable Mardon skipper habitat. In the long-term, fire suppression and regeneration of conifer stands and encroachment into relic meadows may reduce the availability of suitable habitat in these openings.  Site conditions range from dry, open ridge tops to areas associated with wetlands or riparian habitats (Potter et al. 1999, 2002). 

Species Life History

Mardon skippers are grassland dependent and appear to have narrow habitat requirements, at least in some portions of their range.  In the southern Washington Cascades they seem to select for certain large graminoid species within meadows for oviposition, and associate with meadows with adequate nectar sources for adults (Beyer and Schultz 2010). 
Mardon skippers are univoltine, completing one life cycle annually.  Adults typically emerge between May and July, but possibly later at higher elevations.  Individuals live between five days and two weeks.  Adults do not all emerge on the same date, so flight period duration at any given site depends in part on the number of skippers present.  In large populations, the flight period may extend for over a month, while small populations may have adults present for only ten or fewer days.  Within the same geographic area, emergence dates vary with elevation, with emergence occurring earlier at lower elevations.  Weather influences emergence and flight period duration.  Wet or cold conditions delay emergence; conversely, warm, dry conditions promote earlier emergence, and both may affect flight period (Potter et al. 2002).  

The short, open structure of the native caespitose bunchgrass plant community is important to adults to allow egg deposition and access to nectar sources, as Mardon skippers seldom fly higher than one meter except during what is assumed to be courtship behavior when they will fly higher (Ann Potter, personal communication).  In native vegetation communities, the spacing between the native bunchgrass clumps allows the low flying Mardon skipper access to nectar sources.  Note that the preferred structure, although similar, varies between regions (Henry 2010; Beyer and Schultz 2010).  Plant communities dominated by nonnative grasses and woody shrubs may restrict the Mardon skipper’s ability to access nectar plants.  For the Oregon silverspot butterfly (Speyeria zerene hippolyta), Pickering (1995) found that the structural characteristics of the grasslands affect the abundance of violets and possibly the female butterflies’ ability to find them.  

Beyer (2009) and Beyer and Schultz (2010) found that oviposition locations indicated a preference for low canopy cover and low tree abundance, as well as positive correlation with a larger distance to trees. 
Until recently it was thought that eggs were laid on native fescue bunchgrass.  A 2006 pilot study at two sites on the Gifford Pinchot National Forest and two sites on Medford District BLM has shown Mardon skippers use more than one graminoid species for oviposition (Beyer and Black 2007).  Additionally, on the Gifford Pinchot National Forest, Beyer (2009), and Beyer and Schultz (2010) observed oviposition on twenty-three different species, eight sedges and fifteen grasses.  Likewise, use of nectaring plants seems to vary spatially and temporally, with emerging Mardon skipper adults “learning” nectar sources in the area, and showing a preference for those nectar sources even if others become available during their flight period.
Recent studies in the southern Washington Cascades have suggested that, based on the variety of oviposition plants identified, females may not always oviposit on specific host plants, but within a community of possible species that can be utilized by the larva.  (Beyer and Black 2007; Beyer 2009; Beyer and Schultz 2010).
It was believed that pupae hibernate through the winter (Potter et al. 1999, Dornfeld, 1980 and Newcomber, 1966 in Potter et al. 1999).  However, Beyer and Black (2007) suggested that the species overwinters as larvae, and captive rearing showed that they may diapause as larvae (Mary Linders, personal communication 2006).  Henry (2010) confirmed that larva overwinter in diapause, and that captive rearing efforts appear to significantly alter larval development and diapause.
Movements
The Mardon skipper is a relatively sedentary butterfly.  Mardon skippers do not migrate, rarely dispersing beyond their natal meadows.  However, males have been located up to 1.6 km from their original location (Runquist 2004).  Males have been found some distance from females while “puddling;” a method for drinking water and obtaining minerals from small puddles or wet soil (Ann Potter, personal communication).  Males have been found to travel further than females, often along corridors such as powerlines and roads with nectar resources.  Potter and Fleckenstein (2001) hypothesized that when Mardon skipper numbers increase in a population, some individuals disperse using habitat corridors and colonize adjacent habitat. There appear to be closed-forest barriers that potentially isolate some sites, but Potter and Fleckenstein (2001) observed Mardon skippers flying along narrow gravel roads, and utilizing roadside meadows and small grassy openings bordering gravel roads.  While it is expected that Mardon skippers have limited dispersal capability, there are some unusual site locations that are difficult to explain.  For example, the Cave Creek site was an old-growth cedar stand in the early 1960s prior to clear-cut harvest.  Following harvest, reforestation efforts at the site were mostly unsuccessful, and the site now supports Mardon skippers.  The nearest known potential source populations are over 2 miles away and the site was colonized during the past 40 years (Vince Harke, personal communication).    The colonized site occurs in a heavily roaded and clearcut landscape which appears to provide opportunities for Mardon skipper to colonize early seral habitats.  Another possible explanation is that there were small isolated natural openings within the cedar stand that supported Mardon skippers before timber harvest (Figure 2).  After the trees were cut, and regeneration largely failed, the suitable habitat expanded.  These small openings are visible in old pre-harvest air photos. 
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Figure 2.  Cave Creek site before timber harvest.

Threats and General Management Recommendations

Mardon skipper populations face a variety of threats; including grazing by domestic livestock, conifer, shrub, and grass encroachment, off-road vehicle (ORV) use of meadows, prescribed and natural fire, recreation (including camping), applications of Btk, climate change, and issues related to small population size and stochastic events.
Of the threats listed above, conifer encroachment, ORV use in the meadows, and invasive weeds are the primary threats to Mardon skipper populations at the meadow sites covered by this site management plan.  On a landscape scale, small isolated populations and climate change are also longer-term threats.
Small and fragmented populations are generally at greater risk of extinction from normal population fluctuations due to predation, disease, and changing food supply, as well as from natural disasters such as droughts.  Small populations are also threatened with extinction from a loss of genetic variability and reduced fitness due to the unavoidable inbreeding that occurs in such small populations.  Since Mardon skipper are weak fliers and usually unable to disperse more than a few hundred yards, there is little opportunity for the individual populations to intermix.
Since surveys began on the Gifford Pinchot National Forest in 2000, many of the sites have experienced dramatic declines in population numbers over one or a few years.  An example is at Peterson Prairie where a total of 120 individuals were counted in 2000, and 229 individuals were counted in 2001.  In 2003 a total of only 8 individuals were counted, and the count has been less than 35 each time the meadows have been surveyed since then.  There was no change in management that could have contributed to the declines that have been observed.  A possible explanation is that an early snow-melt in the spring exposed the overwintering larvae to freezing temperatures and cold rain, causing high mortality.  Sites on the Mount Adams District that did not experience significant declines during the same timeframe have relatively dense vegetation and more residual vegetation litter, which may protect help larvae from cold temperatures.  However, if climate change results in more frequent early snowmelt in future years, it could have an impact to populations.
Invasive weeds, and conifer and shrub encroachment

Invasive weeds and conifer and shrub encroachment negatively impact suitable habitat.  A long history of fire suppression and resultant conifer and shrub encroachment into meadow/grassland patches reduces the amount of habitat available for Mardon skippers, and reduces or eliminates the connections with adjacent patches.   Beyer and Schultz (2010) found that oviposition locations were positively correlated with distance to forest edge and distance to nearest tree, indicating a preference for oviposition at larger distances from trees, perhaps due to an associated increase in solar exposure and the resultant warmer environment, which is likely more conducive to larval and pupae development.  Substantial loss of grassland habitat has also occurred due to invasion by nonnative vegetation including pasture grasses.  Invasive weeds can out-compete native vegetation, and/or change the vegetative structural characteristics of these grasslands rendering them unsuitable for Mardon skipper use.  Historically, grasslands were maintained by a variety of disturbances including regular aboriginal burning and lightning caused fires; some had been maintained by native peoples who regularly burned them to preserve and enhance them as important food sources.  Native ruminant grazers also likely played a role in creating a variety of successional habitats (Ehrlich and Murphy 1987), and voles and insect herbivores may also play a role (Schultz 2001; Schultz et al. 2011). 

General Recommendations

Conduct hand removal of encroaching conifers. Girdling and cutting of encroaching conifers to maintain or increase meadow/grassland opening size is encouraged.  Avoid trampling of the meadow during implementation.  Carry cut material rather than dragging it across meadows.  Burn piles away from the area of the site occupied by mardon skippers, or preferably, remove woody debris to a wooded area outside the meadow.  Remove invasive weeds as soon as noticed; where possible, utilize hand control methods.  If chemical applications are necessary, protect non-target vegetation.  Avoid the use of heavy equipment to prevent killing individual skippers of any life stage.  Avoid actions that could degrade habitat or kill individuals.  

 Off Road Vehicles
Mardon skipper eggs, caterpillars, pupae, and adults are killed by recreational activities such as off-road vehicle (ORV) driving (Potter et al. 1999). These activities can also damage native host plants and may lead to an invasion of non-native plant species. ORVs can aid the dispersal of invasive non-native species deep into forestlands. One study found that in just one trip on a 10 mile course, an ORV dispersed 2,000 spotted knapweed seeds (MSU 1992). In Wisconsin, a survey of seven invasive plant species along ORV routes found at least one of these (exotic) plant species on 88 percent of segments examined (Rooney 2005).  

General Recommendations
Block illegal off-highway vehicle use through boulders, tank traps, gates, or other effective closure devices. Sign occupied meadows as off limits for off-road vehicles, and to discourage camping or other intensive uses.  Include educational material on signs to inform the public about sensitive habitats.

Management Plans by Site
LOST MEADOW

Site Description and Ecological Processes
The Lost Meadow site (Figure 2) is comprised of a natural grass meadow consisting of about 4.2 acres, and an adjacent old timber harvest unit consisting of about 14 acres. Elevation of the site is 3,185 feet.  

It is possible that the natural meadow was the source of the Mardon skipper population that expanded into the created opening as it became suitable.  Areas within the site where Mardon skippers have been found are the portions of the site that are relatively free of trees.  Mardon skippers have not been found in the small meadow north of Lost Meadow.
Survey History:
Surveys were first conducted in Lost Meadow in 2003 when a maximum of 11 individuals were counted during three survey visits.  A maximum of 15 individuals were counted in 2004, 2005, and 2007.  No Mardon skippers have ever been found in the meadow to the north of the occupied sites as shown in Figure 3 below.  The occupied sites are natural meadow openings and there is suitable habitat between the openings.
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Figure 3. Lost Meadow Mardon skipper site
Site Management History and Current Land Allocations
The Lost Meadow site is located in Late-Successional Reserve.  The central portion of the site was harvested in the late 1950s, and has never completely reforested.  The reforestation failure may be due to the site being in a frost pocket, or that removing the trees resulted in a raised water table, or both.  There are currently scattered trees that range from 4 to 9 inches diameter with an understory of grass, forbs, and low shrubs in places.
Early settlers in the Trout Lake and Glenwood valleys in the 1870’s and 1880’s used the area at the southwestern end of the Trout Lake Valley, extending as far west as Peterson Prairie, as summer pasture for their cattle and horses.  The Ice Caves grazing allotment, which included Lost Meadow was established in the early 1900s and the area was grazed by cattle until 2008.  The allotment permittee took non-use beginning in 2008 through 2011, and the allotment was closed permanently in January 2012.
The grazing system was season-long beginning on June 15th and running until September 30.  Grazing use was usually relatively heavy at this site, and portions of the meadow are currently infested with invasive weeds.   Weed species included:  tarweed (Madia sp.), oxeyed daisy (Leucanthemum vulgare), tansy ragwort (Senecio jacobaea), and Canada thistle (Cirsium arvense).  The weeds are heaviest in the area that was logged.
Weed treatment in Lost Meadow began in 2008, and involved hand pulling of bull thistle (Cirsium vulgare), tansy ragwort, and Canada thistle.  Canada thistle and bull thistle were treated with glyphosate in 2012 and 2011, and hand pulling continued for tansy ragwort.
There is an old Forest Service system road that runs through the southern part of the meadow, and then along the west side.  At one time the road was closed and blocked with a berm, but the closure has not been effective, and minor motor vehicle traffic still occurs on this road.
Site Threats
Threats at this time in order of risk are conifer encroachment, weeds, and motor vehicles on the meadow.
Management Needs

Desired Site Conditions
Reduced cover of small conifers in the portion of the meadow that was created by timber harvest.  At the same time, it is necessary to maintain some of the trees to provide hiding cover for elk.  All small conifers removed from the natural meadow.
Canada thistle is eliminated, and other weed species are reduced.
Motor vehicle access to the meadows is prevented.
Actions Needed
In the harvested portion of the site, where the trees are bigger, girdle and cut encroaching conifers to increase meadow/grassland opening size.  Trees up to about 6 inches diameter would be cut.  About half of the trees killed could be girdled and left standing to continue to provide cover, and to reduce the amount of trampling and the amount of slash produced.  The other half of the trees killed would be hand-cut, lopped if needed, and carried to piles away from the core area of Mardon skipper and pale blue-eyed grass occupation, or into the surrounding timber stand and left there.  Maintain the openings over time by hand-cutting or pulling seedlings at least every 4 years.
In the natural meadow area, where the trees are small, hand-cut or pull encroaching conifers at least every 4 years.

Continue to hand-treat Canada thistle with herbicide, and to treat other weeds. 

Install boulders or use other means to prevent motor vehicle access to the meadows. 
These identified actions will be accomplished by Regional Challenge Cost Share funds that were awarded in 2012.

	THREAT
	ACTION NEEDED
	ACTIVITY LOCATION
	HOW TO ACCOMPLISH
	DESIRED SITE CONDITION
	DATE COMPLETE

	Invasive weeds within the meadow opening
	Reduction/Removal of invasive weeds 
	Within the meadow opening
	In partnership with Skamania C. Weed Control, hand-spray hebicides and hand pulling
	Canada thistle eliminated & other weeds significantly reduced
	ongoing

	Conifer encroachment within the meadow opening
	Removal of small conifers
	Within the natural meadow openings, and the suitable habitat between them
	Contract 
	Girdle/remove all small conifers (< 7” diameter)
	2013-2014

	ORV use in the meadow
	Prevent motor vehicles from accessing the meadow
	Along the 2420 Rd.
	Placement of boulders or similar obstructions
	No new vehicle tracks in the opening
	2013-2014


Adaptive Management
Monitoring/Site Revisits and Adaptive Management

The treated areas will be monitored after treatments are completed to determine if the actions were implemented as planned.  It is expected that weeds will need to be treated on an ongoing basis.  Small conifers will need to be removed by lopping or hand pulling every few years.  This work could be done by volunteers.
Surveys for Mardon skippers will continue to determine if the population responds to the treatment actions.  Surveys will be done as described in a range-wide monitoring protocol, which is being developed.
If initial actions implemented to eliminate motor vehicle access are not completely successful, additional boulders or other devices would be added.
PETERSON PRAIRIE NORTH AND WEST
Site Description and Ecological Processes 
Peterson Prairie (Figure 3) is comprised of two natural grass/forb meadows consisting of about 10.7 acres (north meadow), and 5.6 acres (west Meadow). Elevation of the site is 3,000 feet.  These are dry meadows, but there is a low swale through the north meadow where the soils are moist late into the summer. The pale blue-eyed grass population is found in and near this swale.  There is a small aspen patch in the center of the west meadow.
Survey History:

Surveys were first conducted in Peterson Prairie in 2000 when 100 individuals were counted in the north meadow, and 20 in the west meadow during one survey visit.  In 2001 a total of 180 were counted in the north meadow, and 49 in the west meadow.   From 2003 through 2006 between 1 and 9 were counted in the west meadow, and between 4 and 14 were counted in the north meadow.  A maximum of 34 individuals were counted during four survey visits in 2007.
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Figure 5. Peterson Prairie Mardon skipper sites
Site Management History and Current Land Allocations
The Peterson Prairie sites are located in Late-Successional Reserve.  

Early settlers in the Trout Lake and Glenwood valleys in the 1870’s and 1880’s used the area at the southwestern end of the Trout Lake Valley, extending as far west as Peterson Prairie, as summer pasture for their cattle and horses.  The Peterson Prairie site was homesteaded in the late 1880s and the homestead was abandoned in 1890.  The Forest Service established a guard station at the site in 1926, and the meadows were fenced and used to pasture horses. 
The Ice Caves grazing allotment, which included Peterson Prairie was established in the early 1900s, and the area was grazed by cattle until 2008.  The allotment permittee took non-use beginning in 2008 through 2011, and the allotment was closed permanently in January 2012.  The permittee used the fenced Peterson Prairie meadows as a holding pen during fall round-up, so they were generally grazed by cattle only in September.  Grazing utilization was light to heavy, depending on how long the cattle were held there, but since the use occurred after the growing season, it’s likely that condition of the meadow vegetation has been improving.
Site Threats
Threats at this time in order of risk are conifer encroachment and off-road vehicles.

Old aerial photos show that the meadows have not changed shape over the last few decades, so it’s likely that conifer encroachment is not a serious issue, however conifer seedlings growing along the edges of the meadows have been pulled regularly over the past few years. 

The barbed wire fence surrounding the meadows is in poor condition, and the District plans to remove it.  With the fence removed, it’s possible that the meadows could be subject to illegal use by off-road vehicles.  They are currently used by snowmobiles during the winter months.

Although there is some Canada thistle in both meadows, there are no serious weed infestations in the meadows, and it appears that ecological condition has improved since the end of grazing in 2008.
Management Needs

Desired Site Conditions
The current Peterson Prairie meadows are maintained as they currently exist. The conifers that are encroaching the small aspen stand in the west meadow are girdled or removed. 
Actions Needed

Hand-cut or pull small encroaching conifers at least every 4 years.  Girdle larger conifers up to about 6 inches diameter where they are found in the openings.
Install boulders or use other means to prevent motor vehicle access to the meadows when the fence is removed.  Install signs asking the public to keep vehicles off of the meadows.
Hand-pull or spray weeds as needed.

These identified actions will be accomplished by Regional Challenge Cost Share funds that were awarded in 2012.

	THREAT
	ACTION NEEDED
	ACTIVITY LOCATION
	HOW TO ACCOMPLISH
	DESIRED SITE CONDITION
	DATE COMPLETE

	Conifer encroachment within the meadow opening
	Removal of small conifers
	Within the meadow opening
	volunteers or FS personnel
	Girdle/remove all small conifers (< 7” diameter)
	2013-2014

	Potential ORV use in the meadows
	Prevent motor vehicles from accessing the meadows
	Along the 24 and 60 Rds.
	Placement of boulders or similar obstructions
	No vehicle tracks in the opening
	2013-2014


Adaptive Management

Monitoring/Site Revisits and Adaptive Management
The treated areas will be monitored after treatments are completed to determine if the actions were implemented as planned.  Small conifers will need to be removed by lopping or hand pulling every few years.  This work could be done by volunteers.

Surveys for Mardon skippers will continue to determine if the population responds to the treatment actions.  Surveys will be done as described in a range-wide monitoring protocol, which is being developed.

If initial actions implemented to eliminate motor vehicle access are not completely successful, additional boulders or other devices would be added.
CAVE CREEK MEADOW
Site Description and Ecological Processes

Cave Creek Meadow was largely created after timber was harvested on the site in the 1960s.  Although it appears there may have been small pockets of suitable habitat before the timber was removed that expanded after the harvest was completed.  Reforestation of much of the area has been slow, likely due to an elevated water table.  Cave Creek flows through the site, and the previous forest stand included old-growth cedar, indicating that this is a relatively wet site.  The elevation at the site is about 2,700 feet. 
The areas of the meadow occupied by Mardon skippers contain scattered conifer trees from sapling size up to about 10 inches diameter.

Survey History:

Surveys were first conducted in Cave Creek Meadow in 2000 when 10 individuals were counted during one survey visit.  A maximum of 79 individuals were counted in 2004, and 50 were counted in 2005.  It seems common for Sonora skippers to fly at about the same time as Mardon skippers at this meadow, making accurate surveys difficult.  
This meadow is one of the sites on the Forest that did not experience a significant decline in Mardon skipper numbers that, based on surveys, was observed at other sites and was possibly weather-related.  One possible reason is that the residue of the ungrazed vegetation inside the cattle exclosure provided more cover for the larvae.
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Figure 5. Cave Creek Meadow Mardon skipper sites

Site Management History and Current Land Allocations
The Cave Creek Meadow sites are located primarily within an area Administratively Withdrawn for wildlife.  The primary species of interest is beaver, and there are active beaver ponds upstream from the part of the meadow occupied by Mardon skippers.  The remainder of the site is in the Matrix allocation where scheduled timber harvest is expected to occur.    

The Cave Creek area was included within the Ice Caves grazing allotment.  The allotment was established in the early 1900s, and the area was grazed by cattle until 2008.  The allotment permittee took non-use beginning in 2008 through 2011, and the allotment was closed permanently in January 2012.  
In the late 1990s a portion of the meadow area occupied by Mardon skippers was fenced and excluded from cattle to study the effects of grazing on pale blue-eyed grass.  Mardon skippers were found both inside and outside of the fenced area.

While the allotment was active, cattle accessed the Cave Creek area beginning in mid-June, and grazing utilization was generally heavy in the area outside of the exclosure by the end of the grazing season on September 30th.
The Forest Service has been treating weeds at Cave Creek since about 2005.  From 2005 to 2008, Skamania County weed control crews hand pulled houndstongue (Cynoglossum officinale) and tansy ragwort, and removed seed heads from Canada thistle.  In 2009, there was limited use of herbicide to treat Canada thistle, and continued hand pulling of the other species.  In 2010 and 2011, Canada thistle in the western portion of the meadow (less than 50% of the area) was treated in September with clopyralid.  The other half of the meadow will be treated in 2012. Treating Canada thistle on only a portion of the meadow in a given year is meant to reduce impacts to Mardon skippers within the entire occupied area. 
Site Threats
Threats at this time in order of risk are weeds, conifer encroachment, and off-road vehicles.

The cattle exclosure fence is in poor condition, and the District plans to remove it.  With the fence removed, it’s possible that the meadows could be subject to illegal use by off-road vehicles.  

There are serious Canada thistle and hounds tongue weed infestations in the meadow, and treatment utilizing herbicide application is ongoing.
Conifer trees are beginning to reoccupy the site.
Management Needs

Desired Site Conditions
The cover of Canada thistle is much reduced or eliminated, and hound’s tongue is eliminated.
Reduced cover of small conifers.  

Motor vehicle access to the meadows is prevented.

These identified actions will be accomplished by Regional Challenge Cost Share funds that were awarded in 2012.

	THREAT
	ACTION NEEDED
	ACTIVITY LOCATION
	HOW TO ACCOMPLISH
	DESIRED SITE CONDITION
	DATE COMPLETE

	Invasive weeds within the meadow opening
	Reduction/Removal of invasive weeds 
	Within the meadow opening
	In partnership with Skamania C. Weed Control, hand pull
	Cover of Canada thistle significantly reduced & hounds tongue is eliminated
	ongoing

	Conifer encroachment within the meadow opening
	Removal of small conifers
	Within the meadow opening
	Contract or volunteers
	Girdle/remove all small conifers (< 7” diameter)
	2013-2014

	ORV use in the meadow
	Prevent motor vehicles from accessing the meadow
	Along the 8631 Rd.
	Placement of boulders or similar obstructions
	No new vehicle tracks in the opening
	2013-2014


Actions Needed

In the portion of the meadow where the trees are bigger, girdle and cut encroaching conifers to increase meadow/grassland opening size.  Trees up to about 6 inches diameter would be treated.  About half of the trees killed could be girdled and left standing to continue to provide cover, and to reduce the amount of trampling and the amount of slash produced.  The other half of the trees killed would be hand-cut, lopped if needed, and carried to piles away from the core area of Mardon skipper and pale blue-eyed grass occupation.  The piles could be burned or left to decompose.  Look for opportunites to connect occupied habitat through the conifer removal.  Maintain the openings over time by hand-cutting or pulling seedlings at least every 4 years.

After the initial removal of conifers, hand-cut or pull encroaching conifers at least every 4 years.

Continue to treat Canada thistle and hound’s tongue with herbicide.  

Install boulders or use other means to prevent motor vehicle access to the meadows.  

Adaptive Management

Monitoring/Site Revisits and Adaptive Management

The treated areas will be monitored after treatments are completed to determine if the actions were implemented as planned, and to determine if the desired outcomes are being achieved.  It is expected that weeds will need to be treated on an ongoing basis.  Small conifers will need to be removed by lopping or hand pulling every few years.  This work could be done by volunteers.

Surveys for Mardon skippers will continue to determine if the population responds to the treatment actions.  Surveys will be done as described in a range-wide monitoring protocol, which is being developed.

If initial actions implemented to eliminate motor vehicle access are not completely successful, additional boulders or other devices would be added.
LOST CREEK MEADOW
Site Description and Ecological Processes 
Lost Creek Meadow was created or enlarged after timber was harvested on the site in the 1960s.  Reforestation of the meadow portion of the area has been slow, and the area occupied by the butterfly may have been a small natural meadow before timber harvest occurred.  The site lies adjacent to Lost Creek, Which draws campers during the summer through hunting season. The elevation at the site is about 3,240 feet. 

The areas of the meadow occupied by Mardon skippers contains scattered conifer trees from sapling size up to about 10 inches diameter.

Survey History:

Surveys were first conducted in Lost Creek Meadow in 2004 when a maximum of 4 individuals were counted during three survey visits.  A maximum of 15 individuals were counted in 2005, and a maximum of 28 individuals were counted in 2007.
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Figure 7. Lost Creek Meadow Mardon skipper site

Site Management History and Current Land Allocations
The Lost Creek Meadow sites are located within Matrix.      

The Lost Creek area was included within the Ice Caves grazing allotment.  The allotment was established in the early 1900s, and the area was grazed by cattle until 2008.  The permittee took non-use beginning in 2008 through 2011, and the allotment was closed permanently in January 2012.  

While the allotment was active, cattle accessed the Lost Creek area beginning in late-June, and grazing utilization was moderate in the area occupied by Mardon skippers by the end of the grazing season on September 30th.

Canada thistle was spot treated with glyphosate in 2011, and tansy ragwort was hand pulled.
Site Threats
Threats at this time in order of risk are weeds, conifer encroachment, and off-road vehicles.

Management Needs

Desired Site Conditions  
Reduced cover of weeds and small conifers.
Motor vehicle access to the meadows is prevented.
Actions Needed  
In the portion of the meadow where the trees are bigger, girdle and cut encroaching conifers to increase meadow/grassland opening size.  Trees up to about 6 inches diameter would be treated.  About half of the trees killed could be girdled and left standing to continue to provide cover, and to reduce the amount of trampling and the amount of slash produced.  The other half of the trees killed would be hand-cut, lopped if needed, and carried to piles away from the core area of Mardon skipper and pale blue-eyed grass occupation.  The piles could be burned or left to decompose.  Maintain the openings over time by hand-cutting or pulling seedlings at least every 4 years.

After the initial removal of conifers, hand-cut or pull encroaching conifers at least every 4 years.

Hand-spray or pull weeds as needed.  

Install boulders or use other means to prevent motor vehicle access to the meadows.  

These identified actions will be accomplished by Regional Challenge Cost Share funds that were awarded in 2012.

	THREAT
	ACTION NEEDED
	ACTIVITY LOCATION
	HOW TO ACCOMPLISH
	DESIRED SITE CONDITION
	DATE COMPLETE

	Invasive weeds within the meadow opening
	Removal of invasive weeds 
	Within the meadow opening
	In partnership with Skamania C. Weed Control, hand pull
	Removal of all invasive weeds within the meadow
	ongoing

	Conifer encroachment within the meadow opening
	Removal of small conifers
	Within the meadow opening
	Contract or volunteers
	Remove all small conifers (< 7” diameter)
	2013-2014

	ORV use in the meadow
	Prevent motor vehicles from accessing the meadow
	Along the 6615-730 Rd.
	Placement of boulders or similar obstructions
	No new vehicle tracks in the opening
	2013-2014


Adaptive Management

Monitoring/Site Revisits and Adaptive Management:
The treated areas will be monitored after treatments are completed to determine if the actions were implemented as planned, and to determine the effectiveness of the treaments.  It is expected that weeds will need to be treated on an ongoing basis.  Small conifers will need to be removed by lopping or hand pulling every few years.  This work could be done by volunteers.

Surveys for Mardon skippers will continue to determine if the population responds to the treatment actions.  Surveys will be done as described in a range-wide monitoring protocol, which is being developed.

If initial actions implemented to eliminate motor vehicle access are not completely successful, additional boulders or other devices would be added.
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