Restoration and Management of Upland Meadows on the Gifford Pinchot National Forest: 
History and Lessons Learned
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Introduction: Upland, grass/forb meadows are an uncommon but important habitat type on the Gifford Pinchot National Forest (GPNF), as well as at many other public land areas in the Pacific Northwest and elsewhere. A total of 39 meadows on the Mt. Adams and Cowlitz Valley Ranger Districts are documented locations for the Mardon skipper butterfly (Polites mardon), as well as numerous other animal species. These grass/forb meadows also support populations of rare plants, including as several species of grapeferns (Botrychium spp.). Like many similar meadows in the heavily-forested Northwest, they are subject to continuing threats, including conifer encroachment, off-road vehicle (ORV) use, illegal camping, livestock grazing, and invasive plant infestation.

This report will summarize efforts undertaken by the GPNF over the past five years to address both natural and human-caused meadow impacts, and highlight some strategies and tactics that may be beneficial to others considering similar actions. 

History:  Mardon skippers were first detected on the Mt. Adams Ranger District (MTA) in 2000, and at Cowlitz Valley R.D. (CVRD) in 2002. At the present time, all known sites are located within a 15 mile radius of the Mt. Adams volcano, and range in elevation from 2500 feet to over 5000 feet.  Known sites range from natural meadows typically created by wildfire, to regenerating plantations where suitable grasses and forbs have established in openings. 
In addition to Mardon skippers, many other species occur in these upland meadows, including several sympatric skipper species (ie. Sonora, arctic, juba, woodland, and western branded), as well as a wide assortment of other butterflies including checkerspots, fritillaries, sulphers, blues and swallowtails. Cicadas, moths and other insects are also present, but the arthropod diversity at these sites is poorly known.  Birds such as hermit thrush, chipping sparrow, and yellow-rumped and Townsend’s warblers nest in meadow edges. Mammals such as golden-mantled ground squirrels, deer, and elk are common as well, and impact meadow habitat through foraging and burrow construction. In addition to coniferous forests, many of these upland meadows are bordered by wetlands, seeps, and streams, which provide suitable habitat for amphibians such as Cascade frogs and western toads, and dragonflies like black petaltails and mountain emeralds.
Shortly after Mardon skippers were documented on the GPNF, it was apparent that many of the meadows were impacted from both natural succession and human-related impacts, mostly related to conifer encroachment, illegal ORV use and noxious weed infestation. In some cases, these impacts were significant and prompted immediate intervention. 
Restoration Efforts
Conifer encroachment: On the Cowlitz Valley R.D., five of seven meadows exhibited moderate to severe conifer encroachment in 2002. These meadows occur within a matrix of lodgepole pine, subalpine fir, mountain hemlock and Engelmann spruce forest, which provide a constant and prolific seed source. These forests originated from wildfires approximately 70 years ago; there have been very few recent fires to provide additional habitat, or maintain existing open meadow habitat free from encroaching trees.  
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     Figure 1. Enroaching lodgepole pines, 7A Trail meadow, prior to restoration
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          Figure 2. Enroaching conifers, edge of Grapefern meadow, prior to rehab

 The first meadow rehabilitation effort occurred at CVRD in 2003 at the 115 Spur and 7A Trail meadows following the completion of a NEPA analysis (i.e. Categorical Exclusion). Both heavily encroached sites featuring lodgepole pine and Engelmann spruce saplings 3 to 15 feet in height. Work was accomplished via “force account” by District staff, with additional assistance generously provided by personnel from the U.S. Fish and Wildlife Service, Lacey, Washington. To minimize disturbance impacts to mardon skippers and meadow vegetation, as well as on recreation and aesthetics along trails and roads, rehabilitation restoration sideboards included:
· hand cutting only with heavy duty loppers or hand saws

· dragging of cut trees was not allowed; trees were carried to piling locations on meadow edges
· trees were cut flush with the ground to minimize visual impacts
· Work was performed in the fall, following skipper adult emergence and egg deposition and subsequent larval emergence. 
In addition, a decision was made to perform work at the large (12 acre) 7A Trail meadow in stages, to distribute rehabilitation impacts over a time span of 3 years, thus allowing a recovery period for treated areas.

In 2004, further assistance became available from the White Pass High School Discovery Team, a summer conservation program for students, which resulted in a much larger workforce. Restoration work was delayed until the last week of the program in August to avoid the adult Mardon skipper flight period. Work focused again on the 7A Trail meadow, with constant monitoring and supervision of crew activities to avoid unacceptable meadow damage caused by dragging trees to pile sites, or excessive trampling. Additional rehabilitation work was done later in 2004 via force account at Grapefern meadow, which contains the highest density of adult mardon skippers on the Forest, with over 100 adults per acre during peak emergence in mid-July.
[image: image4.jpg]



Figure 3. US Fish and Wildlife Service personnel cutting encroaching conifers, 7A Trail   meadow, September, 2003
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           Figure 4. Rehabilitated 7A Trail meadow, September, 2003
The White Pass Discovery Team was scheduled again in 2005 for more rehab work at the PCT meadow, which had not been treated previously.  In 2006 it was observed that since initial rehab efforts in 2003, thousands of conifers had seeded back into the 7A trail and 115 spur meadows, which prompted several days of “touch up work” with lightweight loppers of 6-18 inch seedlings. Although obviously much easier than the initial rehab project, it displays how rapidly the meadows can initiate a successional process back to a forested condition in the absence of constant rehabilitation vigilance.
Illegal Off-road vehicle use:  In addition to conifer encroachment, a serious management problem that is equally threatening to meadow habitat, and considerably more difficult to address, is illegal off-road vehicle use. Of the seven CVRD skipper meadows, five are accessible by ORV’s to varying degrees. These range from Midway meadow, a flat, eight acre site which is easily accessed by ORVs via a spur road which bisects the lower part of the meadow, to other sites where quads and four-wheel drive trucks find openings between roadside trees or boulders to access the meadows. Vehicles also drive up closed spur roads, wood tracks, or even the Pacific Crest Trail and other linear features to access the meadows and points beyond. These sites are relatively remote and enforcement of closures is difficult considering the low number of enforcement officers.
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Figure 5. ORV tracks at Midway Meadow, June, 2007
Several measures have been instituted to address the ORV problem:

1) Signs have been erected at meadow approach roads and along meadow edges to notify the public that driving (along with camping and fires) in meadows is not permitted.
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Figure 6. Meadow protection sign, Midway meadow
2) Existing road closures and open, meadow edge “vehicle corridors” were enhanced with boulders to greatly increase the difficulty of accessing meadows. 
3) Backcountry horsemen and hunters at Midway meadow, which is a popular campsite during the summer and fall, were contacted and encouraged to report violations to Forest Service personnel, including law enforcement officers. Although reports often arrive several days “after the fact”, they do provide descriptions and license plate numbers for subsequent investigation, and also help to document the frequency and magnitude of violations. 
4) Increased monitoring and photographic documentation of vehicular damage was instituted for several meadows to determine the extent of the problem and also to determine the effectiveness of the above deterrent strategies.
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Figure 7. Boulder placements to block spur road access to PCT and Grapefern  meadows
Invasive plants: On the Mt. Adams Ranger District, noxious weed infestation (not a problem so far at CVRD sites) is a threat at several meadows, including Cave Creek, which contains a population of Mardon skippers. The main threats at this location are Canada thistle (Circium arvense) and houndstongue (Cynoglossum officinale). In addition to Mardon skippers, this meadow also hosts a Sensitive-listed plant species, and the spread of the above invasive plants in the meadow poses a threat to this species, as well as to the skippers.
The Skamania County Noxious Weed Program (2004-2007), and the Klickitat County Noxious Weed Program (2006-2007), in partnership with the GPNF, have clipped, bagged and removed Canada thistle flower heads in a focused area within a larger infestation, with weed-whacking early in the season performed during 2007; also, all houndstongue plants from ~ 2 acres of the Cave Creek Wildlife Special Area were pulled or clipped annually since 2004. In 2008, the hand treatment of houndstongue will continue, and treatment (i.e. hand wiping) of a portion of the Canada thistle population with herbicide is planned, in accordance with standards and guidelines provided in the Gifford-Pinchot National Forest and Columbia River Gorge National Scenic Area Site-Specific Invasive Plant Treatment Project EIS, while closely monitoring effects of this treatment on the pale blue-eyed grass.
The manual treatment of Canada thistle at South Prairie on the Mt. Adams R.D., which also contains a population of the rare plant species but not Mardon skippers, has also occurred from 2004 to 2007, with herbicide treatment scheduled for 2008 under the above Invasive Plant Treatment Project EIS. Boulder placement along the edge of South Prairie where it borders an access road also occurred in 2006, eliminating vehicular access to the meadow.
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Figure 8. Invasive plant control (removal and bagging of thistle seed heads), Mt. Adams Ranger District
Livestock grazing-  Grazing is another management concern on the Mt. Adams Ranger District, where most Mardon skipper sites are subject to cattle grazing, and several have been heavily impacted. A management plan was prepared for the Ice Caves grazing allotment in 2006, which contains six Mardon skipper meadows. This plan called for a change in the utilization standards for the allotment, which should reduce grazing use in the meadows from the historic level of approximately 60 to 70%, to 30%. The first year of full plan implementation will be 2008, so monitoring results are not yet available but the reduction in grazing is expected to result in a substantial increase in meadow habitat quality.
Similar utilization standards will be used on the Mount Adams Allotment, which contains the remainder of the Mardon skipper sites in the Mount Adams District. 
In addition to the Ice Caves allotment plan, the eleven acre Gotchen meadow, also a Mardon skipper site located in the Mt. Adams Allotment, was fenced in 2006 for the dual purpose of restoring skipper habitat and stimulating aspen regeneration. In addition to the fencing, conifers less than 10 inches in diameter will be removed from the meadow starting in 2008. Again, monitoring results are not yet available for this project although enhanced meadow habitat quality is anticipated.
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Figure 9. Rocky Mountain Elk Foundation volunteers constructing fence for grazing control, Gotchen meadow, Mt. Adams R.D.

Recommendations and Lessons Learned
Despite the different threats to meadow persistence and habitat quality listed above, monitoring of rehabilitation efforts has resulted in a several conclusions and associated management recommendations, listed below along with general suggestions for meadow restoration at mardon skipper (or other rare butterfly and plant species) sites:
1) In virtually every case, “it’s never over”. Monitoring has revealed the surprising speed in which conifers can re-establish at treated meadows. Off-road vehicle operators find new and innovative ways to bypass road closures that appeared to be secure. Invasive plants can take many years to control in meadows once established, and can reappear at any time. Restoration of meadows must be viewed as a continuous process. This is true even if the initial restoration efforts are intensive and result in a dramatic and immediate improvement in meadow appearance and habitat quality.
2) There is no perfect time to do restoration work in Mardon skipper meadows, other than perhaps the winter months when most meadows are inaccessible, or work is not feasible due to deep snow. Conifer removal work should scheduled as late in the season as possible to avoid adult emergence and egg deposition (or prior to adult emergence, if possible), but it should be recognized that impacts to at least some larvae are unavoidable.

3) Restoration efforts in larger meadows should be staggered over several years to distribute impacts, both spatially and temporally. It is preferable to treat a 12 acre meadow in four acre patches over three years than all at once, if at all possible.

4) Dragging cut conifer saplings across a meadow can cause excessive habitat damage; cut trees should be carried to piling sites, despite the extra effort this entails. Minimize the number of carry paths to minimize trampling and compaction impacts.
5) Larger saplings should be flush-cut in visually sensitive areas, and care should be taken to remove all basal green branches to avoid subsequent sprouting.

6) After initial conifer rehab efforts, maintenance should be scheduled every 3 or 4 years, depending on the site and monitoring results. It is much easier to see and cut 18 inch saplings than 6 inch ones.

7) Due to the large amount of habitat damage that can result from a few minutes of ORV abuse (see Figure 5), monitoring of road closures and other meadow access deterrents should be done on a regular basis, and corrective action taken as soon as possible in the event of violations. If meadows are remote, encouraging reports from other agency personnel and the general public can help to identify violations on a timely basis.

8) Meadows that presently do not contain invasive plants should be monitored frequently, and removal of invasives should occur promptly before they can proliferate.
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