To: Kyle Jones, Park Ecologist and Christina Marts, Resource Manager

Marsh-Billings-Rockefeller National Historical Park

From: Redstart Forestry & Consulting

Re: MABI 2008 invasives monitoring, assessment and treatment report

December 12, 2008
Summary

Redstart’s involvement with invasives monitoring, assessment and treatment at Marsh-Billings-Rockefeller National Historical Park (MABI) during 2008 included three phases of work: 

· Spring/early summer: Garlic mustard and swallowwort treatments; visual assessment/monitoring in these areas in conjunction with the treatments
· Mid-summer: A full week of work (seven work days) with the five-member Student Conservation Association “Weed Team”, treating, assessing and monitoring a broad range of plants throughout the Park based on the results of previous planning and implementation efforts
· Fall: Assessment and treatment of newly identified satellite and isolated populations of species previously identified for monitoring; follow-ups to summer 2008 efforts in limited-extent, high priority areas
The remainder of this report briefly details background and results, and gives recommendations for further actions.

Background

Planning for invasives management at MABI began to take concrete form in 2003 with the implementation of a Park-wide inventory and follow-up report including recommendations for future work (Shriver, Marts and Dieffenbach 2004). That report detailed the NPS mandate to protect native species while at the same time controlling invasive species, and documented the baseline information used to inform development of the management plan that has been in place since that time. The management plan was drafted in April 2005, including a prioritized list of species present at the Park and recommended treatment approaches to each, as well as a list of ‘General Best Management Practices (BMPs) for Invasive Plant Management at MABI’ (Marts et al 2005). These planning efforts have informed the management practices detailed in this report, as well as the efforts leading up to them. 
Redstart became a cooperator on invasives management at MABI starting in fall 2006. Redstart treatments to date have been either mechanical removal or chemical treatments overseen by Daniel Ruddell of Redstart (VT Pest. Cert. applicator license No. 1210-3807). Previous treatment efforts at MABI have been conducted by NPS personnel and VT Youth Conservation Corps members, and one round of Norway maple and northern hardwoods removal and cut-stump treatment was overseen in fall 2006 by Long View Forestry (RS_MABI_LV_06_N_Maple_Removal_Report.doc).  Pesticide Use Permits and reporting, when required, have been submitted to Park personnel (MABI Resource Manager Christina Marts 2006-2007, MABI Park Ecologist Kyle Jones 2007-2008).  

Spring/early summer 2008 

Spring 2008 efforts primarily focused on augmenting previous efforts to control two high- priority species at MABI, garlic mustard (Alliaria petiolata) and black swallowwort  (Vincetoxicum nigrum; syn. Cynanchum louiseae): 28 people-hrs (21.5 Redstart - Daniel Ruddell, Mike Scott, Ben Machin; 6.5 NPS - Kyle Jones, Christina Marts). In addition, a small isolated goutweed (Aegopodium podagraria) population of roughly 70 plants was spotted west of the Wood Barn during the garlic mustard treatments (Fig. 1) and was removed later in the summer (hand-pulled) with the assistance of the SCA Weed Team. 
Garlic mustard 
Garlic mustard is not present in significant numbers in the Park, but was called to our attention in several localized populations in May 2007 (pers. comm., C. Marts, MABI Resource Manager).  Each of these populations was hand pulled; a small satellite population was encountered in July 2007 and hand pulled at that time as well. These sites were all revisited between May 29-31, 2008, re-assessed, and hand pulled again (Figs. 1 and 2). An additional isolated population was identified by Park Ecologist Kyle Jones on River St., near the Summer House, which may have been introduced in hay mulch used when grass seed was put down near a telephone pole guy wire at this location. The 15 or so plants flowering at this location were handpulled on May 31; although there did not appear to be many seedlings present, the area should be checked again in May 2009.   
The heaviest density areas of each of these populations appeared to have shifted over a small distance this year, but percent cover estimates were in a similar range to those encountered during 2007 assessments. Garlic mustard is a biennial plant, and it is likely that these plants were originating from a persistent seedbank rather than a regrowth of the same plants. Published reports indicate that the seedbank for garlic mustard may be persistent for 5-7 years, although the number of emergent seedlings should begin to decline. The small patch of garlic mustard in stand 24 on the north edge of the Park, pulled in spring 2007 and again this spring, was briefly revisited during the Weed Team visit in late August 2008 and had very few plants in evidence. 

Christina Marts supplied us with GIS shapefiles and reports from the 2003-2005 work on development of the management plan for invasives at the Park, and we have reviewed this information to the best of our ability within our time constraints. One concern with garlic mustard, belatedly discovered as this report was prepared (November 2008), was the presence of garlic mustard in forest management stands 44 and 39, north of Carriage Rd. C19 (the Pogue Rd.), in the 2003 baseline inventory (Fig.3). We have not seen any information to indicate that this population has been treated. We also have not assessed this area, and recommend that it be included in assessment and/or treatment in late May 2009.

[image: image1.jpg]Marsh-Billings-Rockefeller National Historical Park
Garlic mustard removed below compost area and west of Wood Barn
May-June 2007 (yellow boxes) and May 2008 (blue boxes)

Lege nd Lowest extent of dispersed population population

@ Legacy trees

(extending upslope toward compost areal

90% cover - 25 sq ft
Iso scattered plants along

Carriage road
Footpath

Parking lot
Skiing/Hiking Trail
Skidtrail

Stone Walls

30% cover - 50 sq ft

- Fences
Intermittent streams,
Contours (20ft)
Stand boundaries

Park boundary

75% cover - 60 sq 5 -

Bungalow

60% cover - 100 sq ft

0 25 50 150 200 250
e e ] et

0 10 20 30 40 50

e e Vters

Scale: 1: 1,






Figure 1.  Garlic mustard treatments from spring 2008 in comparison with areas treated in 2007, between the Wood Barn and composting area, and location of a small goutweed population spotted during the treatments.

[image: image2.jpg]Marsh-Billings-Rockefeller National Historical Park
Garlic mustard removed along Prosper Road
and spreading into McKenzie lot:

May 2007 (yellow callout text) and
May 2008 update (blue callout text)

7 =i

Legend

ICarriage road/ Trail
Features
Footbridge

Gate
Start point
Horse trough of dispersed

garlic mustard 80%
Log Bench /6 cover of
9 along Prosper Rd s

Legacy trees 3 beneath
7 black locust

(300 s ft)

Carriage road
Footpath

Parking lot

" " . Garlic mustard
Skiing/Hiking Trail y scattered along
Skidtrail trails and around

log landing
O Stone Walls May 2008:
5-25% cover of garlic mustard
Fences between Prosper Rd,

Int itert et carriage road C40,
ntermittent stream: and ski/hiking trail CX1

Contours (20ft) very little found elsewhere
Stand boundaries

Park boundary

Monitortrees_2006

‘End point
of dispersed
garlic mustard
along Prosper Rd

0 50100 200 300 400 500

e e e Fect
0 25 50 150 200

e e





Figure 2. Garlic mustard treatments from spring 2008 in comparison with areas treated in 2007, McKenzie lot and Prosper Rd. area.
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Figure 3. Location of garlic mustard in 2003 baseline inventory was not noted until preparation of this report in November 2008 and should be slated for assessment and/or treatment in May 2009. 
Black swallowwort
Black swallowwort was originally documented near the Wood Barn (and now the Forest Center, with construction of that building completed in the same area during 2008) in the 2003 baseline inventory. This population was apparently treated with glyphosate previous to our engagement with invasives management at the Park (pers. comm., C. Marts, MABI Resource Manager, August 2006), but was relatively vigorous when we first assessed it on August 19, 2006. An additional population of black swallowwort was identified by Christina Marts, north of the Pogue in Stand 28, in late June of 2007. In late May 2008, Park Ecologist Kyle Jones identified another patch of black swallowwort along River St., within the Woodstock town right-of way (ROW) for the road but just off the southeastern boundary of the Park, west of the Summer House (Fig. 4). This latest patch was estimated at roughly 1000 sq. ft.(50 ft long x 20 ft wide), with 100 sq. ft in the center of the patch estimated at 75-95% cover, but 5-25% cover for the rest of the patch. A small satellite population of three plants was observed near the same telephone pole guy wire that garlic mustard was found (Fig.4). 
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Figure 4. Black swallowwort and garlic mustard were both found and treated on River St. in 2008.
Kyle Jones obtained permission from the Town of Woodstock to treat the River St. population with glyphosate, but Town Manager Phil Swanson requested a minimal spray approach in the town ROW; the large majority of this swallowwort patch, along with the satellite population, was hand-wiped with a glyphosate-soaked glove (one person 5.5 hrs) on July 2, 2008. The center of the patch was sprayed with a 0.5 gal. hand-pump sprayer on July 6 (2 hrs. also included follow-up treatment of the Wood Barn/Forest Center swallowort, set up, and breakdown). These treatments required a total of 8 oz. (undiluted) Cornerstone (EPA reg. no. 4270-60-1381) glyphosate, applied in a 6.25% solution.

Follow-up assessment on July 11 found that the Woodstock road crew had mowed this bank in its entirety, removing virtually all top-growth from the swallowwort (likely within 1 or 2 days previous, based on visual assessment of the condition of the vegetation). Conditions at the time of application were good, however (warm (80s F.) and dry, with long daylight hours), and we think that the foliar treatment should have been largely translocated through the plant by the time of mowing.
The Wood Barn and Pogue populations were treated with a 6.25% glyphosate solution in early July and again in late August 2007 (RS_MABI_Invasive_treatments_9.5.07.doc). The July 2007 treatment resulted in approximately 85% reduction in cover in the black swallowwort treated north of the Pogue, with roughly 70% reduction in cover in the patch north of the Wood Barn; the returning plants were treated in August 2007. (Wisconsin trials on swallowwort reported in Nature Conservancy Element Stewardship Abstracts reported that “foliar spray treatments were superior to cut-stem treatments…. Follow up treatments will be required….Single applications of glyphosate did not provide satisfactory control.”)

Assessment on May 31, 2008 found no visible plants north of the Pogue, but did find a half dozen small vines along the edge of the woods and roughly a dozen even smaller vines emerging in the clearing and from a topsoil pile stockpiled for construction work on the Forest Center (Fig. 5). These plants were treated in early July 2008, in conjunction with treatment of the newly documented River St. population. On arrival for this treatment, it was found that the topsoil pile had been spread for topdressing the lawn in preparation for the opening of the new Forest Center, and small vines were popping up in several areas of the newly seeded lawn (Fig. 6). The vines along the woods edge had grown out sufficiently, and received a foliar application of glyphosate after removing all visible seed pods (roughly 12 or so that had not fully ripened). The smaller plants in the lawn were treated as well, in the hope that these were disconnected from the larger rootstocks and would require less herbicide for a killing dose. 
All of these locations were rechecked in late July 2008 during other assessment and treatment work with the SCA Weed Team. There were still no plants visible north of the Pogue. The plants by the Forest Center had all browned out (unfortunately there were also small brown-outs in the lawn around the small plants there). A number of vines were re-sprouting on the River St. bank, particularly in the core area of the patch, but were very small and did not appear to be ready for another treatment in the fall (our previous recommendations, based on past work, were for early July and late August/early September treatments).
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Figure 5. Assessment in late May found a number of black swallowwort plants on the woods edge and a topsoil pile near the Forest Center, which were slated for treatment at the end of June.
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Figure 6. Black swallowwort treatment on July 2, 2008 ended up treating very small vines popping up in the newly seeded lawn by the Forest Center; plants had not re-emerged in October 2008.
In late October 2008, these locations were all checked again in conjunction with other follow-up assessment and treatment work in Stands 17 and 18. At that point:

· Three or four very small vines had begun to re-emerge north of the Pogue (these were only about 4 in. long in late October). 
· There were no plants visible in the lawn by the Forest Center, and the lawn appeared vigorous; the brown out areas had grown back in. There were a few small vines (roughly 6 in. long), probably resprouting from the same rootstocks that had previously been treated, along the woods edge by the Forest Center.

· The vines re-sprouting on the River St. bank were still small but relatively numerous, particularly in the area of the core infestation. There were no plants visible in the area of the satellite population by the telephone pole further east on River St., below the Summer House.

Summer 2008
Summer 2008 invasives activities were coordinated to take optimal advantage of a visit from the Student Conservation Association “Weed Team” (services generously facilitated by Betsy Lyman and Brian McDonnell of the Northeast Exotic Plant Management Team (NE-EPMT) of the National Park Service), who spent time at MABI from July 23-31: 390 hrs (65 Redstart - Ruddell, 325 SCA – Alex Vanderby, Tracy, Sophia, Brendan, Matt).

The summer assessments and treatments were guided by presence/absence data from the invasives baseline inventory of 2003 (stratified random sample located in a Park-wide 100x100m grid, exclusive of the Mansion grounds; Shriver, Marts and Dieffenbach 2004) and presence/absence data (with additional comments denoting plots with significant presence of invasives) collected during a 2006 silvicultural inventory (stratified random sample in 45 forested stands, exclusive of hayfields, pastures, and forested wetlands; Redstart)(Fig. 7). An area-based approach, rather than a plant-specific approach, was adopted for this round of work.
The 2003 baseline inventory at MABI noted that,

“Generally, the level of invasion by exotic plants at Marsh-Billings-Rockefeller NHP is presently in a manageable state and should be a top priority for control….  a complete survey of the park…only detected invasive plants in 29% of the area and many of these detections were 1 or 2 individuals.  Removing invasive species early in establishment, before the species become a real management problem, is the best opportunity for long-term success in maintaining the area in a relatively native state.” (Shriver, Marts and Dieffenbach 2004)

With the Weed Team scheduled for a full week, and a reasonable degree of confidence that many of the invasive plant populations present at the Park could be addressed, areas with mature, reproductive plants were prioritized for control, followed by areas of highest concentrations of less mature plants, and then areas with lower densities of non-reproductive plants (initiating searches from occurrences documented in the 2003 and 2006 surveys).
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Figure 7. Park-wide map indicating SCA Weed Team summer 2008 invasives treatments in relation to results from previous inventories and forest management stand delineations. 

Additional notes concerning coarse descriptors of population density were only present for the 2006 data, and that covered only forested stands. Several of the more common invasives at the Park (honeysuckle, buckthorn, barberry) appeared along field edges in the 2003 inventory, and seem to thrive and reach reproductive status more quickly in these areas of higher light levels and lower competition; these areas were all walked and treated during the Weed Team’s stay (Fig. 7).  
Treatment methods involved a combination of manual/mechanical removal and chemical control with a 2% glyphosate foliar spray (Accord, EPA reg. no. 62719-324, was provided by the NE-EPMT and is permitted for use in proximity to wet areas, though not approved for aquatic uses). June and July 2008 were the wettest June and July on record (130 yrs. of record-keeping) in much of VT, dictating a primarily mechanical approach. Two days during the Weed Team’s stay were dry enough to conduct a limited amount of foliar treatments, conducted by one or two Weed Team members at any one time under the supervision of Ruddell of Redstart (Weed Team members did not have VT applicator’s licenses but are permitted under VT law to work with herbicides under direct supervision of a licensed applicator). The chemical treatments used a total of 15 gal. of a 2% solution (38.4 oz. of concentrate), applied with backpack sprayers, on plants occurring over roughly 20 acres of Park property (polygons in Fig. 7). Plants that were treated chemically were either too large for efficient mechanical removal (primarily common buckthorn, honeysuckle, common barberry, and autumn olive) or have proved difficult to control in past efforts at mechanical control (dutchman’s pipe). Mechanical removal utilized hand pulling, weed wrenches, and a “honeysuckle popper” that facilitated removal of plants to 1.5 in. caliper (trees) or roughly 10-15 years old (shrubs).
The Weed Team was very competent and well-versed by the time they arrived at MABI (later in the season on their tour of northeast national parks) and were a pleasure to work with. They came equipped with several mechanical tools, a Trimble GPS unit that helped with mapping and documentation of assessment and treatment activities, and backpack sprayers. They persevered through some marginal weather, and overall provided extremely valuable help in a professional and effective manner; their work was greatly appreciated. In addition, when asked they provided a brief set of observations and recommendations based on their work at the Park, which are included at the end of this document (Appendix A).
Preparation of this report in late November 2008 indicated that although numerous buckthorns were treated in this area, 7 or 8 larger common buckthorns on the edge of the “French Lot” hayfield (management stand 49c) and European larch plantation (stand 1) on the southern edge of the Park were not treated this year (Fig. 7). These trees were difficult to treat with a foliar application (the method being used during the Weed Team’s visit) because of their location under other trees that would be difficult to avoid hitting, and were left for cut-stump treatment in the fall. We did not treat them during the fall of 2008, however, as we ended up focusing our fall treatments on the recently logged Stand 18, and Stand 17, which is scheduled for logging next year (2009). The buckthorns in Stand 1 are under the canopy and thus do not appear to seed heavily; they are, however, of reproductive age and should be prioritized for treatment. This could be a basal bark treatment during winter 2009, or the trees could be cut high during summer 2009 (mid-to late June) to prevent fruiting, and then cut lower for a cut stump treatment in the fall of 2009.  Cut stump treatments are generally more effective in the fall when nutrients (and the applied herbicide) are being translocated back to the roots of the plant. Mechanical removal of these trees would be likely to leave a substantial amount of root fragments behind and cause significant soil disturbance.
On July 30, 2008 treatments just south of the Pogue included cutting a large glossy buckthorn overhanging the water’s edge just north of carriage road C34 (Fig. 7) This tree was fruiting at the time, and the branches with fruit were cut, bagged, and removed. This tree was not treated chemically but should probably get a cut-stump treatment with Rodeo (due to the close proximity to water) either by cutting the stump lower or cutting and treating the largest sprouts. This was not done during fall 2008, and the status of this tree should be checked in June 2009 to evaluate the best approach for treatment. In addition, several small glossy buckthorn seedlings were pulled in this area and this area should probably be monitored for further seedling flush.
Fall 2008 

Invasives monitoring, assessment and treatments during fall 2008 primarily focused on newly identified satellite and isolated populations of species previously identified for monitoring, as well as follow-ups to summer 2008 efforts in limited-extent, high priority areas: 12 hrs (Redstart - Ruddell).
Park ecologist Kyle Jones identified and flagged the following small satellite and isolated populations for control efforts:
· Rte. 12 roadside along the walkway graveled in summer 2008 – Norway maple (2 small trees pulled, two 1.5 in caliper trees cut-stump) (Fig. 8)
· Summer pasture (stand 48) – black locust (four 2-in. caliper trees approaching reproductive age, likely linked as one clump through root structure – cut-stump) (Fig. 8)
· Mountain Road (stand 44) – Wild chervil (Anthriscus sylvestris) (8-10 mature and first year plants on the north side of the road pulled, bagged, and removed). No GPS coordinates taken, but the road should be rechecked in early spring when wild chervil is green and easy to spot and flagged for follow-up treatment.

Follow-up assessment (and treatments where necessary) of areas treated during summer 2008 included:
· Wood Barn; north side of bungalow clearing/arboretum trail – dutchman’s pipe (two 1.5 in. caliper reproductive vines missed in summer treatment – cut-stump) (Fig. 8)
· Incidental observations on the way from the east side of the Park to Stand 18 on the west side of the Park: two 2.5 in. caliper autumn olives that had been cut and were vigorously resprouting on the edge of the Pogue – cut-stump; six medium-size honeysuckle along carriage road C-40 in stands 26 and 27 - pulled  (Fig. 8) 
· Stand 18 near the deer exclosure plot – honeysuckle and barberry (15-20 medium sized plants pulled, 6 large reproductive plants that were not able to be treated during the summer – cut-stump) (Fig. 8); a small clump of Japanese knotweed (Polygonum cuspidatum) reported by Kyle Jones in this area was not located 
· Stand 17 east (downhill) of  Prosper Rd. parking lot – buckthorn (mostly common, some glossy) and honeysuckle (combination of cut-stump and pulling/digging) (Fig. 8)
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Figure 8. Fall 2008 follow-up invasives assessments and treaments at MABI conducted by Redstart.
These activities, with the exception of the assessment and treatments in Stand 17, were conducted on November 4, 2008. A separate visit was made to Stand 17 (which is slated for harvest in late summer 2009) on November 12; both of these visits were conducted by Daniel Ruddell of Redstart.  Treatment methods involved a combination of manual/mechanical removal where it was felt that adequate control of regrowth could be achieved (i.e., no sprouting from broken roots and stems) with minimal soil disturbance to minimize reseeding, and cut-stump application of a 50% glyphosate solution elsewhere (4 oz. undiluted; Rodeo, EPA Reg. no. 62719-324, was used due to the significant presence of water in many areas (Stand 17 in particular) which was likely related to the wettest June and July on record during 2008). 
Discussion

We strongly concur with the 2003 baseline inventory report in its identification of early detection and rapid response as the best opportunity for long-term success, and feel it provides an energy- and cost-efficient approach to invasives management for the present situation at the Park. MABI has demonstrated a pro-active approach that places it in a relatively good position in addressing these issues (note the Weed Team’s comments at the end of this document).  The most significant, high-priority incursions at the Park have been addressed (though not completed) in the last two years, and the Weed Team visit this summer allowed a broad-based sweep of other areas of the Park that has addressed many lower-level priorities as well. 
That said, there is also little doubt that invasives monitoring and management requires a significant commitment of time and resources and may not be possible for all species at the scale and intensity we would like (Hiebert 2002). Several pertinent recommendations exist in “Considerations for Developing Invasive Exotic Plant Monitoring” (Thomas et al. 2002), including potential steps and components of an exotic plant monitoring program (Fig. 9). It seems that Steps 1 (inventory and mapping of distribution) and 2 (prioritization of species and sites) have been largely addressed in previous planning efforts at MABI. We would recommend some updates to the prioritizations (further discussed below), as entailed in the type of adaptive management framework that the Park is employing to good effect. It also seems that one component of Step 3, early detection of new invasions, is being largely addressed by invaluable work on the part of Kyle Jones and Christina Marts in identifying and reporting isolated and satellite populations of several species. In addition, it seems that botanically savvy Park rangers may be able to assist in these efforts as part of their Park duties as well (pers. comm., Kyle Jones and Christina Marts, Park Ecologist and Resource Manager, respectively, November 2008), and we would encourage efforts to train these personnel in the use of GPS units and/or documentation on hardcopy maps (these could be along the lines of the trail maps that the Park already publishes). As noted in MABI’s 2005 Exotic Invasive Plants Treatment Approach BMPs, these efforts can benefit from particular attention to boundaries and corridors. 

Figure 9. Schematic diagram of potential steps and components of an exotic plant monitoring program (Thomas et al 2002).
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The other components of Step 3, predicting distribution or rate of spread for known invasives, and monitoring the effectiveness of control and restoration efforts, appear to be where invasives management at MABI has arrived in 2008. Our own efforts at tracking and reporting activities in 2008 have become more challenging as the list of previous activities has grown (requiring roughly 50 hours added on to the time of actual assessment and treatment activities), and we strongly recommend investing some time and energy into developing a tracking system that integrates all of these efforts in a system that can yield information in an efficient manner. We have begun to familiarize ourselves with the APCAM system developed by the NPS and find it useful for reporting activities in a manner that dovetails well with internal NPS reporting policies, but have found it less friendly for actually tracking management activities over time and difficult to use without some further training. We have been gravitating toward integrating our management activities using the Weed Information Management System developed and maintained by the Oregon Field Office of The Nature Conservancy (TNC). While it is estimated that this may take as much as 40 - 50 hours to get set up and populated with the existing data and track record from the Park, we feel that this type of system will prove invaluable in the long run. 

Fred Dieffenbach of the NPS Inventory & Monitoring Program presented at a 2003 invasives conference in Framingham, MA, on a set of tools he was developing for prioritizing invasives management activities. That effort appears to have been largely shelved for the time being due to prioritization of other efforts (pers. comm., Fred Dieffenbach, November 2008). Those tools could be extremely valuable at this time, and may well be accessible for the purposes of MABI with a very reasonable investment of time and energy. The method being developed by Dieffenbach combined two systems for ranking and prioritizing invasive exotics for consideration, and he initiated work on tailoring the system to the needs of the NPS Inventory & Monitoring Northeast Temperate Network (which includes MABI). The first system was developed by cooperators from TNC, Nature Serve, and NPS, and according to Hiebert (2002):
The intended scale is national but it…could feasibly be applied at the [NPS Inventory & Monitoring] network scale. Its general purpose is to categorize all alien species in the U.S. into one of 4 categories: high, medium, low, and insignificant threat to native biodiversity in wildlands. The purpose is to draw attention to those species ranked as high or medium based upon a consistent and objective application of criteria.

Since the time of that report, the Invasive Species Assessment Protocol (ISAP), as it has come to be called, has progressed and is now hosted online by Nature Serve http://www.natureserve.org/library/invasiveSpeciesAssessmentProtocol.pdf). The system has, in fact, been tailored to some to degree to a more regional focus, and a number of plants of concern (or very close relatives) at MABI have already been screened by respected authorities using the objective criteria developed for deployment, resulting in an IRANK score for each species assessed (Table 1).

The second system integrated into Dieffenbach’s method, the Alien Plant Ranking System (APRS), was developed to rank species for management at the Park or site level (Hiebert 2002) by answering a series of questions about a given species. This piece is particularly important for plants such as wild chervil, which is not widespread in the U.S., or even the northeastern region of the U.S., and hence has not been evaluated using the IRANK system. Kyle Jones and Christina Marts have highlighted the importance of prioritizing control and limiting spread of this plant, which has spread rapidly in central Vermont and proven extremely persistent once established. We have similar concerns with winged burning bush (Euonymus alatus) and giant hogweed (Heracleum mantegazzianum) which both have relatively low IRANK ratings primarily because their current limited distribution limits their ecological impact and distribution scores. We have seen wider distribution and potential infestations of these plants in nearby portions of central VT and NH. Burning bush is present in landscape plantings on the Mansion grounds at MABI, and giant hogweed has been identified and undergone rapid response/control efforts in Woodstock (pers. comm.., Mike Bald, US Forest Service, July 2, 2008). Plants such as these might receive a very different scoring and prioritization at the Park or site level than on a national or regional scale.  
We would recommend consulting Fred Dieffenbach on the possibilities for resurrecting this project, or somehow utilizing it to address species present at MABI that have not been assessed through the Invasive Species Assessment Protocol that yields the IRANK scores. If staff hours for this are limited, this might provide a possible project or thesis subject for a willing student, or might be coordinated with the recently formed VT Exotic Invasive Species Council and some of its affiliated organizations (http://www.vtinvasiveplants.org/index.php). We would be happy to assist in any way possible.
Prioritization of sites for invasives control, rather than plants, appears to be well addressed within the MABI 2005 Exotic Invasive Plants Treatment Approach BMPs, although we would suggest considering provisions for areas of high conservation value. Although we don’t know of any threatened or endangered species currently within the Park, such sites might possibly include Stand 30, a steep rich northern hardwoods site west of the Pogue, which as far as we know has not been treated to date. 

Regardless of options chosen for prioritization, we concur with the 2003 baseline inventory report in its assertion that, “More robust sampling [than presence/absence data] would be required to estimate the effects of any management actions taken to reduce or eliminate any invasive plants”. We have tried to document visual estimates of percent cover classes in our assessment and treatment areas and would like to see this information incorporated into a tracking system. 

Table 1.  IRANK ratings for plant species present at MABI. These rankings are based on regional or national level assessment and may benefit from further refinement at the Park or site level (see text).
	SPP
	IRANK 
	IRNK_ROUND
	SubRank1
	SubRank2
	SubRank3
	SubRank4

	Elaeagnus umbellata
	High
	High
	High
	High
	High/Medium
	Low

	Vincetoxicum nigrum
	High
	High
	High/Medium
	High
	Medium
	High

	Acer platanoides
	High/Medium
	High
	Medium
	High/Medium
	High/Medium
	Medium/Low

	Alliaria petiolata
	High/Medium
	High
	Medium/Low
	High
	High/Medium
	Medium

	Berberis thunbergii
	High/Medium
	High
	High/Medium
	High
	Medium/Low
	Insignificant

	Lonicera maackii 
	High/Medium
	High
	Medium/Low
	High
	High/Medium
	Medium

	Lonicera tartarica
	High/Medium
	High
	Medium
	High
	High/Medium
	Medium

	Polygonum cuspidatum
	High/Medium
	High
	High/Medium
	High
	High/Low
	Medium

	Rhamnus cathartica
	High/Medium
	High
	Medium
	High
	High/Low
	Medium

	Rhamnus frangula
	High/Medium
	High
	High/Low
	High
	Medium
	Medium

	Robinia pseudoacacia
	High/Medium
	High
	High/Medium
	High
	Medium/Low
	Medium

	Lysimachia nummularia
	Medium/Low
	Medium
	Low
	High
	Medium/Low
	Low

	Hesperis matronalis
	Medium/Low
	Medium
	Medium/Insignificant
	High/Medium
	Medium/Low
	High/Low

	Berberis vulgaris
	Medium/Low
	Medium
	Medium/Low
	Medium
	Low
	Insignificant

	Chelidonium majus
	Medium/Insignificant
	Unknown
	Low/Insignificant
	High/Medium
	Unknown
	Unknown

	Solanum dulcamara
	Low
	Low
	Low
	Medium
	Medium/Low
	Low/Insignificant

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	Subrank I - Ecological Impact 
	
	

	
	
	
	Subrank II - Current Distribution/Abundance
	

	
	
	
	Subrank III - Trend in Distribution/Abundance
	

	
	
	
	Subrank IV - Management Difficulty
	

	

	Citation: Natureserve. 2008. NatureServe Explorer: An online encyclopedia of life [web application]. Version 7.0. 

	NatureServe, Arlington, VA. U.S.A. Available as http://www.natureserve.org/explorer  Accessed November 28, 2008.


The 2005 Exotic Invasive Plants Treatment Approach (Marts et al.) also recommended Park-wide transect sampling on a 3 year basis. Given that many of the more significant populations have been dealt with at the Park, we would suggest that sampling be modified to include an adaptive sampling design (Fig. 10 is taken from Thomas et al.  2002) that would dovetail with this approach and increase the likelihood of early detection of significant invasions in a cost effective manner. The 2003 baseline inventory at MABI was a random sample stratified on a 100-m x 100-m grid as the primary units, with point locations representing the secondary units illustrated (we are unsure of the size of the plots at the point locations in the 2003 inventory). The 2006 silvicultural inventory was a random sample stratified on the basis of forest management plan stands, and invasives were noted on a presence/absence basis during a five minute time-constrained search. That inventory included permanent plot establishment and was designed to be updated on a 5 year basis.
Figure 10. Examples of two-stage, stratified random (A) and adaptive (B) sampling designs (from Thomas et al 2002).

Both methods employed a sampling grid divided into primary units, with each primary unit consisting of 25 secondary units. In the case of adaptive sampling, a subset of primary units is first randomly selected; within each selected primary unit, 1 secondary unit was randomly selected to serve as a 'seed cell'. If the seed cell meets a selection criterion (10 or more plants present, in this example), adaptive sampling is initiated in adjacent cells (rook's moves), continuing until no new cells are added to the network or the boundaries of primary sampling unit are reached. In those primary units where a network of multiple cells are sampled, the values are averaged to produce a mean and variance estimate for the primary unit.
[image: image10.emf]

A note on garlic mustard at MABI based on our last two years of management efforts:
The 2005 Exotic Invasive Plants Treatment Approach identified garlic mustard as a category 1 management concern (1 = plants that are highly invasive and/or populations that are recently established and controllable) and recommended treatment with Rodeo (a form of glyphosate that is permitted for use in wet areas). We have chosen to manually remove these plants for several reasons, including: a) the plants are easily removed by pulling and do not appear to be resprouting (this does require a modicum of attention to ensuring that the roots are removed in the occasional instance where the stem snaps); b) glyphosate would not be effective against the seedbank, meaning repeated sprayings until the population is reduced or removed and the likelihood that manual removal is just as effective; c) many of the garlic mustard plants are dispersed among other vegetation (but not grasses, which are unaffected by Triclopyr); spraying would be likely to have some impact on other vegetation, and other means of application (such as a foliar wipe) appear logistically difficult; d) we believe re-establishment of native vegetation will be quicker without the possible residual effects of spraying (although glyphosate is quickly bound by contact with soil and detritus and thus has very low mobility in the environment); and e) these populations are limited in extent at this time and appear to be within reasonable limits of time expenditure for effective control. That said, however, there is little doubt that pulling is more time consuming; our recommendation, however, would be to continue with hand pulling this plant.
Interestingly, IRANK ratings for garlic mustard are high primarily due to its distribution and abundance, both current and as predicted trends (Table 1). Ecological impacts, which account for 50% of the overall scoring in IRANK ratings, are Medium for garlic mustard. Due to the significant amount of time required for controlling this plant at MABI, we encourage the current emphasis (pers. comm., Christina Marts, May 2007) on addressing satellite and isolated populations as highest priority. If seed bank regeneration does not begin to decline in the next two years (target assessment of this for May 2010), we would recommend considering whether containment of the larger populations would be a more appropriate goal than eradication.
A note about buckthorn: 

The 2003 baseline inventory at MABI indicated a significant presence of glossy buckthorn (Frangula rhamnus) in the Park (Marts, Shriver and Dieffenbach 2004). The GIS data we have reviewed from that inventory had many occurrences only denoted as “buckthorn”, and we have found common buckthorn (Rhamnus cathartica) to be far more prevalent throughout the Park. Unless glossy buckthorn has been previously treated at MABI, it seems that many of the documented locations should be assumed to be common, rather than glossy, buckthorn. A look at the IRANK ratings (Table 1) indicates that both plants are rated High/Medium and High (rounded) overall, but we don’t wish to belabor just an academic distinction. A closer look at those ratings indicates that glossy buckthorn is rated High/Low for ecological impact, due to much higher impacts in wet areas than in dry or upland settings. For this reason, the large glossy buckthorn cut on the edge of the Pogue during summer 2008 (see Summer 2008 activities above) should be monitored closely, and although we believe the wet area of Stand 17 near Prosper Rd. has had all glossy buckthorn removed, this area should also be monitored closely, particularly as it is due to be logged in 2009.
The wet area of Stand 17 also has some alder-leaf buckthorn (Rhamnus alnifolia), which is a native plant and much less aggressive in its distribution and spread than glossy buckthorn, which it most closely resembles. Alder-leaf buckthorn is not a threatened or endangered species, but we did wish to note its presence in the area.
Recommendations 

The following recommendations are presented in order of decreasing priority:
Update the invasives management plan

The Exotic Invasive Plants Treatment Approach (Marts 2005) is a valuable resource and should be updated and refined based on the results of the last several years, including review of the management priorities (and possible additions/subtractions) for species present at the Park. We also highly recommend devoting some concentrated effort to assembling a database to help with tracking and reporting of invasives management activities at the Park. As stated above, it is estimated that this may take as much as 40 -50 hours to get set up and populated with the existing data and track record from the Park, but we feel that this type of system will prove invaluable in the long run. 

The BMPs in the 2005 document recommended Park-wide transect sampling every 3 years for monitoring. While this approach yielded valuable information for a baseline inventory of exotic invasives at the Park, the 2003 report for the initial MABI invasives inventory also suggested that more robust sampling would likely be required for adequate assessment of management actions. We would suggest adding percent cover estimates for herbaceous species and stem/shrub counts for woody species as a means to this end, and would also recommend modifying the grid-based system employed in the 2003 inventory with an adaptive sampling design (Thompson 1992; Thomas et al 2002; Fig. 10) as a means to locating and controlling establishing populations, which appears to be the most apropos strategy at MABI at this point in time. See Discussion section above for further details on these recommendations. 
Black swallowwort

This plant is proving very difficult to control once established, and is a prolific seeder and capable of widespread dispersal. Continue foliar glyphosate treatments in early July and late August/early September of each year until the present populations within the Park have been eradicated. Consider discussion with the Woodstock Foundation and the neighbors across the street on River St. about control of plants on those properties as well.

Japanese knotweed

A small clump of Japanese knotweed was reported in Stand 18 by Kyle Jones but was not located during summer or fall treatments. We recommend a high priority for location and treatment of this patch, due to its status as an isolated population. It could be dug if it is small and in soft soils but may be better treated chemically if root fragments are at all likely to be left behind.
Wild chervil

Continue roadside mowing of the well-established Rt. 12 population before seed ripening to minimize seed production and subsequent transport of seeds. Monitor the Mountain Road (stand 44) and other trails used by horses to see if this plant is becoming established elsewhere in the park, where it is likely to outcompete native vegetation and respond favorably to forest management activities. These areas should be rechecked in early spring when wild chervil is green and easy to spot and flagged for GPS coordinates and follow-up treatment. Determine and implement best treatment strategies for all populations in the park, with high priority on eliminating populations inside the park to reduce spread. 

Glossy buckthorn

We recommend follow-up monitoring, evaluation of treatment options, and treatment of a large glossy buckthorn overhanging the water on the south edge of the Pogue that was cut (but not further treated) during summer 2008 (see Summer 2008 activities above).

Common buckthorn
Remove common buckthorns that were inventoried during summer 2008 but were not treated during fall 2008 (discussed in Summer 2008 activities above).This could be a basal bark treatment in December of 2008 or winter 2009, or the trees could be cut high during summer 2009 (mid-to late June) to prevent fruiting, and then cut lower for a cut stump treatment in the fall of 2009. If the trees are cut too low initially, the multiple suckers that will result will be harder to treat (though not impossible) by cut-stump.
Garlic mustard

Continue handpulling in late May of each year. The plants are in full flower at that point in the season and are easy to spot. The time involved in this effort should begin to decline, and with another 2-3 years of these efforts the seedbank should be significantly depleted. Check on the status of garlic mustard in forest management stands 44 and 39, north of carriage Rd. C19 (the Pogue Rd.), as discussed in Spring/early summer 2008 activities above. Target May 2010 for evaluation of goals regarding garlic mustard (containment vs. eradication; see Discussion section above). 

Autumn olive
Consider approaching the neighbors to the west of the McKenzie apple orchard about removal of the hedge of autumn olive that is just outside the Park boundary. These plants are mature and highly reproductive and will be a continual source of reintroduction if they are not removed. There may also be autumn olives in the plantings at the neighbor’s just south of the French Lot hayfield and European larch at the southern edge of the Park, though this needs to be re-verified. Autumn olive is one of only two plants present at MABI rated High overall in Nature Serve’s IRANK ratings (Table 1).
Black locust

Black locust was not included in the 2005 Exotic Plants Treatment Approach but has been treated in several locations at the Park since 2007, most notably in the area of the old McKenzie lot.  Revisit the summer pasture treatment site (see Fall 2008 treatment report above) in summer 2009. Assess and/or treat locust sprouts and seedlings observed in the Norway spruce plantation (stand 13) during summer 2008 (Fig. 11). Look for additional locust in the McKenzie orchard and surrounding area outside of the historic McKenzie farmhouse site (stand 14). Cut stump treatment of larger trees in this area has had good results (many were larger than 6 in. dbh), and follow-up treatments could deal with sprouts by foliar spraying or waiting until the sprouts are large enough to conduct another cut-stump treatment. We would recommend a minimum of 1.5 in. caliper for the cut-stump treatment, but opting for foliar treatment if it appears the trees may seed out before then.
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Figure 11. Black locust sprouts and seedlings were observed in the vicinity of the old McKenzie lot and nearby Norway spruce plantation (Stand 13) during summer 2008 and are recommended for assessment and/or treatment in 2009.
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Appendix A. Comments and suggestions from the 2008 Student Conservation Association “Weed Team”
“I really appreciated the invasive plant inventories that were taken. If such inventories could be taken at MABI annually or bi-annually, I feel that the Park will continue to be well-managed! Fabulous work so far!”

“This Park is managed VERY well compared to the rest of the sites our team has visited. Other parks, there will be a blanket of honeysuckle and bittersweet. My suggestion is to keep doing what you are doing. It is excellent that GPS is being utilized. I would recommend a data dictionary with the plant names, a coverage scale, and the treatment method. Other than that, I can’t think of anything!”

“Basically the best way to manage property is to keep staying vigilant. Already this Park is the best managed in your northeast region we have seen so far. Monitoring and inventories of what you have found on Park property along with a survey of surrounding public and private lands would be beneficial to knowing what is a threat to the Park.”

“Occasionally we ran across stumps with regrowth mostly along field edges. I would suggest treating larger woody invasives with an herbicide if the roots are not taken out.” 
1000 sq. ft black swallowwort patch 





3 black swallowwort vines and 15 garlic mustard








