5. Analysis of Invasive Threats
5.A. Approach to the Analysis

To arrive at the final work prioritization and program focus, the analysis will include the following examinations.

(1) Identify nonnative species in the area and determine whether they are ranked moderately-to-highly invasive by a State-recognized authority.

(2) Rank invasive species in relative fashion. Since eliminating all nonnatives is virtually impossible, the Park must distinguish the most aggressive invasives and choose which should be dealt with on a priority basis. Typically, nonnative species that are highly to moderately invasive cannot be tolerated at even low levels due to their ability to quickly expand and dominate native systems.

(3) Identify natural and cultural areas that need special or early protection due to their significance or sensitivity. If significance or sensitivity is great, control of all nonnative species regardless of species ranking may be necessary.

(4) Identify natural and cultural areas that must be protected from disturbance by management activity or by law/policy have certain management restrictions.

(5) Identify vectors of potential invasive introductions and minimize those spread potentials.
(6) Meld the species-specific, geographic and programmatic inputs into an overall treatment priority system. Treat all invasives within identified sites to avoid subsequent invasive blow-ups.
5.B. Species Ranking

The exotic vegetation survey indicates heavy infestation in the forb layer and substantial infestations in shrub and tree layers of previously disturbed areas, with decreasing presence in high-forest areas. The most troubling species for dominance or widespread presence include kudzu, Oriental bittersweet, garlic mustard, and Japanese stiltgrass. They are known to increase their range into natural areas. Many other species are potential pests in managed open areas such as Big Meadows.

Initial Winnowing (two settings)

Forest Setting. To narrow the focus of prioritizing the 318 known nonnatives in the Park, only those that might threaten natural forested areas were considered for this setting. That determination was obtained by focusing on species with high-to-medium invasiveness in conditions of partial sunlight-to-shade (the declared action threshold). Therefore, for this setting, plants with low invasiveness were not considered. Likewise, invasive plants that thrive only in full sun were not considered. In either case it is assumed that the native forest can, with time, outcompete the interlopers. The forest subset is meant to represent the majority of the Park where high forest or stream riparian conditions are the norm. Two sources of information were used to make the initial winnowing, including the Virginia Native Plant Society’s (VNPS) invasive alien plant ranking and the SHEN invasive vegetation survey summarized earlier and the appendix. Only species passing these criteria made it into Table 5.B.1 for further evaluation.

Meadow Setting. A panel of full-sun invasive species was also considered for areas such as Big Meadows and other open areas. Only species of moderate to high invasiveness that are not well controlled through periodical use of prescribed fire or mowing were included (the declared action threshold). VNPS and park survey information was used to winnow the listing. Only species passing these criteria made it into Table 5.B.2.

Hiebert & Stubbendieck Ranking Handbook. The winnowed lists of invasives were prioritized using a system outlined in the Handbook for Ranking Exotic Plants for Management and Control by Hiebert and Stubbendieck (1993). The method assesses each species according to its environmental threat potential and its current control/eradication potential. The resulting plot of species values on a four-quadrant grid allows easy comparison. The first priority for treatment are those invasives having high environmental threat but which are easily controlled. The second priority includes high threats but lesser control potentials. The third contains lesser threats and easier control potentials, while the lowest priority has lesser threats coupled with lesser control potentials.
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Figure 5.B.1. Ranking invasive vegetation for early treatment at Shenandoah National Park – forest setting.

The Hiebert & Stubbendieck ranking from Figure 5.B.1 for the forest setting is as follows (order within priority bands also indicates relative priority):


Priority 1


Mile-a-minute vine



Autumn olive



Princess tree


Priority 2


Tree of heaven



Kudzu vine



Wineberry



Japanese barberry



Oriental bittersweet vine



Japanese honeysuckle vine



Garlic mustard



Japanese stiltgrass



English ivy



Red sorrel



Multiflora rose

Priority 3


(None identified)


Priority 4


Red & hop clovers



Chickweed



Gill-over-the-ground

Table 5.B.1. Summary of invasive species threat & control potentials (alphabetical) at Shenandoah National Park – forest area.


Common / Species names
Impact Potential
Control Potential
Urgency


Autumn olive (Elaeagnus umbellata)
55
60
High/medium


Chickweed, common (Stellaria media)
50
27
Medium


Clover, red (Trifolium pratense)
48
32
Medium


English ivy (Hedera helix)
54
29
Medium


Garlic mustard (Alliaria petiolata)
64
28
Medium


Gill-over-the-ground (Glechoma hederacea)
44
27
Medium


Japanese barberry (Berberis thunbergii)
54
33
Medium/Low


Japanese honeysuckle (Lonicera japonica)
72
27
High


Japanese stiltgrass (Microstegium vimineum)
59
28
High


Kudzu (Pueraria lobata)
74
40
High


Mile-a-minute (Polygonum perfoliatum)
55
65
High


Multiflora rose (Rosa multiflora)
72
17
High/Medium


Oriental bittersweet (Celastrus orbiculatus)
88
28
High


Princess tree (Paulownia tomentosa)
54
52
Medium


Red sorrel (Rumex acetosella)
55
27
Medium


Tree of heaven (Ailanthus altissima)
64
47
High


Wineberry (Rubus phoenicolasius)
53
42
Medium
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Figure 5.B.2. Ranking invasive vegetation for early treatment at Shenandoah National Park – meadow setting.

The Hiebert & Stubbendieck ranking from Figure 5.B.2 for the meadow setting is as follows (order within priority bands also indicates relative priority):


Priority 1


Mile-a-minute vine



Autumn olive



Princess tree


Priority 2


Tree of heaven


Lamb’s quarters



Johnson grass


Yellow & white clovers



Kudzu vine


Japanese knotweed



White poplar


Coltsfoot



Oriental bittersweet vine


Japanese honeysuckle vine



Garlic mustard


Japanese stiltgrass



Red sorrel


Burdock



English ivy


Orchard grass



Mullein


Tall fescue



Multiflora rose


Bull & Canada thistles



Dandelion


Priority 3


(None identified)


Priority 4


Dyer’s woad



Spotted knapweed



Chinese lespedeza



Red & hop clovers



Chickweed



Wild garlic



Common & English plantains



Musk thistle

Table 5.B.2. Summary of invasive species threat & control potentials (alphabetical) at Shenandoah National Park – meadow area.


Common / Species names
Impact Potential
Control Potential
Urgency


Autumn olive (Elaeagnus umbellata)
55
60
High


Bull & Canada thistles (Cirsium spp.)
59
13
High


Burdock, common (Arctium minus)
54
27
Medium


Chickweed, common (Stellaria media)
50
27
Medium


Chinese lespedeza (Lespedeza cuneata)
50
34
Medium


Clover, hop & red (Trifolium spp.)
48
32
Medium


Clover, yellow & white sweet (Melilotus spp.)
54
42
Medium


Coltsfoot (Tussilago farfara)
62
32
Medium


Dandelion (Taraxacum officinale)
53
13
Medium


Dyer’s woad (Isatis tinctoria)
43
42
Low


English ivy (Hedera helix)
54
29
Medium


Garlic mustard (Alliaria petiolata)
64
28
High


Japanese honeysuckle (Lonicera japonica)
72
27
High


Japanese knotweed (Polygonum cuspidatum)
61
38
High


Japanese stiltgrass (Microstegium vimineum)
59
28
High


Johnson grass (Sorghum halepense)
70
44
High


Kudzu (Pueraria lobata)
74
40
High


Lamb’s quarters/pigweed (Chenopodium album)
57
47
Medium


Mile-a-minute (Polygonum perfoliatum)
55
65
High


Mullein spp. (Verbascum spp.)
56
23
High


Multiflora rose (Rosa multiflora)
72
17
High/Medium


Musk thistle (Carduus nutans)
42
13
High


Orchard grass (Dactylis glomerata)
59
22
Medium


Oriental bittersweet (Celastrus orbiculatus)
88
28
High


Plantain, common & English (Plantago spp.)
42
18
Medium


Princess tree (Paulownia tomentosa)
54
52
Medium


Red sorrel (Rumex acetosella)
55
27
Medium


Spotted knapweed (Centaurea maculosa)
38
42
High


Tall fescue (Festuca elatior)
53
22
Medium


Tree of heaven (Ailanthus altissima)
64
47
High


White poplar (Populus alba)
56
36
Medium


Wild garlic (Allium vineale)
43
23
Medium

5.C. Zonal Ranking

Areas along Skyline Drive, fire roads, and developments have the greatest potential for exotic spread due to canopy openings and ongoing disturbance along their right-of-ways. To the extent that the Drive is along the crest of the Blue Ridge Mountains and acts as a prime vectoring pathway from both prevailing & storm winds and visitor movement, it should remain a focus for initial exotic control planning. Added factors, such as the need for protection of listed species or cultural resources, among others, will refine the approach.

Consideration of natural and cultural resource protection factors indicate the zonal priorities listed in Tables 5.C.1 & 5.C.2 for detection and protection from nonnative invasive vegetation. The order of listing and their relative urgency imply priority for treatment.

Table 5.C.1. Zones of invasive vegetation treatment urgency at Shenandoah National Park.


Zone/Area
Values / Significance at Stake
Relative Urgency


Big Meadows
Species diversity & system preservation
High


Judd Garden (Skyland)
Historical site & landscape
High


Streams
Invasive species vectoring
High


Riparian zones
Species diversity & system preservation
High


Skyline Drive, pullouts & parking
Invasive species vectoring
High



Historical landscape 
Moderate


Exterior Park parking & access
Invasive species vectoring
Moderate-to-High


Headquarters area
Historical landscape
Moderate


Panorama vicinity 
(west)
Historical landscape
Moderate



(east)
Natural resource site restoration
Moderate


Springs/wetlands
Species diversity & system preservation
Moderate


All other Park areas
Park mission to preserve/protect
Moderate

Table 5.C.2. Zones of caution while implementing invasive vegetation treatments at Shenandoah National Park.


Zone/Area
Value(s) at Stake
Comments




Judd Garden (at Skyland)
Historical plantings
Treat only knotweed & bittersweet




  without further clearance


Phlox buckleyi areas
RTE – species preservation
Special clearance needed


Shenandoah salamander habitat
RTE – species preservation
Special clearance needed

5.D. Consolidated Treatment Schedule

Refer to the appendix (Error! Reference source not found.) for the prioritized listing of intended treatments. The schedule melds together the species and zonal considerations discussed earlier. It is placed in the appendix to facilitate easy updating as work is accomplished and new information is gathered. New project sites shall be added to the list within the guidance of this Plan as added field information is gathered and appropriately evaluated.

5.E. Species Watch List

Though dozens of invasives could potentially infest the park, the species listed in Table 5.E.1 are known to be in the Piedmont or hill & valley regions and are particularly worrisome due to their environmental impacts. Informal and broad-based monitoring should be done to detect their entry followed by early suppression actions.

Table 5.E.1. Watch list of highly invasive species not yet detected at Shenandoah National Park.

Common Name
Latin Name
Appearance Comments/Known Locations

Chinese/European privet
Ligustrum spp.
» Shrub or tree up to 20’ with several trunks. Bark is smooth and gray. Crown is dense, many-branched. Leaves are deciduous or nearly evergreen; opposite, in two rows, with leaflets 1-2½: long and ½-1” wide. See National Audubon, p. 655.



» Is in general area; used as shrub plantings.

Purple loosestrife
Lythrum salicaria
» Herbaceous perennial of 4-10’ found in wetlands. Flower spikes of magenta with 5-7 petals. See Peterson, p. 224.



» Reported along the eastern perimeter of the Park; not verified.

Common reed
Phragmites australis
» Stout perennial grass 6-12’ tall found in wetlands. Spreads mainly via rhizomes. See Gleason & Cronquist, p. 781.



» Detected along VA-231, east of the Park.

Porcelain-berry
Ampelopsis brevipendunculata



» Climbing woody vine 10-25’ long found in semi-shade, moist soils. Flowers are small, greenish, blooming in summer; fruits are clusters, lilac to bright blue in color, 1/4-inch berries. See Miles and Standish, p. 95.



» Reported in wetland sites of Piedmont and Coastal Plain.
Prioritized Treatment Schedule – APCO

	Location /
Site Code
	Alien Invasive Vegetation
	Acres
	Special Considerations
	Best Time
(Season or month)
	Status
(Initial or follow-up)

	N. Fork Appomattox River (west)
	Ailanthus
Paulownia
M. rose
Honeysuckle
Barberry
	
	Water quality
	Anytime not frozen
	I-2000/01

	EX-APCO-APPO-W
	
	
	
	
	

	
	Johnson grass
Stiltgrass
	
	Water quality
	Growing season
	I-2001

	
	
	
	
	
	

	N. Fork Appomattox River (east)
	Ailanthus
Paulownia
M. rose
Honeysuckle
Barberry
	
	Water quality
	Anytime not frozen
	I-2001

	EX-APCO-APPO-E
	
	
	
	
	

	
	Johnson grass
Stiltgrass
	
	Water quality
	Growing season
	I-2001

	
	
	
	
	
	

	Plain Run (north)
	Ailanthus
Paulownia
M. rose
Honeysuckle 
	
	Water quality
	Anytime not frozen
	I-2001

	EX-APCO-PLA-N
	
	
	
	
	

	Plain Run (south)
	Ailanthus
Paulownia
M. rose
Honeysuckle 
	
	Water quality
	Anytime not frozen
	I-2001+

	EX-APCO-PLA-S
	
	
	
	
	

	Bull Run
	Ailanthus
Paulownia
M. rose
Honeysuckle 
	
	Water quality
	Anytime not frozen
	I-2001+

	EX-APCO-BULL
	
	
	
	
	

	Field-6/7 John G
	Johnson grass Vetch
Mullein
	
	Grazing value
	Growing season
	I-2001

	EX-APCO-SORHAL-01
	
	
	
	
	

	Field-1 John G
	Johnson grass
Mullein
	
	Grazing value
	Growing season
	I-2001

	EX-APCO-SORHAL-02
	
	
	
	
	

	Field-2 John G
	Johnson grass
Mullein
	
	Grazing value
	Growing season
	I-2001

	EX-APCO-SORHAL-03
	
	
	
	
	

	Rocky Run
	Ailanthus
Paulownia
Mimosa
M. rose
Honeysuckle
Barberry
	
	Water quality
	Anytime not frozen
	I-2001+

	EX-APCO-ROCKY
	
	
	
	
	


	Location /
Site Code
	Alien Invasive Vegetation
	Acres
	Special Considerations
	Best Time
(Season or month)
	Status
(Initial or follow-up)

	O’Brien Run
	Barberry
Ailanthus
others
	
	Water quality
	Anytime not frozen
	I-2001+

	EX-APCO-OR
	
	
	
	
	

	Field-2 Edge
	Ailanthus
Paulownia
M. rose
Honeysuckle
others
	
	Visuals, aesthetics
Grazing value
	Anytime not frozen
	I-2001

	EX-APCO-F2
	
	
	
	
	

	Field-1 Edge
	Ailanthus
Paulownia
Privet
M. rose
Honeysuckle
others
	
	Visuals, aesthetics 
Grazing value
	Anytime not frozen
	I-2001

	EX-APCO-F1
	
	
	
	
	

	
	Chinese
    wisteria
	
	Visuals, aesthetics
	Growing season
	I-2001

	
	
	
	
	
	

	Field-6/7 edge
	Ailanthus
Paulownia
M. rose
Honeysuckle
others
	
	Visuals, aesthetics 
Grazing value
	Anytime not frozen
	I-2001

	EX-APCO-F6/7
	
	
	
	
	

	Maintenance Area
	Ailanthus
Paulownia
M. rose
Honeysuckle
others
	
	Visuals, aesthetics
	Anytime not frozen
	I-2001+

	EX-APCO-M
	
	
	
	
	

	Route 627
	Ailanthus
Paulownia
M. rose
Honeysuckle
others
	
	Visuals, aesthetics
	Anytime not frozen
	I-2001+

	EX-APCO-RT627
	
	
	
	
	

	Field-2 Knapweed
	Spotted
   knapweed
chicory
	
	Grazing value
	Growing season
	I-2001+

	EX-APCO-SORHAL-02
	
	
	
	
	

	Field-6/7 Knapweed
	Spotted
   knapweed
chicory
	
	Grazing value
	Growing season
	I-2001+

	EX-APCO-SORHAL-01
	
	
	
	
	

	Field-1 Knapweed
	Spotted
   knapweed
chicory
	
	Grazing value
	Growing season
	I-2001+

	EX-APCO-SORHAL-02
	
	
	
	
	






































� Depending on the invasive species at hand.





