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Shetland sheep being used as a cultural control of invasive plants. Appropriate grazing of invasive plants can 
enhance the native plant community. Other forms of control are chemical, manual/mechanical, and biological. 
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Chapter 1. Introduction 
Executive Order 13112 (Clinton 1999) defines invasive species as “an alien species whose 
introduction does or is likely to cause economic or environmental harm or harm to human 
health.” 
The term noxious weed is defined for the Federal Government in the Plant Protection Act of 
2000 and in some individual State statutes. … ‘The term “noxious weed” means any plant or 
plant product that can directly or indirectly injure or cause damage to crops (including nursery 
stock or plant products), livestock, poultry, or other interests of agriculture, irrigation, navigation, 
the natural resources of the United States, the public health, or the environment.’ 
In this assessment, the term ‘invasive plants’, ‘invasives’, and ‘weeds’ will include non-native 
plants and noxious weeds as described above. 
Invasive plants have the potential to alter the ecosystem by displacing native plants. They have 
been found to impact wildlife habitat by decreasing the amount of forage, change fire frequency 
by forming dense stands of flashy fuels, change soil characteristics by altering soil nutrients, and 
change grassland, shrubland, open woodland, and riparian ecosystems by out-competing native 
plants. 
There are many different ways invasive plants spread across the landscape. For example, seeds 
are spread by the wind, by animals (wildlife and domestic) and by water transport. However, 
people are the main vector for spreading invasive plants on the Grand Mesa, Uncompahgre and 
Gunnison National Forests (GMUG). The majority of weeds on the GMUG are within about 
2,000 feet of a disturbance (roads, trails, recreation sites, developed facilities, and other activity 
areas; see Map 1 in Appendix B). Areas with high levels of disturbance tend to have more weeds 
than undisturbed areas. The forest plan can influence which areas are disturbed, what prevention 
measures become standard practices, and how much emphasis will be placed on weed control. 

Process, Methods, and Existing Information Sources 
The GMUG utilizes the Colorado state noxious weed list to guide management on invasive 
plants, and additionally manage for its priority species (invasive species of local concern at the 
forest or ranger district level). The State of Colorado Department of Agriculture ranks invasive 
plant species by their priority for treatment (CDA 2017). List A species are high priority species 
designated by the State Agricultural Commissioner to be eradicated whenever they are found. 
List B species are species for which a management plan is developed to stop their spread, and 
management is generally prioritized. List C species are species for which the goal is to provide 
additional education, research and biological control resources to jurisdictions that choose to 
manage these species, generally because they are already widespread and eradication is not 
feasible. Management for C-listed species is determined at a local level. For example, cheatgrass 
(Bromus tectorum) is a priority species for the Gunnison Basin Weed Commission and the forest 
partners with them on treatment and prevention practices. The state of Colorado’s noxious weed 
list is online at https://www.colorado.gov/pacific/sites/default/files/NoxiousWeedList.pdf. 
Most of the GMUG has not been surveyed (inventoried) for invasive plants due to limited 
resources (personnel, funding). Most surveys occur where ground disturbance is anticipated 
(timber sales, road construction/maintenance, recreation developments, etc.) because those areas 
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are most vulnerable to invasive plant introduction and/or spread. The more remote areas of the 
forest (i.e. Wilderness) have not been surveyed, at least in part because they are less prone to 
infestation. The FS database for reporting invasive plants does not have the capability to track 
negative surveys (an area was searched but contained no invasives) so for the purposes of this 
assessment, consider that inventoried acres equal the infested acres. To date, the GMUG has 
inventoried 34 non-native invasive plant species and 5 species of local concern occupying 
approximately 25,500 acres. District Range Specialists believe this number to be too low, and 
estimate infestations of up to 125,000 acres, with the majority on the Uncompahgre Plateau 
(100,000 acres or more). The actual acres could be higher or lower but without a 100% inventory 
this estimate is based on their professional expertise and knowledge of on-the-ground conditions. 
The forest treats an average of 2,000-3,000 acres of weeds each year, which comprises less than 
2% of the estimated extent of affected areas. 
The GMUG Invasive Plant database and spatial layer used in this analysis is the best available 
information. Even though the data may be incomplete, it is the most extensive inventory 
available. Infestation size, shape and density likely changes annually but this is not necessarily 
reflected in the inventory. The mapping protocol for weed inventory uses a polygon around the 
entire weed infestation for each species which is referred to as the total area; the percentage of 
the total area occupied by invasive species is estimated by the examiner and used to calculate the 
infested area. When addressing species-specific information in this report, acreage reported may 
duplicate other species’ acreage since their infestations often overlap. Therefore, species-specific 
totals could be higher than the overall gross acreage footprint. 
The Invasive database was queried for population levels in 2005 (2006 GMUG Comprehensive 
Evaluation Report) and then again in 2016. This was used to show inventoried population levels 
at two different times. This database was also used to summarize weed acreage by species for 
each of the five Geographic Areas (GA): Grand Mesa, North Fork Valley, Gunnison Basin, San 
Juan Mountains, and Uncompahgre Plateau. 
To identify areas vulnerable to invasive plants, this assessment considered three components to 
risk: 

1. The invasibility of each invasive plant species and its management priority; 
2. The invasibility of the landscape: GIS queries used aspect, elevation, vegetation, 

precipitation, slope, and road and trail densities to map vulnerable habitat (landscape 
invasibility) within each of the five GAs; and 

3. The existing potential for spread (vector potential). 
These components were used to derive a combined invasion potential factor. See Map 2 in 
Appendix B. Knowing where vulnerable areas are located can help determine the best mitigation 
measures and most appropriate level of control. 

Summary Public Input 
The planning team received public input with respect to invasive plant management during the 
summer of 2017, including emails, electronic and hand-written comments, and conversations at 
the public open houses, summarized here: 

Plants and pollinators 
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The public is concerned about the presence of invasive plants and urges the GMUG to use the 
best available science and new technologies in the effort to fight weeds. The GMUG works with 
a number of cooperators to treat priority species that are on the Colorado Noxious Weed list and 
plants of local concern. The goal is to maintain or increase biodiversity to ensure ecosystem 
resilience to future disturbance. The forest collaborates with seed scientists from government 
agencies as well as non-government agencies to research how seed zones may change over time 
and to find native seed that can adapt to these changing seed zones (how plastic/flexible are 
they). The public was concerned that the forest is trying to eradicate native, poisonous plants like 
larkspur; to the contrary the forest will not emphasize eradicating, eliminating, or removing 
populations of native plants (poisonous or not).  

Spatial and Temporal Scale of Assessment 
A forest plan provides direction and guidance about forest management activities and this 
assessment is concerned with how those activities may promote invasive plant establishment and 
spread. Although invasive plants can be spread across boundaries, most of the impacts from 
forest plan management of invasive plants are within the national forest boundary. The spatial 
boundaries for this assessment are limited to lands within the GMUG proclaimed boundary. 
The temporal scale is from 1900-2050. Unrestrained sod-busting, economic depression, and 
increasing weed density during the first four decades of the 20th century created many conditions 
conducive to weed invasion. In addition, shipments and transportation systems continued to 
bring in new weed species. Fifty years into the future is the timeframe used for projected trends. 
There is a measure of uncertainty in precisely how invasive species will continue to expand and 
invade the existing environment given the complex interactions and factors that influence 
densities and distribution and the uncertainty as to where (and how many) disturbance factors 
will occur. 

Forest Service Policy 
Forest Service policy says, “Management activities for aquatic and terrestrial invasive species 
(including vertebrates, invertebrates, plants, and pathogens) will be based upon an integrated pest 
management approach on all areas within the National Forest System, … prioritizing prevention 
and early detection and rapid response actions as necessary” (USDA Forest Service 2011) and 
goes on to define five objectives: 
Prevention - Take proactive approaches to manage all aquatic and terrestrial areas of the National 
Forest System in a manner to protect native species and ecosystems from the introduction, 
establishment, and spread of invasive species. Prevention can also include actions to design 
public-use facilities to reduce accidental spread of invasive species, and actions to educate and 
raise awareness with internal and external audiences about the invasive species threat and 
respective management solutions. 
Early Detection and Rapid Response (EDRR) - Inventory and survey susceptible aquatic and 
terrestrial areas of the National Forest System so as to quickly detect invasive species 
infestations, and subsequently implement immediate and specific actions to eradicate those 
infestations before they become established and/or spread. Coordinate detection and response 
activities with internal and external partners to achieve an effective EDRR approach across all 
aquatic and terrestrial areas of the National Forest System. EDRR actions are grouped into three 
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main categories: early detection, rapid assessment, and rapid response. EDRR systems will be 
consistent with guidance from the National Invasive Species Council, such as the Guidelines for 
Early Detection and Rapid Response. 
Control and Management - Conducting integrated invasive species management activities on 
priority aquatic and terrestrial areas of the National Forest System will be consistent with 
guidance from the National Invasive Species Council, such as the ‘Control and Management 
Guidelines’, to contain, reduce, and remove established infestations of aquatic and terrestrial 
invasive species, and to limit the adverse effects of those infestations on native species, human 
health, and other National Forest System resources. 
Restoration - Pro-actively manage aquatic and terrestrial areas of the National Forest System to 
increase the ability of those areas to be self-sustaining and resistant to the establishment of 
invasive species. Where necessary, implement restoration, rehabilitation, and/or revegetation 
activities following invasive species treatments to prevent or reduce the likelihood of the 
reoccurrence or spread of aquatic or terrestrial invasive species. 
Organizational Collaboration - Cooperate with other Federal agencies, State agencies, local 
governments, tribes, academic institutions, and the private sector to increase public awareness of 
the invasive species threat, and promote a better understanding of integrated activities necessary 
to effectively manage aquatic and terrestrial invasive species throughout the National Forest 
System. Coordinate National Forest System invasive species management activities with other 
Forest Service programs and external partners to reduce, minimize, or eliminate the potential for 
introduction, establishment, spread, and impact of aquatic and terrestrial invasive species. 
The GMUG implements an integrated invasive species management process for all approved 
management actions and has a strong commitment to work with a variety of partners (such as 
nongovernmental organizations, counties, utility companies, and state agencies) to implement 
that process and to accomplish weed treatments. See Map 3 in Appendix B for a map of 
treatment areas. 
The main control emphasis is herbicide treatment; treating approximately 2,000-3,000 acres per 
year. Biological control using insects, sheep, or goats has also been used; the acreage treated 
varies annually. Manual and mechanical treatments are also used where they are appropriate and 
can be effective (for example, on small populations of annual plants). 
Another area of emphasis is weed prevention. Associated activities include washing and 
inspecting off-road heavy equipment, design activities to avoid disturbing existing weed 
infestations, use of weed-free hay, weed-free seed and gravel sources, and conducting follow-up 
weed treatments and surveys after site disturbances. These are common mitigation measures for 
projects that involve soil disturbances. 
Other management activities include monitoring for new weed infestations and public awareness 
campaigns. 

Forest Plan Direction 
The original Forest Plan for the Grand Mesa, Uncompahgre, and Gunnison National Forests was 
approved in 1983. It was revised in 1991, which remains the current direction for management of 
these national forests (USDA Forest Service 1991). Here are several goals from the 1991 plan, 
selected for their relevance to management of invasive species: 
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• Manage vegetation in a manner to provide and maintain a healthy and vigorous ecosystem 
resistant to insects, diseases, and other natural and human causes. 

• Increase or improve wildlife habitat diversity. 
• Improve fisheries habitat. 
• Protect the water quality in streams, lakes, riparian areas, and other water bodies. 
• Conserve soil resources. 
• Maintain long-term land productivity. 
In the forest-wide direction, in the Range Resource Management section, the 1991 plan sets a 
priority for treatment of noxious weeds. In the Soil Resource Management section, it sets a goal 
to “Maintain soil productivity, minimize man-caused soil erosion, and maintain the integrity of 
associated ecosystems.” 
Prioritizing treatment areas and control strategies have been effective only to the extent that 
resources have been available to implement them. There is still a trend of increasing weed 
introduction and spread given limited resources for prevention and treatment. Resource areas that 
cause the disturbance have not consistently funded weed control on disturbed sites. 

Chapter 2. Existing Conditions 
Invasive Plants of the Grand Mesa, Uncompahgre, and 
Gunnison National Forests 
As of September 30, 2016, the GMUG had inventoried 39 plant species occupying 
approximately 25,500 acres, treating approximately 2,000-3,000 acres per year. They are listed in 
Table 1 by Geographic Area and infested acres (an estimated percentage of infested area within 
the total area). The forest created its own list of priority species following environmental 
assessments in 1993, 1995, and 2005. The decisions that followed allowed the forests to treat 
species that weren’t on the State list, providing more flexibility to the forests and ranger districts 
to create a list of priority species to treat in order to maintain the integrity of associated 
ecosystems. Although native plants are on that list (showy milkweed and twogrooved milkvetch) 
they are very low priority and there is no record of them being treated. Given the importance of 
those plants to pollinators, any treatment would take that into consideration before taking action. 
Over the past 10 years, acreage of some weed species has increased substantially (See Appendix 
A, Table 3). In 2005, there were approximately 22,800 acres of invasive plants inventoried; in 
2016 the inventory shows approximately 25,500 acres (a 10% increase). The increase is due to: 
more species listed as noxious by the State; a revised inventory that covered more land; and more 
extensive infestations. Many of the weeds were likely present in 2005. District Range personnel 
confirm that invasive species have been increasing, and there could be up to 125,000 acres of 
infestations forest-wide. On the Uncompahgre Plateau, for example, most areas below 8,000 feet 
in elevation have cheatgrass; it’s likely that there are more than 138 acres of it forest-wide. 
Knapweed and thistle species appear to be moving upward in elevation along forest access roads. 
Invasive ornamental species (oxeye daisy, yellow toadflax) are expanding onto NFS land from 
private inholdings and communities within the Forest boundaries (Crested Butte, Telluride, 
Ophir, Ouray). The Rocky Mountain Biological Laboratory commented that there are isolated 
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pockets of yellow toadflax in relatively isolated areas often associated with 100+ year old mining 
disturbance, although some patches are not associated with any kind of human disturbance.  
Certain native plants are not inventoried but do have an effect on land & livestock management. 
There are a number of “poison pastures” throughout the forest with dense patches of larkspur, a 
plant poisonous to cattle (low larkspur, Delphinium nuttallianum; subalpine larkspur, D. barbeyi; 
and tall larkspur, D. occidentale). Larkspur greens up before the grasses and if cattle are turned 
out too early and eat enough of it, they die. Range Specialists work with grazing permittees to 
put cattle into those pastures later in the season to avoid that. On some poison pastures, sheep are 
used to graze areas of larkspur before cattle enter the area (stock driveways for example), as 
sheep are immune to larkspur’s effect. The sheep do not graze every single plant which ensures 
that plenty of plants go on to produce flowers, critical to pollinators. The GMUG is not 
proposing to eradicate, eliminate, or remove whole populations of poisonous native plants like 
larkspur, but to treat some portions of them when necessary. As stated above, the forest 
recognizes the importance of many of these plants (including Oxytropis spp. and Astragalus spp.) 
to pollinators and will take that under consideration if treatment is needed.  
The GMUG will utilize adaptive management in conjunction with an Integrated Vegetation 
Management (IVM) approach when developing and applying any and all treatments to invasive 
plants, poisonous plants, and native plants like juniper and oak to meet vegetation management 
objectives (i.e. reducing the canopy cover of decadent oak to allow for sprouting, native seed 
establishment, or to create fuel breaks; reducing abundance of juniper to return a monoculture to 
a savannah, etc.). The primary purpose for these treatments would not be to create more of a 
forage base for livestock but to increase species diversity, provide for wildlife habitat, maintain 
or improve soil health, maintain or improve watershed function, etc.  
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Table 1. Infested acres by geographic area, 2016 data 
[Acres may not sum to total due to rounding. For the purposes of this report assume that inventoried acres equal infested acres.] 

Priority Scientific Name Common Names Grand 
Mesa Gunnison Basin North Fork 

Valley San Juans Uncompahgre 
Plateau Total 

1 Acroptilon repens Russian knapweed, 
hardheads 11 <1 22 1 164 197 

1 Anthemis arvensis corn chamomile 305 982 89  1 1,377 
1 Cardaria draba Whitetop, hoary cress 18 <1 16 3 25 61 

1 Carduus nutans nodding plumeless thistle, 
musk thistle 288 41 163 153 256 901 

1 Centaurea stoebe spotted knapweed 33 2 13 <1 367 414 
1 Cirsium arvense Canada thistle 201 414 163 661 604 2,044 
1 Cirsium vulgare bull thistle 17 <1 13 <1 295 326 
1 Cynoglossum officinale Houndstongue, gypsyflower 298 1 37 381 359 1,077 
1 Leucanthemum vulgare oxeye daisy 54 6 172 112 308 651 

1 Linaria vulgaris butter and eggs, yellow 
toadflax 2 1,125 205 182 18 1,532 

1 Potentilla recta sulphur cinquefoil 3  <1  530 533 
2 Arctium minus Common or lesser burdock 6  14  <1 20 
2 Artemisia absinthium absinthium  10    10 
2 Carduus acanthoides plumeless thistle 4 0    4 
2 Centaurea diffusa diffuse knapweed <1  <1 <1 6 6 
2 Cichorium intybus chicory 1    0 1 
2 Convolvulus arvensis field bindweed  13 4 <1  18 
2 Hyoscyamus niger black henbane  9  <1  9 
2 Salsola tragus prickly Russian thistle     3 3 

2 Tripleurospermum 
perforatum 

scentless chamomile, false 
mayweed  1 8   9 

2 Verbascum thapsus common mullein 8   <1 105 113 
3 Bromus tectorum cheatgrass 4 25  50 59 138 
3 Elaeagnus angustifolia Russian olive     1 1 
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Priority Scientific Name Common Names Grand 
Mesa Gunnison Basin North Fork 

Valley San Juans Uncompahgre 
Plateau Total 

3 Euphorbia esula leafy spurge     <1 <1 
3 Lepidium latifolium broadleaved pepperweed  <1  0  <1 
3 Linaria dalmatica Dalmatian toadflax <1 5    5 
3 Onopordum acanthium Scotch thistle 6     6 
3 Tamarix ramosissima saltcedar     2 2 
3 Tanacetum vulgare common tansy 1  2   3 

4 Anthemis cotula mayweed or stinking 
chamomile 3 <1   0 3 

4 Carum carvi caraway  <1    <1 
4 Dipsacus fullonum common or Fuller's teasel   0   0 
4 Senecio jacobaea stinking willie, tansy ragwort   <1   <1 
5 Asclepias speciosa showy milkweed  <1 0   <1 
5 Astragalus bisulcatus twogrooved milkvetch     44 44 
5 Kochia scoparia Burningbush, kochia  4     4 
5 Cerastium arvense field chickweed  0    0 
5 Rumex dock <1     <1 
5 Tribulus terrestris puncturevine 4     4 
 Total  1,270 2,636 921 1,545 3,145 9,516 
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Effects Caused by Invasive Plants 
“The effects of invasive plant infestations are widespread and affect many aspects of our lives. 
Invasive plants can drastically alter the ecological checks and balances that have developed over 
thousands of years. The growth and spread of invasive plants can alter fire patterns and intensity, 
resulting in major ecosystem changes. Invasive plants can affect soil erosion and aquatic habitat 
in nearby streams and ponds. A spotted knapweed study showed that runoff increased by 56% on 
areas infested by spotted knapweed and that sediment yield increased by 192%” (Lacey and 
others 1989, Carpenter and others 2000). 
Many alien plant species provide poorer habitat for wildlife species and livestock than their 
displaced native counterparts. Tamarisk and Russian-olive thickets along rivers provide much 
poorer wildlife habitat than native cottonwood and willow communities (Knopf and Olson 
1984). Some species like St. John’s wort, Russian knapweed and leafy spurge are toxic to 
livestock. 
Invasive species impact native plant communities and biodiversity in several ways, including 
changes in plant community structure that result in changes in native species richness and 
abundance. The mechanisms responsible for these changes are often poorly understood due to 
the complex nature of interactions between species and the various trophic levels in a community 
(Levine and others 2003). 
Some mechanisms for changes in communities include: changes in soil chemistry, such as salt 
accumulation, changes in nitrogen cycling, or allelopathy; changes in soil biota and soil 
moisture; changes in habitat and nutrition quality and quantity for producers (green plants) or 
consumers (wildlife, livestock); changes in competition patterns for resources such as light and 
nutrients; and changes in ecosystem processes, such as hydrologic regimes, decomposition rates, 
or natural fire frequencies. 
Invasive plant species can impact soil biota and nutrient cycling in several ways. They can 
increase available nitrogen or result in decreases in available nitrogen, which has also been 
observed in areas invaded with annual grasses (Levine and others 2003). Some invasive species 
such as leafy spurge excrete chemicals, often through the roots, that are toxic to other plant 
species. Invasive species sometimes have shallower root systems than species native to a site, 
which can result in increased soil erosion which has been observed with invasive annual grasses 
(e.g. cheatgrass) and spotted knapweed (Bossard and others 2000). Increased biomass inputs to 
the litter layer may also occur altering resource cycling. Changes to soil microbes, including 
fungi, bacteria, and invertebrates, can impact native communities by altering important symbiotic 
relationships and changing nutrient cycling. 
Invasive species can impact hydrologic regimes by altering sedimentation rates, changing 
transpiration timing and rates, and altering erosion rates. This results in changes in flooding 
patterns and riparian community structure (Levine and others 2003, Bossard and others 2000). 
Yellow starthistle has been shown to impact upland hydrology by transpiring later into the 
growing season, reducing water resources for native plants (Levine and others 2003). 
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Habitat Vulnerability and Vectors 
There are several factors that increase the risk of spread of invasive plants, including the 
presence or absence of an invasive plant, the type of invasive plant, inherent vulnerability of 
existing habitat, existing vectors facilitating invasive plant spread, and natural and/or human 
caused habitat alterations (changes to tall canopy cover, changes in soil cover and characteristics, 
changes to ground and surface water, changes to site microclimates, wildland fire, drought, 
landslides, road and trail construction/reconstruction, unmanaged recreation, etc.). 
These factors work synergistically to facilitate invasion of invasive plants. The degree of risk is 
qualitatively described as low, moderate low, moderate, moderate high, and high. Low risk 
means that there is a small or negligible chance that an invasive species will spread and infest 
new areas or increase the size of existing infestations. Moderate risk means that it is likely that 
invasive species infestations will increase significantly in size or number of infestations, perhaps 
up to a 50% increase, with localized effects. High risk means that it is very likely that invasive 
species infestations will undergo substantial increases, and result in landscape scale effects. 
Moderate low and moderate high risk means that invasives plants may be equally likely to move 
to the next highest risk category or the two lower. There is greater uncertainty with these two risk 
categories. Table 2 identifies the invasibility rating for the GMUG in acres, by Geographic Area 
(GA). Map 2 in Appendix B displays the predicted habitat vulnerability for the GMUG based on 
aspect, elevation, vegetation, precipitation, slope, and road and trail densities, by Geographic 
Area. 
Habitat vulnerability is controlled by both biotic and abiotic factors of the environment that 
influence the success of propagules of invasive species to occupy a site (D’Antonio and others 
2001). Abiotic factors that influence habitat vulnerability are poorly understood but include 
climate (macroclimate and microclimate), water availability, soil nutrients, and toxicity. Invasive 
plants can alter these abiotic processes too once established. Some of the known biotic factors 
that influence habitat vulnerability include the competitive capacity of other species in the plant 
community, the presence of required mutualists for the invader, herbivore pressures, and in some 
cases species diversity (D’Antonio and others 2001). 
The factors that produce successful invasions of invasive plant species are dynamic and complex. 
A species that is unsuccessful in invading an area during one year, may be successful another 
(Williams and Meffe 1998). Multiple introductions are sometimes required prior to a species 
establishing. Because of that invasive species inventories are never truly 100% accurate or 
complete. Characteristics that increase the probability of a community’s invasibility has been 
hypothesized extensively (Bossard and others 2000, MacDougall and others 2005), but 
consistently include a frequent disturbance regime of either natural or anthropogenic origin. 
Another factor that has been strongly correlated with invasive plant species richness and 
abundance is overstory canopy cover and litter and duff cover (Merriam and others 2006, Keeley 
2006). As mentioned above, biodiversity has sometimes been linked with resistance of native 
communities to invasibility (Kennedy and others 2002) with the hypothesis that the more native 
species inhabit niches (localized environmental conditions), the less opportunity for invasive 
species to colonize. This concept has been described in other studies though not so simplistic, 
and this theme is potentially more about a scenario of individualistic responses to both 
communities and individual species (Meiners and others 2004, Robinson and others 1995, 
D’Antonio and others 2001). 
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The GMUG is composed of a variety of vegetation types, including coniferous forest, aspen 
stands, mountain shrublands, mountain grasslands, sagebrush shrubland, riparian areas, roadsides 
and openings within the forests. In general, vulnerability in wildlands is low in desert and semi-
desert elevations (mostly below the Forests), then increases to high at medium elevations (up to 
8,000 feet), declining to very low at high elevations (colder with short growing seasons, mainly 
in wilderness areas). Any site is vulnerable to invasion if light, water and nitrogen are made 
available (Stohlgren and Chong 2002). 
Factors that could increase habitat vulnerability would include: openings or soil fertility changes 
resulting from severe wildfire; openings or loss of cover from insect or disease epidemics in trees 
and shrubs; climate warming, increasing vulnerability in areas formerly too cold for invasions; 
exposed soil from natural or human causes; increased exposure to invasive plant propagules 
carried by people, vehicles, wildlife, or livestock. 
Important pathways on the forest include roads, water course ways, private property, water inputs 
(nearby dam and boat launches), and hiking trails. For example, roads are thought to promote 
invasive plant distribution and abundance due to two important mechanisms: the creation of 
suitable habitat (road maintenance disturbance and reduced competition from native plants) and 
the increase in vectors (e.g. vehicles, animals) (Ferguson and others 2003). These pathways are 
often the sites of greatest invasion, as they often combine high risk factors for invasion, such as 
continuous disturbance and higher frequencies of vectors. Roads are the most important habitat 
to consider when evaluating invasive plants because they create areas of localized habitat that is 
maintained at an early successional stage, which results in high vulnerability to invasive species. 
Similarly, other highly disturbed or early successional habitat such as construction sites, trails, 
campgrounds or landings have a high vulnerability. 

Table 2. Invasibility rating (acres) by geographic area 
[Acres may not sum to total due to rounding. There are 3,049 acres that weren’t assigned a GA; found as slivers 
around the outside of the Forest boundary.] 

Invasibility 
Rating 

Grand 
Mesa 

North Fork 
Valley 

Gunnison 
Basin 

San 
Juans 

Uncompahgre 
Plateau Total 

Low 49,100 106,200 285,600 88,900 14,700 544,500 
Moderate Low 66,000 137,700 301,000 83,000 57,500 645,200 
Moderate 79,900 123,600 249,400 68,400 145,700 667,000 
Moderate High 72,700 78,000 261,300 50,100 206,500 668,600 
High 52,600 56,300 263,800 65,700 190,300 628,700 

Total 320,300 501,800 1,361,100 356,100 614,700 3,153,800 

Based on the model, the Uncompahgre Plateau GA has the highest vulnerability for future 
invasive plant species; 65% of its acres in moderate high and high invasibility. This coincides 
with the Norwood District Range Specialist’s estimate of up to 50% of the Plateau having 
infestations of one type or another (Brian Hoefling, personal communication 5-18-17). It’s 
followed by the Grand Mesa GA with 39%, Gunnison Basin GA with 38%, San Juans GA with 
32% and lastly, the North Fork Valley GA with 27%. The model shows the effect that elevation 
and high road and trail density (among other vulnerability factors) have on a geographic area. 
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Conversely, the North Fork Valley GA and the San Juans GA each has the lowest vulnerability 
for future invasive plant species; 48% of their acres in low and moderate low invasibility. They 
are followed by the Gunnison Basin GA with 43%, Grand Mesa GA with 36% and lastly the 
Uncompahgre Plateau GA with 11%. 

Role of Disturbance and Invasive Plant Species 
Disturbance is widely recognized as a primary influence on plant community composition and is 
frequently implicated in the spread of invasive exotic plants (Hobbs and Humphries 1995). 
Disturbance is defined as “any relatively discrete event in time that disrupts ecosystem, 
community, or population structure and changes resources, substrate availability, or the physical 
environment” (Pickett and White 1985). Parks et al. (2005) examined the patterns of invasive 
plant diversity in northwest mountain ecoregions and found an overwhelming importance of 
disturbance in facilitating the establishment of invasive plants. Disturbances can occur as a result 
of natural events such as floods, wind events and animals. Disturbance can also result from 
human action such as recreational activities, construction of roads and trails, livestock grazing, 
features common to logging activities such as skid-trails and landings, off-road use of all-terrain 
vehicles, and other activities. Fire (prescribed and wildfire) along with suppression efforts can 
also result in disturbances. Those disturbances create suitable conditions for many invasive 
species to become established (Parks et al. 2005). 
Livestock grazing management can be beneficial in invasive plant management, through the 
cooperation of grazing permittees and cooperating agencies; but livestock grazing can also assist 
in the spread and proliferation of invasive plants. Grazing occurs both on the GMUG and in 
areas adjacent to the forest. Grazers can also create disturbed soils that could result in areas 
where introductions caused by vectors associated with other activities could occur. Of course, 
wild animals such as elk, mule deer, and moose, can also be vectors for introduction and spread 
of invasive plants. 
At local scales, invasive species richness and abundance are generally highest in and around 
disturbed patches, corridors, and edges such as riparian corridors, transportation corridors and 
fuel treatments (Benninger-Truax et al. 1992; Gelbard and Belnap 2003; Larson 2003). Buckley 
et al. (2003) found that features common in logged areas such as skid trails and haul roads are 
likely to support populations and propagules of invasive plants. Their research also suggests that 
haul roads, skid trails and main forest routes serve as primary conduits for entry of introduced 
species into the interior of managed stands. Though natural disturbance can be a major 
contributor to increases in invasive species abundance, most of today’s weed problems arise 
from past and present human activities (Hobbs and Humphries 1995). 
Local data corroborate the above findings that human use is a key driver to the spread of invasive 
plants. Most of the mapped weeds on the GMUG are located within 2,000 feet of a road. This 
trend was also documented in Yellowstone National Park along roads and trails (Rew 2010). 
The GMUG currently has high levels of recreation and that pressure will increase (motorized, 
mechanized, and non-motorized uses). Areas with high concentrations of recreation usage are 
vulnerable to high disturbance levels, and many of these areas are in or near spruce-fir or aspen 
forests. 
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These are also sites where introductions of invasive species could occur, due to increased 
vehicular and foot traffic carrying seeds or vegetative propagules. The overall trend in these 
areas would be a higher risk for introduction and spread of invasive plants. 
There are a number of overhead power lines crossing the forests, often through spruce-fir or 
aspen stands. Forest management is actively involved in detecting and treating invasive plants in 
these corridors via agreements with utility companies; these efforts are expected to intensify. 
There are several pipelines that cross the forests, and maintenance of these (including weed 
control) is usually done cooperatively between the Forest Service and the companies owning the 
pipelines. There may be more pipeline applications in the future resulting in increased 
maintenance activities. Many of these pipelines are below the spruce and aspen zones, but there 
are several that cross through spruce-fir or aspen stands. The overall trend for these areas would 
be increased risk for introduction and spread of invasive plants. 
Demand for mine and drill facilities continue to increase, although only a few of these are near to 
spruce-fir or aspen stands. These are usually areas where intense soil disturbance occurs for a 
few years, followed by long-term recovery and rehabilitation. We expect increasing demand, 
especially on the Paonia District and the eastern part of the Grand Valley District. There will 
likely be increased focus put on better rehabilitation of mine sites and drill pads, especially for 
invasives. The overall trend for these areas would be increased risk for introduction and spread 
of invasive plants. 
Every year there is more development near or adjacent to the Forest Boundary, creating more 
wildland urban interface (WUI). This will increase the area to be disturbed and will result in 
greater potential for introduction of invasives onto the Forests due to increases in disturbance, 
increased vector activity, and potentially the escape of planted ornamentals (e.g. ivy) into the 
forest wildlands. The overall trend for these areas would be increased risk for introduction and 
spread of invasive plants. 
As demand for water continues to increase (for both agricultural and domestic uses), demand for 
new water management facilities, and more active management of existing ones, on the national 
forests will also increase. This will likely result in more disturbances around existing reservoirs 
and ditches, many of which are in spruce-fir or aspen stands. This concern is forest-wide, though 
there is a great concentration of such facilities on the Grand Mesa. The overall trend for these 
areas would be increased risk for introduction and spread of invasive plants. 
Most of the ski areas on the Forests have expansion plans, big or small. There will also be 
ongoing maintenance of existing ski facilities, including new construction within existing permit 
boundaries, and weed treatments. Most of these ski areas are in the spruce-fir zone. The overall 
trend for these areas would be increased risk for introduction and spread of invasive plants. 
For the last few decades, there has been a trend towards greater population numbers in and near 
the Forests, especially around spruce-fir and aspen stands. This trend will likely continue and 
perhaps accelerate, resulting in more fossil fuel use and more wood-burning, which will 
deteriorate the air quality on and around the forests. This would result in increased nitrogen 
deposition which has been found to increase the success of invasive plants. 
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Role of Drought and Invasive Plant Species 
Droughts are predicted to accelerate the pace of invasion by some invasive plant species into 
grasslands, shrublands, and open woodlands. Drought conditions can exacerbate invasions by 
favoring invasive species over native species, although not all invasive species will be favored. 
For example, opportunities for invasion are created when drought kills native plants leaving open 
niches and bare ground (USDA Forest Service 2016). 
The ability to manage invasive plants using herbicides could be reduced during periods of 
drought. To be effective, herbicides must be taken up through the leaves and stems of actively 
growing, green plants. Herbicides applied to the foliage during periods of drought are usually 
much less effective than those applied when moisture is adequate (USDA Forest Service 2016). 
There is also some evidence that drought can alter the effectiveness of biological control of 
invasive plants. Historically, drought stress in plants was thought to benefit plant-feeding insects, 
which suggested that drought could benefit biocontrol using insects. However, studies have 
found that continuous drought stress in plants negatively affected many insect herbivores, 
suggesting that biocontrol efficacy could generally be reduced by drought (USDA Forest Service 
2016). 
Many, not all invasive plant species will either expand into, or if already established, increase in 
abundance, particularly in the lower elevation grassland, shrubland, and open woodland 
communities, regardless of level of disturbance, as these communities become warmer and drier 
(Halofsky et al. in Press). The rate and magnitude of infestation will likely increase with greater 
disturbance (Bradley 2008). 

Role of Fire and Invasive Plant Species 
Although the GMUG is attempting to restore historical fire regimes to the landscape, fire can 
have a detrimental impact to the ecosystem after a fire, depending on the occurrence of invasive 
species infestations before the fire. Generally speaking, if a fire occurs in a plant community 
where invasive plant propagules are abundant or the native species are stressed, then invasive 
species are likely to establish and spread in the post-fire environment (Zouhar et al. 2008). From 
studies conducted in closed-canopy forests in the West (mostly subalpine fir and spruce), it has 
been observed that invasive species with easily dispersed seed can infest a burned area where 
there were no invasive plants before the burn. Some species (like St. John’s wort) tend to die 
back when the canopy closes after a fire. Other species (like Canada thistle) persist in partially 
closed canopy conditions. Fire size and burn severity also influence post-burn susceptibility to 
invasion by invasive plants. Ferguson and Craig (2010) suggest that invasive plant occurrences 
after fire generally increase with increasing burn severity. 
On the GMUG the conifer habitat would be the most vulnerable to long term impacts where high 
severity fires occurred. There is also risk with wildfire of human caused introduction of invasive 
plants on the clothes, equipment and vehicles of fire suppression personnel. 
Some studies suggest that the presence of invasive plants in the landscape changes fire regimes. 
The most notable is cheatgrass which has been shown to increase fire frequency and severity. 
Research is emerging that suggests other invasive species may impact fire regimes. For example, 
Zouhar and others (2008) suggest that dense knapweed infestations may alter fuel characteristics 
at a given site and thus affect fire regime characteristics such as return interval and severity due 
to that fact that knapweed does not carry fire as readily as grasses. 
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Even as fire is considered a factor in modifying sites and leading to suitable conditions for 
weeds, it can also be used to control weeds to an extent (DiTomaso et al. 2006). Timing in the 
plant’s phenology is crucial and often cannot be met when considering prescribed burning 
windows. Annual and biennial species are easier to control than perennial species, and do not 
need as many fire treatments to impact the seed bank. Perennial species take more treatment and 
need more than just fire to control the infestation. The intent of controlling an infestation by fire 
is to kill the seeds as they are still immature on the plant or newly dropped on the ground. 
Considering the fire-prone nature of the GMUG during the time when these plants would need to 
be burned (mid- to late-summer), fire is not a practical control tactic. It is useful, however, to 
remove thatch left behind by dead plants to allow herbicide access to fresh shoots at ground 
level. This burning approach could be conducted during the fall or spring burning windows. 

Climate Change and Invasive Plant Species 
Climate change is thought to be pushing species pole-ward and to higher elevations, and towards 
cooler aspects (e.g. north facing) as warming occurs (Janetos and others 2008). It has also been 
shown that some species may move downhill due to increases in water availability (Crimmins 
and others 2011). There is evidence indicating that there may be a longer growing season, with 
increases in summer photosynthetic capacity. 
Models for climate change predict an increase in invasive plant species invasions and 
vulnerability of habitat to invasion (Janetos and others 2008). The literature suggests that climate 
change is likely to increase the ranges and abundances of invasive, invasive species as these 
species are not as limited by dispersal and pollination as native plants are (Janetos and others 
2008, Dukes and Mooney 1999). 
Multiple studies support the hypothesis that climate change is occurring in one form or another. 
Climate change is more than elevated temperatures across ecosystems. It accounts for an increase 
in both minimum and maximum temperatures, with daily minimum temperatures rising more 
rapidly than maximum temperatures (Vose et al. 2005). 
The success of invasive plants in native plant communities is highly influenced by factors related 
to environment (such as temperature, precipitation, and carbon dioxide), disturbance or resource 
availability, propagule pressure (seeds), and biotic resistance (Pauchard et al. 2009, Poorter and 
Navas 2003, Eschtruth and Battles 2009). The kind of temperature changes observed, described 
and projected by several studies over the past decade may have notable effects on native 
vegetation and invasive plants. Although temperature shifts can alter invasive dynamics, the 
greatest effect of climate change in biotic communities arises from shifts in maximum and 
minimum temperatures rather than annual means (Stachowicz et al. 2002). These changes can 
give invasive species an early season start, resulting in increased growth and recruitment relative 
to native species (Traill et al. 2010). The increase in carbon dioxide in the atmosphere may also 
affect plant metabolism because carbon dioxide is the main requirement for photosynthesis and 
oxygen production. Studies have shown that elevated carbon dioxide levels can lead to a 
reduction in herbicide efficacy (Archambault 2001, Ziska and Teasdale 2000). Reduced 
treatment effectiveness coupled with the potential for increased opportunities for growth and 
vigor as a result of changes in precipitation levels, carbon dioxide, and temperature increases the 
potential for invasive plants to gain an even greater advantage over native species. 
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Other effects include shifts in distribution. The effects of climate change on species’ distributions 
are likely to be complex given the potentially differing climatic controls over upper and lower 
distribution limits (Harsch and Lambers 2014). Some studies predict a movement in some 
invasive plant species range closer to the poles or upward in elevation (Chen et al. 2011). 
Pauchard et al. (2009) suggest that the threat posed to high-elevation biodiversity by invasive 
plant species is likely to increase because of globalization and climate change. Other studies, 
such as Harsch and Lambers (2014), suggest that distribution shifts in response to recent climate 
change could occur in either direction (upward or downward). 
Fire is another factor potentially affected by climate change. When combined with climate 
change, fire/invasive plant relationships may be exacerbated leading to greater invasive species 
populations and spread. Appropriately planned and implemented restoration treatments following 
fire events could improve the resistance and resilience of plant communities to invasive plant 
invasion. 

Expected Trend 
Weed spread vectors include wind, water, transportation routes, wildfire effects, and activities 
associated with timber production, livestock use, wildlife use, and recreational use. These events 
or uses continue to provide endpoints for introduction and subsequent seed dispersal and 
disturbance that enhances germination and establishment of invasive plants. As of 1996, invasive 
plant species had invaded 6 to 7 million acres of National Forest Service lands with an observed 
annual rate of spread of 8 to 12 percent (USDA Forest Service 1998). 
Of equal importance is the current and predicted continuation of globalization. For hundreds of 
years, humans have been introducing plants, animals, and other organisms around the world, in a 
relatively slow process of globalizing the Earth's biota. More recently, the pace of this process 
has increased with modem trade, travel, and technology, so that biological invasions have 
become a consequence of globalization. Globalization facilitates and intensifies the spread of 
invasive alien species (Meyerson and Mooney 2007). As a result, the extent and density of 
invasive plant infestations as well as the number of invasive plant species has the potential to 
increase. Assuming that the national average annual rate of spread of 8 to 12 percent applies, 
there is potential for an increase in invasive plant footprint at a rate of up to approximately 2,050 
to 3,050 acres in 2017. Additional data and monitoring is needed to determine the actual rate of 
spread on the GMUG. 
Habitat characteristics are unquestionably important predictors of susceptibility to invasion by 
invasive plants. Stohlgren et al. (2002) studies in Montana, South Dakota, Minnesota, Wyoming, 
and Colorado found that in general, habitats in north central United States with high native 
species richness were more heavily invaded than species in poor habitats, low-elevation areas 
were more invaded than high-elevation areas, and riparian zones were more invaded than nearby 
upland sites. They also found that invasive plant species thrive on the same resources (high light, 
nitrogen, and water) as native plant species. 
The rate of future trends will be dependent on land-use and land-cover changes and ultimately 
how land managers respond to those changes. The future potential trend for invasive plant 
infestations can be addressed through invasive plant management programs but may be inhibited 
by future budgetary and personnel constraints at the local, regional and national levels. Hobbs 
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and Humphries (1995) suggest that much of the plant invasion problem stems from 
socioeconomic rather than ecological factors. 

Chapter 3. Key Findings 
Information Gaps 
An updated invasive plant inventory would provide a more accurate description of current 
populations but does not seem to be realistic given current staffing. Due to limited funding & 
personnel, weed inventories often occur if time allows and if accessible. Without improved 
inventory, the magnitude of the problem remains uncertain, and that uncertainty limits the ability 
to develop an effective management strategy. 

Key Findings and Need for Change 
• There is now a footprint of at least approximately 25,500 acres of weeds on the GMUG, and 

professional estimates of actual infestations are 4-5 times that inventoried extent. Annual 
weed treatment averages 2,000-3,000 acres. 

• Inventoried acreage infested by invasive plants has increased by approximately 10% over the 
past 10 years. 

• There are many vectors of weed spread, but human activity is a primary cause, especially 
along travel routes. 

• While about 41 percent of the assessment area is vulnerable to weed invasion (moderate high 
to high risk), many acres of vulnerable habitat are still weed-free. One of the key priorities 
for the invasive species program is maintenance of weed-free areas. 

• Many, not all, invasive plant species will either expand into, or if already established, 
increase in abundance, particularly in the lower elevation grassland, shrubland, and open 
woodland communities, regardless of level of disturbance, as these communities become 
warmer and drier. The rate and magnitude of infestation will likely increase with greater 
disturbance. 

• Future GMUG management must do more to emphasize prevention of invasives spread, 
invasives treatment, and must incorporate invasive plant management responsibility, funding 
and accountability into all resource areas. A recent study indicated that the most effective 
management strategy is to focus on early detection and small infestation control strategies, 
and not on large infestations (Frid et. al. 2013); consider plan direction to strategize 
management accordingly. 

• There is a need to control and minimize the introduction and spread of invasive species, 
including direction that would minimize the spread of invasives that may establish or 
increase as a result of management activities and decisions. 

• There is a potential need to address native plants as well. For example, should a poisonous 
plant like locoweed (Oxytropis sericea), which is poisonous to all livestock species, or 
larkspur species (Delphinium spp.) create monocultures or invade new areas regardless of the 
reason (ground disturbance, fire, drought), the GMUG may need the ability to manage 
portions of those populations through an Integrated Vegetation Management (IVM) 
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approach, which may include the use of herbicides. Likewise for trees and shrubs like juniper 
and oak; if they encroach new areas following disturbance and/or climate change and that 
encroachment is having a negative effect on wildlife, soil health, the watershed, etc., options 
to use the IVM approach may be warranted. Consider plan direction that establishes desired 
conditions for native plants, and potential criteria that would trigger treatment of such 
species. The GMUG is not proposing to eradicate, eliminate, or remove whole populations of 
any of these plant species but to treat some portion of them when necessary. 
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Appendix A. Additional Tables 
Table 3. Invasive species inventory and acreages by priority species for the GMUG, 2016 
and 2005 

Scientific Name Common Name 2016 2005 

Priority 1 Species 
Cirsium arvense Canada thistle 6,533 1,651 
Linaria vulgaris butter and eggs 3,382 981 
Potentilla recta sulphur cinquefoil 3,274 - 
Carduus nutans musk thistle 2,169 443 
Anthemis arvensis corn chamomile 2,127 - 
Leucanthemum vulgare oxeye daisy 1,930 1,111 
Cynoglossum officinale hounds-tongue 1,827 13,104 
Cardaria draba whitetop/hoary cress 1,280 448 
Centaurea stoebe spotted knapweed 528 121 
Cirsium vulgare bull thistle 707 629 
Acroptilon repens Russian knapweed 586 828 

Priority 2 Species 
Verbascum thapsus common mullein 201 - 
Hyoscyamus niger black henbane 192 31 
Convolvulus arvensis field bindweed 186 - 
Tripleurospermum perforatum scentless chamomile 31 2 
Arctium minus lesser/common burdock 23 245 
Artemisia absinthium Absinthe wormwood 16 - 
Centaurea diffusa diffuse knapweed 9 40 
Carduus acanthoides spiny plumeless thistle 4 11 
Salsola tragus prickly Russian thistle 3 - 
Cichorium intybus chicory 1 - 

Priority 3 Species 
Bromus tectorum cheatgrass 152 2,209 
Onopordum acanthium Scotch cottonthistle 9 56 
Tanacetum vulgare common tansy 5 - 
Linaria dalmatica Dalmatian toadflax 5 57 
Tamarix ramosissima saltcedar 3 227 
Lepidium latifolium broadleaved pepperweed 2 78 
Elaeagnus angustifolia Russian olive 1 88 
Euphorbia esula var. uralensis Russian leafy spurge <1 48 

Priority 4 Species 
Anthemis cotula mayweed chamomile 55 11 
Carum carvi caraway 2 - 
Senecio jacobaea stinking willie/ tansy ragwort 1 1 
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Scientific Name Common Name 2016 2005 
Dipsacus fullonum Fuller’s teasel <1 - 

All Others 
Astragalus bisulcatus twogrooved milkvetch 222 - 
Bassia scoparia burningbush 4 - 
Tribulus terrestris puncturevine 4 - 
Cerastium arvense field chickweed <1 - 
Asclepias speciosa showy milkweed 2 - 
Rumex dock <1 - 

Total  25,477 22,826 
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Table 4. Acres of invasive plant treatments, 2012-2017.  

Species Treated 2012 2013 2014 2015 2016 2017 Total 
ACRE3 - hardheads; was RHRE9  2.02 1.73  0.14  3.89 
ACRE3 - hardheads; CYOF - gypsyflower   1.13    1.13 
ACRE3 - hardhead ; VETH - common mullein     5.08  5.08 
ANAR6 - corn chamomile  0.14  0.14   0.27 
CADR - whitetop 2.67 7.55 4.15 0.32   14.68 
CADR - whitetop; CANU4 - nodding plumeless thistle   3.96    3.96 
CADR - whitetop; CERE6 - hardheads (now ACRE3); CIAR4 - Canada thistle 0.44      0.44 
CADR - whitetop; CEST8 - spotted knapweed  0.20     0.20 
CADR - whitetop; CEST8 - spotted knapweed; CIAR4 - Canada thistle; VETH - 
common mullein  0.14     0.14 

CADR - whitetop; CEST8 - spotted knapweed; CIVU - bull thistle  0.17     0.17 
CADR - whitetop; CEST8 - spotted knapweed; CIVU - bull thistle; CYOF - 
gypsyflower  1.84     1.84 

CADR - whitetop; CYOF - gypsyflower   1.84    1.84 
CANU4 - nodding plumeless thistle  61.53 94.33 12.14 74.94  242.94 
CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle 1.48   7.64 152.59  161.71 
CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; CIVU - bull thistle     8.08  8.08 
CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; CIVU - bull thistle; 
CYOF - gypsyflower  0.43     0.43 

CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; CIVU - bull thistle; 
CYOF - gypsyflower; VETH - common mullein  5.96  2.98   8.95 

CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; CYOF - gypsyflower 9.18 7.98 17.00    34.15 
CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; CYOF - gypsyflower; 
VETH - common mullein  36.07     36.07 

CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; PORE5 - sulphur 
cinquefoil     373.17  373.17 

CANU4 - nodding plumeless thistle; CIAR4 - Canada thistle; VETH - common 
mullein  0.87     0.87 

CANU4 - nodding plumeless thistle; CIVU - bull thistle  0.15 0.15   8.08 8.39 
CANU4 - nodding plumeless thistle; CIVU - bull thistle; CYOF - gypsyflower  0.63     0.63 
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Species Treated 2012 2013 2014 2015 2016 2017 Total 
CANU4 - nodding plumeless thistle; CIVU - bull thistle; VETH - common mullein     20.71  20.71 
CANU4 - nodding plumeless thistle; PORE5 - sulphur cinquefoil     21.39  21.39 
CANU4 - nodding plumeless thistle; VETH - common mullein  0.12     0.12 
CEDI3 - diffuse knapweed 9.97   19.94    29.91 
CEMA4 - spotted knapweed; now CEST8 29.66 0.57      30.23 
CEST8 - spotted knapweed 100.57 33.80 259.72 163.88 90.23  648.20 
CEST8 - spotted knapweed; CIAR4 - Canada thistle     50.25 114.10  164.35 
CEST8 - spotted knapweed; CIAR4 - Canada thistle; CIVU - bull thistle; VETH - 
common mullein      7.79  7.79 

CEST8 - spotted knapweed; CIAR4 - Canada thistle; LEVU - oxeye daisy     74.12  74.12 
CEST8 - spotted knapweed; CIAR4 - Canada thistle; LEVU - oxeye daisy; VETH - 
common mullein     104.16  104.16 

CHLE80 - oxeye daisy; now LEVU 219.04      219.04 
CIAR4 - Canada thistle 90.99 24.53 145.15 74.01 282.44 208.33 825.45 
CIAR4 - Canada thistle; CIVU - bull thistle  0.72 0.49 25.70 104.16  131.08 
CIAR4 - Canada thistle; CIVU - bull thistle; CYOF - gypsyflower     18.53  18.53 
CIAR4 - Canada thistle; CIVU - bull thistle; CYOF - gypsyflower; VETH - common 
mullein      29.39 29.39 

CIAR4 - Canada thistle; CIVU - bull thistle; VETH - common mullein  0.46     0.46 
CIAR4 - Canada thistle; CYOF - gypsyflower 28.51   13.18 22.86  64.55 
CIAR4 - Canada thistle; CYOF - gypsyflower; VETH - common mullein 5.42  0.65 26.48 18.53  51.08 
CIAR4 - Canada thistle; LEVU - oxeye daisy     114.10  114.10 
CIAR4 - Canada thistle; PORE5 - sulphur cinquefoil     140.91  140.91 
CIAR4 - Canada thistle; VETH - common mullein  0.80  17.38   18.18 
CIVU - bull thistle 187.07 0.33 3.28  0.15  190.83 
CIVU - bull thistle; CYOF - gypsyflower  1.31     1.31 
CIVU - bull thistle; LEVU - oxeye daisy     26.59  26.59 
CYOF - gypsyflower 95.49 68.20 20.00    183.69 
CYOF - gypsyflower; VETH - common mullein   2.98    2.98 
ELAN - Russian olive; TARA - saltcedar    0.80   0.80 
LEVU - oxeye daisy  84.94 145.45 281.62 287.98  799.99 
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Species Treated 2012 2013 2014 2015 2016 2017 Total 
LIVU2 - butter and eggs 234.78 230.44 170.43 0.25    635.90 
PORE5 - sulphur cinquefoil 583.82 484.87 686.13 292.58 29.91  2,077.31 
SATR12 - prickly Russian thistle  1.97     1.97 
TARA - saltcedar    1.10   1.10 
VETH - common mullein 1.60 18.36 3.04    22.99 

Total 1,600.67 1,077.07 1,581.54 970.44 2,092.67 245.80 7,568.19 
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Appendix B. Maps 

 
Map 1. Invasive species inventory 
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Map 2. Invasibility risk for the GMUG 
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Map 3. Invasive species treatments
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