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Introduction

Non-native plants have invaded conservation areas and other native species habitats around the world, in many cases causing significant reductions in native species populations, severe disruptions of native ecological communities, and significant changes in ecosystem processes (cf. Bratton, 1982; Hobbs and Mooney, 1998; Gordon, 1998; Randall, 1993, 1996; Vitousek, 1986; Wilcove et al., 2000).  Hundreds to thousands of non-native plant species reproduce, spread, and grow without cultivation in many states and countries (cf. Hickman, 1993; Kartesz, 1999; Wagner et al., 1990; Webb et al., 1988; Wunderlin, 1998). Within a particular nation, state, or region, however, only a relatively small proportion of the established non-native plant species are recognized as causing, or having the potential to cause, significant damage to native biodiversity.  In fact, many established non-native species are uncommon, rarely colonize areas other than croplands and other heavily disturbed sites, or otherwise have little or no detectable impact in conservation areas, and some non-native species are known as escapes only historically.  In order to protect native species and natural ecological communities, it is critical to determine which non-native species are causing significant biodiversity impacts, so we can prioritize those that are most harmful for prevention, early detection, and management (Hiebert and Klick, 1988).

Official noxious weed lists generally cover only species that affect agricultural production or have other negative impacts on human economy or health.  For this reason, a variety of government agencies and private conservation organizations have created separate lists of the non-native plant species regarded as significant threats to biodiversity conservation for many states, nations, or other regions.  Many of these lists have categories to distinguish the most harmful species from those with more moderate impacts. Unfortunately, the factors that were used to determine which species are included on many of the existing non-native invasive plant lists, or how species were placed into different categories, are often not explicit. In some cases, lists may be based on expert opinion, with the particular reasons for inclusion not specified.  Also, few lists discuss species that were considered but not included.  The lack of information on criteria used to create these lists leaves them open to challenges that they are inconsistent and ad hoc.  It also makes comparisons between lists difficult and means that compilations of state and regional lists, including those which have thus far constituted the only attempts to create a single national list for the U.S., will yield inconsistent and only partially satisfactory results. 
The use of clearly explained, consistent criteria would make the listing process more transparent, objective, and consistent, and therefore more useful to researchers, land managers, regulators, consumers, and commercial interests such as the nursery industry.  We were unable to find existing criteria that fully met these needs and therefore developed the Criteria for Ranking Invasive Plants (CRIP) presented here.  CRIP is designed to distinguish between species that cause high, medium, low, or insignificant negative impacts to native biodiversity within a large specified geographical region.  NatureServe will use CRIP to develop a list of non-native vascular plants that threaten biodiversity for the United States but we intend and hope that they will also be used by others who seek to develop lists for other nations, states, provinces and ecological regions.  

DESCRIPTION OF CRITERIA FOR RANKING INVASIVE PLANTS 
The Criteria for Ranking Invasive Plants (CRIP) is designed for use within a clearly specified regional to national area (nation, state, ecological region, etc) and to evaluate one species at a time (or infraspecific taxa, as appropriate).  Two screening questions are used to first determine whether the species under consideration (i) is a non-native established outside cultivation in the area of interest, and (ii) spreads into conservation areas or other native species habitats. CRIP is not applicable to species that are not established outside cultivation. Species that are established outside cultivation but which do not spread into native species habitats are immediately given a rank of Insignificant and need not be evaluated further.

The main body of CRIP consists of 20 multiple-choice questions designed to distinguish between species that cause high, medium, low, or insignificant negative impacts to native species and other components of the natural biodiversity within a specified geographical region.  These 20 questions are grouped into four sections representing four major factors that contribute to a species’ total impact on native biodiversity within the area of interest: 

I. Ecological Impact: Impact on Ecosystem Processes, Communities, and Native Species (5 questions)

II. Current Distribution and Abundance (4 questions)

III. Trend in Distribution and Abundance (7 questions)

IV. Management Difficulty (4 questions)

There are five possible answers for each of the 20 question (A,B,C,D or Unknown) which are entered into the Ranking Dataform and Scoresheet (see attached CRIP Appendices.xls) . Letter ranges (such as AB or BD) may be used as provisional answers if evaluators do not have enough information to give a more precise response. CRIP includes instructions for answering the two preliminary screening questions and the 20 questions that make up body of the criteria (see below for instructions).  The Ranking Scoresheet  (Appendix II in attached CRIP Appendices.xls) provides additional instructions for assigning points to each answer and for tallying the points in order to determine a subrank for each of the four sections and an overall Invasive Non-Native Plant Biodiversity Impact Rank (informally called the “I-Rank”) for each species.  We expect that some users will find certain subranks to be at least as informative and useful as the overall I-Ranks that CRIP yields.  I-Ranks range from High to Insignificant as follows:

High: 
Species represents a severe threat to native species and ecological communities 


Medium:
Species represents moderate threat to native species and ecological communities


Low: 
Species represents a significant but relatively low threat to native species and ecological communities


Insignificant:
Species represents an insignificant threat to native species and ecological communities

The Four Sections

Section I, Ecological Impact (5 questions), is based on the premise that species with the largest negative impacts on native species populations, communities, and ecosystems are the most severe problems, particularly if they harm rare or keystone species, communities, or ecosystem processes.  The questions in this section evaluate the species’ overall effects on native biodiversity on a rough per unit area basis.  Impacts should be assessed for areas with abundances (cover, density, frequency, etc.) commonly seen in the field.  The questions are arranged in hierarchical order, the first addressing the most wide-ranging, all-encompassing types of impacts, those on ecosystem processes and parameters.  The next question addresses impacts on the communities that make up ecosystems, and so on.  In general, species that have strong impacts on ecosystem processes or parameters will thereby have strong impacts on all lower scales, including community composition and structure and native species populations.
Section II, Current Distribution and Abundance (4 questions), is based on the premise that the greater the species’ range, abundance, and variety of habitats it can invade, the greater the overall damage it can cause.  Some non-native species are established over wide areas but are known or suspected of causing harm to biodiversity only in part of the overall area where they are established.  For example, tamarisks (Tamarix spp.) are severe riparian and wetland pests from California to west Texas and north at least to Kansas and Montana, but while they escape occasionally in the eastern United States, they have not been reported as a problem east of the Mississippi.  Therefore, the second question in this section is designed to determine the rough proportion of the range occupied where the species under evaluation has significant impacts.  Also note that even in the west, tamarisks do not escape and become a problem in upland habitats.  
Section III, Trend in Distribution and Abundance (7 questions), is based on the premise that species with a high potential for further spread have the potential to cause greater damage, especially if they are deemed likely to spread to distant but currently uninfested portions of the area of interest.  The questions in this section are therefore designed to assess the likelihood that the species under evaluation will spread and/or increase in abundance in areas it already occupies and how quickly it could do so if not controlled.  Some estimates of the species’ current range, its ultimate potential range, and its speed of spread are needed to answer these questions.

Section IV, Management Difficulty (4 questions), is based on the premise that species that are more difficult to manage (control or prevent from spreading) have the potential to cause greater damage. The questions in this section assess the ease of control, the accessibility of invaded sites, and the likelihood that known control measures will cause collateral damage to native species. 

Parker et al. (1999) state that the overall impact of non-native species is the product of its per capita impact, its mean abundance in the area it occupies, and its range.  Our first three sections equate roughly with this formulation.  Section I equates to the per capita impact of the non-native species on native biodiversity.  Section II equates to the species range times its mean abundance in areas where it is established.  Section III yields the trend in range of the area under consideration, a factor not explicitly addressed by the Parker et al. system.
How the Subranks and I-Ranks are Determined

We designed the Criteria for Ranking Invasive Plants (CRIP) recognizing that a non-native invasive plant species may impact native biodiversity in a variety of ways, that these factors vary in their contributions, and that some important factors may be mutually exclusive.  For example, a species that has a wide current range and already occupies all appropriate habitats within a region (Section II) will not continue to expand its range in the same region (Section III).  We also recognize that it is unusual to be able to answer all questions precisely in the first attempt at assessing a species, so that it may be necessary to reply ‘Unknown’ or with a range of values (e.g., AB) to some of the questions.
The responses to each question are assigned point values and these are used to determine subranks for each of the four sections and an overall I-Rank for each species evaluated.  The point values are in the proportion 3:2:1:0, for replies A, B, C, and D, respectively.  The various questions in each section are weighted differently to reflect their relative contributions to the subrank.  For example, species that significantly alter ecosystem processes will have profound impacts on biodiversity (Section I), so question 1, which addresses this, is weighted more heavily than any other question in Section I 

The maximum possible point total for each section is divided into four equal intervals representing subranks of High, Medium, Low, and Insignificant (from the highest to the lowest intervals, respectively).  Break points between the intervals are rounded to integers where necessary.  The points for each answer in a section are tallied to yield a total and corresponding subrank.  To accommodate situations when one or more questions are answered with a letter range (e.g., AB) or with “Unknown” (effectively the range A-D), the Ranking Scoresheet can be used to calculate minimum and maximum possible scores for each section.  This is done by tallying the lowest and highest possible point values for each answer separately (e.g., for questions answered ‘Unknown’ using the points assigned to answers D and A for the minimum and maximum tallies respectively).  There is no difference in maximum and minimum scores for questions answered with single letter (e.g., A).  The maximum and minimum scores may both fall in a single interval and therefore correspond to a one-letter (precise) subrank (e.g., A) or they may fall into different intervals and yield a subrank range (e.g., AB).  If the maximum and minimum scores yield a subrank range of A-D, the subrank should be listed as ‘Unknown.’

The four subranks are in turn assigned points using values listed on the Ranking Scoresheet and these values are tallied to determine the overall I-Rank. The subranks for each section are weighted differently.  The Ecological Impact subrank is given the greatest “weight”.  Generally speaking, factors which can push a species I-Rank upward are the ability to change ecosystem processes or to invade relatively undisturbed ecological communities; substantial impacts on imperiled species, rare ecological communities, or high-quality examples of more common communities; wide distribution and general abundance where present; ability to disperse to new areas readily; and difficulty of control.  Conversely, species with minimal impact on ecosystem processes, native species, and ecological communities will generally be assigned an I-Rank of Low or Insignificant.  Other factors that can push a species’ I-Rank downward are lack of potential to spread beyond a small existing range, stable or decreasing abundance within the current range, and ease of control.  The subrank for Section IV, Management Difficulty, has the least influence on the I-Rank, in general only exerting an influence when the tally from the other three subranks leaves a species near the borderline between two I-Ranks (e.g., between High and Medium).

In situations where evaluators are not able to answer all questions with a one-letter answer and consequently obtain imprecise subranks or I-Ranks, additional research may yield enough information to clarify the answer and ranking.  Note that it may not be necessary to answer all questions to obtain a precise rank particularly if single letter answers can be given for the more heavily weighted questions 

DEFINITIONS
The Criteria for Ranking Invasive Plants (CRIP) was developed for use with the following definitions of key terms, consistent with the authors’ usage elsewhere (Morse et al., 1999), drawn from longstanding usage of many botanists, biogeographers, conservationists, and weed scientists.  For further discussion of these and other definitions, see Kartesz (1999), Richardson et al. (2000), and Swearingen et al. (2002).

Species Status (Native vs. Non-Native)
Distinguishing native from non-native species in a specified area of interest is fundamental to assessing the biodiversity impacts of those species considered non-native in that region.

Native plant species are those present in an area without direct or indirect human intervention, growing within their native range and natural dispersal potential.  Other terms for native species include indigenous and aboriginal.

Non-native plant species are those whose introduction to the area under consideration was a direct or indirect result of human activity.  Other terms that are often used as synonyms for non-native include alien, exotic, introduced, adventive, non-indigenous, and non-aboriginal.
Biodiversity Significance

Assessing the biodiversity impacts of various non-native species in a region requires an understanding of the native species and various other components of the region’s natural biodiversity, as well as the roles of various kinds of lands and waters in biodiversity conservation.  The following definitions may be helpful in this regard:

Biodiversity may be defined as the variety of life on earth (Wilson, 1988), but is often considered as the variety of naturally occurring life in a specified region of interest.  This variety, at any scale, has several components:

1. Genetic diversity, or variations in genetic structure among individuals of a species or population;

2. Species diversity, or the variety of species (and infraspecific taxa) in a given area (from local to global);

3. Higher taxonomic diversity, or the variety of higher taxonomic levels (e.g., families or orders) in a given area;

4. Community diversity, or the variety of identifiable groups of species that occupy and interact in the same habitats; 

5. Ecosystem diversity, or the variety of ecological units composed of biological communities interacting with the physical environment.

See Wilson (1992), Huston (1994), and Redford (1994) for further discussion.

Ecological Communities are assemblages of species that co-occur in a defined area at certain times and that have the potential to interact with other assemblages of species in adjacent areas (Grossman, 1998).
Conservation areas are lands and waters set aside specifically to protect and preserve undomesticated organisms, biological communities, and/or ecosystems.
Native species habitats include not only conservation areas but also a wide variety of other places supporting viable or otherwise long-persisting occurrences of native plants, animals, fungi, or other species.  Note that vegetation remnants within otherwise developed areas may be critical habitats for various native species, particularly those with restricted ranges.
Invasive Non-Native Plants that Threaten Biodiversity are plants in a specified region that (1) are present but not native there, (2) maintain themselves in conservation areas or other native species habitats, and (3) negatively affect the native species and other natural biodiversity within the region, generally by displacing or hybridizing with native species, or altering ecological communities or ecosystem processes.  Similar terms include harmful invasive plants and environmental weeds.
Generalized Range is the entire area within a line linking the most remote outlier sites (if any) occupied by the species.  

INSTRUCTIONS

The Criteria for Ranking Invasive Plants (CRIP) is intended for use by biologists to evaluate plant species recognized as non-native (alien, exotic, non-indigenous, naturalized) within a specified geographical region of interest (e.g., U.S.).  Use the criteria to evaluate one non-native plant species at a time, following the directions below. The geographical bounds for the region of interest must be clearly stated, since a number of the questions relate to the distribution, abundance, or impacts of the species within this area.  


Based on our experience using the criteria, we strongly recommend that evaluations of all species be conducted by teams of biologists familiar with the criteria, the types of information needed to answer the individual questions, and the pertinent literature, internet resources, and expertise for their region, rather than by a large number of untrained contributors.  Trained evaluators can more consistently and more efficiently answer the 20 questions, using readily available reference materials as well as interviews with others personally familiar with the species and its distribution, impacts, and management requirements.  They can also assure that the available information is addressed under the appropriate questions.  

The two initial screening questions should always be considered before investing substantial effort in assessing a species further.  Not all 20 questions in the body of the criteria need to be answered precisely to evaluate a species; quite often, an I-Rank can be determined even if some questions are not answered precisely, and even in cases where the answers to several questions are imperfectly known or unknown an approximate I-Rank (such as High/Medium or Low/Insignificant) can be obtained.  Answering the more heavily weighted and/or more easily addressed questions facilitates determination of the I-Rank, a skill gained through experience.  


Reevaluation of a species would be appropriate under the following circumstances:

· Detection in a new state

· Report of new ecological impacts

· Five years has lapsed since last evaluation?

· Any other new information that would change an answer to any of the criteria questions

Any of these conditions should trigger a repeated evaluation of a species.

USING THE CRITERIA, DATAFORM, AND SCORING SHEET

This document contains the two screening questions and the 20 questions that make up the body of the Criteria for Ranking Invasive Plants (CRIP).  We recommend printing a copy of it to use it as a workbook so that you can enter your answers to each question on the Ranking Dataform (Appendix I tab of the Excel file CRIP Appendices.xls).  Make a new copy of the Ranking Dataform for each species to be evaluated.  The dataform includes a header section where the scientific name of the species, region of interest, evaluator’s name, and assessment date should be entered. At the bottom of the dataform there is a mandatory section for citing the sources used to answer each of the 20 questions.  The four section subranks and the Invasive Non-Native Plant Biodiversity Impact Rank (a.k.a. I-Rank) are calculated on the Ranking Scoresheet (Appendix II tab of the Excel file CRIP Appendices.xls).   Make a new copy of the Ranking Scoresheet for each species to be evaluated.  The Ranking Dataform and the Ranking Scoring sheet can be filled out manually on hard copy or directly on the Excel file CRIP Appendices.xls.  Tabs Appendix III.a and III.b of this Excel file have an example of a completed dataform and scoresheet.
ANSWERING THE SCREENING QUESTIONS

Start by answering the two screening questions.  Enter yes or no to each question on the Ranking Dataform.  If you answer “no” to the first screening question, do not answer the remaining questions in the criteria.  The I-Rank is ‘Not Applicable’ [N.A.].  If you answer  “yes to the first screening question and “no” to the second, do not complete the remaining questions in the criteria. The I-Rank is automatically ‘Insignificant.’  CRIP is intended for evaluating only non-native species that are established outside cultivation and which occur in conservation areas or other native species habitats.  If you answer “yes” to both questions proceed and answer the 20 questions that make up the body of CRIP.

ANSWERING CRIP’S 20 QUESTIONS

CRIP consist of 20 questions, which are divided into four major sections, each containing 4 to 7 questions.  Each question has five possible letter value responses: A, B, C, D, or U.  Letter A = highly significant, B = moderately significant, C = low significance, D = insignificant, and U = unknown (e.g., due to lack of information).  For each of the 20 questions, select the letter value that best characterizes the species you are evaluating and enter it on the Ranking Dataform.  Wherever possible, select only ONE letter value for each question.  You may record range letter values (i.e. AB or AC) if the information available does not allow you to be more precise.   
COMMENTS AND CITATIONS

For each question answered, enter a brief comment on the Ranking Dataform summarizing what is known about this characteristic of the species and also indicate the source of this information in short citation format (author, date). These citations will make the reasons that assigned a given I-Rank and set of subranks more transparent and will likely make these ranks more robust in the face of challenges.  When citing personal communications, use the following form: (Name of person cited, pers. comm., year).  If citing personal observations, cite yourself using the following format:  (Pers. obs., year).  The comments should justify and support your answers; do not include detailed biological or management information.  If there are factors that are not directly addressed or adequately covered by the available letter choices (A-D), describe them briefly in the comments.  

INFORMATION SOURCES

Provide full references for all publications, internet resources, individual experts, institutional collections, and other sources of the information cited in the Comments and Citations fields for the 20 questions in this data field. Include only sources that were used in the evaluation process.  Evaluators with substantial personal experience with the species should cite themselves in this fields using the ‘personal observation’ format.

OTHER CONSIDERATIONS

In rare cases there may be some factor which would alter the species impact on biodiversity but which is not covered by CRIP’s 20 questions.  In these rare cases, please add a comment about this factor and how it influences the species’ impact on biodiversity in this data field.  Where appropriate, you may also use this data field to comment on major gaps in information that would be critical to improving the accuracy of the ranking of this species.

CALCULATING THE FOUR SUBRANKS AND THE I-RANK
After completing the Ranking Dataform, refer to the Ranking Scoresheet (Appendix II).  The scoresheet provides detailed instructions on how to calculate the four subranks and the Invasive Non-Native Plant Biodiversity Impact Rank (I-Rank) based on your responses to the 20 questions. The I- Rank is a rating of the overall significance of the impact of this non-native species on native biodiversity (species, communities, and ecosystems) within the region of interest (e.g., U.S.), based on the four section subranks.

Append an asterisk (*) to the overall rank if you feel it needs to be adjusted due to any unusual considerations (see Other Considerations, above) rather than being directly derived from the four subranks.  Adjusted ranks should be rare.
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Criteria for Regional to National Ranking Of 

Invasive Non-Native Plants That Threaten Biodiversity
Screening Questions

1. Establishment in region of interest
Is this a non-native species in the region of interest and is it currently established outside cultivation? 

· Yes.   Proceed to screening question #2, below.

· No. STOP. The Criteria for Ranking Invasive Plants (CRIP) is not applicable to this species.  Enter ‘Inapplicable’ as the Invasive Non-Native Plant Biodiversity Impact Rank (I-Rank).  (Note: as stated above, CRIP is intended to assess current impact of non-native species already escaped and established in the region of interest.  If this species has not yet escaped in the region of interest, but may be highly likely to escape and become a problem, refer to predictive screening criteria, such as those by Reichard and Hamilton 1997). 

2. Occurrence in native species habitat
Does this species occur in conservation areas or other native species habitats or is it highly probable that it will do so?

· Yes.  Proceed to assessment criteria, below.

· No.   STOP.  This species is an insignificant threat to native biodiversity in the region of interest.  Enter ‘Insignificant’ as the Invasive Non-Native Plant Biodiversity Impact Rank.

Section I. Ecological Impact: impact on ecosystem processes, communities, and native species
The assessment should apply to the current impact of the species to the extent it is known.  Where possible, assess the cumulative impact (e.g., over a period of several decades) of the species on conservation areas and other native species habitats where it typically occurs in the region.  Impacts on areas that are recovering from disturbance or being restored to native species habitats may be included.  However, do not include impacts in areas such as croplands, orchards, industrial sites, and other developed areas that are not native species habitats.
1. Impact on Abiotic Ecosystem Processes and System-Wide Parameters

Some non-native species can alter the native range and variation of abiotic ecosystem processes and system-wide parameters in ways that significantly diminish the ability of the native species to survive and reproduce.  Alterations in ecosystem processes and system-wide parameters that determine the types of communities that exist in a given area are of greatest concern.

Examples of abiotic processes include: 
· fire occurrence, frequency and intensity 
· geomorphological changes (e.g., erosion and sedimentation rates) 
· hydrological regimes (including soil water table) 

· nutrient and mineral dynamics
Examples of system-wide parameters include:

· system-wide reductions in light availability (e.g., when an aquatic invader covers an entire water body which would otherwise be open) 
· changes in salinity, alkalinity, or pH

Select the one letter below that best describes this species' most severe impact on an abiotic ecosystem process: 

A. Major, possibly irreversible, alteration or disruption of abiotic processes and system-wide parameters (e.g., the species drains water from open water or wetland systems through rapid transpiration, making these unable to support native wetland plant and animal species; OR the species is a nitrogen fixer and invades systems with few or no known native fixers, and consequently causes soil nitrogen availability to increase to levels that favor other non-native invaders at the expense of native species).

B. Significant alteration in abiotic processes and system-wide parameters (e.g., increases sedimentation rates along coastlines, reducing open water areas that are important for waterfowl).

C. Influences abiotic processes and system-wide parameters (e.g., has perceivable but mild influence on soil nutrient availability).

D. No perceivable impact on abiotic processes and system-wide parameters.
U. Unknown

List processes affected in the comment & citations.

2. Impact on Community Structure 

Select the one letter that best describes this species’ impact on community structure: 

A. Major alteration of community structure (e.g., covers canopy, eliminating most or all layers of vegetation below)

B. Significant impact on at least one layer of the vegetation (e.g., creation of a new layer, elimination of an existing layer)

C. Influences structure in only one layer (e.g., changes density or total cover of a layer)

D. No impact; establishes in an existing layer without influencing its structure

U. Unknown

List alterations affected in the comments & citations field.

3. Impact on Community Composition

Select the one letter that best describes this species’ impact on community composition: 

A. Causes major alteration in community composition. For example, results in:

· the extirpation or sharp reduction in abundance of several common native plant, animal, or fungal species, or 

· the extirpation of one or more native species thereby reducing biodiversity, or 

· significant increases in the proportion of non-native species in the community, or

· may form a monospecific stand due to allelopathy.

B. Significantly alters community composition (e.g., produces a significant reduction in the population size of one or more common native species in the community).

C. Influences community composition (e.g., reduces recruitment of one or more common native species which will likely result in significant reduction in the abundance of these species in the long-term).

D. No impact; causes no perceivable change in common native populations.

U. Unknown

State how community composition is affected in the comments & citations field.

4. Impact on Individual Native Plant or Animal Species

Examples of individual impact include:

· Outcompetes native species

· Hybridizes with native species

· Parasitizes native species

· Poisons native species

· Hosts non-native disease which damages native species

· Distracts pollinators from native species

Select the one letter that best describes this species’ impact on individual native species:

A. Major impacts (e.g., has negative impacts on more than 50% of the individuals of one or more native species).

B. Significant (e.g., has negative impacts on 20 to 50% of the individuals of one or more native species).

C. Occasional (e.g., has negative impacts on 5 to 20% of the individuals of one or more native species).

D. Little or no impact (e.g., no known reports of competitive suppression, hybridization, parasitism, or other negative impacts).

U.
Unknown

List impacts on individual native species in comments & citations field.

5. Conservation Significance of the Communities and Native Species Threatened 

Many non-native plants occur primarily in disturbed, low quality habitats that are dominated by other non-native species. Non-native plants have a greater impact if they:

(i) directly or indirectly threaten native species or communities that are considered rare or vulnerable (e.g., legally protected in the region (such as federally listed in the U.S.) or ranked G1-G3 by NatureServe and the Natural Heritage Network), or 

(ii) threaten outstanding, high quality occurrences of common community types (e.g., NatureServe Element Occurrence Ranks A & B).  

Select the one letter that best describes the conservation significance of native species and communities impacted by this non-native species:

A. Highly significant (e.g., known to inhabit one or more vulnerable or high quality communities and/or often threatens rare native species).

B. Moderately significant (e.g., may occasionally threaten vulnerable or high quality species or communities).

C. Low significance (e.g., usually inhabits common, unthreatened habitats and rarely impacts vulnerable or high quality species or communities).

D. Insignificant (e.g., found in human-disturbed habitats and is not known to impact any vulnerable or high quality native species or communities).

U. Unknown

List affected rare or vulnerable native species or communities in the comments & citations field.
Section II. Current Distribution And Abundance
6. Current Range Size in Region

Note that sizes are for generalized ranges where the species is present as a non-native outside cultivation, not just the range where it has its greatest impacts.  This area is usually much greater than actual acreage infested.  

Also note: 3,000 sq. mi. is approximately the size of a few Midwestern U.S. counties. 300,000 sq. mi.. is approximately the size of Texas, or California and Nevada combined; 1,000,000 sq. mi. is approximately one-third of the contiguous United States. 

Select the letter that best describes the current range in the region of interest: 

A. Widespread in region  (>30% of region; e.g., 1,000,000 sq. mi. in U.S.).

B. Substantial part of region (10-30% of region; e.g., 300,000 - 1,000,000 sq. mi. in U.S.).

C. Small part of region (0.1-10% of region; e.g., 3,000 – 300,000 sq. mi. in U.S.).

D. Isolated or spotty range in region (<0.1% of region; e.g., < 3,000 square miles in U.S.).

U. Unknown

Specify approximate date of range information in the comments & citations field.  If you are using a summary source, cite the summary source (e.g., Kartesz 1999).

7. Proportion of Current Range Where The Species Is Negatively Impacting Biodiversity 

Within the area where this species is now established (from question 1 above), in what proportion of that area is the species causing negative impacts on biodiversity?  The question seeks to determine not the proportion of habitat the species infests, but rather the generalized range within which it has significant negative impacts. 

Select the one letter below that best describes the portion of the species’ range in the region, in which this species has been identified as a problem to native biodiversity:

A. Greater than 50%

B. 21 to 50%

C. 6 to 20%

D. 0 to 5% 

U. Unknown

8. Proportion of Region’s Biogeographic Units Invaded

Examples of biogeographic units include:

· biogeographic provinces 

· ecological regions (e.g., Bailey’s ecological regions)

· terrestrial natural communities (e.g., Holland’s natural communities)

· vegetation zones 

· major watersheds

Select the letter that best describes the proportion of the region’s biogeographic units in which the species is currently established:
A. Present in most biogeographic units (>50%).

B. Present in many biogeographic units (20-50%)

C. Present in a few biogeographic units (<20%), or one major unit (e.g., Colorado River watershed).

D. Present in only one minor biogeographic unit (e.g., the Green River, a tributary of the Colorado River).

U. Unknown

Specify kind of biogeographic units considered in the comments & citations field.

9. Diversity of Habitats or Ecological Systems Invaded in Region 

Examples of habitats or ecological systems include: 

· coastal dunes

· bottomland hardwood

· salt marsh

· savanna

· upland conifer forest

Select the one letter below that best describes the number of habitats or ecological systems that this non-native species invades within the region of interest: 

A. Many (6 or more distinct) diverse habitats or ecological systems invaded.

B. Moderate number (4-5 distinct) of habitats, or ecological systems invaded.

C. Small number (2-3) of similar habitats or ecological systems invaded.

D. Only a single habitat or ecological system invaded.

U. Unknown

List up to 8 habitats this species has invaded in the comments & citations field.
Section III. Trend in Distribution and Abundance
10. Current Trend in Total Range Within the Region

Select the letter that best describes the current trend: 

A. Expanding in all parts of range and/or spreading into new portions of the region of interest.

B. Increasing in parts of range but not all.

C. Stable

D. Declining or known only historically.

U. Unknown

11. Proportion of Potential Range Currently Occupied

The question is intended to determine the proportion of the generalized range that this species is estimated to be capable of occupying if it is not controlled rather than the proportion of habitat the species already occupies.

Select the one letter below that best describes the proportion of potential range occupied: 

A. Less than 10%

B. 10-30% 

C. 30-90% 

D. Greater than 90%

U. Unknown

12. Long-Distance Dispersal Potential Within Region 

For a typical population, what is the potential for long-distance dispersal (> 100 km, 60 miles) by humans, other animals, or by abiotic factors (e.g., wind, floods, rivers, etc.)? 

Select the one letter below that best describes the long-distance dispersal potential:

A. Long-distance dispersal by humans, animals, or abiotic factors frequent (e.g., wide-ranging birds or mammals, wind-blown spores or small seeds, regular ocean or river currents).

B. Long-distance dispersal infrequent (e.g., heavier wind-dispersed seeds, more localized birds or mammals, periodic floods).

C. Long distance dispersal rare but known (e.g., major floods, hurricanes, or other unusual weather events).

D. Long distance dispersal seldom or never. 

U. Unknown

List known long-distance dispersal mechanisms in the comments & citations field.

13. Local Range Expansion or Change in Abundance 

Is the species increasing in abundance locally and/or expanding its local range (peripheral expansion), based on trends of the past 10-20 years?

Select the one letter below that best describes the local range expansion or change in abundance:

A. Local ranges and or species abundance (cover, density, frequency, etc) increasing rapidly (e.g., area occupied likely to double within 10 years in most areas where it doesn’t already fully occupy its potential habitat and/or abundance increasing by >25% of current values). 

B. Range expanding at a moderate rate (e.g., area occupied likely to increase by 50% in 10 years or to double within 50 years) and/or species abundance increasing significantly in 25%-75% of the area that it has already invaded.

C. Range expanding slowly and/or abundance increasing significantly in only a small portion (<25%) of the area that it has already invaded.

D. Species abundance and local range stable or decreasing across the entire area it has already invaded. 

U.
Unknown 
14. Inherent Ability to Invade Conservation Areas and Other Native Species Habitats 

Use information about whether or not the species has invaded intact conservation areas already. This can be used to predict whether it will be able to invade new conservation areas.  If possible, use information from areas where the species is not native (including the region of interest and other parts of the world).  If no information is available on the species behavior in its non-native range, use information from its native range but be aware that this will likely yield a conservative view of its potential behavior since pathogens, predators, and competitors likely limit population expansion in its native range.

Select the one letter below that best describes the species’ ability to invade conservation areas:
A. Often establishes in intact or otherwise healthy, late successional or mature native vegetation.

B. Often establishes in mid- to late-successional native vegetation where minor disturbances may occur  (e.g., tree falls, hiking trails, streambank erosion), or in minor disturbances within otherwise mature vegetation, but not establishing in intact mature native vegetation.

C. Establishes only in areas where major human-caused or natural disturbance has occurred in last 20 years  (e.g., post-hurricane sites, landslides, highway corridors).

D. Not known to spread into conservation areas on its own (e.g., species may persist from former cultivation, or be present along edges).

U. Unknown

15. Similar Habitats Invaded Elsewhere

Is this species established outside its native range in places besides the region of interest?  If so, has this species escaped in habitats/ecosystem types that are analogous to habitats/ecosystem types that exist in the region of interest (e.g., U.S.), but which it has not yet invaded?

Select the one letter below that best describes the number of similar habitats or ecosystem types invaded in other regions:

A. Escaped in 3 or more habitats/ecosystem types which it has not yet invaded in the region of interest but which exists here (e.g., for U.S., has invaded Mediterranean grasslands, savanna and maquis in southern Europe; these are analogs to California grasslands, savanna, chaparral).

B. Escaped 1 or 2 habitats/ecosystem types which it has not yet invaded in the region of interest.

C. Escaped elsewhere but only in habitat types which it has already invaded in the region of interest.

D. Not known as an escape except in the region of interest.

U. Unknown

In comments & citations, list other regions (continents, countries, or island groups) where escaped, and list pertinent habitats where known.

16. Reproductive Characteristics

The following are some reproductive characteristics typical of invasive species; place a check in the Yes box of those that characterize this species.

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Reproduces readily both vegetatively and by seed or spores

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — If reproduction is by seeds or spores, produces over 1,000 seeds 











or spores per plant annually

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Reproduces more than once per year

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Rapid growth to reproductive maturity

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Seeds (or spores) remain viable in soil for three or more years

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Has quickly spreading rhizomes that may root at nodes

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Resprouts readily when cut, grazed, or burned

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Fragments easily and fragments can become established 

elsewhere

 FORMCHECKBOX 
 Yes    FORMCHECKBOX 
  No   FORMCHECKBOX 
  Unknown  — Other reproductive factors contributing to invasiveness 


(Explain in comments)

Select the letter that best describes the reproductive characteristics of this species:

A. Extremely aggressive (e.g., strongly exhibits three or more of the above characteristics).

B. Moderately aggressive (e.g., strongly exhibits two of the above characteristics).

C. Somewhat aggressive (e.g., strongly exhibits one of the above characteristics).

D. Not aggressive (e.g., has none of the above characteristics or weakly exhibits a few characteristics).

U. Unknown

Section IV. Management Difficulty 
In addressing the questions in this section, consider how feasible and appropriate known controls are for use in conservation areas and other native species habitat.

17. General Management Difficulty

Given the current state of knowledge regarding management methods, how difficult is it to control an established stand of this species? 

Select the one letter below that best describes the difficulty to control an established stand:

A. Managing this species normally requires a major, long-term investment of human and/or financial resources or is not possible with available technology (e.g., >$1,500 per hectare per year for 5 years or more).

B. Management requires a major short-term investment of human and financial resources, or a moderate long-term investment (e.g., >$1,500 per hectare per year for less than 5 years OR $500 per hectare per year for 5 years or more).

C. Management is relatively easy and inexpensive; requires a minor investment in human and financial resources (e.g., <$100 per hectare per year for less than 5 years).

D. Managing this species is not necessary (e.g., species does not persist without repeated disturbance).

U. Unknown

Comment on both the difficulty of control and on the extent of knowledge that exists regarding the management of this species in the comments & citations field.  Keep such comments brief -- do not go into detail on control methods.

18. Minimum Time Commitment

What is the minimum time commitment needed to control (e.g., reduction to acceptable levels which can be maintained with little effort) this species at a 1-hectare (~2.4 acre) site, including follow up survey and monitoring?  Consider longevity of seed, shoot, or root banks as appropriate, and include time necessary for restoration if this is necessary.

Select the one letter below that best describes the minimum time commitment for controlling a 1-ha site:

A. Control requires at least 10 years. 

B. Control requires 5-10 years.

C. Control requires 2-5 years.

D. Control can normally be accomplished in 1-2 years.

U. Unknown

19. Impacts of Management on Native Species

Do the effective methods for managing this species normally cause significant and persistent reductions in the abundance of native species?  (Note that this is sometimes referred to as collateral or non-target damage.)

Select the one letter below that best describes the collateral damage of control methods:

A. Yes, the only effective methods for managing this species normally cause significant and persistent reductions in the abundance of native species (>75% of the time).

B. The only effective methods for managing this species reduce native species abundance or cause other unacceptable damage 25 – 75% of the time.

C. The only effective methods occasionally cause significant persistent reductions in native species abundance (<25% of the time).

D. Effective control methods rarely or never cause significant reductions in native species abundance or cause only ephemeral reductions (lasting <2 years).

U.
Unknown

20. Accessibility of Invaded Areas

Select the one letter below that best describes the accessibility of infested areas for treatment:

A. Many invaded areas (hundreds of thousands of acres, or >30% of area it infests) are not accessible for treatment (e.g., they are on very steep slope or canyon walls, or in roadless areas).

B. A substantial percentage of the area invaded by this species is inaccessible (tens of thousands of acres, or 5-30% of the area it infests).

C. A significant but relatively small percentage of the area invaded by this species is inaccessible (thousands of acres or <5% of area it infests).

D. Little or none of the area occupied by this species is inaccessible.

U.
Unknown
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