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Cooperative Agreement Between National Park Service – Rocky Mountain CESU and Utah State University (USU)

Scope of Work – Northern Colorado Plateau Network (NCPN) Invasive Non-native Plant Inventory in ARCH, CANY, HOVE, NABR, BLCA and ZION (2003-2004)

I. Background and Justification:
Invasive, nonnative plants represent the greatest collective threat to the natural (and cultural resources) in parks throughout the National Park System. Throughout the Intermountain West, invasive plants distinctly jeopardize the integrity of natural ecosystems.  Threats to biological diversity through the displacement of native plant and wildlife species and subsequent changes to natural processes, such as alterations to fire frequency and intensity and natural hydrological conditions, are risking significant impairment to park resources.

The management and control of invasive non-native species has been identified as a high priority issue within the National Park Service (NPS) and is specifically, under the Government Performance and Results Act of 1993, identified as an accountable goal for all national park units.  Executive Order 13112 signed on February 3, 1999, further identifies and strengthens the obligations of federal agencies to address the significant economic and biological threats posed by non-native species. 

Additionally, the NPS has emphasized the importance of invasive species issues and their associated impacts by identifying non-native species as one of three major areas of focus under the Natural Resource Challenge initiative (1999).  The Natural Resource Challenge specifically states that "Identifying, mapping and evaluating nonnative species are critical for effective management".  Similarly, the development of the Exotic Plant Management Team (EPMT) initiative has further confirmed the dedication of the NPS to the management and control of invasive plant species.  However, the EPMT program has a primary funding focus on the actual treatment and control of weed infestations and has not been established as a funding source for the actual inventory and mapping of invasive weed populations.  Although the Natural Resources Challenge identifies the need for obtaining "accurate data about nonnative species distributions" as critical to meeting the goal of effective and efficient management, a specific funding source to accomplish this goal was not identified.

To meet this need, in 2001, the Intermountain Region Support Office in Denver took on the task of preparing a Natural Resource Preservation Program (NRPP) proposal to secure funding to conduct invasive plant mapping in high priority areas of parks throughout the Intermountain Region.  The project was selected for funding by the NPS Washington Office. An implementation plan for this project describes the overall project approach and methods (NPS 2002).  Northern Colorado Plateau Network parks were scheduled for funding in FY 2003 and FY2004 and this current agreement describes the work intended to meet the goals of the original project proposal. Inventory and mapping methodologies in this agreement have been slightly modified and streamlined from the original proposal.  These modifications are based on mapping protocol development work in Northern Colorado Plateau Network over the past year and described later in this document.

The Northern Colorado Plateau Network Inventory Study Plan for Vascular Plants and Vertebrates (NPS 2000) identified a need for invasive plant inventory and mapping in all network parks.  However, biological inventory funding was only sufficient to cover invasive plant mapping in a portion of one park, Dinosaur NM.  The DINO invasive plant inventory project was initiated in FY 2002 and will be completed in FY 2003.  The cooperator for the DINO project is Dr. Steve Dewey of Utah State University (the same as this current agreement).  Mapping methodologies at DINO were developed, tested and revised over the course of the field season.  The Northern Colorado Plateau Network feels that these methodologies are adequately developed for application to invasive plant mapping work throughout the network.  

Under this task agreement Utah State University will supply a 3-person field crew to travel to and map invasive plants in specified portions of six NCPN parks during FY 2003 and FY2004.  NPS is complementing the USU effort by hiring two additional field crews which will be stationed at CARE and CANY during the 2003 field season. Funding for these field crews is primarily coming from the NCPN network and prototype program and is supplemented by the Colorado Plateau EPMT.  USU will conduct initial field-based training for the NPS crews.  It is also anticipated that USU will provide data management support for the NPS crew collected data, as well as working with legacy data.  This additional data work will be funded under a separate task agreement.

II. An Opportunity for Cooperation

Utah State University (USU) and the NPS have established a partnership through the Rocky Mountain Cooperative Ecosystem Studies Unit (CPCESU) hosted by University of Montana, in Missoula, Montana.  The NPS has entered into a Cooperative Agreement with USU for the purpose of fostering research, technical assistance, and education in NPS units.

As part of the NPS Natural Resource Challenge (1999), the Northern Colorado Plateau Inventory and Monitoring Network has identified invasive weed inventory needs at several parks and monuments (NPS 2000).  Furthermore, invasive plants have been identified as a prototype protocol development theme for vital signs monitoring in the NCPN.  We believe that Utah State University is uniquely suited to assist the NPS in these endeavors because of the strength of its invasive plant program.

III.  Objectives

1) Work with the park and network natural resource staff and existing data sources to develop lists of target invasive plants for inventory purposes.  The invasive list will likely include approximately 35 to 40 target taxa 

2) Conduct targeted field surveys to document distribution and abundance of invasive non-native plant species across the range of habitats represented in the  designated areas within the 6 parks (10,000 acres) and additional areas and parks as time allows.

3) Identify specific habitat characteristics that may be important in controlling the distribution and abundance of species of interest.

4) Work with national, regional, network, and park staff to test and refine data collection and management tools and field techniques that may be used in future invasive plant inventory, monitoring and data management systems developed by NPS, in cooperation with partner agencies and organizations.

5) Collect voucher specimens for any target invasive non-native plants encountered in the six parks that presently lack vouchers.  Process the specimens for deposit in herbaria at the appropriate park and USU.

6) Based on inventory results, identify significant sources of weed introductions and vectors involved in weed spread in each area surveyed.  Recommend methods for invasive plant monitoring that will aid NPS staff in developing an effective invasive plant management plan.

7) Summarize information in appropriate formats to contribute to the population of National Park Service service-wide and network databases, including GIS, NPSpecies, Dataset Catalog, NRBibliography, ANCS+, and any prototype invasive plant databases that are under development.

8) Provide field-based training for NPS hired seasonal inventory crews.

IV.
Approach

Park natural resource staff and the NCPN Vegetation Ecologist will work closely with the PI to provide existing information and advice that may be helpful in planning field surveys and in gathering and analyzing data.  NCPN staff will work with the PI to ensure that all data are assembled and provided to the network in a useable format.  

V.
Study Areas

Field crews will inventory and map noxious weeds in priority units of 6 National Parks or Monuments (totaling approximately 10,000 acres) in the Northern Colorado Plateau Network (NCPN).  These areas were identified in the Intermountain Support Office Project Proposal and Implementation Plan (NPS 2002).  It is anticipated that the revised field methods will result in a more efficient effort and that the USU will be capable of mapping additional acreage. These additional areas will be identified with input from park and network staff.

Surveys will target the most likely invasive plant habitat, with priority given to areas most likely to be impacted by park development and visitor use activities.  Specific survey requests received from each park up to this date include:

Arches NP (ARCH), Canyonlands NP(CANY), Hovenweep NM (HOVE), and Natural Bridges NM (NABR) - Map priority canyon bottoms, riparian zones, and roadsides.  The Southern Utah Group of parks is part of the Northern Colorado Plateau Prototype Park Cluster.  Planning for both prototype monitoring & network vital signs monitoring are underway. Weed distributions, especially in riparian areas, have been identified as extremely high priority needs for these planning efforts.

Black Canyon of the Gunnison NP (BLCA) - Map the inner canyon river corridor.  BLCA has filed a claim for a federal reserved water right in Colorado Water Court (January, 2001).  Knowledge of information on weed issues within the inner canyon is needed to determine the relationship of weed species and proposed new flow regimes.  Project will also augment on-going and planned BLM activities to inventory, map & manage weed species within the Gunnison Gorge NCA.

Zion NP (ZION) - Map priority riparian habitats, high visitation zones, and areas with fire and past land use disturbances.  The issue of invasive plant management is a high priority for ZION.  The park has an active weed management program and has already documented weed distributions for some areas of the park.  Inventory and mapping for additional priority areas would greatly enhance the park's effectiveness in addressing nonnative plant issues. 

VI.
Field Methods

Field survey, mapping, and data processing procedures adopted by Utah State University in the 2002 inventory of invasive plant species in DINO will be utilized in this survey.  Refer to “Invasive Weeds and Rare Plants 2002 Field Survey of Dinosaur National Monument’s Green River District – Section 1: Summary of Methods and Results” in Dewey et al. 2003 and Appendix A for a more detailed description of methods.  These methods meet the minimum mapping standards established by NAWMA and most of the core elements identified by the NPS Intermountain Region Weed Mapping Committee.  Appendix B provides a table indicating the relationship of NCPN data fields to NAWMA standards and IMR Weed Mapping recommendations.  A rationale is presented where we plan on deviating from the IMR recommended data fields. 
All weed mapping activities by the USU crew will be performed using a Trimble GeoExplorer 3 global positioning system (GPS).  The GeoExplorer 3 is a small, handheld unit with 2 to 5- meter accuracy.  The portability of this GPS makes it easier for transport and/or use on longer trips or in difficult terrain.  Field location data will be differentially correcting in the production of final digital products.  The crew will record invasive plant occurrence data in hard copy (USGS 7.5' topographical maps) if GPS technology is impractical or in case of equipment malfunction. All data from field maps will be converted to digital format.  

All invasive plant infestations 1 acre of less in size will be recorded as single point features. Infestations between 1 and 5 acres will be recorded as area, gross-area, or line features in the field, but will be converted to point features later if requested by NPS.  Individual plants or infestations separated by more than 50 yards (25 meters) of weed-free area will be considered as separate infestations. Accompanying data to be collected will include canopy cover of targeted species within each infested area. 

The area of each infestation reported as a point feature will be estimated visually (using a laser rangefinder) and placed in the size category most closely matched to its actual area:  1) 1 to few plants, 2) 0.1 acre, 3) 0.25 acre, 4) 0.5 acre, 5) 1 acre, 6) 2.5 acres, or 7) 5 acres.   Canopy cover of all infestations will be estimated visually and placed in categories of:  1) trace = less than 1 percent, 2) low = 1 to 5 percent, 3) moderate = 6 to 25 percent, and 4) high = 26 to to 50, or majority = 51 to 100 percent.  

Mapping activities will be conducted at as fine of a scale as required to achieve 90 percent or greater confidence that all invasive plant infestations (0.01 acre or larger) within each survey area are detected.  In heavy cover and/or for very difficult-to-see species this may mean slowly walking detection swath widths as narrow as 25 yards.  In very open terrain and/or for highly visible species such as saltcedar, effective swath widths may be as great as 300 yards.   The width of survey swath required to obtain at least a 90 percent confidence level will be determined and adjusted as needed by each surveyor based on variations in terrain, walking speed, associated vegetation, and target species.     

Field crews will mark survey routes (with dates) on USGS 7.5' topographic maps to assist in determining adequacy of coverage.  Daily routes also will be recorded using the “between feature” position recording option of the GeoExplorer GPS units.  This function automatically records the surveyor’s route of travel.   The interval for collecting “between-feature” GPS points will be adjusted to correspond to the effective swath width (described above) for each area surveyed.   Swath width categories will be 25, 50, 100, 150, 200, 250, and 300 yards.   The investigator will consult with the NPCN Data Manager to ensure that survey areas are documented following the NCPN GPS protocol.  

Survey team members will search for targeted undesirable plants selected from a list of regionally recognized invasive species (Appendix C), and any additional species requested by the individual parks (Appendix D).  Any other new non-native species recognized as potentially invasive in the West will be noted if found.  Target invasive non-native plant species for each park will be identified in consultation with park botanists and any other knowledgeable sources. We expect this list to include approximately 35 to 40 taxa.  Field crews will become familiar with target taxa and their potential habitats, and will plan survey dates and routes to maximize chances of encountering the target species.

Invasive plant species and representative habitats will be photographed, where possible uring 35 mm slide film.  Voucher specimens will be collected when no historical voucher exists for a particular location

Project budget and schedule have been prepared to allow for the survey of approximately  50 acres per field day.  Potential habitat within each section will be reviewed prior to planning each day's travel route by studying aerial photographs, and/or topographic maps.  Field crew(s) will consist of 2 or 3 people walking the planned survey route each day.  More time will be spent in priority areas and areas of concentrated invasive plant habitat.  Priority areas will be identified in consultation with the park botanists. Survey crews will be equipped with a list of vouchered invasive plant taxa occurring in each park (provided by NPS).  As time permits, voucher specimens will be collected for invasive plant taxa that are not represented by voucher specimens collected in the parks 

Planned survey routes will include areas of likely weed seed introduction and other areas identified as significant known or potential source or vector areas.  The park natural resource staff will provide assistance in identifying important areas to include. More attention will be given to important areas within the survey area planned for each day.  Much of each park is rugged backcountry.  Survey crews will be prepared to camp in primitive conditions, on occasion, to minimize travel time.

Data specifications are described in detail later in this agreement. GPS data normally will be downloaded into a laptop computer at the end of each day, and backed up on zip or floppy disks.   

VII.
Project Schedule

The field component of this project will be approximately 44  weeks (approximately 132  person-weeks), spread over two years.   Progress will be evaluated at the end of the first year to determine priority work and schedule in year 2.  If the pre-determined areas to be surveyed in a park require less time than anticipated in this agreement, the USU crew will be available to survey as many additional acres as possible during the time period scheduled for the project.  
Table 1.
Projected 2003 Schedule of Field Work (USU crew – 22 weeks)  

	LOCATION
	DESCRIPTION 
	ACRES TO SURVEY
	DATES

	LOGAN


	USU Crew and NPS Crew-Leader Training
	
	Apr 21  –  May 2   (2 weeks)

	ZION


	NPS Crew Training

Map high visitation areas

Map high priority areas of fire and past land use disturbance areas


	75

1000


	May 5-9

May 11 – May 30   (3 weeks)



	ARCH
	Map "Salt Wash" from the   Colorado River north to park boundary


	  1000
	Jun 2 – June 27   (4 weeks)

	CANY
	Map Salt Creek:  lower half of  Cathedral Butte to Colorado River


	1200
	Jun 30 – Aug 1   (5 weeks)

          

	NABR
	Map major canyon bottoms and 20 linear miles of roadside
	1000
	Aug 4 – Aug 29   (4 weeks)  



	BLCA
	Map inner canyon river corridor


	  290
	Sep 1 – Sep 19   (3 weeks)




Table 2.
Projected 2004 Schedule of Field Work (USU crew – 22 weeks)  

	LOCATION
	DESCRIPTION 
	ACRES TO SURVEY
	DATES

	LOGAN


	Crew training
	
	Apr 19 – Apr 30  (2 weeks)

	ZION
	Map high priority riparian zones
	1500
	May 3 – Jun 4   (5 weeks)



	ARCH
	Map Courthouse Wash - Colorado River to park Boundary 


	680
	Jun 7 – Jun 25   (3 weeks)

	CANY
	Map Salt Creek: upper half of Cathedral Butte to Colorado River


	1300
	Jun 28 – Aug 6   (6 weeks)

          

	HOVE
	Map Canyon bottoms and spring sites throughout entire monument


	785
	Aug 9 – Aug 27   (3 weeks)

	BLCA
	Map inner canyon river corridor


	390
	Aug 30 – Sep 17   (3 weeks)




Estimated average of 50 acres surveyed per day (250 acres per week) by a 3-person crew working 40 hours per week.  Includes daily travel time, daily data-download from GPS to computer, and daily review and verification of field data for accuracy and completeness.

2003

March-April

Refine work plan, budget and schedule.

April


Orient and train field crew

May-September
Field work. Preliminary field report due Sept. 30th.

October

Data management and progress report preparation.

December

Submit progress report and first year data

2004

February-March
Review progress and plan field schedule.

May-August

Field work.  Preliminary field report due Sept. 30th.

September

Data management and report preparation.

December 15

Draft final report.

2005

January 31

Final Report.

VIII.
Other Considerations

Voucher Specimens

Vouchers will only be collected for invasive plant species that are not currently represented by vouchers collected from the  parks. NPS will provide a print-out from NPSpecies for use by field crews in determining whether a voucher exists. All voucher specimens will be processed for deposit in herbaria at USU and individual park collections.  All specimens will be curated and managed following NPS service-wide protocols.  Specimens collected as part of this project will be affixed with National Park Service issue labels containing information on species, collector, date of collection, collection site and NPS record number. Specimen data is also required in electronic format per product specifications found later in this agreement.  The PI will coordinate with the NCPN I&M Data Manager to ensure adequate documentation and data collection.  At the time a research permit is issued to the PI, an NPS accession number will be provided.  At the end of each field season the number of plant vouchers collected will be determined and at that time NPS will assign a range of NPS catalog numbers to be assigned by the PI to those specimens.  NPS Accession and catalog numbers (as well as USU numbers) are required as part of the final data deliverables.

General Photographs

In addition to the photographic species vouchers the PI is requested to document representative photos (35-mm original slides) of species and habitats inventoried.  A sampling of photographs of field crews doing inventory work are also requested.  Photos will be labeled according to specifications in the product section.

Data Management

Field crews will be responsible for data entry and validation during the course of the field season.  All datasets will be compatible with the NPS I&M databases.  Field requirements are mostly described in the product and data specification section of this agreement, although some additional data fields will need to be mutually agreed to by the cooperating parties.  The NCPN data manager will work together with the USU investigators to ensure that all NCPN and investigator specific data management needs are identified and coordinated prior to initiation of fieldwork.

Equipment and Logistics
NPS will provide maps and assistance with habitat identification and orientation.  NPS will work with USU to arrange logistical support.  
USU will provide field crew members their own 2-way radios for communication with each other.  However, if crews are working in remote areas NPS will arrange (if possible) to provide the crew with a NPS radio for emergency communications.  NPS will also assist with incidental logistical needs—water re-supply, assistance with camping arrangements, backcountry hiking/camping permits, etc.  Whenever possible, an NPS staff person will accompany survey crews, to help with the survey work.  NPS will arrange for office space, when needed, for data download, analysis and back-up.  

Permits

The National Park Service requires that a research permit be issued for on-the-ground inventory work in park units.  The NCPN Vegetation Ecologist will initiate the request for a multi-park research permit and assist the principle investigator in completing all necessary documentation for the permit(s).  In addition, as part of this agreement the investigator will provide a summary of research work accomplished each year in the electronic Investigators Annual Report NPS database by the required deadline.

IX. INVASIVE PLANT INVENTORY PROJECT DELIVERABLES

Work under this cooperative task agreement focuses on collection of field inventory data for invasive non-native plants and summary and analysis of data.  All cooperators shall have full opportunity to review, cooperate in planning, execution, and publication of the results of the work conducted under this agreement. 

The National Park Service (NPS) utilizes a suite of service-wide Access databases to track species information.  In addition, the NCPN Inventory and Monitoring Program has developed a database system for managing inventory and monitoring data for network parks.  In order to obtain information compatible with NPS databases and NCPN I&M program planning needs, the following reports and deliverables are required. USU will be responsible for obtaining technical peer review of the products. NPS will be responsible for management review and approval of all products, including reports. All interim reports and data products will be submitted to the Northern Colorado Plateau Network Vegetation Ecologist in Moab, Utah.

The PI will provide a preliminary field season report by September 30 of each year (2003 and 2004) of the project. A progress report and initial set of data deliverables (from first field season) will be due to the NCPN by December 15, 2003.  A review draft of a final report and all data deliverables is due by December 15, 2004.  The PI will then finalize the report incorporating NPS review no later than January 31, 2005.   Two printed hard-copies of reports will be submitted, in addition to MSWord-compatible format.  The final report will also be provided in a portable document format (pdf).  The cooperator will prepare a consolidated report for the network project, individual park finding will be included in separate chapters, so that park based information is readily accessible.  Tabular and spatial data associated with the project will be provided in MS Excel and ArcView GIS formats, respectively.

Preliminary Field Report – Due September 30, 2003 and September 30, 2004

This report is needed by the network to satisfy fiscal year end reporting requirements at the park and national levels.  At a minimum the preliminary report and deliverables shall include:

1) Brief descriptive summary of project goals, methods and work accomplished during the field season 

2) Documentation of Sites Sampled and Level of Effort.  Provide overall project field schedule, areas of parks visited, dates of visits and observers associated with each visit.  Maps of areas surveyed and species locations may be included in this report, but are not required.

3) Preliminary report of current year study findings.  Highlight species surveyed and new park invasive  plant species documented.

4) If possible, submit photographs of noteworthy findings and/or examples of field sampling techniques that can be included in the NCPN report to the Washington Office.

5) Any other preliminary findings, thoughts, or recommendations at this point.

First Field Season Progress Report and Data Deliverables – Due December 15, 2003

List and documentation of survey areas and effort

· Include information identified in preliminary report, Item 3 above, but more detail on methods and results.

· Prepare maps of each park showing locations of survey areas and invasive plant species occurrences.

· Describe in more detail than preliminary report the level of effort such as areas surveyed, dates, number of acres, people hours, total number of observations, etc. 

· Provide information on all project participants – names and credentials.

Report on initial field season results. 

Provide updates to park invasive lists per specifications below. Provide a list of what species have been documented with specimen vouchers and photographic vouchers during the initial field season. Submit voucher specimens, if collected.

Provide brief evaluation of field methods and recommend any adjustments needed prior to the second field season.

First year tabular and spatial data per the data deliverable specifications below.
Draft Final Report and Data Deliverables – Due December 15, 2004

Final Report and Data Deliverables – Due January 20, 2005

This report and associated data deliverables will provide the full set of documentation needed by Northern Colorado Plateau Network Parks and the Intermountain Region Support Office for this project.  Report contents should address the overall inventory project objectives and the specifications for report and data deliverables that are described below.

Final Report Content Requirements.  The report needs to include, but is not limited to, the items described below.  The actual format and arrangement of this information may be determined by the PI.

1) Detailed description of study objectives, study area, methods and level of effort expended.

Include description of how study sites and observation points were selected and how their locations are documented. 

List and documentation of study sites and effort

· Include information identified in preliminary report, Item 3 above.

· Prepare maps of each park showing locations of survey areas and invasive plant species occurrences. Maps should also be provided to show areas surveyed that are free of weed infestation.

· Describe in detail the level of effort such as areas surveyed, dates, number of acres, people hours, total number of observations, etc. 

· Describe extent and type of photographs taken to document survey areas or specific species occurrences and habitats.

2) Description of data analysis and results.  This section should provide a detailed results and discussion of the study, park species lists updates and assessment of species abundance and distribution.  The report shall include but is not limited to the items listed below. 

a) Survey Results and Species List Status and Update

· Please describe clearly what work was done in each year, as well as clearly indicate what results were obtained in each year. 

· Provide updated invasive non-native plant species lists. Indicate what new species have been added to each park list

· Present species distribution and abundance information and analysis.  It would be good to show distribution maps for each species surveyed in the project with a species account/description.  Also could relate distribution patterns to known invasion corridors and patterns of human use.

· Provide updated list of bibliographic references for park invasives.  (The NCPN will provide the PI with a current bibliographic list at the start of the project.)

b) List of what species have been documented with specimen vouchers and photographic vouchers as part of this project. 

c) Identify significant sources of weed introduction and vectors involved with weed spread within the  parks. 

3) Study and Management Recommendations and Conclusions.  

· Recommend methods for invasive plant management that will aid  park staff in developing effective invasive plant management plans.

· Prepare evaluation and recommendations on invasive inventory and data management protocols for use in future studies.

· Provide recommendations on future work or any other comments about the course of this study.

· Include somewhere in the report a brief description of the name and qualifications of each inventory crew- member.

Data Deliverables.  This section describes the variety of data to be generated by this project.  The NCPN staff will work with the PI to adjust these data requirements to meet the needs of the current invasive inventory project.  The NCPN data manager will work with the PI in determining any final tabular or GIS data formats.

1)  Park Master Species List Updates

NPS will provide an Excel spreadsheet containing a master invasive plant species list for each park that is current as of May 1, 2003.  This list contains invasive species known to occur or potentially occurring in each park, along with fields indicating each species' abundance, and the number of known vouchers (both photographs and specimens).   The PI will review this list and make any individual field updates in red text, strike-through any species deletions, and indicate new species additions to the list in green text.  The PI will explain all recommended changes to individual list data fields in an associated 'Comments' field.  See Appendix E for documentation and key for a complete list of fields and values for species lists.

2)  Field Data

Location data will be compiled for all areas surveyed, in addition to specific locations where a targeted species is observed, photographed or collected. Geographic location data will be obtained using GPS units with a horizontal precision that does not exceed 10 meters, and all GPS data and associated Shapefiles will be provided to the I&M as part of the annual report.  Polygons for survey areas, and for all GIS features for targeted species locations, will be assigned unique IDs that will provide a link to associated tabular attribute data.  

Methodology for acquiring, recording, and processing field data is detailed in Appendix A.  Specific field lists and definitions are provided in Appendix F.  Appendix I provides a copy of the GIS data dictionary that will be used.

3)  Specimen and Photo Vouchers

If an observation results in a specimen collection, the following fields must be completed: the unique location ID, collector's name, collection number, NPS accession number and catalog number, specimen description and condition, the name of the person identifying the specimen, and the name/location of repository where specimen will be stored.   All specimens collected will be affixed with National Park Service specimen tags or labels containing the following information: park code, Latin name, common name, accession number, catalog number, locality, habitat, name of collector, collection number, and collection date.

If an observation results in a photographic voucher being taken, the unique location ID, photographer name, and photo ID must be recorded in the data tables.  Photo vouchers will be provided as 35mm color slides in archival-quality plastic sleeves, and will be labeled in indelible ink with photo ID, species latin name, and park, photographer, and date.  

4) Other Documentation Photos 

The Investigator will provide NPS with supporting photographs that further document species observations (non-vouchers), sampling locations, habitats, inventory methods, and general field work.  These photographs will be delivered as 35mm slides in archival plastic slide sleeves.  Each slide will be clearly labeled in indelible ink with the species Latin name or photo subject, Photo ID, park code, photographer, and date.  Each slide will also have a completed entry in an associated photograph data table (see Appendix G).

5) Copies of Raw Data and Field Forms  

These must be logically organized and legible. A key to abbreviations used in field notes should also be provided, so that anyone referring to the forms or notes (now or in subsequent years) will be able to interpret the data.

6) Bibliographic Citations

The PI is likely to uncover new bibliographic references during the course of this study that would be useful to NPS resource management.  The PI will provide a list of complete bibliographic citations for pertinent references on invasive plants. These will be added to the National Parks Bibliography Database. 

7) Metadata

USU will provide NPS will FGDC compliant metadata to support data products associated with this project.
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APPENDIX A.  DINO Invasive Plant Mapping Project Methodology

The following methods are excerpted from Dewey et al. 2003.

Utah State University met with staff from Dinosaur National Monument (Tamara Naumann), the Northern Colorado Plateau Network (Margaret Beer, Aneth Wight), and the Southeast Utah Group (Ian Torrence) in April to agree on invasive and rare plant data to be collected, and to agree on fields used in the data dictionary.  Tamara Naumann provided a list of the targeted rare and invasive non-native plant species to be mapped, with existing information on species identification and location. One of the main goals of this planning session was to ensure collection of data in a format that would be compatible with the National Park Service’s nation-wide databases that are currently under development.  Several drafts of the data dictionary were proposed and field-tested in the first few weeks of surveying.  

In May, Dinosaur National Monument personnel provided the survey crew with training in geology, topography, and the identification of TES, and potential TES habitat.  Several of the sites to be surveyed were visited as part of this initial training.   Geology maps were provided by the Monument, as well as aerial photographs of survey areas.   The training allowed crews to better plan daily survey routes that would maximize chances of encountering the targeted species. Planned routes to locate non-native invasive plants included areas of high probability for weed seed introduction and other areas identified as know or potential source areas.  Routes to find rare, threatened, and endangered species (TES) targeted those habitat areas known to support such plants, with priority given to historical locations and records of known populations.  Other areas of high priority included known TES habitat sites most likely to be impacted by park development and visitor use activities.  Priority survey areas were identified by botanist, Tamara Naumann.

Field surveys began May 19 and ended September 25, 2002.  Invasive and rare plants were usually searched for simultaneously.  The survey area consisted of those portions of the Green River District considered most likely to contain invasive and/or rare plants.  Surveyed areas included regions of the Dinosaur Quarry and Split Mountain, the Cub Creek Drainage around the Morris Ranch, Jones Hole, Island Park, Rainbow Park, the “racetrack,” the Green River Campground, the Split Mountain Campground, Harper’s Corner Road, roads found near the Quarry, and the Green River corridor starting at the Utah state boundary.  In this first year of the survey, activities were generally limited to lands having a slope less than 35 degrees.  

Areas having historical records of early-flowering TES species were visited first.    The crew then expanded their efforts to include other areas of known TES plant habitat, and known or suspected invasive plant infestations.  Areas considered likely for introduction and/or establishment of invasive weeds (roads, trails, campgrounds, river/stream banks, and other disturbed sites) were searched even if not in sites suspected to support rare plant populations.  Each day’s route was planned by studying historical records, geology maps, and topographic maps.  

Field crews consisted of 2 to 4 people walking planned survey routes.  A majority of the surveys were conducted by hiking cross-country.  However, some surveys of roads were conducted from a slow-moving vehicle.  Surveying was also done by canoe and raft along those portions of the Green River which were inaccessible by foot.  

Each crew member was assigned to map a certain area each day, such as an individual drainage or canyon.   These areas were often adjacent to one another, or at least close enough so that all crew members could remain in radio contact.  Crew members would periodically communicate their location and progress to ensure that no overlapping occurred.  Some areas that could not be accessed safely on foot were inspected with binoculars, and obvious infestations or populations were recorded using the GPS offset technique described later.  At the end of each day, each surveyor’s route was marked and dated on a 7.5 minute topographic map.   

Areas around the Split Mountain boat ramp and the Quarry were surveyed in May.  This area was surveyed first due to the early flowering period of several rare species found there and the likely impact of park developments in that area.   Travel routes and highly disturbed areas were also searched, due to the higher  likelihood of introduction and/or establishment of invasive weeds.  These included main roads, parking areas, campsites, hiking trails around the Quarry, and stream beds.  

Considerable time was spent in the Cub Creek drainage surveying for Russian knapweed.  The boundaries of each individual Russian knapweed infestation were walked and mapped as area features.  Nearby box canyons including Hog Canyon were also surveyed intensively.  Cattle trails leading to BLM lands also were walked and mapped.

Rainbow Park and Island Park were surveyed later in the summer to ensure good visibility of any invasive species present.  Islands and shores along the Green River were also surveyed, both on foot and by canoe.  Those portions of drainages extending beyond the Park boundary were not surveyed.   

The shoreline, flood plains, and islands of the Green River were also surveyed from the Utah/Colorado state line to Split Mountain.   Most of the mapping was done on foot when accessible.  Areas inaccessible by foot were mapped from a raft.  Hand mapping (writing on 7.5-minute topographic maps) was done in areas where a GPS unit could not obtain a satellite signal.   Considerable time was spent surveying in Whirlpool Canyon.

Collecting Data

When a rare plant species or invasive weed infestation was found, its location was recorded as a point, line, or area, using a Trimble GeoExplorer3 GPS unit.  The area surrounding the species was then thoroughly searched.

Points:

Populations of rare plants or weed infestations less than 5 acres in size were usually recorded as single points.  Patches 50 meters or more apart were considered separate populations.  Patches less than 50 meters from each other were regarded as a single weed infestation or rare plant patch.  In addition to location coordinates, other information (from options programmed into the GPS data dictionary) was also gathered for every point.  The information for TES plants included rare plant species, population size (1 to few plants, 0.1, 0.25, 0.5, 1, 2.5, or 5 acres), density (1-10, 11-50, 51-100, 101-1000, or >1000 plants), phenology, woody growth, physiognomic class, dominant species, hydrology, geologic substrate, record number, and notes (optional).  Information regarding invasive non-natives included weed species, infestation size (1 to few plants, 01, 0.25, 0.5, 1, 2.5, or 5 acres), density (trace = <1%, low = 1-5%, moderate = 6-25%, high = 26-50%, or majority = 51-100%), phenology, woody growth, physiognomic class, dominant species, hydrology, record number, and notes (optional).  

Location:

The surveyor stood in the center of the patch to record its GPS coordinates.  A minimum of 10 positions were collected and averaged to determine the location of each point.   All point locations were determined in UTM coordinates using the 1927 Western U.S. Datum.

Size:

To determine the size of a circular or oval point infestation or patch, surveyors determined the average radius (in yards) by taking a visual estimate, pacing, or using a laser range finder.  If using the laser range finder, one reading was taken to the most distant edge of the patch, and one reading targeted the closest edge.  Then the average of the two readings was used to determine the average radius.  The closest size category was selected by using the values in column 5 of the infestation/population dimensions table (Table 1).  A copy of the table was laminated on the back of each rangefinder for ease of access and viewing.

Example:   An oblong weed infestation is discovered.  Surveyor estimates its average radius to be 25 yards (greatest radius = 30 yards, and shortest radius = 20 yards).  Looking at the 5th column on the above table the surveyor notes that a 25-yard radius falls between the midpoint values of 24 and 34 yards, which bracket the size category of 0.5 acres.  The surveyor then selects 0.5 acres as the size for this infestation.

To determine the size of a square or rectangular infestation, the surveyor determined its average length and width (in yards), and calculated the square yardage by using a small hand-held calculator.  The closest size category was selected by referring to column 3 in Table 1.  

Table 1.  Dimensions of weed infestation or rare plant patch size categories

	Acres
	Sq Feet
	Sq Yards
	Radius (ft)
	Radius (yds)
	Diameter (ft)
	Diameter

(yds)

	0.1
	4,356
	484
	37.25
	12
	74.5
	25

	(midpoint)*
	7,623
	847
	49.27
	16
	98.5
	33

	0.25
	10,890
	1,210
	58.89
	20
	117.8
	39

	(midpoint)
	16,335
	1,815
	72.13
	24
	144.3
	48

	0.5
	21,780
	2,420
	83.28
	28
	166.6
	56

	(midpoint)
	32,670
	3,630
	102
	34
	204
	68

	1
	43,560
	4,840
	117.78
	39
	235.6
	79

	(midpoint)
	76,230
	8,470
	155.81
	52
	311.6
	104

	2.5
	108,900
	12,100
	189.23
	62
	372.5
	124

	(midpoint)
	163,350
	18,150
	228.08
	76
	456.2
	152

	5
	217,800
	24,200
	263.37
	88
	526.7
	176

	5.5
	239,580
	26,620
	276.22
	92
	552.4
	184


* Midpoint represents the value half-way between two acreage choices.  Infestations/patches with actual values less than the midpoint were placed in the lower acreage category, and those with values greater than the midpoint were placed in the higher acreage category.  

Density:  (surface cover / canopy cover):

Surveyors visually estimated the percentage within each weed infestation or TES patch that was actually occupied by the species( in terms of surface cover or ground cover).  They then selected the closest density category from the GPS menu.  

Example:  The oblong infestation noted above is fairly dense, with the targeted weed’s canopy representing approximately 45 percent of the surface area within the actual perimeter of the infestation.  Therefore, the best GPS menu choice for weed density would be “high” (26 to 50%).

If there was a dramatic difference in density of a targeted plant from one edge to the other, a large infestation/patch was recorded as a cluster of two or more adjacent smaller points, and a separate density value was entered for each.

Lines:

Lines were used primarily to record non-weed features such as roads or trails.  Occasionally, lines were used to record weed infestations that followed streambeds or roads continually for long distances, but most linear weed infestations (5 acres or less in size) were recorded as a point or series of points (to save time and allow easier notation of changes in patch width and density).  If the surveyor found a linear infestation and recorded it as a point, the following procedure was followed:

Location:

The surveyor stood in the center of the patch to record its GPS coordinates.  A minimum of 10 postions were collected and averaged to determine the location of each point.   All point locations were determined in UTM coordinates using the 1927 Western U.S. Datum (see data dictionary in appendix).

Size:

The surveyor estimated the “linear” point infestation by envisioning it as an elongated narrow rectangle, estimating the average width and approximate length of the infestation, determining area by multiplying length by width, and then selecting the closest size category from the infestation/patch dimensions table.

Example:  A dense weed infestation is growing along one side of a stream bank for approximately 400 feet.  The average width of the infestation is estimated to be 20 feet.  The calculated size of this infested area would be 8000 square [400 x 20].  The surveyor notes in column 2 of the above table that 8000 square feet is between the values for 0.1 and 0.25 acres, and is slightly greater than the midpoint value of 7,623 square feet.  The surveyor therefore chooses 0.25 acres as the infestation size.  

Normally, if the size of a linear infestation was greater than 0.25 acre, and the surveyor wished to record it as a point rather than a line feature, the infestation would be visually divided into a series of contiguous smaller points of ¼ acre size or less each.  

Example:  A weed is found growing abundantly along a roadside for several miles.  It is estimated that the average infestation width is about 8 feet.  A quarter-acre is equal to 10,890 square feet.  A quarter-acre rectangle that is 8 feet wide would be 1361 feet long [10,890 / 8 = 1361], or approximately 0.25 miles long [1361 / 5280 = 0.258 miles].  To record this infestation as point features the surveyor would enter a new point about every quarter mile while traveling down the infested length of road.  Weed density would be estimated within each 8 x 1361 foot area.

Density:

The surveyor estimated the percentage of the area within the envisioned rectangle that was actually occupied by the weed (in terms of surface cover or ground cover).  The surveyor then selected the closest density category from the GPS menu.  As mentioned above, weed density would be estimated separately for each point in any linear series of contiguous points.

Areas:

Infested Areas:

The perimeter of any weed infestation covering more than 5 acres could be walked and GPS-recorded as an area feature (see NAWMA Mapping Standards defining an “infested area”).  Smaller weed infestations were walked and GPS-recorded as area features in the Cub Creek drainage to provide highly detailed information regarding Russian knapweed.  

Density:

The surveyor estimated the percentage of the area that was actually occupied by the weed (in terms of surface cover or ground cover).  The surveyor then selected the closest density category from the GPS menu.  If the density changed within an area, then the average coverage was selected, or smaller areas reflecting the different densities were mapped.

Gross Areas:

If a landscape covered with many large and/or discontinuous infestations was impractical to map as numerous point, line, and/or area features, a “gross-area” option was useful in providing a general description of the weed situation.   Gross areas were used in mapping burdock and Canada thistle in Jones Hole.

A gross area is designated by drawing a line on a map around the general perimeter of an infested landscape.  The gross area will usually contain significant parcels of land that are not occupied by weeds.  Therefore, the surveyor must estimate the amount (percentage) of the gross area that is actually infested.  This value is used to calculate the “infested” acreage within the gross area.  The average density (based on canopy cover) of the infested portions of the gross area is also estimated as a separate value.  (see NAWMA Mapping Standards defining a “gross area”).      

Example:  An entire drainage covering more than 400 acres is observed to be heavily infested with saltcedar.  It is determined that conventional mapping methods using point, line, and area features are not practical in this case.  So, the infested drainage is defined on the surveyor’s field map by drawing a line around the entire perimeter, and a note (name or record number) is made on the map to identify this specific gross area.  Then, the surveyor estimates what proportion of the gross area is actually made up of patches or “infestations” of the targeted species.  In this example, we will say that the estimate was 35 percent infested (in other words, approximately 65 percent of the gross area was considered free of saltcedar).  Next, the surveyor estimates the average density of the individual saltcedar infestations, selecting a value from the GPS menu.  In our example, we will say that the surveyor estimates the average density within the infested patches to be 45 percent.  Choosing from the GPS menu option for density (trace = <1%, low = 1-5%, moderate = 6-25%, high = 26-50%, and majority = 51-100% cover), the density would be recorded as “high”.  (It is important to note that this density value applies to the infested portions of the gross area, and not to the overall gross area).  Upon returning to the office the gross area perimeter from the field map is re-drawn in the computer on a GIS map, allowing the surveyor to determine its exact acreage (478 acres, in this example).  The estimated number of acres of saltcedar within the gross area is calculated by multiplying the gross area acreage (478 acres) by the percentage that was considered infested (35 %), for a total of 167.3 estimated acres of saltcedar.

Between-Feature Positions:

Between-feature positions were recorded automatically every 500 feet so that areas where no weeds were found would still be documented as having been searched.  In some cases, when the crew had difficulty getting satellite readings, the distance between these points may have exceeded 500 feet. 

Special Situations:

Unable to stand in center of infestation to record a point feature:

Surveyors collected half (5) of the minimum required satellite positions on one edge of the infestation, paused the GPS, walked to the opposite side of the infestation, then resumed the GPS to take the remaining (5) required positions.  The GPS unit averages these 2 clusters of positions and places the location of the point feature halfway between the 2 clusters.  

Couldn’t reach a weed infestation that is clearly visible from your present location:

If in terrain where reaching a visible weed infestation was extremely difficult or unsafe, it was still possible to accurately record it’s location as a point feature using the “offset” command in the Geo 3.   While standing in one’s present position, GPS coordinate points were collected and recorded for the feature as if the surveyor were standing in the middle of the targeted infestation.  Before closing the feature the surveyor pressed the OPTIONS key, and the word OFFSET appeared. The three items of additional information required to perform the offset procedure (bearing, horizontal distance, and vertical distance) were then entered.  

Bearing: A compass was used to determine the bearing to the center of the targeted weed infestation.  (GPS was configured to request magnetic north rather than true north- or compass would have to be adjusted for declination.)  


Horizontal Distance: A laser rangefinder was used to determine the exact line-of-sight distance from the surveyor’s location to the center of the targeted infestation.   If the infestation was much higher or lower in elevation than the surveyor’s present infestation, the distance determined by the rangefinder would be somewhat greater than the true horizontal distance required for the offset calculations.   Therefore, if the elevation difference was significant (slope angle greater than 5 degrees) the surveyor would determine the actual line-of-sight distance to the targeted weed infestation and the vertical angle, then calculate the true horizontal distance using the following equation:



(Cosine of vertical angle) x (laser distance to patch) = true horizontal distance
The vertical angle was determined by one of two methods.  A clinometer feature on the compass dial was used to measure the vertical angle by tipping the compass on its side with the gravitational arrow pointing to zero.  By aiming the side of the compass frame at the targeted infestation and noting the gravitational arrow’s position on the clinometers scale, the vertical angle was easily determined.  The other method used by our crew involved a modified protractor (0 to 90 degrees in both directions).  A string with a small pendulum weight was attached at the center point of the protractor.  The surveyor aimed the top edge of the protractor at the center of the patch/ infestation, allowed the pendulum string to stabilize, and then noted the point where the string crossed the protractor scale. 

Vertical Distance:  The surveyor determined the difference in vertical distance between her/his location and the targeted infestation by using the following equation:

(Sine of vertical angle) x (laser distance to patch) = vertical distance
The value was changed to the appropriate + or – in the GPS field before entering the vertical distance number.

Estimating the size of a remote infestation:
To estimate the size of a remote infestation the surveyors used a slight variation of the “vertical distance” calculation method described above.  Width (in degrees) of the infestation was determined using the compass, and height (in degrees) of the infestation was determined using the clinometer.  Degree measurements were converted to length units using the equation noted above for vertical distance.  Then, the patch size category was determined using these values as length and width, or radius, and referring to the table above.

Example 1:  The horizontal distance is 355 yards from the surveyor to a sold leafy spurge patch on a steep hillside across a deep gorge.   Using a compass, the patch is determined to be 4 degrees wide.  Using a clinometer the patch appears to extend 6 degrees vertically.   From the formula above, the surveyor determines the patch to be approximately 25 yards wide (sine of 4 deg x 355 yards) and 37 yards long (sine of 6 deg x 355 yards).  If the patch was more rectangular than spherical, the computation of acreage would be simply to multiply length times width (25 x 37 = 925 square yards).   This value falls between the midpoint values of 847 and 1815 square yards from Table 1, and so the patch would be recorded as covering 0.25 acre.  If the patch was more spherical than rectangular, an average radius would be calculated from the width and length estimates as follows:  least radius = 12.5 yards (25 / 2), greatest radius = 18.5 yards (37 / 2), and average radius = 15.5 yards ((12.5 + 18.5) / 2).  This value falls below the midpoint value of 16 yards, and so the patch would be recorded as covering 0.1 acre.

Example 2:  The horizontal distance is 210 yard from the surveyor to the middle of a dense rectangular perennial pepperweed patch on the opposite bank of the Green River.  The compass bearing to the left edge of the patch is 91 degrees, and the bearing to the right edge is 112 degrees (21 degree width, representing patch length).   Because the  patch is on a flat flood plain at nearly the same elevation as the surveyor, estimation of patch width using a clinometer to measure vertical degrees would not be recommended.  Instead, the surveyor visually estimates the patch width (distance from shoreline to back edge).  In this example we will say it is approximately one third of the patch length.  Using the formula above, the surveyor determines the patch to be approximately 75 yards wide (sine of 21 x 210).  If we estimated the patch width to be about 1/3 of the length, then the corresponding width would be 25 yards.  Total area of the patch would be calculated as 1875 square yards.  This value falls between the midpoint values of 1815 and 3630 square yards from Table 1, placing the patch in the 0.5 acre size category.

Data Dictionary:

As a general rule, information (such as roads, waterways, soil types, precipitation, vegetation cover classes, etc.) that could be obtained from another source such as a GIS layer was not included in the data dictionary to save the surveyor time.  The surveyor recorded information for species, size, density, phenology, woody growth, physiognomic class, and hydrology.  Date, time, horizontal precision, maximum PDOP, feature type, and standard deviation were recorded automatically by the GPS when a feature was recorded.  

In addition to providing survey information about invasive weeds and rare plants, this study is also a development and field testing project for inventory, mapping, and data management methods and equipment that may be useful for future invasive plant projects.  Due to this research aspect of the project, several data dictionaries were tested at the beginning of the field season.  This led to some inconsistencies in some data reporting categories, most notably in the size category.

Configurations:

PDOP:

In this survey, PDOP was set at 6, unless surveyors were in an area where satellite configuration or signal reception was poor.  Values of 6 or less are generally preferred for weed surveys, but that does not mean that data obtained at higher PDOP values is worthless, or that the PDOP mask must be set at 6.  When it was not possible to consistently obtain GPS locations at PDOP 6, the value was sometimes raised to 8 (or even higher).  This did not change the PDOP of most readings, but allowed collection of additional points that otherwise might be impossible.   The GPS unit will collect data at the best possible PDOP value obtainable at or below the set PDOP mask.  For example, if the PDOP is set at 8, and the satellite configuration and signal strength could allow collection of data at a PDOP of 6 or lower, it is the lowest PDOP level at which the data will be collected.   Furthermore, the difference in horizontal accuracy between data obtained at PDOP 8 and PDOP 6 is generally less than 1 or 2 meters.  (This can be seen using the “Position Properties” window in Pathfinder.  For most weed surveys (when the primary objective is simply to relocate an infestation), a difference of 2 meters is generally not considered significant.   

Another reason for elevating the PDOP mask is to improve the collection of between-feature points.  Between-feature points (described below) were used to trace the search route of each surveyor, including areas where no weeds or rare plants were found.  Normally the surveyor would prefer to carry the GPS unit in a belt pouch or pocket in order to have their hands free when hiking between features.  Even if placed in the open pouch so that the internal antenna is oriented upward and away from the body, conditions for obtaining adequate satellite configurations may be hampered without an external antenna. This means that the GPS unit may have difficulty in obtaining points at a PDOP of 6.  By setting the PDOP mask higher, surveyors were able to obtain usable between-feature points (which don’t need to be as accurate as feature points) while the GPS unit is being carried in its pouch.  Then, when the GPS is removed from the pouch and oriented correctly toward the sky it will obtain a much lower PDOP for recording actual weed and rare plant feature locations.   

Photo Records and Voucher Specimens:

Survey crews did not collect voucher specimens for any plant taxa encountered in the Green River District during the 2002 field season.  However, in 2003 they will collect specimens of those species for which vouchers are requested by the Monument’s botanist.  These specimens will be placed in herbaria at Dinosaur National Monument and Utah State University.  

Photos of plants and landscapes taken during 2002 are presented in this report.  Those corresponding to an exact UTM location were given a record number, and included in the species data tables. 

Data Processing:
Each night, all rover files from each GPS unit were downloaded onto the project computer’s hard drive and backed up on zip disks.  Edits were made to the data after it was downloaded and any additional information or data not recorded with a GPS unit were added at this time.  Four sub-folders were created within the main project folder on the hard drive.  These were for: 1) raw GPS rover files, 2) edited GPS rover files, 3) differentially corrected edited GPS rover files, and 4)  GIS shapefiles created from the differentially corrected rover files (for export and use in ArcView).   Separate zip disks were used for raw, edited, differentially corrected, and shapefiles.  All GPS rover files were downloaded using the Pathfinder Office GIS software program.  

Raw Data consists of the rover files directly transferred from the GPS units.  They are named by using a 6-digit code (month-day-hour) preceded by a single letter (corresponding to the first letter in the surveyor’s last name), and ending in “.ssf”.  For example, “A051913.ssf” would be the file name for raw GPS data collected by Kim Andersen beginning in the thirteenth hour (24-hr local time) on May 19, 2002.   No changes were made to this data after it was downloaded onto the computer.          

Edited Data are created from raw files that have been viewed in Pathfinder Office and checked for accuracy.  Features were added or deleted in the process of editing to eliminate any duplicate reporting (two surveyors finding the same infestation), and to add locations drawn on field maps (as for when satellite signals could not be obtained).  Notes were sometimes expanded.  Gross area features were added during this process.  File names were changed after editing to avoid confusion with the raw files.  Edited files were named as a 3-letter month and 2-digit day abbreviation, followed by a dash and the first letter of the surveyor’s last name.  If the surveyor collected more than 1 file for that day, a number would follow the surveyor identification letter.  

Example:   May19-A2.ssf

Differentially Corrected data consists of edited GPS rover files that have been differentially corrected.  Features that were added or deleted in the editing process were not differentially corrected; nor were points for which corresponding base station data were not available.  Generally, the closest base station to the survey area was used.  However, if use of a more distant base station resulted in the successful correction of a higher percentage of points, it was used in preference to a closer station.   Base stations used for this survey include Mesa County GPS/Surveying in Fruita, Colorado; Mesa County GPS/Surveying in Grand Junction Colorado; and CORS in Myton, Utah.  Corrected files retain the same name as their edited counterparts, but have a “.cor” instead of “.ssf” ending.    Example:  May19-A2.cor

Shapefiles are exported data (.shp) created by sending the corrected files from the Pathfinder Office program into ArcView.  ArcView created shapefiles from the various categories in the data dictionary such as point-weed shapefile, line-weed shapefile, and area-weed shapefile.  Three kinds of files are created from each “.cor” file.  These are “.shp”, “.shx”, and “.dbf”.  All three files must be present for use in ArcView.    Example:  pt-weed.shp, pt-weed.shx, 

pt-weed.dbf

Maps:

Maps were created for each weed, rare plant species, and point of interest using ArcView (version 3.2) GIS computer software.  A map of between-feature points was also created to show the total area surveyed.  

Determining Size of Survey Areas, and Estimating Detection Confidence:

It is estimated that this survey covered 13,947 acres, which represents approximately 26.4 percent of the total 52,750-acre Green River District.  This portion of the District is believed to contain the vast majority of the rare plant and weed-infested acres.   However, it is difficult to estimate the actual number of acres surveyed, since this depends largely upon the area or “swath width” that can be effectively searched by a person walking in various terrains.  For some weeds, such as saltcedar, it was possible to detect infestations from as far as several hundred yards away.  With other species, such as pre-bloom hoary cress or small rare species, it was difficult to detect plants more than 50 feet away.  However, we conservatively estimate that surveying crews were consistently able to detect (with at least a 90 to 95 percent degree of probability) any targeted species growing with 50 feet on either side of their course of travel (100-foot survey swath width).   If considering just invasive species, and with a goal of 90 percent detection confidence, the average effective search swath width is estimated to be approximately 100 yards. 

Areas effectively surveyed were determined from maps of between-feature positions, which had been recorded automatically as surveyors walked through targeted areas.  Boundaries of surveyed areas were drawn approximately 100 feet outside of the outer-most between-feature points in each area.   The resulting polygons were assigned a detection confidence rating based on the surveyor’s estimation of probability that all targeted species had been found and mapped in that area.  This rating was based on the terrain, the time of year, species observed or expected, and the time spent by surveyors in each area (see map entitled “Areas Surveyed”).  The confidence rating was low (0–50%), medium (51-75%), or high (76-100%).    

APPENDIX B.  Relationship of NCPN Project Data Elements to IMR and NAWMA Weed Mapping Standards 

Relationship of NCPN Weed Mapping Project Database Elements to proposed IMR Weed Mapping Data Elements and NAWMA Standards.  Column labeled ‘NCPN Data Element Status indicates whether or not data element will be included in NCPN Weed Mapping Database development.  If data element is to be collected  (=YES) an indication is made whether or not the data will be field collected or compiled in an office setting.

	CATEGORY
	DATA   ELEMENTS
	NPS Intermountain Region
	NAWMA
	NCPN Data Element Status
	NCPN Data Source 
	Comments

	AGENCY METADATA
	1.  Collection Date (yyyymmdd)
	Required
	Required
	YES
	Field
	

	
	2.  Source of Data (contact of individual 

     who manages data)
	Required
	Required
	YES
	Office
	Included in metadata only

	
	3.  Scale of Data Source
	Required (recommend 1:24000)
	Required (recommend 1:24000)
	YES
	Office
	Included in metadata only

	
	4.  Datum of Original Data (N27/N83)
	Required
	N/A
	YES
	Office
	Included in metadata only

	
	5.  Surveyor Name
	Optional
	Optional
	YES
	Field
	

	
	6.  Site ID (Name or Number)
	Optional
	Optional
	YES
	Office
	

	
	7.  Quality Control Assessment (Yes/No)
	Optional
	N/A
	(yes)
	Office
	This will be done but not entered as a data field.

	
	8.  Methodology Used For Inventory

     (casual observation/formal survey/remote)
	Optional
	Optional
	NO
	
	

	INVASIVE SPECIES INFORMATION
	1.  Plant Scientific Name (Genus/species)

a. Intraspecific Name

b. Authority for Name
	Required 

a. Optional

b. Optional (Recommend  

        Kartez)
	Required 

a. Optional

b. Required (Kartez)
	YES
	Field
	Scientific Name only

	
	2.  ITIS Code (allows for link to   

                        NPSpecies)
	Required
	N/A
	YES
	Office
	ITIS code will allow linkage to authority, common name, state status etc.

	
	3.  Common Name
	Optional
	Optional
	YES
	Office
	

	
	4.  Plant Code (Based on USDA

         “PLANTS” web Database)
	Optional
	Optional
	NO
	
	ITIS is cross-walked with PLANTS database.

	
	5.  Species Status

a. State listed noxious weed

b. Species of concern to park
	Optional
	Optional
	NO
	
	

	
	6.  Species On Priority List For Park 

      (Yes/No)
	Optional
	Optional
	NO
	
	

	LOCATION DATA 

(For Survey Unit and Each Weed Population


	1.  Country (USA/Canada/Mexico)
	Required
	Required
	YES
	Office
	

	
	2.  State (2-Letter Code)
	Required
	Required
	YES
	Office
	

	
	3.  County
	Required
	Required
	YES
	Office
	

	
	4.  Site Location (Lat/Long/ UTM/legal)
	Required (UTM preferred)
	Required
	YES
	Field
	

	
	5. USGS 7.5 Quad Name
	Optional
	Optional
	NO
	
	This is readily available in GIS

	
	6. USGS 7.5 Quad Number
	Optional
	Optional
	NO
	
	This is readily available in GIS

	
	7. Hydrologic Unit Code (HUC#) for 

    watershed
	Required for aquatic invasives only
	Required for aquatic invasives only
	NO
	
	This is readily available in GIS

	
	8.  NPS LOCATION DATA

a. Park Unit (4-letter code)

b. Park Subunit

c. Network Name

d. Region

e. Weed Management Area

f. Other
	a. Required

b. Optional

c. Required

d. Required

e. Optional

f. Optional
	N/A
	a. YES

b.  NO

c. YES

d. YES

e.  NO

f.  NO
	Office

Office

Office
	

	CHANGES IN SPECIES POPULATION OVER TIME


	1.  Infested Area

a.  Unit of Measure (Acre or Hectare)
	Required

  a.  Required
	Required 

  a.  Required
	YES
	Field
	

	
	2.  Gross Area

a. Unit of Measure (Acre or Hectare)
	Optional

  a.  Optional
	Optional

  a.  Optional
	YES
	Field
	

	
	3.  Canopy Cover (% Aerial)

a. A. Type of Measurement

(actual/estimated/mid-pt of cover class)
	Required

  a.  Required
	Required

  a.  not used
	YES
	Field
	

	
	4.  Distribution (light/moderate/heavy)
	Optional
	N/A
	NO
	
	

	
	5.  Phenology (Vegetative/ flower/seed/senesced)
	Optional
	N/A
	YES
	Field
	

	
	6.  Distance to Water (horizontal & 

         vertical
	Optional
	N/A
	NO
	
	

	
	7.  Management Actions Taken

(Manual/Chemical/BioControl/Domestic

     Livestock)

a. Date of Action

b. % of Population treated

       (1-25)(/26-50)(51-75)(76-100)
	Optional

a. Optional

b. Optional
	N/A
	NO
	
	

	
	8.  Site Undergoing Active or Inactive 

     Management
	Optional
	N/A
	NO
	
	

	SITE ENVIRONMENTAL INFORMATION


	ABIOTIC DATA


	1.  Elevation (Avg, max/min)

     - Unit of Measure (feet/meters)
	Optional (highly recommended)
	N/A
	YES
	Field
	Also available in GIS

	
	
	2.  Aspect
	Optional (highly recommended)
	N/A
	NO
	
	Can be derived in GIS

	
	
	3.  Percent Slope

     - Actual or estimated
	Optional (highly recommended)
	N/A
	NO
	
	Can be derived in GIS

	
	
	4.  Slope Position (top 1/3, mid 1/3, low, 1/3, toe)
	Optional (highly recommended)
	N/A
	NO
	
	Not a helpful data field – too variable, also can be derived in GIS

	
	
	5.  Soil Type
	Optional (highly recommended)
	N/A
	NO
	
	Field crews not knowledgeable about soils. Can be derived from soil maps.

	
	
	6.  Landform
	Optional (highly recommended)
	N/A
	NO
	
	We tried this last year, too much variation & difficult to interpret. Data quality not sufficient.

	
	
	7.  Geologic Substrate
	Optional (highly recommended)
	N/A
	NO
	
	Can be derived in GIS from geologic maps.

	
	
	8.  Climate (Develop Link to Separate 

     Table with Avg. Temp & Precip.)
	Optional (highly recommended)
	N/A
	NO
	
	Tabular and spatial climate data are available for GIS analysis.

	
	BIOTIC DATA
	1.  Life Form (Grass/Forb/Shrub/Tree)
	Required
	N/A
	YES
	Office
	

	
	
	2. Ecological Status  *(Use 4 Categories from IPM Weed Manual – See Below)
	Required
	N/A
	YES
	Office
	*would like to modify to include 3 classes

	
	
	3.  Values At Risk 
	Required
	N/A
	NO
	
	

	
	
	4.  Vegetation Classification
	Optional (highly recommended)
	N/A
	NO
	
	Vegetation classifications not available yet for NCPN parks

	
	
	5.  Dominant Associated Species
	Optional (highly recommended)
	N/A
	YES
	Field
	

	
	
	6.  Cover Type
	Optional (highly recommended)
	N/A
	NO
	
	Standard cover type classifications not yet being applied in NCPN parks.

	
	
	7.  Habitat Type
	Optional (highly recommended)
	N/A
	NO
	
	Not applicable to NCPN parks.

	
	
	8.  Seral Stage
	Optional (highly recommended)
	N/A
	NO
	
	These relationships not described for NCPN parks.

	
	
	9.  Disturbances *(See Below)
	Optional (highly recommended)
	N/A
	(yes)
	Field and office
	Describe for broader survey areas, but only generally at polygon or point level


APPENDIX C.  Regional list of Noxious and Invasive Weeds 

	COMMON NAME
	SCIENTIFIC NAME

	bermudagrass

bindweed, field

broom, Scotch

buffalobur

burdock

bursage, skeletonleaf

camelthorn

cinquefoil, sulfur

cocklebur

cress, hoary

crupina, common

daisy, oxeye

goatgrass, jointed

goatsrue

hawkweed, orange

hawkweed, yellow

hemlock, poison

henbane, black

houndstongue

Johnsongrass

Johnswort, Saint

knapweed, diffuse

knapweed, Russian

knapweed, spotted

knapweed, squarrose

loosestrife, purple

medusahead

milkweed, whorled

millet, wild proso

nightshade, silverleaf

nutsedge, yellow

oats, wild

olive, Russian

pepperweed, perennial

puncturevine

quackgrass

ragwort, tansy

saltcedar (tamarisk)

skeletonweed, rush

sowthistle, perennial

spurge, leafy

starthistle, purple  

starthistle, yellow

tansy, common

thistle, bull

thistle, Canada

thistle, musk

thistle, Scotch

toadflax, Dalmatian

toadflax, yellow

velvetleaf

woad, dyer’s
	Cynodon dactylon

Convolvulus arvensis

Cytisus scoparius

Solanum rostratum

Arctium minus

Ambrosia tomentosa

Alhagi pseudalhagi

Potentilla recta

Xanthium strumarium

Cardaria draba

Crupina vulgaris

Chrysanthemum leucanthemum

Aegilops cylindrica

Galega officinalis

Hieracium auranthiacum

Hieracium pratense

Conium maculatum

Hyoscyamus niger

Cynoglossum officinale

Sorghum halepense

Hypericum perforatum

Centaurea diffusa

Centaurea repens

Centaurea maculosa

Centaurea virgata var. squarrosa

Lythrum salicaria

Taeniatherum caput-medusae

Asclepias fascicularis

Panicum miliaceum

Solanum elaeagnifolium

Cyperus esculentus

Avena fatua

Elaeagnus angustifolia

Lepidium latifolium 

Tribulus terrestris

Elytrigia repens

Senecio jacobaea

Tamarix ramosissima

Chondrilla juncea

Sonchus arvensis

Euphorbia esula

Centaurea iberica

Centaurea solstitialis

Tanacetum vulgare

Cirsium vulgare

Cirsium arvense

Carduus nutans

Onopordum acanthium

Linaria genistifolia ssp. Dalmatica

Linaria vulgaris

Abutilon theophrasti

Isatis tinctoria


APPENDIX  D.  Targeted Weed Species Requested by Individual Parks

	PARK


	TARGETED SPECIES

	CANY
	Salt cedar (tamarisk), Russian olive, Russian knapweed, diffuse knapweed, perennial pepperweed, Siberian elm, Canada thistle, Scotch thistle, musk thistle

	NABR
	Salt cedar (tamarisk), Russian olive, Russian knapweed, diffuse knapweed, Siberian elm, horehound, Canada thistle, Scotch thistle, musk thistle, field bindweed



	HOVE
	Salt cedar (tamarisk), Russian olive, Russian knapweed, diffuse knapweed, Siberian elm, horehound, Canada thistle, Scotch thistle, musk thistle



	BLCA


	All Noxious Weeds

	ARCH
	Salt cedar (tamarisk), Russian olive, Russian knapweed, diffuse knapweed, perennial pepperweed, Siberian elm, Johnsongrass, Canada thistle, Scotch thistle, musk thistle



	ZION


	TBD


Appendix  E.    Key:  Park Master Species List

	Field
	Definition and Values

	TSN

	Taxonomic Serial Number,  from the Integrated Taxonomic Information System (ITIS) 

	Scientific and Common Name
	The scientific name and common name of species 

	Park Status

	Status of each species in each park.  Values are:

	
	Present in Park:
Species' occurrence in park is documented and assumed to be extant.

	
	Historic: Species' historical occurrence in the park is documented, but recent investigations indicate that the species is now probably absent.

	
	Probably Present: Park is within species' range and contains appropriate habitat.  Documented occurrences of the species in the adjoining region of the park give reason to suspect that it probably occurs within the park.  The degree of probability may vary within this category, including species that range from common to rare.

	
	Unconfirmed:  Included for the park based on weak ("unconfirmed record") or no evidence, giving minimal indication of the species' occurrence in the park.

	
	False Report:  Species previously reported to occur within the park, but current evidence indicates that the report was based on a misidentification, a taxonomic concept no longer accepted, or some other similar problem of interpretation.

	
	Encroaching:  The species is known to be adjacent to, but not in the park, and has a great potential to enter the park.

	Abundance
	The current abundance of each species in each park.  Park Status as above must be either "Present" or "Probably Present".

	
	Abundant:  Animals: May be seen daily, in suitable habitat and season, and counted in relatively large numbers.  Plants: Large number of individuals; wide ecological amplitude or occurring in habitats covering a large portion of the park.

	
	Common:  Animals: May be seen daily, in suitable habitat and season, but not in large numbers.  Plants: Large numbers of individuals predictably occurring in commonly encountered habitats but not those covering a large portion of the park.

	
	Uncommon:  Animals: Likely to be seen monthly in appropriate season/habitat.  May be locally common.  Plants: Few to moderate numbers of individuals; occurring either sporadically in commonly encountered habitats or in uncommon habitats.

	
	Rare:  Animals: Present, but usually seen only a few times each year.  Plants: Few individuals, usually restricted to small areas of rare habitat.

	
	Occasional:  Occurs in the park at least once every few years, but not necessarily every year.  Applicable to animals only.

	
	Unknown:  Abundance unknown.

	Vouchers
	Number of vouchers currently known that document the species occurring in the park.  Includes column for specimen collections and photo vouchers.


Appendix  F.    Definitions of Data Fields 

A record will be completed for each area where a survey is conducted, and for each location where a targeted species is observed or photographed.  Survey area polygons are generated from a combination of between-feature GPS points, field notes, and field maps.  

Data elements are collected in one of several methods:  automatically recorded by GPS units or entered into units using a data dictionary (GPS); transcribed from field notes (field notes); derived from GIS in post-processing (GIS-derived), or added in office during post-processing (office).  

Additional data elements (e.g. datum, UTM zone, source of data) that pertain to the spatial data set as a whole will be provided by the PI in FGDC-compliant metadata files (e.g., datum, UTM zone). 

Some data elements are derived from intersecting spatial data provided by the PI with specific GIS layers that NPS either has available now, or will have in the future.  These data fields are not required to be included in the final report deliverables (quad name, hydrologic unit, NPS location data, slope, aspect, soil type, geologic substrate, and climate).  

	Data
	Description
	Field Value(s)
	Comments


	Data Method

	Species and location data



	Species Name
	Latin name of species 

 
	Pick list to be provided by park staff
	Required
	GPS

	Species Code
	IT IS
	
	Required
	office

	Additional Names
	Common name of the species
	
	
	office

	Date
	Date species observed
	
	Required
	GPS



	Observer
	Name of person observing population
	
	Required
	GPS

	Location ID
	Unique identifier for species population ("Record #")
	
	Required
	Office 



	Park Code
	Four-letter abbreviation of park
	ARCH, CANY, HOVE, NABR, BLCA or ZION
	Required
	office

	Country
	Name of country (e.g. USA)
	
	Required
	Office

	State
	Two-letter state abbreviation
	
	Required
	Office

	County
	County name
	
	Required
	Office

	UTMN


	UTM northing coordinate for population


	
	Required
	GPS

	UTME
	UTM easting coordinate for population


	
	Required
	GPS

	Elevation
	Elevation in meters (and feet)
	Meters (feet)
	Required
	GPS

	Size of Infested Area
	Size of population if point feature
	- 1 to few plants *

- 0.1 acre 

- 0.25 acre

- 1 acre

- 2.5 acres

- 5 acres


	Required only for points.  Based on average diameter of weed infestation 
	GPS

	Gross Area
	
	Gross area reflects an area of land occupied by a weed species
	Required in specific situations.
	GPS

	Cover of infested area
	Estimated percent of area infested with weed
	trace (<1%)

low (1 to 5%)

moderate (6 to 25%)

high (26 to 50%)

majority (51-100%)


	Required.
	GPS

	Phenology
	Life stage of majority of population
	- vegetative

- bud

- flower

- immature fruit

- mature fruit

- seed dispersing

- dormant
	Required.  Use most progressive life stage if population appears evenly split
	GPS

	Woody Growth
	Predominant growth stage of species
	- seedling

- sapling

- mature

- old-growth


	Optional. Use for woody weed species only (elm, tamarisk, Russian olive, etc.)  If stages are mixed, use most advanced stage. (valuable for planning control efforts)
	GPS

	Lifeform
	Lifeform of species.
	-tree

-shrub

-graminoid

-forb
	Required
	office

	Ecological Status
	Qualitative description of the level of infestation that identifies ability of site to recover to natural state once the weeds have been removed.
	1. No weeds -The management emphasis is preventing weed encroachment.

2. New and/or small infestations - These infestations have good potential for eradication because they are small and there is a good understory of desirable plants.

3. Large scale infestation with at least 30 % understory of  residual grasses and good potential productivity – Management of these sites in a way that selects for the recovery of the residual native grasses and shrubs has good potential for control but not eradication of the weeds. There may be more that one noxious weed species but the underlying biologic integrity of the unit is good.

4. Large-scale infestations with less than 30 % understory of native grasses. Infestation often dense and/or multiple weed species. Control will require intense treatment and probably revegetation. Control may be possible but not eradication. In some areas, the infestation may have changed the character of the land so much that attempts for rehabilitation are cost prohibitive.
	Required
	office

	Dominant Species
	Species Latin name for dominant species at site (two to three species)
	(list of dominant species provided to field crews by park) 
	Required.  If single or few plants, use dominant species in 1/10-acre area
	GPS

	Buffer
	Buffer needed to encompass population if GPSed as a line or polygon feature
	Enter number in feet


	Required only for lines and optional for polygons
	GPS

	Hydrology
	General hydrologic setting of site
	   -  upland (above and away from floodplains

riparian categories (along rivers or stream channels)

  -  riparian - perennial:  stream flows continuously in time. 

  -  riparian - intermittent:  stream flows only at certain times of the year (typically on seasonal basis) when it receives water from springs or from some surface source (melting snow).

  -  riparian - ephemeral:  stream flows only in direct response to precipitation.  Ephemeral streams generally lack obligate riparian vegetation.

-  wetland (saturated for extended periods during the growing season)

- playa lakebed (poorly drained depressions)

 (See note below)


	Required.  If further specificity is needed in park, add items as subcategories to existing terms (e.g., wetland - seep)
	GPS

	Disturbance
	Evaluate disturbance at population site
	1 - no disturbance apparent

2 - light to moderate disturbance

3 - site heavily disturbed
	Required
	GPS

	Notes
	Additional comments
	Can include compass bearing for photos, description of non-weed features, etc. 
	Optional
	GPS and field notes

	Survey Area Data



	Survey Area ID
	Unique identifier for survey area
	
	Required
	GPS

	Disturbance Comments
	Comments on type and extent of disturbance noted in survey area.  If area is undisturbed, note as such.


	-Agriculture/Livestock Grazing

-Construction/Development

-Fire

-Fire Suppression

-Flooding

-Wind

-Geothermal

-Animal Disturbance (e.g. gopher mound, buffalo wallow

-Irrigation/Ditches

-Mining and Quarries

-Oil and Gas Exploration/Production

-Habitat Improvement Project

-Recreation/Visitor Use

-Right-of-Way -Construction/Maintenance

-Utility -Construction/Maintenance

-Trail/Outfitter/ORV use


	Required
	Field notes


	Specimen Data Fields



	Data
	Description
	Field Value(s)
	Comments


	Data Method

	Collector Name(s)
	Collector Name(s)
	
	Required if physical specimen collected
	GPS or Field notes

	Collection Number
	Collector's number assigned to specimen
	
	Required if physical specimen collected
	GPS or Field notes

	NPS Accession Number
	Accession number assigned by Park
	
	Required if physical specimen collected
	office

	NPS Catalog Number
	Catalog number assigned by Park
	
	Required if physical specimen collected
	office

	Specimen Location
	Acronym, name and location of institution where specimen will be stored
	
	Required if physical specimen collected
	office

	Other Accession Number(s)
	Accession number(s) (if available) given to specimen if repository is not NPS  
	
	Required if physical specimen collected
	office

	Site Location 
	Brief description of location area 
	Provides information in addition to UTM data for specimen label
	Required if physical specimen collected
	Field notes or office

	Habitat Description
	Brief description of habitat of collection area
	Needed for specimen label.  Dominant species names recorded (above) will be appended to this description on final label.
	Required if physical specimen collected
	Field notes

	Specimen Description
	Describe specimen and preservation method (if applicable).  Examples:

whole plant; skin-juvenile; 2 adults in isopropyl alcohol; skull; etc.
	
	Required if physical specimen collected
	office

	Condition of Specimen
	Condition of the specimen using one term from each of the two criteria groups:  


	1.    COM - complete (100% of specimen present); 

       INC - incomplete (<100%, >50% of specimen present); 

       FRG - fragment (<50% of specimen present)

2.    EXC - excellent (no damage or deterioration); 

       GD - good (minor damage or deterioration; 

       FR - fair (some damage or deterioration); 

       PR - poor (significant damage or deterioration)

Example:  

COM EX

INC GD


	Required if physical specimen collected
	office

	Identified by
	Name of person identifying specimen
	
	Required if physical specimen collected
	office


Appendix  G.  Photograph Log

Complete records for all photographs that are taken in the course of the project.  

	Data
	Description
	Field Value(s)
	Comments


	Data Method

	Photograph ID
	Unique identifier for photograph. 

 
	
	Required
	GPS or field notes

	Photographer
	Name of photographer


	
	Required
	GPS or field notes

	Photo Date
	Date of photograph (mm/dd/yyyy)


	
	Required
	GPS or field notes

	Voucher?
	Yes if photo constitutes a voucher for the species
	Yes or blank (no)
	Required
	GPS or field notes

	Location Record #  
	Location ID  of where photo was taken 

	Must correspond to a Location ID  from species observation data
	Required if photo corresponds to a documented population location or if photo is a photo voucher


	GPS or field notes

	Location Description
	Brief description of location where photo was taken
	
	Required 
	Field notes

	Species 
	Latin name of species

 
	
	Required if photo voucher or if species is photo subject
	GPS or field notes

	Habitat Description
	Brief description of habitat of area
	Dominant species names recorded (above) will be appended to this description on final photo label.
	Required if photo voucher
	Field notes

	Photo description 
	Brief description of photograph subject or contents 
	
	Required
	Field Notes


Appendix H.  Core GPS Data Dictionary  

This core data dictionary is subject to update or modification based on needs of individual parks.

Dictionary, "Survey of invasive plants"

"pt-weed", point, "", 1, seconds, 10, Code

   "Species (27)", menu, required, normal, Label1

      "burdock",[ARFMI]

      "cress, hoary",[CADDR]

      "elm, Siberian",[ULMPU]

      "halogeton",[HALGL]

      "hemlock, poison",[COIMA]

      "henbane, black",[HYSNI]

      "houndstongue",[CYWOF]

      "knapweed, diffuse",[CENDI]

      "knapweed, Russian",[CENRE]

      "knapweed, spotted",[CENMA]

      "loosestrife, purple",[LYTSA]

      "medusahead",[ELYCM]

      "olive, Russian",[ELGAN]

      "pepperweed, per.",[LEPLA]

      "puncturevine",[TRBTE]

      "saltcedar",[TAARA]

      "sowthistle, per.",[SONOL]

      "spurge, leafy",[EPHES]

      "starthistle, yellow",[CENSO]

      "sweetclover, yellow",[MEUOF]

      "thistle, bull",[CIRVU]

      "thistle, Canada",[CIRAR]

      "thistle, musk",[CRUNU]

      "thistle, Scotch",[ONRAC]

      "toadflax, dalmatian",[LINDA]

      "woad, dyer's",[ISATI]

      "crested wheatgrass",[AGCR]

      "OTHER ",[XXXX]

   "Time", time, auto, 24, manual, normal, normal, Label2

   "Date", date, auto, mdy, manual, normal, normal

   "Record #", numeric, 0, 1, 10000, 1, normal, normal

   "Size (infested area)", menu, required, "based on average perimeter diameter", normal

      "1to few plants"

      "0.1 acre"

      "0.25 acre"

      "0.5 acre"

      "1.0 acre"


“2.5 acres”


“5.0 acres”

   "Density (% Cover)", menu, required, "weed canopy within infested area", normal

      "Trace: < 1 %",[],[ ]

      "Low: 1 to 5 %",[],[ ]

      "Mod: 6 to 25 %",[],[ ]

      "High: 26 to 50 %",[],[ ]

      "Majority: 51 to 100%"

   "Phenology", menu, required, "weed growth stage", normal

      "vegetative"

      "bud"

      "flower"

      "fruit-immature"

      "fruit-mature"

      "seed dispersing"

      "dormant/senesced"

   "Woody Growth", menu, normal, "growth stage of woody species", normal

      "seedling"

      "sapling"

      "mature"

      "old-growth"

   "Dominant Species", numeric, 0, 10, 99, 30, normal, "2 digit numerical code", normal

   "Notes", text, 50, normal, normal

"ln-weed", line, "", 5, seconds, Code

   "Species (27)", menu, required, normal, Label1

      "burdock",[ARFMI]

      "cress, hoary",[CADDR]

      "elm, Siberian",[ULMPU]

      "halogeton",[HALGL]

      "hemlock, poison",[COIMA]

      "henbane, black",[HYSNI]

      "houndstongue",[CYWOF]

      "knapweed, diffuse",[CENDI]

      "knapweed, Russian",[CENRE]

      "knapweed, spotted",[CENMA]

      "loosestrife, purple",[LYTSA]

      "medusahead",[ELYCM]

      "olive, Russian",[ELGAN]

      "pepperweed, per.",[LEPLA]

      "puncturevine",[TRBTE]

      "saltcedar",[TAARA]

      "sowthistle, per.",[SONOL]

      "spurge, leafy",[EPHES]

      "starthistle, yellow",[CENSO]

      "sweetclover, yellow",[MEUOF]

      "thistle, bull",[CIRVU]

      "thistle, Canada",[CIRAR]

      "thistle, musk",[CRUNU]

      "thistle, Scotch",[ONRAC]

      "toadflax, dalmatian",[LINDA]

      "woad, dyer's",[ISATI]

      "crested wheatgrass",[AGCR]

      "OTHER ",[XXXX]

   "Time", time, auto, 24, manual, normal, normal, Label2

   "Date", date, auto, mdy, manual, normal, normal

   "Record #", numeric, 0, 1, 10000, 1, normal, normal

   "Line Width (ft)", numeric, 0, 5, 500, 20, required, "average width of linear area", normal

   "Density (% Cover)", menu, required, "weed canopy within infested area", normal

      "Trace: < 1 %",[],[ ]

      "Low: 1 to 5 %",[],[ ]

      "Mod: 6 to 25 %",[],[ ]

      "High: 26 to 50 %",[],[ ]

      "Majority: 51 to 100%"

   "Phenology", menu, required, "weed growth stage", normal

      "vegetative"

      "bud"

      "flower"

      "fruit-immature"

      "fruit-mature"

      "seed dispersing"

      "dormant/senesced"

   "Woody Growth", menu, normal, "growth stage of woody species", normal

      "seedling"

      "sapling"

      "mature"

      "old-growth"

   "Dominant Species", numeric, 0, 10, 99, 30, normal, "2 digit numerical code", normal

   "Notes", text, 50, normal, normal

"ar-weed", area, "GPS-generated polygon", 5, seconds, Code

   "Species (27)", menu, required, normal, Label1

      "burdock",[ARFMI]

      "cress, hoary",[CADDR]

      "elm, Siberian",[ULMPU]

      "halogeton",[HALGL]

      "hemlock, poison",[COIMA]

      "henbane, black",[HYSNI]

      "houndstongue",[CYWOF]

      "knapweed, diffuse",[CENDI]

      "knapweed, Russian",[CENRE]

      "knapweed, spotted",[CENMA]

      "loosestrife, purple",[LYTSA]

      "medusahead",[ELYCM]

      "olive, Russian",[ELGAN]

      "pepperweed, per.",[LEPLA]

      "puncturevine",[TRBTE]

      "saltcedar",[TAARA]

      "sowthistle, per.",[SONOL]

      "spurge, leafy",[EPHES]

      "starthistle, yellow",[CENSO]

      "sweetclover, yellow",[MEUOF]

      "thistle, bull",[CIRVU]

      "thistle, Canada",[CIRAR]

      "thistle, musk",[CRUNU]

      "thistle, Scotch",[ONRAC]

      "toadflax, dalmatian",[LINDA]

      "woad, dyer's",[ISATI]

      "crested wheatgrass",[AGCR]

      "OTHER ",[XXXX]

   "Time", time, auto, 24, manual, normal, normal, Label2

   "Date", date, auto, mdy, manual, normal, normal

   "Record #", numeric, 0, 1, 10000, 1, normal, normal

   "Density (% Cover)", menu, required, "weed canopy within infested area", normal

      "Trace: < 1 %",[],[ ]

      "Low: 1 to 5 %",[],[ ]

      "Mod: 6 to 25 %",[],[ ]

      "High: 26 to 50 %",[],[ ]

      "Majority: 50 to 100%"

   "Phenology", menu, required, "weed growth stage", normal

      "vegetative"

      "bud"

      "flower"

      "fruit-immature"

      "fruit-mature"

      "seed dispersing"

      "dormant/senesced"

   "Woody Growth", menu, normal, "growth stage of woody species", normal

      "seedling"

      "sapling"

      "mature"

      "old-growth"

   "Dominant Species", numeric, 0, 10, 99, 30, normal, "2 digit numerical code", normal

   "Notes", text, 50, normal, normal

"gross-weed", area, "office-generated polgon", 5, seconds, Code

   "Species (27)", menu, required, normal, Label1

      "burdock",[ARFMI]

      "cress, hoary",[CADDR]

      "elm, Siberian",[ULMPU]

      "halogeton",[HALGL]

      "hemlock, poison",[COIMA]

      "henbane, black",[HYSNI]

      "houndstongue",[CYWOF]

      "knapweed, diffuse",[CENDI]

      "knapweed, Russian",[CENRE]

      "knapweed, spotted",[CENMA]

      "loosestrife, purple",[LYTSA]

      "medusahead",[ELYCM]

      "olive, Russian",[ELGAN]

      "pepperweed, per.",[LEPLA]

      "puncturevine",[TRBTE]

      "saltcedar",[TAARA]

      "sowthistle, ann.",[SONOL]

      "spurge, leafy",[EPHES]

      "starthistle, yellow",[CENSO]

      "sweetclover, yellow",[MEUOF]

      "thistle, bull",[CIRVU]

      "thistle, Canada",[CIRAR]

      "thistle, musk",[CRUNU]

      "thistle, Scotch",[ONRAC]

      "toadflax, dalmatian",[LINDA]

      "woad, dyer's",[ISATI]

      "crested wheatgrass",[AGCR]

      "OTHER ",[XXXX]

   "Time", time, auto, 24, manual, normal, normal, Label2

   "Date", date, auto, mdy, manual, normal, normal

   "Record #", numeric, 0, 1, 10000, 1, normal, normal

   "Gross Area (map #)", numeric, 0, 1, 100, 1, required, "from infestation ID # noted on field map", normal

   "Infested Area (%)", numeric, 0, 1, 100, 10, required, "(% of gross area actually infested)", normal

   "IA Density (% Cover)", menu, required, "weed canopy within avg infested area", normal

      "Trace: < 1 %",[],[ ]

      "Low: 1 to 5 %",[],[ ]

      "Mod: 6 to 25 %",[],[ ]

      "High: 26 to 50 %",[],[ ]

      "Majority: 50 to 100%"

   "Phenology", menu, required, "weed growth stage", normal

      "vegetative"

      "bud"

      "flower"

      "fruit-immature"

      "fruit-mature"

      "seed dispersing"

      "dormant/senesced"

   "Woody Growth", menu, normal, "growth stage of woody species", normal

      "seedling"

      "sapling"

      "mature"

      "old-growth"

   "Dominant Species", numeric, 0, 10, 99, 30, normal, "2 digit numerical code", normal

   "Notes", text, 50, normal, normal

"Point", point, "", 1, seconds, 10, Code

   "Notes", text, 50, normal, normal, Label1

"Line", line, "", 5, seconds, Code

   "Notes", text, 50, normal, normal, Label1

"Area", area, "", 5, seconds, Code

   "Notes", text, 50, normal, normal, Label1
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