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I. Background.
Incomplete information on threatened, endangered, sensitive (TES) plants, invasive non-native plants, and native floristic diversity limits the ability of the National Park Service (NPS) to develop adequate biodiversity stewardship strategies and habitat management guidelines.  This TES plant and invasive non-native plant inventory project is one component of a suite of biological inventories being conducted within the NPS—Northern Colorado Plateau Network (NCPN) as part of a new service-wide emphasis on inventory and monitoring.

This Task Agreement specifies plant inventory work to be completed in the Green River District, Dinosaur National Monument (DINO) during FY2002 and 2003.  Three quarters of Dinosaur's 211,000 acres lie within Colorado—the remainder lies in the state of Utah.  Existing information on TES plant distribution for Dinosaur National Monument is reasonably complete for the Yampa District (Colorado portion) and partially complete for the Green River District (Utah portion).  Existing information on invasive non-native plant distribution is incomplete for the entire monument.  The Green River District contains more developed facilities than the Yampa District, and is therefore a high priority for invasive plant inventory (source area and vector issues).  The goal of this project is to complete TES and invasive plant inventory for the Green River District.

II. An Opportunity for Cooperation

Utah State University (USU) and the NPS have established a partnership through the Colorado Plateau Cooperative Ecosystem Studies Unit (CPCESU) hosted by Northern Arizona University in Flagstaff, Arizona.  The NPS has entered into a Cooperative Agreement with USU for the purpose of fostering research, technical assistance, and education in NPS units within the Colorado Plateau.

As part of the NPS Natural Resource Challenge (1999), the Northern Colorado Plateau Inventory and Monitoring Network has identified native plant and invasive weed inventory needs at several parks and monuments, including DINO.  Furthermore, invasive plants have been identified as a 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 combined strength of its botanical and invasive plant programs.

III.  Objectives

1) Work with the DINO park botanist and existing data sources to determine plant species present in the park (vouchered + predicted), and to develop lists of target TES and invasive plants for inventory purposes.  We expect the vouchered list to comprise approximately 600 taxa, the TES list to include approximately 40 taxa (Appendix A), and the invasive list to include approximately 15 target taxa (Appendix B).

2) Conduct targeted field surveys to document distribution and abundance of TES and invasive non-native plant species across the range of habitats represented in the Green River District (approximately 52,000 acres).

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 DINO 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 plant taxa (except listed T&E species) encountered in the Green River District that presently lack vouchers.  Process the specimens for deposit in herbaria at DINO and USU.

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

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

IV.
Approach

TES Plants.

Target TES species will be identified in consultation with the DINO botanist and lists of plant species of special concern maintained by the Natural Heritage Programs in Colorado and Utah.  We expect this list to include approximately 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.  The DINO botanist will work closely with the principal investigator (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.

Invasive Non-Native Plants.

Target invasive non-native plant species will be identified in consultation with the DINO botanist any other knowledgeable sources. We expect this list to include approximately 15 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.  The DINO botanist 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.  We intend to use this project to test data collection and management tools that will be used across the Colorado Plateau to provide underpinnings for park-based weed management plans and for Exotic Plant Management Team (EPMT) activities that are scheduled for funding in 2003.

V.
Field Methods

TES Plant Inventory

Target taxa will be identified prior to (and during) the study period (2002-2003), using available sources and modifications arising from field data.  Distribution, abundance, taxonomic and phenological information on target species will be reviewed prior to field surveys to facilitate field survey planning and field identification.  This project will require some early season surveys (April-May) and some late seasonal surveys (August-September).  Most of the TES plants in Dinosaur National Monument are edaphic endemics and will require geologic maps for adequate survey planning.

Site records will be completed in the field for each occurrence of a target species. Data specifications are described in detail later in this agreement. The boundary (polygon) of the survey area and species occurrence will be recorded with a GPS unit, following GPS protocols established by the NCPN (an updated GPS protocol will be available in the spring of 2002). Network GIS staff will be available to help with GPS training of USU field crews.  Crews will record occurrence data and polygons 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.  USGS 7.5' topographic maps covering the survey area include Jones Hole (CO-UT), Stuntz Reservoir (CO-UT), Island Park UT), Split Mountain (UT), Jensen Ridge (UT), and Dinosaur Quarry (UT).

Photographs of representative habitat and species will be made, where possible, (35 mm slide format).  Voucher specimens will be collected when no historical voucher exists for a particular location, and if that collection will not adversely affect the local population.  (Exception: no specimens will be collected for federally listed taxa, i.e., Spiranthes diluvialis).  Field crews will visit as many historical locations for TES plants as possible, to improve accuracy and precision of occurrence data.  Undocumented likely habitat will also be searched.

Survey crews will GPS survey areas and mark survey routes (with dates) on USGS 7.5' topographic maps to assist DINO botanist in determining adequacy of coverage. The investigator will need to consult with the NPCN I&M Data Manager to ensure that survey areas are documented following the NCPN GPS protocol. Surveys will target the most likely TES plant habitat, with priority given to areas most likely to be impacted by park development and visitor use activities.

Project budget and schedule have been prepared to allow for survey of approximately two sections (640 acres x 2) per field day. Potential habitat within each section should be reviewed prior to planning each day's travel route by studying aerial photographs, geology maps and 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 TES plant habitat.  Priority areas will be identified in consultation with the DINO botanist.

Survey crews will be equipped with a list of vouchered plant taxa occurring in Dinosaur National Monument (provided by NPS).  As time permits, voucher specimens will be collected for plant taxa that are not represented by voucher specimens collected in the Utah portion of the monument

Invasive Non-Native Plant Inventory

Field surveys will be accomplished concurrently with TES plant surveys.  Similar data will be collected, using the same digital formats, where practicable.  Data specifications are described in detail later in this agreement.  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 DINO botanist will provide assistance in identifying important areas to include. As with the TES surveys, more attention will be given to important areas within the 2-section survey area planned for each day.  Much of Dinosaur National Monument is rugged backcountry.  Survey crews will be prepared to camp in primitive conditions, on occasion, to minimize travel time.

It is our intent to use this project as a testing exercise for developing inventory, mapping and data management tools and techniques that will be useful for future invasive plant projects scheduled for Northern Colorado Plateau Prototype and Network parks.  As the Colorado Plateau Exotic Plant Management Team (EPMT) comes on line (included in the President's FY 2003 budget), we will have an even greater need for coordinated data collection and management strategies. The NCPN will be using a database template called Alien Plant Control and Monitoring (APCAM) developed for use by the Hawaiian EPMT and modified for use by all EPMTs nationally.  The NCPN has agreed to work with the NPS Washington Office on testing and furthur developing this database to accommodate invasive plant inventory and mapping data. As part of this project the PI will work together with NCPN staff in developing and testing this database for wider application. 

Target invasive plant taxa will be identified prior to (and during) the study period (2002-2003), using available sources and modifications arising from field data.  Distribution, abundance, taxonomic and phenological information on target species will be reviewed prior to field surveys to facilitate field survey planning and field identification.

All infestations 1 acre or less in size will be recorded as point features.  Larger infestation will be recorded as area or line features in the field, but will be converted to point features later if requested by the NPS.   Individual plants or infestations separated by more than 25 meters of weed-free area will be considered as separate infestations.  Accompanying data to be collected for each infestation will include infestation area size, canopy cover of targeted species within infested area, ecological status, life forms, land use, and resource values at risk.

The area of each infestation reported as a point feature will be estimated visually and placed in the size category most closely matched to its actual area:  1) 1 to few plants, 2) 0.1 acre, 3) 0.5 acre, and 4) 1 acre.   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 100 percent.  Ecological status, land use, and resource value categories are listed in Appendix D. These data fields will be combined with the standard data fields required by NCPN, described later in this agreement.

VI.
Project Schedule

The field component of this project will be approximately 10 weeks (approximately 30 person-weeks), spread over two years.  The TES species are more season-sensitive than the invasive plants, and will therefore drive the field schedule.  Mid-April through early June is the most important time to survey for a number of TES species.  Several other TES taxa are visible in July and August.  We will evaluate progress at the end of the first year to determine priority work and schedule in year 2.

2002

March-April

Refine work plan, budget and schedule.

April


Orient field crew to Dinosaur & target taxa. Begin field work.

May


Field work.

August


Field work.

September

Data management and preliminary progress report.

December

Submit progress report and first year data

2003

February-March
Review progress and plan field schedule.

April-August

Field work.

September

Data management and preliminary progress report.

December 15

Draft final report.

2004

January 31
Final Report.

VII.
Other Considerations

Voucher Specimens

Vouchers will only be collected for plant species that are not currently represented by vouchers collected from the Utah portion of the monument.  ** DO WE WANT TO HAVE MORE DOCUMENTATION WITH VOUCHERS FOR WEED POPULATIONS – THAT IS MORE THAN ONE FOR THE PARK?? 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 DINO.  All specimens will be curated and managed following NPS servicewide 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 and the DINO curator 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) will be required in the final data deliverables.

Voucher Photos

Where opportunities arise, the PI is encouraged to take photographic vouchers of important TES and invasive plant species in the park.  These voucher photographs would need to show key identification characteristics as well as the full plant.  Voucher photographs are cataloged in a slightly different manner from regular project documentation photographs.  

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 field work.

Equipment and Logistics
NPS will provide two GPS units to the PI for field season use.  This equipment will be returned to NPS at the end of each field season.  WILL USU BE CONTRIBUTING ANY GPS UNITS FOR USE ON THE PROJECT?

DINO will provide maps and assistance with habitat identification and orientation.  DINO will work with USU to arrange logistical support for river portions of the field work.  TAM – WOULD IT BE POSSIBLE TO DO A COMBINED RIVER TRIP FOR THE USU TEAM AND BOR VEG MAP TEAM?

If crews are working in remote areas of  DINO, NPS will arrange to provide the crew with a NPS radio for emergency communications.  NPS will also assist with incidental logistical needs—water resupply, assistance with camping arrangements, backcountry permits, etc.  Whenever possible, an NPS staff person will accompany survey crews, to help with the survey work.  The DINO botanist will arrange for office space, when needed, for data download, analysis and back-up.  DINO will make a small living trailer available to USU during field visits.  The trailer may be parked on a trailer pad near the Yampa District Resource Center (CO) for a cost of approximately $42 per week, or the trailer may be taken to a commercial campground, if USU chooses to do so.

Permits

The National Park Service requires that a research permit be issued for on-the-ground inventory work in park units.  The principle investigator will complete all necessary documentation for the research permit process.  NEED TO DETERMINE IF RESEARCH PERMIT IS ISSUED AT PARK OR NETWORK LEVEL.  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.

VIII. DINO TES and INVASIVE PLANT INVENTORY PROJECT DELIVERABLES

Work under this cooperative task agreement focuses on collection of field inventory data for TES plants and 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 Inventory and Monitoring Program Manager in Moab, Utah.

The PI will provide a preliminary field season report by September 30 of each year (2002 and 2003) 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, 2002.  A review draft of a final report and all data deliverables is due by December 15, 2003.  The PI will then finalize the report incorporating NPS review no later than January 20, 2003.   Reports will be submitted in printed (duplicate) and electronic form in MSWord97 compatible format.  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, 2002 and September 30, 2003

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) GPS Waypoint Data (following NCPN GPS Protocol, to be revised 2002).

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

3) Documentation of Sites Sampled and Level of Effort.  Provide overall project field schedule, areas of park 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.

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

5) 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.

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

First Field Season Progress Report and Data Deliverables – Due December 15, 2002

List and documentation of survey areas and effort

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

· Prepare maps of each park showing locations of survey areas and TES 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. 

Report on initial field season results. 

Provide updates to park invasive, TES and general plant species lists per specifications below. Provide a list of what species have been documented with specimen vouchers and photographic vouchers during the initial field season.

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, 2003

Final Report and Data Deliverables – Due January 20, 2004

This report and associated data deliverables will provide the full set of documentation needed by Northern Colorado Plateau Network Parks 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 TES and invasive plant species occurrences. Could also show areas 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 TES, invasive non-native plant and general 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.  STEVE – IS THIS SOMETHING YOU FEEL IS DOABLE?  Also could relate distribution patterns to known invasion corridors and patterns of human use.

· Provide updated list of bibliographic references for DINO invasives and TES plants.  (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 Monument. 

2) Study and Management Recommendations and Conclusions.  

· Recommend methods for invasive plant management that will aid DINO staff in developing an effective invasive plant management plan.

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

· If appropriate, provide recommendations of TES plant management, if any obvious management concerns become apparent during the study.

· 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 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 and TES inventory project at DINO.  Once final data fields are agreed to, the NCPN data manager will provide a spreadsheet(s) containing all the data fields.

1)  Park Master Species List Updates

NPS will provide an Excel spreadsheet containing master plant species list for Dinosaur NM that is current as of April 15, 2002.  This list contains species known to occur or suspected to occur in DINO, along with fields indicating each species' abundance, residency, nativity, and the number of known vouchers (both photographs and specimens).   The PI will review this list and 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 D for documentation and key for a complete list of fields and values.

2)  Field Data

NPS will work with the PI in finalizing the data fields associated with this project.  Preliminary keys for an initial set of data elements are located in Appendices E (Observation/Voucher Table) and F (Habitat Data).  These fields will be mutually reviewed and revised as necessary by the PI and NCPN prior to the intial field season. 

Location & Observation/Voucher Table: 

Location data will be documented for each site where a survey or sampling is conducted, or where a targeted species is observed, captured, photographed or collected. GPS data will be collected following the NCNP GPS protocol (2001, to be revised 2002). Geographic location will be obtained using GPS units with an accuracy level that does not exceed 30 meters, and all GPS waypoint data will be provided to the I&M program through the course of the field season (with complete delivery of waypoint data by Sept. 30, 2002).  Waypoints for survey locations and species location, and unique location IDs will be assigned according to standardized methods (see Appendix E).  As summarized in Appendix E methods for delineating survey polygons are different from documenting point based species observations.  UTMs for each waypoint will also be manually recorded in order to avoid data loss in the event of equipment failure.  If GPS points are impossible to obtain (due to weak signals or topography), locations will be marked on 1:24,000-scale topographic maps and labeled with their location ID.  Additional required location data includes: location type, location description, directions to the location, NAD, UTM Zone, Estimated Precision Error, GPS Fix Method, elevation, a location description, and how location was selected (e.g., stratified point, targeted search, revisit of site, opportunistic observation). 

Observation/voucher data  will be entered for each species observed, collected, or photographed.  Required fields include: date, species Latin name, Integrated Taxonomic Information System species code (provided by NPS), observer name, sampling method, and observation comments.

If an observation results in a specimen collection, the following fields must be completed: 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.   If an observation results in a photographic voucher being taken, the photographer name and a photo voucher ID must be recorded. 

See Appendix E for field documentation and standards.

In addition to the standardized network data described above, it is anticipated that each investigator will have additional taxonomic group-specific data fields to support their field of inquiry. These project-specific data fields will be defined by the PI, standardized in collaboration with the I&M network data manager, and appended to the Excel table.

Habitat Table:  

For each location documented in the Location & Observation/Voucher Table, an associated habitat record will be created in the Habitat Table.  The Location ID field will serve as the common link between the tables.  Required habitat fields include:  Location ID, a general habitat description, a general physical site description, and site hydrology.

The Northern Colorado Plateau Network has identified supplemental required fields species locations.  For every documented species location, data on site slope and aspect, landform, soils, disturbance, vegetation and ground cover data is required.  See Appendix F for field documentation and standards.

Additional project-specific environmental data may also be needed by the investigator; these fields will be defined by the PI, and standardized in collaboration with the I&M network data manager, and appended to the Excel table.

3)  Specimen Vouchers

All vouchers submitted must have the associated required information entered in the Location - Observation/Voucher and and Habitat tables described above.  Vouchers 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.

4)  Photo Vouchers 

Investigator will ensure that a photograph selected as a voucher will be of highest quality and, to the extent possible, will show any clearly identifying characteristics of the species it is documenting.  All photo vouchers must have the associated required information entered into the Location - Observation/Voucher and Habitat tables described above.  Slides will be delivered in archival plastic slide sleeves and each slide will be clearly labeled in indelible ink with: Photo Voucher ID, species Latin name, 4-letter park code, name of photographer, and date. 

5) Other Documentation Photos (excluding vouchers)
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 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 the 'Photograph Table' Excel spreadsheet (see Appendix G).

7) 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.

8) 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 invasives or TES plants in DINO.  These will be added to the National Parks Bibliography Database. 

IX.  References Cited

National Park Service. 1999. Natural Resource Challenge: The National Park Service's Action Plan for Preserving Natural Resources. U.S.D.I. National Park Service, Washington, D.C. 21 pp. (available at http://www.nature.nps.gov/challengedoc)

X.  Budget

Personnel


     Principal Investigator - USU (150 hours @ $45 / hour)
$6,750.00

     Survey Team Leader  - USU (500 hours @ $20 / hour)
10,000.00

     Two Survey Team Members - USU (450 hours @ $15 / hour x 2)
13,500.00

Subtotal
$30,250.00




Supplies and expenses


     Mileage (5000 mi. @ $0.28/mi.)
$1,400.00

     Lodging (50 days @ $65/day)
3,250.00

     Trailer Pad Rental (10 weeks @ $50/week)
500.00

     Field Per Diem 160 days @ $19 / day)
3,040.00

     Field supplies (e.g., compasses, clipboards, pencils, camping gear, etc.)
475.00

     Binoculars, Radios, etc.
520.00

     Herbarium/Curatorial Supplies
1,000.00

Subtotal
$10,185.00




USU Project Overhead @15% of $40,435
$6,065.00




Utah State University Component Cost
$46,500.00




NCPN Equipment Cost (see note below)
$3,500.00

DINO Equipment Cost (see note below)
$3,500.00




TOTAL COST OF PROJECT
$53,500.00

Note: The NCPN will purchase one Trimble Geo Explorer 3 GPS unit ($3,000) and 2 spare batteries ($500). Dinosaur National Monument will purchase duplicate equipment.  This equipment will be used for this project and returned to the NPS at project completion.
APPENDIX A

SPECIAL STATUS PLANT SPECIES—DINOSAUR NATIONAL MONUMENT
Scientific Name
Common Name
State List

TNC

Rank
Federal Status





CO
UT

FWS
FS
BLM

Adiantum capillus-veneris
Southern maiden hair fern
X

G5S2

S


Allium nevadense
Nevada onion
X

G4S1




Amsonia jonesii       
Jones blue star
X

G4S1




Arabis vivariensis = A. fernaldiana var. fernaldiana
park rock cress
X
X
G3T3/S2

G1Q/S1
C

S

Asplenium septentrionale
grass fern
X

G4/G5

S3/S4




Aster perelegans
Nuttall aster
X

G5S1




Astragalus argophyllus var. martinii
Martin milkvetch
X

G5T4S2




Astragalus duchesnensis
Duchesne milkvetch
X

G3S1/S2




Astragalus hamiltonii
Hamilton milkvetch
X
X
G1S1
C

S

Astragalus saurinus
DInosaur milkvetch

X
G2S2




Carex curatorum
Canyonlands sedge

X
G3S1




Centaurium exaltatum
Great Basin centaury
X 

G5S1




Cirsium ownbeyi
Ownbey thistle
X
X
G3S1/S2
C

S

Cryptantha breviflora
small-flower cryptanth
X

G4S1




Cryptantha rollinsii
Rollins cryptanth
X

G4S2
C

S

Cymopterus duchesnensis
Uinta Basin spring parsley
X

G2S1


S

Cystopteris utahensis
Utah brittle fern
X
X
G3?S1




Draba oligosperma var. juniperina
juniper draba
X
X
G5S1

G3QS2




Enceliopsis nudicaulis
nakedstem
X

G5S1




Epipactis gigantea
helleborine
X
X
G4S2/S3

S


Erigeron nematophyllus
needle-leaf daisy

X
G3S1S2




Erigeron wilkenii
Wilken fleabane
X

G1S1
C

S

Eriogonum lonchophyllum var. saurinum
Dinosaur buckwheat
X

G4T3S1




Eriogonum tumulosum
Woodside buckwheat
X

G3S2


S

Eriogonum viridulum
Duchesne buckwheat
X

G4QS1


S

Fritillaria pudica
yellow bell
X

G5S1




Gutierrezia pomariensis
Orchard snakeweed
X
X
G2S2




Habenaria zothecina
alcove bog orchid
X
X
G2S1/S2
C

S

Hymenoxys lapidicola
rock hymenoxys

X
G1S1


S

Juncus bryoides
minute rush
X

G4S1




Lewisia rediviva
bitterroot
X

G5S2




Nama densum
compact nama
X

G5S1




Oenothera acutissima
narrow-leaf evening primrose
X
X
G2S2

G5T3/S2

S


Oxytropis besseyi var. obnapiformis
Bessey locoweed
X
X
G5T3S2/ S3




Pediomelum megalanthum
large-flowered breadroot
X

G3S3/S4




Pellaea breweri
Brewer cliff brake
X

G5S2




Penstemon radicosus
mat-root penstemon
X

G5S1




Penstemon scariosus var. cyanomontanus
Blue Mountain penstemon
X

G4T?

S2/S3




Spiranthes diluvialis
Ute ladies'-tresses orchid
X
X
G2S1/S2
T



Trifolium andinum
mountain clover
X

G3S1


S

Zygadenus vaginatus
alcove death camas
X
X
G2S2




APPENDIX: B

NON-NATIVE / INVASIVE PLANTS—DINOSAUR NATIONAL MONUMENT
Approximately 650 species have been documented in the flora of Dinosaur National Monument; 66 of them (11%) are exotic.  The most invasive species are marked with *.

Agropyron cristatum


crested wheatgrass

Agropyron repens *


quackgrass

Agrostis stolonifera


redtop

Alyssum desertorum


desert alyssum

Arctium minus *


common burdock

Asperagus officinalis


asperagus

Bassia hyssopifolia


bassia

Berula erecta



cut-leaf water parsnip

Bromus inermis


smooth brome

Bromus japonicus


Japanese brome

Bromus tectorum *


cheatgrass

Camelina macrocarpa


false flax

Capsella bursa-pastoris

shepherd's purse

Cardaria draba *


hoary cress, whitetop
Carduus nutans *


musk thistle

Centaurea maculosa *

spotted knapweed

Centaurea repens *


Russian knapweed

Chorispora tenella


blue mustard

Cichorium intybus


chicory

Cirsium arvense *


Canada thistle

Cirsium vulgare *


bull thistle

Convolvulus arvensis


field bindweed

Dactylis glomerata


orchard grass

Descurainia sophia


flixweed

Elaeagnus angustifolia *

Russian olive

Eremopyrum triticeum


annual wheatgrass

Euphorbia esula *


leafy spurge

Festuca arundinacea


tall fescue

Festuca pratensis


meadow fescue

Festuca rubra



red fescue

Halogeton glomeratus


halogeton

Holosteum umbellatum

jagged chickweed

Humulus lupulus


European hop

Hutchinsia procumbens

slenderweed

Hyoscyamus niger


black henbane

Kochia scoparia


summer cypress

Lactuca serriola


prickly lettuce

Lepidium latifolium *


perennial pepperweed

Lepidium perfoliatum


clasping peppergrass

Linaria dalmatica *


Dalmatian toadflax

Malcomia africana


African mustard

Medicago lupulina


black medic

Melilotus alba



white sweet clover

Melilotus officinalis *


yellow sweet clover

Nasturtium officinale


watercress

Nepeta cataria



catnip

Plantago major


broad-leaf plantain

Poa bulbosa



bulbous bluegrass

Poa compressa


Canada bluegrass

Poa pratensis



Kentucky bluegrass

Polypogon monspeliensis

rabbitfoot grass

Polygonum lapathifolium

willow weed

Ranunculus testiculatus

bur buttercup

Rumex crispus


curly dock

Salsola iberica



Russian thistle

Saponaria officinalis


soapwort

Sisymbrium altissimum

tumble mustard

Sonchus uliginosus


meadow sowthistle

Spergularia marina


saltmarsh sandspurry

Tamarix ramosissima *

tamarisk

Taraxacum officinale


common dandelion

Tragopogon dubious


yellow salsify

Trifolium repens


white clover

Ulmus pumila



Siberian elm

Verbascum thapsus


wolly mullein

Veronica anagallis-aquatica

water speedwell

APPENDIX C.

*Categories For Ecological Status

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 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 few or no desirable grasses in the understory. 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.
*Categories For Disturbance/Historic and Current Uses

1. Agriculture/Livestock Grazing

2. Construction/Development

3. Fire

4. Fire Suppression

5. Flooding

6. Wind

7. Geothermal

8. Animal Disturbance (e.g. gopher mound, buffalo wallo)l

9. Irrigation/Ditches

10. Mining and Quarries

11. Oil and Gas Exploration/Production

12. Habitat Improvement Project

13. Recreation/Visitor Use

14. Right-of-Way Construction/Maintenance

15. Utility Construction/Maintenance

16. Trail/Outfitter/ORV use

*Categories For Resource Values

1. Streams, Rivers, Lakes

2. Wetlands and Riparian Areas

3. Wildlife Habitat

4. Old Growth Forest

5. Outstanding Example of Native Plant Community’

6. T&E or Sensitive Species Habitat

7. Areas of Critical Environmental Concern

8. Research Natural Areas

9. Wilderness

10. Developed Recreation Site

11. Agricultural/Graxing Land

12. Administrative

13. Cultural Resources/Cultural Landscape

Appendix D.    Key:  Park Master Species List

Field
Definition and Values

TSN

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

Preferred Local Name
The preferred local 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.

Residency

Current residency classification for each animal species in each park.  Park Status as above must be either "Present" or "Probably Present".


Breeder:  Population reproduces in the park.


Resident:  A significant population is maintained in the park for more than two months each year, but it is not known to breed there.


Migratory:  Migratory species that occurs in park approximately two months or less each year and does not breed there.


Vagrant:  Park is outside of the species' usual range.


Unknown:  Residency status in park is unknown.

Nativity

Nativity classification for each species in each park.  Park Status as defined above must be either "Present" or "Probably Present".


Native:  
The species is native to the park (either endemic or indigenous), or if the Park Status is "Probably Present" as defined above, the species would be native to the park if it were eventually confirmed in the park.


Non-Native:  The species is not native to the park (neither endemic nor indigenous), or if the Park Status is "Probably Present" as defined above, the species would not be native to the park if it were eventually confirmed in the park.  


Unknown:  Nativity classification in park is unknown.

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

Appendix E.    Field Data :  Location & Observation/Voucher Table 

A record will be completed for each location where a survey or sampling is conducted, or where a targeted species is observed, captured, collected, or photographed.   It is important to note that GPS methods for delineating survey area polygons are different from documenting point-specific species observations.  This relationship will vary somewhat based on the type of survey and data collected. The shaded area below indicates required fields for documenting survey areas (polygons).  Required fields for point based observations follow the shaded section. The NCPN Data Manager will work with the PI in determining the specific GPS needs of the project.

Field Names

(** - required field)
Definitions

General Location Data
Complete fields 1-8 for each survey location, or for observation, capture, collection or species photograph locations that occur outside of a survey area or opportunistically. 


1.  **State
Two-letter state abbreviation 

2.  **County
Name of county

3.  **Park Code
Four-letter park acronym (ARCH, BLCA, BRCA, CANY, CARE, CEBR, COLM, CURE, DINO, FOBU, GOSP, HOVE, NABR, PISP, TICA, ZION) 

4.  **Location Name


Brief place name or reference name for location  (e.g., Chinle Trailhead, Murphy Point--useful for map labeling or sorting data)

5.  **Location ID
Identifier assigned to the location. Investigators may use their own system for assigning IDs; however, the ID must be unique and not repeated for any other location.  Location ID serves as the linking field between the data tables.  For practicality location ID should be kept short (preferably fewer than 10 characters). If multiple visits are made to the same location, the same Location ID should be used.  In multiple-year studies please make sure that unique IDs are not repeated.

6. **Selection Method
Method used for selecting location (e.g., random, non-random, revisit of location previously surveyed, targeted search, opportunistic observation)

7. **Location Description


Concise description of location (equivalent to what would be put on specimen label)  e.g.."White Rim Trail near Lathrop Canyon turnoff." 

8. **Location Directions
Directions to the site so that someone in subsequent years can relocate it.  (e.g., "From the Colorado River proceed west up XYZ Canyon approx. 0.5 mile.  Site is at mouth of small NE-trending slot canyon approx. 120 meters north of XYZ Canyon bottom."  This field only needs to be used for study sites which will be monitored in future years or in documenting significant finds. 

Georeferencing Information: Survey Area
Fields 9-17 are required for documenting survey areas (plots, area searches, transects, etc.).  This is distinguished from georeferencing point based species observations that are opportunistic or occur outside of a survey area.  (See GPS Protocols for additional georeferencing information.)

9.  Waypoints-Survey Area
Survey areas can be georeferenced as a point (with radius), as a straight line (start point and end point), a route (start point, mid-points, end point), or a polygon (start point, mid points, and end point adjacent to start point).  It is important to differentiate waypoints that are taken to define a survey area from waypoints that document species locations.  Please preface all survey-area waypoints with the letter "R", then follow with a unique (or sequential) number, plus an identifier for the GPS unit if more than one unit is being used in a park 

Example:

R1A  R2A  = start point and end point of transect (plus GPS unit identifier)

R3  R4  R5  R6  R7 = start point, mid points and end point of a route.

R8 = center point of plot

Using "R" will allow easy identification of waypoints when transferring the data to GIS.

10.  Survey Area Type


Indicate if the survey area is a point, line, route, or polygon. 

11. Survey Area radius/buffer
Indicate in meters the radius from a center point, distance on either side of a line or route, or area around a polygon that is needed to portray the area surveyed.

12. Survey Area Elevation (ft)


Elevation of survey area

13.  Survey area UTMs
UTM E and UTM N of all survey area waypoints collected.  

14. Survey Area NAD
Datum of survey area waypoints (NAD27 or NAD83)

15. Survey Area EPE
Estimated Positional Error in meters of survey area waypoints (from GPS unit)

16. Survey Area Fix Method
GPS fix method of survey area waypoints(see GPS Protocols for details)

17. Survey Area UTM Zone
UTM zone of survey area waypoints

Georeferencing Information: Species 
Complete fields 18-30 for point based species observations, captures, collections, or photographs made either within or outside of a survey area.

18. **Waypoints - Species
Species waypoint IDs for assigned using GPS unit. Limit of 6 letters/numbers.  

Format:  For waypoints documenting species locations, use first two letters of park code (above, with the exception of Capitol Reef, which is CR), plus an incremental number, plus an identifier for the GPS unit if more than one unit is being used in a park.

Example:  

  CR001A  

  AR135C.

Using this system will allow us to easily differentiate between survey waypoints and species waypoints.

19. ** UTM E and UTM N


Easting and northing UTMs of location waypoint 

20. **NAD


Datum of location waypoints (NAD27 or NAD83)  

21. **UTM Zone


UTM zone of location waypoints

22. **EPE


Estimated Positional Error of waypoints in meters (from GPS unit)

23. **Fix Method


GPS waypoint fix method (see GPS Protocols for details)

24. **Elevation (ft)
Elevation of Species Location

Species Data
Note:  if multiple species are observed within one location, the following information must be completed for each observation



25. **Date Observed
Date observation made (yyyy/mm/dd)

26. Time Observed
Time of observation (24-hour clock) 

27. **ITIS Species Code
Numeric identifier for species (key provided)

28. **Species Latin name
Latin name of species observed

29. ** Observation Comments
Include information such as: number of individuals, life stage or phenology, behavior, etc.

30. **Sampling Method
Method used for sampling, observing or collecting, e.g., vocalization, mist net, pitfall, found dead. (NCPN data manager will develop standardized pick list for investigator to use)

31.  **Observer Name(s)
Name of person(s) making observation

Specimen Data:
Fields 31-40 are required if a physical specimen is collected

32. **Collector Name(s)
Collector Name(s)

33. **Collection Number
Collector's number assigned to specimen

34. **NPS Accession Number
Accession number assigned by Park

35. **NPS Catalog Number
Catalog number assigned by Park

36. **Specimen Location
Acronym, name and location of institution where specimen will be stored

37.  Other Accession Number(s)
Accession number(s) (if available) given to specimen if repository is not NPS  

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

whole plant; skin-juvenile; 2 adults in isopropyl alcohol; skull; etc.

39. **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



40. **Identified by
Name of person identifying specimen

Photo Voucher Data:
Fields 40-42 are required if a photographic voucher is taken

41. **Photo Voucher Date
Date voucher photograph taken

42.  **Photographer Name(s)
Name of photographer

43.  **Photo Voucher ID
Unique identifier for photograph.  Use the Location ID prefaced with "PV-."

If more than one voucher is photographed at a location, append an identifying number.

Example:

PV-LocID
PV-LocIDa-1

PV-LocIDb-2



Other Location or Observation Data
Additional fields required by Investigator, established in consultation with the I&M Data Manager


Incorporate standard heritage element occurrence data fields and additional fields needed for invasives and TES plants




Appendix F.  Field Data:  Habitat Table 

Field Names

(** - required field)
Definitions

General Habitat Data
Complete fields 1-4 for all survey area, plots, transects, etc. for species locations

1. **Location ID
From Location Table

2. **General Habitat Description
Brief description of Habitat - vegetation & physical features where observation or collection is made.  (steep rocky slopes with pinyon-juniper; open grassland on sandy soils, etc.)

3. **Site Hydrology
Select code that corresponds to location:

H-1  Upland (above and away from floodplains) 

H-2  Riparian (along rivers or stream channels)

H-3  Wetland (saturated for extended periods during the growing season)

H-4  Playa lakebed (poorly drained depressions)

4. **Soil Description
describe general soil type (e.g., silt loam, clay, sand)

5. **Landform Code
Select all the landform codes that apply to location (more descriptive definitions available).

LF-1   Alluvial fan

LF-2   Colluvial slope

LF-3   Stream terrace

LF-4   Wash

LF-5   Alluvial plain

LF-6   Valley bottom 

LF-7   Cliff

LF-8   Hill

LF-9   Bedrock slope

LF-10   Canyon side

LF-11   Mountainside
LF-12   Plateau

LF-13   Valley side slope

LF-14   Mesa

LF-15   Flood plain

LF-16   Basin floor

LF-17   Dune

LF-18   Lava flow

LF 19   Cinder cone

LF-20   Marsh 

LF-21   Playa

LF-22   Other (specify)

6. **Aspect
aspect in degrees

7. **Slope
slope in degrees

8. **Disturbance?
yes or no if disturbance is evident at location

9. **Disturbance Type
Describe type or source of disturbance (e.g., grazing, trampling, fire, ORV) 

10. **Physiognomic Class
Assign sampling location to one of the following physiognomic classes.  PI could make this a check off on the field form. 

Forest

Woodland

Shrubland

Dwarf Shrubland

Herbaceous

Nonvascular

Sparsely Vegetated

11. **Vegetation Type
Please identify the general plant community at the sampling location.  Listed below is a standardized list of vegetation cover types for NCPN parks.  Descriptions of these vegetation types are found in the NPS 2000 Inventory Study Plan. This list may not be complete and the PI may need to identify additional types.  Can use this as a pick-list on the field form.

Salt Desert Shrub (saltbush and greasewood)

Blackbrush Shrublands

Galleta – Three-awn Shrubsteppe

Great Basin Sagebrush

Pinyon-Juniper Woodland

Mountain Mahogany-Oak Shrublands

Ponderosa Pine Woodlands and Forest

Douglas Fir Forest

Aspen Forest

Spruce-Fir Forest

Alpine Tundra

Wetlands

Riparian and Canyon Woodlands

Hanging Gardens

Other _____________  please specify

 

Strata Cover
Record the percent cover of each vegetation strata.



12. **% Cover Trees


13. **% Cover Shrubs


14. **% Cover Herbaceous


Ground Cover
Record the percent cover of the applicable ground cover categories. Sum = 100%.

15. **% Cover Bedrock


16. **% Cover Large Rocks (> 10 cm)


17. **% Cover Small Rocks (0.2-10cm)


18. **% Cover Sand (0.1-2 mm)


19. **% Cover Bare Soil


20. **% Cover Litter/Duff


21. **% Cover Wood (>1cm)


22. **% Cover Cryptogam


23. **% Cover Lichen


24. **% Cover Moss


25. **% Water


26. **% Other ________(specify)


27.   Habitat Comments
Use this field to record any other comments or observations on habitat description.




Additional Environmental Data:
Additional environmental data to be added based on Investigator needs; standards, formats, and requirement  to be determined jointly by the Investigator and the I&M Data Manager. Examples are shown below. 

 
Incorporate data fields from Appendix C and additional fields needed for invasives and TES plants

   



Appendix G.  Photograph Log

Complete records for all photographs that are taken that are not submitted as vouchers.  

(For vouchers, see the Location - Observation/Voucher Table).
Photograph Table

(** - required field)


1. **Location ID  
Location ID  of where photo was taken (as assigned in location table) OR  (complete 1 or 2)

2. **Location Description
Description of where photo was taken if it does not correspond to a documented location (e.g., photos showing general vegetation or landforms) 

3. **Photograph ID
Unique identifier for photograph.  For those photos documenting a location, use the Location ID prefaced with "PL-" and with an identifying number appended.

Examples:

PL-LocIDa-1

PL-LocIDb-2

If a photograph does not correspond to a documented location, use a place name (not assigned already to a location) prefaced by "PGen" and with an identifying number appended.

Examples:

PGen-Millard Canyon-1

PGen-Schaefer Trail-2

4. **Photographer
Name of photographer

5. **Photo Date
Date of photograph (yyyy-mm-dd)

6. **Photo description 
Brief description of photograph subject or contents 
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