Proposal and Task Agreement 

Colorado Plateau Cooperative Ecosystem Studies Unit and

Northern Arizona University
Title:  Inventory the Vascular Plant Flora of Glen Canyon National Recreation Area
Principal Investigator:  Tina Ayers, Director, Deaver Herbarium, Northern Arizona University

Cooperators: Mar-Elise Hill, Northern Arizona University, M.S. Student

John Spence, Natural Resource Manager and Botanist, Glen Canyon NRA

Daniela Roth, Botanist, Navajo Natural Heritage Program

Ron Hiebert, National Park Service, CP-CESU

new person here, National Park Service, CP-CESU

Background and Objectives:  The purpose of this document is to define the scope of work and general terms of a cooperative effort to complete a floristic inventory of Glen Canyon National Recreation Area (NRA).   The known vascular plant flora of Glen Canyon NRA consists of about 800 species.  Of these, 60 species are exotic.  Floristic work and specimen documentation includes Woodbury (1958, 1959), McDougall (1959), Gaines (1960), Welsh et al. (1978), Welsh (1984), and Schulz et al. (1987).  Additional information can be found in Albee et al. (1988) and Welsh et al. (1993).  The most recent checklist for the NRA is that of Spence and Zimmerman (1996).  In that checklist an additional group of >100 species is listed from adjacent areas that may occur in Glen Canyon NRA.  Glen Canyon NRA maintains a small on-site herbarium with ~1100 plant specimens.  Other significant collections are housed at the Garrett Herbarium, University of Utah, the Monte L. Bean Museum, Brigham Young University, and the Museum of Northern Arizona.

As part of the NPS’s Inventory and Monitoring program, Glen Canyon NRA is scheduled for plant surveys in FY 2003 and FY 2004 to complete the flora.  In order to accomplish this, random sampling in major plant communities and targeted surveys in poorly known areas will be needed.  Areas in the NRA that remain incompletely surveyed for flora include the San Juan River, Clay Hills Crossing area, the Dirty Devil river corridor, portions of lower Cataract Canyon including Dark Canyon, the Escalante River corridor, the Navajo Point area of Fifty Mile, and the Lee’s Ferry and Colorado River corridor downstream of Glen Canyon Dam.

Available reports on the flora and vegetation of Glen Canyon NRA are listed in the literature  and include relict plant surveys, threatened and endangered species, riparian vegetation surveys, hanging garden and spring vegetation surveys, and upland vegetation surveys.  The following Microsoft ACCESS databases are available:


Special Status Plant Species (~200 records)


Riparian and Wetland Vegetation (~125 sites)


Spring and Hanging Garden Vegetation (~135 sites)


Upland Vegetation (~75 sites)

The proposed cooperative agreement would add to the existing species list by: further data mining in herbaria thought to be rich in species from Glen Canyon NRA; identification of specific areas for additional field studies; and, completion of inventories in all undersurveyed areas listed above and those thought to have taxa new to Glen Canyon NRA.  Because of the size and limited accessibility of Glen Canyon NRA, a complete vascular plant inventory will not be possible in two years.  However, it is likely that at least 90% of the vascular plants present can be documented by collecting in undersurveyed areas as noted above.  A special focus during the baseline inventories will be on sensitive habitats (hanging gardens, seeps and springs, and relic stands of vegetation), because they often contain a significant number of species not found anywhere else. The proposed studies would also continue documentation of all populations of either special status species (designated threatened, rare, or other native species that are of concern because of their rarity or vulnerability) and non-native (“exotic”) species that are of concern because of their potential to invade native habitats.  In addition, the proposed studies would quantify abundance of plants in sensitive habitats such as hanging gardens in those areas targeted for field work for use in future monitoring efforts. 

Justification for Work

This project is needed to complete floristic surveys in Glen Canyon NRA.  The NPS Inventory and Monitoring Program requires documentation of 95% of the flora of each park.  The current estimate of completeness for the flora of Glen Canyon NRA is thought to be about 80%.  Glen Canyon NRA also has many sensitive habitats (hanging gardens, seeps and springs, and relic plant communities) that need to be surveyed to document sensitive species. 

Methods

General methods are detailed in the Southern Colorado Plateau Inventory Plan (NPS 2000).  Two field approaches will be used.  First, targeted subjectively chosen surveys in poorly known areas of the NRA will be completed.  Second, randomly selected sites will be visited in a variety of principal plant communities to assess whether the sampling effort has found 95% of the flora in the NRA.  This will be determined using first order species richness jackknife estimates.  In addition to analyzing data already available for spring and riparian vegetation (see above), randomly visited vegetation plots with species lists will be completed for the following communities in Glen Canyon NRA:


Pinyon-juniper woodlands


Sagebrush meadows


Oak-Maple woodlands


Blackbrush shrubland


Mixed sand shrublands


Slickrock communities


Shadscale shrublands


Clay barrens

Surveys to Complete Checklist and Locate Sensitive or Exotic Species

Areas for general surveys will include all areas that were not previously surveyed or areas that are potential habitat for special status species.  Drainages that may provide corridors for the spread of exotic species and all seeps and springs will be highest priorities.  This will be done by walking (and driving where possible) the area taking detailed notes on species present and collecting vouchers of all species encountered.  A special focus during the baseline inventories will be on sensitive habitats (hanging gardens, seepsand springs, and relic stands of vegetation), because they often contain a significant number of species not found elsewhere.  For sensitive species encountered the standard protocol used by the Natural Heritage Program (Element Occurrence Form) will be utilized.  A field report on sensitive species will include a map, habitat description, elevation, site condition, threats apparent, and vegetation type based on the Spence-Romme-Floyd-Hanna-Rowlands classification system for the southern Colorado Plateau.  Special habitats will be measured, delineated, and inventoried for all species present.  Species cover will be recorded using relevé plots.  Exotic species will be recorded according to the SWEMP (2002) protocol, including estimated area, cover percentage, density, and additional site-specific information.  

A full species list will be prepared.  For each species, status (native/exotic), growth form, elevation, habitat and relative abundance will be listed.  The biogeographic affinities of the flora will be detailed.  Brief characterizations of the plant communities will be prepared with common and/or characteristic species and environmental attributes listed.  Comparisons with nearby regions, including the Grand Staircase-Escalante National Monument, the Navajo Nation, Grand Canyon National Park, Capitol Reef National Park, Canyonlands National Park, and Zion National Park will be made.

Estimating Richness, Relative Abundance and Density of Vascular Plants

Randomly distributed sample plots to establish species density, cover, relative abundance and richness will be established in each vegetation community.  All data entered on CPVAC Field Data forms using established protocols.  ***Will Dave Mattson generate random points using a grid system in each community for this study???***
GIS Data Collection
We will take GPS UTM coordinates at sampling points and other relevant locations.  All GPS coordinates will use NAD27 as the datum.  UTM coordinates, error values, datum reference (NAD27), and UTM zone will be recorded.   

Data analysis

All data will be transferred to an Excel spread sheet.  Analyses will be performed to compare species diversity, richness, and abundance of the random plots.  Diversity and abundance of specific areas may be done to quantify occurrence of exotic species relative to natives. 

Species verification 

All specimens will be verified using standard floras and manuals and by comparison with specimens deposited in the reference collections at Glen Canyon NRA herbarium and the Deaver Herbarium at Northern Arizona University.   For all difficult-to-identify species, duplicate specimens will be collected and sent as gifts for determination by specialists.  All specimens housed in the Glen Canyon NRA herbarium will be checked and nomenclature updated as necessary.

Voucher specimens.

Voucher specimens will be collected when necessary and appropriate and the location of the collection will be recorded using a GPS.  T&E species encountered will be mapped using a GPS, and vouchers will be collected.  All voucher specimens will be deposited at the Glen Canyon NRA herbarium and duplicate specimens will be deposited at the NAU Deaver Herbarium and, if specimens were collected on bordering lands, with the Navajo Herbarium at the Department of Fish & Wildlife, Window Rock.
Data Mining.  As part of the floristic inventory, the student will acquire all existing information on plants, especially plants of special concern, from adjacent areas that may be likely to occur within Glen Canyon NRA.  The student will also compile lists and search for vouchers of taxa in the herbaria listed above.   

Schedule: (depending on each year’s weather conditions):

1.  May to June:  First trip of year, searching for early blooming perennials and annuals.  In first year and second year, locate points and establish one hectare plots, and take data on species present.

2.  August to September:  Second trip of year, searching for species responding to summer rainfall.  In first year if possible, take data from long term monitoring plots, and place relevé plots to collect information on plant species richness and abundance

3.  October to December:  Identify collections, send gifts for determination to specialists, data mine, and write reports.

4.  December to March:  Process new collections and database existing collections at herbaria that have not previously been databased.

Cooperation
Glen Canyon NRA will provide overall coordination and logistical support of the project.  NPS and USGS/Colorado Plateau Field Station cooperators will be responsible for providing standard database formats for documenting the results of inventory.  NAU will be responsible for carrying out plant inventory and for providing data, in a format compatible with standard databases developed by the NPS, USGS/Colorado Plateau Field Station and NAU.  NAU will be responsible for data analysis and reports (both written and oral) on activities associated with the plant inventory.  NAU will arrange sampling schedules, obtain all necessary permits (assisted by John Spence) for plant inventory. 

This agreement is contingent upon the availability of funds for work beginning in 2003 and ending in 2005. 

Key Participants/Cooperators
Tina Ayers, NAU

Randy Scott, NAU

Mar-Elise Hill, NAU

John Spence, Glen Canyon NRA

Daniela Roth, NNH

Ron Hiebert or new person, NPS

Products
All cooperators shall have full opportunity to review, cooperate in the planning, execution, and publication of the results of the work conducted under this agreement.  NAU will be responsible to obtain technical peer review of products.  NPS will be responsible for management review and approval of all products, including reports.

1. Voucher and other specimens – All specimens collected will be deposited at Glen Canyon NRA and Northern Arizona University.  All specimens will be assigned National Park Service accession numbers and data containing information on species, collector, date of collection, collection site, and NPS record number will be entered into the appropriate data base. 

2. Data - NAU will provide the data from the plant inventories in a format compatible with databases developed by NPS (including the Southern and Northern Colorado Plateau inventory and monitoring networks), USGS/Colorado Plateau Field Station, and NAU.  These data will be in Access and GIS formats that conform to the requirements of the NPS National Inventory and Monitoring Program and that can be integrated into existing databases, including Dataset Catalog, NPSpecies, ANCS+, and NRBib.  Inventory data will be in Access files with fields that match data fields in the above databases.   GIS data submitted will include UTM coordinates, with error indicators as separate field, UTM zone, datum (NAD27), and metadata records, in Access databases suitable for conversion to spatial databases.  

a) Updated plant species lists and master lists for each park either entered directly into the Access database used by all Arizona University herbaria.  Network representatives will work with the principle investigator on development of the specific data conversion protocol.

b) For observation, voucher and other specimen data (including photographs used as vouchers) the final datasets will include all or, in the case of observations, a subset of the following data fields:  taxonomic serial number (TSN), scientific name, common name, specimen owner/location (e.g. NPS, GLCA), specimen identification (e.g. accession number, catalog number), collector name, collection number, habitat, elevation, location (state, park, county), point location in UTM (and sometimes latitude and longitude) coordinates, approximate coordinate error in meters, and general comments.  The I&M Networks will provide the investigator with a standardized Access format for data conversion.

c) Updated list of bibliographic references for plants of Glen Canyon NRA.  These references will be provided directly to the NRBibliography Database expert located at the USGS Colorado Plateau Field Station for entry into the NRBib database.

d) NAU will work with the USGS GIS specialist and network staff to produce GIS files that contain locations of all sampling sites, and locations where plant species of special concern were observed or photographed and/or collected as vouchers.  Data will be in UTM coordinate system, NAD27, with all features cross-referenced by a unique number to inventory data.  NAU will work with the USGS GIS specialist and the network staff to develop the ArcView datalayers and associated fully compliant FGDC metadata in cooperation with Northern and Southern Colorado Plateau networks.

3. Field Notes, data sheets, and other documentation – NAU will provide to NPS, the originals or copies of field notes, data sheets, clearly labeled photos (prints with negatives and/or slides) documenting the study area (please include a photo log with species or site location, date, park, etc,), electronic files, and other material associated with the inventories.  

4. Reports - Annual (interim) reports on field work, will include areas sampled within parks, data in form suitable for inclusion in databases, summaries of data, and any important findings relevant to future sampling or to park management.  Annual reports will be completed by January 15 each year.  In 2003, an oral report will be due in October, for the National Park Service Colorado Plateau biennial conference held in Flagstaff, Arizona.  Final report will include background, methods, an evaluation of previous plant studies in parks, along with data from this inventory, and estimates of plant diversity for Glen Canyon NRA.  The final report will include an evaluation of all studies in relation to inventory goal of documenting 90 percent of plant species.  The report will address park management needs for special status species (including identification of important habitats, additional surveys, recommendations for monitoring, or other needs).  The final report will be due May 15, 2005.

Budget (in progress)

Funds will be obligated from the NPS through the CESU, Northern Arizona University.  
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