1.  Introduction





A. Title:  Biological Inventory of National Park Areas on the Southern Colorado Plateau





B.  Date of Proposal:  March 22, 2001 (Full proposal – November 30, 2000)





C.  Investigators:  





Dr. Anne Cully, Coordinator


NPS Inventory and Monitoring Program


Colorado Plateau Cooperative Ecosystem Studies Unit


P.O. Box 5765


Northern Arizona University


Flagstaff, Arizona  86011


Voice 520 523-9280


Fax: 520 523-8223


Email:  anne.cully@nau.edu





Daniela Roth, Botanist


Navajo Natural Heritage Program


Deaver Herbarium


Northern Arizona University


Flagstaff, Arizona  86011


Voice:  520 523-7242


Fax:  520 523-7500


Email: daniela.roth@nau.edu





Technicians:  Names of technicians hired will be forwarded to parks when they are hired, so that they can be added to permit





D.  Abstract - In November 2000, 19 parks in the Southern Colorado Plateau Inventory and Monitoring Network, the Colorado Plateau Ecosystem Studies Unit, and the USGS Colorado Plateau Field Station submitted a proposal to the National Park Service for an inventory plan that would provide data on vertebrate animals and vascular plants for parks with inadequate inventories.  The plan has been approved, and funds are available.  This proposal is taken from the original, larger one; additional details about existing data, evaluation of needs, and establishing priorities can be found in the original proposal (Drost et al. 2000).  This proposal addresses the work on taxonomic groups, including birds, mammals, reptiles, amphibians, and plants that will be done in individual parks for projects beginning in 2001 and ending in 2003. 





II.  Overview





In fiscal year 2000, the Park Service received a substantial budget increase for inventory and monitoring studies, and a nationwide program to inventory vertebrates and vascular plants within the national parks was begun in earnest.  As part of this new inventory effort led by the Inventory and Monitoring office, a total of 265 National Park units (parks, monuments, recreation areas, historic sites, etc.) were identified as having significant natural resources, and these were divided into 32 groups or “networks” based on geographical proximity and similar habitat types.  The many NPS areas on the Colorado Plateau of Utah, northern Arizona, northwestern New Mexico, and western Colorado were divided into a northern and a southern network.  This proposal provides a description of biological inventory studies for some of the 19 park units in the southern Colorado Plateau (SCP) network  Details for the selection of units for inventory work are presented in the full proposal (Drost et al. 2000)





III.  Objectives





The objectives for this study are to provide inventory data on vertebrate animal and vascular plant species for certain parks in the Southern Colorado Plateau Inventory and Monitoring Network.





IV.  Methods 





The methods for each taxonomic group are described in detail under general and specific procedures outlined below.  They are designed to accomplish the goal of having 90% of vertebrate animals and vascular plants inventoried for parks in the SCP network.





A. Description of Study Areas – Work will be conducted at Canyon de Chelly National Monument.





B.  General Procedures – The following procedures are being followed for all taxonomic groups.





1. Sampling design -The three primary tasks in developing a sample design for biological inventories are:  (1) estimate the number of plots needed to achieve 90% completeness in each NPS unit; (2) spatially and temporally allocate these plots; and, (3) determine what methods will be used to gather data at sampled points, specific to each taxonomic group.  





2. Number of Sampling Points - For planning purposes, we estimated the number of sample points required to achieve 90% completeness in each inventory based on the number of species estimated to be in an inventoried unit and the number of species we expected to detect, on average, in a single plot.    The number of plots varies with taxonomic groups and will be calculated prior to the first field season.





3.  Stratification - Stratification here generally refers to the framework for planning sampling or organizing biological information.  With respect to sample design, we will apply stratification in the following way.  Upon detailed examination of the sampling environment, principal investigators will decide whether stratification for logistical or biological reasons is appropriate to each inventoried NPS unit.  If stratification is deemed appropriate, strata will be registered to the sampling grid.  Sample density will be adjusted for different taxa and strata.  If stratification is not appropriate (e.g. if park is small, and all areas can be covered) the entire park will be covered.  Sampling points may also be placed in areas that were not part of the stratification, but in areas that the principal investigators believe should sampled (e.g. small wetlands where amphibians may be found).  Sampling points and transects will be located with GPS units and marked with flagging to help in relocation each year.  The flagging will be removed after the studies are complete.





C.  Specific Methods for Taxonomic Groups





1.  Vascular Plants 





The principal objectives for work on vascular plants are to document 90% of the species present in parks, to survey for special status and exotic species, and to provide baseline information for park planning and resource monitoring.  In parks that need vegetation inventories, we will use a sampling approach to estimate when 90% of species present in a park have been encountered.





For basic inventory work, a combination of an area search and one or more relevés (Rowlands 1995) will be used. By this method, the area around the sample point is thoroughly searched for species presence.  A definite area will be defined for part of this search.  We do not yet know the minimum size and number of plots needed to adequately sample plant species within a stratified area, but it will be one hectare or less.  The defined area will allow the sampling to be repeated during different growing seasons, and if desired, will also allow comparability from year to year.  This does not preclude additional search of larger areas, but does ensure the collection of information on species numbers that can be used in projecting total species numbers.  This technique, combined with one or more relevé plots will be used for basic floristic inventories in the parks.








A relatively simple relevé method will be used where detailed quantitative data is not required.  In this technique, a circular plot of specified dimensions is positioned in the community of interest, and species presence is recorded within the area.  The standard area used is 0.1 hectare (a circular plot of radius 17.84 meters).  A calibrated estimate of cover for each species is made using either calibrated percentage estimates or ranked scale of abundance from 1-5.  Estimates of total canopy cover and vegetation height by strata, environmental features of the relevé and notes on disturbance also will be collected.  The relevé methods are described at the USGS/NPS vegetation mapping web site (http://biology.usgs.gov/npsveg/) and in Rowlands (1995).  All exotic species encountered in the relevé, in the relevé environs, or eencountered in transit to the relevé will be recorded. 





The smallest NPS units (AZRU, HUTR, NAVA, and YUHO) will be inventoried by area searches encompassing the entire unit.  We will use the stratification and sampling grid approach to inventory in the larger parks.  


D.  Collections


Plants – Two specimens of each plant species will be collected as needed for vouchers or for identification of unknown species at the herbarium.  Specimens will be placed in the Deaver Herbarium at Northern Arizona University.  Additional specimens will be collected and provided to the parks if desired.  Specimen vouchers collected as part of this study will be affixed with National Park Service issue specimen tags containing the following information: species name, collector, date of collection, collection site, and NPS record number.  





E.  Analysis – The study will result in tabular and spatial data from animal and plant inventories in formats compatible with service-wide and network databases developed by NPS and databases maintained by the USGS/Colorado Plateau Field Station at NAU.  These data will be compiled Access and ArcView GIS formats as required by the NPS National Inventory and Monitoring Program, for incorporation into the following databases: Dataset Catalog, NPSpecies, ANCS+, and NRBib.   The resulting data bases will be provided to the parks for their use at the completion of the project.


F.  Schedule – Following are general schedules for the taxonomic groups.  We will provide a more detailed schedule when available.





1.  Plants


a.  May to Mid June, first trip, establish sampling points, do early sampling


b.  July to Mid-September, second trip, relocate sampling points, do late sampling


G.  Budget – See earlier proposal (Drost et al. 2000) for budgets for each project.





Data Management – Data management will follow guidelines from the national Inventory and Monitoring Program which include updating the NPSpecies data base, Natural Resource Bibliography, the Dataset Catalog, and to produce spatially oriented data bases for use in GIS products.  The information is to be provided to the parks in accessible formats.  Data collection and management are integral parts of the Southern Colorado Plateau inventory and monitoring program.  Efforts will focus primarily on the production of spatially oriented database tables and themes in a GIS framework, with continued work on the NPSpecies, Natural Resources Bibliography, and Dataset Catalogs.  The staff of the Southern Colorado Plateau program will work closely with the Northern Colorado Plateau program to develop database standards and formats that are compatible and to share resources whenever possible.  Additional detail about data management can be found in the earlier proposal (Southern Colorado Plateau Biological Inventory Group, 2000).





V.  Products





A.  Publications and Reports – Reports on the inventories will be prepared on an annual basis, and there will be a comprehensive final report for each taxonomic group.  There will also be tablular data, both non-spatial and spatial, as well as information in GIS themes or layers.  These reports and GIS products will be available to parks through Inventory and Monitoring and CESU websites, or by other means.  For additional detail on products, standards, and availability, see Drost et al. (2000).





B.  Collections – Plant collections will be placed in the Deaver herbarium, Northern Arizona University.  The specimens will be labeled according to NPS requirements (see specific procedures above, and Drost et al. 2000).





C.  Data and other materials – Data will be stored at the Southern Colorado Plateau Inventory and Monitoring Network, Northern Arizona University, as well as at the National Inventory and Monitoring Program in Ft. Collins, Colorado.  The information will be available to each park through websites, or will be provided in other ways (e.g. CD’s) if necessary or desirable.  Data on sensitive species will be subject to a cooperative agreement being developed with the Navajo Nation Natural Resources Division and the CPCESU.  NPS data formats and standards will be followed (see previous section on products and Drost et al. 2000).  
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VII.  QUALIFICATIONS





Qualifications of the researchers are presented in the following curricula vitae.





�
 Anne Calvert Cully


National Park Service, Colorado Plateau Cooperative Ecosystem Studies Unit


P.O. Box 5765, Northern Arizona University


Flagstaff, Arizona  86011-5765


(520) 523-0280  Internet:  anne.cully@nau.edu


EDUCATION


2000		Kansas State University, Manhattan, Kansas


Doctor of Philosophy, Biology (Plant Ecology)  Ph.D. 2000


1977		University of New Mexico, Albuquerque, New Mexico


		Master of Science, Biology (Plant Ecology)


1971		University of New Mexico, Albuquerque, New Mexico


		Bachelor of Arts, Major-Anthropology


	EMPLOYMENT


August 2000 to present – Plant Ecologist, Colorado Plateau Cooperative Ecosystem Studies Unit, National Park Service


January 1997 to August 2000 - Graduate Research Assistant, Division of Biology, Ackert Hall, Kansas State University, Manhattan, Kansas.


December, 1995 to December, 1997 - Fish and Wildlife Biologist, U. S. Fish and Wildlife Service, Kansas Ecological Services Field Office, Manhattan, Kansas.


October, 1990 to December, 1995 - Botanist, U.S. Fish and Wildlife Service, New Mexico Ecological Services Field Office, Albuquerque, New Mexico.


April, 1985 to September, 1990 - Botanist (Planner IV), State Forestry Division, New Mexico Energy, Minerals and Natural Resources Department, Santa Fe, New Mexico.


1979 to 1985 - Research Associate, Biology Department, University of New Mexico, Albuquerque, New Mexico.


1977 to 1979 - Botanical and palynological consultant.


1975 to 1976 - Research Assistant, Biology Department, University of New Mexico, Albuquerque, New Mexico.


SELECTED PUBLICATIONS, PRESENTATIONS, AND REPORTS


Knight, P.J., S. Lucas, and A.C. Cully.  1996.  An early Pleistocene flora from Central New Mexico.  Southwestern Naturalist 41(3):207-217.


Cully, A.C.  1996.  Knowlton’s cactus (Pediocactus knowltonii) reintroduction.  In Restoring diversity: Strategies for reintroduction of endangered plants, pp 403-410.   D.A. Falk, C.I. Millar, and M. Olwell, editors.  Island Press, Washington, D.C.


Knight, P.J. and A.C. Cully.  1991.  A new species of Astragalus from southeastern New Mexico.  The Southwestern Naturalist 34(4):487-498.


Staehlaker, D., P. Kennedy, A. Cully, and B. Kuykendahl.  1989.  Breeding bird assemblages at Guadalupe Mountain, Taos County, New Mexico.  The Southwestern Naturalist 34(4):487-498.


Cully, A.C. and J.F. Cully, Jr.  1989.  Spatial and temporal variation in annual vegetation at Chaco Canyon, New Mexico.  Great Basin Naturalist 49(1):113-122.


Cully, A.C.  1979.  Some aspects of pollen analysis in Archaeology.  The Kiva 44(2-3):95-100.








Presentations:


The effects of size and fragmentation on invasion of tallgrass prairie fragments by non-native plant species. Fifth International Conference on the Ecology of Invasive Alien Plants.  La Maddalena, Sardinia, Italy.  1999.


Reintroduction of Pediocactus knowltonii: A case study.  Symposium on Restoring Diversity: Is Reintroduction an Option for Endangered Plants?  Center for Plant Conservation, Missouri Botanical Garden, St. Louis, Missouri. 1993.


Preliminary results of a long-term monitoring study of Mesa Verde cactus (Sclerocactus mesae-verdae).  Southwestern Rare and endangered Plant Conference, Santa Fe, New Mexico.  1992.


Preliminary results from monitoring two populations of Sclerocactus mesae-verdae.  Third Annual Conference, Society for Conservation Biology, University of California at Davis.  1988. (With M. Olwell, D. House, P.J. Knight)


Indian ricegrass (Oryzopsis hyemenoides):A potentially useful wild grass species adapted to dunal habitats.  Meeting on Management and Utilization of Arid Land Plants, Saltillo, Coahuila, Mexico.  U.S.D.A. Rocky Mountain Forest and Range Experiment Station, Secretaria Agricultura y Recursos Hydrologicas, and UNESCO Program on Man and the Biosphere.  1985.


            Additional Reports and Publications


Crawford, C.S., A.C. Cully, R. Leutheuser, M.S. Sifuentes, L.H. White, J.P. Wilber.  1993.  Middle Rio Grande Ecosystem: Bosque Biological Management Plant.  Bosque Interagency Team (Army Corps of Engineers, Bureau of Reclamation, Fish and Wildlife Service, University of New Mexico).  U.S. Fish and Wildlife Service, Region 2, Albuquerque, New Mexico.


Cully, A.C., P.J. Knight, P. Olwell, and D. House.  1992.  Preliminary results of a long-term monitoring study of the Mesa Verde cactus (Sclerocactus mesae-verdae), pp. 108-120.  In Proceedings of the southwestern rare and endangered plant conference.  R. Sivinski and K. Lightfoot, editors.  New Mexico Forestry and Resources Conservation Division. Santa Fe.


Cully, A.C. and P.J. Knight.  1988.  Status report on Amsonia fugatei.  Report on file, U.S. Fish and Wildlife Service.  Albuquerque, New Mexico.


Olwell, M., A. Cully, P. Knight, and S. Brack.  1987.  Recovery efforts for Pediocactus knowltonii, pp. 519-512.  In Conservation and Management of Rare and Endangered Plants.  T.S. Elias, editor.  California Native Plant Society.  Sacramento, California.


Cully, A.C. and P.J. Knight.  1987.  Status report on Sibara grisea.  Report on file, U.S. Fish and Wildlife Service. Albuquerque, New Mexico.


Cully, A.C. and P.J. Knight.  1987.  A handbook of vegetation maps of New Mexico Counties.  New Mexico Department of Natural Resources. Santa Fe, New Mexico.


Cully, A.C.  1986.  Indian ricegrass (Oryzopsis hymenoides): A potentially useful wild grass adapted to dunal habitats.  In Management and utilization of arid land plants: Symposium proceedings.  February, 18-22, Saltillo, Mexico.  Rocky Mountain Forest and Range Experiment Station.  Fort Collins, Colorado.�
Daniela Roth�PRIVATE ��


3014 E. Mt. Elden Dr., Flagstaff, AZ 86004.  (520) 522-6082.  E-mail: Daniela.Roth @nau.edu








Education


   


   MS Degree, Plant Ecology/Fire Ecology, 1996.  Oregon State University, Corvallis, OR. 





   BS Degree, Cum Laude, Botany, minor: Wildlife, 1992.  Oregon State University, Corvallis, OR. 





   AS Degree, General Science, 1989.  Lane Community College, Eugene, OR.











Professional Experience





Botanist. 1997 – present. Navajo Natural Heritage Program, Window Rock, AZ. 





Conducted extensive plant inventories on 17 million acres of remote high desert and forest lands 


Developed and maintained a database for the regional herbarium.


Maintained and improved the herbarium.


Determined the status of plant species occurring on the reservation through extensive fieldwork, herbarium searches, literature searches and consulting regularly with other botanists and knowledgeable persons in the southwestern states.


Monitored rare plant populations, analyzed and interpreted the data.


Wrote regular reports on the status of plants on the reservation.


Participated in the publications of rare plant field guides for Utah, New Mexico and Arizona by researching plants species and writing abstracts.


Continuously added new species locations to the database network, mapped new populations and updated the status of known rare plant populations.


Identified rare and uncommon plant communities


Responsible for updating and maintaining the Navajo Endangered Species List as well as the Natural Heritage Network sensitive species list.


Regularly provided technical assistance to consultants and project sponsors about the biology, distribution, and habitat requirements of sensitive plants.





Biological Consultant.  1995 – 1997.  Eugene, OR.





Sampled aquatic and wetland communities for the U.S. Army Corps of Engineers Fern Ridge Marsh Restoration Project.


Designed and developed a riparian habitat classification for willow flycatchers in central and eastern Oregon.


Surveyed for special status plants and inventoried thousands of acres of forested lands in western Oregon.


Collected and processed seeds of native plant species for restoration/revegetation purposes.


�



Graduate Research Assistant.  1992-1995.  Dept. of Rangeland Resources, Oregon State University, Corvallis, OR.


              


Conducted extensive field research in plant community ecology and plant population ecology using current ecological measurement techniques for soil sampling, biomass, density, cover, and community composition and diversity determination.         


Analyzed soils and plant samples for nutrient contents.


Analyzed original research data using current statistical data analysis programs and spreadsheets.


Published research results in thesis format.








Research Assistant.  1992.  Forest Science Laboratory, Corvallis, OR & University of Washington, Seattle, WA.


	 


Measured vegetation biomass, cover, density, and species composition in simulated forest gaps and old growth conifer forests using current ecological measurement techniques.








Biological Technician.  1988-1992.  US Army Corps of Engineers, Willamette Valley Projects Office, Lowell, OR.





Established extensive plant inventory lists for project natural areas, including wetlands and riparian areas.


Conducted annual rare and endangered plant and animal surveys.            


Monitored and surveyed bald eagles, western pond turtles, purple martens, and other sensitive or rare species.


Monitored rare and endangered plant populations of native wetland prairie habitats. 


Developed routine reports from collected data analyses.


Identified areas of special interest in accordance with the natural resource management program.








 


Additional Skills and Knowledge





Successfully completed wetlands delineation workshops in 1989 and 1999.


Successfully completed a 5 day Arid Lands Monitoring Workshop in 1995.


Demonstrated ability to use up-to-date computers and scanners with their relevant software including Microsoft Word and Access, Word Perfect, Quattro Pro, and Excel spreadsheets. Proficient in statistical data analysis, preparation of graphs and tables for publication purposes of research results


Routinely utilized GPS monitoring systems for location and mapping of rare plant populations.


Proficient in the use of professional plant identification keys and have extensive knowledge of the flora of the Southwest.


�
VIII.  Supporting Documentation and Special Concerns





A.  Safety – Investigators are experienced in field surveys and will take precautions when walking or setting up transects to avoid bits from venomous snakes or insects.





B.  Access to study sites – Most scientists will be visiting the park two to three times per year.  They will need access to all areas of the park (depending on sampling points).  Access to restricted areas (if there are any) could be discussed with park staff prior to establishing sampling areas.  No backcountry camping is planned.





C.  Use of mechanized and other equipment – No use of mechanized equipment is planned.  





D.  Chemical use – No chemicals will be used at the study sites.  





E.  Ground disturbance - 





F.  Animal welfare – Not applicable to plant studies.





G. NPS Assistance – Scientists would like to share housing in NPS areas as available.  NPS Inventory and Monitoring Program has provided funds for these studies.





H.  Wilderness “minimum requirement” protocols – No activities will be conducted in proposed or designated wilderness areas.
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