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STATEMENT OF WORK

A. Northern Arizona University agrees to:

1. Conduct “data-mining” activities to document the occurrence of vertebrates and vascular plants at Grand Canyon-Parashant National Monument.  This effort will include general literature searches, searches of on-line museum databases, physical searches of facilities containing known specimens but lacking an electronic database and review of hard copy and electronic files at the Bureau of Land Management, Arizona Strip Office, Lake Mead National Park resource management library, and local NPS office files.

2. Review the existing NPSpecies, NatureBib and Dataset Catalog databases for Lake Mead National Park and identify records to be transferred into the PARA NPSpecies, NatureBib and Dataset Catalog databases.

3. Update/populate and certify the NPSpecies database for vertebrates and vascular plants with species occurrence data for PARA.  This will include the species list (“Park-status field), checklist fields (abundance, residency, nativity and cultivation), bibliographic data linking species and literature and voucher specimens.  Data will be entered into the modified desktop version of NPSpecies developed by the NPS, Mojave Inventory and Monitoring Network.  Certification documents the level of accuracy of available information.

4. Update/populate the NatureBib database with relevant bibliographic information that is not directly linked to individual species (species specific literature should be entered via NPSpecies) for PARA.

5. Update/populate the Dataset Catalog database with information documenting the existence of electronic or hard copy databases.  Information entered into this database will minimally meet the requirements for FGDC ‘minimally’ compliant metadata.

6. Create a master species list for PARA indicating species status minimally as “present” or “potentially occurring” and the type of species confirmation for those species identified as “present”.  This database will also indicate the percentage of the master species list for each taxa group that is considered documented (Documented indicates the presence of a physical voucher specimen or citation in the scientific literature for vertebrates and the presence of a physical voucher specimen for vascular plants).  This information will be provided in an MS Excel database.  

7. Provide all deliverables as outlined in this Scope of Work.

B.  The NPS Substantial Involvement:
1. Provide funding to support this project.

2. Provide general project oversight, review progress, and review draft and final products.

3. Provide access to park and BLM staff for interviews.   

4. Provide to investigators known park datasets, including the LAME NPSpecies, NatureBib and Dataset Catalog databases, and access to park libraries, permit files and other sources of information related to the occurrence of vertebrates and vascular plants at PARA.

5. Development of a modified desktop version of NPSpecies for entry of data by investigators.

6. Provide technical assistance and training to investigators related to the entry of data into the NPSpecies, NatureBib and Dataset Catalog databases.

7. Provide working space and access to computer facilities for investigators during visits to park and Bureau of Land Management offices.

8. Facilitate communication between investigators and Bureau of Land Management staff at PARA to acquire access to files, literature, etc. related to the occurrence of vertebrates and vascular plants at PARA. 

SCOPE OF WORK

Background and Objectives:  The purpose of this document is to define the scope of work and general terms of a task agreement to conduct data mining activities related to the occurrence of vertebrates and vascular plants at Grand Canyon-Parashant National Monument in the Mojave Inventory and Monitoring Network. 

Justification:  The Grand Canyon-Parashant National Monument (PARA) was created by presidential proclamation on January 11, 2000. The unit encompasses approximately 1,014,000 acres of land that will be jointly managed by the NPS and BLM.  The NPS will retain primary authority over approximately 200,000 acres of land that are still currently within the boundary of Lake Mead National Recreation Area (LAME) and generally referred to as the Shivwits Plateau.  The scope of this project applies only to those lands over which the NPS retains primary authority. The monument is the junction of two physiographic ecoregions: the Mojave Desert and the Colorado Plateau.  The western margin of the Shivwits Plateau marks the boundary between the Sonoran/Mojave/Great Basin floristic provinces to the west and south, and the Colorado Plateau province to the northeast.  The intersection of these biomes is a distinctive feature of this park. A diverse wildlife community also is present including a number of threatened and endangered species such as the California condor, desert tortoise, and the southwestern willow flycatcher. 

Within the NPS, a total of 270 National Park units (parks, monuments, recreation areas, historic sites, etc.) have been identified as having significant natural resources, and these were divided into 32 groups or “networks” based on geographical proximity and similarity of habitat types.  In 

fiscal year 2000, the National Park Service (NPS), Mojave Inventory and Monitoring Network received funding for inventory of vertebrates and vascular plants within network parks, including PARA. In January 2003, PARA was added to the National Inventory and Monitoring Program databases, including NPSpecies and NatureBib as a separate NPS unit.  Currently, no information is present in either database however, significant information exists within the LAME NPSpecies and NatureBib databases and with the Bureau of Land Management (BLM), Arizona Strip Field Office.  The general goal of this project is to conduct data mining activities related to the occurrence of vertebrates and vascular plants at PARA and to review and update according to standard NPS quality assurance procedures the NPSpecies and NatureBib databases for this park unit.  

Inventory Objectives:  

1. To conduct data mining activities related to vertebrates and vascular plants at Grand Canyon-Parashant National Monument, including review of scientific literature, review of the LAME library, review of the LAME NPSpecies and NatureBib databases, searches of on-line museum databases, limited physical searches of museums with known specimens but no electronic files, and review of files located at the BLM, Arizona Strip Field Office.

2.  Update the NPSpecies database for PARA.  Update the species list and checklist fields of the NPSpecies database.  Populate the NPSpecies database with species occurrence data including bibliographic references (linking species to references) and physical voucher specimens.  Complete certification of the NPSpecies database for vertebrate and vascular plant taxa at PARA.

3. Populate the NatureBib database with bibliographic information related to vertebrates and vascular plants at PARA.

4. Document existing databases (hard copy or electronic) in the Dataset Catalog (metadata) database (at least minimally compliant metadata).

5. Develop a list of documented and potentially occurring species of vertebrates and vascular plants.

6. Determine the level of documentation (percentage of species estimated to occur that are documented as present through the scientific literature or voucher specimen) related to the occurrence of vertebrates and vascular plants at PARA.

METHODS

Study Areas

Literature searches related to vertebrates and vascular plants will be conducted at University of California, Riverside, University of Nevada, Las Vegas, Northern Arizona University and Brigham Young University libraries in addition to other universities identified through initial data mining efforts.  Efforts will begin with searching the LAME resource management library and NatureBib database.  Additionally, searches for existing information (scientific literature, grey literature such as species lists and management reports, databases, etc.) in hard copy and/or electronic format will be conducted at PARA main offices (St. George, UT) and the BLM, Arizona Strip Field Office (St. George, UT).  Information documenting existing data will be placed into the NPS Dataset Catalog database and will represent at least minimally FGDC (Federal Geodetic Data Commission) compliant metadata for data sets identified.

Searches of on-line museum databases for vascular plant specimens potentially will be conducted at the University of California, Berkeley, Jepson Herbarium, University of California, Riverside Herbarium, New York Botanical Garden, and Arizona State University.  Searches of on-line museum databases for vertebrate specimens will be conducted at Arizona State University, University of California, Berkeley, Museum of Vertebrate Zoology, California Academy of Sciences, New Mexico Museum of Southwestern Biology, Cornell University, Laboratory of Ornithology, University of Washington, Burke Museum and the Carnegie Museum of Natural History. Although not on-line, spreadsheets may be obtained from the San Diego Natural History Museum.  Additionally, PARA staff have received an electronic copy of plant specimens contained at Brigham Young Univeristy.  A searchable database of all registered herbariums may be found at http://sciweb.nybg.org/science2/ih/searchih.html.

Physical searches for existing vascular plant voucher specimens potentially will be conducted at the University of Arizona, Northern Arizona University,  University of Nevada, Las Vegas, University of Utah, Utah State University and other museums and collections agreed upon between network and park staff and cooperators.  Physical searches for existing vertebrate voucher specimens will be conducted at Brigham Young University, Monte L. Bean Museum, University of Arizona, Northern Arizona University, Museum of Northern Arizona, University of Nevada, Las Vegas, Barrick Museum, University of Utah, Museum of Natural History and Utah State University.  Several small academic institutions are located near PARA and should be contacted to assess the availability of records including, Dixie College (St. George, UT) and Southern Utah State College (Cedar City, UT).  Efforts will begin with searching the LAME NPSpecies database for voucher specimens collected on lands now considered to be within PARA and known specimen locations.

A list of museums to be searched on-line and physically during the course of this project will be determined during an initial meeting of NPS staff and the cooperator.  This list will be determined cooperatively based on available funds and cooperator time and identification of high priority facilities by park staff.  The list of museum facilities to be searched will be determined within the first 3 months of project initiation.  

Procedures

Complete literature citations with annotations will be provided in a final report including a list of key words that were searched for each taxon (i.e. birds, reptiles, amphibians, mammals, fish, plants). The bibliography will be accompanied by annotations including the species cited in each citation and where in the park they occur.  Land ownership will be designated at NPS or BLM.  Data consistent with the field elements from the NatureBib database will be documented for all references identified.  For information, hard copy or electronic, representing data an entry will be made into the Dataset Catalog database.  Information entered will meet the requirements of minimally compliant FGDC metadata.  Initial efforts to document existing datasets will begin with review of the LAME Dataset Catalog database.

Accession lists will be perused for voucher specimens at locations described under the previous section. Lists of vouchered species, and all pertinent accession data will be provided for each vouchered specimen that is located. Government records and gray literature will be searched for evidence of species verification.  Data consistent with the field elements from the voucher or observation portion of NPSpecies database and will be requested and/or collected from the data sources.  These field elements will be provided by the Mojave I&M Network Data Manager.  This will include noting any type specimens identified.

Experts in various fields (i.e. by taxon) and NPS and BLM staff will be interviewed as species lists are developed. In addition specialists will be asked to provide insights regarding the potential species that could occur in the Grand Canyon-Parashant National Monument but are not accounted for by vouchered specimens as time permits. Field guides, NPS observation cards and other published literature will also be used to generate the “potential” species list.

All species occurrence information will be entered into the NPS NatureBib and NPSpecies databases.  NPSpecies is a relational database that contains documented checklists of species that occur in each NPS unit.  The checklist component includes fields to describe Park-Status, Abundance, Residency, Nativity, and Cultivation of species in parks.  The documentation component currently includes bibliographic references (cataloged in the NPS natural resource bibliography, NatureBib but linked to individual species in the NPSpecies database), voucher-specimens stored at various NPS and non-NPS repositories, and observation records, again from 

NPS and non-NPS sources.  NPSpecies is the primary tool to store all species occurrence information from NPS units that is acquired through the NPS Biological Inventories Project, the I&M Program in general and any other avenue as applicable.

All data sources that have the original, raw voucher-specimen or observation records that may have been collected within current NPS boundaries will be considered in this effort.  Data sources that have “snapshots” or copies of data for which they are not the data stewards will not be considered.  Data records of any date will be included in this effort.  NPSpecies has the capabilities to accommodate documentation for species that are “historic” or “unconfirmed” in a park unit.

Vouchers and observations are the 2 fundamental types of data that document species occurrence.  Observations are sightings (visual, sound, etc.) where the date, location and collector/observer (at a minimum) of the sighting are permanently documented and archived.  Vouchers are observations with the addition that a physical part of the species (whole or partial specimen, photo, sound recording, etc.) is collected and permanently archived along with the permanent documentation of date, location, collector/observer, etc.  This effort will focus on the acquisition of voucher records and observational data published in the scientific literature.   

A master species list will be developed based on the above information.  The species list will minimally provide the species scientific name, common name, status (present or potentially occurring), land ownership (BLM, NPS, both) and level of documentation (for species designated at present; eg. voucher, reference).

Analysis

Minimal analysis is required for this project.  The percentage of species on the master species list that are documented either through the scientific literature or presence of a voucher specimen will be calculated and used to provide an index of the extent to which PARA has been inventoried and will guide future inventory efforts.  At the completion of data entry into the NPSpecies database the process of certification will be completed for the database.  This process certifies that the information contained in the database is accurate to the best of the cooperator’s knowledge.

KEY OFFICIALS

A. For NPS:

Kristina M. Heister

Mojave I&M Network Coordinator

Lake Mead National Park

601 Nevada Highway

Boulder City, NV 89005

Phone: 
702-293-8935

Email:
kristina_heister@nps.gov
Kari Yanskey, Botanist

Grand Canyon-Parashant National Monument

345 East Riverside Drive

Saint George, UT 84790

Phone:
435-688-3298

Email:
kari_yanskey@nps.gov
B. For Northern Arizona University

Dr. Roderic Parnell, Director

Colorado Plateau Cooperative Ecosystem Studies Unit

Northern Arizona University

Frier Hall, Box 4099
Northern Arizona University
Flagstaff, AZ  86011-4099
928 523-3329 TEL
Rod.Parnell@NAU.EDU
Dr. Lawrence Stevens, Adjunct Associate Professor

Biology Department, Northern Arizona University

Grand Canyons Wildlands Council

P.O. Box 1594

Flagstaff, AZ 86002

Phone:
928-774-4923


      Email: 
Farvana@aol.com
Key participants/Cooperators
Dr. Roderic Parnell, Director, CPCESU, Northern Arizona University (See Above)

Dr. Lawrence E. Stevens, Adjunct Associate Professor, Northern 

Arizona University (See Above)

Kristina Heister, Coordinator, NPS, Mojave Inventory and Monitoring Network (See Above)

Kari Yanskey, Botanist, Grand Canyon-Parashant National Monument (See Above)

Dr. Ron Hiebert, NPS, Research Coordinator, CP-CESU; Phone: 928-523-0877; Email:  ron_hiebert@nps.gov

Darla Sidles, NPS, Assistant Manager, Grand Canyon-Parashant National Monument; Phone: 435-688-3226; Email: darla_sidles@nps.gov  

Kent Turner, Chief, Resource Management, Lake Mead National Recreation Area; Phone: 702-293-8941

Kathleen Harcksen, BLM, Assistant Manager, Grand Canyon-Parashant National Monument; Phone: 435-688-3380; Email: Kathleen.harcksen@blm.gov

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.  All raw data and final deliverables will be provided to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager, and Grand Canyon-Parashant National Monument staff in both hard copy and electronic format, on CD.  Data will also be posted to the NPSpecies, NatureBib, and Dataset Catalog databases.  
1. Preliminary report to include a summary of major activities and associated time (person hours per activity), major accomplishments and highlights will be submitted electronically to the Mojave I&M Network Coordinator by September 15, 2004.
2. Annual report detailing the data mining activities undertaken (eg. university libraries searched, museums searched, etc.), search results (eg. # species documented, # citations, # voucher specimens, etc. identified) major accomplishments related to entry into required databases (eg. number of species entered into NPSpecies, # voucher specimens entered, etc.), updated species list and detailed budget.  Annual reports will be provided electronically to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager and staff at PARA and LAME by March 1, 2005.

3. Draft Final and Final report detailing the data mining activities undertaken (eg. university libraries searched, museums searched, etc.), search results (eg. # species documented, # citations, # voucher specimens, etc. identified) major accomplishments related to entry into required databases (eg. number of species entered into NPSpecies, # voucher specimens entered, etc.), analysis of progress towards NPS goal of documenting 90% of the vertebrate and vascular plant species currently estimated to occur within the park, final species list (see #8) and detailed budget.  Final report will include appendices with park species lists with associated documentation, libraries and museum facilities searched and an annotated bibliography, including the species cited in each citation and where in the park they occur.  Draft final report will be due on October 1, 2005.  Final report will be due on December 1, 2005.  Draft final report will be provided in electronic format to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager and park staff at PARA and LAME.  Final report will be provided both in electronic format, on CD, and in hard copy format to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager, and to park staff at PARA and LAME.  A report abstract, suitable for publication and two copies of the final report in hardcopy format and one copy in electronic format also will be provided to the CP-CESU at the following address:  CP-CESU, P.O. Box 5765, Flagstaff, AZ 86011.

4. Final populated NPSpecies database for vertebrates and vascular plants at PARA using the desktop NPSpecies database provided by the Mojave I&M Network.  This work will include updating of the species list, checklist fields, references section, and voucher specimens section of the database with all available information.  It also will include certification of the database upon completion of data entry.  Database will be provided in electronic format, on CD, to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager, and park staff at PARA and LAME.  Updates on progress of data entry should be provided in the annual report.  Draft final database is due by October 1, 2005.  Final database is due by December 1, 2005. 

5. Final populated NatureBib database for vertebrates and vascular plants at PARA.  References documenting the occurrence of specific species should be entered through the references function of NPSpecies to allow linkages between species and citations (these are automatically entered into NatureBib also).  Database will be provided in electronic format, on CD, to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager, and park staff at PARA and LAME.  Updates on progress of data entry should be provided in the annual report.  Draft final database is due by October 1, 2005.  Final database is due by December 1, 2005.
6. Final populated Dataset Catalog database for vertebrates and vascular plants at PARA.  Information should meet the requirements for minimally FGDC compliant metadata.  Database will be provided in electronic format, on CD, to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager, and park staff at PARA and LAME.  Updates on progress of data entry should be provided in the annual report.  Draft final database is due by October 1, 2005.  Final database is due by December 1, 2005.
7. Master species list for vertebrates and vascular plants at PARA provided as a basic excel database.  List should include species status as documented/present or potentially occurring and the type of species confirmation for those designated as present.  Database also should indicate the percentage of the master species list that is considered documented.  Species lists will be provided in electronic format, on CD, and in hardcopy format to the Mojave I&M Network Coordinator, Mojave I&M Network Data Manager, and park staff at PARA and LAME.  Draft final master species list is due by October 1, 2005.  Final master species list is due by December 1, 2005.

BUDGET AND SCHEDULE

Project Summary and Schedule.  This project may be broken down into the following tasks:

Task 1: Analyze existing data.  Completed between July 2004-December 2004.

a) Review the existing LAME NPSpecies, NatureBib, ANCS+, and permit databases and LAME library for useful information where efforts have already been expended.

b) Review existing literature and databases available at the BLM, Arizona Strip Field Office (including permit files).

c) Conduct interviews with NPS (LAME and PARA) and BLM personnel.

Task 2:  Project assessment.  Completed between December 2004-June 2005.

a) Scientific collections and literature surveys – we will be visiting libraries, scientific collections and related databases either by internet access or in person. The purpose is to collect information on the presence or potential for presence of vertebrates and plants within the confines of the Grand Canyon-Parashant National Monument.

b) Collation of information.  Create an Excel file to include the primary data that will be used in final analyses. The Excel file will include columns for the taxonomic categories consistent with NPspecies database and include columns for the existence of data pertaining to each species under the scientific vouchers, scientific literature, observations, and presence/potential presence. Additional columns may be added to accommodate future work.

Task 3: Population of the NPSpecies, NatureBib, and Dataset Catalog databases.  Completed between June 2005- October 2005.

a) Literature search


b) Visit museums


c) Collate data


d) Notation on the key words used in relation to specific databases

Task 4: Provide final report and supporting information.  Draft due by December 1st, 2005.  Final report completed by February 1st, 2006.


a)   The basic Excel table with a comprehensive species list and the availability of 


various types of species presence confirmation (e.g. museum vouchers).


b)   The NPspecies database filled in with all data that are collected and collated.

d) The NatureBib populated with all relevant bibliographic references.

e) The Dataset Catalog database populated with information related to existing databases (inventory and monitoring).

Budget:

	 
	 
	costs

	Tasks
	Description
	Total

	Salaries: Task 1 – Analyze existing data at LAME and St. George, interview managers
	10 d of PI time @ $300/d
	$3,000.00 

	Salaries: Task 2 - Surveys and collation of physical and electronic data
	24 d pf PI time
	$7,200.00 

	Salaries: Task 3 – Populate databases
	10 d of PI time; 18 d of Assistant time @$100/d; 
	$4,800.00 

	Salaries: Task 4 - Final report preparation
	8 d of PI time
	$3,200.00 

	Salaries Subtotal
	 
	$18,200.00 

	ERE
	37% of salary costs
	$6,734.00 

	Travel - Task 1
	Trips to Boulder City (500 mi RT@ $0.35/mi)
	$875.00 

	Travel - Task 2
	RT trips to St. George/Provo/SLC (1000 mi); ASU (300 mi), Albuquerque (500 mi)
	$630.00 

	Lodging
	Lodging (24 nights for site visits @$65/night)
	$1,560.00 

	Per diem
	Per diem ($28/d)
	$1,680.00 

	Travel subtotal
	 
	$4,745.00 

	Office Costs
	Xeroxing, office supplies, cell phone charges, reprographics
	$677.00 

	Direct costs subtotal
	 
	$30,356.00 

	NAU Indirect costs, 15%
	15% of Project Total
	$4,553.40 

	Total
	All
	$34,909.40 
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