Inventory of vascular plants at Manzanar National Historical Site and Mojave National Preserve

Principal Investigator:  Jim Andre, Director, Sweeney Granite Mountains Desert Research Center, University of California, Riverside.  

Floristic Experts:  Glenn Clifton and Frank Smith, Expert field botanists with over 20 years experience in the Mojave and Great Basin deserts; Valerie Soza, Botanist, Rancho Santa Ana Botanical Garden; Jason Sexton, Plant Ecologist, Sweeney Granite Mountains Desert Research Center, University of California, Riverside.

Justification:  Little to no information on the occurrence of vascular plant species currently exists for MANZ.  At MOJA, 831 of 1052 (79%) potentially occurring vascular plant species have been verified.  Inventory of vascular plant species is the top inventory priority for both MANZ and MOJA.  Plant inventories at MOJA will focus on identified priority sampling locations within park boundaries and inventory of vascular plants at MANZ will occur park-wide.  Priority sampling locations at MOJA represent areas with a high probability of adding to the park species list, unique and sensitive habitats, and areas of high diversity (Table 1). 

Table 1.  Priority sampling locations for vascular plant inventories at MOJA

	NPS Unit
	Priority Locations and Rationale for Priority Assignment

	MOJA
	1. Piute Range.  Area with Sonoran Desert influence; high potential for adding to park species list; includes a two-mile long perennial stream and associated riparian habitat unique in the park; little information available related to flora and fauna. One of few known populations of Gila monsters in California (species of special concern) present in area.  Designated wilderness areas.

2. Limestone Substrates and Sand Dunes.  High potential for the presence of unique/endemic floristic species and other rare plants and animals.

3. High elevation areas.  Defined as >4,500 feet above sea level; primarily in Clark, New York (contains species associated with coastal California), and Providence Mountains; presence of pinyon-juniper communities, representing areas of high diversity.  Most areas are designated wilderness.




Inventory Objectives:

1. Inventory and document the occurrence of vascular plant species within identified priority sampling locations at MOJA.  Park-wide inventory of vascular plants at MANZ.  

2. Provide one voucher specimen for each taxon for which no previous voucher exists for each park.  Information provided for each voucher should follow guidelines provided in the Mojave Network Biological Inventory Study Plan.

3. Provide a list of sensitive species that are known to be federally or state listed, rare, or worthy of special consideration that occur within priority sampling locations.  Provide a GIS-compatible digital file of the precise coordinates for all species of special concern.

4. Provide all species data to the Mojave I&M Network Data Manager for entry into the National Park Service NPSpecies database.

5. Provide all deliverables as outlined in the Mojave Network Biological Inventory Study Plan.

Sampling Design and Methods

Due to its small size and complete lack of botanical information, a complete area search will be conducted at MANZ.  An area search describes a search of a defined area (within park boundary) during which qualified investigators record all species observed and collect evidence of occurrence.  Stratification of MANZ will be based on vegetation and searches of each habitat type will reflect its frequency within the park. 

At MOJA, area searches of priority sampling locations, targeted searches of rare and sensitive habitats, and opportunistic sampling by botanical experts are considered the most effective means of documenting and adding to the master species list.  Priority inventory locations identified by park staff represent areas of high diversity, rare substrates, areas with a high probability of adding to the master species list, and areas of special management concern.  For MOJA, these areas include the Piute Range, sand dunes, areas over 4,500 feet (3000 m) above sea level, springs, seeps and riparian areas, and areas along park boundaries.  Many of these locations are remote and difficult to access.  Additionally, many areas lack any significant source of water.  Despite having considered only areas identified as priority sampling locations, these areas range in size up to almost 500,000 acres (198,945 ha) and decisions will still need to be made as to where within priority locations to conduct sampling.  Area to be searched is defined as accessible areas within identified priority sampling locations.  Accessibility will be determined based on the presence of roads and trails and the ability of park staff to provide support services such as cache water, transport equipment, and provide maps.  The defined area will allow the sampling to be repeated during different growing seasons.  Investigators will be required to sample within each identified stratum (vegetation) and sampling efforts in each stratum should reflect its frequency within the area of interest. 

At MOJA, investigators will be searching for the last 21% of species on the master species list, which often represent relatively rare or sensitive species that require significantly more field time and expertise to document than relatively common species.  Botanists selected to work on this project all have at least 15 years of experience working in the Mojave Desert.  Principal investigator Jim Andre, Valerie Soza, and Jason Sexton all have significant experience working in Mojave National Preserve and represent those individuals most familiar with the vegetative communities at MOJA and best able to target potential “hot spots”.  Although potentially more expensive compared to a graduate student the network feels the use of recognized, expert field botanists with extensive experience in both the Mojave Desert and MOJA will allow for more efficient and accurate identification of plant species, increase the probability of detecting new species, allow for more effective targeting of rare and sensitive habitats, and provide the best chance of documenting 90% of the plant species estimated to occur within the park.  The most efficient use of time for persons with this level of expertise is to have them cover as much ground as possible within priority inventory locations.  

Vegetation within the Mojave Network will be classified based on the International Classification of Ecological Communities (ABI 2001).

Data Management and Deliverables

Data management activities and responsibilities will follow those outlined in the Mojave Network Biological Inventory Study Plan (Section 6 and Appendix M).  The principal investigator will provide data from vascular plant inventories in a format compatible with databases developed by the NPS Servicewide I&M Program and Mojave I&M Network.  These data will be in Access and GIS formats that conform to the requirements of the Servicewide I&M Program and Mojave Network Biological Inventory Study Plan.  Raw data will be provided to the Mojave Network data manager on an annual basis.  Annual entries will be made into NPS Servicewide I&M databases including NPSpecies and NPBib.  Entry of data into Servicewide I&M databases will be completed by the network data manager in order to allow more money to be spent on field surveys.  In addition, the principal investigator will provide an updated vascular plant species list and master list for each park in Access format.  Data collected for voucher specimens will conform with that specified in the Mojave Network Biological Inventory Study Plan (Appendix O) and will be submitted on an annual basis in Access format.

Metadata, following NBII standards, will be developed for all databases resulting from this inventory.  All reports will be in MS Word format.  Annual reports will summarize the progress of the inventory and document key decisions in the process, such as park-specific objectives, habitat delineation, and the sampling frame.  Each report will contain an appendix that contains a listing of species found during the inventory, a locational map, and a budget reflecting how money was spent.  The final report will include background, methods, data summary and analysis, along with the data from this inventory in relation to the inventory goal of documenting 90% of amphibian species in the park.  Annual reports will be due September 1st of each year.  Final reports and deliverables will be due July 1, 2004.

Deliverables

(   Annual completion of Investigators Annual Report

(  Annual and final reports.

(  Annual databases of raw data for inventory in the I&M Database Template or similar MS 


Access format.

(  GIS layers of sampling strata, sampling grids, rare or sensitive areas and sampling points, plots 


or transects for each inventory at each park.

(  GIS layers of raw data locations for occurrences that do not fall in pre-defined sample points, 


plots or transects and voucher specimen collection locations.

(  GIS layers of data analysis such as abundance/distribution maps.

(  Annual entries into NPSpecies, NPBib and the Dataset Catalog for all products

Project Timing

In both FY2002 and FY2003 at least two visits will be made to each park in early spring to mid  summer and again in early fall.  Investigators will conduct surveys in low elevation areas in April-May and visit high elevation areas in May-June.  Fall surveys will be conducted in September-October.  Final report and other deliverables will be submitted no later than September 1sh, 2004.

Voucher Specimens

Voucher specimens will be collected, as requested, to document species not currently represented in collections for MOJA and MANZ.  At MANZ, since no known specimens exist from the park this represents a significant collection effort.  Voucher specimens may also be collected in some situations to document range extensions of particular species, or to allow verification of species identification.  Some species can be difficult to identify without voucher specimens to verify key characters.  Enough plant material will be collected to cover two 39.5 X 29.5 cm herbarium sheets.  Roots will be included where possible, with care taken to leave the remaining plants undisturbed.  Flowers and seeds will be collected as available.  Collection of voucher specimens will be conducted in consultation with park Resource Management staff, and all specimens collected will be documented and curated following NPS standards and the Mojave Network Biological Inventory Study Plan.  The location of each voucher specimen collected will  be 

recorded using a global positioning system.  All voucher specimens for MANZ will be deposited at DEVA and all specimens collected at MOJA will be deposited at JOTR or the Sweeney Granite Mountains Desert Research Center Herbaria.

Budget and Schedule

We have a total budget for inventory of vascular plants at MANZ and MOJA of $81,091.  This figure represents $55,491 from the Servicewide I&M Program in addition to $25,600 (represents 32% of project total) contributed by the Sweeney Granite Mountains Desert Research Center (Jim Andre) covering personnel time, travel, equipment, curation costs.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of contract between Jim Andre, Director, Sweeney Granite Mountains Desert Research Center and NPS

Complete review of park species lists and master species lists for vascular plants

Prepare datasheets and databases for 2002 inventories

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for vascular plants

Submit annual report and other deliverables

October 2002 – March 2003

Conduct preliminary data analyses and evaluate 2002 field season

Review 2002 inventory products for competeness and accuracy

Re-assess inventory completeness

Complete Invenstigators Annual Report

Complete updating of Servicewide I&M databases (NPSpecies, NPBib)

March 2003 – October 2003

Complete datasheets and databases for 2003 inventories (if need revision)

Comple RPRS process (update annual collecting permit)

Conduct field surveys for vascular plants

Submit annual deliverables

October 2003 – September 2004

Completion of data analysis/summary

Complete park species lists and master species lists

Submission of final report and other deliverables

Review 2003 inventory products for completeness and accuracy

Complete Investigators Annual Report

Update Servicewide I&M databases

Resources Available to Investigators During Field Surveys:

GIS information:  Investigators will be provided with the stratified sampling framework and location of randomly established plots within each priority sampling location.  The following GIS layers for each park also are available.

	NPS Unit
	GIS Layers Available

	MOJA
	Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation2, soils/geology, T&E species3 , grazing allotment boundaries, desert tortoise critical habitat, designated wilderness boundary, mine sites

	MANZ
	NONE5


1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress;  3 Desert tortoise location only;  

4 Desert tortoise locations and sensitive plant species;  5  Investigation of existing GIS layers available through the USGS will be undertaken as part of the inventory process for MANZ.

Support services available to investigators during field surveys:

	Park
	Available Park Resources

	MANZ
	(  Limited camping available by special use permit

(  Park orientation and area map

	MOJA
	(  GIS data/gps support

(  Housing possibly available through the Zzyzx – Soda Springs Desert Studies 

    Center

(  Camp ground facilities and back country camping available year-round

(  Limited office space and computer access

(  Park orientation and area map
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Budget

Category




FY2002
FY2003
FY2004
Total

Personnel

J. André
487 hrs @ $40/hr

$ 8,000
$8,000

$3,491

F. Smith 
 160 hrs @ $40/hr

$ 3,200
$3,200

G. Clifton
 240 hrs @ $35/hr

$ 4,200
$4,200

V. Soza
 240 hrs @ $25/hr

$ 3,000
$3,000

J. Sexton
 160 hrs @ $25/hr

$ 2,000
$2,000

Interns

 200 hrs @ $10/hr

$ 1,000
$1,000

Travel
aSmith/Clifton RT Travel to MNP:

$1,200

$1,200

b Lodging:




$   300

$   300

Mileage @ $0.40/mile:


$2,400

$2,400

Curation

C Curation/Equipment



$  400

$   400

Equipment

d Office supplies/postage:


$  300

$   300

Project Sub Total (Servicewide I&M 
$26,000
$26,000
$3,491
         $55,491





funds)

Contributed funds (estimated)






         $25,600

(32% of total project cost)


Personnel Time (500 hrs @ $40/hr):
$20,000


Travel and Lodging:


$  1,000


Curation:



$  3,600


Equipment:



$  1,000

Total Project Cost








        $81,091

a  A total of 2 round trips to MOJA during spring and fall for each botanist, daily travel time to MOJA (field) from Sweeney Granite Mountains Desert Reseach Center (SGMDRC) donated.

b  A portion of lodging and field supply costs donated by SGMDRC.

c  Majority of curation costs and herbarium facilities will be donated by SGMDRC 

d  Majority of field equipment (plant presses, identification guides, etc.) donated.

