Inventory of small and medium-sized mammals within priority sampling locations at DEVA, JOTR, LAME, MANZ and MOJA

Principal Investigators:  Dr. Charles Drost, Zoologist, U.S. Geological Survey, Colorado Plateau Field Station, Flagstaff, AZ.  Jan Hart, Field Biologist, U.S. Geological Survey, Colorado Plateau Field Station, Flagstaff, AZ.

Justification: The goal of this project is to document the occurrence of 90% of small and medium-sized mammals currently estimated to occur within each park.  Death Valley National Park, JOTR, and LAME have identified inventory of small and medium-sized mammals as their number one inventory priority.  MANZ and MOJA identified inventory of mammals as their second most important inventory priority.  Inventory at JOTR and MOJA will include bats based on needs identified by park managers.  Assessment of mammal inventory completeness for DEVA, JOTR, LAME, MANZ and MOJA is presented in Table 1.  All parks, except MANZ, have some existing information on species occurrence and have identified priority sampling locations for mammals.  Significant information is available for LAME and MOJA (both > 80% complete).  Priority sampling locations represent areas that lack information, have a high potential for adding to the park species list or are of special management concern.  Efforts to inventory mammals at each park will focus on priority sampling locations described in Table 2. 

Charles Drost and Jan Hart have been involved in inventory of mammals in Southern Colorado Plateau Network parks and will assist in ensuring consistency of methods and data collection between the Mojave and Southern Colorado Plateau networks.

Table 1.  Assessment of mammal inventory completeness for DEVA, JOTR, LAME, MANZ and MOJA.

Park
# Species Documenteda
# Potentially Occurring Species
% Documented

DEVA
55
99
56

JOTR
41
63
65

LAME
75
90
83

MANZ
-
-
0

MOJA
53
66
80

 a  Documented describes species that have been vouchered from the park or referenced in the scientific literature.

Table 2.  Description of priority sampling locations for mammals at DEVA, JOTR, LAME, MANZ and MOJA.  

NPS Unit
Priority Locations and Rationale for Priority Assignment

DEVA
1.  Greenwater Range and Greenwater Valley.  Land is newly acquired with little available information; represents prime desert tortoise habitat; representative example of the southern Mojave ecosystem; underlain by volcanic rock.  Size of the Greenwater Range and Valley is 24,322 ha and 29,525 ha, respectively.  Elevation ranges from 610 m to 1220 m.  Valley is easily accessible with available water.  Accessibility to the range is variable with little to no water.  Dominant vegetation is creosote scrub and mixed desert scrub.

2.  Owlshead Mountains.  Land is newly acquired with little available 

             information; only place in park the smoke tree occurs.  Area                 

             encompasses 65,545 ha ranging in elevation from 305 m to 1097 m.                 

             Accessibility varies with no available water.  Dominant plant  

             communities are creosote scrub and mixed desert scrub.

3. Argus Range/Darwin Plateau.  Historic records (1891) of several rare plants undocumented elsewhere in the park and one observation of the Mojave ground squirrel (state listed threatened) near area; underlain by volcanic rock; threatened by plans to build a mine near park boundary and increased water withdrawal from Darwin Falls.  Area encompasses 13,774 ha ranging in elevation from 610 m to 1524 m.  Dominant plant communities are creosote scrub and mixed desert scrub.

4. Springs (Cottonwood and Panamint Mountains).  Spring locations at DEVA represent islands of biodiversity in an otherwise unwatered landscape.  Springs in the Cottonwood and Panamint Mountains have little information available related to flora and fauna.  



JOTR
1.  Pinto Wash/Pinto Dunes.  Extremely fragile and unique habitat located between vast areas of creosote and bursage; only place the fringe-toed lizard occurs; remote with little available information.  Pinto wash is accessible only by foot with few trails, although there are 8 associated water sources.  Elevation ranges from 305 m to 610 m.  The dunes occur at 549 m in elevation and are easily accessible, located approximately 1 mile from parking.  Dominant plant communities in pinto wash and pinto dunes are creosote scrub and creosote-galleta grass, respectively.



Table 2.  Con’t.

NPS Unit
Priority Locations and Rationale for Priority Assignment

JOTR
2. Coxcomb/Eagle Mountains.  Land is newly acquired with little available information;  represents a transition zone between the Mojave and Sonoran biomes; threatened by plans to build a large landfill surrounded on three sides by NPS lands.  These areas are very large (21,675 ha and 35,000 ha, respectively) and generally remote, with few existing trails.  Some associated water sources.  Elevation ranges from 305 m to 1219 m.  Dominant vegetation is creosotebush, bursage, brittlebush and pinyon pine.

3. Lost HorseValley and Long Canyon.  Areas never surveyed;  rugged and remote.  Encompass 2,347 ha and 607 ha, respectively.  Elevation in Lost Horse Valley ranges from 1280 m to 1371 m and the area is dominated by Joshua tree woodlands and blackbrush scrub.



LAME
1. Shivwits Plateau.  Representative of the Great Basin desert; identified as an area with high probability of detecting new species; pinyon-juniper communities with high diversity; little available information, particularly related to vertebrate species.  This highly remote area of the park is accessed by one good road and all other portions are either roadless or roads are very poor.  Most roads can only be accessed by four-wheel drive vehicles.  Twin Point can be easily accessed by four-wheel drive, but Kelly Point, Andrus Canyon, and Whitmore Point are better accessed by helicopter.  Although there are a number of springs in the area, water is scarce and hard to find.  The dominant vegetation is sagebrush shrubland, oak woodland, pinyon-juniper and mixed ponderosa pine woodland.  The area is snow covered from about November to April.  Lake Mead NRA maintains a comfortable cabin near Mount Dellenbaugh that could potentially be used by researchers in the area.  There is also a Heliopad in front of the cabin.  Total area of the Shivwits Plateau is approximately 63,416 ha ranging in elevation from 705 m to 2159 m.

2. Springs.  Areas of high diversity; known populations of relict leopard frogs in six springs (40-50 springs total); threatened by the invasion of non-native plant species and visitor use activities.

3. Sandy benches near water.  Species of special concern possibly exist in this very limited habitat, including perignathus pencilatus and 2 rare plants that occur only on sand; represents areas historically beneath water level.  Access to these areas primarily by boat.

Table 2.  Con’t.

NPS Unit
Priority Locations and Rationale for Priority Assignment

MANZ
1. Riparian Community.  Approximately 1.6 km of riparian habitat associated with an intermittent stream represents the area of highest diversity at MANZ; highest potential for adding to the species list.  Easily accessible.

2. Cottonwood Grove.  Approximately, 1/3 (105 ha) of the land base of MANZ is covered by a large Cottonwood grove due to unique hydrological conditions maintaining water near the surface in this area.  Easily accessible.

3. Blackbrush Scrub.  Approximately, 1/3 (105 ha) of the land base of MANZ is dominated by blackbrush scrub type habitat.  Easily accessible.

MOJA
1. Springs and Seeps.  Identified as having a high potential for adding to the park species list, particularly for bats; represent islands of biodiversity in an otherwise unwatered landscape; spring locations (approx. 150) have been ranked based on risk to resources allowing focus of inventory efforts.  In Spring 2002, the park hydrologist will begin an inventory of park springs for vascular plants, aquatic invertebrates and amphibians.

2. 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 – no vehicular access.

3. Sand Dunes.  High potential for the presence of unique/endemic floristic species and other rare plants and animals.  Generally accessible by vehicle.

4. Clark Mountains - High elevation area.  Defined as >4,500 feet above sea level; presence of pinyon-juniper communities, representing area of high diversity.  Most areas are designated wilderness – no vehicular access.  Roads generally available to base of mountains.



Inventory Objectives:

1. Inventory and document the occurrence of all small and medium-sized mammal species within identified priority sampling locations at DEVA, JOTR, LAME, MANZ and MOJA.  Survey will include bats at JOTR and MOJA.

2. Provide one voucher specimen for each species identified.  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. Enter all species data 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

Because of the variety of small- and medium-sized mammal species that are known or expected to occur in the areas to be surveyed within Mojave Network parks, a range of techniques must be employed to adequately inventory the group, and provide baseline population information.  We will use the methods described below.  Details of sampling may be modified (and possibly new methods tested) depending on initial sampling results.  All methods to be used are approved and recommended by the American Society of Mammalogists (1987), and follow the ASM guidelines for proper treatment of animals in research.

The objectives of the project design are to:  1) establish a core set of randomly-located sample sites; 2) identify small scale ‘rare and sensitive features’ to be targeted for sampling; and 3) describe ancillary data collection techniques and promote opportunistic data collection.

A grid overlay will be developed for the park by the USGS-BRD, Colorado Plateau Field Station.  The grid will be comprised of two basic elements:  the reference frame and the grid cells.  The reference frame is defined as all combined regions of the park targeted for inventory (priority sampling locations) and accessible to investigators within which all areas have some probability of being sampled.  Grid intersections will serve as a center (focal) point of a grid cell and will be the primary sampling unit.  Individual taxa based sub-samples will be surveyed within the grid cell.  Two grid points/permanent sampling sites will be randomly selected in each identified strata to assure uniform distribution of sampling effort across the full geographic extent of the reference frame.  Stratification will be based on vegetation and accessibility.  

Sampling sites will include sites that are selected based on the stratified random sampling design (two per stratum), and also sites selected based on targeted sampling for particular species (i.e. based on the investigators’ knowledge of species habitat requirements, and field evaluation of habitats within the survey area).  Non-random, “targeted” sampling will also be stratified by vegetation type, with individual sampling sites selected based on field appraisal by sampling crews.  At all sampling sites, data on vegetation cover and physical habitat parameters will be recorded so that the local habitat at the site can be verified using community-type keys or descriptions.

Opportunistic sampling is considered a strictly functional category describing data collection by non-random and opportunistic means.  This may include animals killed on the road, encountered accidentally traveling to and from permanent sampling sites, etc.  Emphasis will be placed on specific documentation of the type of efforts applied to obtain these data, with repeatability an important consideration.  The resulting data will be clearly reported as having derived from opportunistic sampling, and will be strictly excluded from analyses associated with the primary sampling scheme.
Trapping

Nocturnal small mammals (rodents, shrews). We will live-trap small mammals primarily with the use of box traps (H. B. Sherman Co.), supplemented with pitfall traps.  Snap traps (which kill the animal captured) may possibly be used in limited circumstances.  “Sherman” traps are effective for most rodent species, while pitfall traps are useful for shrews and for some rodents (such as voles, Microtus spp.) which are not prone to entering box traps.  All small mammal trapping will incorporate recommended precautions to minimize exposure to hantavirus and other mammal-borne diseases.

Traps will be deployed in one of two ways:

(1) in 3 x 3 grids, with traps placed 15 m apart.  Such grids will be used in habitats that are relatively uniform across the landscape (i.e. that are not linear or irregularly distributed); 

(2) in a transect of traps, with individual traps placed 15 m apart.  These trap lines will be used to sample narrow linear strips of habitat that cannot encompass a trapping grid (such as a riparian area along a stream), or along linear features (e.g., cliffs or rock outcrops) that may provide unusual microhabitat features. 

Sherman traps will be baited with rolled oats, or a combination of oats and peanut butter.  They will be set in the evening, and checked early the following morning, so that captured animals are not exposed to the heat of the sun.  Pitfall traps, when used, will not be baited.  They will be provided with a shade board to keep out rain, and so that they remain cool.  Pitfall traps will be checked two to three times per day, so that captured animals such as shrews may be released alive.  Sherman traps will be removed when not in use, and pitfall traps will be closed when not in use.

Small mammals that are trapped will be identified to species, weighed and measured, and age and reproductive status noted.  They will be individually marked by clipping a small area of fur, to permit recognition of recaptured individuals.  Each habitat type will be trapped for at least two to three nights, at least two times per year.  Trapping effort will be recorded as number of traps set, times the time period during which the traps are open (referred to as number of ‘trap-nights’).

Diurnal small and medium-sized mammals.  We will survey diurnal mammals using visual searches and by trapping with Sherman traps or wire-type box traps (“Havahart,” “Tomahawk”).  Trap arrangement for diurnal mammals will be as described for nocturnal mammals.  All traps set during the day will be placed in shady spots, or will be provided with artificial shade, in the form of a cover board propped over the top of the trap.  Traps set during the day will be checked at least three times over the course of the daylight hours, to prevent overheating of captured individuals.  As with traps set at night, trap effort will be quantified as number of ‘trap-days.’   

If and where they are used, snap traps will be set out in the same pattern described for Sherman traps.  Like pitfall traps, snap traps are effective for some species that seldom Sherman traps.  They are also useful in areas where it is difficult or dangerous to set Sherman or pitfall traps (such as cliff areas).

Visual surveys

Surveys and counts of diurnal species will be conducted by walking through areas of habitat in the morning and afternoon, for defined time periods (30 minutes or one hour).  All animals seen will be identified, and notes recorded on species, location (recorded with GPS), time, general habitat type, and specific microhabitat, as appropriate.  We will take photos of these species, where possible, with cameras with telephoto lenses.  Other mammal sign (tracks, scat, digging) will also be recorded during these visual area surveys.  Visual surveys may also includes "drives", where two or three people walk in a line through an area of habitat, and flush and count small and medium-sized mammals.  These drives may be most effective for rabbits.

Automatic cameras

An automatic camera system using an infrared beam shutter release mechanism will be used to “capture” medium-sized nocturnal mammals (Wemmer et al. 1996).  Camera units will be deployed in conjunction with bait or scent attractants, or will simply be set along likely corridors for animal movement (e.g. trails, canyon bottoms).  These camera traps will be set up when survey crews first arrive in a sampling area, and taken down when they leave (two- to four-day intervals).  The cameras used will have a date / time stamp that records the date and time directly on the photo.

Sign

We will gather supplemental information on occurrence, distribution, and habitat use of small and medium-sized mammals by recording information from tracks, scat, dens, burrows and diggings.  Field crews will look for mammalian sign whenever they are in the field, day or night.  When such sign is found, data will be recorded on species, location, habitat, and nature and condition of sign.  Where particularly interesting or pertinent sign is found, it may be collected 

(e.g. scat) or photographed (tracks, burrows).  Species identification will not always be possible, but notes on such observations will provide a useful complement to data gathered by other methods. 

Owl pellets

We will search for owl roosts in the vicinity of all areas that we sample.  Wherever roosts are found, we will collect pellets (indigestible fur and bones regurgitated by the owls) that accumulate beneath the roost.  These pellets will be dissected later at the lab to recover bones (particularly skulls) of small mammals.  Identification of these remains from owl pellets will also provide excellent supplemental data on small and medium-sized mammals in the area (Glue 1970).  Owls can be effective and thorough samplers of the small mammal fauna in an area, and bones in their pellets are generally identifiable to species.  We anticipate that Horned Owls will be most commonly encountered in the areas of MONP surveyed.  However, Long-eared Owls and Barn Owls will also be a very good source of mammal prey remains if they can be located.  Skulls in good condition that are recovered from owl pellets will be retained for voucher purposes for the inventory.

Special methods for bats

Because of their nocturnal nature, wide-ranging flight habits, and generally secretive roosting behavior, bats pose special challenges for inventory studies.  There are specialized survey methods that specifically target bats, including mist netting and harp traps, and roost surveys.  Particularly for temperate North American bat species, however, the most effective and cost-efficient survey method is ultrasonic surveys of the echolocation calls emitted continuously by bats when they are active at night.  Ultrasonic surveys have some important advantages as compared to mist net surveys.  In particular, many bat species are difficult to capture in nets, and ultrasonic recorders are not limited to use around water and other concentration areas for bats (Thomas and West 1989).  Surveys using bat call recorders frequently document a range of bat species in an area when mist net surveys turn up little or nothing, and ultrasonic surveys have been shown to be particularly useful for rare, widely ranging species (Drost et al. 2000, Fenton et al. 1987).

The recorder that we will use in this project will be the Anabat II bat detector, a countdown type recorder designed specifically for identifying microchiropteran bats by the pulse rate and time pattern of the dominant frequency of their calls (Hayes and Hounihan 1994, Fenton 1988).  Given the size of the areas to be covered, most surveys will be conducted from a vehicle, with one driver and one recorder handling the Anabat.  All such surveys will incorporate real-time GPS, with UTM locations recorded for each bat species detected by the Anabat.  Output from the Anabat will be directed to a laptop computer, both for immediate display and identification of the calls, and for permanent storage to the computer hard drive.

We will also conduct stationary surveys with the Anabat / computer system in conjunction with mist net surveys (described below).  These will add to the data gathered from the vehicle surveys, and will also allow us to make verified reference calls of different bat species captured in the nets.  For this purpose, captured bats will be released in a relatively clear, open area in front of the Anabat setup, and the person handling the Anabat will keep the recorder trained on 

the released bat until it flies out of recording range.  All Anabat recordings will be saved as computer files, together with notes on time, location, and species identification and behavior, providing a permanent record of what was recorded at each site.

At selected sites we will also conduct mist net surveys.  These sites will generally be known areas of open surface water and, insofar as possible, will be selected in a stratified, random manner from the known pool of such sites (sites with water are frequently the only sites where bats can be reliably captured in mist nets, particularly in arid desert regions, where they must come to such sites to drink).  At least three or four mist nets will be deployed at such sites, depending on the size of the water body and the amount of bat activity.  Nets will be opened just before dusk, and will generally be worked until 10:00 to 11:00 pm.  Nets will be attended by one or two inventory personnel at all times, so that bats may be removed and taken care of as soon as they enter the net.  Captured bats will be identified, sexed, and (for females) checked for reproductive condition.  Basic measurements will be recorded (total length, forearm, foot, tail, and ear).  Voucher photographs will be taken of all species captured, showing diagnostic identifying characters whenever possible.  As noted, we will release some captured individuals in front of an Anabat setup to obtain verified vocalizations.  This will be particularly important for some species (e.g. particular Myotis spp.) whose calls are very similar to one another.  Bats will be released promptly once we have finished processing them.  We do not plan to collect specimens except for any incidental net mortalities or bats otherwise found dead (e.g. around roosts).

All mist locations will be recorded on GPS units for incorporation of associated data into inventory GIS themes.  Summary data for each net site will include general habitat features of the site (topographic position, vegetation type, presence and character of water in the vicinity), weather conditions, bat species captured, numbers, capture rate (as individuals per net hour), and breeding status of individuals captured.

Reference Anabat recordings of known bats (mist net captures) will be analyzed using Anabat analysis software, to evaluate frequency, duration, and pattern of frequency change.  In conjunction with our existing libraries of known-species calls and published references (e.g. Fenton and Bell 1981), we will use these reference recordings to identify all other unknown calls recorded during the course of Anabat surveys.  For all Anabat surveys, species by species activity rates will be calculated, as the number of recognizably distinct times a given bat species passes close enough to be registered by the recorder (calculated as passes per hour).  Bat species that produce echolocation calls audible to the human ear (e.g. mastiff bat, spotted bat) will be counted and tabulated separately as the number of bats heard, their location, and the time they are heard.

Combined data from Anabat recordings and mist net captures will be used to evaluate bat species composition in each area surveyed, overall distribution in the parks surveyed, relationship to habitat parameters (vegetation type, elevation, topographic position), and seasonal occurrence 

patterns.  Relative abundance / activity measures will be calculated separately using the mist net capture data and the Anabat recordings.  Differences among sites will be evaluated using analysis of variance techniques.

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 mammal inventories in a format compatible with databases developed by the NPS Servicewide I&M Program, Mojave I&M Network, and Southern Colorado Plateau 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.  In addition, USGS/Colorado Plateau Field Station will provide an updated mammal species list and master list 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

Field work on this study will take place over two years, beginning in March or April of 2002 and ending in September or October of 2003.  We expect to visit and sample each designated vegetation community in each of the separate study areas at MONP at least once during the first year.  In addition to conducting the general mammal inventory work, during this first year, all sampling methodologies will be evaluated, and protocols modified as needed to best accomplish inventory goals.  All vegetation types in each of the study areas will also be sampled at least once during the second project year.  During each year, we will sample both stratified random sample sites, and targeted, non-random sites, with equal time and effort devoted to each.  Most sampling will be conducted during the spring and fall months.  The fall sampling is expected to sample mammal populations when they are at relatively high levels, with young of the year present.  In addition to adding to total sampling effort, conducting sampling over two years will also help to avoid potential problems caused by poor conditions (e.g. drought) occurring in a single year.  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 Mojave Network parks (species list and voucher data, as compiled by park staff).  They may also be collected in some situations to document range extensions of particular species, or to allow verification of species identification.  For example, there may be seven species of pocket mice (Chaetodipus and Perognathus spp,) and five species of white-footed mice (Peromyscus spp.) in the survey areas at network parks (Hall 1979, and park lists).  Some of these species can be difficult to identify without voucher specimens to verify key characters. 

We anticipate the need to actively collect only a small number of representative specimens from any of the groups noted above.  For a particular species, we anticipate collecting no more than five individuals in each park unit, depending on the number needed to document species occurrence in different areas of the network, or to characterize the range of phenotypic variation observed.  Good quality photographs will be used in lieu of, or in addition to, museum study skins as vouchers for species occurrence.  This will be particularly true for larger mammals, and 

for any relatively rare species.  All 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

We note that some (minor) mortality is expected to occur over the course of any research effort involving animal trapping.  Any dead specimens obtained incidental to our general survey efforts will be documented and curated for voucher purposes.  If the specimen is one of the species not represented in park voucher collections, that will reduce the need for separate collection for voucher purposes.

Museum Specimen Search:  We will review published sources for information on specimens from network parks, and we will also conduct a search for mammal specimens at the vertebrate museums of Northern Arizona University, the University of Arizona, Arizona State University, and the Museum of Northern Arizona.  We may also consult other large museums likely to have material from network parks, such as the Natural History Museum of Los Angeles County and the Museum of Vertebrate Zoology at UC Berkeley.  Where collection information is computerized, we will request a copy of the data on specimens from MONP.  If computerized information is not available, we may visit the museum and record collection data directly.

Budget and Schedule

We have a total budget for inventory of small and medium-sized mammals of $142,081.  This figure represents $133,081 from the Servicewide I&M Program in addition to $9,000 (represents 6% of project total) contributed by Principal Investigator, Charles Drost and equipment contributed by the USGS/Colorado Plateau Field Station.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of Interagency Agreement between NPS and USGS/Colorado Plateau Field Station

Complete review of park species lists and master species lists for mammals

Prepare datasheets and databases for 2002 inventories

Conduct at least one site visit to each park

March 2002 – October 2002

Complete datasheets and databases for 2002 inventories

Complete RPRS process/compliance process

Conduct field surveys for small and medium-sized mammals

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 small and medium-sized mammals

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

DEVA1
Hydrology (NWI), park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s,  hypsography, vegetation2, spring locations2, non-native plant distribution2 

JOTR1
Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, geology, T&E species3, reptile and amphibian distribution, hillshade, slope, fire – historic burns, campgrounds, guzzlers, mile markers, watershed, wilderness, county line, climbing rocks, springs, tanks, wells, raptor/nesting study 1997, burned vs unburned vegetation study data, 1999 juniper complex fire data, TM imagery

LAME
Hydrology, administrative boundary, roads and trails, DLG’s, DOQ’s, DEM, 50-m contours, DRG’s, abandoned mine sites, air tour flight paths, sensitive plant locations, geology, order 3 soils map, sampling locations for various types of research (willow flycatcher survey locations, brown-headed cowbird survey, bat capture locations, etc.), T&E species4 , exotic plant distribution, developed areas, cultural resource sites2, desert bighorn sheep habitat model, fire management units, Lake Mead shoreline, Lake Mojave shoreline, Lake Mojave riparian stands, land ownership, management zones, Landsat 30-meter multispectral imagery, SPOT 10-meter spectral imagery, ponderosa pine stands, potential wilderness areas, radio repeater sites, amphibian observations, razorback sucker rearing ponds and spawning areas, rights of way/powerlines, springs

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
Park Boundary

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

DEVA
(  GIS data/gps support

(  No housing available in season; limited housing available off season

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

(  Water caching in remote locations

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

( Curatorial assistance (cataloging, preparation, and storage) for collected    

   specimens and paper records/reports

JOTR
(  GIS data/gps support

(  Housing (fire hall) available October through March

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

(  Pay showers and cheap housing available in surrounding community

(  Limited office space and computer access

(  Park orientation and area map

(  Water caching in remote locations

(  Limited field assistance

(  Potential transport of water/equipment to remote locations (winter only)

LAME
(  GIS data/gps support

(  Housing available in surrounding communities

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

(  Water caching/delivery to remote locations 

(  Park orientation and area map

(  Limited office space and computer access

(  Limited field assistance

(  Special transportation (ie. by boat)

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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Combined Budget for DEVA, JOTR, LAME, MANZ, and MOJA

Category





  FY2002
FY2003
FY2004

Personnel

NAU-project coordinator (J. Hart)

Salary
@ $17.00/hr. x 20 hr./ wk. x 32 wks.
  10,880
 10,880
 3,740*





(*11 wks. in Year 3)


Benefits

(@ 33% of salary)
    3,590
   3,590
 1,234

Overhead (NAU-CESU)
(@ 15%)
    2,171
   2,170
    746

Field Technicians (3)


Salaries   @ GS-5 x 40 hr./ wk. x 20 wks.
  31,232
 26,547*
        0





(*17 wks. in Year 2)


USGS - ERE 
(@ 13% of salaries)

    4,060
   3,451
        0
Travel

Vehicles
(2 @ $295/ mo. x 6 mos.)

    3,540
   2,950*
        0




(*5 mos. in Year 2)

Mileage
(15,000 mi. x $0.18/mi.)

    2,700
   2,160*
        0




(*12,000 mi. in Year 2)

Per diem
(350 person-days x $15/day)

    5,250
   4,650*
    330




(*310 days in Year 2)

Equipment and Supplies

Traps
(Sherman, Tomahawk, pitfall)

     1700
          0
        0

Remote Wildlife Cameras (2)



       600
          0
        0

Field Communications (2 satellite phone leases)
       625
      625
        0

Other field equipment (contributed)


           0
          0
        0

Field Supplies (bait, film, batteries)


       600
      500
        0

Office Supplies (printing, reproduction, etc.)

       300
      300
    950

Curation Materials 




       500
      450
        0

Yearly Sub-Total (Servicewide I&M funds)
$67,808        
$58,273
$7000

Project Sub-Total (Servicewide I&M funds):  




$133,081

Contributed funds:  (Drost salary, 8 weeks and equipment)


$   9,000

(Represents 6% of total project cost)

Total Project Cost:








$142,081

