Inventory of small mammals and small predators in southern and western portions of Great Basin National Park

Principal Investigator:  Eric Rickart, Curator, Utah Museum of Natural History, University of Utah.  Salt Lake City, UT.

Justification:  Great Basin National Park has identified inventory of small mammals and small predators as their second most important inventory priority.  Some small mammal inventory work in the eastern portion of the park has been completed at GRBA and assessment of mammal inventory completeness indicates that 59% (41 of 69 species) of potentially occurring species at the park have been documented.  Priority sampling locations for small mammals were identified, representing areas that lack information, have a high potential for adding to the park species list or are of special management concern.  Efforts to inventory small mammals, including small predators will focus on priority sampling locations described in Table 1.  The goal of this project is to document the occurrence of 90% of small and medium-sized mammals within GRBA.

Eric Rickart has been conducting small mammal inventories within GRBA since 1999.  He is familiar with the park terrain and dominant habitats and is considered an expert in small mammal identification within the Great Basin.  Eric will work closely with Charles Drost and Jan Hart at the USGS/Colorado Plateau Field Station to ensure consistency of methods and data collection between Mojave Network parks and between the Mojave and Southern Colorado Plateau networks.

Inventory Objectives

1.  Inventory and document the occurrence of all small mammal species, including small predators, within identified priority sampling locations at GRBA.  

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.

Table 1.  Priority sampling locations for small mammals at Great Basin National Park

NPS Unit
Priority Locations and Rationale for Priority Assignment

GRBA
1. Western portion of the park.  The ‘western portion’ of the park is generally defined as park lands draining to the west of Wheeler Peak, totaling approximately 14,000 acres.  Elevation ranges approximately from 8,000 to 12,000 feet above sea level.  Terrain is characterized as rugged.  A large portion of the area is categorized as subalpine (limber pine and bristlecone pine) and alpine with significant mixed aspen-conifer forest and pinyon pine at lower elevations.  In lower elevation areas, several perennial stream systems (Pine/Ridge Creek, Shingle Creek, Williams Creek) and associated riparian vegetation are present.  Water resources in the majority of the area are limited to a few spring locations.  Vehicular access to the area is limited.  One road provides access from Snake Valley up to the top of Mount Washington. Access to areas inside the park boundary is by foot. Roads to lower elevation areas outside park boundaries are available through Bureau of Land Management and U.S. Forest Service lands.   High clearance, 4-wheel drive vehicles will be required.  Road access is provided to lower elevation areas of each stream system, outside park boundaries.  Camping required.

2. Southern portion of the park.  Generally defined as areas south of the Baker Creek drainage area.  Elevation ranges from XXX to XXX feet above sea level.  Terrain varies from gently sloping to rugged.  A diverse range of vegetation is present from pinyon-juniper to alpine.  Several perennial stream systems and associated riparian vegetation are present including Snake Creek and the South Fork of Big Wash.  Vehicular access to the area varies.  Camping available.

Sampling Design and Methods
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 selected in each identified strata to assure uniform distribution of sampling effort across the full geographic extent of the reference frame.  Stratification within Great Basin National Park will be based on vegetation and accessibility.  Examination of the vegetative communities within priority sampling locations in the park has led to identification of 4 dominant potential native plant communities as defined by Eddleman and Jaindl (1994):

1. Combined desert and mountain shrub vegetation – low to mid-elevation communities dominated by Artemisia nova and A. tridentate. (Map classifications: ARNO, ARNO PJ, ARTRV, ARTRV PIMO).

2. Combined evergreen shrub and pinyon-juniper woodland vegetation – mid-elevation communities dominated by Juniperus, Pinus monophyla, and Cercocarpus. (Map classifications:  COME-ARNO, P-J, CELE)

3. Mid-elevation forest vegetation – mid-elevation communities dominated by Abies concolor, Populus tremuloides, and mixed aspen/conifer. (Map classifications: ABCO, POTR, POTR/CONIFER)

4. High elevation forest vegetation – high elevation communities dominated by Picea englemanni, pinus flexilis, and P. longaeva. (Map classifications: PIEN, PIFL-PILO, PILO)

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.

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.  Entry of data into Servicewide I&M databases will be completed with assistance from park staff and the network data manager.  In addition, the principal investigator 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

We anticipate a 2-year sampling effort with at least two visits per permanent sample site each year.  Field work will begin in spring 2002 and end in fall 2003.  Investigators will conduct surveys in low elevation areas in April-June and visit high elevation areas in June-Aug.  Surveys for small predators will employ a variety of observational and tracking methods and thus some sampling may occur during winter months.  Final report and other deliverables will be submitted no later than September 1st, 2004.

Voucher Specimens

Voucher specimens will be collected, as requested, to document species not currently represented in collections for GRBA (species list and voucher data, as compiled by GRBA staff).  They 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.  We anticipate the need to actively collect only a small number of representative specimens.  For a particular species, we anticipate collecting no more than five individuals, depending on the number needed to document species occurrence in different areas of GRBA, 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 at GRBA.  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 GRBA Resource Management staff, and all specimens collected will be documented and curated following NPS standards and the Mojave Network Biological Inventory Study Plan.

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 at GRBA will be documented and curated for voucher purposes.  If the specimen is one of the species not represented in GRBA voucher collections, that will reduce the need for separate collection for voucher purpose.  

All voucher specimens will be deposited at the Utah Museum of Natural History.

Budget and Schedule

We have a total budget for inventory of small and medium-sized mammals of $28,396.  This figure represents $20,396 from the Servicewide I&M Program in addition to $8,000 (represents 28% of project total) contributed by GRBA in the form of a GS-404-06 Biological Science Technician to assist with field surveys.  See detailed budget attached.

October 2001 – March 2002

Assist in completion of Cooperative Agreement between NPS and Utah State University

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

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 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

GRBA
Hydrology, park boundary, roads and trails, DLG’s, DOQ’s, DEM, DRG’s, vegetation, spring locations2, bedrock geology, sampling locations for various types of research (riparian vegetation survey locations, small mammal trapping locations, bird point count locations, etc.), lehman cave, buildings, sensitive plant locations2, basins, elk and bighorn sheep potential habitat, shaded relief map, cattle grazing allotment boundaries

1 Full-time GIS Specialist on staff;  2 Incomplete or In Progress.

Support services available to investigators during field surveys

Park
Available Park Resources

GRBA
(  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

(  Field assistance (GS-404-06 Biological Science Technician)
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Budget

Category



FY2002

FY2003

FY2004

Personnel

2 Field Assistants 


4,000


4,000


       0

(500 hrs @ $8/hr)

Data Entry & Analysis

  400


  900


    500

(225 hrs @ $8/hr)

Report Preparation





1,000


  1,000

(100 hrs @ $20/hr)

Equipment

50 Sherman Traps (@$13 each)
  550

6 Tomahawk Traps (@$26 each)
  156

1 GPS unit



  150

Travel

Per Diem (60 days @ $30/day)
  900


  900

Mileage (2400 mi @ 0.30/mi)
  360


  360

Vehicle Lease (60 days)

  100


  100

Curation






  500


  500

Miscellaneous

Film, film development, batteries,
  660


  660

camping equipment, etc.

Overhead (CESU @ 15%)

1,091


1,269


  300

Yearly Total



8,367


9,729


2,300

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




20,396

Contributing Funds:  







  8,000
GRBA base funds for Biological Science Technician (GS-404-06)

(28% of total project cost)

Total Project Cost:








28,396

