Inventory of reptiles within priority sampling locations at Death Valley National Park and inventory of amphibians and reptiles at Manzanar National Historic Site

Principal Investigator:  Rod Parnell, Director, Colorado Plateau Cooperative Ecosystem Studies Unit (CP-CESU), Northern Arizona University, Flagstaff, AZ.

Cooperators:  Erika Nowak, Graduate Student, Northern Arizona University, Flagstaff, AZ.

Trevor Persons, Graduate Student, Northern Arizona University, Flagstaff, AZ.  Ron Hiebert, National Park Service, Research Coordinator, CP-CESU, Flagstaff, AZ.  Charles Drost, Zoologist,  U.S. Geological Survey, Colorado Plateau Field Station, Flagstaff, AZ.  David J. Morafka, Dept. of Biology, California State University, Dominguez Hills, Carson, CA.

Justification:  Death Valley National Park has identified inventory of reptiles as their second highest inventory priority.  Assessment of inventory completeness for DEVA indicates that 35 of 47 (74%) potentially occurring reptile species in the park have been verified.  Significant existing information is available and park managers have identified priority sampling locations for reptiles, 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 reptiles at DEVA will focus on priority sampling locations described in Table 1.  The Last Chance Range is not reflected in Table 1 because it was not identified by the park but is recognized by local herpetologists as having potential for species found nowhere else in the park (D. Morafka, L. Cunningham, K. Emmerich, pers. comm..).  This area will be targeted for sampling if time and funding allow.  

No information is available on amphibians and reptiles occurring within MANZ.  Although the park’s 4th and 5th inventory priorities, inventory of amphibians and reptiles also represents the last 2 inventories the park needs to complete species lists for all groups of vertebrates and vascular plants.  Funding for this project was obtained through NPS NRPP Small Parks.  

Erika Nowak, Trevor Persons, and Charles Drost have all been involved in inventory of reptiles and amphibians within Southern Colorado Plateau Network parks and will assist in ensuring consistency of methods and data collected between networks.  David Morafka is an expert on reptiles in the Mojave Desert and is currently working on Panamint Alligator Lizards within DEVA.  He will collaborate on this project with NAU staff and provide important information on reptile distribution and suitable habitat within the park.

Inventory Objectives:

1. Inventory and document the occurrence of reptile species occurring within identified priority sampling locations at DEVA.

2. To document through existing, verifiable data and targeted field investigations the occurrence of at least 90% of amphibian and reptile species within Manzanar National Historic Site.

3. At MANZ, to describe the distribution of species of special concern, such as Threatened and Endangered species, exotics, and other species of special management interest occurring within the park.

4.  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.

5.  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.

6.  Enter all species data into the National Park Service NPSpecies database.

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

Table 1.  Description of priority sampling locations for mammals at DEVA and MANZ

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.



Table 1.  Con’t.

NPS Unit
Priority Locations and Rationale for Priority Assignment

MOJA
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.



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.

Sampling Design and Methods 

The focus of the DEVA inventory is very specific: to survey relatively unknown or sensitive areas of the park and to document the presence of suspected species. Given this, and based on results from previous herpetological inventories (Drost et al. 2001, Nowak et al. 2002), we will use specific sampling methods. We will not use randomized plot locations to conduct surveys in representative habitats. These methods may be suitable for monitoring common diurnal reptile species, but they do not appear to be effective in either compiling species lists or detecting uncommon species (e.g. Nowak et al 2002). Instead, we will conduct targeted searches within priority inventory locations using a combination of time-recorded visual encounter surveys 

(“general herpetological collecting techniques”) and night road driving. During the second year of inventory work at DEVA, we may use funnel traps in unique habitats to increase detection probability of rare, secretive species. 

The inventory at MANZ is of a broader scope. Given the small size of the park and the paucity of knowledge of its resources, we will use a variety of sampling methods, including randomized plots. These plots may form the basis for long-term monitoring at the completion of the inventory. We will select at least three plots per major vegetation type, and will survey these 2-3 times per year using a 1:1 combination of time-area constrained searches and lizard lines (we will attempt to compare the efficacy of these two methods in detecting species and individuals at MANZ). Other methods include general herpetological collecting, night road driving, and amphibian-specific methods.

General herpetological collecting techniques
The primary method we will use at DEVA is a type of time-recorded visual encounter survey (e.g. Crump and Scott 1994, Scott 1994). These “general surveys” consist of walking systematically through an area that looks suitable as reptile habitat, searching all reasonable areas within that habitat, and recording reptiles encountered (Drost et al. 2001). In most cases only one type of habitat is covered per survey. This method yields a number of individuals and species observed per person-hour, and the focus is on documenting species present rather than capturing and processing each individual seen. We will conduct these types of surveys in both widespread (e.g. creosote scrub) and rarer habitats (springs and seeps). 

Road cruising or night driving surveys
Driving slowly on roads at night is recognized as an excellent method for surveying some groups of reptiles, particularly nocturnal snakes (e.g. Klauber 1939, Mendelson and Jennings 1992, Rosen and Lowe 1994, Sullivan 1981) during a new moon and after monsoons. Road driving covers all habitats adjacent to a strip transect (the road). We will conduct road driving at both DEVA and MANZ. 

We will standardize night driving surveys in the following ways: 1) Drive a vehicle at slow speeds (30-40 km per hour) on park roads for 1-4 hours each survey night (ca. 60-120 km per night); 2) Identify all reptiles encountered to species, record either alive on the road (AOR) or dead on the road (DOR), sex and age all individuals, as possible; 3) Record locations to the nearest 0.1 mile using calibrated vehicle odometers; and 4) Collect animals found DOR and in good condition to preserve as voucher specimens. Occasionally live animals will be collected for voucher specimens, as needed. In addition to night driving surveys, we will opportunistically record reptiles seen on roads during daytime, during the course of travel within the park. Although less effective and less quantifiable than night driving, due to faster driving speeds and the presence of other vehicles on the road, this is still an effective method for detecting the presence of some diurnal reptiles, such as whipsnakes (Masticophis) and horned lizards (Phrynosoma).

Time-area Constrained Searches (TACS)
Time-area constrained searches (TACS) are a version of visual encounter surveys defined by Crump and Scott (1994) in which not only the amount of time spent searching, but also the area covered, are standardized. TACS consist of walking systematically through each habitat within the sampling area for a specified amount of time, searching all reasonable areas within that habitat, and recording reptiles and amphibians encountered (Drost and Nowak 1997, Scott 1994). This method yields a number of individuals and species collected or observed per person-hour per habitat in a defined plot size. We will use TACS at MANZ and possibility during the second year of surveying at DEVA. Using one or two people, we will conduct one-hour time-constrained searches within randomly-generated one-ha plots in each of the priority sampling areas. These sites will likely be determined using GIS to stratify parks by vegetation association or other habitat type (e.g. Nowak et al. 2002). When possible, we will try to keep plot dimensions at 100m2 centered on the randomly-generated point coordinates. 

Lizard Line Transects  

We may also decide to establish permanent standardized lizard line survey transects (Rosen and Lowe 1995, 1996) at selected locations. We will use this method at MANZ and possibly at DEVA, depending on our success the first year at finding new species. These surveys consist of repeated walks of a permanent transect (generally 200-300 m length) over the course of morning lizard activity, and data are analyzed by obtaining the peak (maximum) value for any given species. These peak values are then used to make comparisons between sites, species, seasons, and years. Although generally inefficient for inventory purposes, lizard lines may be suitable for long term monitoring of lizard community dynamics in the Mojave desert region (D. Morafka, pers. comm.). Lizard lines will be placed at randomly-selected plots at MANZ.

Funnel Traps 

We may use funnel traps for detecting secretive snake and lizard species in unique habitats in the second year of surveying at DEVA. We will follow construction guidelines developed by Fitch (1987) and Drost and Nowak (1997) to construct simple funnels from window screen (small funnels) and hardware cloth (larger funnels). These may be placed in conjunction with pitfall trap arrays used by Dr. Morafka (see collaboration section below) or placed against natural drift fences, such as logs, rocks, or canyon walls. They will be shaded with cloth or natural materials to prevent desiccation of captured animals, and will be checked at least once a day.

Amphibian-specific methods 

We will use these methods at MANZ. Amphibians are important bioindicators due to their dependence on water and to their sensitivity to environmental changes, and there has been recent international attention on the problem of widespread amphibian declines (Dunson et al. 1992, Vertucci and Corn 1996). The methods most effective for detecting amphibians are night road driving, audio strip transects, and diurnal visual encounter surveys (Crump and Scott 1994). Audio strip transects consist of walking systematically along a body of water (ponds or streams) at night during amphibian breeding times, and recording the number and species of amphibians heard calling or seen. This method is extremely effective when breeding locations are known, and it may also be used if breeding locations are detected during another method, such as road 

driving. Counts are used to estimate relative abundance and composition of species, relative abundance of individual calling males, habitat use, and timing of breeding of different species. Diurnal visual encounter surveys consist of walking through a habitat for a prescribed time period looking for amphibians. They are a type of time-constrained search focusing on aquatic habitats, and effort is expressed in the number of person-hours searching in each habitat. This 

type of survey focuses on permanent bodies of water and temporary pools, and its utility would be in detecting evidence of breeding, specifically searching for egg masses, tadpoles, and metamorphic (newly terrestrial) individuals.

Collaboration 

We encourage and will solicit park staff and other researchers to provide us with reptile sightings and road-killed specimens in good condition. We will collaborate with other reptile researchers in the Park. Dr. David Morafka (University of California- Dominguez Hills) is conducting several research projects within the park, in priority areas such as the Last Chance Range and the Darwin Plateau. We will share data as well as researcher effort with him to accomplish our goals of compiling species lists and detection of rare species. 

We will collaborate with mammalogists conducting pitfall trapping for mammals to ensure that all reptiles and amphibians that fall into pitfall traps are properly identified to species. Prior to the beginning of each field season, we will meet with these technicians to train them in reptile and amphibian species identification. We will request copies of herpetological data produced by pitfall trapping, and will incorporate any pertinent information thus gleaned into our final report.

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 amphibian and reptile 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.  In addition, the principal 

investigator will provide updated species lists and master lists for amphibians and reptiles in 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

At each park, sampling will be conducted over two years. At DEVA, there will be at least three visits per priority location each year in early spring – summer. We will conduct surveys in low elevation areas in March-May and visit high elevation areas in June-August. The length of each visit will vary, but will average 2-5 days. We will visit MANZ at least three times, with each visit length at least four days. Additionally, one day will be added to each trip for administrative work and data management.  

Voucher Specimens

At a minimum, presence of species will be documented using high-quality, close-up 35-mm color slides. Animals found dead and in identifiable condition will be salvaged (e.g., those found dead on the road). Live animals may also be collected and preserved if they are new to the park or represent range extensions. Voucher specimens will be collected when necessary and appropriate and location of the collection will be recorded using a Global Positioning System.  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 will humanely euthanize live animals using drowning, freezing, or lethal injection of sodium pentobarbital (AVMA 1993). Specimens will be injected with, and immersed in 10% formalin for fixing, then transferred to 55% isopropyl alcohol for preservation using standard techniques (Pisani 1973). All specimens will be affixed with National Park Service issue (ANCS+) specimen tags containing information on species, collector, date of collection, collection site, and NPS record number. All voucher specimens will be deposited at the DEVA museum facility unless otherwise specified.

A potential negative side effect of any wildlife research project is injuring or stressing captured animals. Researchers may minimize stress by releasing animals as quickly as possible after capture. There is no reason to mark animals as part of the initial inventory work. All procedures for handling the animals will be reviewed and approved by a University Institutional Animal Care and Use Committee (IACUC) and by the park.

Budget and Schedule

We have a total budget for inventory of reptiles at DEVA and amphibians and reptiles at MANZ of $49,610.  This figure represents $34,270 from the Servicewide I&M Program in addition to $15,340 (represents 31% of project total) received through NPS NRPP Small Parks funds to inventory amphibians and reptiles at MANZ.  Separate detailed budgets are attached due to reporting requirements for different funding sources.

October 2001 – March 2002

Assist in completion of a Cooperative Agreement between the NPS and Northern Arizona University.

Complete review of park species lists and master species lists for amphibians and reptiles

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 amphibians and reptiles

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

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

MANZ
Park boundary

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

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

MANZ
(  Limited camping available by special use permit

(  Park orientation and area map
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Budget for inventory of reptiles at DEVA 

Category




FY2002
FY2003
FY2004

Personnel

PI (@ $37,128/yr)



$4,280

$3,720

$   650

Technician (@ 24,960/yr)


$7,280

$6,000

$24,960/yr)

Fringe Benefits


PI (@30% of salary)


$1,284

$1,116

$    195


Technician (@10% 


$   728

$   600

$        0


of salary)

Travel

1 vehicle (4 wks @ $175/wk)


$1,050

$   350

Mileage (4800 miles @0.15/mile)

$   720

$   360

Per Diem (28 days @ $20/day)

$   560

$   280

Equipment and Miscellaneous

Measuring equipment



$   200

$      0

Specimen preparation



$   126

$    50

Film, data books, etc.



$   100

$    50

Xeroxing, etc.




$     50

$    26

$     25

NAU Indirect Costs (15% of total)

$2.457

$1,883

$   130

Annual Project Cost


          $18,835
          $14,435

$1,000

Total Project Cost (Servicewide I&M funds)


          $34,270

Budget for inventory of amphibians and reptiles at MANZ

Category





FY2002
FY2003

Personnel

PI (@ $37,128/yr)




$2,040

$2,380


Technician (@ 24,960/yr)



$2,080

$2,080

Fringe Benefits


PI (@30% of salary)



$  612

$   714



Technician (@10% of salary)


$   208

$   208


Travel

1 vehicle (3 wks @ $175/wk)



$   525

$   350

Mileage (4800 miles @0.15/mile)


$   525

$   450

Per Diem (28 days @ $20/day)


$   420

$   280

Equipment and Miscellaneous

Specimen preparation




$   100

$    50

Film, data books, etc.




$   100

$    58

Xeroxing, etc.





$     60

$  100


NAU Indirect Costs (15% CESU rate)

$1,000

$1,000


Annual Project Cost



$7,670

$7,670

Total Project Cost (NPS NRPP Small Parks funds)


$15,340

TOTAL PROJECT COST FOR DEVA AND MANZ COMBINED
$49,610

