1.  Introduction





A. Title:  Biological Inventory of National Park Areas on the Southern Colorado Plateau (Bandelier National Monument)





B.  Date of Proposal:  April 4, 2002 (Full proposal – November 30, 2000)





C.  Investigators:  





Erika Nowak, Wildlife Biologist


USGS/BRD, Colorado Plateau Field Station


Box 5614


Northern Arizona University


Flagstaff, Arizona  86011


Voice:  520 556-7466


Email:  Erika.Nowak@nau.edu





Trevor Persons, R Research Specialist


USGS/BRD, Colorado Plateau Field Station


Box 5614


Northern Arizona University


Flagstaff, Arizona  86011


Voice:  520 556-7466


Trevor.Persons@nau.edu





Technicians:  Names of technicians will be forwarded to parks when they are hired, so that they can be added to permit





D.  Abstract - In November 2000, 19 parks in the Southern Colorado Plateau Inventory and Monitoring Network, the Colorado Plateau Ecosystem Studies Unit, and the USGS Colorado Plateau Field Station submitted a proposal to the National Park Service for an inventory plan that would provide data on vertebrate animals and vascular plants for parks with inadequate inventories.  The plan has been approved, and funds are available.  This proposal is taken from the original, larger one; additional details about existing data, evaluation of needs, and establishing priorities can be found in the original proposal (Drost et al. 2000).  This proposal addresses work on reptiles and amphibians at Bandelier National Monument (BAND) beginning in 2002 and ending in 2004. 





II.  Overview





In fiscal year 2000, the Park Service received a substantial budget increase for inventory and monitoring studies, and a nationwide program to inventory vertebrates and vascular plants within the national parks was begun in earnest.  As part of this new inventory effort led by the Inventory and Monitoring office, a total of 265 National Park units (parks, monuments, recreation areas, historic sites, etc.) were identified as having significant natural resources, and these were divided into 32 groups or “networks” based on geographical proximity and similar habitat types.  The many NPS areas on the Colorado Plateau of Utah, northern Arizona, northwestern New Mexico, and western Colorado were divided into a northern and a southern network.  This proposal provides a description of biological inventory studies for some of the 19 park units in the southern Colorado Plateau (SCP) network  Details for the selection of units for inventory work are presented in the full proposal (Drost et al. 2000)





III.  Objectives





The objectives for this study are to provide inventory data on vertebrate animal and vascular plant species for certain parks in the Southern Colorado Plateau Inventory and Monitoring Network.





IV.  Methods 





The methods for each taxonomic group are described in detail under general and specific procedures outlined below.  They are designed to accomplish the goal of having 90% of vertebrate animals and vascular plants inventoried for parks in the SCP network.





A. Description of Study Areas – Work will be conducted at BAND.





B.  General Procedures – The following procedures are being followed for all taxonomic groups.





1. Sampling design -The three primary tasks in developing a sample design for biological inventories are:  (1) estimate the number of plots needed to achieve 90% completeness in each NPS unit; (2) spatially and temporally allocate these plots; and, (3) determine what methods will be used to gather data at sampled points, specific to each taxonomic group.  





2. Number of Sampling Points - For planning purposes, we estimated the number of sample points required to achieve 90% completeness in each inventory based on the number of species estimated to be in an inventoried unit and the number of species we expected to detect, on average, in a single plot.    The number of plots varies with taxonomic groups and will be calculated prior to the first field season.





3.  Stratification - Stratification here generally refers to the framework for planning sampling or organizing biological information.  With respect to sample design, we will apply stratification in the following way.  Upon detailed examination of the sampling environment, principal investigators will decide whether stratification for logistical or biological reasons is appropriate to each inventoried NPS unit.  If stratification is deemed appropriate, strata will be registered to the sampling grid.  Sample density will be adjusted for different taxa and strata.  If stratification is not appropriate (e.g. if park is small, and all areas can be covered) the entire park will be covered.  Sampling points may also be placed in areas that were not part of the stratification, but in areas that the principal investigators believe should sampled (e.g. small wetlands where amphibians may be found).  Sampling points and transects will be located with GPS units and marked with flagging to help in relocation each year.  The flagging will be removed after the studies are complete.





C.  Specific Methods for Taxonomic Groups





1. Reptiles and Amphibians   





General Sampling Considerations - To inventory 90% of all reptile and amphibian species and determine general abundance and distribution in larger units like BAND, sampling will be stratified by habitat. Sampling will take place when reptiles and amphibians are active, and breeding is likely, generally mid-May to the end of September. Sampling will occur throughout this season, focusing in May and June on early-season lizard activity and spring-breeding amphibians, in July and August on reptile hatching and monsoon-breeding amphibians and snakes, and in September on the last of the hatching reptiles and pre-hibernation snake activity. 





Sites for sampling herpetofauna will be selected in each habitat within BAND using a stratified random procedure, in conjunction with other taxa researchers (refer to SCP full proposal). However, sampling sites will not be randomly chosen when detection of amphibians and species with specific habitat requirements is desirable. For example, permanent and semi-permanent bodies of water in each park unit should be sampled during the spring and summer rainy periods for breeding amphibians. Rock outcrops (see Dalrymple et al. 1968 for a discussion of different types) provide critical habitat for species such as chuckwallas and desert night lizards, as well as winter hibernacula for many snake species. Road driving (see below) will cover all habitats adjacent to a strip transect (the road). 





Time-constrained searches. Time-constrained searches (TCS) 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. TCS 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. The focus of these surveys will be to document species present rather than capturing and processing each individual seen.





We recommend that time-constrained searches be conducted by one or two herpetologists, and last 60 minutes (one or two person-hours, depending on the number of observers) per habitat to avoid observer fatigue. We recommend that the area covered by each TCS be one hectare (ha) in size; however if a given microhabitat is not structurally or vegetatively diverse (e.g. short-grass prairie), a greater area could be covered during the one-hour sampling period. This method is heavily influenced by the skill of its users, so we recommend only using skilled herpetologists familiar with the local species, capable of recognizing species, age classes, and sexes at a distance. Care must also be taken to define and stratify all major habitats to be sampled a priori, to ensure that each habitat is sampled for an equivalent amount of time (Scott 1994). Each habitat should be sampled during every sampling trip to ensure representative temporal coverage. 





We recommend supplementing road cruising surveys with nocturnal TCS in parks where there are few roads, and in habitats without roads running through them. Nocturnal TCSs will be conducted in the same plots searched by day, during the evening following the daytime searches, using the technique outlined above. However, unlike diurnal TCSs where each person can search independently, for safety reasons, technicians will work in 2-person teams to conduct a nocturnal TCS.  Each team will be considered a single person for measuring time spent searching.  Thus a single team would work for 1 hour to achieve a 1 person-hour search. 





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 snakes (e.g., Bernardino and Dalrymple 1992, Dodd et al. 1989, Klauber 1939, Mendelson and Jennings 1992, Rosen and Lowe 1994, Sullivan 1981). This method is also effective for surveying amphibians (Shafer and Juterbock 1994), particularly in the arid southwest where many anuran species are seldom active during daytime, but can often be found crossing roads on warm, rainy nights.





We recommend that night driving surveys be standardized in the following way: 1) Drive a vehicle at slow speeds (30-40 km per hour) on park roads for 2-4 hours each survey night (ca. 60-120 km per night); 2) Identify all amphibians and 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 km using calibrated vehicle odometers, and later convert these positions to GIS point locations; and 4) Collect animals found DOR and in good condition and preserve as voucher specimens. Occasionally live animals should be collected for voucher specimens, as needed.


In addition to night driving surveys, reptile and amphibian experts should opportunistically record amphibians and reptiles seen on roads during daytime, during the course of travel within the parks. 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), patch-nosed snakes (Salvadora), and horned lizards (Phrynosoma).





Amphibian-specific methods. 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 (see above), 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 in parks on the southern Colorado Plateau would focus 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 on Mammal Pitfall Trapping. Pitfall trapping is another method commonly used to detect reptile and amphibian species presence, as well as to conduct population studies (Drost et al. 2000 unpubl., Drost and Nowak 1997, Campbell and Christman 1982). We have chosen not to use this method for reptiles and amphibians due to its being time and effort-intensive. 





Timing of Methods. The timing of methods for each cluster are based on the following assumptions. Each park will be surveyed three times (“trips”) per year, and the sampling period will last two years. Larger parks will require four days, three nights per park to ensure adequate sampling.. One day should be added to each trip for administrative work and data management.  





During each visit, we will conduct at least one TCS per habitat, and road drive every night while in the park. One amphibian survey should be conducted at each permanent and semi-permanent body of water in the park per trip during the spring and monsoon trips. 





D.  Collections


Reptiles and Amphibians - We will collect a maximum of 10 voucher specimens of each amphibian and reptile species per park. It is doubtful that more than one or two individuals will be collected for each species, but for some taxons like whiptail lizards (Cnemidophorus), additional specimens may be necessary to ensure representative coverage of all subspecies and intergrades. We will focus on collecting road-killed and other dead individuals as much as possible rather than killing live animals.





At a minimum, presence of species at each park should be documented using high-quality, close-up color slides. Animals found dead and in identifiable condition should also be salvaged (e.g., those found dead on the road). Depending on park needs, live animals may also be collected and preserved. This is particularly important when species are found at park units that are not expected, and/or range extensions.





Specimens found dead may be stored temporarily in a freezer at the Park or researcher’s office. Place specimens in a plastic bag (Zip-loc© heavy duty freezer bags are excellent), along with a tag providing information on date of find, precise location where found, and collector. Air should be squeezed out of the bag, and the bag securely sealed. If the specimen will remain in the freezer for more than a few weeks, it is a good idea to double-bag the specimen. At the end of each year of sampling, all frozen specimens should be thawed out, injected with and immersed in 10% formalin for fixing, then transferred to 70% ethyl alcohol for preservation. Long-term storage should be in museum-quality glass storage jars. Animals collected alive may be killed by freezing or drowning in warm water, or preferably, through lethal injection of sodium pentobarbital (AVMA 1993). All specimens should be affixed with National Park Service issue specimen tags containing information on species, collector, date of collection, collection site, and NPS record number.





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, but it is critical to the success of the future monitoring phase of the I&M projects. Therefore, all animals captured during monitoring should be marked to assist with detection of long-term population trends, and to assess relative abundance and distribution of local reptiles and amphibians. Lizards may be toe-clipped (Ferner 1979); snakes may be scale-clipped (Ferner 1979); and amphibians may be freeze-branded (Donnelly et al. 1994). All of these methods will produce a mark that will be identifiable for at least several years, and none are thought to cause severe pain or long-term suffering to the animals. Where necessary, all procedures for handling the animals will be reviewed and approved by a University Institutional Animal Care and Use Committee (IACUC), and by each state’s Game and Fish Department.





E.  Analysis – The study will result in tabular and spatial data from animal inventories in formats compatible with service-wide and network databases developed by NPS and databases maintained by the USGS/Colorado Plateau Field Station at NAU.  These data will be compiled Access and ArcView GIS formats as required by the NPS National Inventory and Monitoring Program, for incorporation into the following databases: Dataset Catalog, NPSpecies, ANCS+, and NRBib.   The resulting data bases will be provided to the parks for their use at the completion of the project.


F.  Schedule – Following are general schedules for the taxonomic groups.  We will provide a more detailed schedule when available.





3. Reptiles and Amphibians - (depending on each year’s weather conditions): 


early-May to early June: First trip, 1 TCS/habitat/day and amphibian searches


early-mid July: Second trip, 1 TCS/habitat/day + road driving at night + amphibian searches


mid-late August: Third trip, 1 TCS/habitat/day + road driving at night


G.  Budget – See earlier proposal (Drost et al. 2000) for budgets for each project.





Data Management – Data management will follow guidelines from the national Inventory and Monitoring Program which include updating the NPSpecies data base, Natural Resource Bibliography, the Dataset Catalog, and to produce spatially oriented data bases for use in GIS products.  The information is to be provided to the parks in accessible formats.  Data collection and management are integral parts of the Southern Colorado Plateau inventory and monitoring program.  Efforts will focus primarily on the production of spatially oriented database tables and themes in a GIS framework, with continued work on the NPSpecies, Natural Resources Bibliography, and Dataset Catalogs.  The staff of the Southern Colorado Plateau program will work closely with the Northern Colorado Plateau program to develop database standards and formats that are compatible and to share resources whenever possible.  Additional detail about data management can be found in the earlier proposal (Southern Colorado Plateau Biological Inventory Group, 2000).





V.  Products





A.  Publications and Reports – Reports on the inventories will be prepared on an annual basis, and there will be a comprehensive final report for each taxonomic group.  There will also be tablular data, both non-spatial and spatial, as well as information in GIS themes or layers.  These reports and GIS products will be available to parks through Inventory and Monitoring and CESU websites, or by other means.  For additional detail on products, standards, and availability, see Drost et al. (2000).





B.  Collections – Vertebrate animal collections will be placed in the USGS Biological Survey Collection in the Museum of Southwest Biology   The specimens will be labeled according to NPS requirements (see specific procedures above, and Drost et al. 2000).





C.  Data and other materials – Data will be stored at the Southern Colorado Plateau Inventory and Monitoring Network, Northern Arizona University, as well as at the National Inventory and Monitoring Program in Ft. Collins, Colorado.  The information will be available to each park through websites, or will be provided in other ways (e.g. CD’s) if necessary or desirable.  NPS data formats and standards will be followed (see previous section on products and Drost et al. 2000).





VI.  LITERATURE CITED





General





Drost, C.A., M. Bogan, A. Cully, M. Johnson, E. Nowak, D. Mattson, T. Persons, J. Spence, K. Thomas.  2000.  Biological inventory of  National Park Areas on the Southern Colorado Plateau:  Proposal for the National Park Service Inventory and Monitoring Office.  USGS/Colorado Plateau Field Station, Northern Arizona University, Flagstaff, Arizona.





Reptiles and Amphibians





AVMA. 1993. 1993 Report of the AVMA Panel on Euthanasia. JAVMA 202: 230-249.


Bernardino, F.S. Jr. and G.H Dalrymple. 1992. Seasonal activity and road mortality of the snakes of the Pa-hay-okee wetlands of Everglades National Park, USA.  Biological Conservation 62: 71-75.


Campbell, H.W. and S.P. Christman.  1982.  Field techniques for herpetofaunal community analysis. In Scott, N.J., editor.  Herpetological Communities.  USFWS Wildlife Research Report 13: 193-200p.


Crump, M., and N. Scott. 1994. Visual encounter surveys. In M.R. Heyer, M. A. Donnelly, R.W. McDiarmid, L.C. Hayek, and M.S. Foster, editors. Measuring and Monitoring Biological Diversity: Standard methods for amphibians. Smithsonian Institution Press, Washington D.C. 84-92p.


Dalrymple, J.R., R.J. Blong, and A.J. Conacher, 1968.  A hypothetical nine unit land surface model.  Zeitschrift f(r geomorphologie 12: 60(76.


Dodd, C. K. Jr., K. M. Enge, and J. N. Stuart.  1989.  Reptiles on highways in north-central Alabama, USA.  J. Herpetology 23(2): 197-200p.


Donnelly, M. A., C. Guyer, J.E. Juterbock, and R.A. Alford. 1994. Techniques for marking amphibians. Appendix 2. In M.R. Heyer, M. A. Donnelly, R.W. McDiarmid, L.C. Hayek, and M.S. Foster, editors. Measuring and Monitoring Biological Diversity: Standard methods for amphibians. Smithsonian Institution Press, Washington D.C. 364p.


Drost, C. A., and E. M. Nowak. 1997. Inventory and Assessment of Amphibian and Reptile Communities at Montezuma Castle National Monument. National Biological Service, Colorado Plateau Research Station, Flagstaff, AZ.


Drost, C.A., E.M. Nowak, and T.B. Persons. 2000 unpubl. Inventory and monitoring methods for amphibians and reptiles at Petrified Forest National Park, Arizona. Final report to Petrified Forest National Park by USGS Biological Resources Division, Forest and Rangelands Ecosystem Science Center Colorado Plateau Field Station, Flagstaff, AZ.


Fellers, G. M., and C. A. Drost.  1994. Sampling with artificial cover. In Chapter 7, Supplemental Approaches, In Heyer, W.R., Donnelly, M. A., McDiarmid, R. W., Hayek, L. C., and Foster, M. S., editors. Measuring and monitoring biological diversity: Standard methods for amphibians. Smithsonian Institution Press, USA: 146-150p.


Ferner, J.W. 1979. A review of marking techniques for reptiles and amphibians. Herpetological Circular No. 9: Society for the Study of Amphibians and Reptiles.


Klauber, L.M. 1939. Studies of reptile life in the arid southwest, part I: Night collecting on the desert with ecological statistics.  Bulletin of the Zoological Society of San Diego 14: 7-64.


Mendelson, J. R., and W. B. Jennings. 1992. Shifts in the relative abundance of snakes in a desert grassland. Journal of Herpetology 26(1): 38-45.


Pianka, E.R. 1986. Ecology and natural history of desert lizards. Princeton University Press, Princeton, New Jersey.


Rosen, P.C. and C.H. Lowe. 1994.  Highway mortality of snakes in the Sonoran desert of southern Arizona.  Biological Conservation 68: 143-148.


Scott, N.J., Jr.  1994b.  Complete species inventories.  Chapter 6, Inventory and Monitoring, In W.R. Heyer, M. A. Donnelly, R.W. McDiarmid, L.C. Hayek, and M.S. Foster. editors.  Measuring and monitoring biological diversity: Standard methods for amphibians. Smithsonian Institution Press, USA. 78-84p.


Shafer, H. B., and J. E. Juterbock. 1994. Night driving. in Chapter 7, Supplemental Approaches.  In W. R. Heyer, M. A. Donnelly, R. W. McDiarmid, L. C. Hayek, and M. S. Foster, eds. Measuring and monitoring biological diversity: Standard methods for amphibians. Smithsonian Institution Press, USA. 163-166p.


Stebbins, R.C.  1985.  A Field Guide to Western Reptiles and Amphibians, Second Edition.  Houghton Mifflin Co., Boston.


Sullivan, B.K.  1981. Distribution and relative abundance of snakes along a transect in California. Journal of Herpetology 15(2): 247-248.








VII.  QUALIFICATIONS





Qualifications of the researchers are presented in the following curricula vitae





�



Erika Nowak


USGS/BRD, Colorado Plateau Field Station


Box 5614, Northern Arizona University


Flagstaff, AZ 86011


(520) 556-7466


EDUCATION


1998		Northern Arizona University, MS, Biology


1991		Cornell University, BS, Wildlife Biology





HERPETOLOGICAL WORK EXPERIENCE


November 1992 to Present


WILDLIFE BIOLOGIST (RESEARCH TECHNICIAN) from 11/92 to  6/98, USGS Forest and Rangeland Ecosystem Science Center/ Colorado Plateau Field Station at Northern Arizona University, Flagstaff, Arizona.   Supervisors: Charles van Riper III, Station Leader, and Charles A. Drost, Zoologist


* Beginning a study of the status, distribution, habitat use, and prey preference of a rare garter snake in Oak Creek Canyon. Initiated Passive Integrated Transponder (PIT) tag monitoring programs for rattlesnakes at Montezuma Castle and Tuzigoot National Monuments and Northern Arizona. Conducted inventories and assessments of the herpetofaunas of Montezuma Castle National Monument and Petrified Forest National Park using standard herpetological techniques. Prepared proposals, annual reports, presentations, and final reports for these projects using DOS, Windows, and UNIX-driven word processing, database, statistical, and mapping programs. Collected distributional and seasonal abundance informa�tion for reptiles and amphibians based on personal and park staff observations. Conducted first two years of monitoring program for herpetofauna at Montezuma Castle. Writing an illustrat�ed guide to the natural history and identifi�cation of the herpetofauna of Montezuma Castle National Monument and Petrified Forest National Park for use by park staff and visitors. Collected and prepared voucher specimens. Assisted with proposal development for additional surveys of the grassland herpetofauna of southern Colorado Plateau National Parks (funding requested). Served on Quality Circles to develop an in-house award system and to determine networking needs for this Field Station. Organized the Colorado Plateau Field Station’s Producer of the Year Award for researchers. 


March 1995 to April 1998: HERPETOLOGIST, USGS Forest and Rangeland Ecosystem Science Center/ Colorado Plateau Field Station at Northern Arizona University, Flagstaff, Arizona.  Supervisor: Kathy Davis, National Park Service - Southern Arizona Group Office, Phoenix, AZ.


* Principal Investigator for telemetry study of eight free-ranging rattlesnakes at Tuzigoot National Monument (Arizona). Developed proposal, supervised one field technician, assisted with implantation of transmitters and field data collection from telemetered and untelemetered rattlesnakes, and produced maps and text for final report. Determined movement patterns, range size, habitat use, behavior, and hibernation and foraging sites for this population. Used GIS-based technology to record and map rattlesnake positions, activity ranges, and movements. Developed text and images for interactive computer program detailing rattlesnake natural history, snakebite, conservation, and results of the telemetry research for monument visitor center. Submitted proposal for further research on this population to the Arizona Game and Fish Department Heritage Fund.


August 1994 to May 1998: GRADUATE  STUDENT, Northern Arizona University, Flagstaff, Arizona. Major Advisors: Dr. Charles van Riper and Dr. Kiisa Nishikawa


* Conducted Master's thesis at Northern Arizona University on the effects and effectiveness of rattlesnake relocation at Montezuma National Monument (Arizona). Radio-tracked 19 western diamondbacks between 1994 and 1996 about every two days during active periods and weekly during hibernation. Determined movement patterns, range size, behavior, hibernation and foraging sites, and thermal ecology for this population. Used GIS-based technology to record and map rattlesnake positions, activity ranges, and movement patterns. Developed interpretative trailside display and brochures detailing rattlesnake natural history, behavior, and results of the telemetry research for monument visitor center. 


May 1992-October 1992: Volunteer, Malheur National Wildlife Refuge, Princeton, Oregon.  Supervisor: Gary Ivey, Wildlife Biologist


* Designed and analyzed a herpetological survey in upland and aquatic habitats. Presented informal talks on the natural history of reptiles and amphibians of the refuge. Conducted surveys of nests, broods, and adults of waterfowl and sandhill cranes. Captured and banded water�fowl and sandhill cranes. Conducted radio telemetry of sandhill crane colts from hatching until fledging. Conducted surveys of raptors, shorebirds, other breeding birds, and coyotes. Staffed visitor center reception desk. Cared for ill waterfowl and raptors. 


September 1991-March 1992: Intern, Archbold Biological Station, Lake Placid, Florida.  Supervisors: Dr. John Fitzpatrick, Director, Dr. James Layne, Ver�te�brate Ecol�ogist, and Dr. Glen Wolfenden, Ornithologist


* Designed and completed a herpetological census of a cattle ranch using standard herpetological techniques and mechanical dredging. Supervised drainage ditch dredging and the capture and processing of animals in the ditches. Collected and prepared specimens inclusion in museum. Analyzed the relative effectiveness of drainage ditches in providing habitat for reptiles and amphibians. Recorded minute-by minute location and social and feeding behavior of scrub jays. Sampled insect populations monthly. Compiled and indexed 20 years of field observations and data, and more than 40 years of anecdotal and scientific field observations of the feeding and social behavior of crested caracaras. Acted as inter�preter for several high school groups viewing scrub jay research.    
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Trevor B. Persons


Colorado Plateau Field Station


Box 5614, Northern Arizona University


Flagstaff, Arizona 86011-5614


(520) 556-7462 x 239


Trevor.Persons@nau.edu


and


P.O. Box 31060, Flagstaff, Arizona 86003


(520) 853-1282





EDUCATION





1991-1994


�
University of Maine, Orono. Graduated in May, 1994 with a Bachelor of Arts in Zoology.


�
�
1989-1990�
University of Arizona, Tucson. Attended part-time and took courses in the department of Ecology and Evolutionary Biology.


�
�
1985-1987�
University of Maine, Orono. Attended full-time, taking courses primarily in Studio Art and Philosophy.


�
�



EXPERIENCE





1997-present�
Currently employed at the Colorado Plateau Field Station (CPFS), USGS/BRD/FRESC, Northern Arizona University, Flagstaff,  specializing in herpetology field studies. Projects have included a herpetofauna inventory of Petrified Forest National Park, distribution and road mortality of snakes and amphibians at Wupatki National Monument (WUPA), distribution and status of the canyon spotted whiptail lizard in southeastern Arizona (with researchers at the University of Arizona), breeding bird surveys at WUPA, and Brown-headed Cowbird movement ecology in the Verde Valley and at Grand Canyon National Park. Current projects include a long-term mark-recapture study of lizards northeast of Flagstaff, distribution and habitat association of the little striped whiptail lizard in and around WUPA, distribution of the introduced New Mexico whiptail lizard in and around Petrified Forest National Park, and other studies of the distribution, ecology, and systematics of whiptail lizards of Arizona and the Colorado Plateau (many with Dr. John W. Wright of the Natural History Museum of Los Angeles County). In addition, am working with Erika Nowak and Charles Drost  (of the CPFS) co-leading the herpetofaunal component of a biological inventory of all National Park Service areas on the southern Colorado Plateau, and on developing the Flagstaff Area National Monuments Visitor Experience and Resource Protection plan.
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�
1995�
Worked for Dr. Cecil Schwalbe of the University of Arizona on an anuran toxicity study. Operated and maintained the experimental apparatus and monitored the effects of arsenic, cadmium, and ultraviolet light on frogs and toads.


�
�
1995�
Worked for Dr. Cecil Schwalbe and graduate student Dixie Bounds of the University of Arizona on a study comparing the effectiveness of different sampling methods for monitoring lizard populations at Buenos Aires National Wildlife Refuge in southern Arizona. Work primarily consisted of running lizard line transects and monitoring pitfall traps. Also recorded data on vegetation using line and belt transects.


�
�
1994�
Worked part-time for graduate student Phillip DeMaynadier of the University of Maine on a study examining the effects of forestry practices on amphibian populations in the Maine woods. Work primarily involved monitoring pitfall traps.


�
�
1993-1994�
Worked for two field seasons for the University of Maine and the Environmental Protection Agency (EPA) on the EPA’s Environmental Monitoring and Assessment Program. Conducted lake shore bird censuses (point counts) on lakes throughout New England, New York, and New Jersey. Served as crew leader, supervising a habitat data recorder.


�
�
1993-1994�
Worked part-time for Norman Famous on a cooperative study with Partners in Flight designed to assess the validity of neotropical migrant songbird declines found on Breeding Bird Surveys. Used point count and spot mapping techniques to census birds on an island off the coast of Maine.


�
�
1990-1991�
Worked for Dr. Tim Graham for two seasons as a biological aid for the National Park Service at Natural Bridges National Monument in southeast Utah on a study of the Western rattlesnake. Duties included locating snakes using radiotelemetry and recording data on behavior, temperature, and microhabitat characteristics. Also assisted in the monument’s long-term monitoring program by running bird and herpetofauna transects and small mammal trap lines. Produced bird and herpetofauna checklists for the monument.


�
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1989-1990�
While attending the University of Arizona worked part-time in the laboratory of endocrinologist Dr. Mac Hadley. Work consisted of preparing and treating amphibian and reptile skin with derivatives of melanocyte stimulating hormone and recording subsequent lightening or darkening of the skin. Also performed numerous miscellaneous tasks.
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1989�
Worked for the summer as a field assistant to Dr. Don Miles on an ecological study of the Tree lizard at Saguaro National Park in southern Arizona, as well as on studies of ecological morphology of other Sceloporine lizards throughout the southwest. Work involved capturing and marking lizards, recording temperature and microhabitat data, and running lizards on treadmills and racetracks in the laboratory. 
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VIII.  Supporting Documentation and Special Concerns





A.  Safety – In handling live animals, investigators may be bitten or scratched.  Herpetologists may be bitten by venomous snakes.  The herpetologists are experienced researchers and will take all necessary precautions.  Other investigators are also experienced and will take precautions when walking or setting up transects to avoid bits from venomous snakes or insects.





B.  Access to study sites – Most scientists will be visiting the park two to three times per year.  They will need access to all areas of the park (depending on sampling points).  Most activities will not involve any ground disturbance, however, there will be some associated with mammal studies.  Access to restricted areas (if there are any) could be discussed with park staff prior to establishing sampling areas.  No backcountry camping is planned.





C.  Use of mechanized and other equipment – No use of mechanized equipment is planned.  





D.  Chemical use – No chemicals will be used at the study sites.  Preservatives for specimens (formalin, ethanol) may be used at the camp sites or living areas.





E.  Ground disturbance - 





F.  Animal welfare – Protocols are being reviewed by Northern Arizona University’s Institutional Animal Care and Use Committee.  We will forward protocol and approval when it arrives.





G. NPS Assistance - All taxonomic groups would like to share housing in NPS areas as available.  NPS Inventory and Monitoring Program has provided funds for these studies.





H.  Wilderness “minimum requirement” protocols – No activities will be conducted in proposed or designated wilderness areas.
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