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BACKGROUND INFORMATION
The Chihuahuan Desert Network (CHDN) of the National Park Service (NPS) is comprised of six national parks:  Amistad National Recreation Area (AMIS), Big Bend National Park (BIBE), Carlsbad Caverns National Park (CAVE), Fort Davis National Historic Site (FODA), Guadalupe Mountains National Park (GUMO), and White Sands National Monument (WHSA).  Although parks in the CHDN are generally known for their high diversity of amphibians and reptiles, detailed knowledge of herpetofaunal communities is incomplete.  Basic data on occurrence are either inadequate or outdated for many parks, and distribution and abundance data are severely lacking.  The absence of baseline information on herpetofauna makes it difficult for parks to prioritize management needs, let alone develop coherent management strategies.  This is especially true for species of special concern for which even less information is available.  Threats to herpetofauna, including invasive species, illegal collecting, road mortality and habitat degradation, make it even more critical to learn as much as possible about this often overlooked taxonomic group.  Clearly, amphibians and reptiles are of keen management interest in CHDN parks, as reflected in the allocation of resources to this group by the CHDN Inventory and Monitoring Program.  This study plan outlines the objectives, general study plan, methods and budget proposed for conducting herpetological inventories in CHDN parks.

OBJECTIVES AND RATIONALE
1.
Document 90% of all AMPHIBIAN AND REPTILE species expected to occur in parks.

This objective is easily the most important, as expressed by the NPS Inventory and Monitoring Program.  To achieve this goal, we will conduct targeted surveys for undocumented species.  In some cases, these species are common and have simply not been vouchered or otherwise documented.  In other cases, these are the rare (or apparently rare) species whose occurrence in a given park is questionable.  It is important to realize that some species of herpetofauna are very secretive and have greatly reduced periods of activity.  Therefore, some species may not be observed even after years of concerted effort.  The difficulty of encountering many amphibian and reptile species (especially snakes) is the most formidable problem to overcome in achieving the 90% documentation level.  

Paramount to achieving the 90% documentation goal is the development of park-specific species lists to guide survey work.  To generate these lists, many hours must be spent pouring over data on museum records and uncovering what may be obscure grey literature documents.  This work was supposed to be done as part of pre-inventory efforts; however, it is clear that the resolution of previous data mining efforts is somewhat coarse.  For example, if there is a county record of a species, then it is listed as being present in the park if it occurs in that county.  This level of documentation is not adequate, especially for habitat specialists that may only occur in one small area of the entire county.  Because we don’t have the time or money to go back and rectify this situation, we are forced to make do with the information we have at hand.  Our primary tactic for dealing with low resolution data is to rely on our extensive knowledge of amphibian and reptile distributions, and to consult with local experts who can often quickly tell if a species on a list is likely not supposed to be there.  

To be most effective at targeting undocumented species, we must work closely with park personnel to identify key areas to be surveyed, such as riparian zones, seeps and springs, permanent water, rock outcrops, and other “biodiversity hotspots”.  In addition, we must identify habitats most likely to support undocumented species and special status species and then survey those areas in proportion to the number of undocumented species that occur there.

2.
Document all unconfirmed species with voucher specimens, photographs, or other appropriate means.

The issue of what constitutes acceptable documentation of the presence of a species in a park is open to discussion and can be controversial.  We agree with most herpetologists that in most cases the only true form of documentation is an actual voucher specimen.  This is born out by the fact that the standard for regional field guides is to only allow a record to be included if it is supported by a physical specimen.  Physical specimens are extremely important because morphological data can be obtained from specimens.  Also, they can be the source of important ecological data such as reproductive status and dietary information.  

However, taking a voucher specimen requires that an animal be euthanized and this may be perceived as detracting from the mission of the NPS.  Although we are sensitive to this concern, it is important to realize that the death of an individual will not have a serious impact on the species’ survival.  Conservation generally takes place at the population level for all but the most rare species.  

Generally, for the purposes of this inventory, we plan to take one voucher specimen of all species currently not known to be documented by this means.  However, there may be exceptions for certain species that are easily identifiable by a photograph, are well represented from the area in collections, or are of special conservation concern.  We have a great deal of experience in field vouchering of herpetological specimens.  If voucher specimens are over 30 years old, we plan to take a new specimen to ensure that taxonomic changes are reflected in species identification.  It is important to note that we will collect road killed specimens throughout the study and these will be used as voucher specimens whenever possible.  If we need to voucher a specimen of a species that we feel is likely to be killed on the road at some point during the course of the study, we will delay sacrificing an individual until necessary.  In this way, every attempt will be made to minimize the number of animals euthanized. 

In addition, we will attempt to obtain voucher photographs that can be used to both document the presence of the species in the park, and in an interpretive context.  As part of inventory projects at other national parks, we have found species accounts complete with photographs to be very popular among park staff and visitors.  We will also consider observations of species made by qualified field personnel as adequate documentation of a species.  We will evaluate, on a case-by-case basis, the validity of other forms of evidence such as observation cards, sightings by visitors, and reports from park staff.  These forms of documentation can contribute to an inventory, but they must be carefully evaluated.  A case in point is the prevalence of dubious records in NPSpecies, which have resulted from a lack of quality control in entering data into the database.

Proper documentation involves collaboration with museum curatorial staff in accessioning voucher material into reputable zoological collections.  Depositing specimens in reputable repositories ensure that specimens will be maintained according to state-of-the-art procedures.  We have already made arrangements with two universities to accept our voucher specimens.  All specimens from AMIS, BIBE, and FODA and GUMO will be deposited at Sul Ross State University under the care of Dr. James Mueller.  All specimens from CAVE and WHSA will be deposited at the University of New Mexico under the care of Charles W. Painter.  Both of these museums contain important regional collections and are both obvious choices due to their geographic locations.  All specimens will be euthanized using current procedures deemed acceptable by the American Veterinary Medical Association and approved by the Institute for Animal Use and Care Committee (IACUC) at the University of Arizona.  

In addition, the museum at the University of Arizona curates voucher photographs, so all photographs will be deposited there.  The UA museum has expressed a strong interest in receiving these important photographs, and we feel that they will be most useful at museums with active and growing collections.  Voucher photographs will be in the form of 35 mm transparencies and stored in appropriate photographic archive containers. 

Finally, we will request permission to harvest tissue from live animals to obtain DNA samples.  As part of our standard protocol, we will collect tissue samples for all specimens vouchered.  To obtain tissue samples, we will either harvest a small portion of an internal organ (e.g., liver) or muscle.  Tissue will be placed in a lysis buffering solution that will preserve DNA at room temperature indefinitely. 
3.
Document species of special concern for potential use in future monitoring efforts.

Although the main goal of this project is to document 90% of the species occurring in each park, we also plan to document all individuals of special status species observed.  Special status includes federal, state, and park designations.  Parks are especially interested in special status species due to their general scarceness and also for environmental compliance requirements.  It should be noted that observations of special status species will be incidental to general surveys for undocumented species in most cases.  We do not have enough time or money to conduct systematic, widespread surveys of pecial status species, nor is that the first priority of the inventory effort.  However, future monitoring efforts and single-species research will likely focus on special status species.  Therefore, it is important to have at least a cursory understanding of the relative abundance and distribution of special status species.  Furthermore, data on the occurrence of special status species is of interest to other wildlife management agencies.

4.
Provide information that can be used to develop monitoring goals and strategies, inform management decisions, and guide Future research

A stated goal of the NPS Inventory and Monitoring Program is to conduct inventories that will provide information that can be used in future monitoring efforts.  The relationship between and inventory and monitoring can be critical if repeated inventories are used to monitor species diversity over time.  However, in the present context, with the main goal being to document 90% of species occurring in parks, the relationship between inventory and monitoring is not nearly as strong.  Although we should be able to accomplish inventory goals and still obtain information that may be used in a monitoring context, it is important to realize that limited funding will force us to focus on targeting undocumented species.  This basically amounts to producing a checklist of herpetofauna for each park that is backed by reliable data.  This is an important accomplishment, but we want to make it clear that its application to future monitoring efforts may be compromised in some cases.  However, in some parks and in some cases, we will conduct inventories in a repeatable manner that can be used as a baseline for future monitoring efforts.

By virtue of spending time in parks intensively surveying herpetofauna, we will be in a position to make observations that may lead to potential research projects.  We feel that this is an important function of an inventory program.  This allows the results of the work to carry into important decisions about resource issues that may require further investigation.  For example, we may observe avoidance of exotic predators by observing behavior or habitat use in a particular species, and this may lead to further questions about the interactions of these species.  It strikes us that this type of information may be valuable to park managers in deciding how to allocate resources in the future.

In addition, data on relative abundance can be easily obtained while doing surveys if field workers keep track of their effort.  This approach allows for the development of an encounter rate index.  Although, in the absence of a random sampling design, inferences about relative abundance cannot be drawn to the entire park, they can still provide useful information in categorizing species into general categories such as abundant, common, and rare.  Data on relative abundance can also be compared to future survey efforts in the context of monitoring species diversity.  And finally, data on relative abundance can be useful in identifying potential future research priorities.

Data on habitat associations can also be useful in a monitoring context, especially if trends are associated with concomitant changes in habitat such as invasion of exotic species, type conversions due to landscape-scale disturbances such as fire, or encroachment of vegetation types due to insidious factors such as climate change.  Therefore, we will note the “habitat type” in which all individuals of species of special concern are found.  This will also allow for analyses of niche breadth in individual species, and provide information that may be useful in designing future research projects.
5.
Collaborate with CHDN personnel to ensure that all data are entered into Appropriate NPS databaseS.

One of the primary goals of the current inventory effort is to populate NPS databases with recent, accurate data that can be readily verified.  This is an important goal and we plan to facilitate the achievement of this goal by collaborating with CHDN personnel to ensure that the data we gather is put to its full use.  Although the CHDN is ultimately responsible for entering data into NPS databases, we plan to facilitate this process by working with park staff so that they can easily understand the data that we provide.  

Because six parks are involved, data entry responsibilities will be customized in conference with park personnel and with the approval of the FTR, Network Coordinator.  All parks in the network have the capability for data entry in ANCS+ and have requested that activity be a park responsibility.  Amistad, Big Bend, and Carlsbad Caverns have had training in NPSpecies and NatureBib.  Guadalupe Mountains, Fort Davis, and White Sands have more limited capabilities, though training is in process.  The Network Coordinator has final responsibility to assure that appropriate arrangements for all data entry are made.  A final plan on these matters will be developed by the Network Coordinator and PI

and appropriately circulated for park approval.  A sample data field for the inventory is attached below.

STUDY DESIGN

Study design will vary by park, depending on the number of expected species that have not been documented, contributions of park staff, size and accessibility of the park, and other logistical considerations.  In addition, no matter how thorough we are in the planning phases, the realities of fieldwork will invariably require us to make changes as we go.  In the end, we are left with a product that is unique to each individual park and the circumstances surrounding the fieldwork.  I call these “hybrid plans” because they often involve several components, some of which may be completely statistically defensible and others of which may be based simply on the best approach needed to find the most species.  Variables over which we have no control, such as weather, can play a huge role on how successful any inventory will be.  This is especially true for amphibians and reptiles, many of which have activity patterns that are tied to seasonal events such as monsoon precipitation.   We emphasize that the overall approach we take still requires intensive planning, but is necessarily adaptive in nature.

Ideally, an inventory of amphibians and reptiles would include a random sampling design applied to the entire park.  Intensive effort would focus on documenting occurrence, relative abundance and distribution of the entire herpetofaunal assemblage.  Unfortunately, given the resources available, an effective random sampling design will be impossible to implement, especially in the larger parks, because at current funding levels only a relatively small portion of these parks can be surveyed and reptiles and amphibians are not uniformly distributed.  Therefore, we are unlikely to find many species if search areas are randomly selected. 

Therefore, with the funding available, we are left with the stated goal of documenting at least 90% of the species occurring in each park.  To document 90% of the species in each park, we must first know how many species occur there.  Of course, we cannot know how many species occur in the park until we document them.  This is a circular problem that can only be overcome by estimating the number of species occurring in each park.  For herpetofauna, the best way to obtain this estimate is by a combination of expert opinion and previous work.  Herpetologists have a very good idea of what is expected to occur in any given park.  This is much different than for extremely diverse taxa such as invertebrates or even plants, where we must rely on modeling and mathematical techniques to arrive at both the number of expected species and the point at which we reach the 90% documentation level.

The problem with relying on expert opinion is that much of it is based on gestalt rather than actual fieldwork.  Furthermore, the problem with relying on previous work is that information can be very difficult and time consuming to retrieve, and it may be of questionable validity that cannot be verified.  Therefore, our expected species list is not perfect and it may include hypothetical species that in all likelihood do not occur in the area of interest but there is at least a slight chance that they do.

We have already conducted reconnaissance visits to all six parks.  These visits are essential to the planning process because it allows us to gather information that will be used to develop park-specific study plans.  These visits have been extremely valuable and will allow us to adequately prepare for the upcoming field season.  These visits have also confirmed the assertion that the approach we must take at each park is very idiosyncratic.  For example, at WHSA, a great deal of inventory work has been done on surrounding lands belonging to White Sands Missile Range.  I met with WSMR personnel and they have agreed to share these data with us.  This will make our effort much easier because WHSA does not contain any habitat that is not included in surrounding areas, and the habitats are contiguous.  Therefore, we can reasonably assume that if a species was found near the park boundary, and the habitat does not change, then in all likelihood the species will occur inside the park as well.  Also, because the topography, vegetation, and soil of WHSA is so homogenous, we may be able to develop a random sampling design with repeated measures that will allow us to draw inference to the entire park.  

In contrast, we will not be able to use a random sampling design at either CAVE or GUMO where both parks have a wide variety of vegetation types and elevations.  However, at CAVE, because we will have the assistance of an intern, hired by the park with the sole purpose of assisting herpetofauna inventory personnel, we are planning to design a smaller scale study in Walnut Canyon where we can conduct plot-based surveys that will allow us to not only gather data on species composition, but also obtain estimates of absolute abundance of common diurnal lizard species.  These data can then be used as a background to which we can compare park-wide data.  The presence of an intern at CAVE will also allow us to install and maintain pit-fall arrays throughout the active season.  These arrays will be placed in areas that have been selected based on their potential to contain a greater diversity of species.  This combination of approaches exemplifies what we mean by a hybrid plan.

And finally, our approach at GUMO will be different from the other two parks.  Because of the remoteness of the park, and because it is surrounded largely by private land, access is a problem.  Also, the variety of habitat types in the park means that the diversity of herpetofauna will be greater.  We will attempt to survey all habitat types, but our efforts will be largely confined to suspected biodiversity hotspots such as seeps and springs and riparian canyons.  If we were to place a grid over the entire park and randomly sample grid cells, we would undoubtedly miss many of the undocumented species for which we most concerned.  However, because we will search a well-defined area, say along a riparian corridor in a narrow canyon, we will be able to keep track of our effort and the survey can be repeated in the future.  This time-area constrained survey approach is often done on one hectare square plots, but there is nothing to preclude us from surveying an irregular shaped polygon as long as we define its limits and keep track of time spent searching.  In this way, we can both maximize the number of species observed by focusing in a area of suspected high diversity, while doing it in a repeatable manner that can establish the baseline for future monitoring efforts.

At the remaining three parks, which we have yet to visit, we can predict what our approach will be.  At FODA, we will not have to worry about a random sampling design because the park is so small we will be able to survey it in its entirety.  We will likely be able to conduct systematic, repeatable surveys that can be used in a monitoring context.  The challenge at Fort Davis is in documenting the sporadic use of the small park area by difficult to encounter species such as snakes.  The park is so small, that the probability that a given species will be found there is low based on area alone.  However, because the park is surrounded mostly by Davis Mountains State Park, which is a relatively large, undisturbed area, it is likely that the suite of species occurring the state park will eventually occur in the national park.  Documenting the species’ occurrence will be more a matter of serendipity than any particular study design.

The challenge at BIBE is at the opposite end of the spectrum from FODA.  The vastness and inaccessibility of BIBE present somewhat intractable problems.  In our relatively short time at BIBE, we will only be able to visit a tiny portion of the park.  In addition, there has been more herpetological work done at BIBE than any other park by far and the species list is estimated to be 88% complete.  From a network-wide perspective, it does not make sense to spend a great deal of time at BIBE.  Our goal will be to conduct targeted searches for the few remaining undocumented species that are expected to occur there, and to survey previously unsurveyed areas.  Our approach will be to work with park staff to identify locations that are representative of the habitats preferred by undocumented species, and then search as many of those locations as possible.

METHODS 

In general, we will use time and area-constrained searches, road cruising, and targeted amphibian surveys as our primary survey methods.  Where appropriate, we will employ pitfall arrays and aquatic turtle trapping techniques.  During each park visit, we will conduct morning visual encounter surveys timed to coincide with peak activity periods of diurnal reptiles.  Starting approximately one hour before sunset, we will conduct road cruising surveys and/or visual encounter surveys.  During and after monsoon rainstorms, we will conduct targeted amphibian surveys.  If pit-fall arrays are deployed, we will open them approximately one hour before sunset and check and close them no later than one after sunrise.  Turtle traps will be baited and checked frequently to avoid drowning.  Detailed descriptions of each technique used can be found in the full study plan for the CHDN Network.

When surveying for amphibians and reptiles, it is critical to consider seasonal patterns of activity.  Although some species are more active in spring when temperatures are cooler, the majority of amphibians and reptiles in the Chihuahuan Desert increase their activity during the warmer summer months and in particular during the summer rainy season.  Therefore, we will conduct surveys from early May to mid-September.  The exact number and distribution of survey sites will be established after in-depth consultation with park personnel and regional experts.  We will attempt to choose survey sites with an eye toward future monitoring efforts.

The field crew will gather all data on hand-held devices (i.e., Palm Pilots), using Pendragon Forms Software.  We will have numerous datasheets that correspond to different activities, such as road cruising, visual encounter surveys, incidental observations, daily field notes, etc.  Hand-held devices will be synced with a laptop computer on a daily basis if possible.  When field crews are in remote areas, data will be backed up on memory cards and synced to the laptop later.  There are several advantages to using this data acquisition system.  The datasheets allow for quality control while taking data in the field because the technician is required to choose from pick-lists and will be prompted if data entered are not in the proper format.  When synced to a computer, the data are automatically downloaded into a spreadsheet or database program, which eliminates transcription errors and greatly reduces time spent on data entry.  Hand-held devices are easy to use in the field, eliminating the need for cumbersome paper forms.  And, other important information, such as plot numbers, marking sequences and species lists are easily accessible while taking data.
SCHEDULE
In general, we will conduct surveys in all six parks in two consecutive years, with the potential for limited targeted surveys in year three for species that were not documented in the previous two years.  

October 1, 2002 – April 30, 2003
Visit parks, compile information, write study plan, prepare for fieldwork, hire personnel, etc.

May 1, 2003 – September 15, 2003
Conduct surveys in all six parks

September 16, 2003 – April 30, 2004
Compile and analyze data, write annual report, prepare for fieldwork, etc.

May 1, 2004 – September 15, 2004
Conduct surveys in all six parks.

September 16, 2004 – September 30, 2005
Conduct targeted surveys for undocumented species, compile and analyze data and write final report

Although subject to change based on the realities of fieldwork, weather, and logistical difficulties, we have included a detailed, park-specific schedule below.  Allocation of effort is based on our appraisal of which parks require the most attention to meet the 90% species goal at the Network level.  For example, even though BIBE is by far the largest park in the Network, we plan to spend less time there relative to its size.  In general, we will spend five days at a park, and then spend the weekend getting to the next park and taking time off.  In some cases, we may decide to spend more time at a park in order to be more effective at covering remote areas and to provide for a longer period of days off.  In any case, we want to avoid spending lengthy periods of time at any one park in case conditions are not conducive to finding amphibians and reptiles.  This approach will mean more traveling between parks and therefore more expense, but it will help account for the seasonality of activity that is so characteristic of herpetofauna.

May 1-2

Drive from Tucson to AMIS

May 3-7

AMIS

May 8-9

Off

May 10-12

Install pit-fall arrays with NMSU volunteers at CAVE and GUMO

May 13-16

CAVE

May 17-18

Off

May 19-23

GUMO

May 24-25

Off

May 26-30

WHSA

May 31-June 1

Off

June 2-6

FODA

June 7-8

Off

June 9-13

BIBE

June 14-15

Off

June 16-20

AMIS

June 21-22

Off

June 23-27

BIBE

June 28-29

Off

June 30-July 3

FODA

July 4-6

Off

July 7-11

GUMO

July 12-13

Off

July 14-19

CAVE

July 20-21

Off

July 22-25

WHSA

July 26-27

Off

July 28-August 1
CAVE

August 2-3

Off

August 4-8

GUMO

August 9-10

Off

August 11-15

BIBE

August 16-17

Off

August 18-27

AMIS

August 28-31

Off

September 1-5

BIBE

September 6-7

Off

September 8-9

FODA

September 10-12
GUMO

September 13-14
Off

September 15-19
CAVE

PERMITS AND COMPLIANCE

We will use the NPS online permit system to apply for individual park permits.  The only reason we have not requested permits already is because we are required to submit a study plan with the permit application.  Once this study plan is approved, we will apply for permits as soon as possible to give parks time to process our requests.  We have already obtained collecting and scientific research permits from New Mexico Department of Game and Fish and Texas Parks and Wildlife Division.  All of our methods have been approved by IACUC at the University of Arizona.

We plan to construct pit-fall arrays at several parks.  Pit-fall arrays involve superficial disturbance of the ground surface.  Because parks are concerned about potential cultural resources, we will work with them to ensure that our arrays do not disturb any archaeological resources.  We have already discussed this matter with the three parks we have visited and steps are being taken by park resource management staff to obtain clearance to construct pitfall arrays.

PRODUCTS
We will provide park-specific species lists of all herpetofauna observed during the course of our inventories.  We will compare actual species lists to expected species lists to evaluate whether or not the goal of documenting 90% of all species has been met.  We will also submit annual reports, a final report, and Access databases and/or Excel spreadsheets of all information collected during the project.  CHDN personnel will be responsible for including information in servicewide biological databases including NPSpecies, ANCS+, Natural Resource Bibliography, and the Dataset Catalog.  Metadata, in accordance with FGDC and USGS NBII standards, will be provided by the principal investigator with guidance from CHDN personnel.  In addition, the principal investigator will work with CHDN personnel to incorporate survey results into GIS ArcView themes.  Some data may be used in publications other than those required by NPS.  Use of these data will be subject to NPS approval and copies of any reports or manuscripts will be provided to NPS when they become available.  Finally, at the completion of fieldwork, we will inventory all equipment purchased during the course of the study and the NPS I&M personnel will determine the disposition of this equipment at that time.

COLLABORATORS

We stress that this is a collaborative project between the CHDN Inventory and Monitoring Program, individual park personnel, University of Arizona herpetologists, and numerous experts from throughout the region.  This project will be conducted through the Desert Southwest Cooperative Ecosystem Studies Unit cooperative agreement.  In addition, an intern from New Mexico State University will be stationed at CAVE to assist field crews.  The intern position is supported by CAVE funds and will be supervised by Dr. Gary Roemer at NMSU.  Parks have already provided a great deal of support in development of the project.  During the field season, parks will provide additional logistic support, including housing and staff assistance when possible.  We will continue to consult with herpetologists from throughout the region as we refine our species lists.  Advisors include Jim Mueller, Charlie Painter, Jim Dixon, Jim Scudday, Jerry Johnson, Andy Price, Jim Stuart, Doug Burkett, Lee Fitzgerald, Gage Dayton, and others.

BUDGET

	CATEGORY
	DESCRIPTION
	FY03
	FY04
	FY05
	UA 
	  NPS

	Personnel (ERE included)
	
	
	
	
	
	

	Principal Investigator 
	1600 hours @ $25.00/hour
	12,000
	12,000
	16,000
	
	

	Wildlife Biologist
	2020 hours @ $13.75/hour
	13,890
	13,890
	
	
	

	Field Technician
	1600 hours @ $11.00/hour
	  8,800
	  8,800
	
	
	

	Summer Intern (2)
	$400/month stipend
	  3,200
	  3,200
	
	
	

	Administrative Assistant
	  960 hours @ $  8.25/hour
	  3,960
	  3,960
	  3,960
	
	

	Student Intern at CAVE
	6 months @ $2000/month
	
	
	
	
	12,000

	Park Staff
	24 weeks @ ca. $1,000/week
	
	
	
	
	24,000

	Total Personnel
	
	41,850
	41,850
	19,960
	
	36,000

	Equipment/Supplies
	
	
	
	
	
	

	Desktop Computer
	2 @ $  650 each
	1,200
	
	
	
	

	Laptop Computer
	1 @ $1200 
	1,200
	
	
	
	

	AC/DC Converter
	1 @ $    50 
	50
	
	
	
	

	Digital Camera
	4 @ $  200 each
	800
	
	
	
	

	Extra Memory for Camera
	4 @ $    50 each
	200
	
	
	
	

	Binoculars
	4 @ $  125 each
	  500
	
	
	
	

	GPS Receiver
	4 @ $  125 each
	  500
	
	
	
	

	Palm Pilot 
	4 @ $    80 each
	  320
	
	
	
	

	Palm Pilot Backup Card
	4 @ $    40 each
	160
	
	
	
	

	BUDGET (Con’t.)
	
	
	
	
	
	

	
	
	
	
	
	
	

	Two-way Radio
	4 @ $    50 each
	200
	
	
	
	

	Pocket Weather Instrument
	4 @ $  150 each
	600
	
	
	
	

	Snake Tongs
	4 @ $    75 each
	300
	
	
	
	

	Backpack
	4 @ $    70 each
	280
	
	
	
	

	Water Filter
	2 @ $    45 each
	90
	
	
	
	

	Cloth Reptile Bag
	40 @ $    7 each
	280
	
	
	
	

	Compass
	4 @ $    30 each 
	120
	
	
	
	

	Portable Scale
	4 @ $    40 each
	160
	
	
	
	

	Electronic Caliper
	1 @ $  150 
	150
	
	
	
	

	Magnifying Loupe
	4 @ $    15 each
	60
	
	
	
	

	Pocket Mirrors
	4 @ $      5 each
	20
	
	
	
	

	Field Guides
	4 @ $    20 each
	80
	
	
	
	

	Reference Books
	4 @ $    50 each
	200
	
	
	
	

	Flagging
	12 rolls
	25
	
	
	
	

	Batteries
	ca. 1000 AA
	500
	500
	
	
	

	Photocopies
	ca. 3000 copies @ $.10 ea.
	150
	150
	150
	
	

	Misc. Office Expenses
	postage, paper, pens, etc.
	50
	50
	285
	
	

	Total Equipment/Supplies
	
	8,195
	700
	435
	
	

	Travel
	
	
	
	
	
	

	Vehicle Rental
	4.5 month @ $1,200/months
	5,400
	5,400
	
	
	

	Fuel
	1000 gal. @ $1.50/gal.
	1,500
	1,500
	
	
	

	Per Diem
	504 person-days @ $15/day
	7,560
	7,560
	
	
	

	Lodging
	504 person-nights @$25/night
	3,000
	3,000
	
	
	6,600

	P.I. Travel
	10 trips @ $600/trip
	3,000
	1,200
	1,800
	
	

	Total Travel
	
	20,460
	18,660
	1,800
	
	6,600

	Subtotals
	
	70,505
	61,210
	22,195
	
	

	Overhead (15%)
	
	10,580
	9,180
	3,330
	
	

	Contributed Overhead (10%)
	
	
	
	
	15,390
	

	Totals
	
	81,085
	70,390
	25,525
	15,390
	42,600


TOTAL FUNDS REQUESTED:

$177,000

TOTAL FUNDS CONTRIBUTED:
$  57,990

Total Project Costs:  

$234,990

Field Data :  Location and Observation or Voucher Table

A record will be completed for each location where a survey or sampling is conducted, or where a targeted species is observed, captured, collected, or photographed.   It is important to note that GPS methods for delineating survey areas are different from documenting point-specific species observations.  This relationship will vary somewhat based on the type of survey, GPS unit used, and data collected. The shaded area below indicates required fields for documenting survey areas (polygons).  Required fields for point based observations follow the shaded section. The NCPN Data Manager will work with the PI in determining the specific GPS needs of the project.

	Field Names (** - required field)
	Definitions

	General Location Data
	Complete fields 1-7 for each survey location, or for observation, capture, collection locations that occur outside of a survey area or opportunistically. 


	1.  **State
	Two-letter state abbreviation 

	2.  **County
	Name of county

	3.  **Park Code
	Four-letter park acronym* 

	4.  **Location Name
	Brief place name or reference name for location  

	5.  **Location ID
	Investigator’s identifier assigned to the location. 

	6. **Selection Method
	Method used for selecting location (e.g., random, non-random, revisit of location previously surveyed, targeted search, opportunistic observation)

	7. **Location Description
	Concise description of location (what would be put on specimen label) 

	8. Location Directions
	This field is required for study sites that will be monitored in future years.

	Georeferencing Information: Survey Area
	Fields 9-17 are required for documenting survey areas (plots, area searches, transects, etc.).  This is distinguished from georeferencing point based species observations that are opportunistic or occur outside of a survey area.  (See GPS Protocols for additional georeferencing information.)

	9.  Waypoints-Survey Area
	Survey areas can be georeferenced as a point (with radius), as a straight line (start point and end point), a route (start point, mid-points, end point), or a polygon (start point, mid points, and end point adjacent to start point).  It is important to differentiate waypoints that are taken to define a survey area from waypoints that document species locations.  Please preface all survey-area waypoints with the letter "R", then follow with a unique (or sequential) number, plus an identifier for the GPS unit if more than one unit is being used in a park 

	10.  Survey Area Type


	Indicate if the survey area is a point, line, route, or polygon. 

	11. Survey Area radius/buffer
	Indicate in meters the radius from a center point, distance on either side of a line or route, or area around a polygon that is needed to portray the area.

	12. Survey Area Elevation (ft)
	Elevation of approximate centroid of survey area

	13.  Survey area UTMs
	UTM E and UTM N of all survey area waypoints collected.  

	14. Survey Area NAD
	Datum of survey area waypoints (NAD27 or NAD83)

	15. Survey Area EPE
	Estimated Positional Error in meters of survey area waypoints (from GPS)

	16. Survey Area Fix Method
	GPS fix method of survey area waypoints (see GPS Protocols for details)

	17. Survey Area UTM Zone
	UTM zone of survey area waypoints

	Georeferencing Information: Species 
	Complete fields 18-30 for point based species observations, captures, collections, or photographs made either within or outside of a survey area.

	18. **Waypoints - Species
	Species waypoint IDs for assigned using GPS unit. Limit of 6 letters/numbers.  Format:  For waypoints documenting species locations, Use first two letters of park code 

	19. ** UTM E and UTM N


	Easting and northing UTMs of location waypoint 

	20. **NAD


	Datum of location waypoints (NAD27 for GUMO and NAD83 for BIBE)  

	21. **UTM Zone


	UTM zone of location waypoints

	22. **EPE


	Estimated Positional Error of waypoints in meters (from GPS unit)

	23. **Fix Method


	GPS waypoint fix method (see GPS Protocols for details)

	24. **Elevation (ft)
	Elevation of Species Location

	Species Data
	Note:  if multiple species are observed within one location, the following information will be completed for each observation

	25. **Date Observed
	Date observation made (yyyy/mm/dd)

	26. Time Observed
	Time of observation (24-hour clock) 

	27. **ITIS Species Code
	Numeric identifier for species (key provided)

	28. **Species Latin name
	Latin name of species observed

	29. ** Observation Comments
	Include information such as: number of individuals, life stage or phenology, behavior, etc.

	30. **Sampling Method
	Method used for sampling, observing or collecting, e.g., vocalization, mist net, pitfall, found dead. 

	31.  **Observer Name(s)
	Name of person(s) making observation

	Specimen Data:
	Fields 32-40 are required if a physical specimen is collected.  No collections are required in this study.

	32. **Collector Name(s)
	Collector Name(s)

	33. **Collection Number
	Collector's number assigned to specimen

	34. **NPS Accession Number
	Accession number assigned by Park (Completed by NPS)

	35. **NPS Catalog Number
	Catalog number assigned by Park

	36. **Specimen Location
	Acronym, name and location of institution where specimen will be stored

	37.  Other Accession Number(s)
	Accession number(s) (if available) given to specimen if repository is not NPS  

	38. **Specimen Description
	Describe specimen and preservation method (if applicable).  

	39. **Condition of Specimen
	Condition of the specimen using one term from each of the two criteria groups:  

1.    COM - complete (100% of specimen present); 

       INC - incomplete (<100%, >50% of specimen present); 

       FRG - fragment (<50% of specimen present)

2.    EXC - excellent (no damage or deterioration); 

       GD - good (minor damage or deterioration; 

       FR - fair (some damage or deterioration); 

       PR - poor (significant damage or deterioration)

Example:  

COM EX

INC GD

	40. **Identified by
	Name of person identifying specimen

	Photo Voucher Data (if taken):
	Fields 41-43 are required if a photographic voucher is taken

	41. **Photo Voucher Date
	Date voucher photograph taken

	42.  **Photographer Name(s)
	Name of photographer

	43.  **Photo Voucher ID
	Unique identifier for photograph.  Use the Location ID prefaced with "PV-."

If more than one voucher is photographed at a location, append an identifying number.

Example:

PV-LocID
PV-LocIDa-1

PV-LocIDb-2

	Other Location or Observation Data
	Additional fields required by Investigator, established in consultation with the I&M Data Manager


PAGE  
1

