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Introduction

The Alaska National Interest Lands Conservation Act (ANILCA) of 1980 substantially increased the amount of land administered in Alaska by the National Park Service (NPS).  In northwest Alaska alone five new units were established:  Cape Krusenstern National Monument, Noatak National Preserve, Bering Land Bridge National Preserve, Gates of the Arctic National Park and Preserve, and Kobuk Valley National Park.  The smallest, Cape Krusenstern, is 2,670 km2 (660,000 acres) in size while the largest, Gates of the Arctic, encompasses almost 34,000 km2 (8.4 million acres).  In total the five units of the Arctic Network (ARNE) of Parks comprise almost 81,000 km2 (20.4 million acres), or 5% of Alaska’s land area.   

Over this vast landscape occurs a diversity of habitats, geologic features, and climatic conditions that are probably unequalled elsewhere in Alaska in an area of comparable size.  The most prominent landscape feature throughout the ARNE units is mountains.  These begin as rolling hills along the Chukchi Sea coast and become progressively higher and more rugged farther inland.  Indeed, Gates of the Arctic National Park and Preserve is almost entirely montane with only a small fraction of the land, mostly intermountain valleys, below 600 m above-sea-level (ASL).  The majority of the landscape, including countless ridgelines and peaks occurs above 1,500 m.  

The landcover of the region is also quite varied. The upland regions usually begin in the open low willow-sedge tundra zone, but these lower landscapes are also a mixture of sedge-willow and wet sedge meadow tundra, especially on south-facing slopes.  With progressive elevation (or latitude) the montane vegetative communities transition to dwarf shrub, mountain heath, and Dryas-lichen tundras (Viereck et al. 1992).  Most high ridgelines and mountains in the central Brooks Range are often bare or sparsely covered with vegetation.

Information on the occurrence of birds within Alaska NPS units is generally good with particular exception of the ARNE Parks.  All five ARNE units are suspected of hosting between 150 and 200 species of birds, but for only one unit, Gates of the Arctic, have more than 80% of the species been adequately documented; for the other four units only between 60 and 70% of the species have been documented.  For a landscape so dominated by mountains as are ARNE Parks, surprisingly little is known about the montane-related avifauna, especially for the larger parks.  Information from relatively small portions of ARNE Parks and elsewhere in Alaska, points to the importance of montane areas as nesting habitat for particular assemblages of birds, most notably several medium– to large–sized shorebirds and several passerine species.  For shorebirds like Pacific Golden-Plover (Pluvialis fulva), American Golden-Plover (P. dominica), Bristle-thighed Curlew (Numenius tahitiensis), Surfbird (Aphriza virgata), Red Knot (Calidris canutus), and Wandering Tattler (Heteroscelus incanus), nesting is restricted almost exclusively to montane areas.  For others, such as Whimbrel (Numenius phaeopus) and Bar-tailed Godwit (Limosa lapponica), nesting can range from the upland transition zone to high mountain areas.  The suite of passerine species in the montane-zone of ARNE Parks also exhibits a wide range of habitat preferences, ranging from Horned Lark (Eromophila alpestris), Northern Wheatear (Oenanthe oenanthe), and American Pipit (Anthus rubescens)  that occur mostly in high, mostly rocky alpine areas to Bluethroat (Luscinia svecica), Yellow Wagtail (Motacilla flava), and several species of sparrows that reside mostly in lower elevation shrub habitats.  

Several features about shorebird and passerine species stand out in terms of knowledge of their occurrence in ARNE Parks and their status as species of concern vis-á-vis regional, national, and global populations of individual species.  For instance, about half (1,500 pairs) of the world’s population of Bristle-thighed Curlews nests among mountains of the west-central Seward Peninsula, including portions of the Bering Land Bridge National Preserve (Gill et al. 1990).  A smaller, yet unknown portion of the population is suspected of nesting in mountains of Cape Krusenstern National Monument (Gill et al. 1996).  Two other species, the Wandering Tattler and Pacific Golden-Plover, have similar restricted ranges and small population sizes within Alaska, probably numbering fewer than 20,000 individual plovers and maybe half that many tattlers.  The latter may constitute as much as 75% of the species’ entire population (ASWG 2000).  The population of the Pacific race of the Bar-tailed Godwit (L. l. baueri) numbers about 100,000 birds (Gill and McCaffery 1999).  In the southern portion of its range on the Yukon Delta it nests over wet sedge meadows, but farther north it nests primarily in upland habitats, especially on the Seward Peninsula, in the western Baird and DeLong mountains, and over the north slope of the central Brooks Range (McCaffery and Gill in press, R. Gill and T. Swem pers. obs.).  Indeed, the highest known nesting densities for the population have been reported from Cape Krusenstern National Monument (Gill et al. 1996).  The Surfbird is another species restricted entirely to montane habitats during nesting.  Probably 75% of the entire population of about 70,000 birds occurs in Alaska, most distributed throughout southcentral Alaska, but also throughout the mountains of eastern Norton Sound and the Seward Peninsula (Senner and McCaffery 1997, Brown et al. 2000).  Isolated observations have documented nesting at several locations in the Brooks Range, including in Noatak National Preserve and Gates of the Arctic National Park and Preserve (Senner and McCaffery 1997, Paul McKee pers. comm.).  

Recent regional and national shorebird conservation planning efforts (ASWG 2000, Brown et al. 2000) have identified certain shorebird species and habitats as being of high conservation concern, primarily due to documented or perceived population declines and/or restricted distributions.  In Alaska 14 such species have been identified.  Six of them nest in montane regions, including Pacific Golden-Plover, Wandering Tattler, Whimbrel, Bristle-thighed Curlew, Bar-tailed Godwit, and Surfbird.  At the national level this same suite of species has been ranked similarly high, all assigned conservation prioritization scores of 4 on a scale of 1 to 5 (Brown et al. 2000).  

Despite the obvious importance of ARNE Parks to regional, national, and international populations of montane-nesting birds, particularly shorebirds, information on species distribution and abundance is limited or non-existent for most geographic areas of the parks – the exceptions being Bering Land Bridge National Preserve and selected portions of Cape Krusenstern National Monument.  Information from Cape Krusenstern may be applicable to nearby portions of Noatak National Preserve, but unlikely so for the vast amount of land in ARNE units farther east.  

To determine the status of montane-nesting birds occurring in ARNE Parks a large-scale, habitat-based inventory and monitoring program should be established.  Data generated from such a program will provide baseline information on the distribution and abundance of birds and provide the basis for which a more rigorous monitoring program can be developed.

Goals and Objectives

The goal of this project is to document the occurrence of 90% of the species of montane-breeding birds present in ARNE Parks using a repeatable, scientifically-valid sampling design suited to expansive areas having minimal access.  This goal will be achieved through the following objectives:

1. Collect and summarize all existing information on the distribution and abundance of all avian species occurring on upland habitats in ARNE Parks.

2. Obtain geographic data layers needed to characterize elevation, slope, seasonal green-up, and habitat (vegetation and hydrology).

3. For each species determine associations between distribution and abundance and habitat characteristics, particularly for shorebirds and passerine species occurring on upland areas during the breeding season; project this information to obtain park-wide assessments of distribution and abundance.

Methods

Study Area

The study will encompass all five ARNE Parks (Bering Land Bridge National Preserve, Cape Krusenstern National Monument, Noatak National Preserve, Gates of the Arctic National Park and Preserve, and Kobuk Valley National Park).  Work will focus on the four most northern parks with work on Bering Land Bridge occurring only as needed to supplement the comparatively extensive body of existing information from that unit.

Sampling Strategy

Sampling areas for shorebirds will be selected using a systematic sampling design with random start.  Each park will be overlain with a dense GIS-generated sampling grid that will be offset a random distance and direction (Overton 1993).  The sampling universe will be determined through digital elevation and terrain (DEM) coverage with a lower bound of about 150 m (ASL) and an upper bound encompassing all snow-free areas during the prenesting and early-nesting periods as determined by AVHRR data.  Sampling areas will be accessed  primarily by helicopter but also by boat and fixed-wing aircraft when possible.  The proportion of the sampling area within each park that will be inaccessible due to logistical, monetary, or safety constraints will be estimated after consulting with pilots and others familiar with the areas.

The number of samples required to detect at least 90% of the estimated number of montane-nesting bird species occurring in each park will be estimated from data gathered on the Seward Peninsula during an earlier study (Gill et al. 1996a, b).  The step size for the selection of sample areas will be determined as a function of sample size needed and the expected proportion of inaccessible sites (Fancy 2000: Design # 1, Terrestrial Systems; T. McDonald pers. comm.).  All possible sampling points will be systematically ordered, a starting point will be randomly chosen, and systematic samples will be selected with the computed step size.  Inaccessible points will be excluded from the sample.

Each grid point will serve as an anchor for a set of two 12-point transects laid out across elevational gradients.  Points along transects will be spaced 500 m apart; legs of transects will be spaced at least one drainage and no less than 1.5 km apart.

Birds will be sampled with point-transect methodology (Buckland et al. 1993) using protocols developed for the USGS Shorebird Project in earlier surveys of montane- and upland-nesting shorebirds.  At each point on the transect all birds detected during a 10-minute period will be recorded.  At the start of each survey, the following will be recorded:  GPS location, elevation, slope, date, time, observer, wind speed, wind direction, precipitation, percent cloud cover, air temperature, snow cover, and habitat within 250 m of the point.  For each detection of a bird the following will be recorded:  elapsed time, species, number of individuals, behavior, vocalizations, radial distance from the census point, and microhabitat with which the bird is associated.  Habitat will be classified using the systems of Viereck et al. (1992) and ARNE, where available.

To maximize detection of individuals, surveys will be conducted during the early breeding season when courtship displays and vocalizations are at their peak.  In Bering Land Bridge National Preserve this usually occurs during the last week of May and the first week of June.  Farther north in Cape Krusenstern National Monument, western Noatak Preserve, and Kobuk Valley National Park these events peak about a week to 10 days later.  The chronology of birds using Gates of the Arctic National Park and Preserve is unknown but, given its size, elevational gradients, and diversity of habitats, surveys will likely have to be conducted over a three- to four-week-long period.

Data Analysis and Management
Efficiency of the inventory will be determined after the first field season using the program CAPTURE (Rexstad and Burnham 1991) to examine species that nest within each park.  Sampling effort will be adjusted, if necessary to detect at least 90% of the estimated number of montane-nesting bird species occurring in each park.  The density (with 90% confidence interval) of each species will be estimated for each vegetation type and for each sampling area as a whole by analyzing the distance data to develop detectability functions (Buckland et al. 1993).  Time of day and season will be included as covariates.

Logistic regression will be used to estimate the probability of detecting a species at any location in the study area.  A resource selection probability function (Manly et al. 1993) will be constructed by comparing characteristics of the sample points that are used or unused by each species.  The presence or absence of the species will be the dependent variable and habitat and topographic characteristics around the point will be used as explanatory variables.  Because the points will be selected in a systematic random fashion, it will be assumed that the sampling fractions of used and unused points are equal and that probability function can be estimated.  For those variables for which information is available on park-wide GIS, resource selection probability functions will be developed by comparing points used by each species with a randomly selected sample of points available in the study area.  Maps depicting presence/absence data at sample points will be developed for each species.  Predicted distributions maps for each species with sufficient data will be constructed for each park using elevation and terrain data.

Data sheets will be copied and stored at two locations: Shorebird Project of the USGS Alaska Biological Science Center, Anchorage, and NPS, ARNE Headquarters, Kotzebue, Alaska.  Data will be entered promptly in Microsoft Access and Excel.  Geographic data will be recorded directly from GPS units.

A GIS specialist will prepare metadata materials to insure compliance with FGDC standards and compatibility with NPS service-wide biological databases maintained by the Inventory and Monitoring Program.

Quality Assessment/Quality Control

Field staff will be trained in: 1) identification of shorebirds through sight and vocalizations, 2) distance estimation from a fixed point, 3) GPS training/orienteering, 4) identification and classification of vegetation, and 5) safety training.  Those responsible for identifying birds must be proficient at identifying calls, songs, and plumages of Alaska shorebirds; song and call identification will be tested using BirdMaster software with the Alaska Bird Song CD.  Field training sessions for identifying birds, songs, and distance to birds will also occur prior to the survey.  Those collecting vegetation information will be responsible for identifying the major tree, shrub, and herb species common to the parks.  This knowledge will also be tested prior to actual field work.

Vouchering and Genetic Sampling
The PIs for this effort recognize the importance of and justification for vouchering scientific data, including collection of whole specimens and/or tissues.  However, the rigid time-constraints involved with the proposed sampling protocol will allow for only the most rudimentary vouchering of samples.  For all rare or previously undetected species we will document occurrence through detailed notes and photographs, including GPS location data.  Final results will identify population centers and range boundaries whereby focused voucher-sampling efforts can be conducted in the future.  Any dead birds and/or bird parts that we find will be salvaged and sent to the University of Alaska Museum, Fairbanks.  

Products
Both interim and final products will be produced from information collected during the study.  These include but are not limited to:

· Spatial data layer linked to landcover.

· Spatial data layer linked to abundance.

· Spatial data layer documenting critical areas for species of management concern.

· Annotated species lists linked to geographic and habitat attributes.

· Archived data on census protocol and location of sampling units.

· Annual and Final reports.

· Publications in peer-reviewed outlets.

Project Timeline

FY2000

September 2000
Complete study plan.

FY2000-2001

October 2000-April 2001
Contract for GIS-based products needed to define sampling areas.

· Finalize sampling design (delineate montane areas, determine necessary sample sizes, determine accessibility, select sampling sites).

· Develop data base structures and establish data management strategy.

· Outline data analysis procedures.

· Arrange logistics for first field season (locate access points, assure Office of Aircraft Services [OAS] training and charter requirements in place.

· Hire technician(s) for procurement and maintenance of field equipment and initial data entry

April-June 2001 

· Train field technicians (voice recognition, hearing test, appropriate safety courses such as CPR, Wilderness First Aid, boat safety, aircraft safety, bear safety and firearms training)

· Conduct surveys of Cape Krusenstern National Monument, Noatak National Preserve (in part), and Bering Land Bridge National Preserve (in part). 

July-September 2001
· Enter and summarize data.

· Prepare progress report.

· Write annotated species accounts for all birds detected in sampled units of ARNE Parks.

FY2002

October 2001-April 2002
· Data analysis.

· Refine study plan as needed

· Plan logistics for upcoming field season. 

April-June 2002
· Train field assistants.

· Conduct surveys of Noatak National Preserve (in part) and Kobuk Valley National Park (in part).

July-September 2002
· Enter and summarize data.

· Write progress report.

· Write annotated species accounts for all birds detected in sampled units of ARNE Parks.

FY2003

October 2002-April 2003
· Data analysis. 

April-June 2003  

· Train field assistants.

· Conduct additional surveys of Noatak National Preserve (in part) and Gates of the Arctic National Park, and other units that require additional sampling.

July-September 2003
· Enter and summarize data.

· Write progress report.

· Write annotated species accounts for all birds detected in sampled units of ARNE Parks.

FY2004

October 2003-December 2003
· Continue data analysis.

· Continue write-up.

January 2004 

· Provide NPS with final report.

· Provide NPS with the final data sets of shorebird abundance and landcover associations to be used in creating spatial data layers.

· Provide NPS with archived data (sampling design, survey protocol, location of all sampling sites, survey routes, and point counts).

Park Contribution, Coordination, and Logistical Support
Where feasible NPS will assist with in-place logistics and project support.  Examples include:

· Use of NPS aircraft (at reimbursable OAS rates) to transport survey crews to and from sites.

· Use of NPS boats and vehicles.

· Use of NPS remote facilities (ranger cabins if scheduling allows). 

· Use of NPS bunkhouse and facilities in Kotzebue, Nome, Bettles, and Marion Creek.

· Use of NPS pilots and knowledgeable staff and cooperators to assess potential access sites throughout ARNE Parks.

· Use of field equipment (e.g., radios, bear-proof containers, first aid kits, tents).

· Access to GIS themes of ARNE Parks (DEM models, landcover).

· Assistance in developing NPS-compatible database structures.

Shared logistics with other NPS Inventory and Monitoring studies throughout ARNE Parks could be mutually beneficial.  Within the temporal framework of proposed shorebird inventories in each park (late May to late June), personnel working on other taxonomic groups (plants and small mammals) will be accommodated on a space-available basis.  Conversely, personnel from the shorebird I&M effort may want to accompany (on a space-available basis) other I&M disciplines to collect ancillary data or assess sampling sites scheduled to be visited at future dates.  With appropriate training and if time allows, shorebird personnel will be available to assist with data collection for I&M efforts on other taxonomic groups (e. g., plant surveys and collections and small mammal trapping).  Prior to any field work it would be beneficial to have all I&M personnel briefed on the respective scope and objectives of each taxonomic group’s planned efforts within ARNE Parks. 
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