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3.  Abstract

This project will obtain information on park resources that is needed by Denali National Park and Preserve managers to protect park values in the Toklat Basin region. The Toklat Basin and surrounding area encompasses nearly 500,000 acres of remote, intact ecosystems in the northeastern portion of Denali. The remoteness and access difficulty have allowed it to remain relatively free of human developments. However, this remote character is threatened by a proposal to develop a northern access route through the park, from Healy to Kantishna along the Stampede Corridor.  This would bisect the unique and pristine ecosystem of the Toklat Basin. The ecological consequences of the proposed development would be permanent and far-reaching, including landscape alteration, alien and exotic species introduction, alteration of the natural soundscape, habitat destruction and fragmentation for fish and wildlife species, and disruption of traditional subsistence activities.

Increased urgency in the calls for development in this area compels us to undertake a thorough review of existing information and to obtain new data to create a comprehensive set of resource data about this unique region. This 3-year study will identify the natural and physical features that define the unique ecosystem that exists in the Toklat Basin. We plan to complete the study through five main components: an integrated biological reconnaissance study, predicted species range models, inventories for targeted species, surficial geology, and soundscape characterization. The integrated biological reconnaissance study will collect baseline data on the occurrence and distribution of selected species of flora and fauna (in coordination with Denali’s ongoing inventory and monitoring efforts). Predicted species range modeling will assess the distribution and diversity of terrestrial vertebrates in the Toklat Basin area by developing wildlife habitat relation models. Targeted surveys for anadromous fish and furbearers in the Toklat Basin will be conducted because of their importance to subsistence users. Surficial geological mapping will identify the physical characteristics that provide the foundation for the unique ecosystem, and soundscape characterization will provide information in order to support the NPS goal of preserving natural soundscapes within national parks. The integrated suite of models and data produced will allow management to make informed, science based decisions about the Toklat Basin region.

4.  Introduction

a.  Problem Statement

The goal of this project is to obtain information on park resources that is needed by Denali National Park & Preserve (Denali) managers to protect park values in the Toklat Basin area.  The Toklat Basin and surrounding area encompasses nearly 500,000 acres of remote, intact ecosystems in the northeastern portion of Denali. The Toklat Basin area has remained relatively free of human development in the years since it was added to Denali.  The remote character of the region and the difficulty of gaining access to this area have insulated it from the large increases in visitation experienced by the more readily accessible and developed Denali park road corridor.  However, the remote character of this region has repeatedly come under threat from a proposal to develop a northern access route into the Kantishna area along the Stampede Trail, which bisects the Toklat Basin.  

The ecological consequences of a development project of this scale would be permanent and far-reaching.  Potential impacts of such development include physical alteration of the landscape from rail or road bed construction and the attendant need for massive gravel acquisition activities, introduction of alien and exotic species along the disturbed corridor, alteration of the natural soundscape, alteration of an intact, undeveloped ecoregion, habitat destruction and fragmentation for fish and wildlife species, displacement of wildlife species, increases in the number of habituated animals and potential disruption of traditional subsistence activities in the area.  Indeed, the potential direct consequences of a new access route of more than eighty kilometers into the heart of Denali National Park are too numerous to mention here.  In addition, such a project would certainly have many indirect consequences that would affect the ecological integrity of the area, including effects of increased development of visitor services along the new access route, increased need for administrative and management activities, and the increased potential for additional access routes, to name a few.

b. Background

Congress added the area that encompasses the Toklat Basin to Denali in 1980 in the Alaska National Interest Lands Conservation Act (ANILCA).  The specific intent of Congress for adding these lands to Denali include, but are not limited to: 1) preserving unrivaled scenic and geological values associated with natural landscapes; 2) providing for the maintenance of sound populations of, and habitat for, wildlife species of important to the citizens of Alaska and the Nation, including those species dependent on vast relatively undeveloped areas; 3) preserving in their natural state extensive unaltered ecosystems; 4) protecting the resources related to subsistence needs; 5) protecting and preserving rivers and lands to preserve wilderness resource values; and, 6) maintaining opportunities for scientific research and undisturbed ecosystems (ANILCA: Sect 101, a). In 1996, the National Park Service (NPS) was directed to conduct a joint feasibility study with the State of Alaska of a new north access route into Denali National Park and Preserve (Public Law 104-134).  The pressure for this route has increased recently with the passage of H.R. 2400, the Transportation Equity Act for the 21st Century (TEA-21), which appropriated $1.5 million for the State of Alaska to construct a Denali North Access Route.

Clearly, the proposal for a north access route into the heart of Denali presents a major potential threat to the ecological integrity of this area.  Unfortunately, it is difficult to address all the concerns raised by this proposal with any precision because we lack baseline data for this region.  Aside from wolves, caribou, moose, and trumpeter swans, many of the resources in the area have never been systematically inventoried, and even reconnaissance-level data are relatively few for many of the resources in this region.  While empirical data are sparse for most natural and physical resources in the area, recent reconnaissance surveys in the area resulted in the discovery of nine plant species new to the Park plant list, two significant range extensions for vascular plant species, and the discovery of the second known Peregrine Falcon (Falco peregrinus anatum) nesting area in Denali.  These discoveries indicate that much remains to be learned about the species that occur in this region of Denali.

c. Specific Objectives to be Addressed

Integrated Biological Reconnaissance Study

1. Determine the existing baseline resource values and conditions in the area including the botanical and selected terrestrial invertebrate and vertebrate components of the ecosystem;

2. Discern the relationship between the resource values in the study area and those in the adjacent, more heavily visited part of the Park;

3. Collect baseline data for all components using a fully randomized, systematic grid sampling design that will allow for statistically valid conclusions to be drawn about abundance and distribution of biological resources in the study area, and for inferences to be made concerning the entire landscape of the study area, not just the sampled locations;

4. Analyze and quantify specific biota-environment relationships sufficiently to allow for detailed habitat modeling for target species, and also for modeling the potential effects of disturbance to critical elements of the ecosystem; and,

5. Assemble data to evaluate the potential effects of habitat fragmentation in the study are and adjacent areas of Denali.

Predicted Species Range Models

1. Assess the distribution of terrestrial vertebrates and their biodiversity in the Toklat basin;

2. Compile, refine, and synthesize existing data on the distribution and habitat associations of terrestrial vertebrates; and

3. Build a series of predictive distribution models using existing data.

Inventories for Targeted Species: Anadromous Fish and Furbearers

1. Identify streams that support anadromous fish and their habitat;

2. Identify salmon spawning and rearing areas; and,

3. Determine the presence and distribution of furbearers in the study area.

Surficial Geological Mapping

1. Understand the distribution of the surficial geologic features and soil properties in the Toklat Basin

2. Delineating the spatial extent of permafrost zones and features.

3. Create a GIS product that includes a surficial geologic map with annotations and detailed descriptions of map features.

Soundscape Characterization 

1. Develop geographic information system (GIS) and acoustical databases that describe the natural soundscape and document the noise generated by non-natural sources in representative areas of the Toklat Basin.  

2. Calculate standard acoustical metrics (Leq, L90, L50, Lmax, Lmin) and audibility statistics (number of events, % time audible) from 1/3 octave band frequency data and digital recordings.

3. Provide information needed to model noise impact of current and future human activities on park resources and visitors.

d. Environmental Planning

The proposed work will be subject to NPS permitting and proper documentation to comply with the National Environmental Policy Act (NEPA) of 1969 as directed by DO-12. We expect that our proposed study plan will be considered a categorical exclusion (CE).  There are no planned actions that are considered major federal actions or have measurable impacts on the human environment.  The actions proposed in this study plan are encompassed in DO-12, Section 3-4, CEs for which a Record is Needed. (DO-12, Section 3.4, E, (6) Non-destructive data collection, inventory (including field, aerial, and satellite surveying and mapping), study, research, and monitoring activities.) In accordance with this direction, we plan to document activities involved with this project. Additionally, none of our proposed actions (in our judgement) fall under DO-12, Section 3-5, Exceptions to CEs or the guidance of when an EA/EIS is still required under DO-12, Section 3-6, Using the CE lists.

Our presumption that this project will be categorically excluded is still subject to review by a compliance officer, backcountry manager, subsistence use specialist, and the superintendent’s office. If approved, this study plan will be presented to those entities, at which time we will submit a formal application for a research permit.

e.  Principal Project Managers

Integrated Biological Reconnaissance Study


Carl Roland, Plant Ecologist, DENA – Co-team leader


Carol McIntyre, Wildlife Biologist, DENA – Co-team leader


STF Term Ecologist; GS-09 – Overall Project Management


Cooperators:


Anna-Marie Benson, Alaska Bird Observatory


Karen Oakley, USGS-BRD

Predicted Species Range Models


Carol McIntyre, Wildlife Biologist, DENA – Co-team leader


Cooperator:


Dr. Eric Rexstad, University of Alaska, Fairbanks

Inventories for Targeted Species: Anadromous Fish and Furbearers


Carol McIntyre, Wildlife Biologist, DENA – Co-team leader


Patricia Owen, Wildlife Biologist, DENA – Co-team leader


Cooperators:


Hollis Twitchell, Subsistence Manager, DENA


Nikki Guldager, Wildlife Biologist, Yukon-Charley Rivers National Preserve
Surficial Geology


Guy Adema, Physical Scientist, DENA – Co-team leader


Phil Brease, Geologist, DENA- Co-team leader

Soundscape Characterization


Shan Burson, Ecologist, DENA – Co-team leader

5. Study/Implementation Plan

a. Approach and Methods

The increased urgency in the calls for development of this area compels us to undertake a thorough review of the existing data and to redouble our efforts to obtain a comprehensive set of resource data about this unique region of the Park.  A comprehensive, 3-year study is needed to obtain these data.  This project will identify the natural and physical features and trends in these features that provide the foundation for the unique ecosystem that exists in the Toklat Basin and develop an integrated information base that is critical to effective resource management by the National Park Service.  We plan to complete the study through five main components: an integrated biological reconnaissance study, predicted species range models, inventories for targeted species, surficial geology, and soundscape characterization.

Integrated Biological Reconnaissance Study

We are proposing an integrated approach for collecting baseline data on the occurrence and distribution of vascular and non-vascular plants, terrestrial invertebrates, amphibians, selected species of birds (passerines, near-passerines, and upland shorebirds), and selected mammalian species (small mammals, hares, ground squirrels, marmots, and furbearers) in the Toklat Basin.  This approach looks beyond the traditional single species inventories approach historically conducted on NPS lands in Alaska, and links this study to Denali’s long-term ecological monitoring program (LTEM).  This three-year effort will be led cooperatively by the Park’s plant ecologist and wildlife biologists, and a proposed term ecologist dedicated specifically to overseeing the biological components of this proposal.

Objectives

1) determine the existing baseline resource values and conditions in the area including the botanical, terrestrial invertebrate, and selected terrestrial vertebrate components of the ecosystem;

2) discern the relationship between the resource values in the study area and those in adjacent, more heavily visited parts of the Park; 

3) collect baseline data for all components using a fully randomized, systematic grid sampling design that will allow for statistically valid conclusions to be drawn about abundance and distribution of biological resources in the study area, and for inferences to be made concerning the entire landscape of the study area, not just the sampled locations;

4) analyze and quantify specific biota-environment relationships sufficiently to allow for detailed habitat modeling for targeted species, and also for modeling the potential effects of disturbance to critical elements of the ecosystem; and,

5) assemble data to evaluate the potential effects of habitat fragmentation in the study area and adjacent areas of Denali.

We will integrate this reconnaissance effort within the larger context of our ongoing inventory and monitoring program.  A subset of the sampling locations established for this study will form a permanent and integral part of the Denali LTEM network of monitoring sites.  We believe that integrating a subset of these sites into the Denali LTEM framework will substantially increase the significance and value of the work performed for this reconnaissance effort.  We plan to maximize the synergy between this effort and the Denali LTEM program in the following ways: 

1) trained and experienced personnel from the Denali LTEM program will supervise and assist in the sampling design and fieldwork for this study; 

2) relevant protocols and procedures that have been developed for LTEM program will be used for this effort, thus furnishing compatible data sets; and, 

3) funds procured for this reconnaissance work will allow us to substantially enhance the planned sampling regime for the study area by increasing both the sampling intensity and the number of parameters measured at each site.

Sampling Frame

The focus of these studies will be the Toklat Basin ecological unit subsection and an adjacent unit in the Clearwater fork drainage of the Kantishna Hills ecoregion subsection (NRCS Ecoregion map).  The proposed study area encompasses over 500,000 acres in the northeast region of Denali.  We propose a two-stage, systematic grid sampling design with random start for this work.  This sampling design is being developed for the Denali LTEM program.  In this method, the sample sites are determined using a two-step process.  First, a “macro-scale” grid is established using ARCinfo geographic information system (GIS) software.  We will use a 10-kilometer (km) macro-scale grid for this project.  This establishes a grid with a 10-km ”mesh-size” over the entire study area.  At each of these macro-scale grid points a second, “micro-scale” grid is established for field sampling.  The second grid is a 2 x 2 km square grid panel containing 25 sample points that are situated 500 meters apart.  The SE corner point of this micro-grid is situated at each of the 10 km grid intersections.

We performed an initial GIS exercise to determine the number of 2 km2 grid panels that would be sampled for this project using a 10-km macro-grid sampling frame, by generating several different random starting points for the 10 km grid.  We estimated that we would need to sample between 7 and 11 of the micro-grid panels, depending on how many macro-scale grid points actually fall within the study area from the actual sample chosen.  We estimate that it will be possible to sample three to four of these grids per summer, which will allow us to complete this work within three field seasons.  We plan to sample one grid panel this summer in the region as part of Denali’s LTEM program.

Vegetation component.  

The primary goal of the vegetation work is to quantify baseline vegetation conditions in the study area, including fundamental plant community characteristics such as species composition, species-area relations, community structure, and relative measures of productivity.  Site physical characteristics will be measured in order to quantify the relationship between the vegetation and landscape variables such as slope, aspect, elevation and substrate-type.  Soil will be sampled to determine organic matter content and basic textural composition.

The procedures that we will use to quantify the vegetation parameters will be co-located in a circular permanent plot design that has been modified from the U.S. Forest Services Forest Health Monitoring protocol to fit the objectives and needs of the Denali LTEM program.  Within each of the plots a line intercept method will be used to quantify cover and vegetation structure, a nested quadrat array will be used to quantify species-area relations and community taxonomic composition, and trees will be mapped, measured and cored to determine density, basal area, minimum stand age, and related parameters.  Abundance of fuels will be measured along the line-intercept transects.
Avian component.  

The primary goal of the avian work is to collect baseline data on the relative abundance, presence, and distribution of landbirds in the study area.  We will also examine species-richness, species diversity, and describe habitat associations of landbirds in the study area. A combination of point count, line transect and rapid ornithological inventory methodologies will be used to collect data on passerines, near passerines, shorebirds, and diurnal raptors in the study area. Field work to assess breeding populations will be conducted from late May through June.  Field work to assess the use of the area by migratory birds will be conducted in late April to May and from late August to early September.  Data on environmental attributes will be extracted from the database constructed by the vegetation component of this project.  

Invertebrate component.  

The primary goal of the invertebrate work is to collect baseline data on the species diversity, species richness, and distribution of terrestrial invertebrates in the study area.  Sampling of invertebrates will take place concurrently with the avian and vegetation sampling.

Different sampling methods will be used to sampling terrestrial insects including pitfall traps, sweep-nets, butterfly transects, suction traps, and individual tree/shrub inventories.  Insects and other invertebrates will also be collected at vernal pools using dip nets.

Mammalian Component. 

Inventory efforts for mammals can be time consuming and costly.  The goal of this inventory is to make a rapid, but accurate assessment of the presence and habitat associations of selected-species of mammals within the grid-based sampling system.  Presence of medium to large-sized mammals including arctic ground squirrel, hoary marmot, pika, snowshoe hare, beaver, lynx, red fox, and wolf will be determined using audio and visual observation of individuals, and observations of tracks, scat and pellets, burrows and browse.   Survey work will be conducted concurrently with the vegetation and avian inventories to reduce logistical costs.  Concurrent with these efforts, the Central Alaska Network small mammal inventory will provide more detailed information on smaller mammals at a specific site in the Toklat Basin.
Amphibian Component.  

The primary goal of the amphibian work is to document the presence and habitat associations of the only amphibian species that occurs or is expected to occur in Denali, the northern wood frog (Rana sylvatica).  Data on their presence (determined by audio and visual observations) and environmental attributes at sampling sites will be collected concurrently with the plant and avian surveys.

Products and Application. 

This systemic, random grid sampling approach will provide unbiased, statistically valid estimates for measured parameters for the entire study area, not just sampled sites.  Many reconnaissance studies that rely on non-random or heavily stratified sample allocation procedures are unable to provide unbiased estimates for our desired landscape scale.  In addition, we will also be able to make valid, area-based statements concerning measured biotic parameters for the study area.  This ability is particularly valuable for the integrated sampling approach that we are proposing.  We will be able to integrate the data acquired from the different components in numerous ways; a hypothetical example of an analysis that would integrate the geological, vegetation and avian components of the study follows: 

We estimate that x percent of the recently active floodplain of the Toklat River was occupied by mature white spruce forest with a mean tree diameter of greater than 30 cm, and that this community occupied between 1 and 3 percent of the study area.  Singing male Townsend’s warblers were encountered in x percent of sites supporting this vegetation, and were not observed in any other vegetation type.  We estimate that x number of breeding pairs of Townsend’s warbler occurred in the study area.  Based on these data, we predict that disturbance of x acres of this community type will result in the loss or displacement of x breeding pairs of Townsend’s warblers.

An important consequence of this work will be the establishment of a set of permanent long-term monitoring sites that will be remeasured periodically.  The establishment of these sites will be particularly significant if the proposed development does occur because it allows for a detailed examination of effects of establishing a road over time.  Due to financial constraints, the sampling intensity of the Denali LTEM program is limited to a 20 km macro-scale grid, so this work will allow us to double that sampling intensity for this critical region of the Park as part of this study. 

Predicted Species Range Models

Conservation efforts on large, remote federal lands in Alaska need to make better use of site- and species-specific habitat relation models in predicting broad-scale spatial distributions of vertebrate populations.  Demands for maintaining the ecological integrity of an area, while also providing for public access, requires that NPS managers have data on species distribution on hand.  While managers need these data to make wise decisions about use of NPS lands, obtaining these data for many vertebrate species in Alaska is often prohibitively expensive and logistically difficult.  

We propose to assess the distribution and diversity of terrestrial vertebrates in the Toklat Basin area by developing wildlife habitat relation models.  These methods incorporate gap analysis techniques to gain a better understanding on the distribution of species across the landscape.  Although this is not a substitute for a thorough biological inventory, it is an effective tool for making a rapid assessment of the distribution of vertebrates in the Toklat Basin area.  While they have their limitations, these models are robust enough to provide a reasonably high level of accuracy for use in conservation planning at the ecoregion level.   

The project will require a three-year effort led cooperatively by Denali’s wildlife biologist and GIS analyst, and a Master’s level graduate student.  Our work will focus on compiling, refining and synthesizing the existing data on the distribution and habitat associations of terrestrial vertebrates in interior Alaska and building a series of predictive distribution models using these data.  The first two years will focus on compiling data and building preliminary models.  Limited field work in the second and third year is necessary to field-test the preliminary models.  The third year will be spent on refining and completing the preliminary models.  Existing data will be obtained from all verified various sources, including published and unpublished literature, museum and federal and state agency records on distributions, and individuals with expert knowledge on a particular species.  Information on species-specific habitat relations will be as detailed as possible, including vegetation communities, slope, aspect, elevations, and soils.  We will associate species with recognized cover types in the newly created land cover map for Denali.  Species distributions will be predicted by intersecting gross distribution, elevation, and cover-type associations from the species-specific wildlife habitat relation models.  The scales of the models will correspond to the scale of Denali’s landcover map and digital elevation model.  

Products and Applications

1. Digital map overlays in GIS identifying predicted ranges for all terrestrial vertebrates in the Toklat Basin area.

2. Digital map overlays in GIS identifying biodiversity in the Toklat Basin area.

We will use these products as a course filter for determining further data needs and for determining the potential impacts of construction and use of a transportation corridor and visitor use in the Toklat Basin area.  Using GIS, a series of independent models and spatially related databases can be linked to develop detailed pictures of how ecosystems might respond under a variety of development scenarios.  Finally, results from this analysis will be used to plan future research and inventory work in Denali.

Inventories for Targeted Species: Anadromous Fish and Furbearers.  

We are proposing to conduct surveys for anadromous fish and furbearers in the Toklat Basin area because of their importance to subsistence users and because they will not be adequately covered in the integrated biological reconnaissance work described above.  These projects will be led cooperatively by Denali’s wildlife biologists, NPS fisheries biologists, Denali’s subsistence specialist (fish surveys) and Yukon-Charley National Preserve’s wildlife biologist (videography).

Anadromous Fish.  

One of the unique features of many rivers in the Toklat Basin area is the presence of numerous springs.  These warm springs, bubbling clean water and oxygen up through the bed gravels, provide critical habitat for the spawning and rearing of salmon.  The number of springs, their precise locations, and the spawning areas for salmon are unknown.  The lack of these baseline data are troublesome when considering the potential impact associated with construction of a transportation corridor in the Toklat Basin area.  Identification of these spawning streams is necessary to protect these critical habitats and fisheries resources from impact associated with the potential development.  We will use aerial surveys to identify salmon spawning and rearing areas in the Toklat Basin area.  Concurrent with these efforts, results from the Central Alaska Network fisheries inventory, ongoing subsistence fisheries monitoring, and a proposed hydrologic study will augment data collected during this project.

Furbearers. 

Subsistence harvest records suggest that the Toklat Basin harbors a diverse assembly of furbearers including wolverine (Gulo gulo), red fox (Vulpes vulpes), and lynx (Lynx canadensis).  We propose to use aerial videography to determine the presence and distribution of furbearers and other small terrestrial mammals including snowshoe hare (Lepus americanus) in the Toklat Basin area.  This relatively new technology is cost-effective for assessing furbearer abundance and diversity over large, remote areas.  The aerial surveys allow you to cover a large area quickly and efficiently and collect a large number of sampling locations and interpretation of data is done by one or two highly trained individuals rather than many field technicians.  We proposed to conduct surveys along randomly selected transects over two winters using specially equipped aircraft, videography equipment, and personnel from Yukon-Charley Rivers National Preserve.  Personnel from Yukon-Charley River National Preserve will also assist with interpretation of the survey results.

Products and Applications

1. Identification of spawning areas for anadromous fish, including a database and GIS themes containing these attributes.

2. Identification of furbearers using the Toklat Basin area, including database describing environmental attributes associated with observations, identification of travel corridors, and GIS themes illustrating these attributes.

Surficial Geologic Features and Soil Properties.

Understanding the distribution of the surficial geologic features and soil properties in the Toklat Basin region is important to the overall evaluation and management of that region’s natural resources.  Delineating the spatial extent of permafrost zones, unique landforms, and parent materials in relation to overall surficial geologic features has not been done to adequate detail.  We will combine existing field data and mapping results with original field mapping to produce a comprehensive product that will focus those features.  This process will identify the physical features and trends that provide the foundation for the unique ecosystem that exists in the Toklat Basin, developing an information base that is critical to effective resource management by the National Park Service. 

The project will require a three-year effort led cooperatively by the Denali National Park Physical Scientist and Geologist.  The results of a nearly complete (1998-2002) joint soil mapping initiative between the National Park Service and the Natural Resource Conservation Service (NRCS) encompass the area and will reduce our field time significantly.  The NPS-NRCS effort will provide a comprehensive overview of the soil and landform regimes that exist in the Toklat Basin. This project will focus on refining and assimilating the coarse data that already exist to meet the specific goals of this project, including a finer scale delineation of features and permafrost extents.  The first two years will require four weeks in the field and the associated transportation costs, as well as the cost of a seasonal field technician.  The third year will be spent on compilation and analysis of the acquired field data, with limited additional fieldwork in areas where discrepancies and uncertainties become evident as the final product is being produced.

Denali has funded many of these preliminary costs on smaller, localized efforts.  Assistance on this project is needed due to the larger scale, complexity, and greater access costs that accompany performing a comprehensive analysis of the resource.  The field technician will help is be needed to help with aspects of the fieldwork, aerial photo interpretation, and production of digital maps that will be incorporated into the Park’s geographic information system. 

Products and Applications

1. Surficial geology map of the Toklat Basin area.

2. Series of digital data layers that will be incorporated with other project layers to evaluate the characteristics of the Toklat Basin ecosystem.  The map will have accompanying technical annotations that will present detailed information on features such as permafrost characteristics and morphological processes.  The mapping will attempt to delineate permafrost extent and properties, glacial geomorphic features, drainage patterns evident in surface soil conditions, and the origin and extent of the various overburden in the area.  These properties are primary driving forces in ecosystem development, controlling shallow groundwater movement, mineral availability, and other factors influencing regional habitats.  Understanding the extent and inherent properties will allow for a more complete understanding of the ecosystem, and therefore a more effective management policy.

Soundscape Characterization

The goal of the soundscape portion of this integrated project is to collect information on the natural soundscape and the human-generated intrusions needed by managers to protect key resources in the Toklat Basin of Denali National Park and Preserve.  Many of the immediate threats to resources in Denali National Park and Preserve result from increases in human activities.  The proposed north access development through the Toklat Basin is of special concern.  An important mission of the NPS is to preserve and/or restore the natural soundscapes within National Parks.  Natural soundscapes in National Parks are becoming a threatened resource.  Legislation and park management policies and director’s orders require parks to address the impacts of human-generated noise by developing and implementing soundscape management and noise mitigation plans.  Acoustical data is required to develop these plans.

It is with these planning efforts in mind that we a collecting additional information about the Toklat Basin’s soundscape.  We must know about the natural and human-produced sound environment in these areas if we are to make informed management decisions.  

The study of sounds in natural settings (outside urban settings) is still in its infancy nationwide.  The most effective techniques to study soundscapes in National Parks are being debated by experts in the field, but Denali is in the forefront of this field.   Denali has developed and implemented a successful study to document the natural and human-generated soundscape in a previous NRPP supported study.  We will continue to be in close contact with the NPS Soundscape Program office and other experts for recommendations and guidance.  

Sound equipment sampling 

Four sound recording stations will be used to collect acoustical data in the Toklat Basin.  There are several advantages to using sound recording equipment, in addition to or in place of human observers.  These benefits include providing continuous sampling beyond the maximum attention span of human observers and for sampling periods inconvenient for human observers.  Additionally, recording equipment can collect data used for calculating sound metrics to quantify both natural and human-generated sound.   

The working parts of our sound recording stations consist of a Larson Davis 824 sound level meter (SLM) connected to an external microphone and a laptop computer, solar panel, and batteries.  This system is a relatively new approach to sound monitoring that offers unique capabilities.  The system monitors and saves 1-second dB data continuously as most other systems currently do; however, with the PC-based system and Sound Monitor software, it also collects digital recordings of events over a user-defined threshold and duration, as well as digital recordings of sample ambient sounds, also at user-defined periods and duration.  This allows the use of audibility statistics such as percent time audible.  

This system has many advantages over most other sound monitoring systems.  This system can essentially replace observed monitoring.  Sound decibel levels are obtained that allow sound metrics to be calculated, such as Leq, L10, L50, L90, Lmin, Lmax.  By listening to the digital recordings, the source of noise events can usually be identified, and percent time audible statistics can be derived.  These data will form databases that can be used to characterize the natural and human-generated aspects of the soundscape of the Toklat Basin.  

Sampling locations

Sampling locations will be chosen from the 10km randomized grid intersections using stratified random selection.  The stratification will be using major acoustical environments.  Grid intersections common to other components of this project will be used to reduce transportation costs to access sound recording stations. 

Because of the severity of the winter climate one sound monitoring station will operate during the winter and three additional stations will be added March through September.  

Data analysis and storage

Massive amounts of data will be collected and software to easily manipulate this quantity of data is not yet available in the NPS.  The National Park Soundscape Program and others with NPS are working on a solution to this problem.   Preliminary analysis of the decibel data will be performed at DENA with software developed locally (we are already using this software, with improvements available soon).  Hourly overall Leq, Lmax, Lmin, L10, L50, and L90 and these same metrics for the 1/3-octave band frequencies will be calculated.  Daily audibility data will be summarized as % time audible for many categories of human and natural sounds.  

All data will be transferred from field notebook computers to a portable hard drive then to recordable compact discs and archived.  All data and derived metrics and statistics will be forwarded to the sound database being developed by the NPS National Soundcape Program.

Products and Applications

1. Development of a GIS database of the regions soundscape by extending data from sampled areas to the landscape.

2. Databases and tables that characterize the natural soundscape, as well as document the frequency, magnitude and duration of noise generated by humans.

3. Create a library of decibel data to be transferred to the National Soundscape Office database.

b. Tasks, Organization, and Schedule

Environmental Compliance

Upon approval of the study plan, the co-principle investigators will work with the park research administrator (Lucy Tyrell), compliance officer (Steve Carwile), and backcountry planner (Joe VanHorn) to assure that proper procedures are followed for environmental compliance and NPS permitting. If, as expected, the actions proposed herein are determined to be covered by DO-12, Section 3.4, E, (6) Non-destructive data collection, inventory (including field, aerial, and satellite surveying and mapping), study, research, and monitoring activities.), an appropriate documentation of actions will follow. Any significant changes to the proposed project or elements of the project will be subject to review by the park compliance and permitting teams.

Field Work and Analysis

Component
Key Personnel
Completion Goals



Integrated Biological Reconnaissance Study


Carl Roland (DENA), 

Carol McIntyre (DENA), 

Pat Owen (DENA)
Oct30, 02
Select study sites; hire project manager.  Initiate field work; complete preliminary field investigations.  Compile data and assess preliminary findings.  Make revisions to field protocols and study design as necessary.



Oct30, 03
Complete 2nd year of field investigations; assess findings and refine goals for FY 04 activities.



Oct30, 04
Complete final year of field work; begin data analyses.  Final report completed by Dec. 30, 2005.

Predicted Species Range Models


Carol McIntyre (DENA),

Dr. Eric Rexstad, UAF
Oct30, 02
Advertise for MS student and develop research work order with Institute of Arctic Biology at University of Alaska.  Complete preliminary literature search for terrestrial vertebrate habitat.



Oct30, 03
Complete literature and information compilation; begin model development and refinement; conduct field work needed to refine models.



Oct30, 04
Complete model refinement and GIS data layers. Final report and models completed by Dec. 30, 2005.

Inventories for Targeted Species: Anadromous Fish and Furbearers
Carol McIntyre (DENA), 

Pat Owen (DENA)


Oct30, 02
Complete aerial surveys for anadromous fish and their habitat.  Prepare for aerial videography field work.



Oct30, 03
Complete aerial surveys for anadromous fish and their habitat.  Complete first round of aerial videography work.   Assess survey results, make necessary revisions.



Oct30, 04
Complete field work associated with anadromous fish and furbearers.  Analyze data and develop GIS layers.  Final report completed by Dec. 30, 2005.

Surficial Geology and Soil Properties


Guy Adema (DENA),

Phil Brease (DENA),

Seasonal GS-05
Oct30, 02
1. Full literature and archive search of completed work, aerial photography, and satellite imagery.

2. Acquire and compile all data collected during ongoing soils inventory project (cooperative with NRCS).

3. Begin to identify and map areas of limited current knowledge and transition zones.



Oct30, 03
1. Identify features and regimes in the field that are evident on photography/imagery but not described in existing literature.

2. Map limits of surficial features and assess fundamental characteristics.



Oct30, 04
1. Map remaining areas of conflict and low information.

2. Analyze data and compile GIS layers of surficial features, soil properties, and permafrost extent.

3. Produce report to accompany the GIS product, summarizing background material, methodology and techniques, and physical characteristics by Dec. 30, 2005.

Soundscape Characterization
Shan Burson (DENA)
Oct30, 02
1. Develop detailed sampling location plan to include representative samples from major acoustical environments.

2. Calibrate all sound level meters, microphones and pre-amplifiers.



Oct30, 03
1. Complete first season of data collection.

2. Begin preliminary analysis.



Oct30, 04
1. Complete data collection.

2. Complete final report and GIS and acoustical databases by Dec 30, 2005.

Data Management

All data, both raw and analyzed (with some exceptions in the soundscape characterization component), will be complied in a MSAccess database and incorporated with Denali’s larger data management structure.  This will be done with the help and guidance of the park’s GIS specialist (Jon Paynter) and database manager (currently vacant).

Timeline

March 1, 2001

Field and background work begin.

October 30, 2002 
FY02 Annual accomplishment report to WASO.


October 30, 2003
FY03 Annual accomplishment report to WASO.


October 30, 2004
FY04 Annual accomplishment report to WASO,

Includes preliminary summary of project overall project success and significant initial findings.

December 30, 2005
Final report ready for internal review.


January 30, 2006
End of internal review period.


February 30, 2006
Final report ready for peer review, sent to appropriate reviewers.


March 30, 2006

Peer review comments due.


April 30, 2006

Final, peer-reviewed report to NPS.

6. Deliverables and other Reporting Requirements

a. Final Completion Reports

The final completion report for this project will be peer reviewed and presented as a comprehensive, integrated document with project background, field methods, data, results, maps, GIS electronic layers, and discussion.  Both paper and digital copies will be presented to appropriate NPS offices, including the Denali Superintendent, Denali Research and Resource Protection, AKSO, and WASO.

Peer review will occur during the third year of the project.  Individual components may be reviewed by outside experts, and external referees will also review the integrated product.  Additionally, the entire report, or subsets thereof, may be published as deemed appropriate in professional journals. 

b. Deliverables by Third Parties

Masters Thesis on Wildlife Habitat Modeling in the Toklat Basin Study Area, Denali National Park and Preserve, Alaska, Expected Completion Date: December 30, 2005.

c. Annual Accomplishment Reporting

Annual accomplishment reports will be sent to the WASO Project Coordinator no later than October 30th each year. The report shall contain an abstract not to exceed 300 words in length as a stand-alone document. This abstract shall be entered in the “Accomplishments” field of the project’s PMIS record. Additionally, Investigator’s Annual Reports will be completed as required.

7. Budget-Cost

This project is supported by the large resource staff at Denali, which provides base funding for the wildlife biologists, plant ecologist, physical scientist, geologist, GIS analyst, hydrological engineer, wilderness planner, backcountry planner, and administrative support.  Project support will be provided in all three years.  Other support for this project includes supplies, expertise, and data provide directly to this project from concurrent resource studies.  These include ongoing network based inventories (vascular plants, fisheries, and small mammals), ongoing long-term inventory and monitoring project (LTEM), proposed hydrological studies in the Toklat Basin, ongoing large terrestrial vertebrate research (wolves, caribou, moose), ongoing soundscape monitoring on the south side of the Alaska Range, a recently completed land-cover map, and a soon-to-be completed soils inventory and map. Based on a total project budget of $835,000.00, Denali will contribute $465,000.00 (55%) and we are requesting $370,000.00 of NRPP funds.

Project Costs: Requested Funds
(Summary)
Yr-1
Yr-2
Yr-3
Total

Integrated Biological Reconnaissance Study
65.5
66.5
69.5
201.5

Wildlife Habitat Modeling
12.5
22.0
22.0
56.5

Targeted Species Surveys
4.0
7.0
7.0
18.0

Surficial Geology
34.5
34.5
13.0
82.0

Soundscape Characterization
2.0
6.0
4.0
12.0

Totals
122.5
136.0
111.5
370.0

Denali Support
Yr-1
Yr-2
Yr-3
Total

Integrated Biological Reconnaissance Study
22.0
24.0
30.0
76.0

Targeted Species Surveys
9.0
10.0
11.0
30.0

Wildlife Habitat Models
15.0
18.0
21.0
54.0

Surficial Geology
31.0
32.0
41.0
104.0

Soundscape Characterization
5.0
55.0
60.0
120.0

Other in Park Support
67.0
67.0
67.0
201.0







Total Denali Support
144.0
151.0
170.0
465.0

Project Costs: Requested Funds (Detail)


YR-1
YR-2
YR-3
Total

Integrated Biological Reconnaissance Study





STF Term Ecologist, GS 09 18 pp per year
36.0
37.0
38.0
111.0

Field Transportation (aircraft)
11.0
12.0
13.0
36.0

Seasonal Technicians
14.0
15.0
16.0
45.0

Field equipment 
3.0
1.0
1.0
5.0

Travel: backcountry per diem
1.5
1.5
1.5
4.5

Subtotal
29.5
29.5
31.5
90.5

Wildlife Habitat Modeling





Graduate Student (MS)
8.0
16.0
16.0
40.0

Travel and Meeting Support
2.5
2.0
2.0
6.5

Field transportation (aircraft)

2.0
2.0
4.0

Supplies
2.0
2.0
2.0
6.0

Subtotal
12.5
22.0
22.0
56.5

Targeted Species Surveys





Aerial Fisheries Surveys (flight time)
1.5
1.5
1.5
4.5

Aerial Furbearer Surveys (flight time)
2.5
3.5
3.5
9.5

Aerial Furbearer Surveys (interpretation)
0.0
2.0
2.0
4.0

Subtotal
4.0
7.0
7.0
18.0

Surficial Geology





Field Transportation
19.0
19.0
8.0
46.0

Seasonal Technician
10.0
10.0
0.0
20.0

Supplies
1.5
1.5
3.0
6.0

Laboratory Analysis
4.0
4.0
2.0
10.0

Subtotal 
34.5
34.5
13.0
82.0

Soundscape Characterization





Field transportation (aircraft)
2.0
6.0
4.0
12.0

Subtotal
6.0
6.0
0.0
12.0







Totals
122.5
136.0
111.5
370.0
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