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Overview
Gates of the Arctic Park and Preserve (GAAR) and the Noatak National Preserve (NOAT) are national treasures protected in the interest of the public for future generations and the common good.  The Noatak River and its surrounding watershed is an internationally recognized UNESCO Biosphere Reserve, established for its unique contribution to the conservation of biological diversity and biological resources (UNESCO 1976). The first step in conserving biological diversity is to conduct baseline surveys using an “ecosystem approach” to better understand species present, community composition, species of concern, and the ecosystems that sustain them (Secretariat of the Convention on Biological Diversity).  The United States government officially supports the suggested recommendations of the Secretariat (CBD SBSTTA 9 2003).  

Understanding and forecasting the impacts of current and future change on biodiversity and ecosystem function in the Noatak Basin will depend on understanding the ecosystems of this unique and relatively undisturbed area. Except for a few isolated studies (Young et. al. 1974, LaPerriere 1999), little is known about the current geographic ranges of most aquatic species in the arctic parks. This includes freshwater and riparian vertebrates, nonvascular and vascular plants, macro and micro arthropods, as well as a multitude of  microorganisms.  Even less information is known about the ecosystems that sustain these organisms and how they are changing. For example, little is known about the effects of global climate change, arctic haze and airborne pollutants on species and ecosystems in the parks.  
In order to better understand the aquatic ecosystems in GAAR and NOAT we propose to study - over a period of several years - the lakes, rivers, wetlands and surrounding watersheds of the Noatak Basin.  This area highly diverse in  terms of physiography, underlying geology, surficial geology, glacial history and extent, temperature, precipitation, vegetation and animal species.  For the 2006 field season we propose to collect baseline data on streams, rivers, wetlands and the surrounding watersheds in a particularly diverse area of the Noatak Watershed (Feniak Lake region of the Noatak National Park and Preserve).
Background 

The 2005 field initiative included landscape and freshwater ecosystem experts from the University of Vermont, the University of Alaska at Fairbanks, the University of Alabama, Utah State University, and the Marine Biological Laboratory.  Substantial assistance in preparation and execution of the field work was provided by staff from the NPS Arctic Parks Network (ARCN) in Fairbanks.  The field team consisted of 10 members, including one NPS ranger.

The study area for the 2005 effort focused on a portion of the Noatak River from 12-Mile Creek to Lake Matcharak in the western region of the Gates of the Arctic Park and Preserve.  The team was deployed from Bettles, Alaska on 13 July and operated continuously in the field until taken out on 26 July 2005.  Over the course of the two week field period a total of 20 different stream reaches and 12 lakes were assessed.  A full report of the findings from this expedition will be submitted to the NPS by 1 June 2006.  The FY2006 field effort is a continuation of the FY2005 field effort.  The group will move from Gates of the Arctic Park and Preserve to the Noatak National Preserve in FY 2006.
General approach for FY2006
The Feniak Lake site was selected as the primary focus for the 2006 field effort because there is a wide diversity in the surficial geology of this area, from ultramafic formations, to non-carbonate and carbonate-rich characteristics.  Recent research in the Noatak River watershed (Jorgenson et al. personal communication) indicated that there was a strong association between these surficial geology classes and nutrient (especially phosphorus) availability, such that vegetation vigor decreased in the order non-carbonate > carbonate > ultramafic.  We propose to collect baseline data on aquatic ecosystems distributed among these surficial geology classes and examine whether related trends are apparent in the characteristics of the freshwater resources (lakes and streams) that drain these formations.  We will also examine whether thermokarst features are more or less frequent in the different lithologies.


The 2006 field effort has three separate components.  The Lakes/Streams field effort will consist of 8 participants, most of whom are returnees from the prior field season.  The goal of the 2006 initiative is to follow up on the 2005 effort to collect baseline data on physical, chemical and biological vital signs in a subset of streams and lakes in the Noatak Watershed to develop a landscape level classification and characterization.  

A Fish sampling component will follow the Lakes and Streams component and will be organized by Dr. Amy Larsen, Aquatic Ecologist, NPS see separate proposal for this initiative).  

Bear safety, gun training, and B3 training will be taken by all members of the 2006 field crews.  In addition, several members of the team will have helicopter manager training.  Leave no trace and safety training will be emphasized and wilderness/ backcountry ideals will be upheld.  At least one person is certified as a Wilderness First Responder.
National Park Service Substantial Involvement

National Park Service staff will be substantially involved during all phases of this project.  Staff will provide logistic support and field equipment; and will be in the field with cooperators.  In addition, NPS staff will co-author reports and peer-reviewed articles, coordinate project-related meetings and workshops, and will serve on graduate student committees.
Specifically, the following are the respective roles and joint responsibilities of the NPS and The University of Vermont in conjunction with work conducted under the auspices of this Cooperative Agreement.

A.
The NPS agrees to:
1. Provide financial assistance to University of Vermont and cooperators through the “Great Lakes Northern Forest Cooperative Ecosystem Studies Unit Task Agreement”
2. Assist the University of Vermont in the planning, development and implementation of the project.  Provide scientific expertise for management and organization of the project. 

3. Provide field and logistic support before, during and after the field component of the project.
4. Provide non-science field equipment support (e.g., canoes, tents, communication equipment, GPS locating equipment, safety equipment, in-field air transport)
5. Assist in the field (including providing a park liaison for interactions with the public).

6. Provide University of Vermont with guidance on technical report specifications.

7. Collaborate in developing and overseeing student theses and reports for the project (including serving on students committees).

8. Organize and attend meetings and conference calls in order to synthesis data and develop reports for the project. 

9. NPS ARCN Coordinator will participate in writing/editing final drafts and will be responsible for submitting reports and papers for peer review.

B.
University of Vermont agrees to:

1. Assign Dr. Breck Bowden as Principal Investigator (PI) for the project.
2. Develop a detailed work plan describing anticipated products and timeline for delivery of the same (see below for more details).  Each product will be delivered in draft and final form for review according to NPS Peer Review Guidelines.  Hire and field necessary staff to conduct this work and complete products as described below.
3. Work closely with NPS Inventory and Monitoring staff to complete the project.
4. Implement project and deliver products in accordance with timeline laid out in the final draft of this scope of work (see below).
5. Provide NPS with all data (tabular and spatial data) to be served on the password protected ARCN webpage.
6. Include the ARCN network coordinator on publications related to the project.
7. Provide final, approved products by September 30, 2007.
8. Participate in meetings and scoping workshops with NPS and other scientists as needed and mutually agreed upon. 


C. The subcontracting organizations agree to:  

1. Assist the University of Vermont and the overall project with items B2-B8 above.


2. In the case of the University of Alaska-Fairbanks: participate in the field sampling effort and complete all aspects of the landscape characterization, classification and analysis described below.


3. In the case of the Marine Biological Laboratory: participate in the field sampling effort and complete all analyses of isotopes, total N, total P and NO3.

D.  Utah State University agrees (under a separate cooperative agreement with the NPS) to:  

1. Assist the University of Vermont and the overall project with items B2-B8 above.


2. Manage and coordinate all aspects of the Lakes component of the Aquatics survey effort.

General Approach and Study area
We propose to sample lakes and streams within twenty miles of Lake Feniak base camp in the Noatak National Preserve (Fig. 1).  We will focus on high contrasts in lithology and will re-sample selected lakes and streams that were surveyed originally in 1974 and re-surveyed 2005 as part of an aquatic monitoring and assessment effort for 


[image: image2.jpg]Fig. 1 Lithologies in the region of Feniak Lake with distances (miles) from the base camp at Feniak Lake
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the National Parks Service.  We will sample physical, chemical, and biological components of these freshwater ecosystems.  Our focus will be on sampling parameters that could be used as vital signs for monitoring ecosystem change and that integrate various aspects of ecosystem function.  Other documents relevant to this sampling plan include:
· Science Plan entitled “Aquatic Biodiversity, Community Composition and Ecosystem Processes in Gates of the Arctic National Park and Preserve and the Noatak National Preserve”

· NPS will apply for a categorical exclusion (see NEPA documents) for this project as there will be no significant effect on the ecosystems of interest to complete this project and comply with NPS standards.
· The NPS “ARCN Aquatics Group” will apply for a Fish Resource Permit from the State of Alaska Department of Fish and Game for all fish collected by ARCN staff, collaborators and volunteers.

· Trip planning maps and other documents produced by the Toolik Lake LTER at the University of Alaska – Fairbanks and accessible at http://www.uaf.edu/toolik/gis/TFS_GIS_noatak.html 

The Lakes/Stream team will be organized into four, two-member field teams to collect water quality parameters in small lakes, streams and streams-lake chains in and draining four different watershed types in the Feniak Lake region.  The group plans to sample 3-9 stream reaches and 2-4 small lakes in each of the following lithologies: ultramafic, quaternary glacial deposits, quaternary noncarbonated and sedimentary noncarbonated areas.  This will yield 12-36 stream reaches and 8-16 lakes.  
The ultramafic area is northwest of Feniak Lake extending 15 miles north into the Anisak River watershed.  High calcium, magnesium, iron and selenium along with low phosphorus concentrations are expected.  There are six high elevation lakes in the Anisiak and Makpik watersheds for sampling.  Stream sampling sites will be the outlets draining the high elevation lakes.  The quaternary glacial deposits surround Feniak Lake and extend 15 miles northwest into the Anisak watershed.  Potential stream-lake linkages include the Feniak inflow/outflow and a large lake in the northwest section of the Anisak watershed.  Lakes sampled by Young et al. near Feniak Lake (1973) will be re-sampled..   The quaternary non-carbonate, glaciolacustrine area ranges from 3 to 20+ miles south of Feniak Lake.  Potential stream-lake linkages for sampling include Navashak Lake/River (flows into the outlet of Feniak).  Potential lakes include a 1974 survey lake, Sikik Lake in Anuik watershed.  This lake may be linked to other lakes via streams.  There are potential stream sampling sites southwest of Feniak.  The sedimentary noncarbonated area ranges from 5 to 25 miles west of Feniak Lake.  There are nine small lakes in the northwest corner of this lithology type within the Anisak River watershed.  Many streams are present in this high phosphorus lithology for sampling random reaches at different orders.
Logistics

The Lakes/Streams 2006 field work is scheduled for July 1 – July 15 (see attached Noatak Draft Schedule).   The 2006 field crew will deploy from Bettles to Feniak Lake by single engine float plane.  Helicopter support will take over from Feniak base camp to transport teams of two on daily sampling trips to lake and stream sites within about a 30 mile radius of the Feniak Lake home site.  
Careful consideration has been paid to the amount of flight time and fuel use of the helicopter.  Regulations on flying time associated with a R44 helicopter include: 8 hours per day and 2 days off per 14 days of flying.  Fuel limitations include 6 miles per gallon with a 50-gallon tank.  Maximum range is 400 miles (3.1 hours).  Weight and crew limitations include two people per trip and weight limit for passengers and gear is 500-600 pounds.


Estimations of helicopter usage by the Lakes and Streams team were calculated as follows.  We assume that there will be a maximum of four, 2-person crews each taking on average 20-mile round trips each day for twelve days,.  This will entail one drop-off and one pick up for each 2 person field crew per day.  We estimate the total in-field helicopter landings to be approximately 16 landings per day outside the Feniak Lake Camp Site Area. 
Specific Methods
Landscape characterization, classification and analysis


It is expected that aquatic features are significantly influenced by the landscapes in which they reside.  Personnel from Toolik Field Station GIS will analyze, describe and summarize the relationship between landscape characteristics and aquatic resources in the middle Noatak basin.  Spatial data from remote sensing and vector-based GIS will combine with aquatic resource field measurements collected by the rest of the Noatak Aquatics team to drive the analyses.  Analyses will be handled on a sub-watershed basis (relevant to each sample point) and results will be summarized for our study reach of the middle Noatak watershed.  


Data: Sources and Organization:  Aquatic field measurements (described in the Lake and Stream sections) will include a number of chemical, biotic and physical properties.  These data will be provided by the rest of the Noatak Aquatics team and will remain organized by geographic sampling location.


Spatial data will come from a variety of sources.  Remotely sensed data (Landsat imagery) will come from the Global Land Cover Facility (http://glcf.umiacs.umd.edu/index.shtml) and from the Geographic Information Network of Alaska (http://www.gina.alaska.edu/).  A detailed land cover classification map is provided by the National Park Service (http://www.nps.gov/akso/gis/).  Lithology and soil information is contained in an EcoSubSections dataset produced by Alaska Biological Research (http://www.abrinc.com/), and is also distributed by the National Park Service.  Hydrographic and hydrologic data come from the US Geological Survey through the newly completed 1:63360 scale National Hydrographic Dataset (NHD) for the Noatak basin (http://nhd.usgs.gov/).  Topographic derivatives (slope, aspect, watershed, topographic index) will be developed from the US Geological Survey’s National Elevation Dataset (NED), which is a new, seamless Digital Elevation Model (DEM) at 1:63360 scale (http://ned.usgs.gov/). 


All spatial data will be maintained in the ALBERS Alaska projection, NAD27.  Vector data will be converted to ESRI shapefiles, and raster data will be stored as both Erdas IMAGINE images and as ESRI grids.  Spatial analysis will be performed with single precision, since neither the spatial data nor the field data are developed with sub-meter precision.  


Each aquatic field sampling point will include a GPS recorded coordinate location.  Each coordinate will be used as the “pour point” to delineate the total upstream watershed using the NED DEM.  Each watershed delineation, in turn, will be used to clip the other landscape spatial datasets.  The following landscape metrics will be calculated for each aquatic sampling location’s watershed to be used in subsequent statistical analysis.

Landscape Metrics: 


Stream Density



Km / km2 – all streams



Km / km2 – by stream order (Strahler)



Total stream km



Total stream junctions



Stream junctions / km2



Lake Density



% of total surface area



Average lake size



Number of lakes


Land Cover



% coverage of each land cover class


Lithology



% coverage of each lithology


Carbonate / Noncarbonate substrate



Presence/absence


Topographic derivates



Watershed area



Average/Max Slope



Aspect (% north facing, % south, % east, % west)



Average/Min/Max Elevation



Topographic Index


Remote Sensing Derivatives



Average/Max/STD NDVI


Statistical Analysis:  Initial analyses will determine which landscape variables are auto-correlated, and if possible, which should be grouped for analysis.  Aquatic characteristics from field measurement will then be regressed against landscape variables, incorporating log transforms on the data if/where necessary.  Statistically significant relationships will be summarized in graphic and tabular format.  Interpretation of results will attempt to extend beyond simple identification of statistically significant relationships and make best use of the most current ecological knowledge to suggest a possible process-based explanation for the relationships seen.  

Products:  Statistical results will be provided in tabular and graphic format.  When appropriate, results will be presented as a series of thematic maps illustrating the linkages between landscape characteristics and aquatic properties.  Maps will also be included showing the distribution of sampling locations, logistical operations, and a general landscape overview.
Lake sampling
We propose to sample 8-16 lakes surrounding the Feniak Lake base camp area during July of 2006.  Physical characteristics of temperature, light, and lake morphometry will be measured for each lake.  The relative area and depth of each lake will be assessed by conducting orthogonal cross-lake transects using a Garmin GPS/Depth Echosounder.  Latitude, longitude and depth will be measured along the two transects and used to assess maximum and mean depth of each lake.  These measures will be compared to surface area generated from the GIS data structures for the area.  Depth profiles of light and temperature will be measured at a central station on each lake by lowering a LiCor photometer with both a photosynthetically active radiation sensor (PAR) and an ultraviolet radiation sensor (UV-A + UV-B).  Extinction curves of radiation energy with depth will be calculated for each lake and serve as an integrative measure of light energy entering the lake.  Both PAR and UV light are sensitive to a variety of atmospheric and watershed perturbations and provide insight into environmental change.  Temperature will be measured with a Hydrolab data sonde equipped with a SCUFA chlorophyll sensor.

Chemical characteristics of conductivity, oxygen, total nitrogen, total phosphorus, and water color will be measured at the central sampling station at each lake.  Depth profiles of conductivity and dissolved oxygen will be made using the Hydrolab profiler.  Epilimnetic samples will be taken at three stations in each lake with an integrated tube sampler.  Water samples (100 ml each) will be acidified in the field and preserved for later determination of the concentration of total nitrogen and total phosphorus in each sample.  Color will be determined using index charts as a surrogate for concentrations of dissolved organic carbon.  

Biological characteristics of the lakes will include sampling for primary producers, zooplankton, benthic invertebrates and fish.  The goal of this sampling is two-fold; 1) to survey the taxa of organisms present in each lake for comparison with other systems and to provide baseline data to assess changes in biodiversity, and 2) to assess potential trophic interactions among food web components using tissue sample for stable isotopes of carbon and nitrogen.  Phytoplankton samples will be collected from the integrated epilimnetic tube sample at three stations per lake.  Sample of 100 ml will be preserved in Lugols solution for possible later identification and enumeration.  A separate sample of phytoplankton will be filtered onto a 0.45 glass fiber filter and dried for isotopic analyses.  Littoral zone plants will be collected.  Some will be preserved for identification and some for isotopic analyses.  Zooplankton from the water column will be collected using a 70 um mesh plankton net to collect both rotifer and crustacean organisms.  At each of three sampling stations per lake, plankton tows will be collected from the bottom of the lake to the surface and from the bottom of the epilimnion to the surface.  Samples will be preserved in Lugols and identified and enumerated at Utah State University.  One additional epilimnetic sample and one whole-water column sample will be collected and dried for isotopic analyses.  Density and biomass of the dominant organisms will be calculated for each lake.  Benthic invertebrates will be collected from bottom Ekman grab samples collected at four depths per lake.  Samples will be sieved in the field through a 200 um mesh net and preserved in ethanol.  Benthic invertebrates from the littoral zone will be collected with a pump sampler from four locations, sieved and preserved for later identification.  A selection of benthic invertebrates will be selected and dried for isotopic analyses.  Fish will be collected by setting three variable-mesh gill nets (25-256 mm stretch mesh) for between 4 and 12 hours per lake.  Ten to twenty minnow traps will be set along shorelines in 1-m deep water to attempt to capture fish too small for capture with gill nets.  Angling will be used as a possible collection option.  Catch per unit effort of each gear will be estimated for each lake.  Species, length, wet mass, tissue for isotopic determination, and otoliths will be collected from each fish.   Fish carcasses will be returned to the lake from which they were collected. 

Lakes sampling – metrics

· Physical parameter

· Temperature profiles

· Light (PAR and UV)

· Morphometry (sonar transects)

· Chemistry

· TN, TP 

· Color (DOC surrogate)

· Conductivity

· Dissolved Oxygen

· Primary producers

· Epilimnetic Chlorophyll

· Chlorophyll profile (SCUFA)

· Seston C&N isotopes

· Benthic Periphyton Chlorophyll shore

· C&N isotopes

· Invertebrates

· Depth-stratified zooplankton

· C&N isotopes for bulk zooplankton

· Ekman grabs at 4 depths (epi, meta, hypo)

· C&N Isotopes from dominant taxa

· Fish

· Angling

· Gill net sampling

· Near shore traps

· Length and mass

· C&N Isotopes from each individual via fin clip

Stream sampling – overview

We propose to sample selected stream reaches surrounding Feniak Lake during July of 2006.  We will intensively sample 4-8  ‘lake-associated’ stream reaches and 8-24 ‘non-lake associated’ tributaries by helicopter.  Sampling at all sites will consist of metrics/samples that can be collected in about 2h of on-the-ground effort.  
 
Metrics that will be collected include electrical conductivity, pH, ToC and dissolved oxygen.  These will be analyzed on the spot with field instruments, calibrated at least daily as per the instrument instructions.  Filtered (0.45 μm) and preserved (acidified to <pH 2 with 5% trace metal grade HNO3 acid) samples will be taken for later analysis of metals and base cations by inductively-coupled plasma optical emission spectroscopy (ICP-OES) and/or inductively-coupled plasma mass spectrometry (ICP-MS).  Additional filtered (0.45 μm) samples will be taken for total dissolved nitrogen and total dissolved phosphorus.    

We will measure physical characters of the channel (bankfull width, depth and perimeter, and slope) at 10 m intervals for 100 m long reaches where possible in headwater streams.  Geomorphic characteristics (e.g., wetted width, bank full width, slope) will be measured with a laser range finder and average depth will estimated with a staff.  Pebbles counts will be used to characterize particle size-distribution.  At least one hundred particles will be measured per stream.  Tractive forces will be calculated using the following equation: 

TC = ρRS, 

where TC is tractive force (kg m-2), ρ is the density of water (kg m-3), R is the hydraulic radius (m), and S is the slope of the water’s surface (m m-1).   Hydraulic radius will be derived from measurements of bankfull perimeter and depth.  Estimates of tractive force and particle size-distribution will be combined to estimate potential substratum movement, an important variable controlling invertebrate community structure in Alaskan streams

Major food web components of the streams will be sampled, including primary producers, benthic invertebrates and fish.  Our first objective is to survey the biodiversity present in each stream for comparison among the stream types we sample and to provide baseline data to assess future changes.  Our second objective is to assess potential trophic interactions among food web components using tissue samples for stable isotopes of carbon and nitrogen.  Samples of periphyton (n=5/stream) will be taken by scrubbing periphyton and biofilm from an 8 cm2 area of cobble surface using a plastic template and a wire brush (2”x2” scrubs).  The resulting slurry will be washed into a container using a wash bottle.  A subsample of this slurry will be filtered onto a 0.45 glass fiber filter and extracted with acetone.  Chlorophyll a in the acetone extract will be measured in the field with a Turner Designs Aquafluor field fluorometer and reported as mass chlorophyll a per unit area.  A separate sample of biofilm will be filtered onto a 0.45 glass fiber filter and dried for isotopic analyses.  A third portion of the biofilm sample will be preserved in Lugols for later identification of benthic algae.  Macrophytes (bryophytes and vascular plants) will also be collected as voucher specimens.  A Surber sampler (243 μm mesh) will used to sample macroinvertebrates.  Five samples will be taken from at least two separate riffles in each stream.  Substrata will be scrubbed with a brush to dislodge macrophytes and detritus.  Samples will be preserved in 4% formaldehyde.  Laboratory processing will consist of the following steps.  Invertebrates will be removed by hand under magnification.  Invertebrates will be identified to the lowest practical taxonomic level, usually genus, and assigned to functional-feeding groups.  Biomass will be estimated from measurements of body length using family-level length-mass relationships.  Density and biomass/m2 for each taxon present will be estimated fro each stream.  A selection of benthic invertebrates will be dried for isotopic analyses.  Fish in selected reaches will be sampled following protocols used by the fish sampling team lead by Amy Larsen (NPS).  

All sites will be photo-documented with digital cameras.  The photos will be indexed, annotated, and archived for the NPS.

Samples for ICP-OES analysis will be returned to the University of Vermont for analysis.  Samples for TDN, TDP, nitrate, and all isotope samples will be returned to the Marine Biological Laboratory for analysis.  Benthic algal, macroinvertebrate, and bryophyte voucher specimens will be returned to the University of Vermont where they will be identified in-house or by sub-contract to taxonomic experts in these areas.   Macrophyte voucher specimens will be identified by personnel in the NPS Fairbanks office.  

Finally, we propose to conduct a preliminary analysis of broad-scale differences in microbial community structure in the four landscape types that will be the focus of the 2006 workplan.  This effort is intended to test the feasibility of adding this potentially powerful metric as a vital sign in the ARCN Inventory and Monitoring effort.  We will use Terminal Restriction Fragment Length Polymorphism (T-RFLP) - a community profiling method based on the 16s rRNA gene that can be used with universal primers for microbial DNA.  Previous research at the Toolik Field Station suggests that this is a promising technology (Crump et al. 2003).  We have an opportunity to include this new component of the field research plan because we have access to required equipment for T-RFLP analysis at the University of Vermont through the laboratory of Dr. Gregory Druschel in Geology Department.  Dr. Byron Crump (University of Maryland and Toolik Field Station) has agreed to advise us during this project as well. 
We propose to sample bacteria attached to streambed substrata from rocks collected in triplicate at a subset of 15-30 sites from the full set of stream sites, representing all four of the landscape types that will sampled in 2006.  Samples will be obtained in a way similar to that used to obtain for the chlorophyll sampling but from samples taken exclusively for this purpose, to reduce the possibility of cross-contamination among samples.  Samples will be preserved on dry ice until they can be stabilized in a -80oC freezer in Fairbanks.  Dry ice transportation clearance by single engine float place and R44 helicopter has been granted.  A ThermoSafe polyethylene storage chest (22-day holding time) will be kept at the Feniak base camp and a super-insulated nylon carrier will be used to transport samples between stream sites and the base camp.  If possible, we will arrange to transport some samples to the -80ºC at UAF and replenish the dry ice supply if there is a re-supply flight to the base camp during our campaign.  At the end of the campaign the samples will be shipped frozen from UAF/Fairbanks to UVM/Burlington for final analysis.
Stream sampling - metrics 

General characterization
· GPS locations

· photo-documentation 
· 1 digital picture site oblique overview

· 1 digital picture ‘aerial’ view down on substrate

· Physical habitat metrics

· Evidence of flow regime (bank full characteristics)

· Substrate type (pebble counts?)


Biochemical characterization
· Electrical conductivity, pH, ToC, and dissolved oxygen (meter)
· filtered samples for ICP-OES and/or ICP-MS

· filtered samples for TN and TP
Ecological characterizations

· Microbial Diversity sampling
· Primary produces

· Composite epilithic scrubs for micro-algal samples (preserved)

· Composite epilithic scrubs for CHLa (analyzed in field) 

· Composite epilithic scrubs for biofilm TC, TN, and isotopes (collections)
· Search for macro-algae (if present, collect) 
· Search for in-stream macrophytes/bryophytes (if present, collect) 
· Note riparian vegetation and collect dominants for isotopes 


· Macro-inverts

· Sample total benthic invertebrates for biomass (collections)

· Samples of key benthic inverts for C&N isotopes


· Fish (per protocols developed for the fish survey, Amy Larsen, NPS)
List of Deliverables and Schedules

· 1-2 page summary of the 2006 field work (by September 15, 2006) to be written in a format that can be communicated to NPS managers and budget management officials.  
· detailed preliminary report (February 1, 2007)

· final report including data analysis and GIS coverage for portions of the Noatak National Preserve sampled (September 1, 2007).  All data (tabular and spatial) will be archived with metadata accessible through the NPS ARCN website.  Copies of all data and field notebooks will be also archived by NPS. 
Final copies of all reports and papers published from this work should be sent to the Arctic Network Coordinator for distribution to the park and regional offices.
Detailed Budget

Invoicing and Billing  

NPS will provide financial assistance to the University of Vermont, not to exceed  a $260,713   Upon receipt of a fully executed task agreement, UVM will bill the NPS for $130,357 (50%) to allow contracts to be written to additional collaborators and for the purchase of supplies and equipment for the field component of the project.  

Invoices should be submitted for payment on Standard Form (SF) 270, Request for Advance or Reimbursement, to the NPS Research Coordinator and at the convenience of the University, but not to exceed quarterly.  The request for reimbursement shall be accompanied by a breakdown sheet showing cost in each budgetary item and shall be addressed to:

Jerrilyn Thompson

Great Lakes Northern Forest CESU

University of Minnesota

115 Green Hall, 1530 Cleveland Av N.  

St. Paul, MN 55108

Tel: 612-624-3699

Fax: 612-625-5212

thompson@umn.edu  -or- jerrilyn_thompson@nps.gov
Payment will be made via electronic funds transfer directly to the University’s account at their financial institution.

Budget    

	a.  Personnel
	 
	$ 75,444

	b.  Fringe Benefits
	$19,778 

	c.  Travel
	 
	$7,500 

	d.  Equipment
	 
	$0 

	e.  Supplies
	 
	$17,875 

	f.  Contractual
	 
	$119,012 

	g. Construction
	 
	 

	h.  Other
	 
	$0 

	i.  Total Direct Charges  (sum of 6a-6h)
	$239,609 

	j.  Indirect Charges
	$21,104 

	k.  TOTALS   (sum of 6i and 6j)
	$ 260,713  
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