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A FISH RESOURCE PERMIT is required to take, possess, hold alive, or tag FISH AND THEIR EGGS (except goldfish and decorative tropical fish) FOR SCIENTIFIC OR EDUCATIONAL PURPOSES.

(in order to use this form over again as a “blank form” first re-name and save this as a new document)
	Dr. Jack Stanford
	Flathead lake Biological Station, University of Montana 


               (Name of Applicant)                                                    (Organization or School)

	32125 BioStation Lane Polson, MT 59860



(type in complete mailing address including City, State, and Zip Code)
	406-982-3301

	406-982-3201
	jack.stanford@umontana.edu


          phone                                  fax                                         e-mail
I am making application to capture fish of the following species and number for the specified disposition (example: identify and release, measure and release, genetic sample and release, tag and release, sacrifice, transport, hold alive, etc.):

Species                        Species

Common Name          Scientific Name                    Life Stage     Number            Disposition*

	Rainbow Trout
	Oncorhynchus mykiss
	All
	
	Measure and release; sacrifice up to 10 adult and 50 juvenile, from each of the 3 rivers

	Coho Salmon
	O. kisutch
	All
	     
	Measure and release; sacrifice up to 50 juveniles and 10 adults, from each of the 3 rivers.

	Chinook Salmon
	O. tshawytscha
	All
	     
	Measure and release



	
	
	
	
	


	Chum salmon
	O. keta
	All
	     
	Measure and release



	Pink salmon     
	O. gorbuscha     
	All     
	     
	Measure and release



	Sockeye salmon     
	O. nerka     
	All     
	     
	Measure and release

     


*For multiple sample locations give detail of species and number and disposition in your study plan

I understand permits are only valid for dates within a calendar year; I am requesting this permit for the following period: (a new application is required each year)
	2008
	June 01
	December 31


Year:   (20     )                From:   (month  and  day)                                To:   (month  and   day)

I wish to obtain the above fish [finfish, shellfish, amphibians] by means of:

	Single pass electrofishing, minnow traps,  line and hook


(Specify gear type(s): minnow traps, hoop traps, fyke nets, gillnets, dip nets, spat collectors, etc.)
from the following location(s):

	10 locations on each river (the Copper, Mulchatna, and Saganavirktok), which will be selected in advance from classified imagery.  Each river system will be sampled one time in 2008.  


(Specify location(s), i.e., X River at latitude/longitude, or ESE of Pt. Barrow, or on Kodiak Island, etc.)

The purpose of the activities for which a permit is being requested:  (a brief purpose statement)

	The purpose of the aforementioned activities is to estimate salmonid and riverine productivity of randomly selected river reaches throughout each of the three river ecosystems.


(this area and other boxes will expand as you type)


NOTE:   A STUDY PLAN or RESEARCH PROPOSAL explaining the purpose and need, the objectives, and the procedures you will use must be included in/with this permit application:

	The Salmonid Rivers Observatory Network (SaRON):

Relating Habitat Quantity and Quality to Salmon Productivity

2007-2009 WORKPLAN - SUMMARY

FOR THE GORDON AND BETTY MOORE FOUNDATION

Jack A. Stanford – Principal Investigator

Flathead Lake Biological Station

The University of Montana

jack.stanford@umontana.edu

Background


This project adds sampling sites that are critical to our ongoing quantification and modeling of biodiversity and bioproductivity, as controlled by natural and cultural processes, of a suite of pristine Pacific salmon river ecosystems. We have already started work on rivers in North America and Kamchatka. Multiple sites are required to span the range of variation among high production salmon rivers of the

Pacific Rim. Data and model outcomes from these rivers will be applied as guideposts for salmon conservation activities around the Pacific Rim by our partner organization the Wild Salmon Center and other entities focused on wild salmon conservation. 

Key conservation questions to be addressed

The SaRON project addresses two major questions about salmon rivers that are critical for salmon conservation.

1. Has riverine habitat quality, defined as intrinsic capacity for productivity, substantially declined due to lack of fertility associated with chronic over harvest of salmon spawners that import marine nutrients into river ecosystems? It appears that freshwater habitat is abundant north of the Fraser River in BC and on around the Pacific Rim to Kamchatka and Siberia. The rivers are not dammed or otherwise dramatically influenced by human activities other than commercial salmon harvest, at least compared

to rivers south of the Fraser (e.g., Columbia, Sacramento). But, most of these rivers have low background fertility (low concentrations of nitrogen and phosphorus) and may be dependent on import of marine nutrients from salmon to be very productive. Hence a key issue for long term salmon conservation is clear determination of the quality (i.e., intrinsic production potential) of the available habitat in Pacific Rim rivers, especially as related to marine derived nutrients from salmon carcasses that provide direct energy and nutrient subsidies.

2. How will salmon and salmon habitat respond to ongoing climate warming?

Runoff and temperature patterns are primary determinants of physical habitat in rivers and therefore critically influence salmon productivity because both variables may be significantly changed by climate warming. Much better resolution of climate effects is needed in order to produce robust conservation strategies for salmon and salmon related biodiversity. 

The conservation issues encompassed by these key questions require the FLBS research team, with the Wild Salmon Center and other partners, to demonstrate and model productivity of salmon rivers in relation to habitat quantity and quality with explicit intent of resolving influences of marine derived nutrients and interactions with climate variation.

Workplan 

These outcomes provide a strong base from which to conduct novel, holistic determination of how freshwater habitat supports salmon productivity, how harvest legacies may be influencing intrinsic productivity by limiting import of marine nutrients and how climate acerbate these relationships.

Narrative Summary of proposed activities.

Permits requested herein will allow the sampling protocol pioneered by ongoing SaRON and TYPOLOGY projects, and currently in use on rivers in North America and Russia, to be conducted on rivers during 2007-8. Sampling will occur at sites from the headwaters to the ocean selected a priori using TYPOLOGY coarse scale interpretations of habitat complexity. Our objective is to cover a good share of the range of habitat variation for Kamchatkan and North American Rivers. Our sampling protocol uses multi-spectral (Quickbird satellite) remote sensing of water depth and velocity calibrated by on-the-ground measures using acoustic Doppler profiling (ADP) technology. This allows salmon habitat to be defined and quantified using Froude space (a dimensionless metric derived from depth and velocity). Within the

habitat catena quantified by calibrated satellite imagery, we measure a suite of salmon productivity proxies.

These metrics determine the abundance and growth of salmon and the strength of marine isotopes from decomposing spawners in food web allowing us to classify habitat specific productivity. Sampling will be distributed across the full range of habitat variation (complex flood plains to constrained canyons) within and among rivers selected for study. We will use the ADP data to classify satellite (Quickbird – 1m2

resolution) multi-spectral imagery to provide a continuous map of Froude space for each flood plain selected for protocol measurements in each river. This will allow us to estimate a continuous distribution of salmon productivity throughout each river because the courser resolution TYPOLOGY data base will tell us how many of each type of flood plain are present in the entire watershed of each study river. Sampling sites will be selected from the coarse scale data bases developed by the FLBS TYPOLOGY project.

Thus, we can expand the interpretation from floodplain to watershed scale using the TYPOLOGY river complexity data base. We will use stock-recruitment data collected by agencies, if available, for each study river to provide at least a superficial view harvest legacies to roughly corroborate our measured river by river estimates of productivity.

This sampling strategy will allow us to quantitatively answer address question 1, at least in terms of current conditions. To formalize our interpretations and to conduct analyses of “what if” scenarios (see below) heuristically, we will elaborate and improve our existing floodplain-scale models of water, head and nutrient flux and link them to a new model that formalizes habitat-specific salmon productivity and the flux and cycling of salmon derived nutrients. The fully developed modeling framework will allow testing of “what-if” scenarios encompassing all the drivers that are thought to control salmon productivity, including human stressors such as harvest, food web change dams, pollution, floodplain encroachments, water abstractions and hatchery operations, all in context of ongoing climate warming; hence, we will address question two using these models.

• This project will classify and evaluate habitat quantity and quality of the original SaRON sites and a suite of rivers selected to encompass the range of variation for Pacific salmon rivers as determined by the FLBS TYPOLOGY project 

• The field work is planned as identical to protocols for Kamchatkan rivers to allow cross site comparisons of habitat specific productivity.

• Sites (floodplain reaches) for on-the-ground sampling (cross-site protocol) in SaRON and synoptic river will be selected by the TYPOLOGY SalHab model.

• Protocol data will be used to classify multi-spectral satellite imagery (1m resolution) and thereby produce a continuous distribution of habitat-specific productivity for each study reach.

• We will input these relations as primary drivers of a linked suite of heuristic models to describe water, heat, nutrient fluxes that control habitat quantity and quality and thereby determine salmon productivity at the flood plain scale of resolution.

Tasks and outcomes.

Task 1: Use TYPOLOGY (SalHab potential productivity model) to determine sampling sites 

• Documents range of physical variation in salmon rivers.

• Facilitates selection of synoptic rivers to compliment existing SaRON rivers.

Task 2: Conduct SaRON cross site sampling protocol as ground truth for image analysis to quantify habitat quantity (Froude space) and quality (productivity proxy metrics) in a suite of salmon rivers. Provides seasonal habitat specific productivity values for flood plains (reaches) varying from extremely complex to very simple within each watershed selected for analysis.

• Provides ground truth for floodplain scale remote sensing of habitat quantity and quality.

• Provides spatially explicit maps of habitat-specific productivity for up-scaling to entire watershed.

• Provides raw data for modeling tasks in the SaRON.

• Provides opportunity for advancing general knowledge of salmon ecology by sampling controlling variables across a wide range of Pacific Rim rivers.

Task 3: Integration of field data with the SaRON modeling activity

• Provides field data for Kamchatka rivers needed by the SaRON modeling team.

Time Frame

We anticipate the project to encompass two field seasons (July – October) over

two full operation years starting July 1, 2007. Therefore the project completion date will

be July 1, 2009.

Expected general application outcomes

• Robust understanding of the importance of marine nutrients from salmon spawers and influence of historical harvest schedules (likely over-harvest rates) for the Pacific Rim

• Demonstration of climate effects on salmon productivity

• High profile science publications and associated media coverage

• Strong interaction with WSC strategic plan for protecting wild salmon rivers

• Major progess toward changing salmon management from stock/recruit to habitat based escapement management (i.e., in-river, sorted fisheries with habitat-specific management goals) with charitable limits on harvest to account for climate variation

• Major insight on how salmon populations may adjust to a significantly warmer world.



(Study Plan)

Final disposition of collected specimens* not to be released live at the site of capture will be:

	Frozen in liquid Nitrogen cryovessel and shipped to Flathead Lake Biological Station for genetic, lipid, microchemistry and stable isotope analysis. 


*(specimens may not be consumed, sold, traded, or bartered, or used in any commercial manner)

The following people will participate in field collections under terms of this requested permit:

	Dr. Jack Stanford
	Dr. Bonnie Ellis
	Dr. Samantha Chilcote

	Diane Whited
	Sarah Olsen
	David Colbeck

	Dr. Megan McPhee
	Robert Kopshak
	Phil Matsen

	Dr. Jason Mouw
	Deana Dewire
	


( completed application must be submitted to ):
Email Address:


Freshwater and estuarine environment collections (Division of Sport Fish):\




robert.piorkowski@alaska.gov

Marine environment collections (Division of Commercial Fisheries):




sara.larsen@alaska.gov 
or

Mailing Address: 

Freshwater & estuarine environment collections:

Alaska Department of Fish and Game

Attn: Bob Piorkowski

Division of Sport Fish-RTS/FR Permits
P.O. Box 115526

      Juneau, AK  99811-5526
Marine environment collections and permits involving propagation. : 

Alaska Department of Fish and Game

Division of Commercial Fisheries

Attn: Sara Larsen 

P.O. Box 115526
Juneau, AK  99811-5526
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