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Section 3. Project description

Provide project detail for headings a through g. 

a. Abstract

This project is a demonstration of innovative technology used to out-plant eyed salmon eggs incubated in mist incubation in cooperation with private, state and federal agencies with the goal of producing a manual for protocols, methods and procedures to effect restoration. The U.S. Forest Service has selected two sites in Southeast Alaska for the implementation of egg collection, riffle analysis and eventual eyed egg planting utilizing ARED’s technology. Eggs will be incubated in novel “mist” incubators until eyed then returned to their natal stream for planting. Monitoring of environmental parameters including temperature, dissolved oxygen and turbidity will ensue during the in situe development of the alevin. Planting “redds” will be capped with fry traps to document survival from planted eggs to swim-up fry and to facilitate evaluation of K factors. 

The writing, editing and publication of a procedures manual for all aspects of the project will follow the fieldwork. This manual will become a living document, which can be added to in succeeding years as use of the misting systems and salmon egg planter and method expands. A current version of the document will be available electronically to any entity wishing to apply the technology to their particular project. These two sites will shift to production plants in 2004 and additional projects under the auspices of other agencies will follow suit. The technology will likely be transferable to a variety of situations in watersheds throughout the Pacific Northwest.

The project will involve collaboration with National Marine Fisheries Service, U.S Fish and Wildlife Service, U.S. Geological Survey, Bureau of Reclamation, Organized Villager of Kake, Wrangell Cooperative Association, Alaska Department of Fish and Game and the applicant.

b. Technical and/or scientific background

Mechanical Egg Planting

Mechanical planting of salmon eggs (as freshly fertilized “green” eggs or as “eyed” eggs) has been attempted for decades. Those methods incorporated mechanical devices that were pulled through the stream behind a small dozer, to barrel and shovel method where an artificial redd was dug inside an open ended barrel, eggs deposited then covered by shoveling gravel over them. (Senn, 1975)  Attempts to de-silt stream beds to enhance the spawning gravel also has a history of imaginative methods, not the least of which was the “Riffle Sifter” developed under the auspices of the U.S. Forest Service. (Hall and Baker 1982) 

Egg planting has been laborious, time consuming and limited in its effectiveness and has not been considered as a serious method of supplementation or a tool of restoration until the development of the Salmon Egg Planting Device and Method. (US patent number 4,178,878) This device allows for efficient, low density egg plants, which, when planting just prior to hatching, yields much higher survival rates than normally achieved by natural spawning or other mechanical methods. Coupled with manual fertilization, this device and method is capable of achieving up to 85% egg-to-fry survivals. (White, 1980, Jones et al, 1977) It has been used in the largest salmon egg-plant on record over a period of seven years from 1978 to 1984 in the restoration of the Karluk Lake sockeye salmon run. The U.S. Forest Service, Wrangell Ranger district has used the device and method to colonize salmon habitat above stream barriers prior to their removal. Alaska Department of Fish and Game likewise, has used the device and method to develop a run of coho and chum salmon in Irish Creek on Kupreanof Island, Southeast Alaska prior to completion of the installation of a fish ladder around a barrier falls. Survival rates of planted eyed eggs ranged from zero to 90%. No objective analysis of the stream gravel was performed prior to the egg plant which could have allowed for avoiding the poorer quality sites. (Butruille, John F. 1979)

Dramatic differences in hydrology, hyporheic zone characteristics, stream stability, as well as biotic characteristics from watershed to watershed suggest a need for careful analysis of the use of this technology as a tool for run restoration. Insufficient documentation of the details of the use of this device and method in spite of the fact that it has been used to plant several millions of eggs, suggest that carefully planned, executed and documented demonstration projects are in order. This project sets out to track project planning, execution and monitoring to provide a growing data base on systematic use of the device and method. As use of this strategy expands, the monitoring of each project will add to the knowledge base and provide insights into ways in which it can be applied to a variety of programs. New vistas of understanding will come with expanded use and rigorous peer review in subsequent projects. 

Mist Incubation

Moist salmon eggs have been transported over many hours, sometimes days, for commercial as well as scientific reasons. Various types of moist incubation have been tried, some documented, some not. Trout and salmon eggs have been incubated in moist conditions by scientists from Japan to Idaho with varying degrees of success.(Reiser, D.W., and R.G. White, 1981. Jensen and Groot, 1991) Recent trials using modified Heath Incubation trays fitted with mist nozzles were conducted with summer chum salmon at a private salmon hatchery in Southeast Alaska and a replicate study followed using coho eggs in Northwest Oregon. Survival of green eggs to late-stage eyed eggs, loaded at standard density of 7,000 eggs per tray, matched or exceeded the full bath controls at 98%. (Jones, 2002) Follow-up trials at the Klaskanine Hatchery in Astoria, Oregon, failed to match this level of survival, however, water quality was so poor that full bath controls along with mist incubation at normal and heavy loading densities achieved an average of 52% survival. It is clear from these initial efforts that retrofitted incubation systems designed for full-bath up-welling incubation are limited in their ability to effectively use for mist incubation. A new design under consideration needs to be evaluated for a variety of parameters including but not limited to a) loading densities, b) need for or lack thereof for prophylactic treatments, c) atmospheric and water temperature control, d) re-circulation, e) ammonia stripping, e) patterns of misting and optimum irrigation volumes, f) portability of the system and g) otolith marking prior to eyeing.

c. Rationale and significance to Regional Programs

National Marine Fisheries Service has identified a continuum of acceptable approaches to restoration of listed stocks. Artificial recruitment through the standard hatchery model even to the extent of captive brood programs to save a last vestige of unique genotypes is called for in certain circumstances. Other situations may rely upon restrictive harvest management only, where remnant runs are thought to be able to naturally rebuild. Habitat restoration, nutrient augmentation, and hatchery supplementation are all possible restorative strategies. In addition to the above, out planting eyed eggs in selected prepared reaches of streams may well fill a strategy niche, which in times of shrinking funds and skeptical public may provide effective alternatives. For rearing species, it represents an efficacious approach to avoiding domestication while taking advantage of full fertilization and enhanced egg-to-fry survival rates.

Some regions such as the Columbia River Basin, with infrastructure in place to centrally incubate and out-plant will be able to affect immediate application of this strategy while others with limited incubation facilities will need to develop those capacities in cost effective ways. Idle hatcheries or under-utilized incubation systems can be used as conservation facilities without reducing existing production. Where needed, short-term incubation in isolation units will provide considerable flexibility and adaptability to a variety of situations in different regions from Alaska to Northern California.

d. Relationships to other projects 
Partnerships have been developed in preparation for this project:

· Partnership between ARED and the federally recognized Tribes of Wrangell and Kake, Alaska

· Partnership is currently being drafted around these pilot projects between the federally recognized Tribes of Kake and Wrangell, Alaska and the USDA Forest Service

· This partnership is being drafted as a blanket agreement between the USDA Forest Service and the Tribes within the Tongass National Forest.

· The agreement is recognized to be a model for further partnerships outside the Tongass such as the developing relationship with Clatsop Economic Development Committee Fisheries Project in Astoria, Oregon.

This project is a prototype with the primary intent to develop Standard Operating Protocols and Procedures for mist incubation and mechanical egg planting and secondary objectives to include developing capacity for training personnel in these operations and as a model for agencies and groups to observe and emulate.  In addition to the US Forest Service acting in the lead role in the field, other federal and state agencies will participate in the project as collaborators or official observers. Other projects investigating aspects of otolith marking during mist incubation will be conducted and published for peer review and eventual inclusion into the Manual of Procedures and Protocols.

e. Proposal objectives, tasks and methods
Objectives 

ARED is facilitating two Coho restoration demonstrations utilizing our comprehensive approach towards wild stock enhancement, with the primary intent of developing:

· Standard Operating Procedures Manual

· Co-authored by USDA Forest Service and Alaska Resource & Economic Development, Inc.

· Protocols

· Collaboratively developed between USDA Forest Service and Alaska Resource & Economic Development, Inc. with oversight from Alaska Department of Fish & Game.

Secondary objectives are:

· Harding River Coho and Chinook bio-enhancement (upper reaches)

· Demonstration

· Training

· Cathedral Falls River Coho bio-enhancement

· Demonstration

· Training

· Third possible site, Virginia Lake tributaries (sockeye enhancement)


Tasks and Methods 

· Design and construct two mist incubation isolation units using Kramer, Chinn and Mayo as contract design engineers.

· Hyporheic zone analysis of selected sites to identify planting areas most conducive to egg/alevin survival using freeze core sampling as described by Lopseich and Everest.

· Capture of Coho brood stock and retention until gravid. Protocols to be described by US Forest Service.

· Collection of tissue and ovarian fluid if required for disease history documentation.

· Gamete collection and transfer to Wrangell for isolation incubation

· Factorial fertilization to maximize genetic diversity

· Iodophor disinfection during water hardening

· Loading at standard densities in mist incubation system.

· Monitoring during incubation for temperature units and water quality

· Egg picking and enumeration, final iodophor treatment

· Transport back to stream of origin, Harding River, by helicopter

· Planting in selected stretches of donor stream

· Capping of artificial redd with small mesh fyke net 

· Monitoring of water temperature, dissolved oxygen and turbidity using peizometers inserted into streambed.

· Capture for enumeration and evaluation of swim-up fry.

· Write up of all procedures and results with notes and observations.

· All of the above activities will be replicated at Cathedral Falls Creek on Kupernof Island using Kake Private Non-profit Hatchery as the site for mist incubation. ARED staff will coordinate all activities and fieldwork supervised by US Forest Service staff biologist, Wrangell Ranger District.

· Co-authoring and publication of the resulting Standard Operations Manual and Protocols will be the responsibility of ARED with contributions and comments from Alaska Department of Fish and Game, National Marine Fisheries Service, Bureau of Land Management, US Fish and Wildlife Service, Organized Village of Kake and other invited agencies.
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Section 4. Key personnel

The following is a breakdown on Key personnel that will be involved and in what capacity they participate:

Operational Staff:

Project Managers:

· Dennis Reed



Fisheries Biologist, USDA Forest Service, Wrangell Ranger 

District (Project Field Supervisor)

· Brian Ashton



Senior Director/Development Manager, ARED, Inc. 

                                                  (Project Coordinator)

Research & Publication Manager:

· Steve Andison



Senior Director/Resource Manager, ARED, Inc. 

                                                  (Project Documentation Coordinator and Editor)

Oversight

· Dr. Gary Lawley


Fisheries Scientist, ARED Board of Directors

· Robert Erhart



Fisheries Biologist Manager, USDA Forest Service,    

Wrangell Ranger District

· Richard Aho



Fisheries Biologist Manager, USDA Forest Service, 

Petersburg Ranger District

· Steve McGee



Fish Resource Permit staff, Alaska Department of Fish & 

Game

· Lorne White
Fisheries Biologist (ret), ARED Board of Directors, Egg 

Planter Specialist

· Gary Williams



CEO, Organized Village of Kake (federally recognized  

Tribal government of Kake)

· Casimero “Roy” Aceveda
President, Organized Village of Kake

· John Feller




President, Wrangell Cooperative Association (federally 

recognized Tribal government of Wrangell)

Advisory

Dr. Kermit Reppond



National Marine Fisheries Service, Kodiak Science Lab

(To be named)         



National Marine Fisheries Service, Kodiak Science Lab

Dr. Mark Wipfli




Limnology, USDA Forest Service, Wenatchee Forest  

Science Lab

Dr. Ted Meyers





Pathology, Alaska Department of Fish & Game, ARED 

Board of Directors

Dr. Joe Sullivan





Fisheries Biologist (ret.) ARED Board of Directors

Tod Jones






Fisheries Biologist, ARED Senior Director, Egg Planter 

Specialist, Project Director CEDC Fisheries Project

(To be named) 





US Fish and Wildlife Service

Kris Munk
Fisheries Research Scientist, Alaska Department of Fish Game
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