Field Operations Plan, 2009
Project Title:


Kuskokwim River Coho Salmon Run Reconstruction

Funding Source:

SSSF/PCSRF RM&E
Project No:


Phase 1: 11145349, Phase 2: 11145565
Project Leader: Douglas Molyneaux, Fishery Biologist III
Project Biologist: Kevin Schaberg, Fishery Biologist II
Consulting Biometrician: Toshihide Hamazaki
Assisting Personnel:


ADF&G:


Zachary Liller, Fishery Biologist I


Rob Stewart, Fish and Wildlife Technician IV

Billy Alexie, Fish and Wildlife Technician II 

Fish and Wildlife Technician II


Fish and Wildlife Technician II

Kuskokwim Native Association:


Executive Director


Mike Thalhauser, Fisheries Director / Fishery Partners Biologist

Fishery Technician III

Fishery Technician II
Office Intern / Expeditor
Bue Consulting:

Brian Bue

Table of Contents
iiiList of Tables


iiiList of Figures


iiiList of Appendices


3Objectives


3Study Design


3Overview


3Study Area


3Project Dates


3Schedules


3Fish Wheel Camp Overview


3Camp Description


3Equipment Storage


3General Camp and Fish Wheel Setup / Takedown Suggestions


3Upon Arrival in Aniak


3Boats


3Camp Setup


3Fish Wheel Setup


3Field Methodologies and Protocols


3Fish Capture Methods


3Fish Wheels


3Drift Gillnets


3Fish Handling Methods


3Fish Tagging Methods


3Radio Tagging


3Anchor Tagging


3Tag Loss


3Releasing Fish Untagged


3Tag Tracking


3Telemetry Receiver Stations


3Aerial Surveys


3Tag Recovery


3Fish Weirs


3Volunteer Tag Recoveries


3Additional Data Collection


3Fish Data


3Fish Identification


3Sex Determination


3Length


3Scale Sampling for Age Determination


3Fish Color


3Fish Condition


3Genetic Tissue Sampling


3Environmental Data


3Cloud Cover


3Wind Direction


3Wind Speed


3Fishing Depth


3Water Level


3Secchi Depth


3Temperature


3Data Recording / Archiving


3Tagging Data


3Allegro Data Loggers – Data Collection


3Allegro Data Loggers – Data Downloading


3Tag Recovery Data


3Weirs


3Volunteer Tag Recovery


3Age-Sex-Length


3Scale Cards


3Mark-sense Forms


3Fish Wheel Activity Logs


3Staffing / Responsibilities


3Alaska Department of Fish and Game


3Kuskokwim Native Association


3Camp Policies and Guidelines


3Drugs and Alcohol


3Radio Schedule


3Satellite Phone


3Time Sheets


3Personal Use of Boats


3Firearms


3Bear Safety


3KNA Bunkhouse / Office


3Camp Chores


3PFDs


3References Cited




List of Tables

3Table 1: Overview of field related project tasks, milestones, and deadlines for year 1: FY 2009 – 2010.


3Table 2: General camp / fish wheel start up schedule.


3Table 3: Crew shift schedule.


3Table 4. Detailed daily work schedule.


3Table 5: Radio-tag deployment schedule.


3Table 6: Useful combinations for accessing FW storage bins and telemetry stations.


3Table 7: Anchor tag colors used in 2009 and corresponding gear type and bank location.


3Table 8: Receiver stations download responsibilities.




List of Figures

3Figure 1: Distribution of selected project related research platforms in the Kuskokwim Area, and the 7 sub-areas. Note: proposed tracking stations are new for 2008.


3Figure 2: Fish wheel.


3Figure 3: Radio tagging procedure.


3Figure 4: Volunteer tag recovery lottery poster.


3Figure 5: Determining sex from presence / absence of an ovipositor.


3Figure 6: Collecting Scale Samples


3Figure 7: Mounting scales on to gum cards


3Figure 8: Collecting genetic tissue.


3Figure 9: Sample mark-sense form.




List of Appendices 
3Appendix A: Radiotelemetry station instruction packet


3Appendix B: Pacific salmon identification


3Appendix C: The Juniper Systems Allegro CE general operational guide


3Appendix D: Data Forms





Objectives
The primary goal of this project is to describe the spawning distribution of Kuskokwim River coho salmon, and to develop a historical time-series of total abundance estimates for Kuskokwim River coho salmon.  Specific project objectives are:

1. Determine whether current in-river harvest patterns have stock-specific effects on Kuskokwim River coho salmon, and whether alternative harvest patterns could affect coho salmon catch and stock structure or serve as management tools in times of conservation need.

2. Determine whether there is an even distribution of spawning coho salmon throughout the Kuskokwim River drainage, or whether there are discreet sub-areas that support a disproportionate fraction of spawning coho salmon.

3. Determine whether adult coho salmon abundance in the Kuskokwim River drainage has demonstrated any periodic changes over the past 20 to 25 years, and determine whether there is a relationship between adult-run abundance and subsequent returns as a mechanism for explaining changes in abundance.

Performance measures for specific objectives of our proposal are as follows:

a. Accomplishment of Objective 1 will be measured by the successful determination in 2008 and 2009 of run timing (mean, central 80 percent, and variance of the date of passage) passed Kalskag for coho salmon stocks spawning in the Aniak River, Salmon River (Aniak River drainage), George River, Holitna River, Kogrukluk River, Stony River, Swift River, Tatlawiksuk River, Takotna River, and the North Fork of the Kuskokwim River; and relating this to stock-specific management implications. 

a. Accomplishment of Objective 2 will be measured by successfully estimating the number of coho salmon spawning among 6 sub-areas of the Kuskokwim River drainage upstream of Kalskag, with a precision of +/- 6 percent.  

b. Accomplishment of Objective 3 will be measured by (1) a time series of escapement and total run estimates with confidence ranges for coho salmon into the Kuskokwim River from approximately 1981 through 2009, (2) the development of brood tables, and (3) the description of the historical spawner-recruit relationship. Successful completion of Objective 3 will rely heavily on the successful completion of Objective 2.
Study Design
Overview

This study was designed to use both radiotelemetry and anchor tag mark-recapture techniques to address the above mentioned project objectives. This project relies heavily on the existing Kuskokwim Area salmon research and monitoring platform consisting of: (1) a fish wheel camp located upstream of Kalskag that serves as the initial capture and tagging site, (2) five upriver salmon escapement monitoring weir camps that serve as recapture locations for tagged fish, provide marked-to-unmarked ratios for abundance estimates, and collect age-sex-length (ASL) data used for model diagnostics, (3) 18 ground based fixed receiver stations, located strategically throughout the middle and upper drainage, used to monitor migratory timing and distribution of radio-tagged fish, (4) aerial survey capabilities used to monitor distribution of radio-tagged fish at a finer spatial scale, (5) Bethel Test Fishery data as an index of salmon run strength used to anticipate/modify tag deployment schedules, (6) two lower river salmon escapement monitoring weir camps operated by USFWS used as a scalar for estimating salmon escapement into lower river tributaries, and (7) cooperative partnerships between state, federal, native, and private agencies that in concert provide the technical, logistical, and financial support necessary for successful completion of this project. Specifically, ADF&G commercial fisheries division partners with ADF&G sport fisheries division, USFWS, Kuskokwim Native Association, ONC, and Bue Consulting. 
The methods used to address our objectives incorporate four elements: (1) Anchor tag mark-recapture and radiotelemetry will be used concurrently to characterize patterns in stock-specific run timing for adult coho salmon in 2008 and 2009 at a point where fish migrate upstream out of the lower Kuskokwim River commercial fishing district. (2) Radiotelemetry will be used in 2008 and 2009 to determine the proportional contribution of coho salmon escapement into six sub-areas upstream of the tagging site, which collectively encompasses the entire Kuskokwim River drainage upstream of the tagging site. At the end of the study, after the run reconstruction is completed, the proportional distribution will be extended to a seventh sub-area consisting of spawning populations in tributaries downstream of the tagging site, and the proportions will be translated into numbers of spawning fish within each sub-area. (3) Radiotelemetry and anchor tag mark-recapture will be used to estimate abundance upstream of the tagging site in 2008 and 2009, consistent with methods used in 2001 to 2005, plus Salmon River weir will be operated to diagnose possible selection bias for Aniak River fish. (4) A statistical model will be developed to reconstruct total historical abundance of adult coho salmon in the Kuskokwim River from approximately 1981 through 2009. The subsequent time-series of estimates will be used to assess patterns of variation in total abundance and to describe the spawner-recruitment relationship.
Study Area

This study encompasses the entire Kuskokwim River drainage (Figure 1). The drainage is stratified into seven distinct sub-areas (labeled 1 through 7) including: all waters within the Kuskokwim drainage, 18 ground-based fixed receiver stations, and 7 salmon counting weirs. Sub-area one represents the Aniak River drainage above the Aniak sonar site, and includes two tracking stations and the Salmon River weir. Sub-area two represents the Holitna River drainage, and includes four tracking stations and the Kogrukluk River weir.  Sub area three represents the Stony River drainage and one tracking station. Sub-area four represents the Swift River drainage and one tracking station. Sub-area five represents all waters above McGrath including three tracking stations and the Takotna River weir. Sub-area six represents all remaining waters above the tracking station, and includes six tracking stations, the downriver tagging site near Kalskag, the mouth and first few miles of the Aniak River, and the entirety of the George and Tatlawiksuk rivers and their weirs. Sub-area seven represents all waters downstream of the tagging site, the W1 commercial fishing district, one tracking station, and the Tuluksak and Kwethluk river weirs.  
Capture and tagging of coho salmon will occur at two fish wheel sites located upstream of Kalskag (Figure 1).  The general location used for tag deployment was selected because: (1) these are traditional fish wheel sites identified by local fishermen (2) it was far enough removed from marine waters to where the salmon were expected to be physiologically more tolerant of capture and tagging stress, (3) incidental harvest of tagged fish would be reduced, because the location was upstream of the commercial fishing district and most subsistence fishing, (4) it was below most salmon spawning streams, (5) water velocity and depth was known to be sufficient for fish wheel operation, (6) the distance between the tag site and recovery sites (i.e. weirs) was far enough to reasonably assume that tagged fish would mix with untagged fish, and (7) the location was used successfully used for similar studies operating from 2001-2007. If necessary, crews will relocate wheels to alternate fishing sites within the general location to increase fishing success. 
Tag recapture will primarily occur at five middle and upper river salmon counting weirs (Figure 1). The general location used to recapture tags was selected because: (1) these locations capitalize on existing salmon counting weirs, (2) weirs are strategically located throughout the middle and upper Kuskokwim drainage in a manner that appears to be sufficient to adequately index total escapement and ASL composition to key salmon spawning tributaries within the Kuskokwim River, (3) these recapture locations were used successfully for similar studies operating from 2001-2007.

 An array of 18 ground based fixed receiver stations will be used to monitor the distribution of radio tagged coho salmon (Figure 1). The general location of these sites were selected because: (1) they largely capitalize on established locations, (2) one station is located downriver of the tagging site to evaluate the proportion of tagged fish that back out of the study area, (3) one station is located upriver of the tagging site and marks the point were tagged fish officially enter the study area, (4) 11 stations are sufficiently positioned throughout the middle and upper drainage to monitor tagged salmon moving into and/or out of the 6 sub-areas upriver from the tagging site, as well as known key spawning tributaries located within these sub-areas, (5) one station is located at each of the five weir sites for use in determining mark-to-unmarked ratios needed for generating abundance estimates, and (6) these receiver stations were used successfully for similar studies operating from 2001-2007.
Project Dates 
The start and end dates of field operations were selected to ensure sampling occurred throughout the majority of the migration of coho salmon past the Kalskag fish wheel site (Table 1). The start date of July 18 for fish wheel operations / tagging is believed to be prior to significant passage of coho salmon past the tagging site based on past years’ run-timing data. The end date of September 8 for fish wheel operations was selected to sample / tag coho salmon near the end of the run while allowing ample time for tagged fish to reach the five upriver salmon counting weirs serving as recapture locations. It is recognized that this study is unlikely to represent the entire coho salmon run, as coho have been observed entering this system late into the year possibly even after the river begins to freeze. However, it is reasonable to expect that this study will represent coho salmon most susceptible to commercial and subsistence harvest.
The target operational period for upriver weirs varies by project, but in general weirs will operate From mid June through September 20 (Table 1). This end date for weir operations was deemed appropriate for this study because it is generally believed that most of the coho salmon escapement has passed the weirs at this time; and in years where operations were extended counts of coho accounted for only a small proportion of the total monitored escapement. Weir operations are highly dependent on water level and flow characteristics. Weirs will attempt to operate as long a possible through their target operational periods. 
Tracking of radio tagged coho salmon will begin on July 18 and extend as long as possible into the fall and winter (Table 1). All 18 fixed receiver stations will be operational as of July 18 and tentatively remain in place and operating into November or December. Aerial survey flights will be flown on two separate occasions. Flight one is tentatively scheduled for September 25 – October 8, while flight two is tentatively scheduled for November 3 – 12. Survey dates bracket periods when most coho salmon are expected to be on the spawning grounds.
 Schedules
· General time line of field related task, milestones, and deadlines (Table 1)
· General camp / wheel start up schedule (Table 2)
· Fish wheel crew shift schedule (Table 3)

· Detailed daily work schedule (Table 4)

· Radio tag deployment schedule (Table 5)
Fish Wheel Camp Overview

Camp Description
The fish wheel camp is a remote camp consisting of an array of canvas wall tents (including: one cook tent, office tent, tool tent, supply tent, and up to 6+ individual sleep tents), two outhouses, and one steam house / shower house. The cook tent is a common area shared by all crew members; it houses all food and cooking supplies and is equipped with a propane range / oven, refrigerator, and chest freezer. The office tent is designated for project biologists and houses computers, printers, a satellite phone, reference materials, and tagging and sampling supplies. The tool tent houses all hand and power tools as well as spare camp and fish wheel materials. The supply tent is used to store extra food and goods as needed and also functions as a guest test. Each crew member is provided with their own individual sleep tent. One outhouse is located on each side of camp. The steam / shower house is equipped with a propane water heater for hot showers. Pure fresh water is supplied from a hand-operated well located next to the cook tent. Power is supplied to the camp using a combination of gas generators, solar panels, and battery banks. Four boats and two ATVs are designated for use by the fish wheel crews.

Equipment Storage
When not in use, all camp materials are stored in one of four connex units, two located at the Aniak Farm, one located next to the Aniak troopers housing, and one located near the barge landing in Upper Kalskag. Each unit is locked with a combination lock (Table 6). The Aniak Farm connexs are primarily used to store outboards, boat supplies, fuel, PFDs, and one 4x4 ATV. This 4x4 ATV may be taken to the fish wheel camp to aid in moving supplies. The connex next to the troopers housing is used to store a 2x4 ATV for the crews’ use while in Aniak. The Kalskag connex is primarily used to store camp (e.g. tents, appliances, tools, fish wheel materials, gillnets, and sampling materials) supplies. All large fish wheel components are stored in Upper Kalskag next to the barge landing. All skiffs are stored at the KNA farm.
General Camp and Fish Wheel Setup / Takedown Suggestions

The approach to setting up and breaking down camp will vary annually depending on crew size and experience. In general, camp takedown and winterizing will follow the setup instructions in reverse order.
Upon Arrival in Aniak

Lodging in Aniak during the early stages of camp setup will be at the KNA bunkhouse. A contract between KNA and the State of Alaska will need to be prepared in advance. The two ADF&G ATVs stored in Aniak (see previous section) should provide sufficient transportation for personnel and small items. A full size pickup can be rented from the State Department of Transportation (DOT), Aniak facility, for transporting large items and launching boats. A reservation for the truck should be set up in advance to ensure availability (DOT phone: 675-4345). Food for the first week can be purchased at the AC grocery store in Aniak. Grocery arrangements should be made with Costco / Mr. Prime Beef or similar Anchorage establishments prior to departing for the Aniak. However, delivery of all groceries should be approximately one week after arrival in Aniak to ensure camp is set up and all refrigeration is operational.
Boats 
The first major task each season should be to ready and launch all necessary boats. Prior to operation each boat should be cleaned, inspected, repaired, and matched with an appropriate outboard motor. All motor fluids should be changed before operation (Note: fluids should also be changed for overwinter storage). Motors will need to be mounted to the boats and all cables and hoses (i.e. steering and throttle cables, fuel hoses) will need to be attached. Any left over fuel from the previous season will need to be strained to eliminate any water or debris. Fresh fuel can be purchased at Crowley Marine in Aniak (Note: Crew leader should set up a fuel account at Crowley Marine in Aniak and Kalskag; designate who is authorized to charge to this account and how invoices should be submitted). Boats should be equipped with necessary safety gear such as fire extinguisher, first aid kit, and paddle. Boats can be launched at one of three established sites depending on conditions. 
Camp Setup
Once all boats are operational, the crew should begin moving all necessary equipment to the camp site. The camp setup progression should transition from a focus on getting camp safe, livable, and comfortable to a focus on sampling and operations. It is recommended to start by setting up tents first (i.e. cook tent and personal tents followed by all others) so that personnel can relocate from the bunk house to the field camp and all sensitive equipment can be kept dry. Each crew member should be responsible for establishing their personal tent. The cook tent and communications (i.e. appliances, cookware, table and chairs, and radio / satellite phone) are a priority during the first days of set up. Power supplies such as solar panels, batteries, and generators will need to be hooked up. The hand pump for the well will need to be assembled. As camp becomes established, the focus should shift toward transporting tools and sampling supplies to camp and setting up the office, tool and supply tents. 
Fish Wheel Setup
Arrangements should be made with the City of Kalskag for an approved forklift operator to assist with moving all large fish wheel components (i.e. pontoons, axel, baskets, basket supports, braces, and live boxes, and cables) to the beach for assembly (City of Kalskag 471-2220). It is not recommended to fully assemble the fish wheels at the Kalskag beach and push them up river to the camp site, because the baskets and live box create lots of drag, increasing stress on moving parts. Rather, only assemble the fish wheel platform at Kalskag, and transported all other items to the camp site via skiff. Final assembly can be completed at the beach next to camp.

Field Methodologies and Protocols 
Fish Capture Methods
Fish Wheels

Adult coho salmon returning to the Kuskokwim River in 2008 will be captured with fish wheels (Figure 2) at two sites, one located along the right and left banks of the river, upstream of the community of Kalskag (rkm 270) following methods similar to Pawluk et al. (2006) and Stuby (2005). Each fish wheel will consist of 3 aluminum capture baskets measuring 2.4x3.0 m (length, width), a perforated plywood live box measuring 2.4x1.2x0.6 m (length, width, depth) submerged and attached to the offshore side of each wheel, and a 5 m long weir positioned perpendicular to the bank that serves as a lead from shore to the fish wheel.
Each fish wheels will operate 14 hours/day between the hours of 0800 and 2200, six days/week from July 18 through September 7 (Table 3; Note: sampling/operational schedules are subject to change depending on the run indices and capture/tagging efficiency). Fish wheels will operate continuously during the target operational times, except for periods of maintenance, readjustment, or relocation. The wheels will be equipped with lights for nighttime operations. 
ADF&G and KNA personnel are responsible for ensuring fish wheels are operating properly throughout the operational periods. Wheels will be operated by two, two person crews each working overlapping 7.5 hour sampling shifts (i.e. morning and evening). In 2008, three technicians (two ADF&G FWT IIs and one KNA Fish Tech II) will be responsible for sharing the responsibilities of both shifts (Table 4). The ADF&G FB I (crew leader) will direct and oversee all fish wheel operations and if needed assist crews with routine wheel maintenance and sampling. Under the supervision of the ADF&G FB II, (project leader), the crew leader may be directed to move fish wheels to new sites in order to increase fishing efficiency. 
At the beginning of each shift, field crews will be responsible for examining the wheels to ensure proper operations and structural integrity. All crew members will be responsible for routine maintenance of the fish wheels and inshore weirs including: repositioning wheels to maintain proper alignment and fishing depth, repositioning the inshore weir to aid in leading fish toward the baskets, raising or lowering the axel to ensure baskets sweep as close to the bottom as possible, grease the axel, tighten all nuts and bolts, repair basket webbing, repair live boxes, remove debris from the wheels and weir, and keeping the workstation clean. Field crews will record shift specific fishing time, fish wheel and weir maintenance, and down times in designated field log books. Crew should notify project biologists of any problems with the wheels in a timely manner so that they can be addressed.
Drift Gillnets

No effort will be made to tag fish traveling off-shore using drift gillnets. Project biologists reserve the option of implementing drift gillnetting techniques should fish wheels alone prove inadequate to meet capture / tagging goals. 
Fish Handling Methods
Captured fish will be retained in large flow-through live boxes until they are tagged and/or sampled. Each shift will alternate between checking fish wheel live boxes by shuttling between wheel locations via skiff. Efforts will be made to minimize holding time of all fish to less than one hour. Minimizing holding time to less than one hour is critical, specifically with respects to tagged coho salmon, as holding time in fish wheel live boxes has been shown to have an effect on migration speed (J. Eiler, NOAA/NMFS, personal communication). 
Crews will use a dip net to randomly scoop fish out of the live box into a water filled tank equipped with a padded aluminum cradle to minimize handling and tagging induced stress. River water will be replenished via a water pump. Fish will be processed in the order they are dipped. 
All captured fish will be handled respectfully and in a manner that minimizes stress. Fish will be held firmly using two hands: one around the caudle peduncle and the other under the fish’s head. Fish should never be lifted by the tail, as this can cause spinal injury. After tagging and/or sampling, fish will be released using a plastic slide that will place them gently into the water facing upstream. Fish should never be thrown back into the water as this is dangerous, stressful, and disrespectful to the fish and local user groups.
Fish Tagging Methods

Tagging will consist of one primary and one secondary mark. All coho salmon captured at the Kalskag fish wheels will be tagged, provided: the fish is: ≥400 mm long from mid-eye to fork of tail (MEF), shows no obvious signs of trauma or stress, has not been held for longer than one hour, and is not spawned out. Two types of tags will be deployed in 2008: radio tags and anchor tags.
Radio Tagging

Fish will be tagged with esophageal radio transmitters (Model F184OB: 22 grams, 45.8 ppm, 127 day battery life) manufactured by Advanced Telemetry Systems (Isanti, Minnesota). Transmitters will be individually distinguishable by frequency and a unique encoded pulse pattern. Twelve frequencies with 50 pulse patterns per frequency will be used for a total of 600 uniquely identified tags. 

Results from a feasibility study suggests that radio tagging fish <400 mm (MEF) length results in a higher probability of stomach rupture (S. Gilk, ADFG, unpublished data); therefore, fish <400 mm (MEF) length will not be tagged in this study. Coho salmon <400 mm (MEF) are estimated to account for less than 1% of the population based on length measurements taken at Kalskag tagging site in 2002 and 2003 (ADFG, Anchorage, unpublished data). Fish that are obviously injured, appear stressed, are held more than one hour, or are spawned out will not be radio-tagged.
A sample size of 542 radio tags was selected for the distribution objective based on the precision level (+/- 6%) we wish to achieve for each of the six sub-areas we have selected. The number of tags migrating upstream required to achieve this precision is 400. The additional 142 tags being deployed are to account for the potential of tags that drop out of the study population by mortality or emigrating downstream after tagging. Assuming we can expect tag drop out within the range of 10-50% based on previous studies (Wuttig and Evenson 2002; Chythlook and Evenson 2003) the additional 142 tags (26%) will serve to compensate for expected tag drop out. 
Tags will be deployed proportional to the run size following a predetermined tag deployment schedule (Table 5) based on historical coho salmon run-timing data past the tagging site. The tag deployment schedule is intended only to be a daily and weekly guide. Project biologists will adjust the tag deployment schedule and/or the sample size (up to 600 tags) to best represent the run. Researchers understand that this schedule will be highly fluid and the actual daily, weekly, and seasonal number of tags deployed will depend on actual run-timing and strength, Bethel Test Fishery run indices, fish wheel capture rates, and tagging efficiency. The crew leader will be responsible for leading the crew in implementing the tag deployment schedule set forth by the project biologist.  

Radio tags will be inserted through the esophagus and into the upper stomach using a plastic tube with a diameter smaller than that of the radio tags (Figure 3). To insert a tag, one crew member will hold the fish in the cradle. The second crew member will measure the distance from the tip of the snout to just beyond the posterior base of the pectoral fins in order gauge the proper depth of the tag. The radio transmitter will then be pushed through the esophagus such that the battery end of the radio tag will be seated 0.5 cm beyond the posterior base of the pectoral fin and the antenna protrudes out of the fish’s mouth. The tagging technician will gently tug on the protruding end of the antenna to ensure the radio tag is securely in place. Implants will be performed without the use of anesthesia. All radio-tagged coho salmon will also be marked with a uniquely numbered, yellow anchor tag regardless of location of capture (Table 7). This additional tag will serve as a secondary diagnostic mark for assessing retention of radio transmitters and facilitate recapture at recovery sites (Guy et al. 1996).  Anchor tagging methods will be discussed in the next section.  After tagging, fish will be gently released back into the river via a plastic slide.
Other information to be collected specific to radio-tagged fish includes: fish color, fish condition, three scales for age analyses (Devries and Frie 1996), length in mm (MEF), sex, and one axillary process for use in future genetic stock identification analyses independent of this study. Details regarding procedure for collecting this additional information will be discussed in subsequent sections.
Anchor Tagging

All coho salmon that do not receive a radio tag will be tagged with a uniquely-numbered fluorescent anchor-bar tag, provided: the fish is ≥400 mm (MEF), shows no obvious signs of trauma or stress, and is not spawned out. Only coho salmon with > 400 mm (MEF) length will be fitted with anchor tags in order to maintain comparability with radio-tag findings and past studies. The color of the tag is site specific (Table 6), where all coho salmon tagged from the right bank fish wheel will receive a green tag and all coho tagged from the left back wheel will receive a pink tag. Radio tagged fish will receive a yellow tag independent of the wheel of capture. No limit will be placed on the number of qualifying coho salmon that receive anchor tags, with the goal of tagging as many coho as possible during the daily operational period.
To tag fish, one crewmember will hold the fish in the cradle. The second crewmember will insert the tag gun needle holding a numbered anchor-tag into the dorsal musculature of the fish 1-2 cm ventral to the insertion of the dorsal fin between the third and forth fin rays from the posterior of the dorsal fin (Note: depth of needle insertion depends on size of fish). The tag will be injected into the fish by depressing the trigger release. With the trigger depressed the needle will be slowly removed from the fish and the tag should remain securely attached. The tagging technician will gently tug on the end of the anchor tag to ensure that it is securely in place. 
Other information to be collected specific to anchor-tagged fish includes: fish color and fish condition. Details regarding procedure for collecting this additional information will be discussed in subsequent sections.

Tag Loss
Anchor tags affixed to radio tagged coho will serve as a secondary diagnostic mark for assessing retention of radio transmitters. Crew will use a “zip” knife to completely cut off the adipose fin of all fish marked with an anchor tag. The adipose cut will serve as a secondary diagnostic mark for assessing retention of anchor tags.
Releasing Fish Untagged

All coho salmon that are released untagged must be recorded along with length, sex, fish color, and fish condition. Healthy coho salmon may be released untagged when under high catch rates; however, this is unlikely and should only be performed upon the direction of the project leader. In general, all effort will be used to tag healthy coho salmon. Unhealthy fish should always be released untagged. Examples of “unhealthy” fish are those that are dead, have major wounds, or are spawned out. Since these are subjective determinations (death is finite), senior technicians will use their experience and knowledge to make these judgment calls. If technicians are unsure they will ask the crew leader for additional guidance. Crews are required to record detailed comments as to why a given coho salmon was released untagged, unless directed by project biologists.
All non-coho species will be released untagged. The total number of these fishes will be identified by species and recorded. No additional information will be recorded for non-coho species.
Tag Tracking
Telemetry Receiver Stations
· Combination for all telemetry Knaack boxes is 1123 (Table 6)
· Reference radiotelemetry station instruction packet (Appendix A)
Coho salmon fitted with radio tags will be tracked using a network of ground-based tracking stations previously established for Chinook and sockeye salmon radiotelemetry studies (Figure 1; Stuby 2005). In addition to those tracking stations already established, new stations will be installed on the Swift River, on the mainstem Kuskokwim River downstream of McGrath, and near Medfra on the North Fork Kuskokwim River. These new sites will serve to identify fish passing into two of the 6 sub-areas, plus the Medfra station will provide run timing information for one of the farthest migrating and most genetically distinct coho salmon populations in the Kuskokwim River (Crane et al, in review). 
The ground-based receiver stations consist of several integrated components. The foundation consists of a 20’ telescoping mast, a tripod and support cables. The mast supports two directional antennas that facilitate signal detection. Antennas should be mounted as high as possible on the mast with one oriented downriver (Antenna #1) and the other upriver (Antenna #2) at approximately a 90 degree angle. The antennas connect to a computer-controlled receiver that decodes and records individual tag data, date, time and signal strength, each of which is used to determine the time and direction of movement for individual fish swimming past the receiver station (i.e. upriver or downriver). The computer controlled receiver is sustained with a self-contained power system similar to Eiler (1995). The power system consists of one 85 watt solar panel and a battery bank of three 12 volt batteries wired in parallel (Note: in past years only two batteries were used; however, given the intent to operate receiver stations later into the fall / winter additional power reserves are required). The receiver, all electronics, and battery bank are housed in a locked Knaack box. A combination is required to access all receivers (Table 6).
It is critical that receiver stations be oriented correctly and operated in a manner that allows for clear detection of tagged fish as well as direction of travel. Specifically, receiver stations located at the weir sites should be located in line with or just upriver of the weir. In addition, field crews must insure that Antenna # 1 is the downstream antenna and Antenna # 2 is the upstream antenna. It is critical that the receivers are programmed to scan for all available tag frequencies using both antennas. Receivers will be programmed prior to deployment into the field; however, field personnel are required to ensure that all frequencies and default settings are correct following station setup and after each download event. Reference the telemetry station installation instructions for further details (Appendix A).
Telemetry stations will be downloaded to a designated field laptop at least once every two weeks. Actual downloading schedules may differ slightly at each station. Stations passing many fish should be downloaded more frequently, while stations passing few fish can go for longer periods between downloads. If stations go too long between downloads they will reach memory capacity and begin overwriting existing data. This data will be lost. Please refer to the telemetry download instructions (Appendix A). Downloaded data should be saved to designated laptops following the naming / storage conventions outlined in the instructions. All data from each station should be saved on the laptop’s hard drive until the end of the season (i.e. do not erase downloaded data from camp computers). Downloaded data should be periodically backed up to a CD or flash drive and sent to: (1) Kevin Schaberg or Zachary Liller at the Kalskag fish wheel camp, (2) Doug Molyneaux at the Bethel ADF&G office, or (3) Mike Thalhauser at KNA. Any data sent to Bethel and / or KNA should ultimately be routed to the Kalskag fish wheel camp. When sending data, clearly label the CD and the container it is mailed in; labels should include: data type (i.e. telemetry download), station names, and dates. Crews should be sure to keep the original files saved to their laptops in case mailed data is lost or damaged. Data deliveries can be coordinated with resupply flights. Maintenance and download responsibilities of receiver stations will be shared between ADF&G and KNA personnel based on proximity to specific telemetry stations (Table 8). 
Aerial Surveys

Aerial tracking surveys will be conducted along the mainstem Kuskokwim River and in major tributaries to help determine the fate of all radio-tagged fish. The limited aerial tracking is not intended to determine the final destination of all radio tagged fish beyond the sub-areas we have identified (Figure 1). In 2008 and 2009, two aerial tracking surveys will be conducted (Table 1). Tracking surveys will be conducted in one plane with one observer and the pilot. The project leader and crew leader will lead aerial survey efforts.

Tag Recovery

Fish Weirs

The primary tag recovery locations will be at the five tributary weirs located upstream of Kalskag (Figure 1). Each weir is equipped with a passage chute through which fish are enumerated. Visibility of passing fish is sufficient to determine presence / absence and the color of anchor tags (e.g. Costello et al. 2006a, Jasper and Molyneaux 2007). Each passage chute also contains a fish trap from which individual fish can be captured for inspections at will. 

Crews will attempt to recover all tagged fish that pass through the weir (Note: this includes radio-tagged fish with yellow anchor tags, even thought the telemetry receivers also record this data). All tagged coho that are successfully recovered should be released after the required data is collected (details of data collection and recording will be addressed in subsequent sections). Crews should not remove tags from live fish passing upstream of the weir. All found radio tags or radio tags removed from dead fish that wash up on the weir should be returned to the Kalskag fish wheel camp for redeployment. If a radio tag is retained in camp for any reason, the crew should place a small magnet over the copper wire at the base of the antenna to deactivate it and to avoid filling the telemetry receiver with invalid data. Do not put two magnets close to each other as they will cancel each other out and the tag will continue running.
Tag loss will be assessed at the weir sites by inspecting fish during routine sampling for age, sex, and length data. An anchor tag will be considered lost when a salmon is found to have the secondary mark (cut adipose fin), but no anchor tag. All live coho salmon that are passing upstream of the weir and handled by the crews should be evaluated for tag loss. Evaluating tag loss is an important diagnostic of model assumptions. In addition, details of weir operations they pertains to tag recovery are documented in annual reports for weir projects (e.g. Liller et al. 2008). 

Volunteer Tag Recoveries

A cash lottery reward system will be used to encourage the public to return tags found opportunistically. For radio tags, the opportunistic recoveries provide a means of determining the fate of the tag, and allows for tags to be redeployed. Otherwise, the greatest utility of the lottery reward system is as a means of furthering public awareness about the study. To assist in raising the public awareness, information flyers (Figure 4) will be posted in public venues throughout Kuskokwim Area communities. To assist in the tag recovery effort, Voluntary Tag Recovery Forms will be distributed to ADF&G and KNA field personnel. 
A toll-free telephone number (1-877-467-2104) will be printed on each tag for in season and postseason reporting of tag recoveries to the department’s Anchorage office. Each Voluntary Tag Recovery Form with complete information (name of and contact information for the person recovering the tag; date and location of capture; and tag color and number) will constitute one entry in the lottery. A total of five cash prizes will be awarded each year. During the season, one $200 winner will be selected at random from all participants who reported tag recoveries during the months of July, August, September, and October. A post season $500 grand prize drawing will be held in November, during which one winner will be selected at random from all participants who reported tag recoveries during the season.

After each lottery selection has been made, administrative personnel will contact the winner and disperse the reward. A valid social security number will be required from each winner in order for the award to be processed. Children under the age of 18 are eligible to receive the cash prize if a parent or guardian authorizes the release of the child’s social security number. At the end of the season, after all lottery selections have been made, the crew leader will send a letter of thanks to each participant with information about the study and lottery program, in addition to select preliminary results and interesting findings.
Additional Data Collection
If crews have any questions regarding proper data collection methods, they should consult senior technicians and/or the crew leader for assistance.

Fish Data

Fish Identification

It is critical that Kalskag fish wheel personnel correctly identify all fishes caught in the wheels, specifically salmon (Appendix B). Identifying salmon can be tricky as their color, shape, and size changes dramatically from fry to spawning adult. Even as adults, color, shape and size can and does vary considerably between species, among individuals of the same species, and for a single individual as it migrates from saltwater to its’ spawning grounds. 
Coho salmon will be the target species (Appendix B). Kuskokwim coho salmon generally range between 500 – 600 mm in length, mid-eye to fork of tail (MEF). Coho salmon have irregular black spots on their back and upper lobe of their caudle fin. Coho have a broad square caudal fin (i.e. not forked) and a thick caudal peduncle. They have small well developed teeth. Their mouth and gums are generally white although the tongue may be black. Coloration is variable from green-blue back and silver sides (ocean) to dark gray-green back and head with reddish-brown sides (spawning stage). Coho salmon also develop a distinguishable bulbous kype.
Sex Determination

Sex will be determined for all radio-tagged coho salmon. Determining the sex of salmon from external characteristics is difficult throughout much of their life cycle. However, as salmon begin to return to freshwater they undergo physiological and morphological changes that prepare them for spawning; these changes significantly aid in sex determination. Sex will be determined from external characteristics. Males will be distinguished by the presence of a pronounced “hooked jaw” or kype, dorsal hump, flat muscular sides, milt secretion (advanced spawning stage), and lack of an ovipositor. Females will be distinguished by the presence of a round full belly (a product of egg development), presence of an ovipositor (Figure 5), and egg release (advanced spawning stage). Distinguishing characteristics are relative and become more pronounced as fish migrate closer to their spawning grounds. 

Length 

Length will be measured from all radio-tagged coho salmon with a hard meter stick from the middle of the eye to the fork of the tail. Length will be measured to the nearest millimeter (Note: past studies required measurements to the nearest 5 mm; however this has changed in order to standardize ASL data collection throughout the Kuskokwim Area). 
Scale Sampling for Age Determination

Three scales will be collected from all radio-tagged coho salmon (Figure 6) and mounted on to numbered gum cards (Figure 7). Prior to collecting scales, gum cards should be completely filled to document: gum card number, species, sampling date, statistical area, crew, and any relevant comments. It is critical to fill out gum cards correctly in order to keep track of sampling dates and relate all scales to corresponding sex and length data. Directions for filling out gum card will be discussed in a subsequent section.
Three scales will be collected from the preferred area of the fishes located on the left side, two scale rows above the lateral line along a line from the posterior insertion of the dorsal fin to the anterior insertion of the anal fin (Figure 6). Every effort will be taken to avoid selecting damaged or regenerated (i.e. oust and regrown) scales. If suitable scales are not available from the preferred area, scales will be selected from the same area on the fish’s right side.

To collect scales, one technicians will place and hold the fish on its’ right side so that the fish’s left side is facing upwards. The other technician will locate the preferred area of the fish and grasp the protruding edge of the preferred scale firmly with a pair of tweezers and pull back toward the tail dislodging the scale. The scale should be cleaned gently to remove any slime, silver protein, and/or debris from the both sides of the scale. Orient the scale so that the circuli (i.e. growth rings or rough textured side of scale) is facing outward (i.e. away from the gum card) and the anterior portion of the scale is positioned toward the top of the card (Hint: scales will be oriented correctly if: you do not let go once the scale is grasped with the tweezers, do not flip the scale over, rotate the tweezers so that they are oriented perpendicular with the bottom edge of the scale card). Place the scale directly over the corresponding number on the gum card. 
When collecting three scales from one fish, scales should be mounted in a column down the card such that the three scales from fish number 1 are placed over numbers 1, 11, and 21 on the card. Similarly the three scales from fish number 2 are placed over numbers 2, 12, 22 and so on for up to 10 fish per card. Gum cards should be kept as dry as possible, to ensure that scales adhere properly. When gummed cards are filled, a sheet of waxed paper will be placed over the top of the scaled side and placed in a safe, dry place (envelope or zip lock bag) until the rest of the samples are taken. 
Fish Color
Color will be evaluated for all tagged fish. Color is rated on a scale of 1 – 4: 1 = bright silver, 2 = some color, 3 = obvious dark color, 4 = deep spawning color. 

Fish Condition

Physical condition will be evaluated for all tagged fish. Condition is rated on a scale of 1 – 4: 1 = good, 2 = minor wound, 3 = major wound, 4 = dead. 
Genetic Tissue Sampling

We use axillary process samples from individual fish to determine the genetic characteristics and profile of a particular run or stock of fish. This is a non-lethal method of collecting tissue samples from adult fish for genetic analysis. The most important thing to remember is than only quality tissue samples give quality results.
One axillary process will be collected from each radio-tagged coho salmon using a pair of canine nail clippers. Care will be taken to trim the axillary process to approximately 50% of the vial length. Each tissue sample will be cleaned and immediately placed in an individually labeled vial filled with 100% ethanol. Vials will be stored in a cool, dark place. 
Environmental Data
Environmental data will be recorded from each fish wheel at the beginning of the morning shift only.
Cloud Cover

Percent cloud cover will be visually estimated.

Wind Direction

Wind direction will be determined using a standard hand held compass.

Wind Speed

Wind speed (mph) will be measured using a hand held wind meter.

Fishing Depth

The depth of the water (ft) will be measured from the downstream outside (i.e. furthest from the bank) corner of the near shore fish wheel pontoon using a hand held depth sounder.

Water Level

Relative changes in water level will be visually rated on a scale of 1 – 5: 1 = dropping, 2 = high, 3 = low, 4= no change, 5 = rising

Secchi Depth

Secchi depth, as an index of water clarity, will be measured from the stern of the interior fish wheel pontoon. Technicians will lower a Secchi disk attached to a measuring rope down through the water column until the pattern on the disk is no longer discernable and note the depth at which the pattern disappeared before slowly retrieving the disk upward through the water column and again noting the depth at witch the pattern reappears. The average of the two depths will be recorded, to the nearest 0.25 m.
Temperature
Water temperature (C°) will be recorded every hour at each fish wheel using a HOBO Water Temp Pro remote data logger. The data logger will run continuously throughout the season. At the end of field operations all data will be downloaded to a designated computer.
Data Recording / Archiving
It is critical that data recording and archiving be done in such a way to facilitate the linking of all available data to the appropriate fish. This can only be done through patience, diligence, and attention to detail. Crews must ensure that they are recording tag number, frequencies and codes, scale card numbers, genetic vial numbers, etc. correctly. Small transposing errors result in unusable data or worse inaccurate and misleading data. 
Tagging Data

Allegro Data Loggers – Data Collection
One Allegro data logger will be used throughout each operational day to collect tag and catch data. The data loggers are hand held water resistant field computers using a Windows based program that can be maneuvered using a touch screen or a key pad. The data loggers use a customized program called DataPlus CE which records data into an established set of linked (Parent and Child) fields with menu options aiding the input of correct data. The parent fields (i.e. Header information) are specific to each sampling event. The child fields (i.e. environmental and fish data) are specific to each parent field and thus each sampling event.
When data collection is initiated on the Allegro, the crew will be prompted to enter a “New Data Set File Name”.  Enter the file name using the following convention: m-dd-gear (e.g. 718W where 718 = July 18, W = fish wheels). 
A new header field and associated child fields will be filled out for each new sampling event at each fish wheel. All data fields within the Header parent field, except stop time, will be completed prior to data collection. Environmental data will be collected at each wheel at the start of the morning shift only. During each sampling session, all non-coho salmon species collected in the fish wheels will be counted and recorded in the data logger; no additional information will be recorded. All coho salmon will be entered individually, and all required data fields will be filled out. Required data fields will depend on the sampling actions taken. All data fields are required for radio-tagged coho. Tag number, tag color, sex, length, fish color, and fish condition are required for anchor-tagged coho. Sex, length, fish color, and fish condition are required for coho that are released untagged. Prior to data collection, all coho salmon will first be examined for a tag and/or adipose clip. When a recaptured fish is identified all data fields in the Recapture child field will be filled out, and the fish will be released. Stop time will be recorded in the Header parent field at the end of each sampling event. Please refer to the Allegro Data Logger Operational Guide for complete instructions (Appendix C). The following outlines the data entry format into the Allegro data logger: 

Header Field (Parent) – Contains all data pertaining to sampling effort (e.g. date, time, gear pos)

· Environment Field (Child)
· Contains all environmental data

· Fish Field (Child)
· Contains all data related to fish captures and tag deployment
· Recapture Field (Child)
· Contains all data related to tagged fish recaptured at the fish wheel camp
In the event of a data logger malfunction, crews will record data on paper “rite n rain” data forms, which will then be manually entered into an Access database.  

Allegro Data Loggers – Data Downloading
After each shift, the allegro data loggers will be down loaded and appended to an Access database. All data will be reviewed for completeness and error checked. A complete copy of the Access database and all downloaded files, to date, will be backed up on an external hard drive daily, and burned to a CD or flash drive weekly. Allegro data loggers will be deleted at the end of each day following successful data transfer and backup. The crew leader will be responsible for overseeing data management.
Tag Recovery Data
Weirs
Passage of fish with anchor tags will be recorded in one of two ways, each with implications as to the type of data analysis it will contribute. Tagged fish will be recorded as “recovered” when crews are able to actually capture the fish and record the tag number, tag color, and recovery date. This is the preferred recovery method because it (1) allows for determining both stock-specific run timing and traveling speed, (2) contributes to the marked-to-unmarked datasets, and (3) contributes to diagnostics needed for estimating total abundance. Alternatively, fish will be described as “observed” when crews are unable to capture the fish, but are able to record tag color and date observed; though less preferred, this recovery method still contributes to the marked-to-unmarked data and diagnostic capabilities. 
All efforts to recapture tagged salmon and/or evaluate tag loss should be documented using the Tag Recovery Datasheets (Appendix D) provided to each weir camp. A new datasheet should be filled our for every day that a tagged coho salmon is recovered or observed passing upstream of the weir or if any live coho were examined for signs of tag loss. No datasheets need to be filled out for days when the above mentioned activities did not occur. 

Volunteer Tag Recovery
If recovered tags are presented to field personnel at the Kalskag fish wheel and/or weir camps, the crew will assist volunteers in filling out a Volunteer Tag Recovery Form (Appendix D) provided to all camps (Note: only those submitting completed forms documenting: name of and contact information for the person recovering the tag; date and location of capture; and tag color and **number** will be entered into the lottery). Field personnel will forward all tag recovery information to the department’s Anchorage office in a timely manner by calling toll-free (1-877-467-2104). All volunteer information will be entered in to an Excel worksheet by Administrative personnel. 
Age-Sex-Length 
Scale Cards

Scale cards will be filled out completely and clearly using the following conventions:

· Species: Coho Salmon

· Card No: a 3 digit numbering convention will be used. Scale card number will begin with 001……n.
· Locality: Kalskag Fish Wheels. 

· Stat. Code:  335-_ _-_ _ _-120
· Sampling Date: Mo. XX Day XX Year XXXX

· Gear: Fish Wheel

· Collector(s): first, middle, and last initial of each collector

· Remarks: Note who was pulling and mounting scales in addition to any other pertinent information

Fish sampled on different days or from different wheels should never be represented on the same scale card (it is alright to represent only 1 fish on a card).

Mark-sense Forms
Mark-sense forms will be filled out completely and clearly using the following conventions:

· Description: Coho \ Date \ Kalskag Fish Wheels\  Name of person that filled out the form
· Card: Enter the scale card number (Note: up to four cards can be entered onto a single mark-sense form. If more than one card is represented enter the range of cards in the space available [e.g. 001 – 004] and enter only the first card number of the series in the bubbles)

· Species: 3 (Coho)
· Day: 2 digit

· Month: 2 digit

· Year: 2 digit

· District: 335

· Sub district: Leave this field blank

· Stream: Leave this field blank

· Location: 120

· Period: Leave this field blank

· Project: 3 (Escapement)

· Gear: 8 (Fish Wheel)

· Mesh: Leave this field blank
· Type of Length Measurement: 2 (Mid-eye to fork of tail)

· Number of Scales / Fish: 3

· # of Cards: 1 – 4 

Fish sampled on different days or from different wheels should never be represented on the same mark-sense form (it is alright to have only 1 fish on a form).

Fish Wheel Activity Logs
A “rite-in-rain” data notebook will be assigned to each fish wheel for the purpose of recording any maintenance activities, tag numbers, and additional information. A separate page will be designated to each shift. Crews will record the date, shift, and their initials at the top of the page and draw a line horizontally through the center of the page. The top and bottom portions will be labeled right and left bank respectively. In each portion crews will record any maintenance activities, the starting and ending tag numbers for each color anchor tag, and any additional relevant information. At the end of each shift the notebooks will be returned to camp and crews will transfer maintenance activities to the Fish Wheel Operations Log (Appendix D) and tag information to the Tagging Log (Appendix D). 

Staffing / Responsibilities

Below is a listing of all field staff associated with this project and their general duties as outlined in the AYK SSI FRM 2008 Proposal, by agency: 
Alaska Department of Fish and Game 

Doug Molyneaux (Fishery Biologist III, Project Manager) will provide logistical support, facilitate interagency coordination, and assist with project planning, design, analysis, and interpretation. He will also assist with implementing the outreach program. 

Kevin Schaberg (Fishery Biologist II, Project Leader) will be responsible for study design, field operations, data analysis and interpretation, and reporting for the distribution, relative abundance, and run-timing investigations. He will be in charge of monitoring the progress and budget associated with the ADFG portion of this project. He will be responsible for keeping the project manager informed of significant project related developments.
Zachary Liller (Fishery Biologist I, Assistant Project Leader – Fish Wheels Crew Leader) will be responsible for data collection and quality, field crew supervision, and day to day operations at the Kalskag fish wheels associated with the distribution, relative abundance, and run-timing investigations, as well as assisting with analysis and reporting. He will assist with telemetry station downloads and aerial surveys. He will be responsible for keeping the project leader informed of significant developments relating to the crew and/or data collection.
Rob Stewart (Fisheries Technician IV, Salmon River Weir) will be responsible for the pre-season planning for the assembly of the Salmon River weir.  He will also assist in the assembly and removal of the weir, train technicians in the operation of the weir, and assist with radiotelemetry downloads and aerial surveys.  
Billy Alexie (Fisheries Technician II, Fish Wheels) will be one of three staff responsible for operations of the Kalskag fish wheels, including wheel maintenance, sampling, data recording, and tagging. He will also assist with telemetry station downloads.
(Fisheries Technician II, Fish Wheels) will be one of three staff responsible for operations of the Kalskag fish wheels, including wheel maintenance, sampling, data recording, and tagging. He will also assist with telemetry station downloads.
(Fisheries Technician II, Salmon River Weir) will be responsible for assisting with weir assembly and removal, monitoring fish passage, collecting ASL data, collecting genetic samples, and tag recovery.  He will also assist with telemetry station downloads
Kuskokwim Native Association

(Executive Director) will conduct the pre-season training of the KNA technicians and interns, as well as assist the Salmon River weir with logistics support and equipment maintenance.  
Mike Thalhauser (Fisheries Director, Partners Biologist) will be responsible for assisting in study design, field operations, data analysis and interpretation, and reporting for the distribution, relative abundance, and run-timing investigations. He will also be the supervisor for the Salmon River Weir project including assembly, logistics, and reporting, as well as supervising the many interns KNA provided to fish wheel and weir projects. He is also the primary participant and coordinator of the outreach and education portion of this study.
(Fisheries Technician III, Salmon River Weir Crew Leader) will be responsible for assisting with weir assembly and removal, monitoring fish passage, collecting ASL data, collecting genetic samples, and tag recovery.  He will also assist with telemetry station downloads
(Fisheries Technician II, Fish Wheels) will be one of three staff responsible for operations of the Kalskag fish wheels, including wheel maintenance, sampling, data recording, and tagging. He will also assist with telemetry station downloads.

(Office Intern) will assist with the logistics and re-supply of the Salmon River weir and Kalskag fish wheels, as well assist in other administrative duties.  

Partners Intern(s) (Field Intern) will assist both the Salmon River weir and Kalskag fish wheels with all facets of sampling and operation. 
High School Intern (KNA) will work at the Salmon River weir and will assist with weir assembly and removal, monitoring fish passage, collect ASL data, collecting genetic samples, and tag recovery.  
Camp Policies and Guidelines
· Alaska Human Rights Law prohibits unlawful discrimination based on race, religion, color, national origin, age, disability, sex, marital status, change in marital status, pregnancy, or parenthood. 
· Each staff member is a representative of their organization and the State of Alaska. Staff will conduct themselves in a safe, courteous, professional manner at all times.
Drugs and Alcohol 

· Use of illegal drugs is prohibited.

· The Kalskag fish wheel camp is a dry camp (i.e. alcohol will not be permitted).

· It is recommended that employees refrain from imbibing in alcohol use while visiting local villages on days off. However, if alcohol is consumed, under no circumstances will employees be permitted to use state vehicles (including boats) while under the influence.   

· Smoking is not permitted inside shared tents or while driving state vehicles (this includes boats).

Radio Schedule

· Frequency: 3230

· Call sign: WNJI 929 Fish Wheels, WKZ 44 Bethel, WNJI 929 Name of Weir
· (ADF&G) Twice daily 07:15 & 17:00

· Morning report includes: weather (CC, ceiling, air temp, water temp, relative water level), fish wheel counts by species, tag deployment by tag type

· Evening report includes: brief weather, general status report, needs
· (KNA) Once daily 10:00

· Report includes: logistical considerations (i.e. resupplies, crew rotation, etc)

Satellite Phone

· A satellite phone and modem is provided to the fish wheel camp for communicating work and safety related topics only.

· The satellite phone will not be used for making/sending personal calls or e-mails.
· To make a call: (1) turn the phone on, (2) enter pin #: 1111, (3) depress and hold the 0+ key until the + symbol appears on the display, (4) dial 1+(area code)+phone number, (5) press OK to connect (Note: a minimum of 3 solid bars are required to make a call).

· To send an email: (1) power on the satellite phone and the camp laptop, (2) attach the provided modem to the bottom of the phone, (3) attach a serial port cable from the modem to the laptop, (4) enter the pin # for the phone and wait to acquire a suitable signal, (5) open the camp Gmail account, (6) draft a new message, (7) select send/receive messages (Note: use of phone minuets begins when you select send/receive, loss of signal will disrupt e-mail).
Time Sheets

· Time sheets (electronic copy) will be filled out in camp twice monthly and e-mailed to Doug Molyneaux in Bethel.

· The crew leader will be responsible for monitoring the hours worked by each crew member.

· Each crew member will also be responsible for recording their own hours worked.

· Each crew member is preapproved for up to 10 hours of overtime per week.

· Additional overtime must be approved in advance.
Personal Use of Boats

· Only ADF&G employees may operate state boats

· Personal use of boats is a privilege not a right.

· Crew will get permission from project biologists to use the boats for personal use.
· It is expected that if crew will be using state boats for personal trips to Aniak or Kalskag that the crew will perform small requested tasks (such as: taking garbage to the dump) without expecting compensation. 

· Hunting is not permitted from state boats.

· Project biologist will address boat safety during the early phase of the field season.

Firearms

· Two 12-guage shotguns will be provided to the Kalskag camp to be used for bear protection only.
· Treat all firearms as if they are loaded.

· Never store the firearm with a round in the chamber.

· Always know what types of rounds are loaded in the gun.

· Non-lethal rounds (i.e. rubber shot, bean bag rounds, etc) can kill bears and people. 

· State firearms are not to be used for hunting.

· Project biologists will address firearm safety during the early phase of the field season.

Bear Safety

· Bears are seldom encountered at the Kalskag fish wheel camp; however, encounters while hiking or at more remote camps are likely.

· The best way to avoid problems with bears near camps is to keep camp clean and orderly.

· All food items must be stored in approved areas (i.e. refrigerator, cook tent, etc)

· Garbage will be taken to the Kalskag or Aniak dump frequently

· Project biologists will discuss bear safety with crew during the early part of the season.
KNA Bunkhouse / Office

· ADF&G will rent a room at the KNA bunkhouse, including: beds, shower, laundry, phone and e-mail facilities.

· Clean up all messes made in the bunkhouse or on KNA grounds.

· Always be quite and courteous when using KNA facilities.

· Avoid using the KNA office as it can be a distraction to employees. 

Camp Chores

· All field staff will share the responsibilities of camp chores.

· Chores are not considered work and are not generally subject to compensation. For example, cutting firewood, cleaning camp, trimming weeds, cooking meals, hauling water, cleaning outhouse etc. are not considered work.

· Camp will be kept in a clean orderly manner at all times. 

· Personal items not in use will be stored away from shared areas (i.e. put it in your tent).
PFDs

· All field staff will wear personal floatation devises while driving boats and/or working on the fish wheels. There are no exceptions to this policy.
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Tables and Figures

Table 1: Overview of field related project tasks, milestones, and deadlines for year 1: FY 2009 – 2010.
	Using State Fiscal Calendar
	Year 2: 09-10

	TASKS
	Approximate Dates

	
	

	Kalskag Field Station
	

	   Camp Set-up
	Jul 1 – 17 

	First Day of Operations 

(Begin Tag Deployment)
	Jul 18

	Last Day of Operations

(End Tag Deployment)
	Sep 8

	Camp Dismantle
	Sep 9 – 30 

	
	

	Telemetry
	

	Fixed Receiver Station Set Up
	By Jul 18

	Fixed Receiver Downloading
	Jul – Oct 

	Aerial Tracking Survey # 1
	Sep 25 – Oct 8

	Aerial Tracking Survey # 2
	Nov 3 –Nov 12

	Fixed Receiver Station Shut down
	Oct – Dec 

	
	

	Weir Camps
	

	Start up (Camp & Weir)
	Jun

	Tag Recapture
	Jul - Sep

	Camp Dismantle
	Late Sep

	
	

	Outreach Program
	Continuous

	    Internship Program
	Jun – Sep 

	
	


Table 2: General camp / fish wheel start up schedule.
	Date
July
	Task

	1
	(1) Arrive in Aniak, (2) pick up DOT truck, (3) complete any hire paperwork, (4) move personal items to KNA bunkhouse, (5) pick up several days of food from AC, (6) fill 5 – 5 gal gas tanks minimum, (7) locate necessary boat and camp items, (8) evaluate boat launches, (9) start boat assembly.

	2
	(1) Prepare boats (including: install motors, change oil, change filters, change grease, evaluate spark plugs) (2) shuttle boats to most appropriate launch site, (3) begin shuttling Aniak supplies to camp (4) return to Aniak (5) contact City of Kalskag about fork lift operator. Note: work in two crews

	3
	(1) Finalize shuttling items from Aniak to camp (2) clean up camp site, (3) begin camp setup (cook tent, personal tents, radio) (4) begin shuttling items from Kalskag (5) likely remain in camp. Note: work in two crews 

	4
	(1) Continue shuttling items from Kalskag to camp (2) continue camp set up (essential items: various tents, power and fuel, communications, etc) (3) remain in camp. Note: work in two crews 

	5
	(1) Finalize shuttling items from Kalskag connex, (2) continue with camp set up Note: work in two crews 

	6
	(1) Biologist I or II departs for upriver telemetry setup, (2) FW orientation in Kalskag, (3) fork-lift fish wheel materials to Kalskag beach, (4) assemble FW platforms in Kalskag, (5) move FW platforms and all other materials to camp, (5) continue camp set up

	7
	(1) Finalize FW assembly, (2) move FW into position, (3) locate boom log and weir materials, (4) continue camp set up 

	8
	(1) Finish FW assembly, (2) move FW to camp, (3) continue camp set up

	9
	(1) Finish putting FW into position, (2) Finalize camp set up

	10
	(1) Set up receiver stations -  Chuathbaluk and Aniak River, (2) pick up Costco and Meat order from NAC

	11
	 (1) Set up receiver stations – Uknavik and Birch Tree

	12
	Extra day: (1) possibly travel to Salmon R. weir for receiver station set up, (2) crew day off

	13
	Extra day: (1) return to camp (2) crew day off

	14
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Extra day

	15
	Extra day

	16
	Extra day

	17
	(1) Adjust FW for operation (2) set up weir, (3) operate FW for a few hours for training purposes, (4) train crew on FW operations, fish ID and handling, Allegros and data collection

	18
	First day of FW operations


Table 3: Crew shift schedule.

	CREW SCHEDULE
	
	Continued

	
	Tech # 1
	Tech # 2
	Alexie
	
	
	Tech # 1
	Tech # 2
	Alexie

	18-Jul
	1
	2
	3
	
	29-Aug
	1
	2
	3

	19-Jul
	1
	2
	3
	
	30-Aug
	1
	2
	3

	20-Jul
	1
	2
	3
	
	31-Aug
	1
	2
	3

	21-Jul
	1
	2
	3
	
	1-Sep
	1
	2
	3

	22-Jul
	1
	2
	3
	
	2-Sep
	1
	2
	3

	23-Jul
	
	Day Off
	
	
	3-Sep
	
	Day Off
	

	24-Jul
	3
	1
	2
	
	4-Sep
	3
	1
	2

	25-Jul
	3
	1
	2
	
	5-Sep
	3
	1
	2

	26-Jul
	3
	1
	2
	
	6-Sep
	3
	1
	2

	27-Jul
	3
	1
	2
	
	7-Sep
	3
	1
	2

	28-Jul
	3
	1
	2
	
	8-Sep
	3
	1
	2

	29-Jul
	3
	1
	2
	
	
	
	
	

	30-Jul
	
	Day Off
	
	
	
	
	
	

	31-Jul
	2
	3
	1
	
	
	
	
	

	1-Aug
	2
	3
	1
	
	
	
	
	

	2-Aug
	2
	3
	1
	
	
	
	
	

	3-Aug
	2
	3
	1
	
	
	
	
	

	4-Aug
	2
	3
	1
	
	
	
	
	

	5-Aug
	2
	3
	1
	
	
	
	
	

	6-Aug
	
	Day Off
	
	
	
	
	
	

	7-Aug
	1
	2
	3
	
	
	
	
	

	8-Aug
	1
	2
	3
	
	
	
	
	

	9-Aug
	1
	2
	3
	
	
	
	
	

	10-Aug
	1
	2
	3
	
	
	
	
	

	11-Aug
	1
	2
	3
	
	
	
	
	

	12-Aug
	1
	2
	3
	
	
	
	
	

	13-Aug
	
	Day Off
	
	
	
	
	
	

	14-Aug
	3
	1
	2
	
	
	
	
	

	15-Aug
	3
	1
	2
	
	
	
	
	

	16-Aug
	3
	1
	2
	
	
	
	
	

	17-Aug
	3
	1
	2
	
	
	
	
	

	18-Aug
	3
	1
	2
	
	
	
	
	

	19-Aug
	3
	1
	2
	
	
	
	
	

	20-Aug
	
	Day Off
	
	
	
	
	
	

	21-Aug
	2
	3
	1
	
	
	
	
	

	22-Aug
	2
	3
	1
	
	
	
	
	

	23-Aug
	2
	3
	1
	
	
	
	
	

	24-Aug
	2
	3
	1
	
	
	
	
	

	25-Aug
	2
	3
	1
	
	
	
	
	

	26-Aug
	2
	3
	1
	
	
	
	
	

	27-Aug
	
	Day Off
	
	
	
	
	
	

	28-Aug
	1
	2
	3
	
	
	
	
	


Table 4. Detailed daily work schedule.
	Daily Work Schedule

	
	Shift #
	Wheels Fishing? 

	TIME
	1
	2
	3
	

	0
	
	
	
	No

	100
	
	
	
	No

	200
	
	
	
	No

	300
	
	
	
	No

	400
	
	
	
	No

	500
	
	
	
	No

	600
	
	
	
	No

	700
	
	
	
	No

	800
	 
	
	 
	Start Wheels ID Repairs/Moves

	900
	
	Break
	
	Yes

	1000
	 
	
	 
	Yes

	1100
	 
	
	 
	Yes

	1200
	 
	
	 
	Yes

	1300
	
	Break
	
	Yes

	1400
	 
	 
	
	Yes

	1500
	 
	 
	
	Yes

	1600
	 
	 
	
	Yes

	1700
	 
	 
	
	Yes

	1800
	
	Break
	
	Yes

	1900
	
	 
	 
	Yes

	2000
	
	 
	 
	Yes

	2100
	
	 
	 
	Yes

	2200
	
	 
	 
	Last Check and Stop Wheels

	2300
	
	
	
	

	2400
	 
	 
	 
	 


Table 5: Radio-tag deployment schedule.

	
	
	Daily
	Weekly

	
	
	L Bank
	R Bank
	L Bank
	R Bank

	18-Jul
	
	1
	1
	 
	 

	19-Jul
	
	1
	1
	 
	 

	20-Jul
	
	2
	2
	 
	 

	21-Jul
	
	2
	2
	 
	 

	22-Jul
	
	3
	3
	 
	 

	23-Jul
	Day Off
	OFF
	OFF
	9
	9

	24-Jul
	
	4
	4
	 
	 

	25-Jul
	
	4
	4
	 
	 

	26-Jul
	
	5
	5
	 
	 

	27-Jul
	
	6
	6
	 
	 

	28-Jul
	
	7
	7
	 
	 

	29-Jul
	
	8
	8
	 
	 

	30-Jul
	Day Off
	OFF
	OFF
	34
	34

	31-Jul
	
	8
	8
	 
	 

	1-Aug
	
	9
	9
	 
	 

	2-Aug
	
	10
	10
	 
	 

	3-Aug
	
	11
	11
	 
	 

	4-Aug
	
	12
	12
	 
	 

	5-Aug
	
	13
	13
	 
	 

	6-Aug
	Day Off
	OFF
	OFF
	63
	63

	7-Aug
	
	13
	13
	 
	 

	8-Aug
	
	12
	12
	 
	 

	9-Aug
	
	11
	11
	 
	 

	10-Aug
	
	11
	11
	 
	 

	11-Aug
	
	10
	10
	 
	 

	12-Aug
	
	9
	9
	 
	 

	13-Aug
	Day Off
	OFF
	OFF
	66
	66

	14-Aug
	
	9
	9
	 
	 

	15-Aug
	
	9
	9
	 
	 

	16-Aug
	
	8
	8
	 
	 

	17-Aug
	
	8
	8
	 
	 

	18-Aug
	
	7
	7
	 
	 

	19-Aug
	
	7
	7
	 
	 

	20-Aug
	Day Off
	OFF
	OFF
	48
	48

	21-Aug
	
	6
	6
	 
	 

	22-Aug
	
	6
	6
	 
	 

	23-Aug
	
	5
	5
	 
	 

	24-Aug
	
	5
	5
	 
	 

	25-Aug
	
	5
	5
	 
	 

	26-Aug
	
	4
	4
	 
	 

	27-Aug
	Day Off
	OFF
	OFF
	31
	31

	28-Aug
	
	4
	4
	 
	 

	29-Aug
	
	4
	4
	 
	 

	30-Aug
	
	3
	3
	 
	 

	31-Aug
	
	3
	3
	 
	 

	1-Sep
	
	3
	3
	 
	 

	2-Sep
	
	3
	3
	 
	 

	3-Sep
	Day Off
	OFF
	OFF
	20
	20

	4-Sep
	
	2
	2
	 
	 

	5-Sep
	
	2
	2
	 
	 

	6-Sep
	
	1
	1
	 
	 

	7-Sep
	
	1
	1
	 
	 

	8-Sep
	
	1
	1
	 
	 


Table 6: Useful combinations for accessing FW storage bins and telemetry stations.

	Location
	Combination

	All telemetry Knaack boxes
	1123

	Kuskokwim storage bin #6 (Anchorage)
	7326

	Kuskokwim storage bin #14 (Anchorage)
	1032

	FW connex (Aniak Farm, motor storage)
	2397 or 2379

	FW connex (Kalskag, camp supplies)
	3184

	White fish connex (Aniak Farm, 4x4 ATV storage)
	1123

	Sport Fish connex (next to trooper’s housing, 2x4 ATV storage)
	1123

	Kalskag ATV trailer 
	1919


Table 7: Anchor tag colors used in 2009 and corresponding gear type and bank location.
	Tag
	
	Deployment
	
	

	Color
	Type
	
	River
	Gear, Location
	
	Species

	Pink
	P
	
[image: image1]
	Anchor
	
	Mainstem
	Fish wheel,            Left (south) bank
	
	Coho

	Green
	G
	
[image: image2]
	Anchor
	
	Mainstem
	Fish wheel,              Right (north) bank
	
	Coho

	Yellow
	Y
	
[image: image3]
	Anchor
	
	Mainstem
	Radio-tagged fish    Fish wheel both banks
	
	Coho


Table 8: Receiver stations download responsibilities.

	 
	 
	 
	 

	Station Name
	Download Responsibility
	Primary Affiliation
	Primary Contact

	 
	 
	 
	 

	Uknavik
	Fish Wheel Crew
	ADF&G
	Zachary Liller

	Birch Tree
	Fish Wheel Crew
	ADF&G
	Zachary Liller

	Aniak River (sonar)
	Fish Wheel Crew
	ADF&G
	Zachary Liller

	Chuathbaluk
	Fish Wheel Crew
	ADF&G
	Zachary Liller

	Salmon River
	Salmon River Weir Crew
	KNA
	Mike Thalhauser 

	George
	George Weir Crew
	ADF&G / KNA
	Rob Stewart

	Red Devil
	George Weir Crew
	ADF&G / KNA
	Rob Stewart

	Holitna
	George Weir Crew
	ADF&G / KNA
	Rob Stewart

	Hoholitna
	George Weir Crew
	ADF&G / KNA
	Rob Stewart

	Rocky’s (Holitna)
	George Weir Crew
	ADF&G / KNA
	Rob Stewart

	Kogrukluk
	Kogrukluk Weir Crew
	ADF&G  
	Derik Williams

	Stony
	Tatlawiksuk Weir Crew
	ADF&G / KNA
	Travis Elison

	Senka’s
	Tatlawiksuk Weir Crew
	ADF&G / KNA
	Travis Elison

	Swift
	Tatlawiksuk Weir Crew
	ADF&G / KNA
	Travis Elison

	Tatlawiksuk
	Tatlawiksuk Weir Crew
	ADF&G / KNA
	Travis Elison

	Takotna
	Takotna Weir Crew
	ADF&G
	Clinton Goods

	McGrath
	Fish Wheel Crew
	ADF&G
	Zachary Liller

	Medfra
	Fish Wheel Crew
	ADF&G
	Zachary Liller


Note: Opportunistic downloads are welcome, please coordinate with primary contacts to ensure that download efforts are not doubled.

Figure 1[image: image25.jpg]


: Distribution of selected project related research platforms in the Kuskokwim Area, and the 7 sub-areas. Note: proposed tracking stations are new for 2008.
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Figure 2: Fish wheel.
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Figure 3: Radio tagging procedure.
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Figure 4: Volunteer tag recovery lottery poster.





Figure 5: Determining sex from presence / absence of an ovipositor.
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Figure 6: Collecting Scale Samples
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Figure 7: Mounting scales on to gum cards
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Figure 8: Collecting genetic tissue.

(Note: The axillary process should be clipped using dog nail clippers (one axillary per fish), dried to remove excess water and slime, and placed into an individually labeled vial containing ethanol. The vial number should be recorded in the data logger)


[image: image14]
Figure 9: Sample mark-sense form.

Appendix A: Radiotelemetry station instruction packet
Appendix A1: Kuskokwim River Radiotelemetry Contacts.

Bethel ADF&G:

     Personnel: 

Doug Molyneaux: 
(907) 543-2648, doug.molyneaux@alaska.gov

Kevin Schaberg:
(907) 543-2433, kevin.schaberg@alaska.gov


Mail:


PO Box 1467, Bethel AK 99559


FAX:


(907) 543-2021


Radio Schedule:
WKZ 44 Bethel

Mon-Fri, 7:30a.m. and 5:00p.m.; Sat-Sun, 10:00a.m. and 5:00p.m.

Kalskag Fish Wheels:

     Personnel:

Kevin Schaberg



Zachary Liller

Mail:


PO Box 22, Upper Kalskag AK 99607

Radio Schedule:
WNJI 929 Kalskag
Mon-Fri, 7:30a.m. and 5:00p.m.; Sat-Sun, 10:00a.m. and 5:00p.m.

Satellite Phone:
Dial: (001) 881-621-451-073

Text message (up to 160 characters): Go to www.iridium.com, select “Send a Satellite Message”. In the “To” field, enter the number 881641444515. Enter message, and hit “Send Message”. Message will be received within 10 minutes.


E-mail: 

zwliller@gmail.com (**Primary camp e-mail contact**)




fishwheelcamp@gmail.com
Aniak, Kuskokwim Native Association:

     Personnel:


David Orabutt

dorabutt@kuskokwim.org

Mike Thalhauser
mthalhouser@kuskokwim.or
Phone: 

(907) 675-4384

FAX:


(907) 561-7366 

Radio Schedule:
WNJI 929 KNA




Mon-Fri, 10:00a.m

Appendix A2: Radiotelemetry Station Set-up Instructions (no GOES unit)

**Refer to telemetry station pictures and component / connection key for assistance**

Check the station condition and note necessary repairs. Closely examine the following:
· Is the mast broken or has it fallen?  If so, it will need to be fixed.

· Are the yagi antennas broken?  If so, they will need to be replaced.

· Are the guy wires (airplane wire) broken?  If so, they will need to be fixed.  You may need to drive new duckbills.

· Are the guy wires taught?  If not, you will need to tighten the turnbuckles until they are secure.

· Is the solar panel broken?   If so, it will need to be replaced.

· Are all of the wires leading to antennas and solar panel in tact?  Do you see any sign of wear or breakage?  If so, these will need to be replaced.  

· Does the metal conduit sufficiently cover all of the wires?  If not, this will need to be fixed.

· Check any other components that you think might need repair.

You should have the following in a well-labeled Ziploc bag:
· White aux cable (H)
· Short antenna coax cable (G)
· Attenuator (F)
· Switch box (A)
· Download cable (R)
· Solar controller (E)
· Receiver power cord (K)
· Battery-to-controller wires (P)
· Battery-to-battery wires (Q+ and Q-)
· Small screw driver

· Pencil

You should also have the following in well-padded box or tote:

· R4500 Receiver

Unlock and open the Knaak box.  You should find the following:

· Two batteries (D1 and D2)
· Two antenna wires ends (I and J), both ends well-wrapped with electrical tape

· Two solar panel wires ends (O), both ends well-wrapped with electrical tape

· 1-2 pieces of blue hard foam

Set up:

· Check the voltage on both batteries (D1 and D2) and on the solar panel (O).  If it is not sufficient, you may need to replace the batteries, or contact us in Bethel regarding the solar panel.

· Place receiver (B) into box, making sure it is secure.

· From Ziploc, place switch box (A) into box (either attach to velcro or into cut space in blue foam):

· On antenna cables (I and J), remove electrical tape.  Check that ends are dry and not corroded.

· Connect antenna cables (I and J) to switch box (A) by gently pushing down on connector and twisting.

· From Ziploc, connect attenuator (F) to switch box (A) by pushing down gently on connector and twisting.  

· From Ziploc, connect short antenna cable (G) to attenuator (F) by pushing down gently on connector and twisting.  

· Connect other end of short antenna cable (G) to receiver (B) at the connector labeled “ANT” by pushing down gently on connector and twisting.

· From Ziploc, connect white aux cable (H) to switch box (A) by pushing black connector on and turning to make firm.  

· Connect other end of white aux cable (H) to receiver (B) at the connection labeled “AUX” by pushing in gently.  Secure connection by tightening screws on either side of plug with small screwdriver (in Ziploc).

· From Ziploc, place solar controller (E) into box.

· On solar panel wires (O), carefully remove electrical tape.  BE SURE THAT THE WIRES ENDS DO NOT TOUCH!!!!!!

· Connect the positive (red) wire (O) to solar controller (E) at “SOLAR”, “+” by slightly untightening screw, pushing spade under screw, and firmly retightening screw.  Repeat to connect negative (black) wire (O) to solar controller (E) at “SOLAR”, “-”.
· From Ziploc, connect positive wire (red) (P) to solar controller (E) at “BATTERY”, “+” similar to above.  Repeat to connect negative wire (black) (P) to solar controller (E) at “BATTERY”, “-” similar to above. BE SURE THAT THE WIRE ENDS DO NOT TOUCH!!!

· Secure solar controller (E) to blue foam using wood screws pushed into blue foam.

· On receiver (B):

· From Ziploc, connect power cable (K) at “EXT PWR” by gently pushing and screwing on.

· On batteries (D1 and D2):

· Make sure there is no corrosion on battery terminals.  If there is, clean off terminals.

· Unscrew bolts at battery terminals.

· From Ziploc, connect wires (Q+ and Q-) between batteries (positive to positive, negative to negative). 

· Connect positive wire (red) (P) from solar controller to one positive terminal on batteries (e.g., D1).  

· Connect negative wire (black) (P) from solar controller to negative terminal on other battery (e.g., D2).  

· From Ziploc, connect positive wire (red) (K) from receiver to one positive terminal on batteries (e.g., D1).  Similarly, connect negative wire end (black) (K) from receiver to negative terminal on the same battery (e.g., D1).  

· Rescrew bolts on battery terminals.

· On receiver (B):

· Turn on by pulling up on toggle switch, and putting into “On” position.
· Set up receiver (B)

** See R4500C Datalogger Startup Instructions / Data Sheet**
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Radiotelemetry Station Set-up Connections Key (no GOES)
Connections (please see attached photo)



· Switchbox (A)



· Downriver coax to ANT 1 (I)

· Upriver coax to ANT 2 (J)
· Switchbox (A) to Attenuator (F)
· Attenuator (F) to Coax (G)
· Coax (G) to Receiver (B)
· Switchbox (A) to cable (H) to REC (aux port) (B)

· Receiver (B)
· Receiver (B) to battery bank (K to D1)
· Receiver (B) to Coax (G)
· Coax (G) to Attenuator (F) to Switchbox (A)
· REC (aux port) to switchbox (A)
· Solar Controller (E)
· Controller (E) to solar panel (O)
· Controller (E) to battery bank (P to D1)
· Batteries (D1 and D2)
· Battery 1 (D1) to Battery 2 (D2) via cables (Q+ and Q-)
· Battery 1 (D1) to receiver (K to B)
· Battery 1 (D1) to solar controller (P to E)
Settings:

· Receiver (B)
· Power on

· Gain maximum (all the way to right)

· Audio off (all the way to left)



Appendix A3: R4500C Datalogger Startup Instructions / Data Sheet

**The receiver should be programmed with all required information, but please complete the following startup instructions to verify that the receiver is programmed / functioning properly. 

Instructions / Getting Started:

1. Turn receiver ON using switch on top left corner

2. Check Receiver power

     Directions:

a. From the Main Menu, press SHIFT then TEST
i. Record the voltage at the Receiver

V (while unconnected from battery bank)

ii. Record the voltage at the Receiver

V ( while connected to battery bank)
iii. Record the voltage at the external battery bank using a hand held voltage meter 
V

b. Press ESC to return to Main Menu
3. Check Receiver for correct date and time 
                    Note: Use Julian date (see included calendar) and Alaska Daylight Time (24hr clock)
                 Directions:

a. From the Main Menu, press SHIFT then SETUP to access Setup Menu
b. The cursor will be over the Clock position, press ENTER
c. If changes are necessary, use the keypad to enter the appropriate date/time information followed by the ENTER key for each field

d. Press ESC to return to the Setup Menu
4. Check Receiver for correct default settings
Directions:

a. From the Setup Menu
b. Use the cursor(s) ←   → on the keypad to toggle to the Defaults position, press ENTER to access the Defaults Menu
c. Toggle to the Stationary Defaults position, press ENTER
d. Toggle through the each field and verify the defaults are as follows:

i. Time Out:
002 sec
ii. Scan Time:
012 sec

iii. Store Rate:
10 min
iv. Table #(1-4):
1
v. Antenna # (1-8):
2
vi. GOES:
NO
vii. Reference Freq:
YES (will need to hit ENTER to continue)

viii. Reference Freq:
149.106 or 151.983 (Check your tag to verify)

ix. Store Rate:
0060 min
e. If changes are necessary, use the keypad and/or the ↑ ↓ arrows to enter the appropriate defaults followed by the ENTER key for each field


f. After toggling through all fields, you will be returned to the Defaults Menu
g. Press ESC two (2) times to return to the Main Menu
5. Check Receiver for correct frequencies

Directions:     

a. From the Main Menu, press SHIFT then FREQ
b. Toggle through each field and verify that the settings are as follows:

i. Table #:
1
ii. Chan Qty: 
12 (you will need to hit ENTER to continue)
iii. Scroll through each frequency by pressing ENTER
1. FR1 (00): 148023

2. FR1 (01): 148056

3. FR1 (02): 149275

4. FR1 (03):
149294

5. FR1 (04): 149334

6. FR1 (05): 149373

7. FR1 (06): 149394

8. FR1 (07): 149414

9. FR1 (08): 149434

10. FR1 (09): 149455

11. FR1 (10): 149475

12. FR1 (11): 149495

iv. If changes are necessary, use the keypad to enter the appropriate frequency followed by the ENTER key for each entry 

v. After viewing each frequency, press ESC to return to Main Menu
6. Set Receiver to Scan Using Stationary Defaults and ensure it is working

Directions:
a. From the Main Menu, toggle to Stationary then press ENTER to access Stationary Mode
b. The cursor will be over Scan Using Defaults, press ENTER
c. The Receiver will begin scanning through each frequency: FR1 (00) – FR1 (11) and the Reference frequency
d. The time (Julian day and 24hr clock) will also be displayed (this should be correct because you verified it in Step 1)

e. Ant 0 should also be displayed (signifies antenna 1 and 2 are searching together)

f. Watch the receiver scan through each frequency (process will occur continuously, watch it as many times as needed to ensure proper operations)

g. With the Audio turned up you will hear a constant low static (this is normal)

h. Note any interference for each frequency (odd noises, blinking signal light, antenna switches from 0 to 1 and/or 2)

148.023




149.394






148.056




149.414






149.275




149.434









149.294




149.455_____________________________


149.334




149.475






149.373




149.495




i. If excessive interference is identified turn the RF GAIN down slightly and reevaluate (Note: If the gain is too low, the receiver will not pick up tagged fish. Do not turn RF GAIN below 7 or 8 without consulting project biologists and /or testing station setup)

j. When receiver begins scanning for the reference tag (REF (00)) it will first pick it up with both antenna (Ant 0; signal light on receiver will flash) then it will switch to Ant 1, then Ant 2. 

i. For each antenna, make sure the tag is decoding and record the signal strength (code and signal strength will pop up on screen)
1. Ant 0  
      (code)-
       (signal strength)

2. Ant 1  
      (code)-
       (signal strength)

3. Ant 2  
      (code)-
       (signal strength)

ii. Code will always be the same, signal strength will vary depending on tag orientation to antennae

7. Once receiver is setup and scanning properly, leave Receiver ON and Scanning
8. Turn the AUDIO all the way down (Note: if the AUDIO is left on it will drain power from batteries and potentially attract animals)

9. Lock Knaack box securely

10. Comments:
Appendix A4: Frequencies, codes, and default setting used for Kuskokwim radiotelemetry, 2008
Frequencies and codes used for Kuskokwim River radiotelemetry, 2008.

[image: image17.emf]SPECIES CHANNEL  FREQUENCY

COHO 0 148.023 0 15 52 65

COHO 1 148.056 1 16 53 66

COHO 2 149.275 2 17 54 67

COHO 3 149.294 3 18 55 68

COHO 4 149.334 4 19 56 69

COHO 5 149.373 5 20 57 70

COHO 6 149.394 6 21 58 71

COHO 7 149.414 8 22 59 72

COHO 8 149.434 9 23 60 73

COHO 9 149.455 11 24 61 74

COHO 10 149.475 12 26 62 75

COHO 11 149.495 13 50 63

14 51 64

CODES


Receiver defaults / settings used for Kuskokwim River radiotelemetry, 2008.


[image: image18.emf]Field Setting

Time Out 002 sec

Scan Time 012 sec

Store Rate 10 min

Table 3 (1-4) 1

Antenna # (1-8) 2

GOES NO

Reference Frequency YES

Frequency 149.106 or 151.983

Store Rate 0060 min


Appendix A5: Julian Calendar.
	Julian Date Calender

	(PERPETUAL) 2009, 2010, 2011

	Day
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	1
	1
	32
	60
	91
	121
	152
	182
	213
	244
	274
	305
	335

	2
	2
	33
	61
	92
	122
	153
	183
	214
	245
	275
	306
	336

	3
	3
	34
	62
	93
	123
	154
	184
	215
	246
	276
	307
	337

	4
	4
	35
	63
	94
	124
	155
	185
	216
	247
	277
	308
	338

	5
	5
	36
	64
	95
	125
	156
	186
	217
	248
	278
	309
	339

	6
	6
	37
	65
	96
	126
	157
	187
	218
	249
	279
	310
	340

	7
	7
	38
	66
	97
	127
	158
	188
	219
	250
	280
	311
	341

	8
	8
	39
	67
	98
	128
	159
	189
	220
	251
	281
	312
	342

	9
	9
	40
	68
	99
	129
	160
	190
	221
	252
	282
	313
	343

	10
	10
	41
	69
	100
	130
	161
	191
	222
	253
	283
	314
	344

	11
	11
	42
	70
	101
	131
	162
	192
	223
	254
	284
	315
	345

	12
	12
	43
	71
	102
	132
	163
	193
	224
	255
	285
	316
	346

	13
	13
	44
	72
	103
	133
	164
	194
	225
	256
	286
	317
	347

	14
	14
	45
	73
	104
	134
	165
	195
	226
	257
	287
	318
	348

	15
	15
	46
	74
	105
	135
	166
	196
	227
	258
	288
	319
	349

	16
	16
	47
	75
	106
	136
	167
	197
	228
	259
	289
	320
	350

	17
	17
	48
	76
	107
	137
	168
	198
	229
	260
	290
	321
	351

	18
	18
	49
	77
	108
	138
	169
	199
	230
	261
	291
	322
	352

	19
	19
	50
	78
	109
	139
	170
	200
	231
	262
	292
	323
	353

	20
	20
	51
	79
	110
	140
	171
	201
	232
	263
	293
	324
	354

	21
	21
	52
	80
	111
	141
	172
	202
	233
	264
	294
	325
	355

	22
	22
	53
	81
	112
	142
	173
	203
	234
	265
	295
	326
	356

	23
	23
	54
	82
	113
	143
	174
	204
	235
	266
	296
	327
	357

	24
	24
	55
	83
	114
	144
	175
	205
	236
	267
	297
	328
	358

	25
	25
	56
	84
	115
	145
	176
	206
	237
	268
	298
	329
	359

	26
	26
	57
	85
	116
	146
	177
	207
	238
	269
	299
	330
	360

	27
	27
	58
	86
	117
	147
	178
	208
	239
	270
	300
	331
	361

	28
	28
	59
	87
	118
	148
	179
	209
	240
	271
	301
	332
	362

	29
	29
	
	88
	119
	149
	180
	210
	241
	272
	302
	333
	363

	30
	30
	
	89
	120
	150
	181
	211
	242
	273
	303
	334
	364

	31
	31
	
	90
	
	151
	
	212
	243
	
	304
	
	365



	Julian Date Calender

	(FOR LEAP YEARS ONLY) 2008, 2012

	Day
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	1
	1
	32
	61
	92
	122
	153
	183
	214
	245
	275
	306
	336

	2
	2
	33
	62
	93
	123
	154
	184
	215
	246
	276
	307
	337

	3
	3
	34
	63
	94
	124
	155
	185
	216
	247
	277
	308
	338

	4
	4
	35
	64
	95
	125
	156
	186
	217
	248
	278
	309
	339

	5
	5
	36
	65
	96
	126
	157
	187
	218
	249
	279
	310
	340

	6
	6
	37
	66
	97
	127
	158
	188
	219
	250
	280
	311
	341

	7
	7
	38
	67
	98
	128
	159
	189
	220
	251
	281
	312
	342

	8
	8
	39
	68
	99
	129
	160
	190
	221
	252
	282
	313
	343

	9
	9
	40
	69
	100
	130
	161
	191
	222
	253
	283
	314
	344

	10
	10
	41
	70
	101
	131
	162
	192
	223
	254
	284
	315
	345

	11
	11
	42
	71
	102
	132
	163
	193
	224
	255
	285
	316
	346

	12
	12
	43
	72
	103
	133
	164
	194
	225
	256
	286
	317
	347

	13
	13
	44
	73
	104
	134
	165
	195
	226
	257
	287
	318
	348

	14
	14
	45
	74
	105
	135
	166
	196
	227
	258
	288
	319
	349

	15
	15
	46
	75
	106
	136
	167
	197
	228
	259
	289
	320
	350

	16
	16
	47
	76
	107
	137
	168
	198
	229
	260
	290
	321
	351

	17
	17
	48
	77
	108
	138
	169
	199
	230
	261
	291
	322
	352

	18
	18
	49
	78
	109
	139
	170
	200
	231
	262
	292
	323
	353

	19
	19
	50
	79
	110
	140
	171
	201
	232
	263
	293
	324
	354

	20
	20
	51
	80
	111
	141
	172
	202
	233
	264
	294
	325
	355

	21
	21
	52
	81
	112
	142
	173
	203
	234
	265
	295
	326
	356

	22
	22
	53
	82
	113
	143
	174
	204
	235
	266
	296
	327
	357

	23
	23
	54
	83
	114
	144
	175
	205
	236
	267
	297
	328
	358

	24
	24
	55
	84
	115
	145
	176
	206
	237
	268
	298
	329
	359

	25
	25
	56
	85
	116
	146
	177
	207
	238
	269
	299
	330
	360

	26
	26
	57
	86
	117
	147
	178
	208
	239
	270
	300
	331
	361

	27
	27
	58
	87
	118
	148
	179
	209
	240
	271
	301
	332
	362

	28
	28
	59
	88
	119
	149
	180
	210
	241
	272
	302
	333
	363

	29
	29
	60
	89
	120
	150
	181
	211
	242
	273
	303
	334
	364

	30
	30
	
	90
	121
	151
	182
	212
	243
	274
	304
	335
	365

	31
	31
	
	91
	
	152
	
	213
	244
	
	305
	
	366


Appendix A6: Downloading Instructions for R4500C Receiver
When you arrive at the telemetry station, the receiver should be ON and Scanning Using Stationary Defaults. Looking at the screen, you should clearly see the Time displayed and the receiver will be actively scanning for available tag frequencies (i.e. every three seconds the frequency number will change). The receiver has already been programmed with the necessary tag frequencies and default settings. There should be no need to set up. If a set up or changes are required, see the R4500C Startup Instructions.

**All you should have to do is download the data and set the system to scan again**

Directions:

1. Laptop:

a. Start Laptop

b. Open ATSWinRec_C (Note: There should be an icon on the desktop. If not, open from C:\Program Files\Advanced Telemetry Systems, Inc\ATSWinRec_C)

c. The Command Window should appear on your screen

2. Connection

a. Attach the ATS Download cable (9-pin, gray/tan) from the Serial port on the Laptop to the PC/CLONE port on the Receiver
3. Receiver

a. Press ESC to access the Main Menu
b. From the Main Menu, use the ← → buttons to toggle the cursor to the PC position, press ENTER
c. PC Mode Active should appear in the screen (if not, ATSWinRec_C is not open)
4. Laptop
a. From the Command Window, select Offload Data

b. The Offload Data window should appear
c. Select the following settings:
i. Data Location:  Offload Stored Data 

ii. Aerial/Manual Target GPS Format: Latitude/Longitude
iii. Frequency Display Format:  4 digit frequency
iv. Show Parameters in Offloaded Data: YES
d. Select Offload (This may take quite awhile depending on number of bytes)

e. Offload Successful pop up will appear with the following prompt:

i. Would you like to delete the targets in the receiver? Select NO
f. Save Offloaded Data File pop up will appear
i. Save in, Use the default location C:\Program Files\Advanced Telemetry Systems, Inc\Data

ii. File Name, use the first three letters of the station name followed by the date

1. example: KOG072808 would be used for a download at Kogrukluk on July 28, 2008

5. Receiver

a. Once download is complete, press ESC to return to Main Menu
b. ONLY IF NECESSARY (if download is taking a very long time), you can erase data from the receiver. From the Main Menu, press SHIFT then MEM, toggle to Delete Memory and press ENTER. You will be prompted to confirm twice, press ENTER after each prompt. Press ESC to return to Main Menu
c. Please check that the time, defaults, and frequencies are correct. For directions see the R4500C Datalogger Startup Instructions
d. From the Main Menu toggle to Stationary and press ENTER to access Stationary Mode

e. The cursor will be on Scan Using Stationary Defaults, press ENTER (Receiver will remain in this mode until time for next download)
f. Please fill out a Telemetry Station Download Sheet
· Stations should be downloaded every two weeks. Once the receiver fills up, it will overwrite existing data.

· If you retrieve a radio tag, please tape a magnet on the small part, over the thin copper wire, to turn it off (remember, magnets can cancel each other, so don’t put tags with magnets together). Please send retrieved tags ASAP to Kevin Schaberg or Doug Molyneaux in Bethel (See contact sheet).
Appendix A7: Telemetry Station Download Sheet

Telemetry Station Download Sheet, 2008
Date 






Crew






Was Downloading Successful?


YES



NO



Was Data Erased?  (Only YES for select stations)
YES



NO

Was Receiver Scanning ALL Frequencies?

YES



NO                     

Note Any Signs of Interference:


148.023




149.394






148.056




149.414






149.275




149.434






149.294




149.455






149.334




149.475






149.373




149.495




Power Status:
Receiver:



V
Battery Bank:


V

Comments: 












Telemetry Station Download Sheet, 2008
Date 






Crew






Was Downloading Successful?


YES



NO



Was Data Erased?  (Only YES for select stations)
YES



NO

Was Receiver Scanning ALL Frequencies?

YES



NO                     

Note Any Signs of Interference:


148.023




149.394






148.056




149.414






149.275




149.434






149.294




149.455






149.334




149.475






149.373




149.495




Power Status:
Receiver:



V
Battery Bank:


V

Comments: 












Appendix A8: Telemetry Station Winterizing Instructions

**Please see the Telemetry Station Set-up Connections for a Key / list of components**

1. Receiver (B)

a. Download data

b. IMMEDIATELY!!! Save one copy to hard drive, save another copy to CD or jump drive

c. Disconnect download cable (R). Put in Ziploc

d. Turn off Receiver by pulling up on toggle switch, and putting into “OFF” position

e. Disconnect antenna cable (G) by pushing down gently on connector and twisting before pulling off

f. Disconnect power cable (K) by screwing off

g. Disconnect white aux cable (H) by using small screw driver to undo. Place small screw driver into Ziploc.

h. Remove Receiver from Knaack box. Wrap VERY CAREFULLY and place in a box/container for shipment

2. Switch box (A)

a. Disconnect white aux cable (H) by screwing off. Place white aux cable into Ziploc
b. Disconnect attenuator (F) and short antenna cable (G) by pushing down gently on connector and twisting before pulling off. Place attenuator and cable into Ziploc
c. Disconnect antenna cables (I and J) by gently pushing down on connector and twisting before pulling off
d. Wrap ends of antenna cables (I and J) with electrical tape to keep water out
e. Place switch box (A) into Ziploc
3. Solar Controller (E)

a. Unscrew and disconnect solar panel wires (O). Be careful that the wires do not touch
b. Wrap each end of solar panel wires (O) with electrical tape
c. Unscrew and disconnect wires (P) from controller to batteries
d. Place solar controller (E) into Ziploc
4. Batteries (D1 and D2)

a. Unscrew bolts at battery terminals
b. Remove wires (P) that led to solar controller. Place wires in Ziploc
c. Remove power cord (K) that led to receiver. Place power cord in Ziploc
d. Remove connecting wires (Q+ and Q-) between batteries.  Place connecting wires in Ziploc
e. Rescrew bolts on battery terminals
When you are done, you should have the following in a WELL -  LABLED Ziploc bag:
1. White aux cable (H)
2. Short antenna coax cable (G)

3. Attenuator (F)

4. Switch box (A)
5. Download cable (R) 

6. Solar controller (E)
7. Receiver power cord (K)

8. Battery-to-controller wires (P)
9. Battery-to-battery wires (Q+ and Q-)
10. Small screw driver

You should have the following in a WELL -  LABLED, WELL - PADDED box or tote:

1. R4500C Receiver

2. Telemetry station notebook with instructions and data sheets

Return to receiver, Ziploc with components, and station notebook via NAC or Priority Insured Mail to:

Kevin Schaberg / Zachary Liller

ADF&G/CF

333 Raspberry Rd

Anchorage, AK 99518

Items left on site:

1. Station upright:

a. Mast with supporting wires, turnbuckles, duckbills, etc.

b. Antennas

c. Solar panel

d. Coax cables inside conduit

e. Knaak Box with the following items inside:

i. Two or three batteries (D) depending on station

ii. Two antenna wires ends (I and J), ends well-wrapped with electrical tape

iii. Two solar panel wires ends (O), ends well-wrapped with electrical tape

iv. 1-2 pieces of hard blue foam

Prior to leaving station, shut and lock Knaak box, check around station to make sure that everything is secure before you leave (check turnbuckles, duckbills, mast, antennas, solar panel, cables, conduit, etc.). Make sure you take items to be returned to Anchorage with you.

Thanks!!!
Appendix A9: Telemetry Station End-of-Season Inventory Sheet
**Please record the storage or shipping location and condition of the following items**

              Item(s)





Location / Condition
1. Mast and supporting materials








2. (2) Yagi antennas










3. Antenna cables and conduit









4. Solar panel and wires










5. Knaack box and lock










6. Batteries











7. Electrical components

a. Receiver (B)










b. Switch box (A)









c. Solar controller (E)









8. Wires and cables for electrical components

a. White aux cable (H)









b. Short antenna coax cable (G)








c. Attenuator (F)










d. Download cable (R) 









e. Receiver power cord (K)








f. Battery-to-controller wires (P)







g. Battery-to-battery wires (Q+ and Q-)







h. Reference Tag










Appendix B: Pacific salmon identification
[image: image19.png]Salmon: With distinct biack spots on tail and back.

Coho Salmon
‘There are smal, irregular spots only o the upper half of the fal, and
the gums at the base of the teeth are white

Chinook Salmon
There are small, irregular spots on the entire tail, and the gums at the
base of the teeth are black.

Pink Salmon
There are large, oblong spots on the back and the entire fail.






[image: image20.png]Salmon: with no distinct black spots on tail and back.

Chum Salmon
If caught during spawning time, the fish is an olive green color with
purple bars.

Sockeye Salmon
If caught during spawning time, the fish is bright red.

Kokanee (Landlocked Sockeye)
If caught from a lake. the fish is a bright silvery color.





[image: image21.png]HOW TO IDENTIFY the FIVE SALMON SPECIES found in the KODIAK ISLAND/ALASKA PENINSULA AREA
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covers nearly the entire eye.
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‘and large black oval blotches
on both il lobes. Very small
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Spawning aduls ake on a dull
gray coloraton on the back and
upper sides with a creamy white
color below. Males developa
pronounced hump.

Spavning adultsdevelop olive green
coloration on the back with mamon
sides covered with rregular dull red
bars. Malesextibit many large canine-
Tike tech,







[image: image22.png]Salmon Identification Marine.pdf - Adobe Reader

Pacific Salmon ID - Marine Phase
Washington Department of Fish and Wildiife

Chinook (king)
* Mouth lark with a black:
gum line
Large, sharp teeth
Spots on both lobes of tail
Large spots on back

Coho (silver)
« Mouth is light with a white

qum line
Medium size, sharp teeth
Spots only on upper lobe
of tail
Spots on back
Wide caudal peduncle

pink (humpy)
Mouth is white with a black
gum line.
In marine areas, almost no
teeth
Large oval spots on both
obes of tail
Large black spots on back
Pointed lower jaw
No silver on tail
Very small scales

Chum (dog)

« Mouth is white with a
white gum line
Well developed testh
No spots on tail or back
Calico markings (vertical
bars) - faint on bright fish
Narrow caudal peduncle
White tip on anal fin

white with a
white gum line

Alm

No spots on tail or back
Large, bright gold, glassy
eye






[image: image23.png]Salmon Identification Marine.pdf - Adobe Reader

Jaw - The chinook has a dark mouth and black
Qums at the base of its teeth. Immature
hin known as a "blackmouth”

Tail - Both the upper and lower lobes of the tail
2d with spots and silver is prominent.

Coho

Jaw - The mouth is white and the gum li
almost white, but the tongue may be black.
The teeth are sharp and strong.

Tail - The coho tail has just a few
spots, usually on the upper lobe, with s
streaks. It has a wide caudal pedund

Pink

Jaw - The mouth of a pink is white, but the
Qums and tongue are black, as they are in 2
chinook. It does not have "teeth” on its tongue.

Tail - The pink salmon tailis cavered with large
oval spots. It does not have silver on the tail,
The scal very small compared to other
salmon

Chum
Jaw - The mouth is white and the gum line is
white, but the tongue may be black. The lips
are fleshy with well de teeth in both
Jaws, but there are no testh on the base of the
tongue.

Tail - The tail has no spots, but does have
silver streaks covering about half of the fin.
audal peduncle is narrow

Sockeye
Jaw - The mouth is white and the gum line is
white. The lips are fieshy. The testh are small
2nd well developed in both jaws. There are no
teath on the base of the tongue.

Tail - There are no spots on the tail






Appendix C: The Juniper Systems Allegro CE general operational guide
The Juniper Systems Allegro CETM general operational guide for the Kuskokwim River fish wheels, 2008.
Overview
· Detailed data logger instructions are available on the Allegro CE and CX startup disks 

· Detailed programming / usage instructions for DataPlus CE are available on the camp computer hard drive.
· These instructions cover normal operations assuming all software and programming is up to date.
The Allegro CE is a hand held ruggedized water resistant PC data logger that uses a Windows based program that can be maneuvered using a touch screen (Note: double-touching items with the stylus is the same as double-clicking with a mouse) or a key pad. The data loggers use a customized program called DataPlus CE; a simplified database “application”, which records data into an established set of linked (Parent and Child) fields with menu options aiding the input of correct data. The parent fields (i.e. Header information) are specific to each sampling event. The child fields (i.e. environmental and fish data) are specific to each parent field and thus each sampling event. Prior to each field season, the application will be loaded onto each data logger and a partnership will be established between each data logger and the camp computer. This partnership allows the computer to recognize each individual data logger and synchronize the time and date between the two. In addition, a “save system” procedure will be completed that permanently stores all setting on the data loggers’ hard drive.
General Operation
Data Collection instructions
· Detailed programming / usage instructions for DataPlus CE are available on the camp computer hard drive.
· These instructions cover normal operations assuming all software and programming is up to date.
Turn the data logger on by depressing the button ocated at the bottom right hand side of the alpha-key pad. This is also the same button used to turn the power off. (Note: The data logger is programmed to save battery life and will automatically turn dormant after being stagnant for one minute. No information will be lost if the data logger goes dormant. Touch the screen to resume inputting data). The start-up screen is the Windows CE interface containing: START button, clock, tool bars, and program short cuts, etc. This screen will always be your beginning screen once the power is turned off and restarted. 

The first time the data logger is operated following long storage or any time you replace the battery in the, a New Battery Menu will pop up (Note: this may not be immediate, often time this takes up to 30 seconds). If the new battery menu pops up, use the stylus to make your selection from the following options: (1) battery is fully charged, (2) keep current charge value, (3) specify charge (%), (4) and battery capacity (mAh). If you are unsure what the current battery condition is, you should specify a charge of 10% and then touch the “OK” button (Note: if you select this option, charge the data logger until battery charge reads 100%). The battery capacity should always remain at 3800 mAh.  
Prior to collecting data, verify that the time and date is correct (it should be because of the partnership with the camp computer). If the time date needs changed, follow the path: Start/Settings/Control Panel/Date&Time and set the current date and time (Note: ensure that the time zone is set as Alaska and that daylight savings time is in effect). Once the correct time and time zone is established, touch the “apply” button.

To access DataPlus CE (i.e. to start collecting data), select the DataPlus CE clipboard icon located on the Windows CE startup screen. The DataPlus Professional startup page will pop-up. Across the top is a menu bar with the options: Data, Application, Setups, Help, and File. The stylus can be used to access these options or the Alt key in combination with underlined letter in the menu bar titles. 
The DataPlus Professional page will clearly state in the middle of the screen what application is currently loaded. If the screen says “CURRENT APPLICATION: TAG2008” proceed without selecting new application. If DataPlus Professional screen does not state the correct application then select the Application header and a drop down menu will appear. Choose “Select Application” and a list of Applications should appear (Note: at the beginning of the season, application TAG2008 will be the only option). The application will only need to be selected if it has not been previously run on data logger.
To prepare to record a new dataset (beginning of each work shift), select the DATA menu at the top of the DataPlus Professional page, then select Collect Data from the drop menu. The “New or Old Dataset” pop-window will appear. Choose from the following: Open Selection, Create New, and Cancel.  Select “Create New” for each individual shift. Select “Open Selection” if you need to add additional information to a current dataset. Naming of new Datasets is crucial to archiving and/or organizing files. The format used for naming new files: the first digit is the abbreviation code for location (Upper Kalskag = 1), followed by the month and date (Mdd), the gear type (W = fish wheel), and then the shift code (a =morning, b= Evening). An example for the morning fish wheel shift on the 20th of July at the Upper Kalskag camp would be “1718Wa”.  Once the naming format is entered correctly for your location, date, and shift select “CREATE”.

The first page that is displayed after creating a new Dataset is the HeaderID field. The HeaderID Field is referred to as the “Parent field”. This field contains general information for each fish wheel sample or drift gillnet set and is linked to other sheets referred to as “Childs”. There are three Childs linked to the Parent (i.e. HeaderID field). The Childs are accessed by pushing F5 (Note: Child fields can only be assessed after all required data is input into the Parent field). A list will pop-up including: Fish, Recap, and Environ, can be selected from the menu as they are needed. 
The Header Sheet (parent) should always be completed first, except for the data entry field “EndTime”, which is to be completed at the end of each fish wheel sample or drift gill net drift completion. “EndTime” is the completion of all tagging and data collection. The underlying programming differs for each data entry field. For example, HID, RC#, and Site code are automatically populated for you. Gear type, gear position, and shift are required fields (Note: you can not move on the Child fields until all required fields are filled out). Net length and Mesh are not required (Note: these are to be used only if drifting is initiated as a capture method). The time fields can be populated by hitting F3 (this inserts the computer time). A new Header Sheet will be completed for each sample event at each fish wheel. To access a new header: return to your current Header Sheet and press and hold the blue shift key followed by the down arrow (only hit the down arrow one time for each new Header). To return to previous headers press and hold the blue shift key followed by the up arrow.
Following data entry into the Header, data should be input into is the Child field “Environ”, which will contain all environmental data. The Child Environ should be filled to completion at the beginning of each shift at each wheel site (i.e. you should only have to collect and input environmental data twice daily). 

The next Child data to be completed depends on the fish caught. If the fish caught is untagged proceed to the “Fish” Child. Complete as many data fields as possible but don’t bother with fields that aren’t applicable to that particular fish. For example: all fields are required for radio tagged fish; only species, count, tag number, tag color, fish condition and fish color are required for anchor-tagged fish; only species, count, fish color, and fish condition are required for non-tagged coho; and only species and count are required for non target species. If the fish caught has been tagged previously then proceed to “Recap” child and fill all of the data fields to completion. You can switch between the Fish and Recap Child fields as often as necessary in a given shift.  
The TAG2008 application is established so that you can move from one data entry field using the style, arrow pad (left to Right and then down), enter, or tab buttons. Detailed information on each field and the type of information that should be input into each field is available for selected fields by selecting F2. 
Data Archiving and Downloading
· Detailed programming / usage instructions for DataPlus CE are available on the camp computer hard drive.

· These instructions cover normal operations assuming all software and programming is up to date.
The data logger has an internal storage bank. This internal storage can become full over time, and will inhibit you from storing more information until the memory is purged. If the data logger memory becomes full then it won’t allow you to input any more data into your DataPlus sheets. If at any point the data logger does not allow you to continue entering data, STOP with your tagging protocol. If you are at the end of tagging protocol write down all data on screen. To reduce the risk of maxing out the storage capacity down load data from the data logger to the camp computer often.

The Allegro CE has five possible communication ports: Power dock is the most common method of downloading that used at the fish wheel camp. The USB/ Power dock can quickly transfer and synchronize files between the data logger and a PC. The data logger is also charged while it is docked. When the data logger is properly seated in the USB docking station the Allegro CE will begin charging, if required, and begin communicating with the PC.  ActiveSync is the software on your computer which will recognize and establish the connection between the data logger and your PC. Once ActiveSync has been initialized your USB Docking station “COM” (Communication) light turns red, the Allegro CE is ready for file transfer.
ActiveSync will initialize the DataPlus Professional Host window which contains three lights for file transfer, when all the lights are green you are ready to proceed with file transfer. Select the icon from DataPlus Professional Host that says Recv Data.  The Receive data from CE device window will appear. Select Application “TAG2008” and the data set you want to download then select Receive Data (Note: it is recommended that you download each file separately). DataPlus Professional Host will notify you if there were any errors in the download process as well as the total number of header files that were downloaded. Once data set is received select Done. Files are initially transferred and stored on the PC in an unusable format (Note: the file extension represents the first 3 digits of the data logger’s serial number) and will need to be converted a suitable format.

Select on the DataPlus Professional CE Host application tool bar choose Tools then Data Converter. Select File, Convert. Then select application “TAG2008” select conversion “TAG2008” and select the ASCII CONVERT button. Next window you need to select the directory and unit that you want to convert. The file you downloaded from the data logger is stored in a directory created by program and named according to the date that down loaded the data. After you locate the correct directory and file, select OK (Note: this process will convert the down loaded file to a ASCII Text File that can be imported in to the Inseason Access database.
Creating data files in a uniform and consistent process is extremely important to allow files to be easily located and used efficiently. Converted files are to be stored in following directory (C:\dataplus professional\data\tag2006\) and file is to use the same naming scheme as applied for datasets on DataPlus Professional CE.  The format used for naming the file: first digit is the numeric code for location (Upper Kalskag = 1) followed by the month and date (Mdd), the gear type (fish wheel = W) then the shift code (a =morning, b= Evening). An example for the morning fish wheel shift on the 20th of July at the Upper Kalskag camp would be “1720Wa”. Once the naming format is entered correctly for your location, date, and shift hit ENTER. If this is a new directory it will ask you if you want to create a new directory. You will then be returned to the DataPlus Professional Main screen. In the dialog box it will show you if there were any errors in the conversion process. If errors occurs repeat download from Allegro CE.

Converted files need to be imported in to the Inseason Database. Open the 200* Inseason Tagging Database. The database will open and the Switchboard: Form will appear. Select Import Datalogger files, and then modify the existing directory with the folder you want to import or select the select folder button to locate the folder. Once the correct file folder is selected, select Import Text files. Files are now imported, select Return to Switch Board.

At Switchboard: Form select Edit Data. This window opens to all the Header data that has been imported into the database. More recent imports are at the top. To view Tagged Fish, Recapped Fish, or Environ data select the dot next to the label in the upper left hand corner and then double click the header to view the required information. 

General Notes
· There is an import header, fish, environ, and recap table present in the Access database, these tables are temporary and the data within them changes each time a new import is performed

· The import of data in the database is done using a specific sequence of SQL code that requires field labels in the data logger (i.e. application) match exactly the field labels in the code and thus the database.

· It is best not to make major changes to the application, code, or database without prior knowledge or assistance.

· If changes are made to field labels in any one location they must be changed everywhere (this includes the code)

· If data fields are added to the data logger they must be accounted for in the code and a new column must be created in the database

· Data fields can be deleted from the data logger without additional manipulation to the code or database (import data will simply be left blank in the data base)
Key to data input fields
Header Parent Data

HId: Automatically populated  

RC#: Automatically populated
Site: This field is fixed at 1 b/c only Upper Kalskag sites will be used in 2008
1
Upper Kalskag

2
Birch Tree

3
Lower Kalskag

Crew:
Enter Initials of first, middle, and last name of each crewmember.

Shift:

1
Day

2
Night

3
Mid

4
Other

5
Chinook

Gear:

3
Gillnet

8
Fish wheel

Gear Position:

1
Fish Wheel on Right Bank

2
Fish Wheel on Left Bank

3
Fish Wheel on Right Bank #2 – Not Applicable in 2008
4 
Mid-stream Drift Gillnets – Not Applicable in 2008
Mesh: Enter drift gill nets mesh size – Not Applicable in 2008
Net Length: - Not Applicable in 2008
1
5 fathom

2
10 fathom

Date: mm/dd/yyyy

Start Time:  Type or F3 to insert Allegro CE time

Fish Wheel Start Time=Start of Sampling

Gillnet Start Time=Time first bouy is deployed

End Time: Type or F3 to insert Allegro CE time

Fish Wheel End Time=End of Sampling

Gillnet Start Time=Time crew begins to pull in net

Comments: Fill in to document any pertinent information

Environment Child Data
Percent Cloud Cover (cc_percent): Enter percent cloud cover 

Wind Direction: 

1
North

2
South

3
East

4 
West

5
North East

6 
North West

7
South East

8
South West

9 
North South

Wind Speed: Use meter. 

Water Level:  

1
Dropping

2
High

3
Low

4 
No Change

5
Rising

Water Clarity: Measurement using 8” diameter secchi disc entered in ¼ meters increments.  

Fish Child Data
Species:

1
Chinook

2
Sockeye

3
Coho

4 
Pink

5
Chum

6 
Cisco

7 
Broad

8 
Humpbank

9 
Dolly

10
Pike

11
Rainbow

12
Sucker (all)
13
Sheefish

14
Burbot

16
Whitefish (general if species can’t be determined)

17
Lamprey

18
Other

Number of Fish:

1
For all fish tagged

1…#
For number of fish released untagged per species

Tag Number:

0
Untagged Fish Released

#
Tag number (last 5 digits)
Tag Color:

0
Untagged Fish Released

1
Green

2
White - Not Applicable in 2008
3
Pink

4
Blue- Not Applicable in 2008
5
Yellow

Fish Condition:

0
No Data Collected

1
Good

2
Minor Wound

3
Major Wound

4
Dead

Fish Color:

0
No Data Collected

1
Bright

2
Blush

3
Obvious Color

4
Spawning Color

Sex:

0
No Data Collected

1
Male

2
Female

3
Unknown

Length:

1...# Fork of tail to mid-eye length (mm)


Frequency:

148.000 – 150.000: Radio transmitter tag emits a signal at a specific frequency. Radio transmitter tags are labeled the frequency that it emits. 

Code:

1…76: Radio transmitter tag emits a specific base pulse interval, referred to as the code. The code is labeled on the radio transmitter tag.

Genetic Number:

1…#
Genetic sample is collected in vials. Each vial is labeled with a unique number.


Released Time: Time fish was released.  This field is auto generated.


Comments: Fill in to document pertinent fish information.

Recapture Child Data 

Species:

1
Chinook

2
Sockeye

3
Coho

4 
Pink

5
Chum

6 
Cisco

7 
Broad

8 
Humpbank

9 
Dolly

10
Pike

11
Rainbow

12
Sucker

13
Sheefish

14
Burbot

16
Whitefish (all)

17
Lamprey

18
Other

Tag Number:

#
Anchor tag number (last five digits)
Tag Color:

0
Untagged Fish Released

1
Green

2
White- Not Applicable in 2008
3
Pink

4
Blue- Not Applicable in 2008
5
Yellow

Radio Tag

0         No


1         Yes

Released Time: Time fish was released.  This field is auto generated.


Comments: Fill in to document pertinent fish information.

Appendix D: Data Forms
 Daily Tag Recovery Data Form - Weirs
Date: 



    
Location: ____________________________________________  

Species:       Coho Salmon

Crew:________________________________________________      
            Tag Counts

                  Weir Counts


  Tag Loss
No. Recovered: 

                         Total Passage (including tagged fish):     No. Examined for AD Cut: 

      


No. Observed: 

                          _____________________________       No. AD Cut w/o Tag: _______________        

	
	Tag

Color
	Tag No.
	AD Cut

Y / N
	Sex

M / F
	Fish 

Color
	Comments

	1
	
	
	
	
	
	

	2
	
	
	
	
	
	

	3
	
	
	
	
	
	

	4
	
	
	
	
	
	

	5
	
	
	
	
	
	

	6
	
	
	
	
	
	

	7
	
	
	
	
	
	

	8
	
	
	
	
	
	

	9
	
	
	
	
	
	

	10
	
	
	
	
	
	

	11
	
	
	
	
	
	

	12
	
	
	
	
	
	

	13
	
	
	
	
	
	

	14
	
	
	
	
	
	

	15
	
	
	
	
	
	

	16
	
	
	
	
	
	

	17
	
	
	
	
	
	

	18
	
	
	
	
	
	

	19
	
	
	
	
	
	

	20
	
	
	
	
	
	

	21
	
	
	
	
	
	

	22
	
	
	
	
	
	

	23
	
	
	
	
	
	

	24
	
	
	
	
	
	

	25
	
	
	
	
	
	


Kuskokwim River Coho Salmon Mark-recapture Project
Voluntary Tag Recovery Data Form, 2008 
Date: ___________________

Recorder: ___________________

Volunteer Information

Name: ___________________

Address: _________________________________________________________
Telephone: Home: _________________   Work: _____________   Cell: ____________

Tag Information 

***Note: If no tag number, do not fill out form
Tag color:                Yellow (Radio)                    Pink                    Green
Tag number: ___________________   

Was Radio Tag Recovered from Fish? (Yellow tags only):          Yes          No

Tag Frequency: (148.000 – 152.000) ___________________

Tag Code: (1-100) ___________________
Recovery Information 
Date Tag was found: ____________________

Fishery:              Subsistence                Commercial                Sport                Found
Recovery Location (i.e. river, nearest village, confluence, river mileage, or landmark):

    ________________________________________________________________________

Additional Information 
Species: ___________________

Sex: ___________________
Comments:__________________________________________________________________________________________________________________________________________________________________________________________________________________________

Date Entered into Excel (sign and date): ___________________________________________
	Kuskokwim River Tagging Project, 2008

	Fish Wheel Operations Log

	 
	
	
	
	
	
	
	
	
	
	
	Site:
	____Upper Kalskag____

	 
	
	
	
	
	
	
	
	
	
	
	
	 

	 
	
	
	
	
	
	
	
	
	
	
	Gear Position:
	____________________

	 
	
	 
	 
	
	
	
	 
	 
	 
	
	 
	 

	Date
	 
	Shift1
	Crew
	 
	Fish Wheel
	 
	Weir

	
	 
	
	
	 
	Start Time2
	Stop Time2
	Main. Time2
	Hrs Fished2
	Comments
	 
	Maint. Time2
	Comments

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1  Shift: 1 = day shift, 2 = night shift, 3 =mid shift, 4 = other
	
	
	
	
	
	

	2 Hours to the nearest quarter-hour (i.e. 0.25, 0.5, 0.75,1, 1.25, etc.)
	
	
	
	
	


	Kuskokwim River Tagging Project, 2008

	Tagging Log

	
	
	
	
	
	
	
	
	
	     Site:__ Upper Kalskag__

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	Gear Position:___________

	
	
	
	
	
	
	
	
	
	

	Date
	 
	Shift1
	Crew
	 
	Tag Series
	 
	Comments

	
	 
	
	
	 
	Color2
	Start No. 
	End No. 
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	1 Shift: Day = 1, Night = 2, Mid = 3, Other = 4
	
	
	
	

	2 Tag color: Green = 1, White = 2, Pink = 3, Blue = 4, Yellow = 5,  Pink and White = 6


Weir





Fish Release Slide





Sampling Station





Live Box





Basket





Determining optimal tag depth by measuring distance from tip of snout to just posterior (0.5 cm) of the pectoral fins 








-- Continued --





Inserting tag by pushing through the esophagus such that the battery end of the tag is seated 0.5 cm beyond the posterior base of the pectoral fin and the antenna protrudes out of the fish’s mouth
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Solar panel electrical wires





Aircraft cable





Al. turnbuckle





Yagi antennas





RG8 flex cable, BNC connectors (m)





Electrical tape





20’ telescoping mast





Flexible conduit (cover all cables)





BNC adaptors, BNC(f) to UHF(m)





Muffler clamps (holds guy wires)





GPS antenna (optional; for GOES; attached to sm piece steel bolted on mast)





5’ or 10’ tripod





Al. swage sleeves





Flexible conduit (cover all cables)





Knaak box





80-85W solar panel





Long bolts through drilled holes to hold mast to extended length





Lots of help





88 DB1 duckbills  (alternative: tie to vegetation)





GOES antenna (optional)
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D1
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B





A
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How to Identify the Five Pacific Salmon Species





Appendix B: Page 3 of 5





-- Continued --





-- Continued --





Female
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Ovipositor





Eggs





Male





8





120











Coho \ 7-15-08 \ Kalskag Fish Wheels \ Z. Liller





Fish # 1





Scale # 1





Scale # 2





Scale # 3





Coho
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Use this time for trimming weeds around camp, setting up boat launch, setting up refueling station on beach, collecting and cutting firewood, cleaning camp, fixing tools, organizing tools, early season inventory, setting up accounts with various vendors, training (i.e. camp safety, firearm safety, and bear safety.
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Sheet1

		

				SPECIES				CHANNEL				FREQUENCY		CODES

				COHO				0				148.023		0		15		52		65

				COHO				1				148.056		1		16		53		66

				COHO				2				149.275		2		17		54		67

				COHO				3				149.294		3		18		55		68

				COHO				4				149.334		4		19		56		69

				COHO				5				149.373		5		20		57		70

				COHO				6				149.394		6		21		58		71

				COHO				7				149.414		8		22		59		72

				COHO				8				149.434		9		23		60		73

				COHO				9				149.455		11		24		61		74

				COHO				10				149.475		12		26		62		75

				COHO				11				149.495		13		50		63

														14		51		64
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						Field				Setting

						Time Out				002 sec

						Scan Time				012 sec

						Store Rate				10 min

						Table 3 (1-4)				1

						Antenna # (1-8)				2

						GOES				NO

						Reference Frequency				YES

						Frequency				149.106 or 151.983

						Store Rate				0060 min
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