Solf Lake Video Weir
Methods: 
A picket weir with a video tunnel will be used to force all returning adults past an underwater camera just after the fish navigate the fishway and just prior to entering the lake.  The weir wings will be shaped in a “V” configuration in both the upstream and downstream direction to reduce the chances of adult fish from getting pinned against the pickets in higher flows.  Pickets will be spaced about 1” apart allowing smolts to pass mostly uninhibited.  A debris fence made of chain link and suspended by wire cable will be placed about 48” upstream of the weir wings to prevent larger debris (trees, branches, etc.) from becoming pinned on the wings or lodged in the video tunnel.  The debris fence will have several gaps to allow adults to pass uninhibited into the lake.  The weir will not restrict movement of the fish both upstream and downstream and no handling of the fish will need to occur.
The video tunnel was constructed using plywood with solid lumber supports and the inside was painted with a waterproof paint used for sealing basements (DryLok®).  The paint was tinted light gray to reduce glare from the lights and still provide a light background against passing fish.  The tunnel is 60” (long) x 30” (tall) x 16” (wide).  On one side, a 36” x 24” opening was cut out and a piece of ¼” thick clear acrylic was placed over the opening.  On the outside of this opening a camera and light housing box was attached to the tunnel.  An Ocean Systems® Deep Blue underwater video camera and two Ocean Mist® submersible LED pond lights containing 72 individual bulbs for each light were mounted in the camera box aimed through the acrylic sheet.  Two 20 watt halogen-style pond lights were initially used but they were burning out after only about two weeks of use.  The LED lights proved much more reliable and drew less power.

To collect and store footage recorded from the camera, a Kollector Pro® KP60-400 16 channel networked digital video recorder (60 FPS and 400GB hard drive) loaded with ViconNet® version 3 software was used.  To expedite the time spent at the weir each time we returned (about every two weeks) to collect the data from the DVR, we programmed the unit to automatically store data on a 350 GB external hard drive.  This hard drive could be switched out with another hard drive in a matter of minutes and brought back to the office for viewing data.  The DVR, monitor, and keyboard were stored in a durable locking toolbox located in a small weather-tight garden shed.

Power for the DVR, camera, and lights was supplied by a 12 volt stream engine (hydrogenerator) manufactured by Energy Systems and Design, Ltd.  Water from the lake was carried down to the stream engine through 6 inch diameter ABS pipe.  With a head (vertical drop) of about 25 feet, the stream engine was able to produce about 25 amps.  The stream engine sent 12 volt DC power to seven 108 amp/hour deep cycle 12 volt batteries.  Any extra power was “dumped” through a 60 amp charge controller connected to a heating element housed in the water pipe manifold.  DC power from the batteries was converted to AC through a 12 volt to 110 volt sine wave inverter.  This converted power ran through about 600 feet of 10/3 outdoor electrical wire to the DVR, lights, and camera.   
Crews attempted to retrieve the data and inspect the gear once every 10 to 12 days.  Weather and boat troubles sometimes extended time between visits to as much as three weeks.  During these longer periods of operation stored data never exceeded 2.5 GB.  Data from the external hard drive was loaded to a computer at the District office and viewed to identify and count fish swimming through the tunnel.

Williwaw Creek Smolt Investigation

Introduction/Background:

The Williwaw Spawning Channel and Pond system is located in Portage Valley approximately 15 miles south of Girdwood, AK.  This system was formerly managed as a gravel pit and gravel processing site.  Since the mid-1980s, the Glacier Ranger District has completed a series of projects that turned these gravel pits into viable ponds providing off-channel rearing habitat for juvenile sockeye (Oncorhynchus nerka) and coho (O. kisutch) salmon.  Along with fisheries enhancement projects this area has also included recreation developments such as the Trail of Blue Ice, fish viewing and interpretive sites, and public fishing access. 
Purpose and need:

The USFS is considering future projects to increase and enhance available spawning habitat within the Williwaw Spawning Channel and Pond system.  However, we need to learn more about the current production and life history patterns of fish in this system prior to initiating additional habitat manipulations.  In order to fill this information gap, we would first like to determine if juvenile fish are using the ponds for over-wintering, estimate current smolt production of each pond for comparison, and estimate juvenile fish abundance for the entire system.  It is unknown whether juvenile sockeye and coho salmon spend more than a year in the system or if they migrate out after their first summer.  Additionally, zooplankton collection and analyses will occur within these four ponds to determine food availability for juvenile sockeye salmon. Finally, R10 stream habitat survey protocols will be used to determine the existing quantity and quality of spawning habitat to be compared with the estimated spawning habitat created by future projects.
Objectives:

1. Determine if juvenile sockeye and coho salmon are using these ponds for over-wintering.

2. Compare the number of fish emigrating from each pond by species and age class.

3. Estimate juvenile fish abundance, by species and age class, for the entire system of four ponds and associated spawning channel.
Methods:

Smolt Traps
Fyke net-style smolt traps will be installed at each of the outlets of the four ponds.  The traps will not be full capture designs.  The live boxes will be designed such that captured fish will be able to reside in the box for up to 24 hours.  The design will incorporate the use of baffles to shelter fish from direct flows and predator deterrents as needed.  Sampling will occur from late-April through mid-June (24 hours per day, seven days per week) or until fish numbers drop off dramatically.  The traps will be checked daily, or twice daily, depending on stream flows, debris loads, and smolt densities.  A subsample of the captured fish, 10% or up to 25 fish per species, will be anesthetized using MS222, identified, enumerated, measured, placed in a recovery tank, and then released downstream.  Age class will be determined based on length frequency.  For example, sockeye smolts over 50 mm in length will be considered a second season fish.  The remaining fish will be marked using a Bismark Brown Y solution.  These fish will be stained and monitored for at least 1 hour, prior to release.  Any mortalities will be noted.  Stained fish will be released into the ponds at locations that will allow marked fish to mix evenly with unmarked fish emigrating out of the ponds (Carlson 1998).  This procedure will allow us to determine trap efficiency and overall smolt abundance for each pond based on the following variables (ODFW and Solazzi 2003):  

Ni = (ni) / (mrecapi/mreli)

Where Ni = total number of migrants passing trapping location in week I,

ni = number of unmarked fish caught in trap in week I (Monday – Sunday trap catches), 

mrecapi = number of marked fish recaptured in trap on week I (Monday – Sunday trap catches),
mreli = number of marked fish released above the trap in week i (Sunday – Saturday).

The total number of fish migrating past the trap site for the season is then estimated by: Ntot = ∑Ni.     
If no marked fish are recaptured for a given sample period (week), the abundance estimate for that week will be calculated using the average trap efficiency for the entire season (Solazzi 2003).

A fifth fyke net-style smolt trap will be installed approximately 450 meters downstream from the lowermost pond to determine smolt production in the whole system (four ponds and the spawning channel).  This will be a full capture version of the smolt traps installed at the outlets to the ponds.  A subsample of the captured fish, 10% or 25 per species, will be anesthetized using MS222, identified, enumerated, measured, placed in a recovery tank, and then released downstream.  Any mortalities will be noted.  Handling of the captured fish will be kept to a minimum.  Technicians will tally the fish by species and age class (based on length) prior to releasing them downstream of the trap.  
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