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Executive Summary 
 
This grant was used to purchase a microscope-mounted digital camera, a dual-monitor computer, and 
associated peripherals to create a digital imaging system to produce high resolution digital images of 
thermal marked otoliths.  These images are instrumental in the Transboundary River (TBR) fishery 
enhancement monitoring project.  The digital imaging system is housed and maintained at Alaska 
Department of Fish and Game’s Mark, Tag, and Age (MTA) Laboratory, Thermal Mark Lab. 
 
Background 
 
The ability to thermal mark otoliths in hatchery-raised salmon, and subsequently identify those marks 
recovered from individuals caught in a fishery, is critical to monitoring and evaluating the enhancement 
projects being conducted as part of the Pacific Salmon Treaty.  Each unique mark pattern allows 
researchers to distinguish between wild and hatchery fish as well as providing  information regarding 
hatchery of origin, brood-year, and age.  Approximately 1.6 billion hatchery-reared salmonids were 
marked and released during 2004 in Alaska and Canada, representing 80% of the total hatchery 
production. The Alaska Department of Fish and Game’s Mark, Tag, and Age (MTA) Laboratory in 
Juneau is responsible for coordinating these marking activities, validating the marks produced, and 
identifying marked otoliths recovered from salmon caught in select fisheries throughout Alaska.  The 
thermal mark recovery data are used to manage fisheries in southeastern Alaska in real-time, with an 
emphasis on fisheries targeting Transboundary River (TBR) stocks.  Of the 28,000 pairs of sockeye 
salmon otoliths sampled during the 2006 fishing season, 15,492 were part of the U.S./Canada 
Enhancement Program.  Approximately 26% of these TBR salmon were thermal marked, thus, of 
hatchery origin.  The recovery and identification of these marked otoliths allow managers to assess the 
efficiency of enhancement programs, estimate the contribution that each hatchery makes to a fishery, and 
determine the proportion of Canadian and Alaskan salmon caught in these fisheries. 
 
Although the marking program is designed to produce unique marks, inherent variations in fish biology 
and errors in marking procedures can result in ambiguous mark patterns.  Consequently, an essential part 
of the enhancement program is the collection, assessment, and storage of thermal marked otoliths sampled 
from juvenile hatchery fish prior to release.  Pictures of these reference specimens are taken and the 
marks are measured to assist in identifying each mark.  The resulting image archive and mark 
characterization data are entered into an online relational database that can be used to confirm mark 
identifications and distinguish among ambiguous marks.  Because pictures are easier to examine than the 
reference specimens, integrating images into the database has made it possible to determine marks more 
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quickly and efficiently,  This pictorial database assists us in keeping our reader agreement levels high 
(typically >95%).  The database also makes it possible for MTA Lab staff to provide feedback to hatchery 
managers to improve the mark quality.  
 
Deliverables 
 
All project objectives were met and realized. A state-of-the-art digital imaging system was developed 
using a microscope-mounted digital Leica camera that feeds a color or black & white signal directly into a 
computer equipped with Adobe Photoshop, Media Cybernetics Image Pro image analysis software, and 
dual monitors.  One screen is used to the view live images; while the other is used to display the data 
associated with the quantification of mark patterns.  As part of the MTA Lab’s computer network, the 
images and data generated can be easily entered into an online relational Oracle database for viewing on 
the Internet.  
 
The online image archive of thermal mark patterns is updated annually as reference specimens are 
received from hatcheries.  The database is used to generate mark quality reports that include images and 
measurements of each unique thermal mark pattern.  This image archive is available to the public via a 
website maintained by ADFG and the North Pacific Anadromous Fish Commission at 
http://npafc.taglab.org/MarkSummary.asp.  
 
Benefits 
 
This new digital imaging system replaced our old system and has improved image quality and upgraded 
our online voucher database.  Because digital photography is very accurate and efficient, the digital 
imaging system produces high resolution distortion-free pictures, increasing picture clarity and 
measurement accuracy.  It is much more efficient to reference an image via computer than to refer to the 
actual physical specimen when attempting to identify a thermal mark pattern.  Because we are dealing 
with real-time fishery management, efficiency and accuracy are primary issues in our data production.  
 
Hatcheries responsible for marking salmonids released into TBR systems provide the MTA Laboratory with 
marked specimens prior to release.  Hatchery managers now receive a report assessing mark quality and 
suggesting improvements.  The result is a constantly evolving thermal marking procedure that improves 
mark quality and decreases ambiguity. As part of the MTA Lab’s work with the recovery of thermal marks 
from TBR fisheries, data and imagery generated by the digital imaging system are made available to ADFG 
and Canadian Department of Fisheries and Oceans fishery managers via the online database.  
 
Project Schedule 
 
Step 1: Assembly of computer and camera components 
Step 2: Software installation: Image Pro 
Step 3: Digital imaging station / Network integration 
Step 4: Hardware and software testing 
Step 5: Reference specimen image production 
 
Successful completion was defined by the assimilation of the digital imaging station into our existing 
network and the generation of an image archive, mark characteristic data, and mark quality reports for 
brood year 2005 thermal mark releases.  These criteria were met successfully.  
 
Monitoring and Assessment 
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Given the longevity of our previous image analysis system, we anticipate this new technology will be 
applicable and beneficial to fishery management for the next decade. Continual use of the digital imaging 
system to  process voucher samples, identify thermal marks, and generate hatchery reports throughout the 
year will ensure that the new system will be monitored and maintained for the several years.   
 
Expenses 
 

 Microscope-mounted Leica DFC420 Digital Camera Kit: $4,850.00 
 Fire wire Card: $34.16 
 Dell Computer w/ Dual 19-inch Monitors: $1,746.28 
 Mark V Grinding Wheel: $3,075 
 Bartels and Stout-shipping: $45 
 Indirect: $599.45 

 
The digital camera and fire wire card are used to capture and send high-resolution images from the 
microscope to the computer.  An updated computer is important for image storage and processing.  The two 
monitors provide space for image processing and mark characterization.  The grinding wheel is instrumental 
in specimen preparation.  Expenditures came in under budget.  

  
 
 
 
 
 

 


