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Symbols and Abbreviations 
The following symbols and abbreviations, and others approved for the Système International d'Unités (SI), are used 
without definition in the following reports by the Divisions of Sport Fish and of Commercial Fisheries: Fishery 
Manuscripts, Fishery Data Series Reports, Fishery Management Reports, and Special Publications. All others, 
including deviations from definitions listed below, are noted in the text at first mention, as well as in the titles or 
footnotes of tables, and in figure or figure captions. 
Weights and measures (metric)  
centimeter cm 
deciliter  dL 
gram  g 
hectare ha 
kilogram kg 
kilometer km 
liter L 
meter m 
milliliter mL 
millimeter mm 
  
Weights and measures (English)  
cubic feet per second ft3/s 
foot ft 
gallon gal 
inch in 
mile mi 
nautical mile nmi 
ounce oz 
pound lb 
quart qt 
yard yd 
  
Time and temperature  
day d 
degrees Celsius °C 
degrees Fahrenheit °F 
degrees kelvin K 
hour  h 
minute min 
second s 
  
Physics and chemistry  
all atomic symbols  
alternating current AC 
ampere A 
calorie cal 
direct current DC 
hertz Hz 
horsepower hp 
hydrogen ion activity pH 
     (negative log of)  
parts per million ppm 
parts per thousand ppt, 
  ‰ 
volts V 
watts W 

General  
Alaska Administrative  
    Code AAC 
all commonly accepted  
    abbreviations e.g., Mr., Mrs., 

AM,   PM, etc. 
all commonly accepted  
    professional titles e.g., Dr., Ph.D.,  
 R.N., etc. 
at @ 
compass directions:  

east E 
north N 
south S 
west W 

copyright  
corporate suffixes:  

Company Co. 
Corporation Corp. 
Incorporated Inc. 
Limited Ltd. 

District of Columbia D.C. 
et alii (and others)  et al. 
et cetera (and so forth) etc. 
exempli gratia  
    (for example) e.g. 
Federal Information  
    Code FIC 
id est (that is) i.e. 
latitude or longitude lat. or long. 
monetary symbols 
     (U.S.) $, ¢ 
months (tables and 
     figures): first three  
     letters Jan,...,Dec 
registered trademark  
trademark  
United States 
    (adjective) U.S. 
United States of  
    America (noun) USA 
U.S.C. United States 

Code 
U.S. state use two-letter 

abbreviations 
(e.g., AK, WA) 

Mathematics, statistics 
all standard mathematical 
    signs, symbols and  
    abbreviations  
alternate hypothesis HA 
base of natural logarithm e 
catch per unit effort CPUE 
coefficient of variation CV 
common test statistics (F, t, χ2, etc.) 
confidence interval CI 
correlation coefficient  
   (multiple) R  
correlation coefficient 
    (simple) r  
covariance cov 
degree (angular ) ° 
degrees of freedom df 
expected value E 
greater than > 
greater than or equal to ≥ 
harvest per unit effort HPUE 
less than < 
less than or equal to ≤ 
logarithm (natural) ln 
logarithm (base 10) log 
logarithm (specify base) log2,  etc. 
minute (angular) ' 
not significant NS 
null hypothesis HO 
percent % 
probability P 
probability of a type I error  
   (rejection of the null 
    hypothesis when true) α 
probability of a type II error  
   (acceptance of the null  
    hypothesis when false) β 
second (angular) " 
standard deviation SD 
standard error SE 
variance  
     population Var 
     sample var 
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ABSTRACT 
Creating a more knowledgeable public enables and engages stakeholders in discussions about environmental and 
resource issues. However, there is a challenge in communicating often complex scientific topics to community 
members with little science background in an accessible and easily understood way. This project sought to develop a 
science education outreach program in the Alaska portion of the Yukon River by creating a series of workshops that 
were relevant to the Yukon River fisheries and accessible to non-scientific audiences. Only one workshop was 
developed and implemented, covering factors that impact different life history stages of Pacific salmon. Due to 
scheduling and time constraints, the workshop was presented at only two meetings: the Yukon River Drainage 
Fisheries Association (YRDFA) annual board meeting in Galena and the Eastern Interior Regional Advisory 
Council (EIRAC) meeting in Fairbanks. Participation at the YRDFA meeting included approximately 70 
stakeholders and staff from NGOs, state and federal agencies, while only a handful (~6 individuals) were present at 
the EIRAC meeting. However, participant response and feedback at both meetings was overwhelmingly positive and 
very encouraging for future implementation at more stakeholder meetings throughout the Yukon River drainage. 
Overall, participants and staff observers agreed that the workshop was interactive, informative, and beneficial for 
discussions regarding the decline in salmon populations in the Yukon River. Future efforts will include travel to 
more stakeholder meetings throughout the drainage and further refinement of the workshop for a K-12 curriculum. 

Key words: Yukon River, Chinook salmon, salmon, education, outreach, salmon biology 

 

INTRODUCTION 
A more informed and engaged public can more effectively communicate with each other and 
managers to share ideas and concerns. Improving dialogue among diverse stakeholder groups 
empowers participants by increasing confidence and building a shared commitment to resource 
management and conservation. The Yukon River fishery spans two countries and thousands of 
miles of spawning and rearing habitat, supporting nearly 12,000 native and non-native Alaskans 
(Yukon River Salmon Agreement Handbook, 2005). While fishermen along the Yukon have a 
lot of local and traditional knowledge regarding Yukon salmon, knowledge about salmon during 
their marine or spawning life stages ranges widely. As a result, misconceptions about factors 
causing salmon population declines can hinder management objectives. This misinformation can 
create conflicting viewpoints among communities throughout the drainage and with federal and 
state management agencies. However, there is a challenge in communicating often complex 
scientific topics to community members with limited science background in an accessible and 
easily understood way. To our knowledge, no projects to date have sought to communicate the 
science of salmon research and management to communities along the Yukon River.  
Our goal with this project was to advance information, education and training to enable more 
effective community participation in the management of Yukon River salmon stocks and 
habitats. In addition, this project sought to increase Yukon inhabitants’ awareness of salmon 
topics and motivate communities to maintain and protect salmon stocks and their habitat.  
 

OBJECTIVES 
Specific objectives of the project included: 

1) Develop lesson plans to present complex scientific topics to Yukon River fishermen that 
are relevant to Yukon River fisheries and accessible to non-scientific audiences.  
Potential topics include: sonar, salmon biology, genetics, and current Yukon River-
related scientific research.  
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2) Coordinate with regional fishermen’s meetings to teach up to 2 topics at 4 or more 
meetings throughout the Alaska portion of the Yukon River drainage. 

3) Build the framework to expand on this education outreach program by investigating the 
potential to develop lessons for K-12 students and to design supplementary information, 
and by receiving feedback from participants. 
 

METHODS 
WORKSHOP DEVELOPMENT 
We developed a workshop in consultation with staff, both within Commercial Fisheries Division 
and Subsistence Division, at Alaska Department of Fish and Game knowledgeable and 
experienced in Yukon River fisheries, resource-use issues in Alaska, and traditional knowledge. 
We also conferred with project partner, Jason Hale with Yukon River Drainage Fisheries 
Association (YRDFA), regarding delivery of the workshop to participants. We took care to 
develop a workshop that was interactive to facilitate knowledge sharing among participants and 
workshop leaders. With declines in Yukon River salmon runs, specifically Chinook salmon, we 
wanted to provide a forum for sharing relevant scientific and traditional knowledge to form 
hypotheses that might explain the declines. Typically, stakeholder discussions regarding 
declining salmon populations have focused primarily on bycatch from the pollock fishery and 
quality of escapement as contributing factors. We developed a workshop that would explore a 
wide range of potential factors across all life history stages of salmon to highlight the complexity 
of the issue and help stakeholders understand the difficult task managers face in rehabilitating the 
population. 
 

WORKSHOP DESCRIPTION AND IMPLEMENTATION 
The workshop focused on five life history stages of Pacific salmon: eggs, fry, age 2, age 5 (adults 
about to return), and spawners (adults that actually make it to the spawning grounds). To 
illustrate rates of mortality at each life history stage, we used jars of M&M’s that represented 
numbers of individuals at each stage (Figure 1). For example, the first jar of M&M’s was full 
and represented about 4,000 eggs – typical of an average-sized female; while the final spawner 
jar had just a sliver of an M&M to represent the single individual from those 4,000 eggs that 
makes it to the spawning grounds. Approximate rates of mortality for each life history stage were 
taken from Groot and Margolis (1991) and the final life history stage was modified to reflect 
current estimated production rates in the Yukon River (JTC, 2012). We also had a Pacific salmon 
life cycle poster available for participants to take home. 
Following introductions, a general overview of the workshop goal was given at the start of the 
workshop, emphasizing the objective of knowledge sharing as a means to discuss declining 
salmon populations in the Yukon River. We then described what the jars of M&M’s represented 
and framed the discussion in the context of “What is happening at each life history stage that is 
causing us to go from approximately 4,000 eggs to just one individual surviving to the spawning 
grounds?” To facilitate and record the discussion, we had large poster paper on the wall for each 
life history stage (Figure 2). We went through each life history stage individually and simply 
asked participants to reflect on their experiences and traditional knowledge and describe all 
potential factors that impact salmon at that stage, creating an exhaustive list that was recorded on 
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the poster paper. This allowed participants to see common factors across life history stages.  
After going through each stage, we highlighted those common factors, identified what were 
potentially the most important factors, and discussed which of them we have control over as 
stakeholders. At the conclusion of the workshop, we emphasized the myriad of issues impacting 
salmon at all life history stages and stressed the complexity of the issue for scientists, managers, 
and fishermen alike.  
The workshop was implemented at two meetings: the annual YRDFA meeting in Galena 
(February 13-15) where there were approximately 70 participants and the Eastern Interior 
Regional Advisory Council (EIRAC) meeting in Fairbanks (February 29) where only 
approximately six individuals participated. Feedback from the YRDFA meeting in Galena was 
limited to recorded comments from participants throughout the meeting following the workshop. 
Workshop evaluations were completed at the EIRAC meeting in Fairbanks (Appendix 1).  
 

RESULTS 
WORKSHOP DISCUSSION 
The workshop discussion created a nearly exhaustive list of factors impacting salmon across life 
history stages (Figure 3). Participants were surprised to see the list displayed on the wall. 
Common factors across life history stages included food, temperature, oxygen, habitat, and 
disease. The role of flooding and other disturbances (fires, boating activity) were also 
highlighted in the egg and spawner life history stages. The roles of bycatch and escapement 
quality were surprisingly forgone for discussions about climate change and food availability in 
the ocean. A wide range of other factors discussed included: predators, disturbance (fires, 
boating), hatchery fish, and flooding.  
 

WORKSHOP EVALUATION AND FEEDBACK 
Staff observers at the YRDFA meeting noted the high level of participation among stakeholders 
and the productive discussion the workshop stimulated. One participant later in the meeting said 
“[the workshop] was eye-opening” and several others throughout the next two days referenced 
either the M&M’s visual display of mortality across life history stages or the myriad of factors 
impacting salmon displayed on the wall.  
In general, workshop participants at the EIRAC meeting liked the interactive nature and 
involvement the best (Table 1). One participant noted that they “would have liked to see studies 
with data”. Another participant noted it was a “great presentation and needs to be presented 
river wide”.  
 

DISCUSSION 
WORKSHOP PERFORMANCE 
The workshop was an excellent opportunity to share traditional and scientific knowledge among 
stakeholders. We were able to present complex scientific topics to Yukon River fishermen that 
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are relevant to Yukon River fisheries and accessible to non-scientific audiences (Objective 1), 
while also providing opportunities for fishermen to share their local and traditional knowledge. 
As facilitators, new factors affecting salmon were brought to our attention as potentially 
important drivers in salmon declines. One surprising factor that emerged from discussions was 
the role of predators during the fry stage. One participant noted higher populations of sheefish 
and other predatory species that are no longer fished in the river, which are likely now preying 
more heavily on salmon fry. We also had an opportunity to highlight some scientific studies 
regarding mercury export in the Yukon drainage as a result of climate change (Schuster et al. 
2011). 
While we originally intended to teach up to two topics at four or more meetings, we believe the 
modified workshop structure was successful at exploring a wide range of topics (Objective 2). 
Future workshops may delve into some of the issues in more detail, but this initial format seemed 
to work for opening up dialogue among ADF&G scientists and Yukon stakeholders. Scheduling 
conflicts and the hiring of a new co-PI (Schmidt) restricted the number of meetings we were able 
to attend. Based on conversations with participants and observing staff and evaluations, the 
workshop appears to have been successful at fostering knowledge sharing and stakeholder 
interaction about issues affecting salmon populations in the Yukon River. 
 

FUTURE WORKSHOP DEVELOPMENT AND IMPLEMENTATION 
Building on the success and feedback from the two meetings, we plan to travel to several more 
meetings over the next year to implement the workshop to a wider audience. We also plan to find 
and have on hand scientific studies that address some of the factors brought up in discussion for 
interested participants to take home and read further. Since reaching stakeholders throughout the 
drainage is a priority, we will focus our initial efforts on more meetings; however, we will 
concurrently begin discussions and development of a workshop for a K-12 curriculum (Objective 
3). We have already received valuable feedback for modifying this workshop for K-12 students 
at the Yukon River Panel meeting. 
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 Table 1.–Select workshop evaluation responses from EIRAC in Fairbanks (February 29). 

 What did you like best? What did you like least? Additional comments 

Participant 1 Interactive process of 
identifying issues 

Would like to have seen 
some studies data Good presentation 

Participant 2 Council involvement - - 

Participant 3 All participated Nothing. A good 
exercise. 

Very well done! I was 
impressed with the level 
of participation from the 
audience. 

Participant 4 Engagement of public 
and visual impact Nothing Nice! 

Participant 5 The visual aids and 
public participation 

Nothing. It was all 
enjoyable. 

Great presentation needs 
to be presented river 
wide. Please visit Fort 
Yukon school. 
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Figure 1.–Workshop visual aid of life history stages for Pacific salmon. 
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Figure 2.–Workshop facilitator and PI, Heather Leba, records discussion points during the EIRAC 

meeting in Fairbanks. 
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Figure 3.–List of factors impacting salmon life history stages generated through the workshop 

discussion at the YRDFA meeting. 
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