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Eulachon (Thaleichthys pacificus) and 
management in the Columbia River 
System

• Satellite place
• Commercial landing 

information (only catch) 
by ticketed fishermen

• Fishing has began since 
prehistoric time, but 
active management was 
began from 1995

Hailey Eckstrand, 2017

https://www.fisheries.noaa.gov/species/eulachon

Maturity: Lm 15.5, range 15 - 16 cm
Max length : 34.0 cm TL 
Max. reported age: 5 years



Memories with 
Eulachon and 
Columbia River 

•  Since end of 
1990sʼ, working in 
the Columbia River

•  Eulachon 
distribute over 
Alaska 
also…Livinng with 
it 5 years

ADVENTURE
EXPEDITION



Data poor situation in reality
• No sufficient data and information amount or quality for 

present analyses and assessment
Because of :
• History of monitoring
• Satellite location
• Not sufficient design for present alternatives of assessment
• Ecosystem Based Management

…



Think about the 
approach
• With a precondition to improve data quality with 

adequate designs and techniques…
• 3 probable alternatives and their combinations 

of “applications”:
1. Apply particular analysis methodology using a 

variety of data and information  
2. Apply low-cost and low efforts method to 

collect data and information
3. Flexibly apply available information as indices 



The eulachon case: 
(Bargmann et al. 2005)

• Precautious approach of management from assessment with flexible 
application of industrial information as the index
• Dynamics of ecology was taken into account 

Knowledge of Industry
Speculated abundance 
from the run
Uncertainty

PRECAUTIOUS 
ACTION
Three Levels of 
fishing intensities 
based on indicators

Fishing levels are adjusted 
during day and season

1. Analysis of fishing 
data 

2. Ancillary information 
collection (e.g. larval 
density)

=

“FLEXIBILITY”



Apply particular analysis methodology 
using a variety of data and information 
• Bayesian approach
• It is nature of fisheries 

science that 
researchers have data 
and information-poor 
situation 
• Researchers introduced 

application of Bayesian 
approach for fisheries 
assessment and 
associated analyses
• Punt and Hilborn (1976, 

1997, 2001) Bergh and 
Butterworth (1987) 

1. Identify Alternative Hypothesis (Ha)
2. Determining “Relative Probability” 

among the Has
3. Specifying the alternative 

management actions
4. Specifying a set of performance 

statistics (PS) to evaluate the decision
5. Calculating the values for each PS
6. Presenting the results to decision 

makers

Punt and Hilborn (1997)

Apply here！



It is not easy to CALCULATE without 
data and information!

• Punt and Hilborn (2001) suggested 
application of indirect information as 
prior information
• Imagine you apply fisheries trustable 

fishermenʼs remarks and stock 
information of A area most likely 
applicable to assessment in B area, next 
to A area, with very similar conditions

•  Then define the likelihood function 
for available direct information
• Assuming the catch of area B is 

available…for example, repeat 
calculations with a model to estimate 
something else, find likelihood the catch 
turns to the value of the catch in B

But possible to FIND with HELPS!

Posterior

Prior

Marginal

LIKELIHOOD

Method of maximum likelihood estimation (MLE)
‐FIND frequency distribution when it derive the 
largest probability HOW?

Maximize θ
Solve the equation

Often iteration (simulation)



The size-based LB-SPR model

• We can estimate Spawning Per 
Recruit (SPR: Spawning 
potential) as the reference point 
(e.g. Hordyk et al., 2015)
• Inputs:

1. M/K ratio (natural mortality M / 
von Bertalanffy growth coefficient 
K),

2. Mean Asymptotic Length L∞ , 
3. Descriptions of size at maturity 

specified as Lmat50% and Lmat95% = 
the sizes at 50 percent and 95 
percent of the population mature

• Threshold 0.2 or 20% as the 
“standard” SPR

Standard Age

St
an
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rd
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ize

We can approximate
parameters from sizes!

SPR is
>20%...INCRESE!
=20%...MAINTAINED
<20%...DCRINING



Size 
information 
collection is 
practical 

• And often with easy method
• Careful: it does not mean 

we can wave sampling 
design, statistical 
assumption/interpretation 
and uncertainties from 
ecological dynamics 



Apply low-cost and low efforts method 
to collect data and information

• Christmas bird count 
(CBC)
• Since Christmas in 

1900 (25 counts)
• National Audubon 

Society 
• Updating online

Providing significant scientific papers

https://www.audubon.org/conservati
on/science/christmas-bird-count



From our case studies

• Data collection was 
done by fishermen in 
the Project
• Conventional 

• 3rd Phase of the 
Project: Involving 
sightseeing sector



Advantage/disadvantage of the 
participatory approach

• Data quality is not up to the surveyors but the level of training (and trainers)
• Cost should be associated to the return- COST/BENEFIT is the criteria 

ADVANTAGE DISADVANTAGE
Research Potentially low cost

Potentially small efforts for 
sampling

Not always controllable in the 
design
- Spatial and temporal biases 
for ecological information 

Development Information will be 
interactively shared
- Enhancing public 
involvement in the 
topics/issues



Involvement with participation

• Participatory approach can enhance 
understandings and involvement
• Learning from own experiences 

with own word
• Teamwork
• Involvement: “I am the part of 

the decision”

But, proper facilitation and sufficient information 
are necessary



Research and involvement

• In Indonesia, 
we diagnosed 
the situation 
around their 
production 
together
• On the other 

hand, 
suggested 
teamworks with 
communication
s



In my case study 
1
• With fishermen and 

fisherwomen, also their 
kids, HOKKAIDO 
UNIVERSITY team is now 
collecting the size 
information for local fish 
stock status monitoring in 
Mauritius

• Encouraging own interests 
with understandings 
among locals 



In my case study 2

• We are now describing the status of the Value Chain in Sri Lanka
• Then find realistic measures for sustainable and effective uses of small pelagic 

species
• At this moment, focusing fishermen

www.fishbase.org

https://www.nytimes.com/2009/07/31/world/asia/31lanka.html



From focus group 
meeting activity in 
Sri Lanka

• Combination of 
participatory 
approach and 
application of 
iteration 
(simulation) to 
compare likelihood 

+ Applying
Bayesian for 
extrapolation?


