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Al-POWERED DATA-LIMITED STOCK ASSESSMENT METHOD
MORE ACCURATE THAN ‘GOLD STANDARD’ IN PREDICTING
SUSTAINABLE FISHERIES CATCHES
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Fishers in Bagamoyo, Tanzania. Reference image by Rasheedhrasheed, Wikimedia Commons.

Arecent update introduced to the CMSY methodology used to assess the status of fish stocks
has proven to more accurately predict the catch that a population can support than highly-
valued data-intensive models.

In a paper published in the journal Acta Ichthyologica et Piscatoria, the international team of
researchers that shaped the improved CMSY++ model noted that its results better correspond
with what is, in reality, the highest catch that a fish stock can support in the long-term, given
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that environmental conditions do not change much.

Now powered by an artificial neural network that has been trained with catch and biomass
data of 400 stocks to identify plausible ranges of the initial and final state of the stocks being
assessed, CMSY++ allows managers and scientists to input only catch data to estimate how
much fish is left in a given stock and how much fishing pressure can be applied.

Maximum sustainable catches oryield (MSY) is a concept developed in the 1950s by US
fisheries scientist M.B. Schaefer who proposed that if fishers left in the water a biomass
equivalent to at least 50 per cent of the unexploited fish population, that is, of the biomass it
had before being commercially exploited, then the highest possible catches could be
sustained over time.

“By comparing the results of CMSY++ to models that are considered superior because they
require large amounts of initial data inputs, such as the Fox surplus-production model and the
Stock Synthesis (SS3) age-structured model, we noticed that these models badly
overpredicted the catch that a population can support when previous overfishing has
reduced it to a small fraction of its natural size, as is the case with most exploited fish
populations in the world,” said Dr. Rainer Froese, lead author of the study and a senior
scientist at the GEOMAR Helmholtz Centre for Ocean Research.

In other words, the model underlying the CMSY++ method fitted the observed data, while the
predictions of the ‘gold standard” models were too optimistic in estimating sustainable
catches.

“These models tend to estimate the biomass required to produce maximum sustainable
yields as less than half of unexploited biomass, which is lower than M.B. Schaefer originally
proposed based on the widely observed S-shaped growth curve of unexploited populations
or population size that the ecosystem would normally accommodate,” said Daniel Pauly, co-
author of the study and principal investigator of the Sea Around Us initiative at the University
of British Columbia. “This finding could explain the often-observed failure of fisheries
managers to maintain or rebuild depleted stocks even when the predictions of the gold
standard models were followed.”

The paper “New developments in the analysis of catch time series as the basis for fish stock

assessments: the CMSY++ method” was published in Acta Ichthyologica et Piscatoria, doi:
https://doi.org/10.3897/aiep.53.e105910
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CMSY++ relies on the
fact that the highest
catch on record is often
close to the maximum
sustainable catch (MSY,
where Y stands for yield
which means catch)

2

Artificial intelligence (Al)
now helps with objective
setting of existing
knowledge which is then
updated by the new
data.
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An Al software was
trained to predict
relative stock size from
observed patterns of
catch and stock size in
400 stocks with typical
exploitation.
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CSMY++ requires
priors.

Priors is short for a
summary (such as a
mean with
uncertainty ranges) of
all previously existing
information, before
new data are
analyzed. New
computing-intensive
methods then
combine the prior
information with the
new data in a rigorous
way.
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The 400 catch time
series of fish and
invertebrates that fed
the Al were chosen
because they had 10
years of observed catch
and biomass data.
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Large fisheries of cod
and herring, but also
salmon fisheries, deep-
sea fisheries on orange
roughy, or invertebrate
fisheries on abalone
were among the stocks
fed to the Al

7

CMSY required the user
to provide, before hand,
best available estimates
of productivity and
stock size relative to
the size without fishing,
which made the method
dependent on subjective
user input. These
constraints are now
reduced and made more
objective by productivity
being derived from life
history traits compiled
in FishBase and
SealifeBase and by the
Al estimating relative
stock size from typical
catch patterns.
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9

In the course of comparing CMSY++ predictions with those of
other metheds commonly used in stock assessments, the
authors noticed that the other methods often estimated a much
smaller biomass to be able to support the given catches. Thus,
these methods may be part of the reason for widely observed
overfishing and stock collapses. Predictions of CMSY++
agreed very well with the observed data

When using CMSY++, catch data have to encompass the whole
stock (not parts of it) and have to be correct. Also, the priors
have to be correct though they may have wide margins of
uncertainty.

The lenger the time series of catch and the more contrast
(variable patterns) it has, the better (less uncertain) is the result.
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The Sea Around Us has several key research partners who collaborate with us on an ongoing basis. In

addition, we engage with occasional, targeted sub-projects based on issues of common interest.

Read More —

- RECENT NEWS -

‘Nobel Prize for environment’ awarded to Daniel Pauly and Rashid Sumaila

The 2023 Tyler Prize for Environmental Achievement, often described as the ‘Nobel Prize for the

Environment, has been awarded to the Sea Around Us principal investigator, Dr. Daniel Pauly, and

4 di5 31/10/2023, 10:17



Al-powered data-limited stock assessment method more accurate than... https://www.seaaroundus.org/ai-powered-data-limited-stock-assessm...

associated faculty, Dr. Rashid Sumaila.

Learn More —

© 2016 Sea Around Us Contactus Citation Policy  Privacy Policy

Terms and Conditions View code on GitHub

5di5 31/10/2023, 10:17



