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Tuna capture vs echosounder use,captura de atun vs uso de ecosonda
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Echosounder use/Uso de ecosondas

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Without |FAD deployments | 87.7 | 87.8 | 83.0 | 79.2 | 70.8 | 76.0 | 74.7 | 66.9 | 56.4 | 37.7 | 31.1
sonar

With FAD deployments | 12.3 | 12.2 |17.0 |20.8 |29.2 |24.0 |25.3 |[33.1 |[43.6 |62.3 |[68.9
sonar




Depth of net under FAD/Profundidad del rabo

MAXIMUM Greatest value,
excluding outliers

UPPER QUARTILE 25% of
data greater than this value
LOWER QUARTILE 25% of
data less than this value
MINIMUM least value,
OUTLIER less than 3/2
times of lower quartile

MEDIAN 50% of data is
excluding outliers

greater than this value;

OUTLIER More than 3/2
times of upper quartile
middle of dataset
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Time of FAD sets/Hora de lances
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Nr of FADs deployed and recovered/no de plantados y recuperados 2011-15
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2011 - 2015
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Seasonal distribution of deployments/Distribucion estacional de plantados
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Equatorial-Ecuatorial Galapagos
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Percentage Skunk sets (

Percentage Skunk sets (< 0.5mt)
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Mean of tuna capture in
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Catch per set by species
(NOT only positive sets; NOT regionalized)
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Hypotheses for the decline in CPPS

CPPS is NOT a measure of CPUE in the traditional sense that is used
as an index of abundance.

It is mostly an “ecological index” perhaps related to prey
abundance, productivity, etc., or it could be a measure of the
““encounter rate’” between tuna schools and FADs.

a) With many FADs in an area, there are many “attractors” for the
tuna schools. In the past, perhaps 2,3 or more schools converged
in the same FAD. Now, fewer schools per FAD are the norm.

b) Schools are smaller because of ecological or environmental
changes (e.g. prey abundance, thermocline depth, etc.)

c) FADs are set on sooner than in the past, so schools don’t have
time to accumulate.

d) Smaller schools reflect lower abundance of one or more species



Assumption
Most of the school is caught in the set

Uncertainties:

Are there many pure schools that only merge under the
FADs?

Or
Are there many mixed schools that join the FAD as a group?
Or

Which is the balance of the previous two options?
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+ Exploring a) the increase in the number of FADs
results in lower CPPS

« |f there are fewer schools under the FADs, the
schools captured may have fewer species and/or
fewer size classes present.
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If there are fewer schools, there may be fewer
combinations of species and sizes in the sets:

We have 3 species and 3 size categories (not great for
SJ), so a set may yield from 1 to 9 classes
(speciesxsize)
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Exploring b)

Shorter soak times reduce the probability of
accumulation of more schools
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Hypotheses for the decline in CPPS:
Not conclusive evidence for any of them,; a comprehensive

model is needed
a) High density of FADs competing for schools

Some supporting evidence of school “simplification” but
there are alternative explanations (e.g. one species declining, etc.)
b) Schools are smaller because of ecological or environmental
changes (e.g. prey abundance, thermocline depth, etc.)

Not explored yet
c) FADs are set on sooner after planting than in the past, so schools
don’t have time to accumulate.

Some support with regional differences
d) Smaller schools reflect lower abundance of one or more species

Simplification of schools, and lower CPPS could be the

result of abundance changes.
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